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ing, 82, 
Lighting   equipment,    utility    maintains    cus- 
tomers',   743, 
Lighting,    industrial,    offers    increased    reve- 
nue for  central  stations.   34.3. 

Load    factor,    high,    results    from    long-hour 

business.   •74.'l. 

Merchandising    as     a     public     policy     asset. 

.33. 

Merchandising    department    profitable.    New 

Orleans   company   makes     886. 

Merchandising   expenses,    proper,    shown    by 

clas^iificalinn   of   accounts.    *346, 

Merchandising   policy    should    fill   load-curve 

valleys.   1030. 
Merchandising.     Wilmmgton     company     dis- 
continues.  .390. 

Meters,  advantages   in  use  of  glass-covered. 

1125. 

Motor    displays,    composition    platform    for. 

•582. 

Motors,    posting   current   prices   of.     By  H 

D    Stokes     *39 

Northwest     utilitjT    sells     51.000,000     issue 

locally  in  eleven  days.    838. 

Off-peak    business    to    be    most    sought    for 

this  year.   544 

Oil  fields,  electric  power  in  the.  as  a  central 

station    load.      By    W.    G.    Taylor    (D). 
792. 
Ovens,    electric    bake,     a    desirable    central- 
station     load.       By     George    W.    Cole. 
•1078. 

Pacific   Gas  &  Electric's   record   increase   of 

customers.    1079. 
Power-factor    penally    applied    to    kilowatt- 
hours  consumed.    343. 

Power    loads,    measured   demands   of.    found 

most   satisfactory.    •I  176. 
— Power      "prosnect"      form      saves      useless 

work.   ^83. 
— Ranges,    results    of    twelve    months'    opera- 
tion of.   134. 
— Ranges.  Tacoma  City  officials  refuse  to  dis- 
continue sale  of.  398. 

•Indicates  illustrated   articles 


Central  Stations   (Continued)  : 

Rate  Providence  (B.  I  )  company  in- 
creases power,   247.  -        ,.„ 

Re.oniieitlon  of  service,  charges  lor.  dM. 

Rclrigeration  should  be  developed,  domes- 
tic electric.     By  Vernon  T.illman.  1124. 

Reliable   service  first    (comm.-il),  657, 

Residenlial    consumption,    ti    .vth    in    four 

years.    •10'39.  ,   ,       .  , 

Rules    constructive  versus  defensive  use  of 

Rural    business    in   Ohio,   handling    29. 

Salaries,   increasing  salesmen's,  reduces  cost 

of    new    business.    885. 

Sales  Managers'   Association,   growth  of.   in 

last  ten  years.  485.  .... 

Service     charge     urged     In     Massaenusetts. 

349. 
Soliciting  expense,  central  station  and  con- 
tractors'   share.    343.     „,  , 
System     troubles,     how     a     Michigan     com- 
pany   helps    customers    to    understand, 
•535,  J       .  ,      , 
Tliree  phase    extension    for    residential    ele- 
vator   declared    burdensome,    583. 
Traction     companies    as    customers     (com- 
ment),   3(i5. 

TrlKk,    electric,    education    of    user    insures 

success.     By  Secor  Cunningham,  Jr.  and 
L.  T,  Carpenter,   •1270. 

Vancouver  appliance  sales  continue  at  high 

rate,    694, 
Central   station   management: 
Bulletins,     Maine    company     instructs    em- 
ployees through   weekly    83. 

Cafeteria    for  company   employees.    •343. 

Central-station    costs    and    income.     •1067. 

comment  1054. 
Civic    .advantages    of    adequate    power    sup- 
ply.   ^9.35. 

Coal   contract   should   be  based  on   unit   of 

B.t.u..  84. 
Coal    cost,    ratio   of.   to   total   operating  ex- 
penses.   •484.  ,«„„ 

Continuity   of   service   is  paramount.    1029. 

Costs,   graphic  illustration  of   increased  op- 
erating.   •935. 

Customer  co-operation  reduces  peak  during 

power   shortage.    •1223. 
District  office  reports,  schedule  of  forward- 
ing  dates    for.    28. 
Employees,    educating,    as    to   company    ac- 
tivities   (comment).    1197. 

Employees    instructed    in    all    operations    of 

company.  839. 

Employees     receive     medals     for     heroism. 

seventeen    utihty.    '1332. 

Employers    warned    to    carry    compensation 

Insurance.   583. 

Farmers,  managing  electric  service  lor.     By 

A.  W.  Jones.    ^283. 
Industrial    power   charts    stored    compactly. 

•8'»- 

Insurance      life     and     health,     for    Chicago 

company  employees.  133. 
Intercompan.v   meetings  of  commercial   rep- 
resentatives.  197. 
Diventories.   connected  load  (comment).  813. 

Magazine.  Pacific  Gas  &  Electric  stockhold- 
ers to  re<'eive  company.   743. 

Meter  maintenance:  Training  men  for  some 

one    else    (comment).    909. 

Milwaukee  company  asks  customers  to  cur- 
tail   consumption.    789. 

Open-door  polic.v.  officers  of  Baltimore  com- 
pany  maintain.    98*3. 

Operating    expenses,    investments    that    will 

reduce.    644 . 

Power    factor     low.    penalized  by   increased 

service  charge.   1232. 

Power-f.aetor     penalty     works     in     Boston. 

how.    83. 

Power  shortage  relieved  by   isolated  plants. 

1078. 

Prizes  for  constructive  suggestions.  Samuel 

Insall  offers    983. 

Rate  embod,ving  coal  and  oil  clauses,  pub- 
lic benefits   from.  28, 

-Rate    theories,    new    angle    from    which    to 

look    at.      By   Kassandra,    581. 

Right  understanding  of  commission  rul- 
ings aids  public  confidence.  789. 

Rural    line    construction    in    Ohio    cost    of. 

838. 

RuralfcJines.  ownership  of.   390. 

Riu-al  service,  demand  for  based  on  eco- 
nomic  reasons.    ^817,    comment   815. 

Rural  service  needs  study    (comment).   369. 

— — ^Rural  service.  WTong  impression  conve.ved 
regarding  cost  of.  1371.  comment  134.5. 

Salvaging    municipal     plants     when     utility 

takes    over   system.      By    P.    D.    Kline. 
839. 

Securit'cs     department.     Pacific    Power     * 

Light    Co.    forms,    393. 

Service  ideals  in  danger    (comment).  813. 

Service    98.9    per    cent    perfect,    canvass    of 

customers   shows  comp.-my's.    342. 

Starting  compensators,  central  station  reg- 
ulations for  use  of.  By  Vernon  Tall- 
man    196. 

Stock,    increased    freight   rate    as    argument 

for  sale  of.    •SSI. 

-Stock  in  exchange  for  bonds,  utility  Issues, 

83, 

Stock    to    customers    and    emp'ovees    only. 

Providence  company  offers.    11.31. 

Stock.  utiUty's  sale  of.  to  customers,  en- 
couraging comments  on.   197. 

rStoreroom  stocks,  economies  in  (comments). 

OtSO 

Tabular    analysis    of    central    stations    for 

executives    convenient.    1030. 

Vacancies     interesting    use    of    "want    ads" 

to    fill.    196 

Central  station  operation.  (See  also  Boiler  room: 
all  "Station  and  Operating  Practice" 
articles  are  indexed  under  these  head- 
ings.) 
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Central  Stations   (Continued) : 
Auto-transformer  for  feeding  two-pnase  mo- 
tor  from   three-phase    line.     By  E.   C. 

Westeott.    'ISS. 
^Auto-transformers,    operation    of.    to    avoid 

trouble.      By    Robert    Treat.     691. 
^Atixiliariea,     plant    efficiency    improved    by 

conserring    drippinirs    from.      By    Wil- 
liam Reinhardt,   1120. 
Battery     discharge     on      unbalanced     load. 

equalizing.       By     Eustace    C.    Soaves. 

•338. 
Boilers     should     be     tagged     when     bemg 

worked  on.     By  H.   Hurth.   242. 
^Brushes    on    interpole    Kenerators.    shilting, 

changes    voltage.       By    James     Dixon. 

•243. 
Cable    across    stream,    attractive    eonstriic- 

tion  for  supporting.     By  H.  S.  Knowles. 

•128 
Cable,    current    determined   by   voltage   drop 

in  1  ft  of,    '691,  ,.„        , 

Cable    faults,    contract-current    rectifler    lo- 
cates.    Bv  Walter  H,  Millan.    ^1074, 
Cable      tmderground,     handhole     assists     in 

pulling.     By  Henry  A,  Davis,   *1'~65. 
Choke  coils,   wire  screens  on  ends  of.    teep 

out  birds.     By  P.  P.  Ashworth,  '1120. 
Circuits,     branching     five     13.200-volt.     on 

three  poles,   "IS". 
Circuits,      feeding     two,      with      generators 

which    cannot    be    paralleled.      By    W. 

A.   Darter.    '11. 
Coal     Ufe    of    cable    for    conveying     almost 

doubled.     By  P,  C,  Kalston.  1218, 
Condenser,  surface,  maintenance  where  scale 

forms  on  tubes.     By  Edwm  B,  Ricketts. 

Conduit,     knockdown,     work     in     substation 

construction.  By  G,  C,  Hickman  and 
E,   R,    Stauffacher.    ^24, 

Conduit  records  help  in  making  altera- 
tions,  station.     By  Alex,  Bauhan    432, 

Cross-arms,   treating,    with    old   transformer 

oil      By  L,  C,  Peterman.   117.;. 

Danger    sign,    a   universal,    '930, 

Dielectric  strength,  reduction  of.  by  test- 
ing    '432, 

Emergency,    serving    6,600.volt    load    over 

66,000-volt     line    in.       By    Arthur    L, 

Emer^ency'^support     for     60,000-volt     line, 

stack  of  cross-ties  as.  By  r,  Ja. 
Downing.    •76.  

Engine,     four-valve,    shows    economy    over 

turbine.    76,  j  j       „# 

Floodlights     for     buildings     ^"J  „ '■^'''i^-jrav 

manufacturing  plants.  By  C,  D,  t»ray 
and  E,  Hagenlocher,  693, 

Fuel  cost  in   combination   coal  and  oil.  ae- 

termining   average,    640,  „„„,ri 

Fuel-oil  and  coal-buming  plants  compari- 
son of  first  cost  of.     By  F.  H,  Darnels, 

Fuma^;  arc-type,  from  15  to  20  Per  cent 

reactance  desirable  for.     By  G,  G-  I'otts, 

128 
Fuses,  46-kw,  and  60-kw.  outdoor-type  ex- 
pulsion.    By  Paul  P.  Ashworth,   'SSe, 
^^-Generator    size,    relation    of    lubncatmg   oU 

used  to    •882, 
Generator,    unbalanced    magnetic    effect    In, 

overcome    by    change    of    connections. 

By  James  Dixon,   •1024.  ,.„,„, 
Generator    used    to     correct    power    factor 

after    engine    breakdown.      By    vv.    a. 

Darter.   .530,  .    ^     .    •       _i_j 
Generators,    distribution    of    heat    in    wind- 
ings  and  core  of.    •433, 
Generators,    gritty  brushes   cure  high   mica 

on  engine-type.     By  James  Dixon,  28S. 
Generators,   operating  interpole,   in  parallel. 

By   Jamcf   Dixon,    ''til.  . 
Gloves,  simple  equipment  for  making  volt- 
age  tests   on    rubber,    930, 
Gloves    tank   for   quick   and   safe    tests    on 

rubber  gloves,   "77, 

Grounding   lines   before    working   on    them. 

^arrangement  for.     By  P,  P.  Ashworth, 

•  1X71 
Grounds   on   distribution   circuits,    exploring 

coil  outfit   locates.     By  W.  C.   Heston. 

•834.  _    .       , 
Grounds  on  transmission  systems,  effects  of. 

By    Robert  Treat,   640,  ' 
High  resistance  in  neutral   grounds,   special 

relay  permits  use  of.     By  A,  W.  Cop- 
■      ley,   •834, 
High  tension  lines,  etc,   testing,  before  ap- 
plying  protective   grounds,    •188, 
Hold-off    tag   prevents  rnorgizing   apparatus 

being   adjusted,    •979. 
Hydro  plants,    operating    »m.iM,    without    an 

attendant.     By  H    J,  Burton,  107o. 
Insulators,     egg-shaped,     prove     serviceable 

oti   dlBlribution  lines,   •677. 
Insulators,    megger    fork    facilitates    testing 

line.     By  W,  R,  Battev    •432. 
Insulators,   strain,   about  2,000  lbs.   normal 

working  load  for.     By  L.  N.  Crlchton. 

Lightning     arresters     pipe     frame     guards. 

against  trucks.   •126.         ,  ,      .. 
Line  construction,   safety  consldoratlons  In, 

•83.5 
Line     Inspertors.     systematic,    practiced    by 

N,  Y,  State  companies,   120, 
Low    wire    work,    portable    ladder   platform 

for     ^242, 
Maintaining  equipment  In  eOOOO-kva,  plant, 

cost  of,  739. 
^Malntenaii' '    crews,  map  used  to  route  Aork 

of  city.     By  D.  W.  Roper.   •678, 
, Megger,  proper  use  of.  In  drying  out  trans- 

formers    and    generators.    ^289, 
MeKT  block    which   si>eods   testing.      By   D, 

A    McNulty.   •639, 
Metering     combined     power     and     llgntlng 

lends.     By  M    F,  Smaller.   *ioO. 


Central  Stations   (Continued)  : 

^Meters  and  motor  equipment,  rules  for  m- 

stalling.  1366, 

Meters,     charging     25-cycle,     for     60-cycle 

operation.     By  P.  M,  CordeU,   78, 

Meters  pilot  lamps  denote  failure  of  po- 
tential on  high-tension  meters.  •289. 

Meters,    spring    rack    prevents     damage    to 

meters     in     automobile.       By     T.     T. 
Thomas,   •ego. 

Oil.    moisture    tests    and    evaporation    tests 

on.     By  C,  D.  Easier,  288, 

Outdoor  night  work,  portable  generator  and 

lamps  for.  By  Fred  W,  Bagnall,  •1217. 

Parallel  operation,  checking  connections  for. 

By  James  Dixon.    *1171, 

Pipe-thawing  outfit  for  coming  winter.     By 

H.    S,    Bush,    '480, 

Poles,     raising,     with     insulators     attached 

saves    time.       By    Paul    P,    Ashworth, 
•338.  .  ^   , 

Pole  setting,   machine  reduces  cost  of  hole 

digging   and,    25    per   cent.      By    P.   O. 
Rej-neau.    •931. 

Power  factor  quickly  read  from  table  sup- 
plied to  metermen.  By  C.  C.  Moler, 
1172. 

Primary   line   records,    system    for   keeping, 

up    to    date.      By    John    H,    Mitchell. 
•1074. 

P>roduction    costs    of     Detroit    company    at 

Connors    Creek    station,     ^1025, 

Reactor,  unbalanced,  on  three-wire  genera- 
tor causes  flicker.  By  R,  H,  N. 
Lockyer.    '187. 

Rope,    shocks    received    through    defective, 

23, 

Run-off    has   no   constant   ratio   to   rainfall, 

•189, 

Rural     transformer    installation    for    S375. 

company   supplies   2,5    kva.      By  D.   O. 
Vaughn.    •883,  „ 

Standby    plants,    rehabilitating.      By    J,    W, 

Andree,    '32, 

Station   records  used  to  improve  operation, 

785,  ^     . 

Station  trouble,  rules  to  follow  during,  be- 
fore consulting  dispatches.  By  H,  J, 
Burton,    1217, 

Street-lighting    maintenance    cost    analyzed, 

637.  ^      ^ 

Substation,      galvanized     piping     used     for 

buses   on    outdoor.      By   Lewis   A.    Mc- 
Arthur.   •385, 

Substation,  simplified  low-cost,  •1131. 

Switch  and  grounding  device,  combined  out- 
door.    By  P,  P,  Ashworth,   '881, 

Switch    changes,     dispatcher's    board     that 

facilitates.     By  P.  W,  Pollock.  'eSO. 

Switch  for  wattmeter,  home-made  reversing. 

By  R,  H,  N,  Lockyer,    ^242, 

Switch,  reversing,  far  meters  which  has  190 

microhms  resistance.    By  E,  C,  Soaree, 
•23, 

Switches   and    meters,    rules   for   connecting 

service,  881, 

Switches     mounted     on     two-circuit      steel 

tower,   ^978, 

Switch,     shunting,     permits     testing     large 

meter   without   killing   line.      By  J.   S. 
McCarthy.    •343. 

Synchronizing,   safe  method  of.      By  B.   H. 

N.  Lockyer.   ^978, 

Synchroscope      for      instruction      purposes. 

easily  constructed.    By  Leslie  F.  Carter, 
•539, 

Testing    insulators   and   bus    supports.      By 

Allen    Ramsey,    ^1024, 

Thrust-bearing  trouble  caused  by  increasing 

oil  pressure,  23, 

Tower,  standard,  adapted  for  switch  mount- 
ing,   •1075. 

Trailer  reduces  central  station's  hauling  ex- 
pense.    By  G,  Genung,  835. 

Transformer,  increasing  current  of  constant- 
current,  in  emergency.  By  Eustace  C, 
Soares,   •SSI, 

Transformer  installation  that  provides  clear 

working  space    •1120, 

Transformer  iuHuIation  and  oil,  drying,  be- 
fore operating.      By  James  Dixon,  78, 

Transformer,  potential,  strap  iron  employed 

as    rigid   lead   for.      By   U,   R,   Bauket, 
•188, 

Transformers,     connecting,     across     proper 

phase  increases  output.     By  Cornelius 
G,  Weber,   •1218, 

Transformers,  differentially  wound  watt- 
hour  meter  for  testing  current.  By  E, 
C,  Wescott,   'ISS. 

Transformers,    instrument,    mounting    plate 

saves  time  in  replacing.     By  Walter  H. 
Millan,  979, 

Transformers  made  weatherproof,   •739, 

Transformers,   pole-top  hoist   saves  time  In 

raising.     By   W,  R,  Battey,   •288, 

Transformers,    28-ton    auto-trailer    hastens, 

to  stations    ^578, 

Transformers,  two.  used  in  place  of  dam- 
aged balance  coil.  By  W.  D.  Harda- 
way,   •1121. 

-Transformers,      standard      accessories      that 

must  bo  furnished  with,  479, 

Transmission    line,    anchoring    a.    to    an    old 

chimney.     By  L.  J.  Chase,  ^738, 

Transmission  lines,  chart  shows  tension  and 

sag  for,   ^529, 

Transmission   trouble,  large  birds  found   to 

be  cause  of.  126, 

Turbine     room,     ventilating    system    which 

prevents    condensation     in.      By     Sabin 
Crocker,    •3.19. 

Turbines  to  use  for  different  loads  on  plant, 

chart  shows.     By  S,  N,  Clark.   ^127. 

Turbo-generator  fire  protection,   water-spray 

system  for.     By  F.  T.  Lclllch.  ^385. 
Wires,  copper  and  aluminum,   melting  cur- 
rent  of,    compared,    1265. 

•Indicates  Illustrated  articles 


Chamber  of  Commerce  declares  for  the  prohibi- 
tion   of   utility   strikes,    301.    comment 

■:i>9. 

Commonwealth    Edison    has    not    asked    for 

higher  rates.  InsuU  tells  why.  89. 

Commonwealth  Edison  Co.   issuing  $5,000.- 

000  of  stock  at  par,   846, 

China:  ,^„ 

Electnral  development  in,   122, 

Exporting  electrical  goods  to  China  (com- 
ment). 909, 

Cigar  lighter       Duralectric  Corporation,    1289, 

Cleveland  boosts   electrical   service,    943, 

Clock,  time.     General  Electric  Co,,  360. 

^^Attornev  General's  fair    coal  price  expected 

soon,    348, 

Bituminous,   situation,   ^541, 

Brooklvn    Edison    officials    explain    alleged 

irrepularilies     in     coal     orders,      747, 
comment  717, 

Cars    lar^e  proportion  of  assigned,   going  to 

'utilities,    588, 
Car  movtment.    embargoes   asked  on   cross- 
town,  348,  .     . 
;ar  order.  Interstate  Commerce  Commission 

extends  open-top-,   397, 
Jar    order    preference    expected    to   be    con- 
tinued,   utility.    587, 
!ar  priority  for  utilities  continued  in  sepa- 
rate order,  649, 
:ar    priority    order,    N.    E,    L,    A.    requests 

continuance  of.  347.  ,  .  . 

)3r   priority    privilege    abused   by   utihties. 

says  I.  C,  C„   1035, 
)ar3,  railroads  shall  not  refuse,   to  utilities 

with  a  surplus,  441, 
Jost    of     is   76   per   cent    of    generating   ex- 
pense,  983. 

-Oost  to  affect  lighting  bills,   894, 

-Cutters,  economy  and  safety  secured  by  use 
of  a    c.  By  Charles  B.  Officer  (D),  646. 

-Doherty    properties    adopt    centralized    pur- 
chasing plan.  253, 

-Emergenev    needs    of    utilities    to   be   taken 
care  of  by  special  permits,   795, 

-Emergency    order    difficulties    met    with    in 
applying,  891, 

-Exports   in   June,   record,    352, 

-Federal  control   of  mining.   Senators  Calder 
and  Edge  threaten,   989, 

-Freight  rates  throw  burden  on  utilities,  in- 
creased,  396, 

-Fuel   distribution    committee    appointed    for 
New  York.   845, 

-I      C,     C,     emergency     order     for    utilities 
vacated.    1129, 

-I    C,   C    keeps   utility   emergency   order  in 
force,   939, 

-I    C    C,  right  to  issue  priorities  questioned. 
490. 

-Industries  outbid  utilities  for,  202, 

-Interruption  of  service  caused  by  poor.  588. 

-Michigan  governor  appoints  utility  men  on. 
committee,   541, 

-New  England  gets  priority  order.  252. 

-New    England    priority    suspended    lor    lew 
days,  489. 

-New    Jersey    utility    orders    own    cars    to 
insure,    supply,   587. 

-New    York    commission    asks    I.    C.    C.    to 
extend  its  coal  order,  348, 

-New  York  utilities'  supply  shows  slight  im- 
provement.  397, 

-New    York    utilities'    supply    continues    to 
show  slight  improvement,  441, 

-Northwest    situation    shows    signs    of    im- 
provement,  540. 

-Ohio    utihties   experience  better   conditionSv 
688. 

-Operators    should    stock    their    commodity, 
says  J.  W.  Lieb,  1182, 

-Philadelphia  Electric   gets  priority,   90, 

-Price  anywhere  up  to  $33  a  ton,   303, 

-Priorities   established    for   utilities,    139, 

-Priority  order  extended  thirty  days.   347, 

-Priority  order  means  more  coal  at  contract 
price,    201. 

-Priority  order  of  temporary  benefit,   140, 

-Priority  privileire  of  public  utilities  threat- 
ened, 748. 

-Profiteering,  attorney-general  takes  steps  to 
end.   251, 

-Profiteering    charged    by    prominent    utility 
man,    543. 

-Pulverized  (D),  135. 

-Railroads  refusiii^r  coal  cars  to  utilities  with 
a  surplus,  ,"118, 

-Regulation    (comment),   269, 

— Regul.^tion  of  industry  recommended,  1230. 

-Reserves  of  electric  public  utilities,   govern- 
ment estimate  of,  846, 

-Rider    applied    to    domestic    rates    In    New 
York  Cit.v,    1129. 

-St.    Louis    to    distribute    to    utilities    and 
others,  298, 

-Senate     committer     investigating     situation 
among   utilities,   398, 

-Service    order    No     21    not   meeting    utility 
emergency  reftuirements,  987, 

—Shortage    and    hit-'h    prices    predicted,    con- 
tinued.  588. 

-.Shortage,    guardln.-    against.    •494. 

-Shortage     many   utilities    still    suffer    from, 
1083, 

-Situation   (commem),  231,  401. 

—Situation,    effect    oi,    on   central    station    in 
last  six  years    772,  comment  766, 

—Situation    has    bee  me    easier    with    falling 
prices,   940, 

—Situation  looking  b  ighter,  35, 

—Soft-,  prices  steadlh    declining,  asserts  Coal 
Association.    1(',16, 

—Soft-,  prices  will  continue  to  drop.  National 
Coal    Associatio'i    says,    990, 

—Sources  of   power,   ;ind   water  compared  as. 
By  R,  S,  McBrilc   (D),  584, 
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Coal    (Continued)  : 

Spot,  ooslintr  New  York  utilities  an  addi- 
tional S7.000.00n   .1  year.  'ISl. 

Slo<'k9  on  hand  at  olci-tri.-  utility  plants.  00. 

Storage  of.    for  eentr.il    stations.      B.  H.  H. 

Stock.    ••I'io.    conimcnl   323. 
-Super-Powt  r    Sun'oy.    pik-cs    reoeive    atten- 
tion   in.    1083. 

—  — Supply.  nsHiytud  t-arn  at  mines  only  solu- 
tion   of    utility.    Ml. 

——Supply,  Hmallcr  utilities  in  worst  shape  on. 
89. 

United    KinKdom.    conservation    in    the.      By 

DuifaUl  Clerk    (Dl.  31. 
Utilities     with    car    ass-^nimenta    unable    io 
some  instances  to  kvI.  347. 

Utility  priority  order,  modification  of.  being- 

pressed.   (iOO. 

Utility  supiilv  lowest  ever  known.  348. 

Code.  (See  National  Ele<'trie  Code  and  National 
Electric  Safely  Codc.l 

Code,  Kleelriral  Manufacturers'  Couneil  confers 
with  A,    R,  S.  eommittce  on  dual,    1037. 

Coll-eud  leaka{?e  i-esistance.  By  L.  Drcyfui  (D). 
135. 

Coils,  self-oacillations  and  eriiical  frequency  in 
sinplc-la.ver.     By   Gothe    (D).    1081. 

Commutators ;  Carbon  and  eommulator  wear. 
By    R.    E.    Hellnunid     iDl,    '.'04. 

Condenser  surfac4--.  manitenanec.  By  R.  J.  C. 
Wood.  •0':3.  eonunent  007. 

Conductors,  eleetriea)  diseharyes  from  pointed. 
By  John   Zcleny    1 1)  i .   R40. 

Conductors.  locatiin:  buried.  By  Dieekmann  (D) 
K41. 

Conduit: 

Destruction    of.    laid    m    cinders.      By   Israel 

Lovett,    080. 

Conference  Club; 

Idea,   large  opportunity  seen  for.  747. 

To    meet    at    end    of    month    to    formulate 

plans,  540. 

Connections.  Kcneiatintf  stations,  relative  merits 
of.  emploved  in  hte^h-voUaffc.  By 
Ernest   l»ratrst    i  Hi.   3*::. 

Connector.     R.  A.  Macbeth.    1241. 

Connector  for  larKc  capacity,  clip.  Mueller  Elec- 
tric   Co..    •1'2R9. 

Construction  man.  responsibilities  of  the  engi- 
neer and    (oomment).  1063". 

Contracts  for  switches  and  busbars,  desipn  of. 
By    W.    Hopp    (Dl.    »ii)7. 

Control : 

Automatic,  of  revcrsinp  rollinir  mill  equip- 
ment .  By  E .  S .  Lammers.  Jr.  { D ) . 
302. 

Converting  apparatus,  sixty-cycle.  By  J.  L. 
Biunham    (D).  31. 

Co-operation     commendable    (comment).   705. 

Co-operation  of  electrical  interests  (comment ) . 
557. 

Co-operative  mmpaigm :  (See  also  California  and 
Canada. ) 

Atlanta,  idea  spreads  to.  1131. 

Cleveland     electrical      promotion     campaign 

ready  to  go  ahead.   1182. 
Co-operation     that    cooperates     (comment  1 . 

1140. 
dountain  states,  spreads  to.  103fl. 

Pacific  northwest,  progress  in.  140. 

Vancouver,    B.  C.,   launche<l  at.    700. 

Copper  a  delicate  material.  By  N.  B.  Pilling 
(D).   302. 

Copper  needed  for  dynamo.  <>alculating  weight 
of.    By  F.  Lopp^'    (D).   lOfi. 

Cords,  a  durability  standard  for  flexible.  800. 

Core  and  itu-rcmrntal  losses  in  rotating  ma- 
chinery. By  Laurence  H.  A.  Carr  (D>, 
135. 

Cores,  laminated,  rtxlueing  temperature  of.  By 
T.  S.  Taylor.  '1150.  comment  1151. 

Cost  of  materials,  present.  <'ompared  with  1915 
prices,    885. 

Costs,   complete  analyses  of.    (comment).   223. 

Cranes,  electric  lifts  and.  By  F.  R.  Housden 
(D>.  1225. 

Cranes.  Ward  Leonard  control  applied  to  heavy. 
By  H.   If.  Broughton    (D).  937. 

Crocker.  Francis  Bacon.   •5fi. 

Current  interruptions  without  arc.  By  Burstyn 
(D).    'lORO. 
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Dayllirht   savins: 

Drawbacks,    and  it8.    (comment)    8fi2. 

Eastern  zone.  for.  a^ain  beine  urged.  1181. 

Detroit   Edison   Co,: 

Connors  Crock   station,   production  costs  of, 

•102.">. 

Consumers'  committee  allots  energy.  252. 

Earnings,  hierh-priccd  coal   affects  net.  292. 

Expansion,    no    further,    at    current    money 

and  material  costs.  298, 
Generator    relieves    power    emergency,    new 

4.5  000  kva„  989, 
Rates,    new.    reflected    in    November    8t:ite- 

ment.    1229. 
Developments.  ele<'trical.    and  industrial  progress 

almost    s.vnonymous.     •183. 
Detroit,  progress  phenomenal    (comment).  5.3. 
Direct-current  ni;i'-hines; 

Conimut.Ttinii  in.     By  Emil  Aim.   198. 

Instability   of.    two  cases   of.      By  J,   Kelen 

(D),   791, 
Distribution   s,vstems: 
Feeder    voltage    regulation,    calculation    of. 

By  W,  C    Chappell,    '".I. 
Industrial      distribution      flexible,      making, 

•llOS,  comment   1102. 
Networks,  design  of  distributing.     By  C,  A. 

Gillin     iD).    438, 
Nitrate  plant,  electrical  distribution  at,     Bv 

C,  D.  Gray  and  E,  Hazenlocher,   •11.3, 

oomment  110, 
Losses  and  fuel  scarcity,  distribution,   (com- 
ment)   557, 
Power    Factor   correction    on.       By    D,    >r 

Jones   (D),  •646, 


Distribution    Systems    (Continued)  : 

ProiectinB   mdustrial  distribution   lines.    By 

R,  B,     Gerhardt,   •17i!,  additional  note. 

y83;   i'omment   15K. 
Three-phase    four-wire    Bystcm.      By    O.    P. 

Rcy,   478, 
Voltage     drops     in     distribution     networks, 

graphical    method    for   computing.      By 

A,   Scliwaiger    ID),   391. 
Doane.    SanlU'l    Everett.    •81B, 
Doherty,   Henry  Latham,   •S'ZO. 
Doherty,  H,  L,  &  Co,: 

Prodiots  cheaper  money   for  utilities,    1132 

Dunn.  Gano.   •105(1. 

Dynamos,      (See  Motors  and  Generators,! 


Edison  Illuminating  Companies,  Association  of 
discusses  power  factor,   1132, 

Edison  PionoT  elect  New  Members.  1278. 

Edison.  Thomas  A.,  get  distinguished-service 
medal,  1035. 

Education,   engineering: 

Butler     Dr.    turns    the    tables.      By    Frank 

W.   Chase,    1210. 

California  Institute  of  Technology,  curric- 
ula of.      By   Edward  C.   Barrett,   1170, 

Columbia's    six-year    course    for    engineers 

124, 

Co-operation  closer,  needed  between  elec- 
trical schools  and  industry,  95. 

Dav   &   Zimniermann's  cadet  course,   outline 

of.    133, 

Electrical    engineering    taught   by    nation    to 

571   disabled  ex-service  men,   703, 

Harvard,        flve-year        business-engineering 

course  at.   94. 

Languages      eliminated      from      engineering 

school  curricula,  8.33, 

Shortage  of  instructors.      By  V.  Karapetolt. 

737, 

Teachers.  Qualifleations  of  engineering  (com- 
ment).  .'117. 

Technical  education    (comment).  481. 

Westinghouse    summer    course,    engineering 

professor#taking,   •302, 

Education.   voc;itional: 

Arkans;is  utility  men  co-operate  with  uni- 
versity in  metcrmen's  course.  988, 

Factory    educational    courses    have    definite 

limits    (comment).    1053. 

Meter   men.   University   of    Illinois   conducts 

short  course  for  meter  men.   142. 

Meter  maintcn,aiice:  Training  men  for  some 

one  else   (comment),  909, 

Eglin.    William   Charles   Lawson.    •1152. 

Electric  Power  Club : 

Safety  work  of    (comment).   1101. 

Semi-annual     meeting.     Hot     Springs,     Va,. 

Nov,    15-17,   p,  1084. 

Universal  Markings,  to  act  as  sponsor,  1275. 

Electric  Furnace  Association.  (See  under  Fur- 
nace    electric.) 

Electrical  and  highway  exposition  planned  for 
1925.    p.    1279, 

Electrical   induslrj*: 

Deflation  in  the    (comment).  861, 

Organization  of  the.     By  C-  H.  Wordingham 

(D),   .■t»2,  -  ^      , 

Publicity  which  is  detrimental  to  the  (com- 
ment), 606, 

Electrical  pioneers,  commemorating  the  (com- 
ment),   1245. 

Electrical  pioneers,  honoring  the  American,  By 
Thomas  Commerford  Martin.    1264. 

Electrical  Supply  Jobbers'   Association: 

Merchandising,    to    discuss,    at    semi-annual 

meeting.    988. 

Publicity  campaign  started,  654, 

Pacific  coast   jobbers  discuss  their  relation 

to    water    power,   94.3, 

Semi  annu.'il   i-onvention  at  Cleveland.   1038, 

KIKli.    1092. 

Electrification.      (See  under  Railways.) 

Electrification  by  impact.  By  Harold  F, 
Richards   (D),  1225, 

Ele<'trochemical  Society,  American,  spring  meet- 
ing special  symposium  on  corrosion 
for,    1132, 

Electrolysis,  ways  of  lessening,  being  investi- 
gated,  351. 

Electromagnet: 

External  field  produced  by  cylindrical.     By 

Cary  T.  Hutchinson  and  Harold  Pender 
ID).   •937. 

Momentum.      By    H.    A.    Wilson    (D).    537. 

One    hundredth     anniversary.     ^570.     •736. 

comment  559, 

Electron  power  tubes  and  some  of  their  applica- 
tions.    By  William  C,  White  (D),  536. 

Electron  lul>es,  development  of.  By  Marius 
Latour,  I  ^521,  II  •870,  comment  510. 

Electron  tubes  having  tungsten  cathodes,  funda- 
mental phenomena  in.  I.  By  Irving 
Langmuir    (D).  I  249.  n  537. 

Electrostatic  generator,  the  condenser  machine,  a 
new.      By   Wommelsdorf    (D).    984, 

Elliott  Cresson  Medal.  W,  L.  R.  Emmet  awarded 
•1131. 

Elevator,  new  devices  increase  safety  of  auto- 
matic.    By  C.  W,  Geiger,  80, 

Empire  State  Gas   &   Eelectric  Association: 

Convention,  annual,  798, 

Convention,  sixteenth  annual,  at  Utica.  Oct. 

7-8,  p,  702. 

Meeting,  analysis  of  rainfall  records  em- 
phasized at.  "36. 

Emf.,  rule  for  determining  direction  of  induced. 
By  E.  Thovez    (D).  487- 

Energy,  problem  of  the  world's  supply  of.  By 
Svante  August  Arrhenius    (D).   697. 

Engineer: 

Application,  progress  and  the.     By  John  J. 

Brophy.  384. 

Code  of  ethics,  mechanical  engineers  pro- 
pose new.   8. 

Co-ordinating    the    work    of    scientist    and. 

By  John  Mills,   689. 

•Indicates  Illustrated  articles 


Engineer    (Continued)  : 

Industrial  electrical,   recognizing  the    (com- 
ment), 1149. 

Police  duty,  the  engineer's   (comment).  269, 

Itegislratioii    for    engineers    and    architects 

proposed  in  Ohio,  1280 

Responsibilities    of,    and    construction    man 

(comment),  1053, 

Engineering  reticence    leomment),    '.'.23. 

Engiiieeriug  societies  should  avoid,  pilfallB  (com- 
ment). 54, 

Engineering  Societies,  Federated  American; 

Civil     engineers     would    block     (comment  > 

Civil  engineers  take  steps  to  block,  1086 

<:oniniiltec8.    standing,    appointed.    1277 

CouiH'il.   ,\nierican  Engineering: 

First    meeting    Nov,    18-20,    651.    com 
ment,   605, 

Hoover      elected      first      president      of 
•1085. 

Stage  set  for  action    (comment).  95.. 

Federal    Power    Commission,    may    ad 
vise.    489;    offer   accepted.    588. 

Favorably    re<.'eived.    489. 

Features   explained.    204. 

Influence,  massing  engineering  society  (com- 
ment).   317. 

Interest    in.    growing.    587. 

Invitations  to  join   federation  out.   297, 

Largest  engineering  body,  443, 

Local   societies,  going  strong  with,   539, 

Many  societies  to  take  action  on  federation 

soon,  845, 

Minnesota  planning  state  federation  for.  »-. 

Menilicrship.   large,   charter,   987. 

Membership  growing.  795, 

Equations,  use  of  bl-symbolic.  in  electrical  «igi- 

neering.     By  August  Bund  (D),  986. 
European  electrical  practice.  Schachardt  telle  of 

developments  in,   797, 
Excitation  systems,  relative  merits  (comment)  -i 
Exciter  system,  selection  and  design  of.   •^.35. 


Federal    Power    Commission,       (See    also    Water 
power,) 

Accounting   system,   less  than   four  months 

in     which     to    establish     water-power, 
943, 

Accounting    system    being    worked    out    by 

846, 

Activities.    1088,  ^      ^  ,       ..     ,„„,, 

Advanced   work  may  be  delayed.   1328. 

Advertised  water  powers,   1232, 

Application,    first    water  power,    to   be   com- 
pleted filed  for  DeschutcB  River.  649. 

Applications    waterpower,  now  in  excess  of 

10,000.000   hp..    1276, 

Appointive  powers   limited.   301, 

Appropriation,   need   for  larger.   699. 

Appropriation  of  $482,065  asked  by.  1183 

Eight     million     hp.     involved     already     in 

water-power  applications,  almost.  1129 

Engineering  Council  may  advise,  489. 

Engineering  Council's  offer,   accepts.   588. 

Executive  secretary,  duties  of.  299. 

Ford    water-power    application    first    to    be 

advertised,  5S7, 

Great    Falls    development    discussed   before 

441. 

Hearings,  holds  special.  442, 

Hydro    projects    to    be    advertised    prior    to 

completion  of  applications,  749. 

Merrill   appointed  executive  secretary,    •89. 

Northwest   men   want  regional  water  power 

office.  ,539. 

Organization,   251,    299, 

Organization     aw.aits    return     of    Secretary 

Mere<lith,  1.39. 

Parks     propaganda    to    amend    water-Dower 

bill    so   as  to  protect   national.    701 , 

Permits    and    licenses,    regulations    govern- 
ing water  power.  .568. 

Permits,     further     applications     lor     water 

power.    490. 

Personnel,     bill    would    authoriie    employ- 
ment  of.    1278. 

Pit    River    Company,    issue   of    permits    to 

not  inimical  to  nation's  interest.  991. 

Power  permits    no.  for  national  parks  until 

Congress  hag  chance  to  act.   297. 

Preliminary    power    permits    under    consid- 
eration    •422. 

Projects  advertised,   additional  water-power 

1132. 

Quarters,  new.  349. 

Regulations  and  rules  of.   •.395, 

Regulations   governing   application   for   per- 
mits completed.   539. 

Regulations    now    being    drafted,    all    Inter- 
ests to  confer  on.  297, 

Rulings  made  by  chief  counsel  of.  numer- 
ous. 751. 

Secrel.ary  of  War  to  be  cTiairman  of.  .3.t, 

Water  power  districts.    ^299. 

Water-power  projects  advertised.  090. 

Waterpower  projects  being   advertised,    ad 

ditional.    847. 

Perro-magnetism.      a      tentative      mathematical 
theory  of.     By  Kelen    (D),   1032. 

Financial:  .       , 

Adirondack  Power  A  Light  puts  new  bond 

issue  on  market.  298. 

Alabama  Power  offers  »1 .000.000  preferred 

stock  locally.  04. 

August   financing,   longer  terms  and  higher 

yields  in.  491 , 

Bonds,    public   utilitv    (comment).    813, 

Bonds.   t.TX-exempt   uliUty    (comment).   317 

Brooklyn  Edison  bonds  sell  on  7  Vt   per  cent 

basis     1183. 

Central  station    financing.      By    H.    M.    Ad- 

dinsell.    72.5, 

Commonwealth  Edison  Co.  issuing  S5.000.- 

000  of  stock  at  par.  846. 
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Financial   i Continued)  ; 

Consumers'    Power   Company    securities    of- 
fered  to   customers.    544. 
Convertible  securities  favored  by  investors. 
749. 
«dit.    Samuel   InsuU   outlines   elements   of 
public   utility.    649. 
Customer     ownership     of     securities     ( com 
ment).  1053. 
Customer  ownership  of  securities.    By  Will- 
iam  H.   Hodg-e.    1018.    comment.    1007. 

December;     week     brings     15.250.000     new 

financing.    1277. 

Default   of   interest,   few   electric   light   and 

power  utilities  in.   1129. 

Detroit  Edison  to  issue  new  stock  and  S5.- 

.'>00.00n    bonds.    1130. 

Doherty    Company    predicts    cheaper   money 

for    utilities.    1132. 

Duquesne    Light     issue    of     S8  000.000     to 

finance  increased  capacity.  205. 

Electrical    financing    week    of    October    30. 

almost    S50.000  000    new.    891. 

Electric    light    and   power    financing   during 

first  half  of  year.  36. 

Electric    public    utihties.    financing.  By    Dr. 

W.    F.    Gephart.    I   471.    II    516.    com- 
ment. 511. 

G.     E.    Company     offers    S27.000.000     new 

stock  to  supply  working  napital.   103.'> 

Great   Western   Power   Co.    issues   bonds    to 

complete   Caribou    plant.    490. 

Hartford     company     issues     S5.000.000     of 

notes  for  additions.  494. 
Interest   rates   for   utility   securities,    promi- 
nent utilit.v  banker  sees  lower.   941. 

Investment    bankers    see    brighter    outlook 

for   utility   investments.    750. 
Invesment    bankers    urge    public     to     safe- 
guard  the  commissions.    940. 

Investments,  safety  of  electrical   (comment). 

221. 

July,     financing     for.     amounts     to     almost 

S25.000.000.  298. 

Lower  yields  on  new  utility.   843. 

Massachusetts    utilities    may    ask    right    to 

issue  stock  for  premiums.    1231. 

Money   at   8   per  cent    (comment).    1. 

Money,  cost  and  competition  for  (comment). 

413. 

Money,    dear,    ascribed    by    comptroller    of 

currency  to   Wall  Street  manipulation. 
847. 

Money,   high    cost   of    (commentK    557. 

Niagara  Falls  Power  Co.  issues  ^4.000.000 

of    thirty-year    bonds.    1131. 

Northwestern  utility  sells   SI. 000. 000  issue 

locally  in  eleven  days.   838. 

November  financing:   long-term  issues  yield 

as   low    as   six   and   one-half   per   cent. 
1130. 

October  record  month  in  electric  light  and 

power  financing.   940. 

Pacific  Gas  &   Electric's  stock  holders  live 

in   California,   three-fourths  of.   94. 
Pacific  Powef  &  Light  Company,  new  finan- 
cing by.   445. 
Plant    extensions    financed     by    Ohio     con- 
sumers.  701. 

Preferred    stock,    central-station    companies 

are    again    issuing.    701 . 

Protection  for  public  utility  investment.  By 

H.  C.  Hopsnn.   636. 

Public  utility  seeurities  to  become  as  stable 

as  munifipals.    587. 

Pugel  Sound  company  offers  second  million 

of   securities   to   cuslomers.    1177. 

Readjustment    without    panif    predicted    by 

Archer  W.   Douglas.    1087. 

Securities,    new.    totalinir   S12.500.000   mar 

keted   this   week.   202. 

Securities,    selling,    locally.      By  William   Tl 

Hodirc.    1156.   comment.    1150. 

r-September.  no  very  short-term  utility  flnan- 

cinif  reporte<l  in.   700, 

Short-term  notes  barked  by  long-term  bond>: 

advised  for  flnaneine".   844. 

Tax    exemption     on     utility    bonds.     B.     R. 

Sunny    \irges.    297. 
Tax-fre«    feature    of    preferred    stock    divi- 
dends,   attention   called   to.   942. 

Utilities,     strengthening    the.      By    Carl    D. 

Jackson.  831.  comment.  814. 

Utility    chart    shows   many    facts    In    small 

spare.    •SSO. 

^Utility  issues,  three  more,  totaling  SI. 900. 

000.    252. 

Utility  securities  show  improvement  during 

past   week.   702. 

Utility  sells  common  stock  above  par.  390. 

Weslinghoufio     stofkholders     authorize     in- 
creased capitalization.   1088. 
Fire  from   electrical   causes.      By  Israel   Lovett. 

125. 
Fisken.  John  B..  •464. 

Flallrons,  early  electric.     By  R.  P.  Ingalls.   576 
Fon-iu'ii   trade:    (Htf;   also  Trade  conditions.) 
British    electrical    labor    market,    improve- 
ment shown  In.   996. 

BritiHh    maniifafturers    endeavoring    to    re- 

iraiii  world  trridc    707 

Canada  turns  out  S30.000.000  of  electrical 

apparatus.    70S. 

Canadinn    firm    will    manufacture   h.vdraulic 

turbines,    new.    43. 

China,    exporting  electrical   goods  to    (com- 

mrnt).   000. 
uba     promising    market    for    lightln.'    fix 
tures  in.   1045. 
-r.ngland.    elf<^trical   mnnufacturlng   Industry 

orogrr»Hing  in.  408. 
-Hu: 'pi'rt    trade  more   valuable   than   bonds. 

»92. 
-Bxi' '  t    llcM     now   corporation    to   broaden. 

!  237. 
-Rxportf*.   May  .■*  electrical,  highest  for  prcs 
put   vcnr    211. 


Foreign  Trade    (Continued): 

Exports.    October   electrical,    set   record    for 

year.    1189. 
Fans,    analysis    of    exports    of    electric,    for 

year  1919.    •355. 
German  manufactures  showing  up  in  foreign 

trade.  1236. 
Germany    hopes    to    regain    world    electrical 

trade    549 
July,   electrical   exports    for.   half   a   million 

ahead  of  last  year.  659. 
Promising     market     for     electrical     devices 

abroad.   452. 
September  electrical  exports  holding  up  well 

995. 
South   African   dealers   complain   of   Ameri- 
can manufacturers.   596. 

Steel   towers,   foreign   demand  good.   147. 

Switches,    record   export    of.    In   June.    403 

Towers,    strong    foreign    demand    for 

transmission.   1139. 
Transformers,    analysis   of  exports  for  .year 

1919.    •260. 
Transformers    and   rheostats,    record   export 

in  August.   900. 

World  trade,  developing   (comment).  365. 

France : 

Ambassador    to    Berlin,    the    French     (com 

ment) .   157. 
Electric     service     in.     re-establishing.      '68 

comment.    54. 
Radio   station,   powerful,   put  in   service  in, 

445. 
Rebuilding,    and    Belgium    electrically.      By 

Oliver    Field    Allen.     •1208.    comment. 

1197. 
Rebuilding  the  devastated  eeelions  in.  .  Bv 

E.   J.   Mehren.   431. 
Transmission   line.    110-volt.    from   Swit?"'*- 

land  to  France.      By  Paul  Meyer    fD>. 

249. 
Freeman,  W.  Winans.   *416. 
Frequency  changers: 

Consumers  Power  Co.  starts  record,    'SOO. 

Induction   type.      By  Harry   S.    Smith    iDi 

583.  • 
Fuel: 
Administrator,    immediate    appointment    of. 

not  likely.   140. 
Alcohol,    power.      By    Eric    Sinkinson     (Dl 

840. 
Consumption,     Geological     Survey's     fisnires 

on  energy  production  and  fuel.   800. 
Conservation  which  does  not  save  is  futile 

(comment).   1198. 
:-Economy.      better,      by      utilizine'      exhaust 

steam.     By  Gercke    (D).  1033. 
Hogged,  used  to  save  coal  in  Albuquerque. 

N.  M..   544. 
Michigan       committee,        central        stations 

recognized  in  the.  444. 
Sawmill   refuse,   burning.      By   Darrah    Cor- 
bet.   •183. 

Situation    (comment).   1. 

Sludge,  washery,  burned  in  pulverized  form 

at  Seattle.     By  Charles  H.  Bronlev  (Dt 

1080. 
Fuel  oil.      (See  Oil.) 
Furnaces,  electric: 
Arc    furnace    electrodes,    automatic    control 

of.     By  J.  A.  Seede    (D).  439. 
Arc.  repelling.     Industrial  Electric  Furnace 

Co..    •809. 
Arcs,  some  phenomena  observed  in.     By  J 

Kelleher    (D),  937. 
Brass:     economies    of    melting    electrically. 

•125.3.  comment. 

Brass,  highly  developed.   286. 

Graves-Etchells    installation,    improved.     Bv 

Edward  T.  Moore   (D),  1178. 

Greene  Electric  Furnace  Co..  152. 

Induction.     By  C.  H.  Clamer   (D).  1225. 

Regulator,     combined    step     and     induction. 

•527. 
Relative    thermal    economy    of.     and    furl- 
fired  furnaces.     Bv  E.  P    Collins    CD). 

•984. 
Furnace  Assooiation,   Electric,  refractories  to  be 

discussed.  443.  discussed,  750. 


Gasoline    cost    drives    municipalities    to    control- 
station  service.  300. 
General  Electric  Co.: 
American    Telephone    &    Telegraph    and.    to 

exchange  wireless  patents.  441. 

Business  rapidly  increasing.  499. 

Employees,    more    than    1.700    twenty-five- 
year  service.  494. 

Large-turbine  orders  during  past  year.  1084 

Offprs    S27. 000.000    new    stock    to    supplv 

working  capital,    1035. 
Generatinir  plants: 
Stabilizing    largp    generating    systems.     *n. 

comment.  2. 
Generators : 
Alternating-current,  construction  of.     Bv  S 

L.  Henderson    (D).  1080. 
Alternating-current,    temperatures   in    large 

By  W.  J.  Foster  (D).  438. 
Induction,     use    of.       By     Zederbohm     (D). 

1031. 
Internal    temperatures    of    large,    invcstlgat 

inir,   846. 
Niagara    Falls    Power    Company's,     factors 

determining  design  of,   •779.  comment, 

767. 
Stoam-drivrn     oler-tric     small.       Lucy    Mftr 

Corp.,   •215. 
Germany : 
Electrical  industry,   standardization  in    (D) 

1031. 
Golpa.   electrical    equipment   of  super  power 

station  at.     By  H.  Probst   (D).  1081. 

•Indicates  Illustrated  articles 


Germany     I  Continued)  : 

Lamp    combination,    incandescent.       By    F. 

Pinner   (D).  537. 
Switchgear    for    street-lighting    control    in. 

electrically  operated.   520. 
Telephone   from   Stockholm   to   Berlin.      By 

A.  Holmgren  (D).  249. 
Telephony  and  telegraphy  in.  high-frequency 

multiplex.       By    K.    W.    Wagner     (D) . 

985. 
Governor  adjustment   for  efficient  parallel   oper- 
ation.     By  F.  Oppenheimer,    •239. 
Great   Britain : 

Dalmarnock    power    station    (D).    984. 

Manufacturers  endeavoring  to  regain  world 

trade.  707. 
Wireless,  linking  up  the  British  empire  by. 

124. 

H 

Hair  waving  machine.     Le  Bijou  Co.,  1001. 

Harding  shows  knowledge  of  utihty  problems. 
9";. 

Harper,   John  Lyell,    •,5fiO. 

Harries.  George  Herbert,   •ol'J. 

Hawaii.  Honolulu  more  progressive  than  man; 
cities  in  the  United  States.  By  J.  M, 
Wakeman,  576, 

Heating,   cleotric: 

Applications,    power    shortage    holds    back 

development  of,   991, 

Bv  de  La  Brosse    (Dl.  1081, 

Communal    system,    1170, 

Elements,     material     for    mending     heating. 

Cirricite  Co,,    1049. 

Foundry    core    room,    electrifying    the.      By 

J.  L.  Jones,  •1203, 

Impracticable,   declares  Canadian   authorit.v. 

927, 

Industrial   heating   engineering    (comment). 

861. 

Industrial  heating  equipment,  mass  produc- 
tion  desirable  in    (comment),    1199. 

Surplus  power  for  heating  purposes,  use  of. 

By  H.  Theorell    (D),    136. 

Units  for  irons,  radiators,  etc.     Prometheus 

Electric  Heating  Co..   *953. 

Herr,  Edwin  Musser.   •960. 

Highways,  community  has  prior  rights  on  (com- 
ment). 719. 

Holland: 

Electric  power  in    (D).   85. 

Electrification    for,   national    (D).    791. 

H.vdro-electric  development.  (See  also  Central 
stations  and  Water  Power.) 

Airplane  in   modern   hydro-electric  practice. 

Bv   R.    C.   Starr    (D).    1273. 

Airplane     substituted     for     automobile     by 

western     construction     engineer.     ^443. 
comment.  413. 

Alabama  Power  to  build  100.000  hp.  hydro 

plant.  38. 

Boulder   Canyon,    plan    for    large   irrigation 

and  power  project  in.   outlined.  .542. 

Canadian  Niagara  power  project,  design   oT 

(D).  1031. 

Eastern  Iowa  contemplated,  in,  543. 

Great    Palls    development    awaits    action    of 

Congress,   12.32. 

Low-head   pl.int,   de%-eloping  the.      By  Louis 

E.  Ayres..   •1260,  comment  1247. 

Mobridge  (S.  D.)  hydro  project  to  be  con- 
sidered  next   spring,    444, 

Muscle    Shoals,    work    again   under   wa.v   at 

•T.'j", 

New  York  State  leads  nation  in  hydro-elee- 

trie    output,    142. 

Niagara  Falls,  developing,   without  marring 

its  beauty.     By  Col.  J,  G.  VFarren,  •329 

, Niagara  Falls  Power  Co  ,  extension  to  sta- 
tion No.  3.  "SOI,  •678.  ^779.  'SSS. 
•875,    '961,    comment.    558. 

Pacific  Gas  &  Electric  Co,  Pit  River  devel- 
opment of  3S5,000-kw,  to  require 
$12.'i.000.000.    491. 

Pacific  G.as  &  Electric  Co.,  two  40,000  hp, 

watcrwheels  ordered  by.   701. 

Potomac    River,    developing    power    of    the. 

By   John    C.   Hoyt     ♦421. 

Rhine,  hydroelectric  power  plants  for  the. 

1134. 

. St.   Lawrence   plan,    Ontario   Hydro-Electric 

Commission   favors.   895. 

St.  Lawrence  power  development,  Harriman 

favors,    895, 

St.  Lawrence  River  development,  possibili- 
ties of  the  proposed,  1113. 

Sierras,  high.    '513,  comment,  611, 

Skagit  River  project    work  may  be  entirely 

suspended.    11.33. 

TasmnTiia.    hydro-electric    power    works    at 

the  Great  Lake    (D).   391. 


Illinois; 

Constitutional     Convention     rejects     utility 

measures.    300. 

Hom  -rule  candidate   for   governor   wins   in 

Illinois.   941. 

Illinois  State  Electric  Association  Convention, 
Cliicago,  Dec,  9.  943:  good  value  of 
customer  ownership  pointed  out  by  M. 
.1.  Insull.  1338:  service  and  finance 
discussed    at,    11.82, 

llUmiinaling  Engineering  Society: 

Convirition  postponed  to  October  4-7,  353. 

Conviitioii,   progr;im   of  Cleveland.   349, 

Convcrilinn:   interior   lighting,   metering  and 

effects   cm   vision    discussed.   751, 

Indiana    Kic.tric   Light   Association; 

Annoiniccs  program,  443, 

Convcnlinii,  sliding  scale  of  bontis  and  for- 
feiture advocated  at,  603. 
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Imliana   ElectiK,'  LiKht  Association    (Continued)  : 

— -Convfiilion  i-ei)orl;  Association  to  aid  com- 
niission  in  iilans  for  iuliire.  053. 

Indiana  State  Association  ot  Elwtrical  Con- 
tractor-Dealers pleiiKcs  utilities  aid  in 
sellini;    Be<'unties.    ll.'t;i. 

Inductance:  .       .  ,, 

Coefficients  of  electric   llll  s.    in;luctlon.      }i  ■ 

Capdeville  (D).  887. 

Coils,  design  of  air-core,  of  minimum  weterit 

for  a  eiven  wciirht  iininctance  and  re- 
sistance,    n.v  C.  O    Gilison    (D).   647. 

Induction  ami  coercive  force  variation  of 
residual,  with  maerneti/.iup:  force.  By 
R  L.  Sanford  and  W.  L.  Cheney  (D). 
199. 

Inductive  interference; 

Problem  of.     By  J.  A.  Lichthipe.  75. 

To  attack  prolilem  from  new  anerle.  930. 

Industrial  Applications:  (See  also  Motor  repairs 
and  Repair  methods.) 

Acid  proof     construction     for    conduit     and 

lamps.     By  W.  B.  Told    '341. 

Auto-transformers,  simplifvinir  switch  con- 
nections for.  By  Victor  M.  Arana. 
•387. 

Batteries,   pointers  on  maintenance  and  use 

of  Edison.     By  Anderson  Pace.  •041. 

Bearinc     troulilc    results     from     uncentered 

rotor.     Hy  W.  A.  Harris    •20 

Belt    dressing,    graphite    in.    removes    static 

electricity.      By  C.    M.    Oreen.    "44. 

Belt  drives,   removing  slack    from  sliort.  hv 

means  of  weights.    •,^Ri). 

Belts    on    individual    motor    drives,    tiphten- 

iuB  short.     By  AlcK.  H    May.   •1387. 

— • — Brushes,  cards  for  recordiner  performance 
of  motor.     By  W.  A.  Harris.   •24.'i. 

Cable.   puUine:.   without    lacUlc   or  windlass. 

By   A.   Perlle     ^933. 

Changes   in    factory   distribution    visualized 

by  cardboard  models,  proposed.  By  A. 
H.  May.    •1331. 

Circuits,   outfit   to   test    for  hiffh-resistance. 

By  EuB-ene  Tvler    *24.'). 

Coal-mine  distribution  circuits,  safe  con- 
struction   for,    1133. 

Compensator  mounted  on  strap-iron  support. 

By   A.   R.   McDonald.    •531. 

Conductors    on    steel    members,     supporting 

openwork.     By  C  WalUor,    •290, 

Conductors,  running  openwork  through  con- 
crete beams.     By  James  B.  Bond    ^884 

Crane  shutdowns,  classified  causes  of  elec- 
tric.   043. 

Current-transformer   connection   board-      By 

A.   R.  McDonald.    •1037. 

Cut-out  cabinet  with  watchman  switch  ad- 
jacent, practical.  Bv  H.  S.  Knowles 
•344. 

— — Direct-current  line  drop,  chart  for  easy  de- 
termination of.  By  "L.  J.  Voorhees 
•481. 

Distribution,  open  and  conduit  wiring  com- 
bined for  economical  factory.  By  John 
Schiehser.    •191. 

Elevator,    stacking,    mounted    on    industrial 

tractor.     By  C.  W.  Geiger.    ^139. 

Energy     consumption     in     manufacture     of 

ferro    alloys.    195. 

Fiber,    cutting    .to    narrow    widths.      By    H, 

Knowlos.  •740. 

— —Furnace,  improper  electrodes  will  stick  in 
operating  brass.  By  James  S.  Bruss- 
ter.  1133. 

Generator  and  switchboard   arrangement  to 

give  230  volts  to  3.300  volts.  By  A. 
R.  IVTcDonald.    •36. 

Granite  quarry,    motor   load   at.      By   C.   R. 

Broadhead.   787. 

Grid  connections,  simple,  to  give  wide  range 

of  resistance.  By  Eustace  C.  Soares. 
•1173. 

Hysteresis  and  eddy  current  losses  in  iron, 

separating,    •1220. 

Lamp,    portable    storage    batter.v.    for   very 

damp  locations.,  •69.3. 

Lamps,   liglit   aiul   small   test.      By   Edward 

Hatch,  ^79. 

Light  in   offices,   effective,   434, 

Lighting,    cost   of  good,   only   1.41   per  cent 

of   Labor  cost.    388. 

Lighting    efficiency    decreased    30    per    cent 

by  pulleys   and  columns.    •836. 

Lighting  fi.xture.   industrial,   which  may  be 

raised.  lowered  or  detached.   •884. 

— —Lighting  fixtures,  determining  economical 
interval  for  cleaning,    •1122, 

Lighting  fixtures    dust  on,  reduces  liffht  23 

per   cent.   837, 

^Lighting    in    modern    automobile    factories, 

788. 

Magnetic   clutch    and  button   control    make 

toggle  presses  safe.  By  J.  K,  Govan. 
•981. 

Motor  arranged  for  either  440  volts  or  330 

volts.     By  C.  A.  Johnson.   •1369. 

Motor,     avoiding    unbalanced    operation    of 

tw-o-panel.     By  James  Dixon.  387. 

Motor,  control  and  grinder  in  compact  ar- 
rangement.   ^1036. 

Motor  distribution  and  consumption  in  steel 

plant    requiring    117,8.^3    hp..    130. 

Motor   drive   takes   less   power    for   starting 

with  chain  than  with  belt.  By  H.  E 
Stafford,    •3.'). 

Motor,  squirrel-cage:  changing  speed  with- 
out changing  horsepower.  By  A.  C. 
,     Roe.   1220. 

Motors,   emergency   operation   of   induction. 

at  low  speed.     By  C.  6.  Hadley.  388. 

Motors.  40  cycle,  operated  on  60  cycles  to 

utilize  old  equipment.  By  C.  W. 
Leonard,  741. 


Industrial   Applications    iCoiitlliueil  J  ; 

Motor    niaintenaiiee    and    ms'allatioii,    card 

rwoid   saves   time    in       Hy    A.   R.    M' 

Donald.    ^643. 
Motors,  maximum  speetls  for,  recommended 

bv    Electric    Power   Club.    12117. 
.Motor   overloail    protection     ellicrnt    system 

of.      By   A     B.   McDonald     '388. 
Motor  reiord  card   facilitates  orderinir  spare 

parts.      By  Frederick   Krug.    •191. 
.Motor-starting     switch,     emergency     control 

for.    'HKO 
Motor,    syni'hronous.     starts    primed    pump 

through  magnetic  dutch.  ^79. 
Motor     windings,     proti-^-ting     against     acid 

fumes.     By  W.  B.  To.ld    'Ifll). 
Motors,     insp'ction     system     which     keep.* 

1.20(1.  running       By   H.   E.  Wood    884. 
Motors,  reducing  1.430  hp.  in,  to  1  3,">t)  hp 

saves  SI, 000  a  year    340 
Motors,  steel  mill,  proper  housing  and  ven- 
tilating of.     By  O.  Nncdham    •1211). 
Motors,    synchronous,    advantages  compared 

with  iiuluction.  r>79, 
Motors,    synchronous,    advantage    of    motor- 
driven   I'xciters   for.      By    H.   L    Burns 

1173. 
Motors,  synchronous.  lor  mill  drives  said  to 

be    impr.'ietieable.    24,"i. 
Motors,     two.    connected     in    parallel    drive 

same  load.     By  Eustace  C.  Soares   •01) 
Motors,   two  .'lOO-hli.  a.c.  divide  hoist   loid 

equally.      By  F.  C.   Stanford.    '27. 
Operating    iiuloor    transformers    partly    ex 

posed   to   weather.      By   H.  S,   Knowles 

•27. 
Outlet  boxes,  setting,  in  reinforced  eoncr-'-- 

columns.  By  Nicholas  F.  Condron,  ^131 
Photometer  tests,  blanks  for  recording.      Bv 

D.    \V.  Blakeslcc.    '741. 
Pier   illumination    requires    far   more   atteii 

tion    to    surrounding    surfaces.    482. 
Poles,  crane  wires  and  lamps  on  same,  con- 
crete.     By   H.   S.   Knowles.    ^1174. 
Power  factor.  st:itic  condenser  raises  indus- 
trial,   from   (iO  to  !)0  per  cent.      By   E 

A.   Rceser.   'lO.-i. 
Power,     graiihtc     ciiarts     showing     cost     o( 

electric',    help    plant    management,      Uv 

D.  W.  Blakeslee.  •194. 
Pulley    sizes,    standard,    lor    motors    recom 

mended    hy    Power    Club.    r>80. 
Pumps,  poor  alignment  causes  most  trouble- 

of  centrifugal.     By  John  M.  May.  830 
Rheostats,    connection    ot,    for    testing,      Bv 

Eustace  C.  Soares,    •,">79. 
Rivets  out  electrically  in  live  seconds,  three- 
quarter-inch.     By  J.  A.  Osborn.  290. 
Rivets,   machine  electric;illy  heats,  in  series. 

By  Alex.  Stirling  ID).   •043. 
Shovel.    ele<'lric.    economical    in    excavating 

canal.   9,33. 
Solenoid,    double-acting,    w-hich    has    strong 

pull      By  J.  W.  Murray.  •435. 
Speed,  best  way  to  take.     By  D.  W.  Blakes- 
lee.   340. 
Storage-battery     maintenance     systems     for 

good    operation.       B.v    Anderson    Pa  e 

932. 
Substation  in  narrow  space,  compact  indus- 
trial.   ^341. 
. Substation,  portable,  mounted  on  sled.     Bv 

F.   E.    Gray.    •ISl. 
Sweating,  keeping  electrical  machines  warm 

prevents  sweating.     By  O.  Needham,  79 
Switch,   iiome-raade  inclosed  reversing,  pre- 
vents shock.     By  E,  C,  Soares,  •190. 
Switch,      starting,      mounted      directly      on 

grinder  frame.    •117.3. 
Switch,  window  bricked  in   to  hold  service. 

By  A.  Johnson,    ^291. 
Switchboard    arranged    for    quickly    making 

wide  range  of  tests      By  W.  H,  Farr, 

•192. 
Synchronous    motor,     starting    a,     without 

starting      equipment.        By     Frederick 

Krug.   482. 
Test    clips    with    insulating    handles.       Bv 

Philip   G.    Bernholz.    ^390. 
Tests  of  lamps  and  fuses,  board  for  quick. 

By  F,  Krug,   ^340, 
Textile    motors    attached    directly    to    spin- 
ning-frame cylinders.      By  L,  R.   West. 

•1076. 
Tractor,  does  heavy  hauling  on  25  per  cent 

grade.     By  D.  L.  Darnell,  "Si, 

Tractor   economies,    industrial,    481. 

Tractor,    saves    50    per    cent    at    unloading 

pier.     By  Frederick  B.  Fink,  1026. 
Trolley  and  runway,   serviceable.     By  Wal- 
ter H.  Millan,   •1133. 
Voltages,   various  single-phase,   from  Ihree- 

phiise      generator.        By      Eustace      E. 

Soares.   •532. 
Welding   electrode,    flat,    requires   less    skill 

By  W.  W.  Palmer.   ^883. 
Welding  pipe,  energy  requirements  in  butt-. 

By  G.  T,  Jacocks.   •1267. 
Welding,    short    arc    is    necessary    for    sue- 

ccssful.     By  C,  J.  Holslag.   •434. 
-Welding,  speeds  attained  in  electrical  hand. 

•981. 
Welds,   simple  tests  for.     By  S.  W.  Miller. 

1174. 
Wire,     elastic    brake     for     unreeling.       By 

Cornelius  G.  Weber.   •8.37. 
Yard    lamps    and    transformers    carried    on 

same  pole.  ^1077. 
Industrial    equipment,    intelligent    salesmen    for 

(comment),  157, 
Inspection    and    maintenance,    systematic.    •179 

comment.   158. 
Inspection    for   power    plants,    scheduled,    •922. 

comment.  911. 
Inspection,  insurance  companies  are  placing  more 

emphasis  on  electrical.   893. 

•IniJicates  illustrated  articles 


Inspection  tc--t»  lor  electrical  equipment.     By  A. 

S     M.icDowell.    •6,33.  c-omment.   607. 
Institute  ot   Radio  Engineers; 

Germany     and     Austria,     progress     In.     dis- 
cussed. 492.  ,  ,.         „  ».,,.. 
Insurance.    Iowa    discussing    rural-une    liabilitv 

insurance.    989. 
Instruments:  ■    i.   .      i_     i. 
Anemometer,    the   directional    hot-wire:    its 

sensitivity    and    range    of    application. 

By  J.  S    G.  Thomas    (D).   117'.i 
For    photographical    or    electrical    registra- 
tion  of   periodic  changes   in   rotational 

velocity.      By  Bloiidcl    (D).    •841 
Phase-si'quence    indicator,    portable.      States 

Company.  •1380. 
Reading    indicating,    from    a    distance.      Bv 

Palm    (D).   '793. 

Scientific    tariff  on    (comment),  54. 

Testing    table.     poLvphaae    and    Instrument 

By  H.  P.  Sparkes.   '380. 
Transformers.      By   R,   S.  J.   Spilsbury    iDi 

80. 
Insulating,  electric;  . 
Cable,  thickness  of.  differs  widely  with  dil 

fcrent   companies.   338. 

Tests,  duration  of.      By  R.  C.  Muir.   180. 

Transmission   Une,   in    America.      By   F 

Peek      Jr.      •lOOl.     •1104.     comment 

1054',   1102. 
Insulators: 
High-tension,     theory     of.       By     Schwaiger 

(D).  930. 
High-tension,    voltage    distribution    on.      By 

A.   Schwaiger    (D).    •1272. 
High-voltage,   surface  creepage  and.     By  T 

Nishi    (D).   1273, 

Higher  voltages,  for  (comment).  269. 

Surface    creepage    and    insulator    flash-over 

(comment).  1199. 
Surfarv  leakage  as  a  factor  in  design.      By 

T.  M    Feder  (D).  840. 
Suspension,    case   against   Ohio   Brass   Com- 
pany dismissetl.  990. 
Suspension,     characteristics     and     tests     of 

By  P.  G.  Venturinl    (D).   '536. 
Suspension,  electrical  characteristics  of  th- 

By  F.  W.  Peek.  Jr..    (D).  H.   696, 
Suspension,    factors   controlling   design    and 

selection    of.       By    W.    D,    A.    Peaslo- 

(D).   ^438. 
Suspension,     unit    voltage    duties    in    long 

By  Harris  J.  Ryan  and  Henry  H.  Hen 

line    (D).    344. 
Testing,  in  factory  and  field.     By  Leslie  N, 

Crichton    (D).   1179. 
Interest  charges  during  construction.     By  Page 

Golsan.  •IIO.  comment.  109. 
Intermountain  utility  commissioners  would  form 

association,   1278. 
International  Bureau  of  Weights  and  Measures. 

functions  may   be   increased.   445. 
International  Chamber  of  Commerce: 

Work,  preparing  for.  ,301. 

International    Electrotechnical   Commission.      Bv 

Francis   B.   Crocker.   .337. 

^Alloys,  magnetic  properties  of  (D).  .392. 

Losses,  high-frequency.  By  Tliomas  Spooner 

(D),  745. 

Standing,  for  delicate  fabrics.     Waage  Elec- 
tric Co..  1049. 

Isolated   plants    and   central-station   costs    (com- 
ment), 270. 

Italy: 

Rome   radio    station    of   Italian    navy.      B 

Cyril   F.    Elwcll    (D),    199. 


Jackson.    Dugald,   Caleb,    ^1104. 

Janssen  medal  awarded  to  Dr.  W.  W.  Coblentz, 
•1279. 

Japan  soon  to  have  160  kw.  transmission  line. 
254. 

Jovian  Order,  future  of  to  be  decided  at  Novem- 
ber meeting.  799. 

Junkcrsfeld.   Peter.    •1300. 


K 


Kansas  Public  Utilities  Assn..  convention:  rec- 
ommended principles  for  inclusion  m 
Kansas   utility   art.    1183. 

Kansas  to  hold  water-power  congress.   108 «. 

Kennedy.  Samuel  Macaw,  '913. 


Labor :  ,    . 

Boston   Edison   reduces   rates   and  mcreaaes 

wages.  36.  „, 

Chicago  electrical  men  expect  wage  settle- 
ment. 255.  ^     .      ._.  , 

Democratic  platform  discusses  labor  s  ngnts 

and  duties    93. 

Doherty     would     stimulate    production     By 

throwing  out  trouble  makers.   108J. 

Economic  forces,  not  superior  to  (com- 
ment), 1101. 

Education  of,  a  good  investment  (comment), 

221 

Family  spirit  of  employees  a  valuable  asset 

to   an  organization,   1125. 

Government  electrical   workers,  basic  rates 

for.    1276.  ^     „^„ 

Oregon   industrial  court   proposed,   848, 

Lamps,  electric;  . 

Arc   enclosed  carbon,  versus  novalux  mazda 

units.     By  H.  E.  Butler   (D).  394. 

Arc     photographic,      J.    H.    Wagenhorst    ft 

Co:.  'SIS. 

Arc.  with  rotating  arc.    By  Garbanm    (Dl. 

Cadmium — vapor  lamp,  new.     By  Frederick 

Bates   (D).  31. 
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Lamps,  gas-filled: 

Mercury -vapor,    Cooper    Hewitt.      By    L.    J. 

BuHoIph     (D(    I.    9y6. 
Mercury-vapor    lamps    for    alternating    cur- 
rent.  1065. 
Lamps,  incandescent : 

Cobor— toned    <  comment ) .    1006. 

Double-base,  safety  features  of.     By  Edwin 

D.   Tillson,   75. 

Machine      for      winding      lamp      filaments. 

Charles  Eisler.    1049. 

Mazda,  changes  in.     Edison  Lamp  Works  of 

G.  E.  Co..  'IVZ. 

Miniature.    Edison,   standard  versus  special. 

By  L.   C.   Porter    (D(.   344. 

Projection,   for    (comment)    159. 

Testing   of    Government    supplies.    877. 

Theory    and    characteristics    of.      By    Henry 

Schroeder   (D>,  •583. 

White  "Mazda."  distinctive  features  of  (D). 

1031. 
Legal    decisions    (Court   decisions)  : 

Appellate    court    must    exercise  independent 

judfrment  in  proceedings  charging  con- 
fiscation.  1186. 

Assumption  of  risk  by  hneman  question  for 

jury.  897. 

Barrier    between    substation    bus    wires    and 

transformer,  electric  company  not  neg- 
ligent   in    failing   to   provide.    945. 

Burden  of  proof.  594. 

Burglar- alarm    company,    electric,    a    public 

utility,    97. 
^—Circumstantial  evidence  of  contributory  neg- 
ligence not  necessarily  conclusive.  304. 

City  slopped  from  denying  that  rights  were 

conferred    on    company.    594. 

City    operating    electric    Ught    plant    not    a 

"private   corporation,"    1136. 

Cities    in    Florida,    power   of.   496. 

Commission    cannot    fix    rales    in    territory 

exempted    from    its    jurisdiction,    1136. 

Commisaion   law.   Missouri.    897. 

^ommi^^on    orders,    conclusiveness   of.    546. 

<7cfinnw.*r iw>n ,    pdw^T-i   of   Coorado.   449. 

Commission's  illegal  af^-tion  ov  mil         '"  ' 

——Commission's    power     to     change    franchise 

rates    not    unconstitutional,    1090, 
Compensation    claimant,    cessation    of    disa- 
bility   of.    open    to    inquiry    after    final 
judgrment.    657. 

Confiscation  needs  convincing  proof.  449. 

Contracts  and  powers  of   the   State,    045. 

CoDtrarts  not  voided  by  change  in  form  of 

city  government.  401. 
Contributory  negligence  despite  warning  pre- 
vents  recover>-    of    damages.    145. 

Contributory   negligence   in   Vermont.    1234. 

Contributory  negligence  not  a   factor  where 

lineman  climbs  rotten  pole  in  course  of 
duly.   704. 

Corporations   have   no    liability   for   injuries 

incurred    while    they    were    in    federal 
control.   208. 

Court     order     for     definite     complaint     not 

appeatablp,   1130. 

Courts     will    not    interfere    with    corporate 

management  in  absence  of  fraud.    754. 

Cupples  Station  case.  657 

Customer      responsible      for      existence      of 

"jumper"    on    his    service.      By    O.    B 
Reemelin.  1216. 
Damae^e  case,   where  facts  in.  are  undisput- 
ed,   degree    of   care   shown   is  question 
of  law.   353. 

Damage  suit,  specific  complaint.   1234. 

Damages,  recovery  of,  denied  where  com- 
pany's negligence  was  not  proximate 
cause  of   injury.   353. 

Dams,  safety  factor  in  construction  of.  145. 

Dams  that  do  not  interfere  with  navigation 

are  not  nuisances  per  se.  1090. 

Death   from   120   volts  held  not  to  warrant 

damagCH — Negligence    must    be    proxi- 
mate to  be  actionable.  594. 

Death       from       uninsulated      wire      passing 

through  tree,  company  liable  for.  496. 
Declaration   of  death  of  child  from  uninsu- 
lated   wires    furnishes    legal    cause    of 
action.    257. 

Defective   insulation    as    a   proximate    cause 

of   injury.    1042. 
Delegated    authority    and    commission    regu- 
lation    1090. 
Demand    charge,    unusual    court    action    ap- 
pears to  question.  1184. 
Directed  verdict  where  defense  charged  con- 
tributory ncgligenee.  1186. 

Duty    of    power    company    to    servants    of 

telephone   company    using    same   street. 
993. 

Electric   company   responsible    for   line   over 

which    it    transmits    energy,    regardless 
of    ownership,   .")46. 

Electrical  jurisprudence,  a  fine  point  in.     By 

Frank   W.   Chase.  680. 

Eminent   domain   anri    electric  utilities.   257. 

-^-^Employer    held    responsible    for    death    sup- 
posedly  caused   by    1 10   volts,    849. 

Erroneous    Instruction    on    reasonable    case 

upsets  venli't,    11 80. 

Financing    by    state     of     line    construction. 

contract  for,   upheld,   .i44. 

Flooding   land,    dam-ij-'c   from.    97. 

FranehlHC.   purehasers  of   vuid.   may  dlscon- 

tinuo  operation,    1042- 
• Franchise   rights,   consent   of   municipal   au- 
thorities and  right  to  irijunctfon,  41. 

Fraudulent  transfer.   754. 

Iliithway    crossing    railroad    track,    electric 

companies  may  use.   1186. 

Uouse  moving  and  poles  in  gtrct    as  nuU- 

anccH.  840. 
Injury  munt  be  '^bown  In  order  to  bring  ro- 
vcrsfil  of  Jii'lgmcni    057. 
'     Injunr    to    uninvited    vl-ltor.    owners    not 
Jiablo  lor,   208. 


Legal   decisions    (Continued)  : 

Jurisdiction   of  court   of   equity  m   case  ap- 
pealed  from   commission.   208. 
Jurisdiction    of    court,    public    service    com- 
missions law  does  not  oust.  1282. 

Jury    entitled    to    know    that    witnesses    m 

damage    suit   represent    insurance   com-      - 
pany.   897.  •  „ 
Law.     fourteen-year-old.    becomes    confisca- 
tory.   1234.                     .      .    ,  *_ 

Missoiiri   commission   enjomed   from  enfOTc- 

ing  rate  based   on   original  cost.    103fa. 

Modification  of  contract  in  accordance  with 

approved  provisions,  Massachusetts 
department  without  power  to  prevent. 
145. 

Municipal  plants  in  Arkansas,  establishment 

of.    546.  ,     ,^^ 

Municipalities  in  Ohio,   powers   of.   496. 

Negligence  and  defective  insulation.   80J. 

Negligence  in  furnishing  safe  place  to  work 

a  question  of  fact.  208. 

Negligence    of    electric    company    must    be 

proximate    cause    of    death    to    justify 
verdict  for  damages.   208. 
■Negligence  under  California  workmen  s  com- 
pensation act.  594. 

Negligence,    what   constitutes.    594. 

Niagara,  right  to  construct  tunnel  at.  sus- 
tained,  704. 

Operation    at    a    loss    cannot    be    compelled. 

when   utility  abandons  property.    1136- 

Overflow,    eighteen    years'    silence    does    not 

outlaw  suit  for  damages  from.  145. 

Operation  may  be  discontinued  where  utility 

can  only  be  run  at  a  loss.  1186. 

Power  Co.   wins  right  etc.: 

Correction.  'Bulk  energy  supply  m 
competitive  territory  not  allowed." 
1184. 

Power  to  fix  charge  retained  by  state,   7o4. 

Powers  of  trial  judge  in  jury  case  involv- 
ing alleged  injury  from  erection  of 
dam,    353. 

"Proximate  cause."   definition  of.   993. 

Public  service  commissions  and  the  Four- 
teenth Amraendmenl.   257. 

^Public    Service    Commission,    functions    of. 

208. 

Public    utility    procedure    not    changed    by 

creation  of  Kansas  court  of  indus- 
trial relations.  449. 

Railroad    commission,    powers    of    Michigan, 

401. 
Rate    base,     principles     applying    to     deter- 
mination of  present-day.   1234. 

Rate-fixing      powers.       commission's — equal 

prote<L'tion — franchises  not  property.  41. 
Rate-fixing    powers    of    commission,     emer- 
gency. 754, 

Rate  fixing,   value  of  franchise  in,   1234. 

Rate  increases  not  retroactive,  657. 

Rate   procedure  in    N.   Y.    State,    1042. 

Rate,  schedule,  collectible  even  if  commis- 
sion investigation  is  proceeding,  657. 

Rates,   action  by  commission   a  prerequisite 

in   raising  contract,   41. 

Rates,   legislative  power  of   municipality  to 

fix  utility,    cannot  be  abridged,   657. 
Rates,    moral    debt    by    company    where    ex- 
cessive, have  been  paid.   594. 

Rates,  power  of  utility  to  increase,  without 

sanction   of  commission.  97. 

Rates  prescribed  by  ordinance  unreasonable. 

burden   on    utility   to   show.    657. 
Rates,  unjust,   cannot  be  approved  by  com- 
mission, 594. 

Rates,     utility     cannot     increase     franchise. 

without  action  by  commission,  945. 

Rehearing    from    commission    need    not    be 

asked  before   court   action,   594. 

Responsibility    for    damages   caused    by    fire 

set  by  employees.  304. 

Seattle's  new  plant,  judge  refuses  to  hinder. 

304. 

Scope  of  review  of  facts.  803. 

Service,    public    utilities   may   be   forced    by 

■  mandamus  to  continue.  1282. 

State  and  municipal  function.  704. 

Station    commission,    powers    of.    to   modify 

city  franchise.  255. 

Streets,   privilege  of  using.   496. 

Transformers,     no    obligation    on    company 

to   guard.    1234. 

Tree-trimming    rights.    208. 

Water,    manner   of    tlowing,    over    another's 

land     cannot     bo     materially     changed 
without  consent,   657. 

Water   rights   at   Dolgeville.   N.  Y.,   title  to, 

97. 

Wire,    broken    or    fallen    charged,    in    street 

presumptive     evidence     of     negligence. 
093. 

Wire    over   unopened   highway,    liability   for 

injury   from,    208. 

Wire    strung    through    tree,    company    liable 

for  injury  to  child  from.  208. 
Lighting,  electric.    (See  also  Lighting,   industrial 
and  Lighting,  street.) 

Alternating-current.   By  V    G.  Goodwin  (D). 

•198. 
Brik'hlncsH    and    allied   considerations    (com- 
ment).  1103. 

Calculation   of   illumination,   graphical.      By 

K.   S.   Weaver.    -880. 

Christmas    tree    lamp.     Westinghouse   Lamp 

Co..    1001. 

Christmas  tree  outfit.     General  Electric  Co.. 

•315, 
Coefficients   of   utilization.      By   Ward    Har- 
rison and  Eiirl  A.   Anderson    (D).    135. 

Color   of    walls   and   celHngs,    effect   of.    on 

resultant      illumination.        By      A.      L 
Powell    (D).  135, 

Dayllchi.    artificial,    for   merchandising    and 

industry.     By  Q.  H.  Stickney  (D).  348. 
Data  file.  143. 
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Lighting,    electric     (Continued)  : 
Defective  lighting  said   to  cause  annual  ac- 
cident  loss   of   $300,000,000.    894. 

Direct   and   indirect    illumination,   designing. 

By    M.    M.    Samuels    and    C.    O.    von 
Danenberg.  "721.  comment.  718. 
Dyes,   machine  to  test  permanence  of.     At- 
las  Electric   Devices   Co..    1001.  ^ 

Feeders,    relation    of,    to    watts    per    square 

foot.     By   Victor   Tousley,    686. 

Glare,  cut,  and  save  energy   (comment).  413 

Illumination   and  safety  to  be  discussed   at 

joint   meeting,   798. 
— ■ — Illumination,    monograph    on.      By    George 
A.    Hoadley    (D).    1224. 

Indirect,    equipment,    maintenance    of.      By 

J.   L.   Stair    (D).    646. 

Intensity    of    illumination    on    functions    of 

importance  to  the  working  eye.  By 
C.  E.  Ferree  and  Gertrude  Rand  (D), 
936,  comment.  910. 
Motor-car  headlights  and  rear  lights  in  re- 
lation to  traffic  requirements.  By  J. 
W.  T.  Walsh  (D).  438. 
N.  E.  L.  A.  to  conduct  lighting  demonstra- 
tions through  new  department.   643. 

Railroad  signals,   of.      By  L    C.  Porter  and 

F.    S.    Stallknecht    (D).    439. 

Reflection   factors,   measurement   of  diffuse. 

and  a  new  reflectometer.  By  A.  H. 
Taylor    (D),   984. 

Ryan.    W.    D'A.,    talks    on    achievments    in. 

1036. 

Office  buildings  and  drafting  rooms,  lighting 

of.      By  A.  L.  Powell    (D).   391. 

One  hundred  and  ten  volts  versus  230-voU 

circuits  from  the  standpoint  of  hght- 
Ing  service.  By  F.  J.  Gray  and  E.  B. 
Fox    (D).   438. 

School,  should  give  6  to  12  ft.  candles.  18. 

Schools,  lighting  of.     By  A.  L.  Powell   (Dl 

438. 

Shadow   shield.     Western  Electric  Co..   47. 

Show    windows    and    show    cases,    lighting. 

By  A.  L.  Powell    (D).   536. 

Sign   lighting,    development   of   electric.      Bv 

E.  A.  Mills   (D).  744. 

Spotlight.     Chicago  Cinema  Equipment  Co.. 

857. 

Theater   aisles,   light  for.    Chicago  Electric 

Light  Co.,   857. 

Theater,  lighting  the  world's  largest,    •776. 

comment.  766. 

Travehng    lights    for   display   on    Christmas 

trees.      Edward  A.  Dieterich.    •664. 

Walls  and   floors — their  effects  on  lighting. 

By  Van  Rensselaer  Lansingh   (D).  85. 

Window,   color  screen  for.     National   X-Rav 

Reflector  Co..   503. 
Lighting,   industrial: 

Accidents   and.     By  J.  M.  Woltz.   1216. 

Demonstrating     effective,     •865.     comment. 

862. 

Exhibit  to  open  in  San  Francisco.   895. 

Holder,   flexible  light.     Sterling  Co..   1001. 

Lamp     hanger,      incandescent.        Thompson 

Electric  Co..   857. 

Machine    tools,     illumination     for        By    G 

Wagschal.    *925. 

Maintenance  of  lighting  system.      By  A.  L, 

Powell     (D).    394. 

Mass    production,    as    an    element    in        By 

Leon  Gaster  (D).  31 

Oregon,    modern,    for.      By   F.    H.    Murphy 

*820.  comment.  815. 

Output,    necessity    for    standards   in    the   re^ 

lation    between    illumination    and.      B.v 
Ward  Harrison    (D),   646. 

Piers     and     warehouses,     hehting.       By    A. 

L.   Powell   and   R.   E.   Harrington    (D)! 
344. 

Practical  demonstration  for  jobbers  at  Nela 

Park.  654. 

Printing-plant,    effective.       By    A.    D     Bell 

•1153.   comment.    1151. 

Production  and  illumination.     By  R.  E    Har- 

ington    (D).    1224. 

Productive  illumination  intensities    the  real 

meaning  of.     By  Davis  H.  Tuck    •684 
comment.  670. 

Reflector  for.  R.  L.  M.  standard.     By  Ward 

Harrison    (D) .    744. 
' Textile  mills,  hghting  of.     By  A.  L.  Powell 

Wisconsin    lighting   code   now   in    effect    for 

old   installations.   91. 

Lighting,  street: 

"Electrical  World"  tables  for  1930  is- 
sued,  1231. 

Ornamental,    tendencies    in.       By    L     A     S 

Wood.    •334.  -    ■^.    o. 

Park  system,  maintenance  of  equipment  on 

Lincoln.     By  C.  H.  Shepherd   (D).  5K3. 

St.  Louis,  cost  nearly  doubled.  644. 

St.  Louis,  electric  lighting  replaces  gasoline 

park  lamps  in,  444. 

Units,  developments  in.     By  A.  D.  Cameron 

and  C.  A.  B.  Halvorson    (D),  135 

Lightning: 

Arrester,  self-contained  low  voltage.  West- 
inghouse  Electric   8s   Mfg.    Co..    •664 

Arresters.      By  C.   E.   Bennett    (D),   1325. 

Arresters,    oxide  film,    life    and    permanence 

tests  of.     By  N.  A.  Lougee   (D).   1372. 

Protection  discussed  by  A.  I.   E.   E,.    lOlo 

Protection  of  4,000-voll  lines.  •973,  com- 
ment, 059. 

Protection,   theory  and  practice.     By  P.  A. 

Brackett    (D).    1127. 

Lino  construction,  closer  BUpcrviston  of  (com- 
ment),   1006. 

Ltibricating  oils  and  greases,  writing  specifica- 
liona  for.  By  A.  A.  Potter  and  A.  J. 
Mack.  281. 
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McGraw.  James  H..  •!. 
Mai-lnncry.   electrical: 

Direct  current,  ilcBigTl  of  conimutaliut:  poles 

in.     By  Oelschlater   ID).  OW. 

Direct-current,     periodic    fielf-excitation    in. 

By  Leycrcr    (D).   744. 

GrounilinB    of.     iind    installations.       By    J. 

Damien    ID  I.   85. 

:— Predeterminatlcin  ol  the  general  dimensions 

ol.     By  II.  de  Pistoyo   ID).  83. 
Magnet:  .     ,        ,   . 

Contiol,      hold  down.      lor     vertical      plate 

shears.   'lO?!. 

Permanent,   in   theory  and  practice.     By  S 

Evershed    ID).  345. 

Steels,   methiid  of  testing.     Jy  F.  R.  Hou.s 

den    ID).  887. 

Windings,    concentrated    versus    dlstnouted 

Icomment),   1000. 
Magnetic; 

Circuit   of   a    magneto,   energy   in   the.     By 

N.  W.  McLachlan    (D).   584. 

Compasses,   testing  of.      By   R.   L.   Sanford 

ID).    487. 

Effect,    a   new    galvano.      By   La   Rosa   and 

Sellerio   (D).  537. 

Field   close  to   an    iron  surface.      By  Lenrs 

ID).  1273. 

Forces   in  disconnecting  switches.    •1263. 

Properties  of  inhomogcncoxis  material.     By 

Gumlich    ID).   'II"!). 

Properties    of    iron    alloys     (D).    Ml.     IDi 

097. 

Separator.     Butte  Electric  &  Mfg.  Co.,  !).'.•; 

Maintenance  problems  and  eolutions.  By  E.  A. 
Quinn  and  R.  C.  Denny.  •1211.  com- 
ment. 1100. 
Maintenance:  service  work  for  1019  below  pre- 
war cost  By  D,  W.  Roper.  •373. 
comment  "'tl. 
Manufacture-  of  .-iijpiiratus,  American  (comment). 

11)0. 
Manufacturers.   opi)ortunity    for  electrical    (com- 
ment).  8(W. 
Measurements : 

—Alternating-current,  bridge  methods  for.      By 

D.  I.  Cone   (D).  303. 

Casting  temperatiires  in  the  brass  foundry. 

measurement  ol.  By  John  Arnott  (Dj. 
9:!7. 

Commercial  elcctrii-.  accuracy  of.     By  H.  B. 

Brooks    (Dl.    lOil 

Dielectric  losses  in  high-tension   apparatus, 

measuring.     By  A.  Siniiin   (Ui,  til.' 

Diffuse    retlection    factor,    of.    and    a    new 

re  Hectometer.      By    A.   11.  Taylor    (D). 
!I84, 
Direct   currents,    measuring  large,   at   a   dis- 
tance.     By   H.   King    iD),  80. 

Dynamometrical      comparator.         By       Ed.y 

Velander    ID).   :;!ir>. 
High-tension  i-urrents,    wave  form   of  inter- 
mittent   aiul    pulsating    ID).    1333. 
Hysteresis  values,   ol.    Irom   high  magnetiz- 
ing foicvs.     By  VV.  L.  Cheney   (D).  109. 
(D).    4:i0, 

Magnetic   flux  distribution,   direct  recording 

method  of  measuring.  By  F.  S.  Del- 
IcnbauKh,   Jr,    iDI.   305, 

Maximum  demand,  of.  and  determination  of 

load  factor.     By  Perry  A.  Borden    iD). 
985. 
Radio    frequency,    note    on.      By   Carl    Eng- 
land   (D).    584. 

Radio   transmission,  of  the  electromagnetic 

field  of  waves  received  during  trans- 
oceanic. By  Gianearlo  Vallaurl  (D). 
584. 

Rates,    establishing    simple    basis    for.      By 

Ray  H.  Wolford.    •.t83.  comment.  415. 

Reflection     factors,    actual    measurment    of 

Icomment).    803. 

Reflection   factors,  measurement  of.     By  C, 

H,  Sharp  and  W,  F.  Little   ID).  030. 

Reifectometer.     new    portable.       By     A.     H, 

Taylor.  •467.  comment.  463. 
Spectropyrheliometer.  new.  and  measure- 
ments of  the  component  radiations 
from  the  sun  and  Iiom  a  quartz  mer- 
cury-vapor lamp.  By  W.  W.  Co- 
bleiitz  and  H.  Kahler  ID).  33. 

Thermocouples    of    iron    and    nickel    alloys. 

use  at  high  temiicralures.  By  Hoff- 
mann and  SchuUze    (D),  841. 

Water,   photographing   stream   Uneii   in   How- 

ing.      By  Camichel    (D).    1225. 
Mechanical  Engineers.  American  Society  ol.  (See 
American  Society  of  Mechanical  Engi- 
neers.) 
Meetings  in  September,  electrical.  443. 
Meltzer.  Dr.  S    J.,  of  eleclric-shock-resuscltation 

lame!  died  November  7.  p.  991. 
Merchandise,  new   outlet    tor  electrical,   through 

chain   stores,   395. 
Merchandising  ele^-trical  goods  properly,  a  com- 
plete plan   for,   '534. 
Metals,    greatly    increased    use    of    electricity    in 

production  of  various    (D),  841. 
Meters : 

."Vutomobile  test  set.     F.  B.  Electric  &  Mlg. 

Co..    13S0. 

Light,    new    form    of    portable.      By    Davis 

Tuck    (D).  984. 

Reading    device.      Economy    Appliance   Co.. 

•1389. 

Records     can     be     simplified.       By     Edward 

Howell  and  Charles  L.  Rose.  •1336. 
comment    1246. 

Reflectometer.   a  new.   and   measurement   of 

diffuse  reflection  factors.  By  A.  H. 
Taylor    ID).  084. 

Steam-plant   metering   practice.     By   Robert 

E.  Dillon.  •030.  comment.  718. 
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Meters    (Continued): 

Steam  plant,  selection  of      By  J    V, .  Andrce. 

•1014.   comment,   1006. 

Voltmeter,  dlnet-reading.      By   Abraham    E, 

Bloch  and  L.  Bloch    iDl.  3  10, 

Volt   reader   for   testing  batteries.      Service 

Stations  Supply  Co.,    •713,  correction, 
111(11. 

Wattless  energy,  metering  ol.     By  R.  Kopp 

ID).  1137.  ,  .       ^ 

Watt   meter,   thermal  storage  demand.      By 

Paul  M.  Lincoln    (D),  80. 
Mexico : 

Federal  ownership  program  causes  surpriso. 

703. 

Sonora   River,   plans   for   100.000-hp.    plant 

on.  1233. 
Middle   west    section,    power   service    for   a.      By 
Capt.  Lyio  A.  Whitsit.  •OOB.  comment. 
05«. 
Mill,  largest  rolling,  in  world    (D),  439. 
Mines  and  mining:  ,      ■  .     ■     i 

Bureau   of    Mines   may   study    physiological 

effect   of   electricity.    80(1, 

Coal,    power   rciiuirements   for.      By    Robert 

Anthony.   ^14.  comment.  3. 

Electric    power     for    miniug.       By    F.     S. 

Vielo    ID).   438. 

Locomotive  headlight  with  spring-suspended 

case.      Westinghouse    Electric    &    Mfg. 
Co..  •001. 
Locomotives,   methods  that   will  make  elec- 
trical parts  run  ellleiently   (D),  439. 

Signal  systems,  designing.     By  R.  H.  Bacon. 

•373.   comment.   307. 
.Missouri    River    Electrical    Distributors'    conven- 
tion. 847,  , 
Mixer,    aerating,    for    kitchen    use.      Air-O-Mix 

Corp..    1000. 
Montana's  first  electrical   show.   •1088. 
Motor    cars,    lighting    and    starting    ol.    by    elec- 
tricity   IDI.  793. 
Motor  repairs:  ,  . 

A  -C      machines,     inserting     magnetic     slot 

bridges  to   improve  operation   ol.      By 
James  Dixon.   579. 

Armature  bands,  calculating  stresses  in.  By 

H.  E.  Weightman.   193. 
Armature   repairs   in    large    steel    mill,    eon- 
test  which  reduced.     By  D,  W.  Blakes- 
lec,   531, 

Brush    holder,    oil    on    causes    commutation 

trouble.     By  C.  A.  Johnson,  •OOS, 

Coils      insulating    ends    of,     with    cambric. 

s.ives  time.     By  C.  A.  Johnson.  •80. 

Coils     machine    for   winding    armature.      By 

L    E,  Wood.   '387. 
Coils     stand    tor    holding    reel    while    wind- 
ing.     By    L.    K.    Wood.    •301. 

Commutator,     turning     a.     in     place.       By 

James  Dixon.    •130. 

Commutators    on    new    machines,    care    and 

operation   of.      By  James   Dixon.   1208. 

Commutators,    smoothing,    by    sanding    and 

stoning.     By  Donald  S.  Merton.  1231, 

Cost  records  of  motor  repair  shop  used  to 

classify     expenses.       By    J,     B.     Tufts. 
•117.'-..  ,,        ,,     , 

Crossing  of  wires  in  armature  coils,  ehmin- 

•ating  troublesome.     By  C.  A.  Johnson, 
•4R3. 
Data   sheet    for    armature   windings  and  re- 
pair information.   ^787. 

Induction    motors,    connecting    three-phase. 

By  .\,  C,  Roe,  ^171.  (with  supplement  I 

Interpole  machines,   careful    adjustment  ad 

visabic  with.     By  James  Dixon.  980, 

Interpole     motor,      wrong     brush      position 

changes    speed    of.      By    James    Dixon. 
•003. 

.Iiiicrpole  winding,   removal  of  shunt   from, 

improved  operation.     By  James  Dixon, 
8f3, 

Maintenance    costs    per    motor    average    611 

cents  a  month.     By  H,  L,  Burns,  1077, 

Oil    rings,    beveling    of.    prevents    sluggish 

action.     By  I'hilip  G.  Bernholz,   '1037 

Phase  rotation,   rewound  motor  for  testing, 

Bv  A.  C.  Roe,   740. 

Rack   for  small  wire  reels  which  maintains 

proper  tension.     By  A.  C.  Roe.  ^933. 

Reconnecting  220  volt  compound  motor  for 

•  110  volts.     By  C.  A.  Johnson,  ()I3, 
Record  keeping,  subdivision  of  motor  main- 
tenance items  assist.     By  J.   B.  Tufts. 
301. 

Rewinding  motor   with   odd  coil   groupings. 

By  C.   A.  Johnson.    •25. 

Rewinding  two-phase  motor  for  three-phase 

operation.     By  A.  C.  Roe.  883. 

Rewinding    330-volt     induction     motor     lor 

550  volts.     By  C,  A.  Johnson.  341. 

Rotor,    test    for  defective   SdUirrel-cage.     By 

Philip   C.    Bernholz,    788. 

Short   circuits   in   armature   coils,   device   to 

detect.     By  A.  Munoz.  1027. 

Slip  rings  to  shaft,  expanding  sleeve  method 

ol   fastening.    •SO. 

Slotting  tool  with  interchangeable  tool-steel 

blades      By  W,  A,   H.arris.    •1123. 

Switchboard  for  testing  motors,  convenient 

home-made.     By  M.  Haman.  ^1070, 

Synchronous    motor,    changing    a    generator 

to  a.     By  R,  H,  N,  Lock.ver.  •OSO. 

Synchronous  motor  troubles,  how  to  remedy 

some.     By  James  Dixon.   81. 
Two-phase  motor,  reconnecting  a.  for  three- 
phase   operation.      By   C.    A.   Johnson. 
633. 
Voltage,  halving  motor,  by  adding  commuta- 
tor bar.      By   C.    A.  Johnson.    '344. 

Wagon,  motor-repair  trouble.   ^433. 

Wedges,  device  holds  motor,    while  driving 

them   Into   place.     By  C.    A.   Johnson. 
•740. 

♦Indicates  Illustrated  articles 
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Motor  repairs    (Continued): 

. Windings      cost     of     reinsulating    induction 

motor.     By  J.  A.  Knots.  11.  nil. 
Work-order  records  for  motor  repair  shop. 

By  J.  B.  Tufts.   '1020. 

^^^Alternating-current,  small.    American  Radio 

&    Research    Corp..    'OoS.  ,     „   , 
Ball  bearing  type.     Cleveland  Electric  Motor 

Co      •l.'»3. 
Direct  cun-ent.    for    crane    and   hoist    work. 

By  F.  L.  Moon    (D).   1334. 
Dircet-curivnt.  variable  speed,  shunt-wound 

ID).    744. 
Fortv    degrce-fllty    degree    investigation    to 

"bo  sponsored  by  A.  I.  E.  E..  1 — 7. 
Forty-degrro    vs.     fllty-dcgrce    motors    lor 

steel    mill,    users    and    producers    dis- 

Forty  dig.  :'"'[  .'.■)-deg..  advantages  of.     By 

L    H.    Uittenhouso.    136. 

Fractional-horsepower. 

AC  Electrical  Mfg.  Co..   1001. 
HO   Mfg.  Co.,    •1007. 

Induction:  „    ,       .,  j    u 

Core   losses.      By   P.   L.    Alger    and    R 

Eksergian   (D).  036. 
Improving      power      factor     conditions 
with       By   R.   G.   Warner   and   A. 
E      knowlton.     •1031.     comment. 
Kioo,  „      »     n 

Two-phase,  reconnecting.  By  A.  o. 
Roc.  •083,  comment  870  (with 
supplementary  chart ) , 

Industry,    application   of  power   to  modern, 

•165,  comment,   158, 

Inspection     and      maintenance,     systematic. 

•170     .■omment.    158. 

Loading   of   electric,    continuous,    o«'.i«'""a' 

and  intermittent.     By  Blanc  (D)    1080 

Portable  pnw.  r  staml,     Deico  Light  Co,,  6o.t 

Rating  of.    for  intermittent  work.      By  Ad- 

Icr  and  S.hiebler    IDI.   583. 

Standardization,    features  requiring.      By  C. 

W.   Starker.    •OlO. 

-Starters ■ 

Induction-motor  starting  switch.  Union 

Electric  Mfg.  Co..    104. 
Time-limit   automatic.     Cutler-Hammer 
Mfg    Co..  ^701.  „     „    „    ,. 
Steil  mill,  keeping,  in  service.     By  O,  Need- 
ham,  ^337.  comment.  "323. 
Three-phase,    graphical   method    for   analyz- 
ing the  performance  of  cascade-connect- 
ed     Bv  J.  Kozisek    (D).  646. 

Traction     dimensions   of   single   phase.      By 

F.  Unger  (D).  31.  . 
Utility    on  tripod  base.     Westinghouse  Elec- 
tric &  Mlg.  Co..  ^1144. 
Municipal  ownership: 

Costly    experience    resulting    from    political 

interference.   •370.  .,    ,,ni 

Fiasco  of  government  and  (commenti.  lioi 

Manufacturers  urge  city  to  replace  munici- 
pal  with   purchased  energy.  Sol. 
Muni.'ipal    point    of    view,    a    queer    (com- 
ment). 413,  T,..,., 

National  .-Vssociation  of  Railway  and  utility 

Commissioners   criticize    public   owner- 
ship and  operation.  1038. 
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National    Association    ol    Electrical    Contractors 
and   Dealers: 

Convention,  business  and  pleasure  to  blend 

at   205. 
Convention,    industrial    business    and    mer- 
chandising to  l>e  discussed.   6o5. 
Convention:    merchandising  electrical  appli- 
ances has  attention,  752. 
-Convention  (comment),  765. 

Labor  committee,  vote  to  continue.   .90. 

National  Association  of  Electrical  Inspectors: 

Discuss  grounding  ol  secondaries.  846. 

Experts  to  address.  350.     _ 

Underwriters  will  talk  to.   .48. 

National    Association    ol    Manufacturers,    pohtl- 

cal  program   (comment).  63. 
National  Association  of  Railway  and  Utility  Com- 
missioners: .  ^ 

Oppose  government  ownership,  favor  higner 

rates.  1039. 

To   discuss   public  relations.   844. 

National  Electrical  Code :  comment — Unnecessary 

tax  on  industry.   861. 
National    Electrical    Credit    Association,    annual 
convention:      discuss      cost-accounting 
system.  96. 
National  Electric  Light  Association; 
Accounting    course,    reduces    price    of    ad- 
vanced. .•J02. 
Coal    car    priority   order,    requests    continu- 
ance ol.    347. 

Comments.    1.  .  ^ 

Executive    committee     meotinc.     manulac- 

turers  attend,  lor  first  lime.  489. 

Executive  committee  meeting  Sept.  1.   3iO, 

Geographic   divisional    committee   meetings, 

itinerant    (comment)     1149 

Good-will    advertising,    approval    given    to 

direct.    1277.  ,      ,     , 

Goodwin    advertising    program    developing 

rapidlv.    892.  ..    ,     .  .     „  v. 

Goodwill  appeal  to  hoW.-rs  ol  electric  light 

and    power    securities,    ^943, 

Goodwill    campaign    ..-•.mment),    669. 

■ Great  Lakes  section  organized.   490. 

Hydraulic    power    committe     formally     or- 
ganized. 702. 

Iowa  sc'tinn.  annual  convention.   •38. 

Iowa  section,  committee  of.  urges  Increasea 

electric  rates.    940, 
"Kilo  Watt"  pubhcity  going  strong.  650. 
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National  Electric  Light  Association  (Continued)  : 

Lamp-voltage        standardization.       baclung, 

1279. 
Lighting    demonstrations    through    new    de- 
partment,   to   conduct.   543. 
Manufacturers"    co-operative    good    will    ad- 
vertising plans  shaping  up,  989. 
Michigan    section    arranges    diversified    con- 
vention program.   255. 

Michigan  section  discusses  utility  problems 

and  rural   servnce.   442. 

Michigan  section,  convention.  493. 

Nebraska    section     prepares    comprehensive 

program.    398:    convention.    •591. 
New    England   geographic   division   conven- 
tion.  ti52. 

New    England   section  : 

Convention.  J589. 

Good-fellowship  dinner  notable  success. 

1277 
Prizes,    to   award.    ILI."). 
Program,   completes.   .^.'lO. 

Northwest     division     indorses     co-operative 

plan.   539. 

Public  polic.v   committee.    S.   Z.   Mitchell   to 

head.   201. 
Public    relations    section    postpones    organi- 
zation.   139. 

Public   relations   section,    to   organize.    .35*1 

Pubhcity.    to   educate   public  through.    542. 

Rocky  Motlntain  division  completes  organi- 
zation. 650. 

Rocky     Mountain     section     to     meet     with 

Colorado  Association,  .398. 

Safety    Code    rules    to    which    exception    is 

taken  by:  446. 

Southeastern    section : 

Convention,   annual    845.    1037 
Officers  for.  new.   1088. 
Presidents.      incoming      and      retiring. 
•11.34, 
Standards,  non-recognition  of.  results  in  con- 
fusion.    By  L.  C,  Peterman,  929, 

Technical   section  meetings.   253. 

National    Electrical    Safety    Code: 

Comment — Unnecessary     ta.x     on     industry. 

861 . 
Joint-pole   use  versus   overbuilding   or   con- 
flicts, 347, 

Revised  edition  expected  late  in  summer.  94 

Revision    of    Bureau    of    St.indards    safety 

code    (comment).  366. 

Rules  to  which  exception  is  taken  by  N    E 

L.   A.,   446. 
National    Research    Council    takes    up   insulation 

problem.  942. 
National    Safety    Counral.    many    public    utility 

hazards  to  be  considered  by    592 
Networks,    graphical    determirjation    of    voltage 
distribution  in.     By  Thomalen   (D)    984 
New     England    electrical     interests    propose     25 

per  cent  growth  in   1921.  1295 
New    England   power   situation,    survey  of.      By 
Major  Carroll  H.  Shaw.  525.  comment. 
.510.  correction.  737. 
New  York  Electrical  Show: 

Industrial    uses    to    l>e  emphasized   at     655 

Largest   ever   held   there.    749 

Niagara   Falls  Power   Co..   extension    to   station 
No.   3.    ^561.    •678.    ^779.    •825,    ^875. 

Nickel-iron   alloys,   some   physical   properties  of 

By  L.  R.  Ingrsoll   (D).  745. 
Northwest  Electric  Light  &  Power  Association 

Convention.   Spokane.  398.  590 
Northwest  Electric  Servi.-e  League  indorsed    HN9 

begins      activities.      1131:      launching. 

1183:  propo.sed  policy  of.   1223. 
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Oersted    centenary,    the       By    Godfrey    A     P     V 

Baumgarten.  287. 
Ohio  Electric  Light  Association: 

Convention    program.    93. 

Ohio  and  alTiliation   (comment).  157 

Public  cooperation   and  need  of  fair  taxa- 

tion    discussed   by.    139. 

Burning  as  an  Industrial  proposition      By  F 

Schoumanno    ID).    J35. 

Fuel,   as  central  station.     A  much  mooted 

question    (comment).  462. 

Fuel,  considiralions  in  the  burning  of    •326 

comment.   318. 

Fuel  oil    pumps,    operation    of.      By    C     H 

Dilany.    21. 

Fuel,  unusual  emcicneica  with.     By  Joseph 

Pope  and  Frank  G.  Philo.  ^730  com- 
ment.   710. 

Replacing,  by  coal  on  PaciAc  Coast,  con- 
sider. 300. 

Oil  circuit-breakers: 

Capacities,    increasing.      By       C.    J     riijd.i 

•67.  comment.  55. 

Rated  at  1.500,oiio  kva    702 

Selection  of.     Hy  W.  A.  Coates    (D),   391. 

Oscillograph,  porlnblr      iiy  J.  w.  Leg?  (D),  744 
Oscillographs,   improviments  in   cathode  rav    Bv 
Rogowaki   (D),  ^888 


PaciHc  Gas  &  Electric  Co,: 

Personnel,    new    prisidint    cli.iriges     399 

l'r«'»ident.  new,  350, 

Parks,    to   urge    laws   pr.vcnting   exploitation   of 

scenic    in, is  of  national,  S13 
Patent  offlcn  six   r  M.iilhs  lichlnil    3(i'; 
Pennsylvania     F,|.    iric     Association     Convention 

Sept,   8  1  i     .103.    590, 
Perry,  Professor  Jol,„.  p,  R.  S.  (comment),  463 
K>otoKr,,phs,  aendint    1 ,000  miles  by  wire    1(1.37 
Piano,    plaver,    power    plant.      H,    W.    Yeoifcr    & 

Co.,    •360. 


Plow,    new    electric.      By    Delamarre    (Di.    1273. 
Plowing,  electric.     By  Guideuey    ID).  295. 
Poles : 

Joint  construction,   considerations  in    (com- 
ment). 2. 

Steel,  design.     By  Fener   (D).  936, 

Wooden     transmission-line,     computing    the 

dimensions  of.     By  P.  Neumann    (Dl. 
810. 
Power: 

Development    in    the   Southern    States.      Bv 

Capt.  George  K.  Miltenberg.  Capt. 
Lyle  A.  Whitsit.  and  Capt.  Robert  W. 
Lamar.    •769.    comment.    767. 

Development     of     the     future      ( comment ) , 

1246. 

Electric   energy   has   best   of    steam    power. 

246. 

Interchange   of   industrial    and    centmi    ="' 

tion  energy.  By  Cornelius  G.  Weber. 
•173.  comment.  159. 

New    England    situation,    survey    of.      Bv 

Mayor  Carroll  H.  Shaw.  525.  comment. 
510. 

Restrictions    in    southern    California    to    be 

removed.  202. 

Situation  on   the  Pacific-Coast    (comment). 

910. 

Supply,  co-operation  in   (comment).  55. 

Power  factor: 

Post  of  low    (comment).  605. 

Measurement   of.    for   rate   purposes    (com- 
ment). 111. 
Power    plants:     (See    also    Central    stations    and 
Hydro-electric   development.) 

Design    (D).  840. 

Developments    in.    and    generating:    stations. 

By  Alfred  Still    (D).   696. 

Maintenance,     centralizing.       By    W.    C.    L. 

Eelin   ,nnd   F.   C.   Ralston,    •eoo.    com- 
ment.  671. 
Maintenance    costs,    analyzing.     •eiS.    com- 
ment 607.  correction.   670. 
Plant   efficiency   rewards   hard    work    (com- 
ment).  909. 

Seattle's    Cedar    Falls    power    house,    plans 

read,v  for  city  of.  543. 

Steam,   high  economy  in   small.      Bv   E.   H. 

Tenney.    ^616.   comment.    606. 

Transportable.     New  York  Engineering  Co.. 

•952. 
Power    service    for    a    middle    west    section.      By 
Capt.  Lyle  A.  Whitsit,  '969,  comment. 
958. 
Power    transmission     and    industrial     congestion 

(comment).    110. 
Precipitation  treater,  new  electrical.     By  Motoii 
Shibusawa    and    Yasuziro    Niwa     (D). 
887, 
Prices,  determining  cost   (comment),  222, 
Prime  movers,   regulating  hydro-electric.      By  C. 

F.  Mosher,   280,  comment,   271. 
Proceedings,    publication    of    verbatim,    wasetul 

By  H.  S.  Cooper,  75. 
Production,  preaching  the  gospel  of    (comment  I 

367. 
Public   relations: 

.\cts    that    hurt    utilities    are    of    greater 

danger  to  public,  .says  Insull.  939. 

Baltimore     company's     service     department 

aids,  132, 
Civic    enterprises,    light    belts    used    to    ad- 
vertise,   •SSS, 

Conndence   of   public  necessary    to   utilities 

says  Insull,   141_ 
Costs,  increased  operating,  affect  both  news- 
paper  and  utility.   82. 
Customer    ownership    of    sectirities     (com- 
ment).  1053. 

Cilstpmer   ownership   of  secui-ities.    By   Wil 

ham   H,   Hodge,    1018,    comment.    1007 

Education    and    square    dealing    emphasized 

(comment),   3, 

Electrical  industry,  for  better,  in  the,  ^389 

comment,   365, 

Extent    of    territory    served,    showing    the 

public.   ^582. 

Good-will  advertising,   more  than  $200,000 

already  placed  for  co-operative.  1227, 
Greensboro,  N,  C,  stands  by  its  local  elec- 
tric company,  255, 

liidianu,     effort    in.    to    secure    passage    of 

resolutions  favorable  to  ulilities,  930, 

Indianapolis  utility  steps  out  of  its  field  to 

serve  public,  1271, 

Investor,  relation  of.  to  public  utility  gojd 

will.   98*2.   comment.   057, 
^—  I  thank  you,"      By  S,  M,  Kennedy,    •123, 
comment   159, 

Louisville    public    to   hear   about   essentials 

of  light  and  power  business,  700. 

Manufacturers"    co  operative    good    will    ad 

vcrlising  plans  shaping  up,  989, 
Manufacturers  should  build  "customer-part- 
nership"   with    utilities,    443, 

Manufacturers    to    create    public    good    will 

for  utilities,  653, 

Merchandising  as  a  public  policy  a^iict.  13:! 

Need   titr  better,  seen  by  New  York  utility 

men,   798. 

N.   E,  L.  A.   good-will  advertising  program 

developing  rapidly.    892, 

N,  E,  L,  A,  good-will  campaign   (comment), 

069, 
Niagara    power   development,    historical    ad- 
vertisement of,    •OlS, 

Ohio,    Oklahoma    and    Missouri    now    have 

utility   information  bureaus,    892, 
Partnership,    taking    the    public    into    (com- 
ment),   100. 

Plant    closed    without    warning    because    of 

high   cost  of  co.al.    654,   comment   605. 
Public     unfalrncMs.     eniphaeizing,     undiplo- 
matic  Icommi'Mt).  765. 
Publicity  with  a  double  objective.  ^1177. 

•Indicates   illustrated   articles 


Public  Relations   iContinued)  : 

Rate  adjustments  automatic,  help  (com- 
ment).  1149. 

Rate  increases,  public  policy  in  (com- 
ment), 1197, 

Right   uiuierstanding   of   commission   rulings 

aids   public  confidence,   789. 

Sincere  but  misguided    (comment),  223, 

Texas    utility   conducts    successful    publicity 

campaign,    *134. 

Utilities  must  engage  in  a  good-will  cam- 
paign, why.      By  George  F.  Oxley,   '694. 

Public   service   corporations : 

A    business    where     honesty    prevails.       By 

Frank    W.   Chase.    1264, 

Brighter    outlook    for    public   utilities,    say^ 

National  City  Company,   90, 

Executives,  future  public,  utility  (comment  i 

717. 

Industrial  support  for  central  stations.      By 

John  Milton  McMillin,  677,  comment. 
669. 

Insull  sees  better  times  ahead  for,  795. 

North    Jersey    Power    Company,     formation 

postponed,    14.1. 

Public    ownership    and    operation    criticized 

by  commissioners.    1(328. 

Small   utility,   the    (comment).  813. 

Springfield.     Til.,     renews     negotiations     to 

purchase    utility    properties.    94. 

Utility,      strengthening     the.      By     Carl     D 

Jackson,    8.31,   comment   814. 

Pumps  and   pumping: 

City  iiumpiiig  plant,  data  on  electrically- 
driven.  1222. 

Oil  wells,   drilling,   pumping  and  pulling  of, 

done  very  economically  with  electricity, 
•172, 

Water    pumping    plants    found    satisfactory, 

electric.   790. 

Water  system.     Thompson  Mfg.  Co..  1241. 

Purification  of  air.  electric.  By  D'Arsonval. 
Bordas   and   Touplain    (D),    136. 


Radiation,     quantum     emission     phenomena     in. 

By  David  L.  Webster    (D),  584. 
Radio : 

Airplane    antenna,    energy    measurements   in 

the     radiation     field     of.       By     Balders 
and  Ease    (D).    888. 
Alexanderson   continuous-wave  system    (D). 

439. 

Alexanderson  system.     By  Elmer  E.  Bucher 

(D).    1225. 
Alternators,     radio-frequency.       By     Marius 

Latour     (D).    33. 

American     R.    &    T.    and    General     Electric 

to  exchange  wireless  patents.  441. 
Antenna,     method     for    measuring    the    re- 
served   current    in    a.      By    H.   de   Bel- 

lescize     (D).    136. 

.\ntenna  radiation.     By  A.  Press   (D).  1273. 

.\ntenna.    wave-length    relation    for    a    gen- 
eralized   Bessel's.      By    A,    Press     (D). 

1081. 
Beat     reception,     on.       By     Meissner     and 

Scheiffler    (D),    1081. 
British  empire,  linking  up  the.  by  wareless. 

124. 
Canadian   General   Electric   and  Marconi  in- 
terests,   merger   of.    703. 
Central     station     for    radio     power    supply. 

•1036. 
Compass,    the,    and    the   guiding   cable,      Bv 

S,    Kruse,    1170, 
Direction  changes  and  variations  of  audibil- 

itv.     By  Carl  Kinsley  and  Albert  Sobev 

(D).  487. 
Distance  of  7,500  miles  covered  by  80-kw- 

stations    (D),    109. 
Duplex,     between     the     United     States    and 

Germany    ID).    190, 
Electrostatically  coupled  circuits.     By  Louis 

Cohen    (D),    10.32. 
France,    powerful  station   put  in   service  in. 

44b, 
Frequency    measurments.       By    Carl     Eng- 

lund    (D),   585. 
Ground     wires,     use    of,     at     remote-control 

stalions.     By  A,  Hoyt  Taylor  (D),  199, 
Harmonics   in  machine   transmitters,    use   of 

electric    filters    for  elimination   of.      Bv 
*  K,   W.   Wagner    (D),    487, 
Inductance    coils,    radio-frequency.      By    M. 

K,    Zinn    (D),    3:), 
International     communication,     re-establish- 
ing comment).  863, 
Interrupter   for  spark   coils,    reversing,     Bv 

Falkcnthal    (D),    '33, 
Italian  navy,  Rome  radio  station.     By  Cynl 

F,     Elwell     (D),     109, 
Largest,     station     will     opcr.ate     five    unite 

simultaneously,   14.'1, 
Radio-telegraphy,    multiplex.      By    F.    M.    Ryan. 

J.  R.  Tolmie  and  R.  O.  Bach   (D).  1273 
Radio-telegraphy.    Poulsen    system    of.      By 

C.  F.  Elwell   ID),  .■)45, 
Radio-teletihony : 

Concerts,     By  Lee   de  Forest,    576, 

Conductor-directed,  By  Count  Arco 
(D),    1127. 

Duplex.    By  P.  P.  Eckersley    (D).  647. 

Farm  living  conditions,  wireless  tele- 
lilione  to  improve,   300. 

Miilliplex.  By  F.  M.  R.van.  J.  R,  Tol- 
mie and  R.  O,  Bach    (D),  1273, 

Progress    (D),    199, 

Tranamission  and  reception,  simultane- 
ous. By  Nobiiso  Marumo  (D). 
S6, 

Transmitter    for    seaplanes     (D),     537. 

Transoceanic,  another  step  toward, 
251, 

Transoceanic    (comment),   318. 
Service    opened    between    Now    ork.    Cleve- 
land,  Detroit  and  Chicago,   1280, 
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Radio-teleffraphy.    multiplex    < Continued)  : 
Ships    BucccHsfully    euidt-d    imo    harbor    by 

radio    dete<'i<)r8.    493. 
Spark      transmit  ttTS.     overstresscs     due     to 

reaeonance    phenomena   in    hifrh-teneion 

diroel-cunvnt   niathines  for.    By   K.   W. 

Waener   (D).  647, 
Static   elimination    by    direetional   reception. 

Ry   Greenleaf   W.    Pi(k:ird    (D).    888. 
Tranemibsion.     eHieieney      of     aerials     and 

power    required    lor   long  distance.      By 

G.    W.    O.    Howi;    (D).    SH7. 
Transoceanic  traimmisgion.  meiisurementa  of 

the     electro- magnetic     field  of     waves 

received    duri  ng:.       By     G  lanearlo     Val- 

lauri     (D).    r)S4. 
Triode   oscillator   with   intermediate   circuit. 

theory  of  the.     By  Kurt  Heeffner    (D). 

937. 
Vacua,     production     and     measurement     of 

hiffh.      By   Saul   Dushman.    (D).   I  295. 
Vaouum-tube       iunpliflera.  By       Marlus 

Latour.   211. 
Vacuum     tubes    at    radio    frequency,    input 

impedance    of.      By    Julius    Weinberger 

(D),    841. 
Vacuum    tubes,    Home    notes    on.      By    John 

H,   Morecroft    (D).   33. 
Railways: 
Alternalins:-current     track,     circuiting.       By 

L.   H.    Petera    (D).    1127. 
—  —    Brakinp   of  direet  current   vehicles,    electric. 

By  W.  M.   Hutchison    (D).   1081. 

Car.  the  safety.     By  W.  D.  Bearee   (D).  486. 

Chicago.     Wilwaukeo    &     St.     Paul,    electric 

power  consumption  on  electrified  divi- 
sions.       By     Reinier      Beeuwkes      (D), 

1126. 
Circuits.   rcRrulation   and   inductive  effects  ip 

singlephasf.       By    A.    W.    Copley     (D), 

438. 
Cleveland     Interurban     Railway     Co..     Mul- 
tiple-unit   control    for    the.      By    H.    R. 

Meyer    (D).    1178. 
Current      collectors.      3,000-volt.        By      \V. 

Schaake    (D).   249. 
Eaeclriflcation : 

Belgium,  economical  aspects  of.  in.  By 
earlier    (D).    31. 

Cuba,  of  the  Central  Liniones.  By  O. 
Wortman     (D).    1127. 

Direct  or  alternating'  current  for.  By 
Seefehlner     (D).    936. 

IlUnois  Central  terminal,  commission 
appointed    for.    1228. 

Italy.    In    (D).    1178. 

Question  of  whether  it  will  pay.  now 
merely   a.    891. 

Electrification.  Steinmetz  advocates. 
8!>'2. 

Stockholm-Gothenburg:  Railroad  to  be 
electrified.    1134. 

Swiss  railroad,  near.  351. 
Italian   state   railway   electrification   sy-stem. 

By   A.   Bmbaerelata    (D),   438. 
I^ocomotives : 

Auxiliary  and  lighting  control  equip- 
ment of  the  C,  M.  &  St.  P  By 
John   A.   Clarke.   Jr.    (D).   86. 

Braking.  roErciicrative.  with  single- 
phase.     By  M.  Schenkel    (D).  791 

Coupling  between  motor  axis  and  drive 
wheels  on,  mechanical.  By 
Sheefehlner    (D).    791 

Freight,  for  the  St.  Gotthard  Rail- 
road   (I)i.    294. 

Gathering,  new  t.vpe  of.  By  John 
Liston    mi.  80. 

New  electric    (D),    696. 

Performan.c.  data  on  electric.  "878 
comment    862. 

Powerful   three  phase    (D),   647, 

Steam  and  electric,  to  discuss  relative 
advantaiics   of   798. 

Swiss  electrification,  for.     By  Schraeder 

Motor   buses   or    trackless    trolleys.      By   H 

L.    Andrews     (D).    32. 

Multiple-unit     Ir.-iin    operation.       By    S      B 

Scheneck    (Dt.   1031. 

Overhead  conslniction  for  electric  rail- 
roads.    By  Ueiehaus    (D>.  584. 

Power,    should    he    placed    on    competitive 

basis.   695. 

l^otecting  electrical   equipments.      By  Lynn 

G.  Riley   (D).   1031. 

Signals,    electric    lighting    of    raih*oad       By 

L-C      Porter    and    P.     S.    Stallknecht 

Single    phase    in    thirteen    years*    successful 

operation  on  the  Erie.  By  P  w 
Hershey  (D).  1080. 

Spokane's    traction     problems    being    solved 

Substations,  modern  devices  and  control  for 

automatic.     By  Cassius  M.   Davis    (D). 

Rainfall  records,  value  of.     By  Byron  E.  White. 

Rates.     (See  also  Retrnlation  of  public  utilities  ) 
Appraisals,   actual    cost  vt-rens  reproduction 

cost     in     public     utility.       By     Harold 

Almert.   IIIS. 

Basis    for,    Ballard    advocates   new,    748 

Basis   for.   establishing  simple.      By   Rav   H 

Wolford.    •3S2.    comment    415. 
Boston  Edison  reduces,  and  increases  wages. 

California    Commission    will     not    bas*>      on 

*     present-day    costs.    1083. 
California    court     annuls    order    on    munic- 
ipality to   file.  540. 
Coal    cost    to    affect    hghting    bills.    894 
-Fixing,     arithmetic     and     rate     (comment) 

559. 
-Flat,    are,    desirable?     (comment).     1053 
-Fuel     clauses,     definite,     important      (com- 
ment),   958. 
-Higher,    imperative    (comment).    669. 


Katets    (Continued)  : 

Higher,     necessary     (comment) .    317. 

Idaho     Power    Company     gets     increase     in 

Oregon.  41. 

Increased,    wail  on  improved  service.    1276. 

Increased,    will    renew    confidence    in    utility 

securities,    540. 

Indianapolis     electric     companies,     increased 

rait  8    granted.    1-12. 

Iowa,     uniform     method    of    procedure    on. 

advocated,    K94. 

Iowa  section,    N.    E.    L.    A.    urges   increased 

electric,   conmutlee  of,   941. 

Manufa4.Jurers  ask  increased  rate  for  pub- 
lic   utilities.    92. 

Metering,    secondary,    nullifies    10    per    cent 

rate  increase,   1279. 

Missouri     commission     advances    rate    base 

from  7  to  7%    per  cent,  1230. 

Nebraska  electric   utility,   may   be  rerulated 

by  commisBion   588. 

— — Oil  costs,  sluhng  scale  of  rates  asked  on 
basis    of,    351 . 

Pacific    Gas    St    Electric    gets    15    per    cent 

increase,   02. 

Poor  service  means  end  of  higher.   1228. 

Public  policy   in  rate  increases    (comment). 

1197. 

Puget   Sound  Company  gets  increased.   205. 

Railroad   rale  decision   has  important   bear- 

iijg"  on   utility   changes.  297. 

Readjustment  is  essential,  declares  presi- 
dent of  Southeastern  N.  E.  L.  A..  1037. 

Should    central-station    rates    be    materially 

increased  and   at  once?     By  Kassandra. 
934 . 

Straight    rate    better    than    combination,    in 

opinion  of  Michigan  company.   703. 

Texas   company    to    raise   power,    to   protect 

hghting  customers,  ti5l. 

Toronto     Hydro-Eleetric      System      increases 

rates.     •48.5. 

Utility,    and    the   bonus    system    (comment). 

719. 

Valuation     at     presenl-day     figures,     danger 

in    (comment),    366. 

'Valuation,    the   justice   of  current-cost.      By 

Philip  Barton   Warren,    1249,   comment 
1247. 

Valuation     on      present  day     costs,     Omaha 

mai'or    advocates.     542. 

Variable,  objections  to.   39. 

Washington  commission  orders  power  com- 
pany   to    reduce.    39. 

West     Virginia    Company     would     equalize. 

by    zoning,     1131. 

West  Virginia  electric  companies  set  in- 
crease in   rates.   254. 

Reactors  for  electric  furnace  circuits.  By  Harry 
A.  Winne    (D).   -391. 

Rectifiers: 

Mechanical.     By  A.  Soulier   (D).    •248. 

Mercury-arc.    self-exciting    (D).    840. 

— ■ — -Thermionic  valve,  some  applications  of.  By 
R.   L.   Smith-Rose    (Dl.   487. 

Rectifying  galena  contacts,  artificial  sensibility 
of.     By  Florisson   (D).  840. 

Reflecting  power  of  moncl  metal,  siellite  and 
zinc.     By  W.   W.  Coblentz    (D).  392. 

Refra*.  lories,  Ohio  operating  men  see  need  for 
investigation    of.    844. 

Refrigeration,  electric.  By  C.  J.  Carlsen  (D). 
1224. 

Regulation  of  public  utilities  (Commission  rul- 
ings) : 

Abandoimient    of    service    forbidden.    304. 

Abolishing   utility   commissions    (comment). 

069. 

Ac.'ounts.    intelligible,    insisted    on.    754. 

Agricultural    service.    496. 

Alabama  commission  now  possesses  jurisdic- 
tion   over    all    contracts,    894. 

Allocating    property    of    electric    light    and 

wa'er  company,  401. 

Allocating  property  of  Joint  gas  and  electric 

company.    145. 

Allowances    for    past    services,    496. 

Arkansas   commission,    fight    over   aboUtion 

expected.   1277. 

Arkansas  commission,   powers  of.   1282. 

Arkansas  Corporation  Commission  approves 

return  of  7.4  per  cent,  704. 

Assessing  cost  of  synchronous  motor-gen- 
erator set,   754. 

Bills,    fixing   amount   of  minimum.    1090. 

California   Commission    will    not    base    rates 

on    present-day    costs.    1083. 

California  Railroad  Commission.  Commis- 
sioner  Edgerton    defends,    1087. 

Capital,    need    for   adequate   working,    1090. 

Cash    deposits    inequitable,    uniform.    41. 

Changing    from    direct-     to    alternating-cur- 

rent.    754. 

Character   of   service-ineflRciency.    897. 

City    tax    on    utility    revenues,    inequity    of, 

41. 

Coal   clause   in    Indiana,    897. 

Coal  clause  objected  to  as  offering  no  in- 
centive to  buy  atlvantageoujsly.  541. 

Coal   clause,   proper  apportionment   of.    803. 

Combination      contract      not      affected      by 

chance    i n    rates    for   one    of    the    com- 
modi  ties    furnished,    1136, 

Commission,    powers    of    Indiana.    257. 

Commission  refvises  to  question   books  kept 

in    netordance  with  its  rules.  97. 

Commission  will  not  revoke  order  restor- 
ing old  rates  because  certain  tariffs  are 
missiny.    546. 

Commission    would  make   "contracting   with 

oneself"  legal  offence,  1182. 

Commissions'     duty     to     see     that     utilities 

prosper.  494. 

Compelinir      <  ompany,      entrance      of.      into 

occupied    field   refused,    J 012, 
Competition.  Marj'land  commission  will  pro- 
tect utilities  ag-ainst  undue.  145. 

Competition,  protection  from.   257. 

Confiscatory    rates,    what   constitutes.    1090 

•Indicates  illustrated  articles 


Regulation    of    i*ublic    Utilities     (Continued)  : 

Contract     approved    subject    lo    subsequent 

valuation,   145. 

Contract    limitation    of    servic-e    to    installa- 

lions  of  75  kw.   unconstilutional.   257. 

Contracts     must     not     be     voided     without 

authority    from    commission.    145. 

Contracis,    power,    and    the    small    consumer 

(comment).   909. 

Co-operation  on  pari  of  customers  of  sinall 

utility   commended.    754. 

Cost,    elements    of.    353. 

Cosi    of   money   and   comparison    of   return. 

1234. 

Courts   must    decide    if    contract   is   violated 

by  shutdown.  546. 

Court  receivership  does  not  abrogate  com- 
mission   control.    1090. 

Customer's    righls    8ui)erior    lo    company «,. 

1090.  ,^^^ 

Deferred      maintenance      in      small      plants. 

effect    of.    on    rates.    208. 

DeUnquent    customers,    right    to   discontinue 

service   lo.   993. 

Demand   and    "hours'    use"    factors.    440, 

"Demand   charges."   definition   of.    594. 

Depreciation,   5  per  cent   for:   6.3   per   cent 

for    interest.    304. 

Depreciation    funds,    company    forbidden    lo 

borrow     from,     for    indeflni  te     period. 
849. 

Development    of    utilities   depends   on    com 

missions.   742. 

Disconnection     change     authorized,     257. 

Discontinuance   of   8er\'ice,    temporary,    may 

be     authorized.     1136. 

Duty    of    utility    to   city    served,    449. 

Election    favoring    acquisition    of    plant    by 

municipality      not      voided      by      tech- 
nicalities,  353. 

Electric    utility,    what    constitutes   an.    257. 

Electricity   must  not  >>e  cut  off   where   bill 

is    disputed,     1186. 

Energy    charge    favored    when    shortagre    of 

power    exists.    401. 

Expense,     apportionment    of    indirect.    945. 

Expense  of  outside  management  disallowed. 

401. 

■Kxlension   of   service   in   rural   communities. 

208. 

Extension  of  service  lines  beyond  cor- 
porate   limits.    449. 

Extensions,  abnormal  conditions  in  rela- 
tion  to.    704. 

Extensions    lo    municipal    plants    in    New 

Jersey.     704. 

Extensions,    use    of    depreciation    fund    for, 

forbidden.    657. 

Pailh     in    regulation    justified     (comment). 

317. 

Franchise,  surrendering,  in  return  for  in- 
determinate permit.   1234. 

Free    or    reduced-ra'e    service    lo   employees 

strongly    condemned,    353. 

Free   service   and    re\-enues.    657, 

Free  ser%'1ce  condemned.  406. 

Frequency  rale  in  New  Hampshire,  stan- 
dard, 41. 

"Going  concern"  value,  Pennsylvania  com- 
mission    on.     496. 

"Going   value.'*    496. 

Going  value  and  cost  of  obtaining  busi- 
ness.  1042. 

Goine    value    and     other    factors    entering 

valuation   proceedings.    1136. 

Heating,    air    and    water,    discouriiged.    945. 

Heating   plants   of  electric   utilities,    594, 

Helping  the  utilities  commission  to  ex- 
pedite  its   work.    535. 

Home    rule    in    Denver    (comment).    365 

Hoover  says  utility  regulation  is  an  engi- 
neer's   problem,    1227. 

Idaho     Power     Company     gets     increase     in 

Oregon.    41. 

Illinois   commission,    first  move    to    abolish. 

made  two  days  after  election.  989. 

Illinois    utilities,     will,    become     a    political 

football?    (comment).    957. 

Income    of    11.4    per    cent    for    return    and 

depreciation  approved.   1012. 

Increase     allowed,     bringing     rates     up     to 

those  charged   in   surrounding   territory 
by    large  companies,    546. 

Interruptions    to    .service,    responsibility    of 

electric  (omi>:in.v  for.  97. 

Irrigation    customers,    new    and    old.   449. 

Irrigation    service    as    byproduct    of    general 

electric  s*'rvice.   353. 

Just    returns    where    several    municipalities 

are  served,   means  of -Arriving  at.   897. 

Kansas:   Governor  Allen   advocates  separate 

utilitv  commission.    1275. 

Kansas  Industrial  Court  assumes  jurisdic- 
tion of  wage  dispute  between  electric 
company    and   its  employees.    945. 

Kansas   Industrial   Court    on   its   relation    to 

capital  and   labor.   993. 

Keokxik   energy*   consumption   limited.    1186. 

Limited  hour    service    for   small    utility,    ad- 

visabilit.v    of.    41. 

Lino   extensions,   duty    to   serve   in   relation 

to.    657. 

Line    loss,    heavy.     a«     affecting    rates    of 

small  company.  304. 

Long    hours*    use.    849. 

Losses    in     one     department     nui-^t     not     be 

recouped   from   another.   993. 

Maintenance  reduction   false  economy.    145. 

Margin  between  revenue  and  outgo,  pre- 
serving  proper.    41. 

Meters,    accuracy    of.    802. 

Michigan,    in    (eommenl).    461. 

Missouri  commission  enjoined  from  en- 
forcing rate  based  on  original  cost. 
1036. 

Municipal   customer's  abihty  lo  pay.    1042 

Municipal  franchises  and  commission  juris- 
diction  in    Virginia,    496. 
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Regulation   of   Public   Utilities    (Continutdl; 

Muaicipal    plant    must    care  lor   subscribers 

within   corporate  limits  first.   128'^. 

Municipal    plant,     rules    governins     service 

by.    1090. 

Municipal    planU    not    to    make    a    proflt 

declares  Maine  commission.   .'Hon. 

Municipal  power,  sale  of.  to  a  public  util- 
ity.   80-Z. 

Nebraska  commission,  powers  of — illegality 

of  utility  strikes.  1234. 

Nebraska  may  have  complete  utility  regula- 
tion.   847. 

Nebraska  public  utility  rates  may  be  regu- 
lated  by  commission,  588. 

New     Jersey     governor     having     trouble     in 

ousting    utilities    commission.     844. 

Non-continuous -service,    regulation  of.    754. 

North  Dakota  commission  adopts  overhead- 
line    rules.    701. 

Operation,    efficient.    1090. 

Pa>-ments      to      municipality      in      lieu     of 

franchise    t.ax.    208. 

Penalty  in  lieu  of  discount,  449. 

Pennsylvania    commissioner    declares    7    per 

cent   utility   return   not  enough,   303. 

Power-factor    clause    approved.    353. 

Power  sales  in  Washington  state.   145. 

Powers     ot     New     York     commission     over 

street-lighting  contract.    849. 

Private  contracts   disapproved,    849. 

Recouping  street-railway  losses  from  elec- 
tric detiartment   cai-nings,   401. 

— ■ — Rate    base,    fixing    the.    449. 

Rate    base,    item    representing    no    tangible 

property  disallowed  as  part  of.  304. 

Rate    fixing,    property'  not    used    or    useful 

in  particular  service  not  considered 
in.    1138. 

Rate  increase,  company's  judgment  on  effect 

of,  carries  assumption  of  correctness. 
945. 

Rate    increase     granted.     Pacific     Power     & 

Light.    897. 

Rate    increases.    California,    849. 

Rale   making,    abnormal    transformer   losses 

as  a  factor  in,  97. 

Rate  making,  theory  of.  subject  to  varying 

conditions.    849. 

Rate,   twenty-cent,   disapproved.   849. 

Rate  of  return  and   amount  of  sales.   657. 

Rates    based    on    costs    of    coal    and    labor. 

Mjssouri  Commission  grants  variable. 
'i.57. 

Rates,    classification   of   ser\'ice   in   reference 

to.    903. 

Rates,   cost  of  service  in  relation   to.    1042. 

Fiates.   elements    involved    in   fixing.    449, 

Rates,    excessive    and    reasonable,    7,"4. 

Rales,  flat,  to  agricultural  consumers  un- 
fair, 145. 

Rales    for    electricity,    principles    governing 

Massachusetts     Department     in     fixing, 

Rates     for    purchased    energyi    should    rise 

with   cost  of  that  energy.   490. 

Rates  for  same  character  of  service,  busi- 
ness and  domestic  customers  must 
pay   the    same,    HO*;. 

Rates    for   atnet    lighting,    reasonable,    704 

Kates,    increase    in.    must    be    earned     704 

ftatcs    in    relation    to    new    capital    reouire- 

ments.    993. 

Rates,    intercompany,    496. 

Kates,  undesirabiliiy  of  different,  for  com- 
peting companies  in  same  territory    97 

Kates,     lower,     for    combined     service    dis- 

criminatory,  849 

''*"'^qQ3""''<^^*'a8 -d    energy     in     relation     to, 

Rat(-«,  objections  to  variable,  39 

Kates    of   diking   districts   must    be   affected 

by  ability  of  lonsumer  to  pay    1282 
Rate«    of    utility    operating    several    depart- 

ments.    considerations    affecting    353 
Kates,  reparation   for.   alleged  to  have  been 

excessive.   704. 

'**''7o7''""''  '"  '"■'"'""•   '°  ^'="■5'  «''h  cost. 

——Rales    to    meet    increased    costs     546 
Kates     to    schools    discriminatory,     special, 

Rates     which     commission     charge     cannot 

affed   other   rates,    11,36 

InvalTd'^'sn?"'^"    '°    "'^    '"'    ''■an'hise 

— : — Rati-s.  special — large  consumers  with  sev- 
eral   plants.    7.'i4. 

Rates     stMvial    power,    in    Utah    held    to    be 

(JlsiTlminatory.     843. 

ion.    proper. 


•^a'p",  o'  consumers   to   (lopulat 


401 


««n»™»}on    tor    charge,    under    superseded 

Revenue     additional,     to    which     utility    is 

entitled    di-pcndent    on    several    factors, 

Revenue  anri  prohibilion,   1042 

'     ilZ."," *■  '"'"'  ""'■'"'•'J'  '"  mmpetitivc 

— Rura,'^rn^i;;n"L"rrar„7??tu^,;"%l««^ 

"''"in'iS^,on;"r'"r.'i  "■  ^''— '"•  »■«- 

'*""'|„««J^l;j;  extension.,   apportioning   eo.t 


'^""'^ouV    ')'27'8.  '■"""""■'""«"    skeptical     : 


'"'"'SuS'u.'.'^oT'   ''''«"'*"   "'^ht  and  .on- 

Service,  extension  of  1282 

Service    extensions.    In.h.ina    law    on     97 

Servce     exton.lons.     paying     for.     802 

Sen-Ice    siispcn.lon  versus  abandonment  of 
945. 

Short-term  service.  496. 

SInklnic    fund,   eatabllshinr   depredation    re 

•eivn  by  mean.  of.   304. 
Smoll  ntillly.  the   (comment),  813 


Regulation   of   Public   Utilities    (Continued)  : 

Solvency   of  company   no   reason  for   opera- 
tion  at   loss.    993. 

Special  service,  other  consumers  should  not 

be  burdened  with  cost  of.   546. 

Stand-by    charge    in    reclamation    service    in 

California.    546. 

Stand-by  plant,  abandoned  property  38.1042. 

Street  lamps,  valuation  of.  945. 

Street    lighting,    adequate,    a   public   neces- 
sity.   1234. 

Street  lighting  services,  restricted,  at  former 

rales  approved.  449.  „  ,.» 

Summer    service    as    viewed    by    California 

commission.    1282. 

Surcharge,  neglect  to  add.  does  not  prevent 

collection  later.  257. 

Surcharge,      permitted,      not     applicable     to 

minimum  rate.  449. 

Taxes,   apportionment  of.   of   utility  operat- 
ing two  departments.   257. 

Utah  Commission's    ruling    on    special    con- 
tracts. 1090. 

Utility  cannot  operate  at  a  loss.  49b. 

Utility    commissions    should    recognize    efB- 

ciency.  sa.vs  O.  D.  Young.  589. 

Valuation,   basis   of.   on   war  values  denied, 

594. 

Valuation  is  unnecessary,   where.  401. 

Violation    of    commission's    order    by    town 

officials.    754. 

Valuation     of     seldom-used     standby    plants 

objected  to.  304. 

Valuation.    Vermont    commission    on    prin- 
ciples of.  897. 

Value  not  determined  by  character  of  serv- 
ice. 401. 

Vermont  valuation  based  on   ten-year  aver- 
age price    39. 

Virginia   commission,    state-wide    policy    of, 

802. 

Wires,  crossing  a  railroad  with  high-teneion, 

304. 

Wisconsin    Rule     "of    going-concern    value. 

802. 

Relays : 

Current-balance  relay  protection.     By  E.  R. 

Slauffacher.    *465,  comment  462. 

Maximum-current,  on  the  necessary  sluggish- 
ness  of.      By   W.   Hopp    (D).    647. 

Taking  full  advantage  of   (comment),  55. 

Repair  methods    (for  motors  see  motor  repairs): 

Ball    bearings,    fitting,    to    a    sleeve-bearing 

mac'hine.     By  Gustave  J.  Scares.   *130. 

Chart  tells   where  troublemen  are.    *788. 

Tests,    floor    map    near    board    helps    to    re- 
place blown.      By  W.   A.   Harris.    •532. 

Welding,    high    speeds    obtained    in    routine 

work  by  automatic.      By  H.  L.  Unland, 
•836. 

Research,     scientific     and     industrial      (see     Na- 
tional Research  Council)  : 

Department    conducted    by    Prof.    Vladimir 

Karapetoff. 

Investigations  in  progress  or  completed. 

137,  392.   585,  793,   1033. 
Suggestions     for     research.     137,     392, 
585.  793.  1033. 

Information    bureau    established,     research, 

1134, 

Nela  Research    Laboratories,    reorganization 

of.    351. 

Science,  research  in  pure,      (Comment),  109. 

Resuscitation  through   pain   inflicted   by   a  blow. 
By  W.  P.  Strickland.  929. 

Eheoslal,   potentiometer  control.      Bv   J     Daniien 
(D).    584. 

Rice,  Edwin  Wilbur.  Jr..    '672. 
Roentgen     rays:     CooUdge     X-ray     tube,     evolu- 
tion of   (D).  536. 

Rural    electricity    supply,    development    of     (D). 

1126. 
Rural    extension,    factors    governing.      By    G.    C 
Neff.     •1206.    comment,     1198, 

Rural    lines,    strength    must    not   be   sacrificed    in 
(comment).   1149. 

Rural    service    controversies    unnecessary     (com- 
ment), 657. 

Rural    service    will    heli>    solve    national    prob- 
lems   (comment).   1053. 

Russia,     electric     iiower     production     in    Soviet. 
1133. 

Rust,     anti-,     compound.      Convention     products 
Corp .  261 


Sales  Managers'  Association  sees  desire  on  part 
of  customers  to  help   the  utility.   206. 

Scientist,  co-ordinating  the  work  of,  and  engi- 
neer.     By  John  Mills,  689. 

Searchlight: 

Arcs,  color  and  special  comtiosition  of  cer- 
tain high-intensity.  By  I.  G.  Priest. 
W.  J.  Meggers'.  K.  S,  Gibson.  E.  P. 
T.  Tyndall  and  H.  J.  McNicholas  (D), 
1032. 

Control  of,  distance    (D),  887. 

Specral    transmission    of    the    atmosphere. 

relative.      By  Enoch  Kamer  and   E.    P. 
Tyndall    (D).   887. 

Seattle: 

Municiiial  plant  to  install  stokers  to  guard 

against    fuel   shortage.    1232. 
Section.alizing    devices,     automatic.       By    P. 
Charpentler    (Dl.    ,144, 


Self  interest: 

Financing   utilities,   in    (comment)    401. 

Spreading   the,  idea    (comment)    63. 

Sheldon.    Dr.    Samuel,    memorial    exercises    for 

the  late.  088.  10.37, 
Ships: 
Battle   cruiser.,    power   of   new,   comparable 

to  largest  central  station,   1072. 
Carffo,    electric    versus    dieael-engine    drive 

for.   11.34. 

•Indicates   illu.stratod  articles 


Ships    (Continued):  .       ,~_ 

Electrical    installation    for,    design    of.      By 

C.  H.  Wordingham    ID  I.  744.  887. 

Ocean   freighter,    first   electrically   propelled, 

has  trial  trip,   •847, 

Propulsion  of,  electric.     By  Eskil  Berg   ID). 

136. 

Propulsion    of,    electric.      By   Charles   Retti* 

(D),   792.   1031. 

Welded  ship  Fnllagar.  electrically   iD).  439. 

Signal    Corps    asks    Congress    for    $10,697,000. 
p.  1232. 

Society   for  Electrical  Development: 

Bi-montlily  meeting,   first.   206, 

Christmas    campaign,    electrical.    591,    797. 

•89."),    1040.    1184. 

Local  organizations,  may  form.  988. 

Weekly  conferences,  holds.    ^703. 

South,     proposed     power     district     in     the.       By 
L.  A.  Whitsit,   ^1009.  comment  1007. 

South  America: 

— ^^HEleclrical   possibilities   in.      By   Verne  Leroy 
Havens.   729. 

Operating  conditions.     By  Victor  M.  Arana. 

384.   •1073. 

Southern    California    Edison    Company    advocates 
an  "equalizing  service."  991. 

Spain,  electrical  goods  in,  1225. 

Spain,  electricity  in.      By   Blumenthal    iD).   744, 

Static     frequency     doubles,      characteristics     of 
By  T.  Minohara.    (D),  33. 

Statistics: 

— —California,   industrial  board   in.    •428.    com- 
ment 415. 

^Central-station      capacity      increasing      fast, 

•333. 

Central    station    customers'    growth,     •161, 

comment  157. 

Central-station   energy   output    and   revenue, 

April.  '17:  May.  •385:  June.  •46ft; 
July,  '687;  August,  •926;  Septem- 
ber,  •1112. 

Central-station  expansion  in  1920.  518. 

Central    stations.    1917.      U.    S.    census    of, 

•476.    comment   463. 

Electrical    industries    growing.     •1^14. 

U.    S.    Geological    Survey    figures    on   energy 

production  and  fuel  consumption.  654. 
800.   1040. 

Sleel  Mill: 

Application    of    power    in.    •673.    comment 

671. 

Drive,    electric,    equaling   steam    on   lonnaev 

basis,    •653. 

Drive,     rolling-mill.       By    L.    Polhera     (D), 

1272. 

Installation,    six   hundred    engineers   inspect 

50.000   hp..    35. 

Motors,   40-deg.  vs.   50-deg..   users  and  pro- 
ducers  discuss,    1329. 

Repair   shop    practice,    electrical.      By   R.    J, 

standing    (D).    86. 

Sterilization  of  milk,  electrical    (Dl.   391. 

Stone    &    Webster,    commercial    agents,    convene, 
751. 

Stoves,    electric: 

Early.      By  R.  P.  Ingalls.  576. 

Range   lower   initial    cost    of    building,    elec- 
tric.     By  L.  P.   Perry,    '790. 

Ranges,  market  in  United  States  for  75.000 

electric.    •483. 

^Twenty  years  in  service.     By  W.   J.   Boggs, 

528. 

Steam-flow   records,   centralized,    would  be  help- 
ful.     By  Byron  E.  White.  1073. 

Substations: 

Automatic,   discussed   at   Providence.    799. 

Automatic  industrial,  first.      By  S,  G,  Leon- 
ard,  ^417,  comment  414. 

Industries,    for    suppliyng  large.      By    R.    H. 

Tillman.    ^231,  comment  222. 

Suiicr-iiower  zone: 

Advisory    board    meets    for   first    time,    699. 

British     government     scheme     and     national; 

fuel  economy.  By  David  Brownleo- 
(D).   646. 

Coal   prices  receive  attention.    108:5, 

Engineering  staff   almost   completed.    253. 

Engineering    staff   of,    wide    publicity    advo- 
cated  by,    445. 

Engineering  staff  investigation.   W.   S.  Mur- 
ray heads  super-power   zone.    *91. 

Engineering   staff,    organization   of.    •447. 

South,    proposed   power  distribution   in    the 

By  L.  A.  Whitsit,  ^1009,  comment. 
1007. 

-Statitnis.    mines    versus    tidewater    as    loca- 
tions   for.    1207. 

Supplements: 

Motors,     connecting    three-phase    induction. 

By  A.  C.  Roe.     With  Julv  24  issue. 

Sweden: 

Hydro-electric  energies,    utilizing,    in    •1167, 

comment  1151. 

Railroad  system,  clectriflcation  of   (D).  13&. 

Telephone    from    Stockholm    to    Berlin       By 

A.  Holmgren  (D).  249. 

Transmission  line  at  330.000   volts  planned' 

lor.    1087. 

Water  power  legislation,  new      Bv  K    Gard- 

ing    (D).   487. 

Switches: 

Air  break,    improvements    needed    in    high- 

voltage.     By  Prank  Howard.  286. 

Contactor    fits   fuse   clips,    mercury.      Abso- 
lute Con-Tac  Tor  Co..    ^1289. 

Disconnecting,  miignelic  forces  in,    ^1263. 

Disconnecting,    when    wrong,    was  left    opei> 

(comment).    766. 

Interruption  of  alternating  current   without 

arcing      By  W.  H6pp    (Dl,   1178. 

Oil.  for  large  electrical  supply  systems   iD), 

•1127. 

Switchboard,  steel  versus  marble.     By  R.  H, 

N.   Lockyer.  384. 

Switchgear,    continental.     By   W.   A.   Coates- 

(D),  1127, 

Switzerland: 

GSsgen,  water  power  plant  at    (D),  248. 
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Swilzeiland    (Continued) : 

Heating,    future    of    electric.      By    M.    Hot- 

tinser    (D).   )li)o. 
Loan  of   835.0UO,UOO   for  railroad  electrifl- 

cation,   U3. 

Railroad    electrification    near.    351. 

TranumisBion       line.       110.000-volt.       from 

Switzerland  to  France.     By  l*aul  Meyer 

(U).   •^4U. 
Symbols  for  electrical  machinery  and  apparatus. 

By   A.   Hayet    (D),    •345. 

Standardizing  electrical   icoiiiment).  959. 

Synchronoua    raaehinea.     field    leakage    in.       By 

Theodore    Schoii    (Dl.    887. 


Tackle,  new  electric  (U),  'lO.!!. 

Tacoina,     local     dealerB     charyc     city     of,     with 

unfair  practices.  941. 
Taeonia's    coiuleninatiun    right    opposed    on    ac- 
count  of  lari;o   power  sales,    1183. 
Tax,   e-Ycess  proflis.   discriminatory.     By   Jerome 

Remtz.   1119. 
Telegraphy; 
Carrier-wave,  and  telephony.     By  Fassbender 

and    Habann    lU).    HIS. 
International     coniinuiucation,     re-establish- 
ing   tcomnieiu. ).   8U3. 
Multiplex    telephony    and,    over   open-circuit 

bare    wires    laid   in    the   earth    or    sea. 

By    MaJ.-Uen.    George    O.    Suuier     (D), 

WZ. 
I'agc-pnnting      telegraph     receiver,     system 

Morkum    (Dl.   841. 
Printing  telegraph  for  press  service,  to  use, 

484. 
Submarine  cable  transmission,  use  of  alter- 
nating   currents    for.    By    Frederick    E. 

Perrot    (D).   792, 
Telephony : 

Uable.  new  (Jerraan  submarine   (UJ.  1373. 
[Earner-wave     telegraphy     and.       By     Fass- 
bender and  Uabann   (D),  86. 
Cross-talk    on    long    telephone    lines.    By    L. 

Lichtenstein    (D),   395. 
High-tension    line,    receiving    telephone    mes 

sage  over.    *351. 
International    communication,     re-establish- 
ing   (comment)    803. 
Interplant    lelcphone    coiiununii-ation    estab- 

lislieil  over  iii^h  tension   wires.   141. 
Multiplex,   adaptability  of  aerial   and  cabled 

telephone    lines    lor    carrier    wave.      By 

Fassbender  and  Habann    (D),   537. 
Multiplex,   and    telegraphy   over   open-circuit 

bare  wires  laid  in  the  earth  or  sea.     By 

Maj.-Gen.    George   O.    Sipiier    (Dl.    393. 
Overloails    on    telephone    conductors   due    to 

ram   and  rime.      By  F.  Popp6   (D),  31. 
Receivers,     energetics     of      telephone.       By 

Heiiehi  Nukiyama   (U).  888, 

Secret.     By  Poirson    (D).  937. 

Secret    eoninion-battery    intereommunieation 

telephone   system    (D),    99. 
Stockholm    to    Berlin,    telephone    from.      By 

A.   Holmgren    (U).   349. 
Switches,     theoretical    principles    of    traffic 

capacity  of  automatic.     By  G.  F.  O'dell 

(D).    1335. 
Transmitter,   the  carbon.     By  H.  J.  Gregory 

(D).  393. 
Tenney,    Charles    H.    and    Co.      Convention    at 

Boston  notable  success.   9.5. 
Tennessee    Association    of    Electrical   Contractors 

meet,    443,    pledge   support    to   utilities 

in  fight  for  relief,  655. 
Teala.   Nikola.   •373.  .  .... 

Testing    automatic    apparatus    for    interimttent. 

By  G.  W.  Vinal  and  L.  M.  Ritchie  (D), 

487. 
Ttaalophide.    spectro-photo-eleetrie   sensitivity    of. 

By  W.  W.  Coblentz    (U).  439. 
Thermal   conductivity   during    fusion    of   metals. 

variation    of.      By    Seibel    Konno    (D), 

1373. 
Thermocouples,   electrically   deposited    (D),    584, 
Thermo-galvanic     effect,      the     Benedicks.       By 

Gouineau    iD),    •697. 
Tonawanda    (N.    Y.)    accident,    authoritative   re- 
port   on.      By    John   L.    Harper,    1033, 

comment  10(15. 
Traction.      (See  Railways.) 
Trade    conditions    (see    also   Foreign   Trade    and 

business) . 
Appliances,  output  of  motor-driven.  In  1920 

estimated  at  3.000.00(1  units,  708. 

Are  lamiis  again  showing  good  demand,  356. 

Armored-conductor  niarltet  expected  to  con- 
tinue  strong.    100. 

Asbestos   wire,    active   demand   for.    B48 

Automobile  slump   (comment),  813. 

Automobile     slump     reflected     in    electrical 

otitput.    805. 
Boxing    and    crating,    practical    instructions 

in.    1337. 

Brass,    low    i>ricca    should    offer    favorablt 

market,    11S9. 

Bureau   of  Foreign   and  Domestic  Commerce 

sends  funds  to  carry  on  improvements. 

1045. 
— ' — Cable,  power  compnnics  ordering,  well.  149. 

Cancellations   of   orders   menace    trade.    659. 

Cancellation    of    orders    slows    down    factory 

output,  891. 
Car   shortage    curtallinff    industrial   produc- 
tion. 311. 

Chain     blocks,     fiood     demand     for     motor- 

»  dinven.   43. 
Christmas-tree    lighting   outfits,    market   un- 

dersupplied.  000. 

Collections,  credit  men  optimistic  in  face  of 

lengtbeniiiiT.  901. 

Collections  in  Northwest  long,  996. 

Collections.        relation       of        stock-moviiig' 

methods   (Dl.  804. 

Collections  slower,  trade  optimistic  although, 

355. 


Trade   <'oiiditions    (Continued)  ; 

Collections     somewhat     harder,     jobbers     In 

general   flnding,   310, 
Collections,    use    of  trade    acceplancea    Im- 
proving,  659. 

Commutator    segments,    normal    buyins    of, 

356. 

Conduit    production    of,    still    six    to    seven 

months  behind  orders,   990. 
Conduit,    supiily    of    rigid,    oilers    no    imme- 
diate relief,  404. 

Contracts,    inanufaelurer    banks    recognition 

of  integrity  of.    1138. 

Coolidge    lamp    patent    suit.    United    States 

district  court  upholds.   99. 

Cop|)er  Koes  below  pre-war  level  in  October 

•947. 

Cotton  iM-lt.  favorable  outlook  seen  in.  1236. 

Cotton,     low.     has     not     affected     prices    of 
electrical    goods.    451. 

Conduit       situation.       Northwest,       slightly 

tighter.    1188. 
DeP.alion  in   the  electrical   industries    (com- 
ment).  801. 
Discounts,   larger,    may  reward  modern  sell- 
ing methods.   1138. 
Election    and    the    poUtlcal    outlook    (com- 
ment),   057. 
Electric   sheet    prices  easier   for   1931    ship- 
ment.   1139. 

"Electrical    World"    trade   service   increased, 

543. 
Fan    manufacturers    optimistic    over    pros- 
pects for  1931,  758. 

Fan  slocks,  hot  weather  would  leave  short. 

147. 

Farm-light   producer   builds  up   plant   sales. 

1093. 

Farm-lighting    plant    sales    better,    prospect 

for,    804. 

Fiber  conduit    production    booked    well   into 

lall   months.    .355. 

Flexible-armored  conductor  market  is  weak, 

1093. 

Freight     movement,     manufacturers     assist 

yardmen  in.   100. 
Furnace,    non-ferrous   electric,    orders    hold- 
ing well,   310. 
— —Glassware  packing  charges,  how  should,  be 
handled?,    1188. 

Graphic-recoriling     meter     market     growing 

fast,    300. 

Heater,    beam    type,    suits.    Majestic  patents 

upheld  in.  311. 

Heater     suit.     Simplex     and     Weslinghouse 

companies  win,  861, 

-Heaters,    heavy    buying    of,    in    winter    just 

passed.    99. 

Heaters.  h/?avy  production  for  1930  season, 

1044. 

Heating     appliances,     increasingly     popular. 

147. 

Heating    appliances,    prospects    of    shortage 

in.    597. 

Household   appliance  manufacturers  aim   to 

ilevelop  new  devices.   403. 
Insulating   paper  scarce,   but   outlook  hope- 
ful, 451. 

Insulation,   lower   cotton   reflected   in  prices 

of.   851. 

Insulation,    weak  market   for,   1237. 

Insulators,     high-tension     production,     long 

deliveries  of,    1188. 
Insulators.  Itigh-tension.  strong  market  rul- 
ing   for.    359. 

-Jobbers'   costs  of  handling  twelve  principal 

lines.    1093. 
Jobbers    doing    $50,000,000     business     an- 
nually,  electrical.    805. 

Jobbers   find  household   deliveries  beeominff 

less  profitable.   804. 
Jobbers,    need    of   co-operation    among,    708. 
Tobbers*     stock     turnover,     incTeasing.     by 

manufacturers'   co-operation.    851. 
lobbers'    volume    of    business    60    per    cent 
above  that  of  last  year.  703. 
-Labor,    reduced,    helping    to    lower    factory 

costs.    1188. 
-Labor  situation,   decided   improvement    seen 

in,   596. 
^amp   business,   miniature,   big  future   seen 

in,  804. 
-Lamp    buying,    fall,    under   way    with    good 

local  stocks,   767. 
-Lamps.   Coolidge.    patent    case,    appeal    filed 

in,  147. 
-Lamp   sales  expected   to  reach  330,000,000 

this  ye.ar,  1044. 
-Lamp    sales    of    1930    expected    to    surpass 

1919  from  25  to  30  per  cent.  707. 
-Lamp  turnover  policy  to  hold  in  1921.  pres- 
ent.   1384. 
-J^amp   voltages,   standard,   to  reduce  list   of 

stork  items.  1002. 
-Lighting     glassware     raw     materials     show 

little   shortage.    451. 
-iLine-material    stocks    low,    poor    shipments 

keep.    310. 
-Loom  prices  firm  despite  falling  cotton  mar- 
ket. 548. 
-Manufacturers,     opportunity     for    electrical 

(comment),    863. 
-Middle   west,    apparatus  held   in,   lor  rising 

market,   1045. 
-Montana,    brighter    prospects    for    electrical 

market  in.  805. 
-Motor  market,  tendencies  of,  point  to  higher 

cost,  311. 
-Motors,  easier  conditions  seen  In  supply  of. 

000, 
-Motors,  integral  horsepower,  demand  easier, 

301. 
-Motors,     need    of    standards    in    fractional 

horsepower.    148. 
-New     York     jopbers     interchange     surplus 

stocks.  1138. 
-New  York  jobbers  see  bright  side  to  present 
trade  conditions.  1093. 

•Indicates  illustrated  articles 


Trade  conditions    (Continued)  : 
Northwest  appliance  sales  below   1910  holi- 
day volume.  1384. 

Outlet    box    and    cover    maldilng,    universal 

key  simplifies.  '300. 
Plugs    and    receptacles,    standardization    of, 

Porcelain  shortage  slightly  relieved,   104-1 

Price    guarantee    gueslioii    to    be    threshed 

out,  707. 

Price  problem  an  embarrassing  one  to  elec- 
trical trade,  900. 

^Prices,    falling,    relation    of    raw    materials 

labor  and  overhead  to,  848. 

Pnces.    trend   of.    held  dependent   upon   raw 

material.  756. 

Profits,  iiresenl  day    (comment)     717 

Ranges,  electric,  demand  exceeding  produc- 
tion. 499. 

— I — Readjustment  without  panic  predicted  by 
Archer  W.  Douglas.  1087. 

Rcllotor  market,  uneven  conditions  in  in- 
dustrial.  403. 

San  Francisco,  heating  appliance  and  range 

situation   in.    996. 

Schedule    material    lists,    producers    divided 

on  raising,  43. 

Schedule  material  manufacturers  busy    995 

Shipments,    no    geographical    discrimination 

in,  3o6. 

Steel    price   cuts   by   independents,    further 

1237. 

Steel  price  not  expected  to  help  stabiliza- 
tion.  1138. 

Steel    price,    raw-pipe    quotations    only     to 

remaui  up.  1384. 
iteel  products  affected  by  labor  and  traffic 

supply  of.   13. 
leel  towers,  foreign  demand  for,  good.  147 
_ape,   friction,   increasing  supply  of,  548 

Tape,    friction,    producers    see   no    big   price 

drop  before  January,  948. 

^'""^iSfii''"'^'''™  '""''   '"''  ^""'^  y^""^  ahead. 

Tape,   winding,  slightly  lower  in  price    901 

'Tools,   linemen's,   becoming  available.   1093 

Trade      acceptance,     greater     use     strongly 

urged.    359. 

Trade   .iceeptanceB.    pamphlets   on.    for   dis 

tnbulion.    1236. 

Trade  practices  on  Pacific  Coast,  Depart- 
ment of  Justice  investigating,  940. 

Transformer   market  continues   active,   259. 

Transformers,  almost  no  recession  in  de- 
mand for,  947. 

Transformers  in  good  demand.  1330. 

Truck    industry,    electric,    rapidly    growing. 

Warning   to  association,   decision  in  lumber 

case  sounds,  100. 

Washing    machine    costs    advance    in    three 

years,  1385. 

Washing  machine  motors,  progress  in  stand- 
ardizing. 948. 

Washing    machine    manufacturers,    uniform 

guarantee  adopted  by,   756. 

Washing  machine  prices  still  advance.   660. 

Washing  machines  enter  strong  buyers'  mar- 
ket, 852 

Wire,    bare    copper,    deliveries    impeded    by 

fuel  and  car  shortage,  498. 

Wire,  guy,   again  Incoming  available,  757. 

Wire    market,    conditions    uneven    in    bare 

copper.  44. 

Wire  prices  show  downward  trend.  852. 

Wire,    standard-steel,    market    steady    under 

short  supply,  100. 

Wiring  materials  prices,  no  Immediate  drop 

in,  seen,  947. 

Wiring,     new    conduit    bodies    expected    to 

simplify  exposed,   •307. 

Transformers; 

— I — -Auto-,  for  motor  starting.  By  Theodore 
Schon,  •473. 

Current,    for    10.000    to    40.000    amp.      By 

Keinajah    (D).    1033. 

Current,   ratio   and   phase   angle,   errors  due 

to    remanent    magnetism.      By    Engel- 
hart    (D),   985. 

Phasing  auto-,  for  power-factor  measure- 
ments.    States  Co.,    •264. 

^Polarity    and    phase    rotation    and    voltage 

diagrams    of.      By    A.    Boyajian     (D). 
294. 

Testing  of  small,  safety  first.  By  A.  Heck- 
man   (D-),  391. 

Valve,      automatic     safety,      for      oil-filled. 

Pittsburgh   Transformer  Co..    •lOOO. 

— »^Vault  ventilation,  calculating  transformer. 
By  W.  W.  Parker,  •334,  comment  319. 

Transmission  systems: 

^Aluminum      conductors      for      transmission 

lines,  use  of    (D),  791. 

Arcing   grounds   on   high-tension   lines.     By 

W.  D.  A.  Peaslee,   ^424,  comment  414. 
lalculation.   modern   methods   for    transmis- 
sion line.     By  Blondel    (D).   1130. 
■ircuits.    electrical   characteristics   of   trans- 
mission.    By  William   Nesbit    (D),   32, 
538,    1178 
circuits,  switching  and  protection  of  trans- 
mission.    By  S.  Q.  Hayes   iDi.  31. 
lonstants.  three-phase  transmission  line,  as 
referred   to  the  frequency  uf   the  third 
harmonic.     By  Swynge<!>';rn    iD),   198. 
!orona  voltages  for  actual   lines,  determin- 
ing.    By  T.  W.  Peek.   Jr..    •1258. 
-Interconnection : 

Public  aspects  of   (comment),  1245. 
-Distance     control    in     three-phase     systems. 

By  Roth   (D),   1126. 
•Half-wave  transmission  lines.     By  Brylinski 
(D).    31. 
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Transmission   Systems    (Continued) 
Interconneciion : 

Industrial     plants,     with. 
Arnold.    833. 

Opportunity   for.   another. 

Mateer.   •1162.  comment  lloO. 
Output  of  plant,  more  than  triple. 
253. 

Popularizing-    (comment).  461. 

Power    systems,     of.       By     Harold    W. 
Smith    (D).    117S. 

Small     cities,     interconnecting:.      '321. 
comment  318. 

Southern,     of     900     miles,     closing     of 
52mile  grap  to  g^ive.  93. 

To  buy  or  not  to  buy  (comment).  669. 

Vermont,    in   South.    *9. 

Vermont,  in  Southern  II.  '70. 
Interruptions.  ■   reducing-      transmigsion-line. 

By  F    I.  Bowler.    '913.   comment.   911. 
Knoxville    Power    Co..     150.0;iO-voU    trans- 
mission    line     of     the.       By     Theodore 

Varney    (Dl.   '294. 
Networks,    losses   in    electric.      By    R.    Cap- 

raro    (D).  486. 
New    England,    lonirest    and    highest    span 

in.   95.' 
Non-uniformn    lines.       electric      transmissio 

along.    By  Raviit  (D).  345. 
Planning,    designing    and   erecting    transmis- 
sion lines.     By  Alfred  Still    (D).    1080 
Power  transmission  equipment.     By  William 

Crooks    (D).  840. 
Protection     of     transmission     systems.       By 

Prof.    Emil    Aim.       1.    •277,    II.    377: 

comment    271. 

Quarter-vave  transmission  lines.     By  Bunet 

(D).  198. 

"Sonic"  power.     By  Daval    (D).   1127. 

Suspension    lines.    api>lication    of    mild    and 

alloy  steels  to  high-tension.     By  Z.   R. 

O'Neill    (D).  046. 
Switzerland   to    France.    110.000-volt    trans- 
mission   line    from.       By     Paul    Meyer 

ID).  249. 
^Turbine,   steam.  General  Electric  Company's 

large  orders  during  past  year.    1084, 
Wire,    determining   size   of.    and   the   length 

of  span.     By  D.  F.  Parro:t.  •92S. 
Turbines,    water: 
Impulse,    utilize    wide    range    of    head    and 

flow    (D).    791. 

New  design.      By  Reindl    (D).  344. 

Repair  and  inspection  of.     By  L.   W.  Wyss. 

1064.    comment    105.5. 
Wheels,    hig-h-speed.     for    low    head    plants. 

By  A.  Strciff.   •121.  comment  111. 
TlU"bo-altcrnators : 

Desisrn.    present   tendencies  in.     By  J.   Shep- 
herd  ID).  294. 
Flux    distribution    in    case    of.      By   Carl    J. 

Pechheimer   (D),   •480. 
Turbo-generators : 

— JCompound.   many  (xjmpanies  ordering  large. 

701. 
Locomotive    headlights,    for.      Westinghouse 

Electric  &   Mfg.   Co..    •601. 
Oil   tem[»eratures  of  medium-sized   electrical 

devire   for  checking  the.     By  George  J. 

Deukett    iD).    391. 
Unit-type     geared     turbine     and     generator. 

Steam  motors   to.   856. 
Ventilation    and     temperature    problems    in 

large.     By  B.  D.  Lamme   (D).  294. 


u 


United  Stales  Geolo{dc:iI  Survey  fifruns  on 
energy  production  and  fuel  consump- 
tion.  654.   Hno.    1040. 

United  States  Chamber  of  Commerce  to  hold 
street-railway   referendum.    1087. 


Vehicles,    electric . 

City   service,    in    (comment  I.    414 

Progress,  recent.      By  P.  Ayton   (D).  '290. 

Tractors,    time,    labor   and   cong:estion    bem? 

saved   in  many  fields  by   using.   •10G6. 

Trucks : 

Foundry  use.  for.     Elwell-Parker  Elec- 
tric Co..    •1241. 
New  Eng-land  business  growing:.  132. 
Self-loading        industrial.  Industrial 

Truck   Co.,    Div.    of   Cowan   Truck 
Co..     •114.3. 
Tiering:,    industrial.      Automatic    Trans- 
portation Co..    •215. 
Tier-lifting",     with    96-in.     lift.       Lock- 
wood  Eng-ineering  Co..    *1144. 
\  oltage   rating-,    rational    practice    in.      By   P.   D. 
Newbury    and   R.   W.    E.    Moore.    "Qie. 
comment   911- 


W 


E.    Howard    Clock 


Vacuum-tube    amplifters. 
241. 


By     Marius     Latour. 


Watchman's    clock    system. 
Co  .  1289. 

Water   power    (see   also   Pederal   Power  Comniis 
sion   and   Hydro-electric   development)  : 

Water-level   indicator.      D.    W.   Proebstel.    ^1193. 

Water  power: 

Act;    another  national  park  amendment  m- 

trtiduced.  1229. 

— I — Act.  ask  amendment  of.  to  attract  capital. 
395. 

Act.  other  amendments  to.  thought  desir- 
able. 1228. 

Act.   senate   amendment   favorably  reported. 

1275. 

Act     Senator   Walsh    of    Montana    and    the. 

By  John  J.  Harris.   *18t3. 

Act    starts    many    activities    in     northwest. 

201. 

^^Vlaskan,      development     urged      to      release 

paper-pulp  supply,   655. 

Alaska's,   ask  S40,000   to  investigate.   92. 

— ■ — Austria,   development  in.    233. 

Beauty  of  use.   the.    •1201,  comment.   1197. 

Bill,  national  park  amendments  to.  intro- 
duced  in   Congress.    1181. 

Bill,  propaganda  to  amend,  so  as  to  pro- 
tect national  parks.  701. 

Boston     societies     hold     joint     meeting    on, 

1230. 

California  commission  links  state's  pros- 
perity  with  hydro-electricity.    893. 

Canada,   development  in.    •229. 

Canadian.      By  James  White.   337. 

^——Comments.  1. 

Developments,     elements     of     sound     power 

(comment)    559. 

Development    will    save    a    billion    dollars    a 

year,    estimates   that.    688. 

Porestallers  and.     By  Frank  W.  Chase.  431. 

Gosgen.    Switzerland,    plant    at    iD),    248. 

Grants   for  speculation.   Coolidge   comes  out 

against,   253. 

Kansas    looks    toward    development     under 

states'    auspices.    1279. 

Kansas  to  hold,   cong-ress.    1087. 

League  to  hold  convention.   541. 

Los  Angeles  wants  to  develop  130.800  ad- 
ditional  water  horsepower,   93. 

Maine  governor-elect  favors  private  develop- 
ment.   '1039. 

New  York,  fight  on  state  or  private  control 

of  water  pQwers  in.   84.3. 

New  York  Republicans  oppose  state  de- 
velopment  of.    302. 

North  America,  of    (map).    *13. 

North  Carolina,  conservation  urged  for,  775. 

Pacifi<-    Const,     power     needs    on     the.       By 

L.  H.  Fowler.   873. 

Permit,    form   of.    discussed,    347. 

— ' — Run-off.  calculating,  with  no  rainfall  rec- 
ords. By  E.  J.  Crawford.  •1111.  com- 
miMit.    1102. 

Sources  of  power,  coal  and  water  com- 
pared as.     By  R.  S.  McBride   (D>.  584. 

Swedish    legislation,    new.      By    R.    Garding 

(D).   487. 
■Texas   project,    deferred,    now    to   be   carried 
out.  206. 


By 
By 
By 

By 


II.       By    D.    H. 

Eschhoiz.  'gee. 

By  D.  C.  Alex- 


Water    power    (Continued)  ; 

— — Tidal,  stations.     By  G.  Mangin    (D).  486._ 

Tidewater  motions,  electric  powei»  from. 

Admiral   Amet    (D),   1272. 

Water- flow     characteristics    of     rivers. 

Contagne     iD).    1179. 

Water    flow    in    rivers,    predictions    of. 

Axel    Wallen    (D).    33. 

Water  wheels   (see  also  Turbines,  water)  : 

High-speed  wheels  for  low  head  plants. 

A.   Streiff,    *121,    comment   111. 

Niagara  Falls  Power  Co.;  two.  for  genera- 
tors of  different  make.  By  Lewis  P. 
Moody,    •681. 

Niagaj-a   Palls    Power   Co.:    waterwheel   and 

generator    considered    as    homogeneous 
unit.     By  W.  M.  White.   '679. 

Pacific     Gas     &     Electric,     two     40.000-hp. 

waterwheels   ordered  by.   701. 

^Pelton  wheel  construction.  By  Percy  Pit- 
man   (D),    391. 

Welding,    electric : 

Alternating-cuj-rent  welder.  Electric  Weld- 
ing  Machine   Co..    1144. 

American  Bureau  of.  reorganized.  1280. 

^Arc: 

Automatic     welder.       General     Electric 

Co,.  104. 
Building   construction    (D),    86. 

By  L.  Miller    (D).   1031. 
Generator,    new   Ivpe.      By    S.   R,    Berg- 
man   (D).    32. 
Hundred-pound  machine.     Electric  Arc 

Cutting  &  Welding  Co.,  •1143. 
Machines,  characterisdcs  of.     By  A.  M. 

Candy.   784. 
Machines,   characteristics  of.      By  C.   J 

Holslag.    784. 
Metal    deposition    in. 
Eschhoiz.    •lis. 
Overhead.      By    O.   H. 

comment.  958. 
Structural  steel  work, 
ander.  Jr..   125. 

^Machinery.     By  J.  P.  Lincoln.  241. 

Resistance    unit    for.    General    Electric    Co.. 

•1193. 

Ship  Pullagar,  electrically  welded   fD),  439. 

Steel   specials,    welded,    as   a   substitute   for 
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A  More  Powerful  N.  E.  L.  A. 

THE  reorganization  of  the  National  Electric  Light 
Association  begun  under  the  able  leadership  of 
President  Ballard  is  going  on  apace.  Geographic 
divisions  have  been  e.stablished  throughout  the  country, 
and  the  staff  at  headquarters  is  organized  for  prompt 
and  intensive  service.  It  was  early  realized  that  if  the 
enlarged  work  of  this  important  association  was  to  be 
done  effectively,  ample  funds  must  be  available,  and  steps 
to  that  end  were  taken  at  the  recent  convention  at 
Pasadena.  The  greatest  step  forward,  however,  aside 
from  the  provision  for  geographic  divisions,  was  the 
formation  of  the  Public  Relations  Section;  the  work  of 
which  should  fill  a  long-felt  want  in  focusing  the  atten- 
tion of  executives  on  the  major  questions  of  finance, 
regulation,  management  and  public  relations.  Too  long 
has  the  association  neglected  these  vital  topics.  For- 
tunately, the  chairmanship  of  the  section  has  been 
intrusted  to  J.  E.  Davidson  of  Omaha,  who  not  only 
possesses  abundant  energy  and  enthusiasm  but  is  also 
well  versed  and  experienced  in  the  management  of 
properties  both  small  and  great  in  many  sections  of 
the  country.  Under  his  guidance  this  section  should 
give  a  good  account  of  itself.  The  record  also  of 
President  Ballard  is  being  maintained  by  President- 
elect Martin  J.  Insull,  and  already  there  is  a  fast  grow- 
ing recognition  of  the  prowess  of  the  reinvigorated 
N.  E.  L.  A.  Although  active  work  under  the  revised 
constitution  and  by-laws  has  only  begun,  the  results 
so  far  amply  justify  the  prediction  that  the  National 
Electric  Light  Association  will  be  more  than  ever  the 
dominating  organization  of  the  industr>\ 

Water-Power  Development 

ANNOUNCEJIENT  had  hardly  been  made  that  the 
.  President  had  signed  the  water-power  bill  before 
applications  began  to  be  filed  for  licenses  aggregating 
more  than  500,000  hp.,  notwithstanding  that  the 
Federal  Power  Commission  is  not  yet  organized.  This 
indicates  how  vital  the  interest  is  in  water-power 
development.  The  country  is  in  need  of  all  this  power, 
and  by  the  provisions  of  the  act  the  licensee  must  com- 
mence construction  on  the  project  within  two  years  of 
the  date  of  his  license.  An  outlay  of  more  than  $200,- 
000,000  will  be  necessary  before  the  power  is  available, 
and  it  is  futile  to  deny  that  such  a  large  sum  of  money 
will  not  be  readily  forthcoming  at  reasonably  low  rates 
at  this  time.  Such  being  the  case,  electrical  energy 
from  these  sources  will  not  be  cheap  as  we  have  been 
wont  to  measure  cheapness.  The  days  for  cheap  power 
have  gone.  If  located  favorably,  these  water-power 
developments  should  find  a  ready  market  for  all  the 
energy,  and  certainly  the  ever-increasing  cost  of  fuel 
and  labor  will  render  them  more  and  more  valuable  as 
time  goes  on.     This  consideration  as  well  as  the  pro- 


vision of  the  act  for  maintaining  the  integrity  of  the 
investment  should  make  water-power  securities  more 
attractive  than  they  might  otherwise  be.  Being 
optimists,  we  naturally  look  to  .see  millions  of  water 
horsepower  developed  within  the  next  few  years.  Pro- 
duction of  electricity  in  the  United  States  has  for  a 
long  time  been  too  near  the  peak,  and  the  output  has 
been  too  meager  for  the  manifold  new  uses  asking  to 
be  served.  Nothing  short  of  a  tremendous  increase  in 
the  output  from  sources  other  than  coal-driven  stations 
will  avail  much. 

Prosperity  Must  Be  Mutual 

POWER  is  the  lifeblood  of  industry.  Without  it  fac- 
tories must  close  their  doors,  middlemen  sit  idly  in 
their  offices,  and  all  the  complicated  machinery  of 
modern  business  come  to  a  halt.  It  is  therefore  not 
strange  to  find  more  than  sixteen  thousand  business 
men  of  Illinois  represented  in  an  appeal  to  the  Public 
Utilities  Commission  of  that  state  to  give  immediate 
relief  to  its  utilities  in  the  shape  of  higher  rates.  Just 
as  business  men  are  willing  to  pay  higher  transportation 
rates  rather  than  have  the  arteries  of  commerce  cease 
to  function,  so  they  are  willing  to  pay  more  for  power 
rather  than  have  its  supply  restricted  because  it  no 
longer  pays  for  its  generation.  It  is  not  a  special 
tenderness  for  the  electrical  utilities  that  prompts  them, 
but  self-interest  and  a  recognition  of  facts. 

Money  at  8  per  Cent 

EIGHT  per  cent,  long  the  real  rate  of  interest  borne 
by  many  public  securities  issued  at  a  nominally 
lower  price,  has  at  last  received  frank  recognition  in 
the  money  market  through  the  issue  at  that  rate  of 
$2,000,000  ten-year  gold  bonds  by  the  Idaho  Power 
Company.  It  is  obvious  that  a  utility  paying  8  per  cent 
and  selling  its  bonds  at  par  pays  no  more  than  one  pay- 
ing 6  or  7  per  cent  and  able  to  sell  securities  only  at  a 
discount  equivalent  to  the  difference  between  the  lower 
and  the  higher  rate.  Under  the  new  method  a  clearer 
object  lesson  is  given  to  the  public  and  the  commissions, 
and  should  the  example  be  widely  followed,  the  effect  in 
obtaining  essential  rate  increases  should  not  be  small. 

The  Fuel  Situation 

OLD  KING  COAL  is  once  more  playing  his 
unapplauded  part  on  the  nation's  industrial  stage. 
The  threatened  shortage  is  no  bogie,  but  a  verj-  real 
peril.  If  shutdowns  of  utilities  and  factories,  with 
great  public  inconvenience,  widespread  suffering  and 
heavy  financial  losses,  are  not  to  ensue,  every  effort  must 
be  made  to  speed  up  production  and  transportation. 
First  and  foremost  the  utilities  must  be  relieved  from 
the  peril  of  hand-to-mouth — perhaps  we  should  rather 
say   car-to-furnace — supply  and  enabled   to   accumulate 


ELECTRICAL     WORLD 


Vol.  76,  No.  1 


adequate  storage  reserves.  The  Interstate  Commerce 
Commission  will  surely  see  the  wisdom  of  granting  to 
them  the  priority  that,  on  the  northern  Atlantic  sea- 
board at  least,  has  become  a  public  necessity. 


The  Stabilizing  Effect 
of  Reactors 

TWO  highly  important  papers  were  read  at  the 
A.  I.  E.  E.  convention  this  week  dealing  with  the 
problem  of  assuring  stable  operation  of  high  power 
generating  systems  in  case  of  short  circuit.  The  papers 
were  presented  by  R.  F.  Schuchardt  and  by  Dr.  C.  P. 
Steinmetz  and  are  based  on  the  investigation  of  a 
startling  example  of  instability  which  occurred  last 
September  on  the  system  of  the  Commonwealth  Edison 
Company.  It  is  needless  here  to  go  into  the  detail  of 
the  series  of  accidents  which  conspired  to  the  general 
result,  which  was  the  dropping  of  substantially  the 
whole  25-cycle  load  of  200,000  kw.  followed  by  violent 
hunting  of  the  units  for  almost  a  quarter  of  an  hour 
before  synchronous  operation  was  fully  restored.  In 
the  stations  concerned  the  generators  are,  with  a  single 
exception,  provided  with  reactors  of  moderate  capacity 
in  the  phase  leads,  and  part  but  not  all  of  the  tie  lines 
and  bus  sections  are  also  provided  with  reactors.  The 
feeders,  however,  were  not  so  provided,  and  the  result 
of  this  omission  proved  serious. 

In  brief,  there  were  two  extremely  violent  short 
circuits,  both  from  cable  failures  very  close  to  the  bus- 
bars, with  the  result  of  dropping  the  voltage  far  below 
the  point  where  the  synchronous  load  could  stay  in 
phase.  The  lost  load  caused  the  generators  to  speed  up, 
and  as  the  governor  control  was  resumed  the  various 
units,  reacting  at  different  rates,  were  left  hunting  for 
synchronism  until  by  clearing  tie  lines  and  treating  the 
situation  in  detail  order  was  gradually  restored  and  the 
machines  steadied  down  to  pulling  together.  Our 
readers  will  find  the  exact  report  of  the  sequence  of 
affairs  extremely  instructive  as  showing  what  may 
happen  even  in  an  exceedingly  well-designed  and 
remarkably  well-operated  generating  system  like  that 
involved. 

Dr.  Steinmetz  worked  out  some  numerical  examples 
showing  the  exact  effect  of  short  circuit  under 
accurately  defined  conditions  corresponding  in  general 
with  the  problem  as  presented  in  Chicago.  Without 
feeder  reactors  the  voltage,  beaten  down  by  short 
circuit,  rises  slowly,  and  it  is  pretty  certain  that  all 
the  synchronous  apparatus  will  go  out.  Some  delay  will 
then  ensue  in  getting  it  back  into  service.  The  strain, 
too,  upon  the  circuit  breakers  is  terrific.  A  feeder 
reactance  of  quite  practicable  value  would  greatly  reduce 
the  short  circuit  to  be  handled  by  the  breakers,  would 
hold  the  terminal  voltage  to  at  least  half  its  normal 
value  and  probably  save  most  of  the  synchronous  opera- 
tions. Dr.  Steinmetz  shows  that  even  in  the  fraction 
of  a  second  before  the  circuit  breaker  can  possibly 
operate  machines  of  different  types  drift  apart  by 
greater  speed  difference  than  allows  their  being  pulled 
back  into  synchronism,  and  even  with  indentical 
machines  variation  in  governing  may  produce  the  same 
effect. 

In  general  terms,  if  sufficient  reactance  is  avail- 
able to  limit  the  voltage  drop  on  the  generators  to  50 
per  cent  or  less,  these  will  probably  remain  in  synchro- 
nism even  through  the  period  of  governing,  and  if 
reactors  are  installed  in  the  feeders  sufficient  to  pre- 


vent such  an  initial  drop  of  voltage,  the  chances  are  that 
all  the  synchronous  apparatus  will  stay  at  work  and 
come  through  the  period  of  recovery  to  normal  voltage 
without  serious  hunting.  Incidentally  Dr.  Steinmetz 
has  suggested  that  a  strategic  change  of  connections  as  _ 
between  the  various  stations  involved  may  produce  a 
good  effect  by  lessening  the  danger  of  a  short  circuit 
heavy  enough  seriously  to  cripple  a  large  part  of  the 
generating  capacity. 

The  whole  subject  is  an  exceedingly  practical  one,  and 
the  thanks  of  the  profession  are  due  to  Mr.  Schuchardt 
and  Dr.  Steinmetz  for  so  full  a  discussion  of  a 
singularly  instructive,  if  also  destructive,  example. 


Considerations  in  Joint  Pole 
Construction 

CONSTRUCTION  specifications  and  operating  and 
legal  agreements  for  joint  pole  construction  have  for 
a  long  time  been  a  source  of  discussion  and  often  unend- 
ing controversy  between  telephone,  telegraph,  street-rail- 
way and  central-station  companies  and  other  agencies 
using  such  devices.  In  many  instances  the  disagreements 
have  been  so  great  that  each  company  has  decided  to  set 
independent  poles  for  its  own  lines.  In  other  instances 
state  or  municipal  authorities,  influenced  by  the  seeming 
impossibility  of  an  agreement  being  reached  between 
disputing  companies,  have  enacted  laws  preventing  or 
limiting  joint  pole  construction.  In  other  places  the 
practice  of  using  joint  poles  has  been  considered  danger- 
ous to  the  public  and  has  been  forbidden  on  that  account. 
We  find  throughout  the  country  a  multitude  of  practices, 
most  of  which  are  not  the  result  of  unprejudiced  and 
sound  thinking,  but  simply  the  fortuitous  product  of 
haphazard  methods. 

Those  concerned  in  pole-line  construction  should  rea- 
lize that  this  state  of  affairs  cannot  last  much  longer. 
The  public  is  fast  getting  to  the  point  where  it  will 
demand  still  more  careful  scrutiny  of  the  methods  of 
operation  of  those  companies  that  serve  it.  Public  sen- 
timent is  being  directed  rapidly  toward  enforcing  con- 
servation, and  there  is  no  practice  more  obviously  to  be 
questioned  from  that  standpoint  than  the  practice  of 
erecting  several  pole  lines  along  the  same  route.  Public 
authorities,  commissions  and  other  regulating  bodies 
will  soon  be  required  to  formulate  more  adequate  regu- 
lations for  joint  pole  construction  and  the  companies 
interested  must  be  prepared  to  present  adequate  sug- 
gestions. It  would  be  unfortunate  indeed  if  misdirected 
action  were  to  delay  the  adoption  of  the  desired  standard 
practice. 

To  solve  the  problem  adequately  action  from  the  na- 
tional engineering  societies  and  full  co-operation  from 
operating  companies  are  needed.  All  the  good  that  has 
been  incorporated  in  existing  agreements  must  be  pre- 
served, the  public  safety  must  be  safeguarded,  and  all 
waste  and  unnecessary  cost  that  the  public  in  the  end 
must  pay  must  be  eliminated.  General  principles  that 
can  be  applied  in  the  great  majority  of  cases  must  be 
set  down,  and  these  must  be  in  such  form  that  most 
companies  cannot  fail  to  subscribe  to  them.  Operating 
companies  must  realize  that  action  to  prevent  pole  wast- 
age will  be  forced  upon  them  in  the  near  future  by 
public  sentiment.  Their  own  welfare  and  the  public 
welfare  will  be  safeguarded  only  by  immediate,  unpreju- 
diced and  serious  consideration  of  this  important 
problem. 
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Education  and  Square  Dealing 
Emphasized 

PUBLIC  utility  operators  are  awake  to  the  necessity 
of  meeting  the  public  they  serve  on  a  basis  that  will 
leave  no  room  for  suspicion  or  misunderstanding.  Too 
long  has  the  industry  suffered  from  a  policy  of  conceal- 
ment when  no  concealment  was  necessary.  Trite  as 
this  may  seem,  M.  H.  Aylesworth,  executive  manager  of 
the  National  Electric  Light  Association,  had  occasion  to 
dwell  on  it  in  his  outline,  made  before  the  North  Cen- 
tral Electric  Association,  of  the  work  of  the  National 
Electric  Light  Association  and  its  relation  to  the  geo- 
graphic section  work.  That  men  concerned  in  actual 
operating  work  and  in  the  direction  of  association  work 
should  display  the  enthusiasm  evidenced  at  Minneapolis 
means  much  for  the  future  of  the  industry  in  that  sec- 
tion and  much  for  the  future  work  of  the  N.  E.  L.  A. 
because  of  its  indication  that  the  men  who  must  speak 
for  the  industry  are  thoroughly  alive  to  the  trend  of 
development  in  their  field. 


Relative  Merits  of 

Excitation  Systems 

THE  e.xciter  equipment  of  central  stations  has  gone 
through  many  phases  as  the  art  has  developed.  In 
the  beginning  a  directly  belted  or,  later,  directly  con- 
nected exciter  for  each  generator  was  a  common  device. 
As  stations  have  grown  in  output  and  auxiliaries  have 
multiplied,  as  in  steam-driven  plants,  the  tendency 
toward  a  separately  driven  excitation  system  has 
increased,  the  same  units  being  used  to  supply  excita- 
tion and  auxiliaries. 

The  merits  and  demerits  of  the  four  systems — the 
central  separately  driven  e.xciter,  the  direct-driven 
exciter  applied  to  the  general  system,  and  the  directly 
connected  and  separately  driven  exciters  applied  to 
Individual  units — were  presented  before  the  conven- 
tion of  the  American  Institute  of  Electrical  Engineers 
by  J.  T.  Barron  and  A.  E.  Bauhan  this  week. 

In  efficiency  and  facile  operation  the  independent 
exciting  plant  has  obvious  advantages.  It  is,  however, 
subject  to  some  inconvenience,  like  any  other  general 
scheme,  when  used  for  purposes  aside  from  pure  excita- 
tion. In  principle  a  separately  driven  exciter  for  each 
unit  gives  the  greatest  degree  of  reliability.  Its  cost  is 
greater  than  that  of  the  other  systems  and  its  efficiency 
in  units  of  moderate  size  is  less;  but  it  possesses  a 
high  degree  of  independence.  In  case  this  plan  is  used 
it  can  be  associated  with  other  individual  exciters  for 
the  power  supply  of  auxiliaries.  Its  disadvantages 
diminish  with  the  size  of  the  unit  and  in  case  of  very 
large  turbo-generators  are  minimized.  As  regards  gen- 
eral reliability,  the  authors  of  the  paper  referred  to  rate 
it  high  despite  its  additional  cost  and  the  requirement 
of  extra  space.  Closely  following  it  and  sometimes  more 
desirable  is  the  independently  driven  general  excitation 
plant  composed  of  a  sufficient  number  of  units  to  secure 
continuity  of  service.  Preferably  such  a  system  is 
driven  by  independent  prime  movers,  although  some- 
times motor-driven  units  by  the  main  busbars  may  be 
well  employed  at  the  cost  of  certain  rather  remote 
possibilities  of  serious  trouble. 

Both  systems  are  distinctly  better  in  general  per- 
formance than  those  depending  on  exciters  the  opera- 
tion of  which  is  tied  up  with  that  of  some  or  all  the 
main  generators,   convenient   as  these   have  sometimes 


proved  to  be.  The  fundamental  thing  in  an  exciting 
system  is  that  it  shall  deliver  to  its  generator  or  genera- 
tors the  required  amount  of  exciting  current  adjusted 
so  far  as  is  necessary  by  automatic  regulators.  If  the 
same  source  of  current  is  used  for  other  purposes,  the 
steadiness  of  its  functioning  is  more  or  less  impaired 
according  to  the  precautions  that  are  taken.  On  the 
whole,  the  more  independent  the  exciting  system  of  the 
l)erformance  of  the  individual  main  generators,  or  of  all 
of  them,  the  more  likelihood  there  is  of  attaining 
uniform  and  effective  service. 

The  objection  to  an  independent  exciting  plant  with 
its  own  prime  movers,  aside  from  installation  expense — 
for  such  a  purpose  a  secondary  consideration — is  the 
chance  of  failure  applying  to  any  generating  system 
whatever.  If  provision  is  made  for  a  motor-driven 
exciter  reserve  or  for  driving  the  exciters  either  by 
motor  or  prime  mover,  as  might  be  ea.sy  in  case  of 
hydro-electric  plants,  the  chance  for  failure  of  the 
exciting  circuit  is  correspondingly  reduced.  In  a  big 
and  important  generating  station  the  excitation  on 
which  continuity  of  service  depends  must  be  absolutely 
reliable  so  far  as  care  can  make  it  so.  This  condition 
seems  to  be  best  met  by  independently  driven  units 
made  as  nearly  trouble-proof  as  is  humanly  possible. 


Electric  Power  in 
Coal  Mining 

FEW  persons  realize  to  what  extent  electric  power  is 
now  used  in  coal-mining  operations.  It  has  found 
its  way  to  this  task  so  gradually  and  with  so  little  of 
sensational  development  that  its  present  importance 
seems  devoid  of  spectacular  interest.  Robert  Anthony 
in  a  brief  paper  this  week  discusses  the  actual  power 
requirements  of  coal  mines  as  found  by  a  long  experi- 
ence over  a  considerable  range  of  mines.  Taking  a 
broad  view  of  the  matter,  electric  power  is  used  for 
three  distinct  purposes  in  the  coal  industry.  The  mine 
must  be  ventilated  and  drained,  which  implies  a  steady 
load  so  long  as  the  mine  is  in  operation.  The  coal  must 
be  cut,  hauled  and,  in  shaft  mines,  hoisted,  which  con- 
stitutes the  group  of  mining  uses  proper.  Finally,  a 
considerable  amount  of  miscellaneous  power  is  required 
for  the  upper  works  of  the  mine  in  getting  the  material 
ready  for  shipment.  The  distribution  of  the  total  power 
under  these  three  heads  varies  widely  from  place  to 
place  according  to  the  individual  requirements  of  the 
mine  and  in  particular  depends  on  whether  it  is  a  drift 
or  a  shaft  mine,  hoisting  being  an  important  factor  in 
the  latter  case. 

Mr.  Anthony's  diagrams  show  very  plainly  the  vary- 
ing situations  found  in  practice.  Cutting  the  coal  is  a 
relatively  small  item,  haulage  a  much  more  consider- 
able one.  Records  from  some  two  hundred  drift  mines 
in  the  Pennsylvania  and  West  Virginia  fields  show  total 
energy  consumption  averaging  less  than  2.5  kw.-hr.  per 
ton.  Evidently  power  in  such  cases  is  not  a  serious 
factor  in  the  cost  of  the  coal.  In  shaft  mines  the  hoist- 
ing and  the  pumping  and  ventilation  items  are  increased 
so  that  the  totals  may  easily  run  to  double  the  output  in 
the  average  drift  mine.  In  any  case  the  power  costs 
decrease  as  the  output  increases  by  reason  of  the  con- 
stant items  in  the  total  load.  The  half  output  require- 
ments of  a  mine  may  well  be  50  per  cent  over  the  full 
output  requirement  reckoned  in  kilowatt-hours  per  ton 
of  coal  produced. 


James  H.  McGraw 

Teacher,  publisher,  leader  of  thought  and  of  men,  irhose  belief  in  engineers  and  engineering  has 
been  the  dominant  motive  of  his  business  philosophy 


Dj;]'lNE  piiblinhing  and  you  have  deflned  Jaiiifs 
II.  iMcGraw.  At  heart  a  teacher,  with  the  fun- 
damental viewpoint  of  service  that  niarlts  the 
true  teacher,  he  combines  with  this  professional 
ideal  yf  the  educator  the  courage  and  vital  per- 
.sonallty  of  a  successful  leader  of  men.  Last  week 
he  rounded  out  thirty-flve  yeais  in  the  technical 
publishing  field.  In  that  thirty-flve  years  he  has 
seen  .science  and  applied  engineering  in  many  fields 
grow  from  laboratory  experiment  to  practical 
accomplishment ;  he  has  seen  engineers  ami  the 
engineering  conception  of  things  become  ever  larger 
factors  In  the  advance  of  our  civilization.  Firm  In 
his  conviction  that  the  fundamental  strength  of 
engineering  and  the  orderly  progress  of  the  world 
must  take  Its  cue  from  the  advancenn'nt  made  in 
the  realm  of  applied  science,  and  that  lliis  progress 
is  measured  by  the  degree  to  which  engineering 
literature  leads  the  thinking  of  imiustry,  he  has 
built  an  engineering  publishing  business  on  that 
foundation.  For  it  Is  not  Mr.  NlcGraw's  Idea  that 
Journals  of  industry  shall  be  money  makers  only. 
Naturally  they  have  to  be  profitable  to  render  any 
degree  of  service,  but  his  measure  of  Journalistic 
accomplLthmcnt    Is    found    In    editorial    leadership. 


Only  is  he  satisfied  with  his  own  eleven  technical 
journals  and  the  man>'  books  which  the  McGraw- 
Hill  Book  Company,  Inc.,  produces  when  they 
measure  up  to  these  standards  of  service.  To  his 
associates  this  conception  is  :i  constant  inspiration, 
and  his  enthusiasm,  encrg^■  and  clear  vision  of 
opportunity  for  them  as  well  as  for  himself  have 
been  important  factors  in  building  up  and  perfect- 
ing a  great  publishing  institution.  The  men  and 
women  of  the  McGi'.aw-Hill  (^ompan.v,  Inc.,  erected 
a  tablet  to  him  two  years  ago  on  his  completion 
of  a  third  of  a  century  in  tlie  publishing  business. 
All  who  know  him  in  industr.\"  as  well  as  those 
of    his    org.anization    will    subscribe    to    its    words: 

TO  JAMES  H.  McGRAW 

To  commemorate  his  thirty-three  years  of  service 
as  a  publislier,  to  bear  witness  to  his  vision,  his 
itleals  and  theii-  inlluence  on  technical  jom-nalism 
and  engineering  thought,  to  testify  to  their  pride 
In  ids  accnmplislinn^nts,  their  faith  in  his  leader- 
slilp.  tlieii-  .'ulTnlr-ation,  respect  and  love,  tliis  tablet 
is  erected  b,\'  the  men  and  women  of  the  McGraw- 
Hill   Company.   Inc.,  .luno   1.1,   1918. 


Stabilizing  Large  Generating  Systems 

The  Value  of  Feeder  Reactance  in  Keeping  Alternators  in  Synchronism  Is  Urged 
by  Dr.  C.  P.  Steinmetz,  Following  Analysis  of  Serious  Breakdowns  in  a  Large 
Generating  System — Typical  Examples  Are  Worked  Out  in  Support  of  His  Thesis 


VITALLY  related  to  the  trend  toward  large 
interconnected  systems  and  super-power  sta- 
tions is  the  problem  of  stable  operation  of 
alternators  within  a  single  station  or 
several  stations  in  parallel.  Recent  experiences  in  the 
Commonwealth  Edison  system  showed  that  in  case  of 
short  circuit  near  one  of  the  generating  stations  the 
voltage  fell  to  such  a  low  value  that  the  alternators 
connected  to  the  bus  in  trouble  fell  out  of  synchronism 
and  drifted  helplessly  for  a  quarter  of  an  hour  or  so 
before  the  machines  could  be  brought  to  synchronous 
speed  and  the  load  restored  to  normal.  An  investiga- 
tion of  this  e.\perience  by  the  engineers  of  the  company, 
assisted  by  Dr.  C.  P.  Steinmetz,  indicated  that  there 
were  not  sufficient  protective  reactances  in  use.  The 
operating  conditions  which  prevailed  in  the  system  at 
the  time  of  the  disturbances  were  reported  by  R.  F. 
Schuchardt  in  a  paper  on  "The  Use  of  Reactors  in  Large 
Central-Station  System,"  presented  at  the  annual  con- 
vention of  the  American  Institute  of  Electrical  Engi- 
neers on  Thursday,  and  Dr.  Steinmetz's  analysis  of  the 
problem  was  presented  under  the  title  "Stability  of 
High-Power  Generating  Stations."  These  two  papers 
are  here  outlined  at  considerable  length  on  account  of 
the  importance  of  the  problem  of  stable  operation. 

The  principal  supply  of  the  Commonwealth  Edison 
Company  is  obtained  from  three  large  power  houses, 
Fisk  Street,  Quarry  Street  and  Northwest,  as  out- 
lined by  Mr.  Schuchardt.  In  each  of  these  there  are 
both  25-cycle  and  60-cycle  turbo-generator  units,  but  the 
e.xperience  here  described  refers  only  to  the  25-cycle 
system. 

At  Fisk  Street  there  are  twelve  25-cycle  units, 
rated  at  180,000  kw.,  which  are  divided  into  two  sec- 
tions. Quarry  Street,  with  56,000  kw.  in  four  units, 
is  operated  as  one  section,  as  is  al.so  Northwest  station, 
with  three  25-cycle  units  aggregating  8^,000  kw.  The 
generator  and  the  busbar  voltage  is  9,000  kw.  and  all 
of  the  units  are  star-wound.  Each  unit  has  an  oil 
switch  in  the  neutral,  and  this  switch  is  closed  on  one 
of  the  operating  units  in  e^ch  section,  the  neutral  bus 
being  connected  to  earth  through  a  2.5-ohm  non-induc- 
tive iron-grid  resistance.  The  generators,  which  range 
from  12,000  kw.  to  35,000  kw.  in  capacity,  are  provided 
for  reactors  in  the  phase  leads  with  one  exception. 
The  total  reactance  of  the  various  units,  including  the 
external  coils,  is  from  11  to  14  per  cent,  the  higher 
figure  applying  to  the  larger  units. 

Quarry  Street  is  connected  to  each  of  the  Fisk  Street 
sections  through  a  short  tie  line  of  750,000  circ.mil, 
each  tie  line  having  a  reactor  of  1.75  ohms  reactance. 
There  was  no  reactor  between  the  sections  of  the  Fisk 
Street  station.  The  Northwest  station  also  has  a  num- 
ber of  transmission  lines  which  connect  to  one  bus 
section  at  Fisk  Street,  but  no  reactors  have  been 
installed  in  these  circuits,  this  having  been  postponed 
until  the  ultimate  capacity  at  Northwest  station  had 
been  more  nearly  fixed. 

After  generator  and  bus  sectionalizing  reactors  had 
been  installed  it  was  hoped  that  the  very  heavy  expendi- 


tures necessar>-  for  coils  and  housing  for  the  150-odd 
lines  in  the  existing  stations  could  be  avoided,  but 
plans  for  a  new  station  included  provision  for  such 
feeder  reactors. 

Cable  Failures  Make  Trouble  in  the  Station 

Previous  to  last  year,  cable  failures  were  generally  at 
some  distance  from  the  station,  and  the  relays  promptly 
disconnected  lines  when  such  failures  occurred.  The 
disturbance  on  the  system  was  thus  very  slight.  Dur- 
ing the  past  year,  however,  there  were  several  failures 
very  close  to  the  busbars,  and  these  had  a  fairly  w'ide- 
spread  effect. 

On  May  19,  1919,  at  7:25  a.m.,  a  burn-out  occurred 
in  a  12,000-kw\  generator  on  Section  A  at  Fisk  Street. 
The  connections  are  shown  in  a  simplified  diagram. in 
Fig.  1.  This  unit  was  very  promptly  cleared  by  the 
operator  at  the  switchboard,  but  immediately  an 
unstable  condition  resulted  and  lasted  for  eighteen  min- 
utes.    The  voltage  chart    (Fig.   3)    showed  a  constant 
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FIGS.   1  AND  2— PRESENT  CONNECTION  SCHEME  AND  ULTIMATE 
REACTANCE  LAYOUT  FOB  COMMONWEALTH   EDISON   PLANTS 

swinging  of  the  pressure  during  this  time,  the  maximum 
being  about  9,100  volts  and  the  minimum,  except  for 
the  initial  drop,  about  7,000  volts.  The  wattmeters  and 
ammeters  on  the  tie  lines  A  and  B  between  Fisk  and 
Quarry  and  on  the  lines  from  Fisk  to  Northwest  swung 
continuously  from  one  extreme  to  the  other.  The  fre- 
quency varied  from  244  cycles  to  26J  cycles.  Units  No. 
2  and  No.  7  at  Fisk  Street  tripped  their  throttles 
from  overspeed.  A  number  of  converters  in  the  various 
substations  tripped  out.  At  7:43  a.m.  the  disturbance 
suddenly  ceased  and  the  system  pressure  rose  to  about 
9,400  volts,  but  was  immediately  brought  to  normal. 

The  experience  pointed  to  the  need  of  more  reactance 
in  the  tie  connections  between  Fisk  and  Northwest 
stations  and  also  to  the  desirability  of  installing  the 
Section  A-B  tie  reactors,  which  had  been  purchased 
some  time  previously  but  the  actual  installation  of 
which  had  been  postponed.  Arrangements  were  started 
to  install  the  A-B  coils  and,  pending  the  determination 
of  the  size  of  coils  for  the  Fisk-Northwest  tie  lines, 
operating  instructions  were  issued  to  open  these  lines 
promptly  in  the  event  of  trouble  producing  a  condition 
of  instability. 
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On  Sept.  18,  1919,  at  3:47  p.m.,  when  the  25-cycle 
system  load  was  approximately  200,000  kw.,  a  trans- 
mission line  fed  from  Section  B  at  Fisk  Street  broke 
down  within  200  ft.  (69  m.)  of  the  station  busbars. 
Because  of  the  closeness  to  the  busbars  of  this  cable 
failure  the  voltage  dropped  to  so  low  a  point  that  all 
synchronous  substation  apparatus  on  Section  B  and 
on  the  Northwest  station  dropped  off  and  also  some  of 
the  substation  units  on  the  Quarry  Street  section  and 
on  Section  A  of  Fisk  Street,  owing  largely  to  com- 
munication through  the  direct-current  connections. 
These  latter  units,  however,  were  quickly  restored  to 
service.  The  load  thus  being  lost  on  Section  B  and 
on    Northwest,    all    of    the    generating    units    involved 
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thirteen  minutes.  Fig.  4  shows  the  pressure  charts  for 
the  period  covering  this  and  the  succeeding  disturbance. 
While  the  restoration  of  service  following  the  dis- 
turbance just  described  was  in  progress  and  getting 
on  fairly  well,  another  line  broke  down  very  close  to 
the  busbars.  This  line  had  carried  an  unusually 
heavy  load  throughout  the  day  and  on  excessive  load 
during  the  period  following  the  first  disturbance.  The 
line  in  question  was  fed  from  Section  A  at  Fisk  Street, 
and  as  the  tie  line  B  to  Quarry  Street,  which  had  been 
previously  opened  as  above  noted,  had  not  yet  been 
closed,  the  disturbance  was  not  communicated  to 
Section  B  or  the  Northwest  station  lines.  There  was 
also  no  resulting  out-of-synchronism  condition  of  any 

of  the  Quarry  Street  or  Sec- 
tion A  Fisk  Street  units.  It 
was  evident  from  these  dis- 
turbances that  the  installation 
of  feeder  reactors  in  the  old 
stations  should  not  be  longer 
delayed,  and  it  has  been  de- 
cided to  use  a  0.5-ohm  coil  for 
all  9,000-volt,  25-cycle  lines. 
The  Section  A-B  coil  at  Fisk 
has  been  in  service  for  some 
months  and  arrangements  are 
being  made  to  provide  coils  in 
the  tie  lines  between  Fisk  and 
Northwest  stations.  A  sug- 
gestion made  by  Dr.  Stein- 
metz  to  divide  these  tie  lines 
into  two  groups,  one  group 
connecting  with  Section  A  and 
the  other  with  Section  B  at 
Fisk,  has  been  adopted,  so  that 
the  bus  connections  of  the 
three  stations  will  be  a  figure 
eight,  that  is,  a  double  loop,  as 
shown  in  Fig.  2. 

Dr.  Steinmetz  Recommends 
Feeder  Reactors 
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FIGS.  3  AND  4 — CHARTS  SHOWING  DISTURBANCES  OCCURRING  IN  MAY  AND  SEPTEMBER 


speeded  up  and  the  emergency  steam  valve  was  tripped. 
Owing  to  an  incidental  happening,  the  25,000-kw.  unit 
No.  11,  operating  on  Section  B,  was  disconnected,  leav- 
ing four  of  the  12,000-kw.  vertical  units  on  the  B 
bus.  These  units  as  well  as  the  two  which  had  been 
in  operation  at  Northwest  station  were  then  out  of 
synchronism  with  the  units  on  those  sections  remaining 
normal ;  that  is.  Quarry  Street  and  Section  A  of  Fisk 
Street.  Governor  control  was  soon  restored  on  these 
units,  but  the  out-of-synchronism  condition  continued 
for  approximately  thirteen  minutes.  After  the  first 
seven  minutes  had  elapsed,  the  reactors  on  tie  line 
B  at  Fisk  Street  showed  evidence  of  excessive  current 
flowing  and  the  tie  line  meters  swung  from  one  end 
of  the  scale  to  the  other  in  irregular  beats.  Thereupon 
tie  line  B  switch  was  opened.  Northwest  Station  and 
Section  B  at  Fisk  Street  still  remained  out  of  syn- 
chronism, however,  and  the  pressure  of  Section  B  and 
Northwest  buses  remained  near  zero  during  the  entire 


In  stating  his  conclusion 
regarding  the  use  of  power- 
limiting  reactors  and  locating 
them  in  the  system  to  the  best 
advantage,  Dr.  Steinmetz 
points  out  the  great  useful- 
ness of  feeder  reactors.  Even 
with  generator  power-limiting  reactors  and  busbar  divid- 
ing reactors,  the  effect  of  a  short  circuit  at  or  near  a 
busbar  section  is  very  severe  and  probably  shuts  down 
this  section.  As  troubles  in  feeder  cables  are  very  much 
more  frequent  than  at  the  busbars,  the  installation  of 
feeder  reactors  greatly  reduces  the  frequency  of  serious 
troubles.  While  a  feeder  reactor  may  be  a  relatively 
small  percentage,  referred  to  the  feeder  capacity,  it  is 
large  relative  to  the  station  capacity.  It  therefore 
greatly  reduces  the  shock  of  a  short  circuit  on  the  sys- 
tem, maintains  some  voltage  on  the  busbars,  and  thus, 
if  properly  chosen,  protects  against  the  dropping  out  of 
synchronous  apparatus.  Also,  by  permitting  a  more 
rapid  opening  of  the  circuit  breakers,  it  reduces  the 
duration  of  the  trouble. 

A  question  arises  as  to  what  effect  this  necessary 
sectionalizing  of  the  system  by  reactors  has  on  the  syn- 
chronizing power  of  the  system,  and  thus  on  the  stabil- 
ity of  operation,  the  more  so  as   in  case  of  trouble  a 
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local  and  temporary  drop  of  voltage  may  still  further 
lower  the  synchronizing  power. 

Dr.  Steinmetz  then  proposes  a  specific  problem  to 
show  that  feeder  reactors  are  necessary  for  the  stable 
operation  of  alternators  within  the  stations.  Consid- 
ering the  effect  of  a  feeder  short  circuit  close  to  the 
busbars  on  a  25-cycle,  9,000-volt  generating  station  of 
60,000  kw.  steam-turbine-alternator  capacity,  without 
and  with  feeder  reactors;  assuming  that  the  short 
circuit  is  opened  after  one  second;  assuming  as  fair 
average  an  equivalent  effective  reactance  of  armature 
reaction  o'f  85  per  cent,  a  true  self-inductive  internal 
reactance  of  the  alternators  of  6.8  per  cent  and  an 
external  reactance  as  power-limiting  generator  reactor 
of  6  per  cent,  let  the  duration  of  the  field  transient  (full- 
load  conditions  be  t„  =  4.51  seconds  and  the  field  atten- 
uation constant  a„  ^  0.222.    The  transient  then  is  given 
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FIG.  5 — STEINMETZ  CURVES  SHOW  HOW  FEEDEK  REACTANCE 
STABILIZES  OPERATION  OF  GENERATING  PLANTS 

by  c  =  e,  -|-  (e,.  —  e,)  v^J,  where  e„  =  voltage  of  the 
machine  at  the  moment  t  =  d;  for  instance,  initial 
voltage  in  the  moment  when  a  short-circuit  has  been 
opened,  e,  =  machine  voltage  corresponding  to  the 
exciter  voltage  impressed  upon  the  machine,  that  is, 
final  voltage  of  the  machine.  Three  cases  are  con- 
sidered : 

1.  No  feeder  reactor,  thus  dead  short-circuit  on  the 
busbars. 

2.  A  feeder  reactor  of  0.5  ohm  per  phase,  or  2.9 
times  the  true  reactance  of  the  generating  station,  or 
37  per  cent. 

3.  A  feeder  reactor  of  0.7  ohm  per  phase,  or  4.05 
times  the  true  reactance  of  the  generating  station,  or 
52  per  cent. 

1.  With  12.8  per  cent  self-inductive  reactance,  the 
momentary  or  initial  short-circuit  current,  as  a  frac- 
tion of  the  rated  current  of  the  station,  is  given  by 
z„  =  7.8,  the  final  short-circuit  current  is  i,  =:  1.34, 
and  the  duration  of  the  short-circuit  transient  is  t^  = 
0.582  second.  This  gives  an  attenuation  constant  a 
=  1.72,  and  the  equation  of  the  short-circuit  current 
transient  is  /  =  1.34  +  6.46  $-'"'.  This  current  is 
plotted  in  Fig.  5,  marked  i,. 

The  induced  generator  voltage,  which  is  given  as 
a  fraction  of  the  induced  voltage  immediately  before 
the  short  circuit  by  the  transient,  is  e  ==  0.172  -f- 
0.828  £-'"'  (plotted  as  curve  e  in  Fig.  5).  The  terminal 
voltage  is  zero  during  the  short  circuit  at  one  second. 
With  the  opening  of  the  short  circuit  the  terminal  volt- 
age jumps  back  to  the  same  fraction  of  the  terminal 
voltage  before  the  short  circuit  to  which  the  induced 
voltage  has  dropped,  that  is,  to  the  point  of  curve  e,. 


32.2  per  cent  of  the  previous  terminal  voltage.  From 
this  point  at  one  second  the  voltage  now  gradually 
recovers  on  the  field  transient  equation  e°  =  1  — 
0.678  6-°""'.  During  the  short  circuit  the  terminal 
voltage  thus  traverses  the  values  of  A,  B„  C„  D„  F„ 
in  Fig.  5.  As  seen,  the  voltage  recovery  is  very  slow, 
and  it  is  not  probable  that  any  synchronous  apparatus 
will  remain  in  step.  The  short-circuit  current  after 
one  second  in  which  the  circuit  breaker  has  to  open  is 
two  and  one-half  times  the  rated  current,  or  150,000  kva. 

2.  With  12.8  per  cent  self-inductive  generator  react- 
ance and  37  per  cent  feeder  reactance,  the  total 
reactance  is  49  per  cent,  and  the  cycles  of  terminal 
voltage  and  short-circuit  current  are  again  calculated  as 
above  and  are  shown  in  Fig.  5  by  curves  i ,  e.  and  e". 
At  the  moment  of  short  circuit  the  terminal  voltage 
makes  a  sudden  drop  to  curve  e/  to  0.744  of  the  pre- 
vious value,  then  follows  the  curve  e°  for  one  second, 
then  on  opening  the  short  circuit  suddenly  jumps  from 
0.543  on  e,"  curve  to  0.732  on  e.,  and  then  gradually 
recovers  on  the  field  transient  given  by  the  equation 
e<,  =  1  —  0.268  e-° '"'.  The  terminal  voltage  thus 
traverses  the  broken  curve  ABjCfi.F.. 

While  the  voltage  recovery  after  the  short  circuit  is 
slow,  the  terminal  voltage  even  during  the  short  circuit 
remains  above  half  value.  The  current  after  one  second 
when  opening  the  short  circuit  is  only  1.46  times  full- 
load  current. 

3.  In  the  same  manner  the  curves  are  calculated  for 
52  per  cent  feeder  reactance  and  the  values  as  shown 
in  Fig.  5  are  i,,  e^,  e°,  giving  for  the  terminal  voltage 
the  curve  AB.CJJ^F^.  The  short-circuit  current,  when 
the  circuit  breaker  opens  after  one  second,  is  only  9 
per  cent  above  full-load  current. 

How  Synchronism  May  Be  Lost 

The  question  then  arises  of  the  bearing  of  these  volt- 
age curves  on  synchronous  operation.  During  the 
period  of  dead  short  circuit  or  zero  terminal  voltage, 
B,C,,  there  is  no  synchronizing  power.  There  is  no 
load  on  the  generators  beyond  the  ■Cr,  and  the  load 
losses,  which  are  moderate  even  at  this  initial  high 
momentary  short-circuit  current,  rapidly  decrease  with 
the  decreasing  short-circuit  current.  Thus  the  alter- 
nators speed  up  until  the  governor  shuts  off  steam  or 
the  emergency  governor  trips.  The  former  necessarily 
must  take  an  appreciable  time  to  avoid  trouble  from 
steam  governor  hunting.  Usually,  the  speeding  up  will 
occur  until  the  emergency  trips  and  cuts  off  steam 
about  10  per  cent  above  normal  speed.  Then  slowing 
down  occurs  until  the  machines  are  again  put  on  their 
governors.  The  speeding  up,  however,  occurs  at  differ- 
ent rates,  owing  to  the  differences  in  the  momentum 
of  different  machines;  the  speed  of  tripping  cannot  be 
exactly  the  same,  as  absolute  reliability  rather  than 
exactness  of  speed  is  the  main  requirement  of  the 
emergency  cut-off,  and,  furthermore,  some  speeding  up 
will  continue  after  the  closing  of  the  governor,  owing 
to  the  steam  contained  between  the  cut-off  and  the  tur- 
bine, and  in  the  turbine. 

Thus,  if  during  this  period  the  machines  do  not  have 
sufficient  power  to  keep  each  other  rigidly  in  step,  at 
the  time  when  the  short-circuit  current  is  cleared  and 
the  voltage  returns,  the  machines  probably  have  drifted 
so  far  apart  that  they  cannot  pull  each  other  into  step 
again,  but  continue  slipping  out  of  synchronism,  short- 
circuiting  each  other  and  keeping  zero  terminal  voltage 
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indefinitely.  An  equation  which  gives  the  limits  of 
sjTichronieing  power — that  is,  the  maximum  speed  dif- 
ference from  which  the  machines  can  pull  each  other 
into  step  promptly — is  then  derived  by  Dr.  Steinmetz. 
It  is  shown  that  even  in  the  fraction  of  a  second — that 
is,  in  a  time  much  shorter  than  the  circuit  breaker 
can  open  a  short  circuit — machines  of  different  t>'pes 
have  drifted  apart  by  greater  speed  differences  than 
those  at  which  the  machines  can  pull  each  other  into 
step  again  at  their  reduced  synchronizing  power. 

However,  even  with  identical  machines,  especially  if 
the  speeding  continues  to  the  tripping  of  the  emergency 
steam  valve,  inevitable  inequalities  in  the  tripping  speed 
and  in  the  time  of  restoring  the  machines  on  steam 
governor  control  probably  cause  greater  speed  differ- 
ences than  is  permissible  by  the  synchronizing  power. 
Furthermore,  even  if  the  short  circuit  is  opened  in  a 
second  or  less,  the  induced  voltage  has  dropped  so  con- 
siderably—e,  in  Fig.  5 — and  the  recovery  curve — e,°  in 
Fig.  5 — is  so  slow;  that  the  machines  cannot  immedi- 
ately take  load,  and  speeding  up  continues  for  some 
time. 

Thus  it  may  be  expected  that  with  a  dead  short 
circuit  at  or  near  the  busbars  of  a  high-power  steam- 
turbine  station,  the  generators  drop  out  of  synchronism 
and  are  not  able  to  pull  back  promptly,  but  begin  to 
drift  indefinitely,  slipping  past  each  other  at  zero 
voltage. 

For  a  machine  to  remain  in  synchronism  with  other 
machines,  with  full-load  steam  supply  and  the  load 
thrown  off  by  a  short  circuit,  etc.,  the  machine  must  be 
able  to  transfer  full  load  to  other  machines,  within  its 
limits  of  synchronizing  power,  that  is,  with  a  phase  dis- 
placement not  exceeding  90  deg. 

Dr.  Steinmetz  showed  that  the  voltage  limit  of  syn- 
chronizing power  in  most  large  machines  is  a  little 
below  half  voltage,  and  the  conclusion  follows  that: 

As  long  as  the  machines  do  not  drop  below  half 
voltage,  no  danger  exists  of  the  machines  breaking  out 
of  synchronism  by  the  sudden  loss  of  load  under  short 
circuit  or  other  accidents,   and. 

If  a  feeder  reactor  limits  the  voltage  drop  of  the 
station,  due  to  a  feeder  short  circuit,  to  50  per  cent  or 
less,  the  machines  in  the  station  remain  in  synchronism, 
even  when  speeding  up  due  to  the  release  of  load,  when 
tripping  their  emergency  steam  cut-offs,  etc.,  and  the 
voltage  thus  recovers  immediately  on  the  opening  of  the 
short  circuit. 

As  seen  from  Fig.  5,  this  is  the  case  even  with  the 
smaller  feeder  reactor,  and  under  the  given  conditions, 
the  smaller  feeder  reactor  thus  should  offer  complete 
protection  against  loss  of  synchronism  of  the  station 
as  result  of  a  feeder  short  circuit. 

Similar  relations  then  exist  between  generating  sta- 
tion and  synchronous  machine  loads,  such  as  converters 
and  synchronous  motors. 

The  .synchronous  converter  probably  represents  by 
far  the  most  frequent  .synchronous  machine  load.  Its 
internal  characteristics  are  somewhat  similar  to  those 
of  the  steam-turbine  alternator — that  is,  high  effective 
reactance  of  armature  reaction  and  low  true  self- 
inductive  reactance — and  it  therefore  is  probable  that 
about  the  same  numerical  relations  pertain. 

Such  values  of  feeder  reactors,  which  are  sufficient  to 
guard  the  generating  stations  against  loss  of  syn- 
chronism by  maintaining  the  station  under  feeder  short 
circuits,  above  the  voltage  limit  of  synchronizing  power, 


may  in  general  be  expected  also  to  guard  the  syn- 
chronous converters  in  the  substations  against  being 
thrown  out  of  step — that  is,  shut  down  by  the  shock  on 
the  system  due  to  feeder  short  circuit. 


Mechanical  Engineers  Propose  New 
Code  of  Ethics 

ANEW  code  of  ethics,  which  may  serve  as  a  basis  for 
a  code  of  principles  for  all  engineers,  has  been  pro- 
posed by  the  American  Society  of  Mechanical  Engineers 
and  presented  before  its  recent  semi-annual  meeting  and 
also  before  the  Federation  of  American  Engineering 
Societies. 

The  essential  feature  of  the  code  is  its  brevity.  It 
contains  but  fourteen  short  paragraphs  and  is  intended 
to  be  a  brief  positive  statement  of  the  professional  re- 
lations of  engineers  to  the  public,  to  their  clients  or  em- 
ployers and  to  one  another.  Action  will  probably  be 
taken  on  its  adoption  in  December. 

The  proposed  code  is  as  follows: 

1.  The  mechanical  engineer  should  be  guided  in  all  his 
relations  by  the  highest  principles  of  honor,  of  fidelity  to 
his  client  and  of  loyalty  to  his  country. 

2.  His  first  duty  is  to  serve  the  public  with  his  special- 
ized skill.  In  promoting  the  welfare  of  society  as  a  whole 
he  advances  his  own  best  interests  as  well  as  those  of  the 
whole  engineering  profession. 

3.  He  should  consider  the  protection  of  his  client's  or 
employer's  interests  in  professional  matters  his  essential 
obligation,  provided  these  interests  do  not  conflict  with  the 
public  welfare. 

4.  He  shall  refrain  from  associating  himself  or  contin- 
uing to  be  associated  with  any  enterprise  of  questionable 
or  illegitimate  character. 

5.  ■  He  can  honorably  accept  compensation,  financial  or 
otherwise,  from  only  one  interested  party  unless  all  parties 
have  agreed  to  his  recompense  from  other  interested  parties. 

6.  He  must  inform  his  clients  of  any  business  connec- 
tions, interests  or  circumstances  such  as  might  influence  his 
judgment  or  the  quality  of  his  services  to  his  clients. 

7.  He  must  not  receive,  directly  or  indirectly,  any  roy- 
alty, gratuity  or  commission  on  any  patented  article  or 
process  used  in  the  work  upon  which  he  is  retained  without 
the  consent  of  his  clients  or  employers. 

8.  He  should  satisfy  himself  before  taking  over  the  work 
of  another  consulting  engineer  that  good  and  sufficient  rea- 
sons exist  for  making  the  change. 

9.  He  must  base  all  reports  and  expert  testimony  on 
facts  or  upon  theories  founded  only  on  sound  engineering 
principles  and  experience. 

10.  He  must  not  regard  as  his  own  any  information 
which  is  not  common  knowledge  or  public  property,  but 
which  he  obtained  confidentially  from  a  client  or  while  en- 
gaged as  an  employee.  He  is,  however,  justified  in  using 
such  data  or  information  in  his  own  private  practice  as 
forming  part  of  his  professional  experience. 

11.  He  should  do  everything  in  his  power  to  prevent 
sensational,  exaggerated  or  unwarranted  statements  about 
engineering  work  being  made  through  the  public  press. 
First  descriptions  of  new  inventions,  processes,  etc.,  for 
publication  should  be  furnished  only  to  the  engineering 
societies  or  to  the  technical  press. 

12.  He  should  not  advertise  in  an  undignified,  sensa- 
tional or  misleading  manner,  or  off'cr  commissions  for  pro- 
fessional work,  or  otherwise  improperly  solicit  it. 

1.3.  He  should  not  compete  knowingly  with  a  fellow- 
engineer  for  employment  on  the  basis  of  professional 
charges  or  attempt  to  supplant  a  fellow-engineer  after 
definite  steps  have  been  taken  toward  the  other's 
employment. 

14.  He  should  assist  all  his  fellow-engineers  by  exchange 
of  general  information  and  valuable  experience  or  by  in- 
struction through  the  engineering  societies,  the  schools  of 
applied  science  and  the  technical  press. 


Interconnection  in  Sonthern  Vermont 

Tying  Hydro-Electric  Properties  Together  for  Co-operative  Service  Saves  Fuel  and  Water- 
Centralization  of  Dispatching  Functions  Helpful — Graphic 
Analyses  of  Intercompany  Operations 


CHITTENDEN  RESERVOIR,  WHICH   IS   MAINSTAY  OF  VERMONT   HYDliO-ELECTRIC  CORPORATION 


THE  progressive  interconnection  of  hydro-elec- 
tric systems  in  southern  Vermont  is  establish- 
ing a  new  era  in  central-station  operations  in 
a  section  of  New  England  hitherto  handicapped 
by  isolated  utility  administration.  Taken  with  the  con- 
solidation of  various  properties  in  the  Rutland  district 
into  a  single  administrative  system,  the  interchange  of 
energy  now  attained  between  both  industrial  and  public 
utility  plants  is  making  it  possible  to  handle  rapidly 
increasing  loads  more  effectively,  conserve  water,  avoid 
the  importation  of  coal  or  oil  on  any  appreciable  scale, 
utilize  labor  to  better  advantage  and,  last  but  not 
least,  to  keep  down  the  investment  burden  necessary  to 
supply  service  in  the  southern  Green  Mountain  area. 
The  Green  Mountain  range  traverses  the  state  from 
north  to  south  and  affords  an  abundant  supply  of  water 
for  power,  agricultural  and  other  purposes.  For  many 
years  hydro-electric  energy  has  been  utilized  extensively 
throughout  the  state,  but  it  is  only  of  late  that  the 
advantages  of  interconnection  and  plant  co-oi"dination 
have  been  realized  and  a  comprehensive  development 
exploited. 

Southern  Vermont  Interconnection  Comprises 
Five  Systems 

Five  important  systems  of  hydro-electric  supply  are 
now  interconnected  in  the  Rutland  district,  the  Vermont 
Hydro-Electric  Corporation,  the  Hortonia  Power  Com- 
pany, the  Vermont  Marble  Company,  the  Rutland  Rail- 
way, Light  &  Power  Company  and  the  Fall  Mountain 
Electric  Company  (supplied  from  the  Vernon  station 
of  the  New  England  Power  Company  interests.  These 
interconnections  are  still  in  process  with  a  larger  plane 
of  usefulness  in  sight  when  new  plant  developments  are 
completed,  but  much  has  already  been  accomplished,  as 
this  studv  of  the  Rutland  .system  indicates 


The  total  generating  capacity  available  for  southern 
Vermont  through  the  interconnection  of  about  a  score  of 
plants  on  these  systems  is  about  27,500  kw.  in  present 
installed  units,  including  3,500  kw.  available  from  the 
Fall  Mountain  tie  line  north  of  Bellows  Falls.  The 
co-operation  of  these  various  plants  is  advantageously 
shown  in  the  accompanying  diagram  of  energy  outputs 
through  October,  1919,  and  in  the  diagram  of  energy 
interchanges  for  the  calendar  year  1918.  Conservation 
of  water  is  perhaps  the  most  striking  result  indicated, 
and  this  has  been  effected  through  load  dispatching  of 
a  very  high  order  of  excellence. 

In  considering  the  operating  co-ordination  accom- 
plished on  these  systems  a  brief  survey  of  their  extent 
is  desii-able,  with  a  short  account  of  the  improvements 
recently  effected  and  in  progress  through  consolidation 
and  upbuilding.  The  operating  headquarters  of  the  Ver- 
mont Hydro-Electric  Corpoi-ation  and  the  Hortonia 
Power  Company  are  both  in  Rutland,  which  may  fairly 
be  regarded  as  the  load  center  of  the  interconnected 
systems.  To  the  north,  northwest  and  northeast  are 
the  generating  plants  and  transmission  lines  of  the  Hor- 
tonia company.  Along  a  general  north  and  south  line 
running  to  the  west  of  Rutland  is  the  system  of  the  Ver- 
mont Marble  Company,  with  headquarters  at  Proctor. 
Northeast  of  Rutland  and  extending  to  the  southeast 
are  the  lines  and  plants  affiliated  with  the  Vermont  cor- 
poration, extending  into  Claremont,  N.  H.,  and  thence 
down  the  Connecticut  Valley  by  tie  line  to  Bellows  Falls 
and  the  Vernon  station,  the  last  being  the  largest  hydro- 
electric plant  on  the  Chase-Harriman  system  (New 
England  Power  Company  group). 

The  Vermont  Hydro-Electric  Corporation  acquired  in 
1919  the  plants  and  lines  of  the  Colonial  Power  &  Light 
Company,  Western  Vermont  Power  &  Light  Company, 
Claremont  Power  Company  (of  New  Hampshire),  water 
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rights  of  the  Clarendon  Power  Company  (of  Vermont), 
the  Mendon  generating  station  of  the  Rutland  Railway, 
Light  &  Power  Company,  and  the  control  of  the  hydro 
electric  production  of  the  Pittsford  Power  Company,  in 
order  to  correlate  the  plants,  obtain  larger  amounts  of 
energy,  sell  greater  quantities  of  electricity  in  southern 
Vermont  and  effect  economies  in  management,  and  fur- 
ther, to  raise  more  readily  capital  for  the  development 
of  additional  generating  facilities. 

The   Hortonia   Power   Company,   organized    in    191.5, 
includes  the  following  consolidated  properties  in  its  own 

HUNT1N6T0N  FALLS  (VtMnitleCo) 
„.BEiOENS^ 
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INTERCONNECTIONS  OF  VERMONT  HYDRO-ELECTRIC 
CORPORATION,  VERMONT  MARBLE  COMPANY,  HOR- 
TONIA POWER  COMPANY,  RUTLAND  RAILWAY,  LIGHT 
&  POWER  COMPANY  AND  FALL  MOUNTAIN  j^LECTRIC 
COMPANY 
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system:  Neshobe  Electric  Company,  Lake  Dunmore 
Power  &  Traction  Company,  Gaysville  Electric  Light  & 
Power  Company  and  White  River  Electric  Company. 
This  sy.stem  is  being  co-ordinated  into  an  operating  or- 
ganization with  centralized  direction,  but  at  this  writing 
additional  transmission-line  construction  remains  to  be 
completed  in  order  that  the  plant  groups  may  be  inter- 
connected between  the  Bethel  and  Wells  River  districts. 
The  major  service  of  the  system  is  furnished  in  west- 
central  Vermont,  and  the  company's  lines  extend  across 
the  southern  end  of  Lake  Champlain  into  New  York 
State. 

The  Vermont  Marble  Company's  system  is  built  upon 
the  industrial  development  of  the  marble  region  west 
and  north  of  Rutland,  with  a  group  of  hydro-electric 
stations  interconnected  with  the  Vermont  Hydro-Electric 
and  Hortonia  systems  for  advantageous  use  of  water 


and  interchange  of  energj\  The  Rutland  Railway,  Light 
&  Power  Company  handles  the  central-station  and  elec- 
tric railway  service  of  the  immediate  Rutland  district 
and  is  operated  by  the  Vermont  Hydro-Electric  Cor- 
poration management.  The  Fall  Mountain  system 
includes  no  active  generating  plants,  but  is  a  distributer 
of  the  New  England  Power  Company  oi-ganization. 

The  engineering  characteristics  of  the  plants  on  the 
foregoing  systems  are  extremely  varied.  The  installa- 
tions now  in  service  include  low,  medium  and  high-head 
developments,    with    and    without    substantial    storage 

facilities.  Plant  capacities 
are  moderate  for  the  most 
part,  and  both  25-cycle  and 
60-cycle  loads  are  being 
handled.  The  most  impor- 
tant interconnections  are  by 
44,000-volt,  60-cycle,  three- 
phase  transmission.  The 
eighteen  principal  hydro- 
electric plants  operated  on 
these  systems  illustrate  a 
range  in  heads  of  from  16  ft. 
to  675  ft.  (5.9  m.  to  206  m.), 
with  a  range  in  available  ca- 
pacity of  from  250  kw.^o 
3,500  kw.  These  systems 
represent  a  gradual  develop- 
ment of  local  resources  and 
extension  of  operations  to  in- 
clude adjacent  markets  and 
inter  station  co-operation. 
Some  of  the  plants  represent 
obsolete  designs;  others  af- 
ford examples  of  modern  en- 
gineering and  operating  co- 
ordination. Certain  tenden- 
cies toward  standardization 
can  be  seen  in  plants  devel- 
oped by  a  single  interest  and 
under  centralized  engineer- 
ing supervision,  but  in  many 
respects  the  properties  in- 
volved in  southern  Vermont 
interconnection  are  of  such  a 
heterogeneous  character  that 
it  is  difficult  to  trace  any 
general  problem  solution  in 
the  evolution  of  the  plants 
themselves.  At  the  same 
time,  some  engineering  and  operating  details  suggest 
the  line  of  advance  being  followed  in  the  better  utiliza- 
tion of  the  hydro-electric  resources  of  the  particular 
territory  served. 

Engineering  Methods  Involved  in  Territorial 
Hydro-Electric  Development 

Some  of  the  more  important  engineering  methods 
concerned  in  the  development  and  co-ordination  of  plants 
in  this  district  are  as  follows: 

1.  Selection  of  direct-connected  units  and  discard  of 
belt-connected  installations  in  new  work. 

2.  Use  of  more  efficient  waterwheels. 

3.  Use  of  similar  plant  designs  under  favorable  con- 
ditions. 

4.  Development  of  plants  to  reutilize  water  on  given 
watershed. 
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VARIATIONS  IN  ELEVATION  OF  CHITTENDEN  RESERVOIR  WITH 
CORRESPONDING  PRECIPITATION  FOR  1917  AND  1918 

5.  Increasing  capacity  of  exciting  plants. 

6.  Concentration  of  25-cyele  load  for  localized  supply. 

7.  Development  of  plant.s  in  gorge  sites. 

8.  Use  of  frequency  changers  to  increase  flexibility 
of  operation. 

9.  Extension  of  transmission  lines. 

10.  Diversion  of  existing  streams  to  increase  water 
supply. 

In  general,  the  tendency  is  to  do  away  with  belted 
generating  units  in  these  plants  except  where  the  instal- 
lations are  relatively  old  and  of  small  capacity.  In  some 
cases  a  combination  unit  consisting  of  25-cycle  and  60- 
cycle  generators  belted  or  direct-connected  to  a  single 
waterwheel  is  utilized.  None  of  the  modern  stations,  of 
course,  uses  other  than  direct-connected  equipment,  but 
the  necessity  for  supplying  railway  rotary  converters 
at  25  cycles  as  well  as  60-cycle  loads  has  required  the 
employment  of  double-frequency  outfits  in  some  installa- 
tions. The  replacement  of  old  wheels  by  more  efficient 
designs  is  also  being  gradually  accomplished. 

Rehabilitatio.n  of  Carvers  Falls  to  Increase 
Output  8,500,000  Rvv^.-Hr. 

Elimination  of  belt  driving,  the  substitution  of  more 
efficient  wheels  and  increase  of  capacity  by  raising  the 
head  from  120  ft.  to  185  ft.  (36.5  m.  to  56.3  m.)  illus- 
trate a  program  of  betterment  planned  for  early  accom- 
plishment at  the  Carvers  Falls  station  of  the  Hydro- 
Electric  Corporation.  This  plant  is  situated  on  the 
Poultney  River,  and  the  present  installation  consists 
of  tvi'o  500-kva.,  25-cycle  generators  direct-connected  to 
waterwheels  and  a  300-kva.,  60-cycle  generator  belted  to 
one  of  the  500-kva.  generators.  The  head  will  be  raised 
by  building  a  new  dam  1,200  ft.  (365  m.)  above  the 
present  dam.    Water  will  be  taken  to  the  plant  through 
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a  wood-stave  pipe  line  78  in.  (200  cm.)  in  diameter 
and  terminating  after  a  run  of  2,000  ft.  (610  m.)  in 
steel  penstock.s  about  400  ft.  (120  m.)  long.  In  the 
present  station  building  will  be  housed  two  1,250-kva. 
generators  direct-connected  to  two  waterwheels,  with 
space  for  a  future  third  unit.  This  redevelopment  will 
increase  the  output  of  this  station  by  about  5,900,000 
kw.-hr.  primary  energy  and  2,650,000  kw.-hr.  secondary 
energy  per  year,  making  the  total  output  13,200,000 
kw.-hr.  at  Carvers  Falls.  The  estimated  cost  of  the 
redevelopment  is  $200  per  kilowatt,  or  $400,000  total. 
When  redeveloped,  the  output  will  be  7,900,000  kw.-hr. 
primary  and  5,300,000  kw.-hr.  secondary.  The  1918  out- 
put of  this  plant  was  2,000,000  kw.-hr.  primary  and 
2,650.000  kw.-hr.  .secondary  energv'. 

The  storage  in  this  watershed,  which  covers  about 
186  sq.  miles  (475  sq.km.),  can  be  materially  increased 
by  the  utilization  of  several  small  lakes  and  ponds.  The 
present  available  storage  consists  of  574,600,000  cu.ft. 
(16,250,000  cu.m.i  in  Lake  Bomoseen  and  Glen  Lake, 
and  the  additional  storage  under  consideration  above 
brings  the  total  possible  storage  to  749,100,000  cu.ft. 
(21.210,000  cu.m.),  or  4,000,000  cu.ft.  per  square  mile 
(290,000  cu.m.  per  sq.km.).  In  the  remodeled  plant  the 
efficiencies  of  the  waterwheels  and  turbines  are  com- 
puted at  73  per  cent  and  91.4  per  cent  respectively. 

The  increased  use  of  water  upon  an  existing  water- 
shed is  also  being  provided  for  at  the  so-called  No.  3 
development  of  the  Vermont  Hydro-Electric  Corpora- 
tion, about  2  miles  (3  km.)  north  of  Rutland.  At  this 
point,  on  East  Creek,  there  is  now  under  construction 
a  2,000-kw.  (initial  capacity)  station  of  two  units  to 
operate  under  a  head  of  175  ft.  (53.4  m.').  The  esti- 
mated cost  of  this  installation  is  about  $400,000.  This 
new  station  will  utilize  the  water  which  has  passed 
through  the  Pittsford  and  Mendon  stations,  and  will 
also  take  water  from  the  south  branch  of  East  Creek, 
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which  does  not  serve  the  two  upper  stations.  The  dam 
site  for  this  development  is  about  2,000  ft.  (610  m.) 
below  the  Mendon  station,  and  water  will  be  taken  to 
the  new  station  by  a  78-in.  (200-cm.)  wood-stave  pipe 
line  about  8,000  ft.  (2,440  m.)  long.  The  output  of  No.  3 
station  will  be  about  5,000,000  kw.-hr.  annually,  with 
two  units  in  service.  This  station  will  have  the  great 
advantage  of  the  stream  regulation  furnished  by  the 
Chittenden  and  Pittsford  reservoirs.  The  capacity  of 
the    former    is    about    1,000,000,000    cu.ft.    (28,400,000 


CLARENDON  GORGE,  WHICH  WILL  IMPOUND  50,000,000  CU.FT. 

cu.  m.)  and  of  the  latter  150,000,000  cu.ft.  (4,250,000 
cu.  m. ).  From  the  Chittenden  Reservoir  to  No.  3  sta- 
tion the  river  falls  about  900  ft.  (275  m.).  With  proper 
handling  it  is  expected  that  No.  3  station  can  be  oper- 
ated at  2,000  kw.  output  ten  hours  a  day  and  300  days 
l)er  year.  The  Pittsford  plant  produces  about  5,000,000 
kw.-hr.  and  the  Mendon  station  4,000,000  kw.-hr.  an- 
nually. The  load-dispatching  headquarters  of  the  Ver- 
mont Hydro-Electric  Corporation  will  be  at  No.  3  sta- 
tion upon  its  completion,  the  present  headquarters  being 
at  the  Cavendish  station.  The  No.  3  station  will  supply 
additional  energy  greatly  desired  in  the  southern  Ver- 
mont  and   western   New   Hampshire  territory,   and   a 


third  unit  will  probably  be  added  before  the  year  ends. 

The  location  of  generating  plants  in  or  near  gorges 
where  the  hydraulic  conditions  are  unusually  favorable 
to  development  is  illustrated  in  the  Cavendish  station 
of  the  Vermont  Hydro-Electric  Corporation.  This  plant 
is  a  1,500-kw.  installation  operating  under  a  head  of 
120  ft.  (35.6  m.),  and  utilizing  the  waters  of  the  Black 
River  by  means  of  a  dam  about  1,000  ft.  (305  m.) 
upstream.  In  common  with  several  other  of  the  com- 
pany's plants,  this  installation  is  provided  with  a  surge 
tank  in  the  penstock  line  fi'om  the  dam.  Comparatively 
little  storage  is  available  at  present  at  Cavendish.  The 
company  now  owns  water  rights  on  the  Mill  River, 
southwest  of  Rutland,  which  include  a  gorge  permitting 
a  development  of  nearly  the  entire  watershed  of  the 
Mill  River. 

The  total  watershed  above  the  proposed  dam  covers 
about  66  square  miles  (170  sq.km.).  It  is  planned 
to  build  a  dam  about  70  ft.  (21  m.)  high  in  the  Claren- 
don Gorge,  which  is  over  100  ft.  (30  m.)  deep  and  130 
ft.  (40  ra.)  wide,  impounding  about  50,000,000  cu.ft. 
''1,420.000  cu.m.")  of  water.  The  water  will  be  conveyed 
to  the  generating  station  by  a  78-in.  (200-cm.)  wood- 
stave  pipe  9,500  ft.  (2,900  m.)  long,  with  a  final  steel 
penstock  section  1,700  ft.  (519  m.)  long.  The  available 
static  head  will  be  305  ft.  (93  m.) .  A  2,000-kw.  generat- 
ing station  is  contemplated,  and  the  estimated  cost  of 
the  development  is  $450,000. 

When  the  No.  3  station,  Carvers  Falls  redevelopment, 
and  the  new  plant  on  Mill  Riv^r  are  completed,  the  esti- 
mated annual  output  of  the  hydro-electric  stations  of 
the  Vermont  corporation's  immediately  controlled  sys- 
tem will  be  about  41,000,000  kw.-hr.,  about  two-thirds  of 
which  will  be  primary  power.  The  Cavendish  station 
produces  about  5,000,000  kw.-hr.  a  year,  and  the  Claren- 
don station  will  deliver  about  8,000,000  kw.-hr.  The 
amount  of  steam  power  interconnected  with  this  system 
in  small  mill  or  public  utility  plants  is  so  small  as  to  be 
practically  negligible,  although  it  is  of  some  slight 
operating  advantage. 

Eight  Stations  to  Use  Water  in  Succession 
Using  Same  Storage 

The  hydro-electric  plants  of  the  Vermont  Marble  Com- 
pany are  located  on  Otter  Creek,  which  receives  water 
from  East  Creek  and  Mill  River,  as  well  as  from  smaller 
tributaries.  These  stations,  four  in  number,  and  the 
Mendon  and  Pittsford  stations  are  established  in  "  hy- 
draulic series,"  together  with  the  Middlebury  station 
of  the  Hortonia  Power  Company,  so  that  when  the 
Vermont  Hydro-Electric  Corporation's  No.  3  station  is 
completed  there  will  be  eight  plants  using  water  in 
succession  in  the  Otter  Creek  valley,  co-ordinated  into 
close  operating  relationship  and  benefiting  more  or  less 
from  the  storage  and  regulation  afforded  by  the  Chitten- 
den and  Pittsford  reservoirs.  The  Huntington  Falls 
and  Beldens  stations  of  the  Vermont  Marble  Company 
are  in  this  group  and  are  of  similar  design.  Each 
operates  under  a  40-ft.  (12.2  m.)  head  and  contains  two 
750-kw.  units  directly  driven  by  waterwheels.  Three 
750-kw.  units  comprise  the  generating  equipment  of 
the  marble  company's  Proctor  station,  which  is  the 
operating  center  of  this  important  industrial  hydro- 
electric transmission  system. 

In  a  later  issue  of  the  Electrical  World  further  de- 
tails of  this  New  England  development,  including  the 
675  ft.  (206  m.)  plant  of  the  Hoi'tonia  Power  Company 
will  be  given. 
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DEVELOPED  -WATER  POWER: 

•  Re  pre  sen's  100,000  hp.  of 

insfalleol  capacif/ 
■\- Represents  less  than  W.OOO hp 
of  insixpilled  coipoidiy 

o    Represents   1,000,000  continuous 

horsepower 

X  Represent  less  i-horn  1.000,000  conHnuous 
horsepower 
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Power  Requirements  for  Coal  Mining 

Energy  Consumption  and  Minimum  Demand  of  Bituminous  Coal  Mines 
Shown  Under  Different  Mining  Conditions  and  with  Varying  Output  of 
Coal  —  Suggestions   Made  for  Successfully   Changing  Over  Old    Mines 

By   ROBERT  ANTHONY 


A  NALYSIS  shows  that  power  is  used  for  three 
/\^     general  purposes  in  the  operation  of  a  coal 

/■ — ^^  mine:  First,  it  is  required  to  ventilate  and 
.^L.  Xm. drain  the  mine  properly  in  order  to  make  it 
a  safe  place  in  which  to  woi'k.  This  requires  a  prac- 
tically constant  load  which  does  not  var>'  with  the  out- 
put and  depends  upon  the  gas  and  water  conditions. 

Then  comes  the  hoisting,  hauling  and  mining  of  the 
coal,  all  of  which  fall  under  the  second  general  purpose 
for  which  power  is  used.  The  power  required  for  this 
group  of  operations  increases  and  decreases  with  the 
output  of  the  mine  and  in  about  the  same  ratio. 

The  third  classification  includes  power  for  the  top 
work,  comprising  tipples,  screens,  washers,  machine 
repair  shops,  etc.  Power  for  this  work  increases  and 
decreases  with  the  output  of  the  mine,  but  not  in  the 
same  proportion. 

These  general  classifications  can  be  applied  to  both 
drift  and  shaft  m.ines,  but  the  interrelation  is  not  the 
same  in  these  two  types  of  mines,  as  will  be  seen  by 


referring  to  the  curves  in  Figs.  1,  2  and  3.  There  are 
some  energy-consumption  figures,  however,  which  apply 
for  both  drift  and  shaft  mines.  For  instance,  the 
average  energy  consumption  for  undercutting  coal  and 
moving  the  cutter  is  about  85.  watt-hours  per  square 
foot  (8  watt-hours  per  sq.  m.).  In  some  mines  only  75 
watt-hours  is  consumed  per  square  foot  (7  watt-hours 
per  sq.m.),  though  in  extreme  cases  and  where  the  coal 
is  very  hard  125  watt-hours  may  be  required.  If  the 
coal-cutting  machine  is  kept  in  one  place,  the  under- 
cutting alone  requires  from  55  watt-hours  to  85  watt- 
hours  per  square  foot  (5  watt-hours  to  8  watt-hours  per 
sq.m.).  None  of  these  figures  includes  losses  in  any 
converting  or  transforming  equipment.  Eighty-five 
watt-hours  per  square  foot  (8  watt-hours  per  sq.m.) 
is  equivalent  to  about  0.5  kw.-hr.  per  ton  for  cutting  and 
moving  in  a  seam  4.5  ft.  to  5  ft.  (1.35  m.  to  1.5  m.) 
thick.  The  haulage  of  coal  consumes  about  1.2  kw.-hr. 
per  ton,  and  the  haulage  of  men  and  materials  about 
one-quarter    of    that    amount    on    the    average    when 
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FIGS.  1,  2,  3,  4  —  POWER  REQUIREMENTS  SHOWN  GRAPHICALLY  FOR  SHAFT  AND  DRIFT  MINES 


Fig.  1 — Energy  Rcq\Urrmrntii  of  a  Typical  Drift  Mine.  These 
are  curves  of  a  three-drift  mine  In  a  5-ft.  .siam.  The  average 
monthly  output  Is  25.000  tons  and  the  maximum  la  about  35.000 
tons. 

Flif.  2 — Testa  of  Energy  Consumed  in  a  Hhaft  Mine.  The  shaft 
la  210  ft.  deep  and  the  mine  Is  rated  at  I.OIIO  tons  of  coal  per 
hour.  The  electrical  equipment  consisted  of  the  following:  One 
800-hp.  direct-current  coal  hoist  operated  from  a  GOO-kw.  flywheel 
motor-Kenerator  set,  one  250-hp.  alternating-current  men  and  ma- 
terial hoist,  three  200-kw.  motor-generator  sets  for  underground 
haulage,    thirty     50-hp..    three-phase    coal-cutting    machines,    one 

14 


250-hp..  tliree-phase.  two-speed  ventilating  motor,  150  hp.  In 
three-ph.Tse  motors  for  the  tipple  and  shops  and  50  hp.  in  three- 
phase  motors   on   pmnps. 

Fig.  3 — Energy  Ifiriuircments  of  a  Typical  Shaft  Mine.  These 
are  curves  of  a  shaft  mine  4  50  ft.  deep  and  with  a  capacity  of 
2,000  tons  of  coal  In  a  day  of  eight  hours.  The  hoist  is  driven 
by  a  •150-hp.  induction  motor;  three  150-kw.  motor-generator 
sets  operate  the  mine  haulage  system  ;  the  fan  is  driven  by  a 
lon-hp.,  three-phase  motor,  and  other  alternating-current  motors 
aggregating  200  hp.  to  drive  pumps  are  used. 

Fig.  4 — Average  Demand  for  a  Single-Drift  Mine. 
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GEARED  ALTERNATING-Cl'RRENT    HOIST 

The  motor  on  the  hoist  is  4nn-lip..  2.2nn-volt.  three-phase,  60-cycle.  The 
WR-  of  the  hoist  drums  and  gears  is  450,000.  The  hoisting  weights  are: 
Coal,  5,000  lb.  :  cage.  11.500  lb.  :  car,  3.500  lb.  The  maximum  rope  speed 
is    1.830   ft.  per  minute   and  the  diameter  of  the  rope   is   1.375   in. 


measured  on  the  alter- 
nating-current side 
of  the  motor-genera- 
tor set.  These  energy 
consumptions  total 
about  2  kw.-hr.  pei' 
ton  for  cutting  and 
hauling  based  on  an 
average  haul  of  I 
mile  (1.4  km.)  against 
a  grade  not  exceeding 
one-half  of  1  per  cent. 

Cutting  and  hauling 
constitute  the  princi- 
pal power  require- 
ments of  drift  mines. 
The  records  from 
some  200  drift  mines 
in  Pennsylvania  and 
West  Virginia  show 
an  energy  consump- 
tion ranging  from  1.5 
kw.-hr.  per  ton  under 
the  most  favorable 
conditions  to  about 
7  kw.-hr.  per  ton  in 
extremely  gaseous 
and  wet  mines.  Un- 
der average  condi- 
tions the  entire  energy  consumption  was  2.35  kw.-hr. 
per  ton  and  the  average  output  of  drift  mines  approxi- 
mated 400  tons  per  drift  per  day. 

The  energy  consumption  of  shaft  mines  is  generally 
greater  than  that  of  drift  mines  by  an  amount  which 
depends  largely  upon  the  depth  of  the  mine,  the  amount 
of  water  which   has   to  be 
pumped  out,  and  ventilation 
requirements.     Fig.  3  is  a 
typical  curve  of  the  energy 
requirements    of    a    shaft 
mine    with    a    capacity    of 
2.000  tons  per  day  of  eight 
hours,   while    Fig.    2   gives 
the  test  results  from  a  mine 
having  a  capacity  of  1,000 
tons  per  hour. 

Old  shaft  mines  are  usu- 
ally the  more  difficult  type 
to  change  over  to  electric 
service  on  account  of  the 
trouble  and  expense  of 
changing  over  the  hoisting 
pouipment.  It  has  been 
found  preferable  to  install 
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a  new  hoist  designed 
especially  for  motor 
drive  when  possible, 
but  a  great  deal  of 
money  can  often  be 
saved  by  gearing  a 
motor  to  the  old  steam 
equipment.  When  this 
is  done  it  must  be  re- 
membered that  the 
electric  motor  will  not 
speed  up  as  the  old 
engine  would  under 
pressure,  and  a  motor 
should  therefore  be 
selected  on  a  working 
margin  of  not  less 
than  25  per  cent.  The 
electric  hoist  has 
proved  superior  to  the 
steam  hoist  from  op- 
erating and  economi- 
cal standpoints,  but 
some  operating  men 
do  not  admit  this  be- 
cause they  have  not 
had  the  proper  size 
and  type  of  electrical 
equipment. 
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FIG.  5 — TYPICAL  SECTION  OF  A  LOAD  CURVE  FROM  A  SHAFT  MINE 

This  curve  was  taken  during  the  war,  when  the  mine  was  oper- 
.iting  twenty-four  hours  per  day.  The  shaft  is  300  ft.  deep  and 
the  rated  output  is  2,500  tons  in  eight  hours.  It  will  be  noted 
tliat  the  haulage,  pumping,  ventilation,  etc.,  require  up  to  about 
;iOO  kw.  Tlie  peaks  above  this  point  are  caused  by  a  300-hp. 
induction  motor  driving  the  hoist. 


From  an  installation  viewpoint  the  induction  motor 
is  a  cheap  motor  to  place  on  a  hoist,  and  in  sizes  up  to 
about  400  hp.  it  is  usu  more  economical  in  operating 
cost  per  ton  of  coal  hoisted  from  mines.  These  induc- 
tion motors  are  geared  to  the  hoist  in  nearly  every 
instance,  and  a  typical  load  curve  of  a  mine  so  equipped 

is  given  in  Fig.  5.  When 
larger  motors  than  400  hp. 
are  required  the  tendency 
is  to  use  a  direct-current 
motor  either  geared  or 
coupled,  and  supplied  with 
energy  from  a  motor-gene- 
rator set.  The  peak  load 
with  a  synchronous  motor- 
generator  set  will  be  ap- 
proximately the  same  as 
with  an  induction-motor 
hoist,  but  the  synchronous 
motor  can  keep  up  the 
power  factor.  A  flj-^vheel 
type  of  an  induction-motor- 
generator  set  is  best  for 
very  large  direct-current 
hoists    to   minimize    peaks. 
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16 


ELECTRICAL     WORLD 


Vol.  76,  No.  1 


Sluicing  Ashes  Shows  Low  Cost 

Method  Used  in  New  Denver  Station  Shows  HandUng 

Cost  of  16.4  Cents  Per  Ton  of  Ashes,  or  About 

2   Cents  Per  Ton  of  Coal  Fired 

By  Alex  W.  Morgan 

Denver  Gas  &  Electric  Company 

ASHES  are  being  transferred  from  under  boilers  to 
,  a  storage  pit  by  means  of  a  sluiceway  in  the  new 
Lacombe  station  of  the  Denver  (Col.)  Gas  &  Electric 
Light  Company.  The  boiler  and  stoker  equipment  con- 
sists of  four  750-hp.,  class  D  Connelly  boilers  equipped 
with  Westinghouse  nine-retort  stokers  and  Westing- 
house  power  dumps.  The  accompanying  cross-sectional 
sketch  of  the  boiler  shows  the  arrangement  of  the  sluice 
with  respect  to  the  ash  dumps. 

When  ashes  ai-e  dumped  they  drop  directly  upon 
"grizzlies"  which  will  pass  pieces  of  clinker  up  to  5  in. 
(12  cm.)  in  the  smallest  dimension.  All  that  will  pass 
through  the  grizzlies  is  immediately  picked  up  by  the 
water  and  carried  out  to  the  ash  sump.  The  clinkers 
which  do  not  pass  through  are  first  cooled  with  water 
sprays  and  then  broken  up  into  pieces  that  will  pass 
through  the  grizzlies.  The  water  sprays,  consisting  of 
two  2-in.  (5-cm.)  pipes,  run  the  full  length  of  each  side 
of  the  ash  hoppers.  These  pipes  are  drilled  with  i-in. 
(6-mm.)  holes  spaced  on  3-in.  (8-cm.)  centers  and  so 
placed  that  a  spray  of  water  is  directed  across  the  hop- 
per every  li  in.  (4  cm.). 

Five  18-in.  x  23-in.  (45-cm.  x  58-cm.)  cast-iron  side- 
hung  doors  are  placed  in  the  sides  of  the  ash  hop- 
per just  above  the  elevation  of  the  grizzlies.  One  door 
is  placed  on  either  end  and  three  doors  are  equally 
spaced  along  the  front  or  ash  aisle.  These  doors  give 
sufficient  working  space  to  break  up  the  largest  clinker. 

The  sluiceway  is  18  in.  (45  cm.)  wide  at  the  top,  18 
in.  (45  cm.)  deep  with  a  semi-circular  bottom  and  is 
built  of  concrete  on  a  2  per  cent  grade  under  all  four 
boilers.    Beyond  the  boilers  the  water  enters  sewer  tile. 


Fume  Section  under  Boiler 


18  in.  (45  cm.)  in  diameter,  laid  on  the  horizontal,  and 
discharges  into  the  ash  sump.  No  abrasion  of  the  con- 
crete has  been  noticed  as  yet. 

The  pumping  equipment  consists  of  a  5-in.  x  6-in. 
(14-cm.   X   17-cm.)    American   open-runner   centrifugal 

pump,  driven  through 
a  flexible  coupling  by 
a  20-hp.,  660-r.p.m., 
three-phase  220-volt 
General  Electric  mo- 
tor. This  pump  deliv- 
ers about  1,100  gal. 
per  minute  (4,163  1. 
per  second)  against  a 
25-ft.  (8-m.)  head  and 
will  wash  out  clinkers 
weighing  up  to  15  lb. 
(6  kg.).  The  pump 
has  an  open  runner 
and  the  water  is  re- 
circulated. 

The  sluiceway  dis- 
charges the  ashes  into 
a  large  hopper  194  ft. 
(6  m.)  wide  by  26  ft. 
(8  m.)  long  by  13  ft. 
(4  m.)  deep,  from 
which  they  are  taken 
by  the  grab  bucket  of 
the  coal  crane  and  loaded  into  railway  cars. 

This  method  of  handling  ashes  is  the  best  and  most 
economical  with  which  the  writer  has  come  in  contact. 
At  the  present  time  the  plant  is  burning  250  tons  of 
coal  per  day  and  produces  about  33  tons  of  ashes  in 
twenty-four  hours.  Three  combination  men  are  required, 
one  on  each  shift,  to  handle  the  ashes  and  look  after 
the  feed  pumps.  About  one-third  of  each  man's  time  is 
required  to  handle  the  ashes.  The  crane  crew  consists 
of  two  men  on  two  shifts,  and  each  shift  spends  about 
one  hour  removing  ashes  from  the  ash  sump  and  load- 
ing them  on  the  cars.  The  cost  of  handling  ashes  with 
this  equipment  is  given  in  the  table. 


COST  OF  HANDLING  ASHES  IN  SLUICEWAY 

One  ash  man,  eight  hours,  at  $  1 1 5  per  month $3.50 

Crane  crew,  two  hours  at  $195  per  month .81 

One  20-hp.  motor,  ciRht  hours  at  $0  01  per  l;w.-hr 1 .  20 

One  60-hp.  motor,  2  hours  at  $0  01  per  kw.-hr 90 

Total  cost  per  day ^''f'. 

Cost  per  ton  of  ashes  removed $0  1 64 

Cost  per  ton  of  coal  fired .02 


FIG.  1 — 
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THAT  central- station  operations  in  April  were 
materially  reduced  throughout  the  country  as 
a  direct  result  of  the  railroad  switchmen's 
strike  is  indicated  in  the  returns  received  by 
the  El.ECTRic.\L  World.  The  reduction  in  output  was 
also  increased  by  reason  of  the  daylight-saving  laws 
which  were  put  into  efTect  during  April  in  many  indus- 
trial centers.  Despite  an  average  daily  decrease  of 
2,700,000  kw.-hr.  under  March,  the  total  output  for 
April  was  24  per  cent  larger  than  that  recorded  in 
April.  1910. 

Industrial  operations  in  the  New  England  States  were 
seriously  handicapped  during  April  by  transportation 
difficulties  and  local  labor  disputes.  The  railroad  strike, 
with  its  re.sulting  embargoes  on  freight,  affected  not 
only  the  income  of  raw  materials  and  the  shipment  of 
finished  products  but  also  the  coal  supply.  Most  centers 
report  that  every  industry  of  any  importance  was  well 
supplied  with  orders  and  could  have  been  operated  at 
top  speed  if  raw  materials,  a  requisite  amount  of  help 
and  improved  shipping  facilities  could  have  been  ob- 
tained. These  insufficiencies,  however,  taken  in  con- 
junction with  daylight  saving  resulted  in  a  drop  of 
14,400,000  kw.-hr.  in  comparison  with  March,  as  against 
a  drop  of  only  4,600,000  kw.-hr.  during  the  same  period 
last  year. 

Delays  in  delivery  of  material  and  fuel  caused  con- 
siderable restriction  of  industry  in  the  Atlantic  section, 
especially  in  the  northern  part,  but  few  plants,  if  any, 
were  entirely  closed  as  a  direct  result  of  the  railroad 
strike.  The  curtailment  in  iron  and  steel  production 
due  to  the  strike  was  about  17  per  cent  as  compared 
with  the  March  i-ate.  Several  of  the  large  generating 
companies  reported  their  fuel  supply  to  be  near  exhaus- 
tion, and  when  the  situation  eased  plans  were  under 
consideration  for  the  allotment  of  power  to  the  more 
essential  industries  and  for  the  operation  of  municipal 


works  and  public  utilities.  The  reductions  in  activities 
in  this  section  are  reflected  in  central-station  operations 
by  a  daily  average  drop  of  1,150,000  kw.-hr.  in  April  as 
compared  with  March. 

In  order  that  the  central-station  operations  in  the 
North  Central  industrial  .states'  and  those  in  the  South 
Central  agricultural  states  may  be  more  clearly  defined, 
the  Electrical  World  has  made  a  recompilation  of  the 
Central  States  operations  and  presents  two  sections  for 
the  month  of  April.  These  two  subdivisions  will  be 
continued  in  subsequent  tabulations.  The  states  in- 
cluded in  the  North  Central  section  are  Illinois,  Indiana, 
Iowa,  Kansas,  Michigan,  Minnesota,  Missouri,  Nebraska, 
North  Dakota,  Ohio,  South  Dakota  and  Wisconsin.  The 
states  included  in  the  South  Central  section  are  Ala- 
bama. Arkansas,  Kentucky,  Louisiana,  Mississippi,  Okla- 
homa, Tennessee  and  Texas. 

TABLE  I— CENTRAL-STATION  RETURNS  FOR  TWELVE  MONTHS 


Per- 

Per- 

cent- 

Revenue from  the  Sale  of 

cent- 

-Hr. Output 

age  of 

In- 
stalled 

Enerjty 

age  of 

In- 
stalled 

Capac- 
ities 

1919 

1918 

Per 
Cent 

Capac- 
ities 

1919 

1918 

Per 
Cent 

Repre- 

Thou- 

Thou- 

In- 

Repre- 

Thousands 

Thousands 

in- 

sented 

sands 

sands 

crease 

sented 

crease 

May 

45 

$27,795 

$24,291 

15.5 

45 

1.306.622 

1.314.206 

—  10 

June 

47 

28.175 

24.701 

14.1 

47 

1.399.951 

1.367.908 

2  3 

July 

44 

25.794 

22.568 

14. 1 

44 

1.309.301 

1,281,874 

2  0 

Aur 

54 

32,756 

29.006 

13  0 

54 

1,801.836 

1,793,706 

0   5 

Scpt. 

53 

32.344 

28.336 

14.0 

53 

1.761.582 

1,695,862 

4  3 

Oct. 

55 

35.492 

30.077 

18.0 

60 

2.175.636 

1,987,004 

9  0 

Nov. 

53 

37.439 

31.927 

17  2 

58 

2.055,428 

1,895,693 

8  2 

Dec. 

59 

44.125 
1920 

37.978 
1919 

16.0 

65 

2,509.571 
1920 

2.270,833 
1919 

10.0 

Jan. 

57 

46.614 

39.002 

19.8 

67 

2.581.096 

2.186.732 

18  0 

Feb.* 

63 

45.881 

37.502 

22.1 

69 

2.494.764 

1.986.493 

25   3 

Mar.t 

65 

46.005 

36.860 

24.2 

70 

2.694.556 

2.089.443 

28  9 

Apr.t 

65 

45.060 

36.214 

24.1 

70 

2.554.377 

2.060.640       24  0 

•Includes  estimates  for  four  companies,  representing  1.1  per  cent  of  the 
total  installed  capacity  of  all  central  stations.  ... 

1  Includes  estimates  for  twenty-five  companies,  representing  8.2  per  cent  of 
the  total  installed  capacity  of  all  central  stations. 

}  Includes  estimates  for  fifty-six  companies,  representing  11.9  percent  of  the 
total  installed  capacity  of  all  central  stations. 
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TABLE  II— CENTRAL-ST.\TION  RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH  PERIOD 


at 

II 
II 

New  England  States 

as 

a 

^& 

.\tlantic  States 

■o— 
fflc 

as 

bfioj 

North  Central  States 

'On 

S  S 

as 

a 

B 

B 

South  Central  States 

^1 
a  V 

i| 

Pacific  and  Mountain 
States 

Month 

1919 
Thou- 
sands 

1918 
Thou- 
sands 

If 

£5 

1919 
Thou- 
sands 

1918 
Thou- 
sands 

1919 
Thou- 
sands 

1918 
Thou- 
sands 

1919 
Thou- 
sands 

1918 
Thou- 
sands 

ll 

II 

1919 
Thou- 
sands 

1918 
Thou- 
sands 

11 
Bin 

z 

> 

May.  . . . 

June 

July 

Aug 

Sept 

Oct 

■Nov. 
Dec 

Jan 

Feb 

Mar 

April. 

70 
71 
70 
74 
73 
72 
71 
73 

78 
82 
82 
82 

$3.I9C 
3,31/ 
3.40( 
4.225 
4.019 
4.127 
4.433 
4.908 

1920 
5.635 
5,354 
5,136 
5,097 

$2,781 
2.904 
2,995 
3,693 
3,536 
3.453 
3,800 
4,254 

1919 
4,718 
4,368 
4,044 
3,957 

14  9 

14  1 
13   7 
14.4 
13   6 
19    1 
16  2 

15  1 

19  8 
22    1 

27  0 

28  1 

43 
43 
40 
57 
53 
53 
56 
57 

59 
61 
63 
63 

$10,817 
10.605 
9.320 
12.174 
11.429 
12.684 
14.738 
15,926 

1920 
17.659 
17,245 
17,703 
17,212 

$9,826 
9.537 
8.375 
10.995 
10.069 
10.822 
12.761 
13,806 

1919 

14.625 

14.343 

14,326 

13.945 

10.1 

12  0 
12.0 
11.1 

13  5 
16  9 
15   7 
15.8 

20  9 
20  4 
23  9 
23  5 

36 
39 
39 
47 
46 
52 
44 
49 

51 
55 
57 
57 

$6,993 
7,158 
7.240 
9.295 
9,671 
11,401 
10,541 
11,660 

1920 
12.885 
13.191 
13.113 
12,643 

$5,826 
6.166 
6.121 
7.924 
8.278 
9.484 
8.689 
9.833 

1919 

10.799 

10.403 

10.462 

10.123 

19  8 
16  0 
18   1 

15  8 

16  6 

20  2 
21.2 
18  3 

19.6 
26  0 

25  4 

26  0 

35 
40 
38 
39 
38 
38 
39 
44 

53 
53 
54 
54 

$1,325 
1,599 
1.614 
1.647 
1.724 
1.840 
2.063 
2.496 

1920 
3,047 
2,949 
2,910 
2,952 

$1,084 
1.338 
1.321 
1.385 
1.488 
1.519 
1.694 
2.070 

1919 
2.538 
2,360 
2,287 
2,181 

22  0 

19  5 
21   9 
18  4 
16  0 
21.1 
21    8 

20  0 

19.9 
24  7 
27.2 
35  2 

56 
63 
49 
61 
63 
62 
63 
77 

75 
79 
79 
79 

$5,468 
5.496 
4.214 
5.415 
5.501 
5,440 
5,665 
9.135 

1920 
7.388 
7.142 
7.143 
7,156 

$4,764 
4,767 
3.756 
5.009 
4,965 
4,799 
4,983 
8,015 

1919 
6,322 
6,028 
5,741 
6,008 

14.2 

15  2 
12.  1 

8  5 
10  9 

13  9 
13.9 

14  2 

16  1 
18  3 
24.2 
19.1 

s 

cu 

» 

o 

OS 

a 

May 

June     .  .  . 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan 

Feb 

Mar 

April 

70 
71 
70 
74 
73 
72 
71 
73 

78 
82 
82 
82 

1919 
120.856 
127.260 
141.551 
161.431 
153,837 
162,859 
153.171 
180.493 

1920 
207.158 
187.264 
198,603 
186,842 

1918 
120.908 
119.217 
130.393 
153,266 
146,209 
142.326 
140.240 
152.304 

1919 
159.773 
148,103 
148,512 
144,744 

-0    1 
6  7 

8  2 
5    1 
4  5 

14  4 

9  2 
18  0 

29  8 
26  2 
33  5 
29  2 

43 
43 
40 
57 
53 
53 
56 
58 

60 
62 
64 
64 

1919 
413,043 
408,335 
373,105 
640,616 
610.254 
694,584 
724,6C7 
803,165 

1920 
853.057 
809.865 
900.615 
848.266 

1918 
430,729 
419,060 
378,053 
662,120 
610,179 
659,859 
707,347 
733,222 

1919 
717,303 
672,836 
712,895 
673,094 

-3  9 

-2   5 

-1.5 

-3   2 

0    1 

5  3 

2  4 

8  9 

19  2 

20  1 
26    1 
26.0 

36 
39 
39 
47 
46 
67 
60 
67 

69 
73 
74 
74 

1919 
349,890 
364,552 
371,425 
496,745 
515,519 
815.284 
686.486 
825,313 

1920 
841,841 
858.939 
905.829 
849.521 

1918 

338.648    3   2 
336.902    8  C 

355.664  4  5 
460,360    8.0 
463,929  11,5 

709.665  15   3 
597,855  14.9 
713.959  15  8 

1919 

731.758  15   2 
663.523129  4 
696.324  30  0 
685,399  24.0 

35 
40 
38 
39 
38 
38 
39 
44 

56 
56 
56 
56 

1919 

40,777 

53,990 

56,945 

58,991 

58,316 

67,155 

68,352 

88,658 

1920 
140,736 
130.473 
137.514 
135,140 

1918 

38,877 

49.520 

52.501 

53.231 

54.838 

56.742 

59.507 

73.728 

1919 
117,677 

98,098 
102,771 

99,877 

5.0 
8   1 
8   1 
10  2 
6  3 
18  5 
14  7 
20    1 

19.9 

33  0 

34  1 

35  2 

56 
63 
49 
61 
63 
62 
63 
77 

75 
79 
79 
79 

1919 
382.056 
445.814 
366.275 
444.026 
423.656 
435.754 
422,812 
611,942 

1920 
538,304 
508,223 
551,995 
534,608 

1918 
385,034 
443,209 
365,263 
464,729 
420,707 
418,412 
390,744 
597,620 

1919 
460,221 
403,933 
428,941 
457,526 

-0.9 
0.5 
0.1 

-4,2 
0.5 
4. 1 
8.2 
2.5 

16  2 
26.1 
28.6 
16.9 

The  effects  of  the  railroad  strike  were  probably  most 
severely  felt  in  the  manufacturing  centers  of  the  North 
Central  States.  lii  the  Detroit  district  the  coal  supply 
was  so  short  that  central-station  power  to  factories  was 
very  greatly  curtailed.  It  was  more  than  a  week  before 
it  was  possible  to  accumulate  sufficient  coal  to  give  more 
than  a  minimum  supply  of  energy.  At  the  end  of  April 
plants  in  this  locality  were  operating  at  only  about 
40  per  cent  capacity  for  want  of  sufficient  power.  Other 
sections  of  the  North  Central  States  report  large  cur- 
tailments in  production  and  consequent  less  demand 
for  power.  Average  daily  power  demands  for  this  sec- 
tion were  1,2.50,000  kw.-hr.  less  than  in  March. 

Labor  troubles  did  not  affect  industrial  activities  in 
the  .South  Central  States  beyond  the  placing  of  em- 
bargoes by  local  railroads  while  the  strike  was  on.  The 
central-station  operations  in  the  section  for  April  show 
a  small  increase  over  those  of  March. 

Strikes  of  large  extent  in  the  mining  districts  of 
Montana,  Utah  and  Nevada  curtailed  power  require- 
ments by  the  mining  industry  of  the  Mountain  States. 
The  railroad  strike  was  also  severely  felt  by  all  lines 
of  industry  in  the  Mountain  and  Pacific  States,  but 
despite  these  adverse  industrial  conditions  and  a  de- 
creased demand  for  energ>'  for  illumination  purposes, 
the  average  daily  central-station  output  in  this  section 
was  19,000  kw.-hr.  more  than  during  March. 


FORTUNATELY  for  the  nation,  success  dies  hard. 
The  great  business  combinations  have  not  yet 
been  destroyed.  If  the  government  policy  regarding 
them  had  been  as  completely  successful  as  in  the  case 
of  the  railroads,  our  ability  to  meet  the  emergency  pro- 
duced by  the  war  would  have  been  so  much  reduced  that 
the  assistance  we  could  have  rendered  the  Allies  would 
have  been  negligible. — Philip  Cabot. 


School  Lighting  Should  Give  6  to  12 
Ft. -Candles 

TO  INSURE  ample  light  for  the  student  with  de- 
fective eyesight,  and  with  the  hope  of  inci'easing 
the  speed  of  the  school  work  generally,  as  has  been  done 
in  industrial  work,  lighting  intensities  at  least  as  high 
as  the  ma.\imum  given  in  the  code  should  be  used.  It 
is  doubtful  whether  the  intensities  hitherto  recom- 
mended for  school  lighting  are  high  enough  to  reduce 
eye  strain  to  a  minimum.  These  intensities  have  cor- 
responded with  the  lower  values  of  the  Illuminating 
Engineering  Society  code,  which  are  as  a  minimum  for 
"ordinary  practice"  from  2  to  6  ft. -candles  (21.5  to  64.5 
lumens  per  sq.m.)  for  various  rooms,  and  have  a  range 
of  maximum  values  from  4  ft. -candles  to  12  ft. -candles 
(43  to  129  lumens  per  sq.m.). 

An  attractive  installation  is  desirable.  The  choice 
usually  lies,  therefore,  between  semi-indirect  or  indirect 
fixtures  and  high-suspended  direct  lighting  with  some 
form  of  glass  reflector.  With  direct  units  the  difficulty 
of  eliminating  glare  increases  as  the  required  intensity 
of  illumination  increases,  but  they  have  the  advantage 
of  giving  about  twice  as  much  light  for  the  same  ex- 
penditure of  energy  as  can  be  obtained  from  either 
indirect  or  semi-indirect  units. 

Glare  due  to  the  reflection  of  bright  light  sources  from 
blackboards,  polished  tjible  tops  and  glazed  paper  should 
be  carefully  avoided.  The  lower  part  of  the  walls  as  high 
as  the  top  of  the  blackboard  should  be  finished  in  a 
medium  tint  restful  to  the  eyes.  This  is  especially 
important  in  classrooms  to  avoid  contrast  with  black- 
boards. A  good  system  of  lighting  blackboards  is  by 
concealed  lamps  in  a  hood  along  the  top  of  the  board. 
These  suggestions  were  given  in  an  address  before  the 
Chicago  Section  of  the  Illuminating  Engineering  Society 
by  Prof.  F.  C.  Caldwell,  chairman  education  committee. 


A.  I.  E.  E.  Technical  Committee  Reports 

Transmission  at  220  Kv.  Continues  to  Hold  Chief  Interest  Exten- 
sive Use  of  Electricity  in  Heat  Treating  and  New  Luminous- Arc 
Lamps  Considered — Developments  of  Code  for  Ship  Installations 


FOLLOWING  a  plan  developed  at  the  1919 
A.  L  E.  E.  convention,  Wilfred  Sykes,  chairman 
of  the  board's  committee  on  technical  activities, 
suggested  to  the  various  1920  technical  commit- 
tees that  their  reports  "should  cover  notable  installations 
or  developments  during  the  year.  Several  of  the  commit- 
tees (notably  those  on  transmission,  meters  and  iron  and 
steel)  have  made  a  good  start  to  accomplish  this 
purpose,  but  in  other  cases  the  lack  of  time  or  a  belief 
that  the  old  plan  was  more  desirable  has  prevented  the 
general  adoption  of  the  new  plan. 

Thirteen  committees  out  of  sixteen  reported — elec- 
trical machinery,  electrochemistry  and  electromet- 
allurgy, electrophysics,  industrial  and  domestic  power, 
instruments  and  measurements,  iron  and  steel,  lighting 
and  illumination,  mines,  power  stations,  protective 
devices,  telegraphy  and  telephony,  traction  and  trans- 
portation, and  transmission  and  distribution.  The  gist 
of  their  reports  follows.  No  reports  were  submitted  by 
the  committees  on  economics  of  electric  service,  educa- 
tion or  mines. 

Live  Problems  in  Transmission  and  Distribution 

The  committee  on  transmission  and  distribution  has 
devoted  the  major  portion  of  its  report  to  the  subject 
of  extra  high  voltage  for  possible  interconnection  and 
super-power  plant  development  and  to  improvements 
and  tendencies  in  underground  cables  and  construction, 
as  outlined  by  its  chairman,  E.  B.  Meyer. 

Developments  of  trunk  transmission  at  such  a  voltage 
as  220  kv.  would  involve  new  problems  arising  from 
the  high  voltage,  the  large  amount  of  power  involved 
and  the  high  service  standards  which  the  impwrtance 
of  the  transmission  would  demand.  However,  it  was 
said  that  these  problems  differ  in  degree  but  not  in 
character  from  those  which  have  satisfactorily  been 
handled  in  present  practice.  Regarding  transformers 
in  large  units  for  220  kv.,  it  was  stated  that  no  radical 
departures  are  involved  in  either  design  or  construc- 
tion, and  for  oil  circuit  breakers  it  was  said  that 
satisfactory  designs  have  already  been  worked  out.  For 
such  high-voltage  installations  the  policy  should  tend  to 
extreme  simplicity  of  layout  and  stanchness  of  equip- 
ment. One  feature  of  such  policy  would  probably  be 
the  omission  of  arresters  or  similar  protective  equip- 
ment. It  appears  that  these  would  be  neither  needed 
nor  effective  at  this  high  voltage. 

There  appears  to  be  some  doubt,  however,  as  to 
whether  present  practice  in  line  insulators  can  be 
e.xtended  without  considerable  modification  to  220  kv. 
over  the  string,  and  whether  suitably  shaped  electro- 
static shields  can  be  used  at  the  ends  of  the  strings.  It 
was  said  that  the  mechanical  problem  is  the  serious  one 
when  it  comes  to  supporting,  with  adequate  margins  of 
safety,  the  extreme  loads  which  would  be  called  for  by 
220-kv.  service,  due  to  the  large  size  of  conductor,  the 
long  spans,  etc.  In  view  of  these  limitations  of  the 
present  type  of  high-voltage  insulator  the  need  for  an 
improved  or  radically  different  design  for  high  voltages 
has  been  strongly  emphasized.  Some  of  the  insulator 
manufacturers  appear  to  be  making  extensive  investiga- 
tions and  experiments  in  this  field. 


It  was  said  that  there  have  been  marked  improve- 
ments in  the  manufacture  of  underground  cables  so  that 
the  carrying  capacity  of  the  cables  manufactured  today 
is  materially  greater  than  that  of  cables  manufactured 
a  few  years  ago.  The  principal  improvement  is  tlie 
reduction  of  dielectric  loss  at  relatively  high  tempera- 
ture. This  has  been  accomplished  principally  as  the 
result  of  a  thorough  study  of  the  properties  of  impreg- 
nating compounds. 

It  has  been  the  aim  of  the  iron  and  steel  industry 
committee,  as  reported  by  W.  F.  James,  chairman,  to 
report  as  a  foundation  the  present  status  of  electrical 
application  to  the  iron  and  steel  industr>%  upon  which 
subsequent  committees  might  base  annual  reports  show- 
ing recent  progress.  Regarding  the  status  of  iron  ore 
smelting  in  electric  furnaces,  it  is  said  that  pig  iron  of 
high  grade  can  be  made  in  the  electric  furnace  and  is 
made  in  considerable  quantities,  but  only  at  localities 
that  combine  the  conditions  of  having  ore  and  charcoal 
accessible  to  dependable  low-cost  electrical  energy,  not 
exceeding  $12  to  $15  per  horsepower  per  year. 

The  Cottrell  system  of  electrical  precipitation  has 
been  applied  in  two  instances  to  the  cleaning  of  blast- 
furnace gas.  The  advantages  are  such  that  this  equip- 
ment is  likely  to  become  common  among  the  blast 
furnaces.  A  tMsical  installation  put  into  service  during 
1919  takes  three-phase,  60-cycle,  220-volt  energy  from 
the  system,  two  25-kv.  transformers  in  open  delta  being 
ample  for  the  entire  power  requirement. 

Carbon-resistor  type  furnaces  have  been  successfully 
developed  for  steel  treating.  Advantage  is  invariably 
taken  of  the  possibility  of  making  these  furnaces 
automatic,  both  as  regards  the  cycle  of  temperature 
treatment  and  the  charging  and  discharging. 

Some  New  Instruments  Have  Appeared 

S.  G.  Rhodes,  chairman  of  the  committee  on  instru- 
ments and  measurements,  reports  a  few  new  develop- 
ments in  measuring  devices,  some  standardization  and 
adaptation  to  commercial  use  of  the  designs  dictated  by 
the  war.  There  has  been  some  diflSculty  in  the  pro- 
duction of  standard  and  accepted  lines  of  apparatus 
on  account  of  labor  troubles  and  the  lack  of  materials. 

It  was  said  that  practically  all  the  companies  manu- 
facturing watt-hour  meters  and  demand  devices 
reported  the  completion  of  experimental  models, 
finished  designs  or  actual  production  of  devices  for 
measuring  ki'ovolt-ampere-hours  and  demand  devices  for 
measuring  the  demands  of  kva.,  kw.  and  power  factor. 
These  various  devices  may  make  the  measurements 
separately  or  simultaneously  on  a  single  record. 

One  company  reported  the  development  of  an  auto- 
matic potentiometer  and  automatic  Wheatstone  bridge, 
both  used  for  recording  or  controlling  processes,  or  a 
combination  of  the  two.  These  automatic  equipments 
are  supplied  for  the  control  of  chemical  and  electro- 
chemical processes,  and  some  installations  of  them  are 
in  actual  use.  For  chemical  and  electrochemical  work 
the  automatic  Wheatstone  bridge  can  be  operated  on  a 
commercial  60-cycle  alternating-current  circuit,  and  a 
special  alternating-current  galvanometer  has  been 
especially  designed  for  this  equipment.  19 
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The  recording  or  indicating  potentiometer  when  used 
in  connection  with  thermocouples  produces  a  satisfac- 
tory and  accurate  record  of  temperature,  it  was  said. 
The  measure  of  temperature  is,  of  course,  directly 
related  to  design  and  operating  requirements  of  elec- 
trical apparatus,  and  these  devices  serve  to  analyze  the 
daily  or  weekly  cycles  of  thermal  performance  of  cables, 
transformers,  turbine-generators,  or  in  fact  any  of  the 
various  commonly  used  types  of  apparatus  in  generating 
and  distribution  systems. 

Protection  for  Potential  Transformers 

Reporting  for  the  protective  devices  committee,  D.  W. 
Roper,  chairman,  said  that  an  unusually  large  per- 
centage of  the  larger  operating  companies  have 
experienced  severe  system  disturbances,  and  in  some 
cases  the  behavior  of  the  protective  devices  was  an 
important  factor  in  the  disturbances. 

It  was  said  that  in  the  last  few  years  there  has  been 
a  marked  improvement  in  the  design  of  reactors  such 
as  methods  of  winding  to  reduce  eddy  currents  and 
improvement  in  structure  to  increase  the  insulation 
strength  and  to  work  the  copper  to  the  best  advantage. 

The  committee  reported  that  one  of  the  larger  com- 
panies in  New  York  had  made  elaborate  and  complete 
short-circuit  tests  on  potential  transformer  fuses 
installed  with  and  without  protective  resistors  in  series. 
Following  these  tests  a  number  of  companies  have 
adopted  the  standard  practice  of  installing  protective 
resistors  in  series  with  the  potential  transformer  fuses 
which  are  connected  to  their  high-tension  buses.  Other 
companies,  it  is  said,  are  using  a  different  type  of  fuse 
which  has  given  excellent  results  in  service  and  does 
not  require  the  use  of  a  protective  resistor  in  series. 

Progress  in  Lighting  and  Illumination 

Summarizing  the  report  of  the  lighting  and  illumina- 
tion committee,  under  the  chairmanship  of  C.  E.  Clewell, 
important  developments  during  the  last  year  were  stated 
as  follows:  (DA  widespread  recognition  of  good  light- 
ing as  an  important  aid  to  manufacturing.  (2)  The 
increasing  use  of  the  foot-candle  meter  as  a  means  of 
checking  illumination  intensity  in  various  parts  of  a 
lighted  room.  (3)  Progress  of  industrial  lighting  codes. 
(4)  Progress  in  automobile  lighting  regulations  in 
several  states.  (5)  Development  of  the  bowl-enameled 
gas-filled  lamp  to  give  better  diffusion.  The  latest  lamps 
of  this  type  have  a  feathered  edge  of  the  enameling  to 
prevent  a  sharp  "cut-off"  line.  (6)  The  propo.'ial  of  a 
plug  outlet  for  permitting  the  convenient  change  of 
ceiling  and  wall  fixtures.  (7)  The  increasing  tendency 
on  the  part  of  fixture  manufacturers  to  make  ready-to- 
hang  types  of  fixtures.  These  fixtures  are  principally 
for  commercial  and  industrial  lighting,  but  there  is 
also  some  tendency  to  invade  the  residence  lighting  field. 
(8)  Progress  in  the  enforcement  of  the  industrial  and 
automobile  headlight  codes.  (9)  An  important  develop- 
ment in  street  lighting  of  a  unit  \'hich  contains  two 
lamps  (in  one  type,  one  1,000-cp.  and  one  250-cp.).  By 
means  of  a  relay  located  in  the  casing  of  the  fixture 
the  1,000-cp.  lamp  will  be  extinguished  at  midnight  and 
the  250-cp.  lamp  lighted. 

Luminous  arc-lamp  efficiencies  have  been  increased  by 
the  compounding  under  high  pressure  of  the  ingredients 
of  the  electrodes.  It  is  reported  that  by  this  means  30 
to  40  per  cent  more  light  is  produced  than  with  the 
previous  standard  electrodes,  with  at  least  equal  life. 


For  the  same  light  as  formerly  increased  life  of  the 
electrodes  is  expected. 

The  compilation  of  a  set  of  rules  for  electrical 
installations  on  shipboard  was  started  last  year  and  was 
carried  to  completion  by  the  marine  committee,  of 
which  Arthur  Parker  is  chairman  this  year.  These  rules 
will  be  published  in  pamphlet  form.  It  was  said  that  the 
rules  were  most  complete,  covering  practically  every 
phase  of  the  electrical  field  as  applied  to  ship  work. 
Much  of  the  credit  for  this  work  was  due  to  the  ship 
installation  committee,  under  G.  A.  Pierce. 

One  of  the  ideas  brought  forth  during  the  year  was 
the  consideration  of  terminal  facilities  at  marine  piers. 
This  is  more  or  less  a  new  activity,  as  very  little  has 
been  done  thus  far  to  facilitate  the  handling  of  cargoes 
at  these  terminals.  The  field  is  large  and  therefore 
worthy  of  a  considerable  amount  of  thought. 

Telephone  and  Telegraph 

Most  important  progress  has  been  made  by  the  com- 
mittee on  telegraphy  and  telephony  during  the  past  year 
in  the  standardization  of  telegraph  and  telephone  prac- 
tice of  the  railroads  of  this  country  and  Canada,  accord- 
ing to  Donald  McNichol,  chairman. 

The  activities  in  both  the  power  and  the  communica- 
tion fields  since  the  war  have  demanded  renewed  close 
attention  to  the  study  of  inductive  interference.  The 
growing  use  of  arc  furnaces,  which  usually  produce 
great  distortion  of  wave  form,  has  given  rise  to  serious 
problems  in  noise  interference  prevention.  The  methods 
of  overcoming  interference  with  communication  cir- 
cuits from  normal  conditions  on  adjacent  power  circuits 
have  not  been  so  well  developed  as  the  methods  of  over- 
coming disturbances  from  the  normal  operation  of 
power  circuits. 

The  progress  in  radio  communication  in  the  past  year 
has  been  more  in  the  nature  of  a  consolidation  of  the 
scientific  advances  of  the  war  time  than  in  the  nature 
of  an  entry  into  new  fields  of  radio  signaling. 

The  industrial  and  domestic  power  committee,  under 
the  chairmanship  of  A.  G.  Pierce,  has  continued  its 
earlier  plan  of  work  without  change  or  modification. 
Eleven  sub-committees  are  analyzing  electrical  power 
applications  in  eleven  different  branches  of  industrial 
activity.    Some  of  their  reports  will  be  available  shortly. 

In  presenting  his  report,  B.  A.  Behrend,  chairman  of 
the  committee  on  electrical  machinery,  pointed  out  that 
the  progress  of  the  art  in  electrical  machinerj'  was  best 
traced  through  the  papers  which  had  been  solicited. 
He  therefore  thought  it  unnecessaiy  to  deal  again  with 
subject  matter  comprehensively  presented  in  the  papers. 
The  activities  of  the  committee  were  in  great  part 
directed  toward  the  general  subject  of  super-power 
stations  for  the  Eastern  coast  states. 

It  was  thought  that  the  best  activity  of  the  committee 
on  electrochemistry  and  electrometallurgy  would  be  to 
foster  joint  meetings  with  the  American  Electro- 
chemical Society  such  as  that  held  in  Boston  in  April, 
1920,  said  F.  A.  J.  Fitzgerald,  chairman. 

After  reviewing  the  papers  which  had  been  brought 
out  by  the  committee  on  power  stations,  Philip  Torchio, 
chairman,  recommended  the  following  subjects  for  con- 
sideration during  the  coming  year:  (1)  Safe  maximum 
limit  of  operating  capacity  for  each  section  of  bus;  (2) 
reactive  component  dispatching;  (3)  auxiliaries  in 
steam  and  hydro-electric  plants;  (4)  fighting  generator 
fires;  (5)  trend  of  modern  power  station  design. 
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Readers '  Views  and 
Comments 


Boiler  Steam  Pressures  and  Superheat 

To  the  Editor  of  the  Electrical  World: 

Sir:  The  subject  of  high  steam  pressure  and 
moderate  superheat  as  against  moderate  pressure 
and  high  superheat  has  been  discussed  to  con- 
siderable extent  in  the  last  few  years,  and  it  is  one 
that  is  of  great  importance.  The  prime  movers  com- 
mittee of  the  National  Electric  Light  Association  has 
been  inviting  a  discussion  of  the  subject,  and  the  writer 
was  greatly  interested  in  the  statements  made  by  W.  F. 
Durand  and  C.  H.  Delany.  whose  article  on  "Steam- 
Electric  Generation  in  the  Far  West"  was  printed  in  the 
May  15  issue  of  the  Electrical  World. 

I  beg  particularly  to  refer  to  the  table  of  comparative 
figures  on  page  1127,  which  purports  to  prove  the 
superiority  of  the  high-pressure  and  moderate-superheat 
combination.  The  authors  derive  the  energy  available 
for  both  combinations  ii'om  adiabatic  expansion  within 
the  steam  conditions  given  by  initial  pressure  and  super- 
heat on  the  one  side  and  condenser  pressure  on  the  other, 
and  very  correctly  prove  that  the  available  energy  of 
adiabatic  expansion  within  those  limits  is  greater  for 
the  high-pressure  combination  by  3.83  per  cent;  but  in 
making  the  next  step  and  calculating  the  work  in  B.t.u.'s 
abstracted  from  the  steam  by  the  turbine,  they  assume 
the  same  efficiency  of  75  per  cent  for  both  the  moderate 
and  high-pressure  combination,  an  assumption  which 
would  seem  to  be  unjustified  in  view  of  the  fact  that  the 
bucket  friction  and  windage  losses  of  a  steam  turbine 
increase  with  the  density  of  the  steam.  In  fact,  it  seems 
to  the  writer  that  with  the  assumption  of  equal  turbine 
efficiency  in  both  cases  the  authors  of  the  article  have 
entirely  disregarded  the  most  important  influence  of 
steam  superheating  upon  turbine  operation. 

At  least  one  of  the  big  steam-turbine  builders  guaran- 
tees decreases  of  water  rate  through  superheating  of 
about  I  per  cent  for  about  every  11  deg.  of  superheat, 
which  means  that  such  a  turbine,  operating  with  200  lb. 
pressure  and  200  deg.  superheat,  must  use  about  18  per 
cent  less  steam  than  a  turbine  operating  at  that  pressure 
with  satui-ated  steam.  A  comparison  of  the  available 
energy  of  adiabatic  expansion  between  200-lb.  pressure 
saturated  steam  or  200-lb.  pressure,  200  deg.  superheat 
on  the  one  side  and  1-in.  absolute  on  the  other  results, 
however,  only  in  a  difference  of  11.45  per  cent,  so  that 
it  is  clear  that  a  comparison  on  the  basis  of  the  energies 
available  from  adiabatic  expansion  alone  does  not  solve 
the  problem.  In  fact,  all  of  the  steam-turbine  builders 
have  for  years  been  aware  of  the  fact  that  the  density 
of  the  fluid  in  which  buckets  and  disks  revolve  has  a 
very  considerable  bearing  upon  the  turbine  efficiency, 
and  the  writer  believes  that  when  tests  are  available 
they  will  show  the  conclusions  of  Messrs.  Durand  and 
Delany  to  be  reversed. 

At  least,  it  is  likely  that  the  turbine  efficiencies  will 
be  unfavorably  aff'ected  by  the  higher  mean  steam 
densities  which  will  be  encountered  within  the  turbines 
at  the  higher  pressures.    The  problem  is  a  rather  com- 


plicated one,  inasmuch  as  we  cannot  actually  obtain 
adiabatic  expansion  in  steam  turbines,  and  because  the 
friction  and  windage  losses  themselves  affect  the  process 
of  expansion,  the  heat  of  friction  being  absorbed  by  the 
steam  itself.  Nothing  short  of  actual  tests  will  throw 
suflScient  light  on  the  subject,  but  a  great  many  facts 
which  we  now  have  about  the  performance  of  steam 
turbines  seem  clearly  to  favor  the  high  superheat  com- 
bination. 

Another  problem  the  solution  of  which  bears  upon  this 
.same  question,  and  one  about  which  very  little  has  been 
said,  relates  to  the  eflTicient  production  of  the  high  super- 
heat. It  is  most  important  that  superheaters  be  so  con- 
structed and  combined  with  boilers  that  the  desired 
amount  of  high  superheat  shall  be  obtained  with  a  mini- 
mum of  fuel  consumption,  or  with  as  high  a  combined 
efficiency  of  boiler  and  superheater  as  possible. 

R.  M.  OSTERMANN, 

Chicago,  111.  Locomotive  Superheater  Company. 


Operation  of  Fuel-Oil  Pumps 

To  the  Editor  of  the  ELECTRICAL  WORLD: 

Sir:  In  the  article  on  "Steam-Electric  Generation 
in  the  Far  West,"  which  appeared  in  the  Electrical 
World  for  May  15,  1920,  the  authors,  W.  F.  Durand 
and  C.  H.  Delany,  touched  only  slightly  upon  the 
oil  pump  and  how  it  functions  in  the  standard  steam 
power-plant  installation  where  oil  is  used  as  fuel.  Since 
an  inquiry  on  this  point  has  come  to  the  attention 
of  the  writer,  the  following  information  will  be  of 
considerable  interest  as  an  addition  to  the  original 
article. 

Fuel  oil,  as  a  rule,  is  taken  from  the  supply  tank, 
leading  to  the  burners,  by  the  oil  pump.  The  type  of 
pump  ordinarily  used  for  this  purpose  is  the  usual 
duple.K  steam-driven  reciprocating  pump.  The  pump 
must  have  brass  valves  and  metallic  or  other  packing 
that  will  not  be  affected  by  the  oil.  The  pump  should 
be  provided  with  a  large  air  chamber  to  prevent  pulsa- 
tion of  oil  pressure  due  to  the  strokes  of  the  pump. 
It  is  customary  to  install  the  pumps  in  duplicate  so 
that  one  may  be  kept  shut  down  at  all  times  ready 
to  go  into  service  immediately  if  the  other  has  to 
be  shut  down  for  repairs.  The  pumps  should  be  of 
sufficient  size  to  deliver  the  maximum  quantity  of  oil 
required  when  operating  at  comparatively  slow  speed — 
not  more  than  fifteen  to  twenty  strokes  a  minute. 
The  pump  must  not  be  set  too  high  above  the  oil  tank, 
for  oil  cannot  be  raised  by  suction  as  high  as  water. 
The  maximum  suction  lift  permissible  is  approximately 
16  ft. 

The  oil  pumps  should  be  provided  with  a  pump  gov- 
ernor for  the  purpose  of  maintaining  a  steady  oil 
pressure.  One  well-known  type  of  pump  governor  con- 
sists of  a  double-ported  throttle  valve  placed  on  the 
steam  line  supplying  the  pump.  The  valve  stem  is 
attached  to  a  spring-loaded  piston  which  is  actuated 
by  the  oil  pressure.  If  the  oil  pressure  increases,  the 
valve  partially  closes,  thus  slowing  down  the  pump. 
If  the  oil  pressure  drops,  the  valve  opens  wider  and 
the  pump  is  speeded  up.  Any  predetermined  pressure 
may  tJius  be  maintained  by  adjusting  the  spring. 

C.  H.  Delany, 
Steam-Power-Plant  Specialist. 
Pacific  Gas  &  Electric  Company, 

San  Francisco,  Cal. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Table  Shows  Coal  Consumption  for 
Diflferent  Grate  Speeds 

TO  OBTAIN  hourly  readings  of  coal  consumed,  the 
travel  of  the  chain-gi-ate  stokers  is  used  in  con- 
junction with  the  accompanying  table  by  a  Missouri 
power  company.  There  are  two  sizes  of  stokers 
installed,  those  with  grates  9.5  ft.  (2.9  m.)  wide,  feeding 
500-hp.  Connelly  boilers,  and  class  "0"  Stirling  boilers 


COAL  CONSUMED  PER  10  INCHES  OF  TRAVEL  (I.INIO  OF 
CHAIN  GRATES. 


Gate  Opeoinp,  in 

Pounds  with  Grate 

Pounds 

with  Orate 

Inches 

9  ft. 

6  in.  Wide 

r2  ft.  Wide 

4 

132 

4.5 

148 

180 

5 

164 

206 

5.5 

181 

227 

6 

197 

248 

6.5 

214 

268 

7 

230 

289 

7  5 

245 

309 

of  the  same  rating,  and  others  11.5  ft.  f3.5  m.)  wide, 
feeding  500-hp.  class  "S"  Stirling  boilers.  For  each  of 
these  widths  the  table  gives  the  coal  consumption  for 
different  grate  openings  from  4  in.  to  7.5  in.  (10  cm.  to 
19  cm.).  The  amount  of  coal  is  given  for  a  travel  of 
the  grates  equal  to  one  chain  link  of  10  in.  (25.4  cm.). 
Knowing  this  coal  consumption,  it  is  easy  to  compute  the 
pounds  per  kilowatt-hour  from  the  watt-hour-meter 
readings  and  to  calculate  evaporation  per  pound  of  coal 
from  the  readings  of  a  Cochran  V-notch  water  meter. 
Empire  District  Electric  Co.  Fred  M.  Richards, 

Joplin,  Mo.  Chief  Engineer  of  Power  Plants. 


Rehabilitating  Standby  Plants 

TO  MAINTAIN  its  output  in  the  face  of  the  water 
shortage  in  the  mountain  streams  and  the  prospects 
of  a  season  of  light  precipitation,   the   Southern   Cali- 
fornia Edison  Company  has  put  back  into  operation  a 
number  of  small  steam  plants  which  had  been  abandoned 
on  account  of  their  high  operating  cost.     On  plants  of 
this  character  little  or  no  money  is  spent  for  upkeep, 
but  corrosion  and  deterioration  go  on  just  as  if  the  plant 
were  in  operation,  and  consequently  when  such  plants 
are  put  into  operation  many  unforeseen  difficulties  are 
encountered.     Leaks  caused  by  the  corrosion  of  boiler, 
superheater  and  condenser  tubes  was  one  of  the  most 
general   troubles   which   had   to  be   remedied    in   these 
California  plants.    Other  important  work  was  overhaul- 
ing turbine  valves  and  drying  out  electrical  equipment. 
The  largest  and  most  interesting  of  these  rehabilitated 
plants  is  the  10,000-kw.  Los  Angeles  No.  3  station,  which 
has  not  been  in  continuous  operation  for  about  six  years. 
The  equipment  of  this  plant  consists  of  two  2,000-kw. 
Curtis  vertical  turbines  and  one  6,000-kw.  Westinghouse 
Parsons  turbine,  eight  500-hp.  Stirling  boilers  equipped 
with  Niclausse  superheaters,  and  seven  700-hp.  Stirling 
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boilers  equipped  with  B.  &  W.  superheaters  which  have 
one  24-in.  (61 -cm.)  drum  and  one  36-in.  (19-cm.)  drum, 
with  double  tube-sheets  and  six  rows  of  forty-six  tubes, 
each  about  12  ft.  (4  m.)  long  and  2  in.  (5  cm.)  in 
diameter,  extending  between  the  drums. 

The  tubes  in  these  boilers  were  badly  corroded  from 
the  inside,  and  to  put  them  in  reliable  operating  condi- 
tion it  was  necessary  to  renew  the  front  eight  rows  of 


CORRODED  ENDS  OF  OLD  BOILER  TUBES   (LEFT)    CUT  OFF  AND 
TUBES  RESENT    (RIGHT)    FOR  SHORTER  BOILER 

tubes  in  the  500-hp.  boilers  and  the  front  seven  rows  in 
the  700-hp.  boilers.  The  cost  of  new  tubes  would  be 
excessive  for  a  standby  plant  to  be  operated  only  a  short 
time.  However,  it  happens  that  during  the  past  six 
months  this  company  has  been  making  similar  renewals 
of  tubes  in  its  boilers  at  the  Redondo  plant.  The  tubes 
used  at  the  Redondo  plant  have  the  same  diameter  as 
those  at  the  Los  Angeles  No.  3  station  but  are  two  feet 
longer.  Since  the  faults  in  the  tubes  removed  from  the 
Redondo  station  are  principally  due  to  outside  corrosion 
near  the  end  of  the  tube  where  it  enters  the  mud  drum, 
the  best  of  these  tubes  are  selected,  the  faulty  ends  are 
cut  off  and  the  tubes  are  rebent  to  fit  the  boilers  at  the 
Los  Angeles  plant.  The  cost  of  cutting  and  rebending 
these  tubes  is  about  $1  each,  and  the  junk  value  of  the 
tubes  is  about  the  same ;  hence  a  tube  practically  as  good 
as  new  is  obtained  at  an  expenditure  of  approximately 
$2.    About  3,000  of  these  tubes  are  being  reclaimed. 

The  Niclausse  superheaters  in  the  500-hp.  boilers  had 
deteriorated  beyond  repair,  hence  the  entire  superheaters 
have  been  cut  out  of  service.  On  account  of  difficulty 
in  removing  the  superheaters  from  the  boiler  settings, 
the  drums  have  been  left  in  place,  but  the  tubes  have 
been  cut  off  with  an  oxyacetylene  torch  in  order  to 
facilitate  the  work  of  renewing  the  boiler  tubes.  Much 
difficulty  is  encountered  in  keeping  the  tubes  tight  in 
the  superheaters  of  the  700-hp.  boilers  on  account  of 
the  double  tube-sheet.  This  sheet  reinforcing,  which  is 
on  the  inside  of  the  superheater  drum,  is  made  of 
i-in.  (6.3-mm.)  metal  and  extends  over  one-quarter  of 
the  circumference  of  the  drum.  There  is  a  space  of 
li  in.  (3.8  cm.)  between  the  two  sheets  and  the  tubes 
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are  expanded  into  both  sheets.  The  tubes  corrode  badly 
between  the  two  sheets,  and  owing  to  the  difficulty  of 
expanding  the  tubes  into  the  main  sheet,  it  is  almost 
impossible  to  prevent  leakage  of  steam  at  this  joint. 
To  eliminate  this  trouble  the  inside  sheet  and  the  ends 
of  tubes  protruding  through  the  main  sheet  have  been 
cut  off  with  an  oxyacetylene  torch,  and  the  tubes  are 
expanded  into  the  main  sheet  only. 

The  turbine  valves  and  condensers  were  thoroughly 
overhauled  before  being  placed  in  operation  and  a  large 
number  of  condenser  tubes  were  renewed.  The  blading 
of  the  2,000-kw.  turbines  was  inspected  and  found  to 
be  practically  in  as  good  condition  as  when  new.  This 
is  very  remarkable  when  it  is  considered  that  these 
turbines  are  fifteen  or  sixteen  years  old,  have  never  been 
rebladed  and  have  had  hard  service.  A  life  of  four  or 
five  years  for  blading  of  modern  turbines  is  considered 
long.  The  generators  of  these  units  were  dried  out  and 
put  into  service,  carrying  full  load  without  giving  the 
slightest  trouble. 

The  galvanized-iron  distributing  troughs  on  the  cooling 
tower  were  also  very  badly  corroded.  Repairs  were  made 
by  reinforcing  corroded  portions  of  the  iron  troughs 
with  wooden  troughs.  By  this  procedure  the  cost  of 
repairs  was  kept  down  to  about  one-tenth  the  cost  of 
replacing  the  troughs  as  originally  built,  and  they  are 
almost  as  effective  as  new  troughs. 

By  means  of  these  and  other  economical  methods  of 
repair  this  plant  has  been  placed  in  good  condition  at 
a  very  reasonable  figure.  It  will  be  operated  until  more 
modern  steam  units  are  installed  and  until  additional 
hydroelectric  plants  now  under  construction  will  be 
completed.  J.  W.  Andree, 

Dept.  of  Generation.  Assistant  Superintendent. 


Shocks  Received  Through  Defective  Rope 

INVESTIGATION  of  a  coil  of  rope  through  which 
workmen  of  the  Dayton  (Ohio)  Power  &  Light  Com- 
pany had  received  shocks  while  holding  it  over  a  live 
line  disclosed  that  a  small  steel  wire  was  made  up  with 
the  strands  of  the  rope.  This  coil  of  rope  was  pur- 
chased from  the  usual  supply  house  and  was  thought 
to  be  the  same  rope  as  had  been  used  for  some  time. 
However,  as  the  groundman  of  a  line  crew  took  hold  of 
the  rope  hanging  from  a  6,600-volt  line  he  was  severely 
shocked  and  slightly  burned.  In  another  case  a  6.600- 
volt  line  was  short-circuited  by  throwing  the  rope  over 
the  line,  and  in  a  third  case  when  a  street-light  patrol- 
man attempted  to  lower  a  street  lamp  his  hand  line, 
dragging  over  a  railway  feeder,  severely  shocked  him. 
After  the  occurrence  of  these  accidents  samples  of  all 
ropes  in  supp'y  and  in  use  by  the  line  crews  were  called 
in  and  received  a  high-tension  test.  All  of  the  ropes 
from  one  particular  coil  broke  down  at  from  500  volts 
to  7,000  volts  per  foot,  while  other  samples  withstood 
36,000  volts  per  foot.  This  coil  was  immediately  taken 
out  of  senice  and  upci  investigation  was  found  to  con- 
tain a  small  steel  wire,  about  0.007  in.  (0.175  mm.)  in 
diameter.  This  wire  was  difficult  to  find,  but  by  un- 
raveling several  inches  of  the  rope  and  burning  it  off 
it  was  easily  seen.  The  rope  contained  the  usual  marker, 
but  by  mistake  the  strand  containing  the  steel  wire 
which  is  used  for  another  style  of  rope  had  also  been 
included  in  the  coil. 

To  prevent  a  recurrence  of  this  trouble,  the  company 
has  issued  orders  that  all  rope  purchased  be  subjected 
to  a  high-potential  test  before  being  placed  in  stock. 


Thrust-Bearing  Trouble  Cured  by 
Increasing  Oil  Pressure 

CONSIDERABLE  trouble  with  the  thrust  bearing  on 
a  7,500-kw.  horizontal  turbine  at  the  Flint  (Mich.) 
plant  of  the  Consumers'  Power  Company  was  overcome 
by  changing  the  bearing  so  that  the  oil  supply  was  re- 
ceived from  the  hydraulic  governor  pump  instead  of 
the  main  bearing-supply  line.  This  trouble  was  at  first 
attributed  to  the  oil  holes  in  the  bearing  having  been 
made  too  small,  and  they  were  then  made  larger.  As 
this  did  not  correct  the  trouble,  the  style  of  the  bearing 
was  changed  without  improving  conditions.  After  a 
more  careful  study  it  was  found  that  the  trouble  was 
due  to  dirty  steam,  which  loaded  the  buckets  with  mud. 
Although  this  mud  was  periodically  removed  from  the 
buckets,  the  bearing  trouble  continued.  Therefore  it 
was  recommended  that  a  higher  oil  tension  be  put  upon 
the  thrust  bearing.  Accordingly  the  piping  was 
changed  so  that  the  supply  of  oil  was  taken  from  the 
hydraulic  gear  instead  of  the  line  serving  the  rest  of 
the  bearings.  With  this  connection  the  oil  pressure  at 
the  bearings  was  more  than  doubled.  Since  the  change 
the  bearing  has  given  no  trouble,  and  apparently  the 
difficulty  has  been  overcome. 


Reversing  Switch  for  Meters  Which 
Has  190  Microluns  Resistance 

AS  AN  ordinary  reversing  switch  used  in  the  poten- 
l\  tial  circuit  of  a  test  table  for  calibrating  instru- 
ments was  found  to  give  unsatisfactory  results,  owing 
to  poor  contact  at  the  hinged  part  of  the  blade,  a  switch 
with  mercurj-  contacts  was  employed  to  prevent  the 
trouble.  To  hold  the  mercury,  six  small  cups  were  made 
by  drilling  out  solid  ?-in.  (2-cm.)  brass  rod.  These 
cups  were  set  into  a  wooden  base  as  shown,  and  the 
connections  were  made  on  the  back  of  the  base.  Lengths 
of  No.  8  bare  copper  wire  were  bent  as  shown  to  form 
the  "blades"  of  the  switch.     The   inside  of  the  small 


BLADES  OF  REVERSING  SWITCH  DIP  INTO  CUPS  OF  MERCURY, 
GIVING  LOW  CONTACT  RESIST.\NCE 

brass  cups  was  amalgamated  by  placing  a  solution  of 
mercurous  nitrate  in  the  cups  and  passing  an  electric 
current  through  it.  In  a  similar  manner  the  contacts 
on  the  coppver  wire  were  amalgamated.  This  prevents 
the  mercury  globules  from  adhering  to  the  contacts 
when  the  circuit  is  opened  and  permits  of  better  contact 
in  the  case  of  the  brass  cups.  A  few  drops  of  oil 
placed  on  top  of  the  mercury  in  each  cup  prevents 
rapid    oxidation   of   the   mercury. 
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The  center  posts  rest  on  the  bottom  of  the  center 
cups,  the  switch  being  rocked  on  these  points.  With 
this  method  of  supporting  the  blades  the  circuit  is 
always  closed  on  one  side  or  the  other.  It  was  not 
necessary  in  this  instance  to  hold  the  circuit  open,  but 
if  it  were  necessary,  the  blades  could  easily  be  sup- 
ported on  small  pedestals  cut  out  of  strip  brass  or 
copper. 

The  resistance  between  the  points  A  and  B  on  the 
edges  of  the  cups,  including  the  contact  resistance  of  the 
points  C  and  D,  was  measured  and  found  to  be  190 
microhms.  This  resistance  is  so  low  that  it  will  not 
affect  the  reading  of  meters.  E.  C.  SOARES, 

Ampere,  N.  J.  Electrical  Engineer. 


Knockdown  Conduit  Work  in 
Substation  Construction 

IN  THE  construction  of  the  new  Torrance  substation 
of  the  Southern  California  Edison  Company  a  method 
of  installing  conduit  was  developed  and  worked  out 
which  will  no  doubt  have  a  marked  effect  in  reducing 
the  co.st  of  building  the  many  new  stations  which  the 
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switchboards  and  control  circuits  were  then  built  and 
placed  in  their  proper  relative  positions  in  the  dummy 
building. 

These  required  careful  spacing  and  alignment  and 
also  exact  leveling  so  that  the  finished  product  would 
fit  exactly.  The  conduit  was  then  carefully  bent  and 
fitted  to  the  templates  in  the  dummy  structure,  after 
which  each  part  was  numbered  to  correspond  to  its  posi- 
tion in  the  template  between  which  it  ran. 

All  the  above  work  was  done  in  advance  of  the  start- 
ing of  work  on  the  building  proper  in  order  that  there 
might  be  no  delay  after  the  latter  began.  The  founda- 
tions of  the  station  wei-e  then  poured.  As  this  work 
proceeded  the  templates  retaining  the  prepared  conduit 
were  torn  apart  and  the  pieces  removed  and  placed  in 
their  location  in  the  substation,  as  indicated  by  their 
markings. 

One  of  the  remarkable  features  of  this  installation 
is  the  fact  that  more  than  370  separate  pieces  of  con- 
duit were  bent  and  placed  in  position  in  the  templates 
with  the  use  of  almost  no  threaded  bends  and  elbows. 
This  method  has  two  great  advantages — first,  wire  can 
be  pulled  through  longer  runs  without  pullboxes,  and, 
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FIG.  1 — CONDUIT  FITTED  TO  TEMPLATES.     FIG.  2 — REASSEMBLED  CONDUIT  READY  FOR  POURING 

Before   construction  work  began   on  the  substation  the  conduit  was  fitted  by  means  of  templates  laid  out  from  the  plans. 

piece  was  numbered  and   reassembled  as  the  building  proceeded. 


Each 


Southern  California  Company  must  install  during  the 
next  few  years.  Usually  in  installations  of  this  kind 
the  conduit  is  worked  up  piece  by  piece,  each  piece 
being  fitted  carefully  in  its  proper  place  in  the  building 
as  the  work  progresses.  This  method  makes  construc- 
tion of  the  building  proper  very  slow  as  the  conduit 
reaches  into  all  parts  of  the  structure  and  the  concrete, 
or  other  building  material,  can  only  be  placed  as  the 
conduit  runs  are  laid  out  and  installed. 

At  a  short  distance  from  the  actual  substation  site 
an  outline  of  the  substation  foundation  was  made  and 
the  location  of  the  switchboards,  the  switches,  the  meter- 
ing transformers  and  all  the  other  electrical  equipment 
was  indicated.  These  were  taken  from  the  plans  of  the 
station  and  placed  in  position  to  exact  scale.  This 
marks  the  first  similarity  to  a  manufactured  product — 
the  assembly  of  parts  built  to  scale.     Templates  for  the 


second,  there  remain  fewer  joints  into  which  moisture 
can  leak. 

The  installation  at  Torrance  station  included  more 
than  14,000  ft.  (4,200  m.)  of  conduit.  Of  this  quantity 
only  about  2,000  ft.  (600  m.)  was  used  for  power  cir- 
cuits. All  the  remainder — nearly  2i  miles  (4  km.)  — 
was  necessary  for  the  control  circuits. 

A  part  of  the  substation  after  the  conduit  was  re- 
assembled is  shown  in  Fig.  2.  In  the  right  center  of 
the  illustration  is  the  switchboard  location  with  the 
maze  of  conduit  radiating  to  the  feeder  switches  and 
other  locations.  Concrete  was  poured  immediately  after 
the  photograph  was  taken. 

Southern  California  ^Z  ?•."''':,'' "'f'"',,       rorem.n 
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Los  Angeles,  Cal.  E.  R.  Stauffacher, 

'  Protection  Engineer. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 
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Rewinding  a  Motor  with  Odd 

Coil  (Groupings 

ODD  grouping  of  coils  added  a  difficulty  to  rewinding 
a  15-hp.  induction  motor  recently  sent  to  a  New 
York  shop.  As  the  motor  had  seventy-two  slots  and 
was  to  be  wound  with  ten  poles  this  unequal  grouping 
of  coils  was  necessary.  The  original  winding  was  for 
440  volts,  three-phase,  720  r.p.m.,  ten  poles,  60  cycles, 
and  the  change  was  to  220  volts,  two-phase,  720  r.p.m., 
ten  poles,  60  cycles.  The  three-phase 
winding  was  connected  series-star 
with  seventy-two  coils  of  seven  turns 
of  two  No.  13  double-cotton-covered 
wires  in  parallel,  wound  in  two  layers 
with  a  coil  pitch  of  1  and  6.  The  odd 
grouping  of  this  winding,  shown  at 
A,  is  perfectly  balanced. 

In  calculating  the  two-phase  wind- 
ing it  was  first  estimated  that  with 
the     original     three-phase,     440-volt 
winding,    connected    series-star,    the 
voltage  on  each  phase  is  440/1.73,  or 
254.3  volts.   The  total  winding,  there- 
fore, was  good  for  3  X  254.3  ^  763 
volts.     In  a  two-phase  winding  this 
winding  would   develop  381.5  volts, 
but  as   220   volts   was   required,   re- 
winding was  necessary.    If  the  num- 
ber of  turns  were  reduced   to  give 
220   volts,    the   copper   cross-section 
would  be  enlarged  and  a  stiff  coil 
difficult     to     handle     would     result. 
Therefore,  it  was  decided  to  use  a  two-parallel  connection, 
increasing  the  number  of  turns  per  slot  and  using  a 
smaller  wire.    The  turns  per  coil  for  this  winding  were 
found  to  be  7  X  [^220  X  2)  ^  381.5],  or  eieht  turns. 
The  size  of  wire  was  seven-eighth  times  the  area  of  two 
No.   13  wires,  or   I    X   5,178   X   2  =  8,803  circ.mils. 
To  make  a  flexible  coil  two  No.  14  wires  with  a  cross- 
section  of  8,212  circ.mils  for  both  were  used;  therefore, 
seventy-two  coils  were  wound  of  eight  turns  of  two  No. 
14  double-cotton-covered  wires  in  parallel. 

Since  there  were  ten  poles  and  seventy-two  slots,  an 
odd  grouping  was  necessary.  The  number  of  coils  per 
phase  was  72  ^-  2,  or  36.  and  as  there  were  ten  poles, 
there  were  36  -f-  10,  or  3.6  coils  per  phase  per  pole. 
This  means  there  are  some  three-coil  groups  and  some 
four-coil  groups.  Dividing  36  by  10  gives  as  a  result 
8  and  a  remainder  of  6.  Then  for  each  phase  there 
lire  six  groups  which  have  four  coils  and  the  rest  of  the 
groups  (10  —  6,  or  four  groups)  have  three  coils.  The 
.';um   (6  X  4)   -[-   C4  X  3")  equals  36. 

In  order  to  place  the  groups  symmetrically  for  each 
six  four-coil  groups  there  are  four  three-coil  groups, 
or  three  four-coil  for  two  three-coil.  Therefore,  with 
five  groups,  a  symmetrical  arrangement  is  4-3-4-3—4. 


This  forms  one-fourth  of  the  total  winding.  By 
repeating  this  sequence  as  in  B  the  whole  winding 
is  made  symmetrical  for  a  two-phase  machine. 

In  checking  a  winding  containing  odd  coil  groupings 
diammetrical  phase  groups  should  contain  the  same  num- 
ber of  coils  and  diametrical  polar  groups  should  con- 
tain the  same  number  of  coils.  Referring  to  B,  the 
figures  in  the  small  circles  indicate  the  number  of  coils 
in  series  in  each  group.  The  groups  are  also  numbered 
from  1  to  20.   When  it  is  said  that  diametrical  groups 
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CONNECTIONS  FOR  ODD  COIL  GROUPINGS  ON  INDUCTION  MOTOR 

At  left.  440-volt,  three-phase  motor  had  seventy-two  coils  and  slots,  thirty  groups,  six 
groups  of  two  coils  and  four  groups  of  three  coils  in  series  per  phase.  ,\t  right,  recon- 
nected for  220  volts,  two-phase,  has  twenty  groups,  six  groups  of  four  coils  and  four 
groups  of  three  coils  in  series  per  phase. 

must  be  equal  it  is  meant  that  group  1  and  group 
11,  for  instance,  must  have  the  same  number  of  coils, 
which  in  this  case  is  three.  Other  diametrical  groups 
are  2  and  12,  6  and  16. 

Regarding  the  other  condition,  polar  groups  are  any 
two  adjacent  groups  for  a  two-pole  machine,  as  2  and 
3,  forming  group  b.  The  diametrical  pole  g  is  ex- 
actly opposite,  or  ten  groups  away,  and  the  sum  of 
coils  in  6  (4  -|-  3),  must  equal  the  sum  of  coils  in  g, 
(4  -{-  3).  At  the  next  instant  the  pole  has  shifted  from 
b  to  s,  which  must  be  checked  against  y.  With  a 
three-phase  machine  the  pole  would  slip  even  one  more 
group.  C.  A.  Johnson. 

Bronx,  N.  Y. 


Motor  Drive  Takes  Less  Power  for  Start- 
ing with  Chain  than  with  Belt 

FROM  recent  tests  in  a  Canadian  shop  it  was  found 
that  starting  a  10-hp.  motor  driving  a  saw  by  a 
chain  takes  only  84  per  cent  of  the  power  required  for 
a  belt  drive.  About  74  amp.  was  required,  as  will  be 
seen  from  the  accompanying  chart,  to  start  the  motor 
with  the  belt  drive — whereas  starting  with  the  chain 
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drive  required  only  about  62  amp.  The  reason  for  this 
is  that  the  belt  must  be  made  tight  ir  order  to  perform 
its  function,  while  the  chain  can  be  run  loose.  This 
tight  belt  causes  friction  on  the  bearings  and  makes 
starting  difficult.  With  the  chain  drive,  on  the  other 
hand,  there  is  a  certain  amount  of  slack  which  allows 
the  motor  to  start  immediately  when  power  is  throvra  on 
it,  even  before  the  saw  starts.     With  this  initial  start 
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COMPARISON  OF  POWER  REQUIRED  BY  BELT  AND 
CHAIN  DRIVES 

the  motor  can  overcome  the  inertia  of  the  saw  with  less 
consumption  of  power  than  if  the  saw  was  started 
exactly  with  the  motor  as  in  the  case  of  the  belt  drive. 

Another  case  which  came  to  the  writer's  attention 
was  that  of  a  15-hp.  motor  driving  a  planer.  Formerly 
with  a  belt  drive  the  motor  had  to  be  started  by  pulling 
on  the  belt,  but  since  chain  drive  has  been  installed  the 
motor  starts  the  planer  without  help.  Another  advan- 
tage of  chain  drive  over  belt  drive  is  that  a  chain  is 
not  continually  running  off  the  pulley  as  a  belt  may  do 
unless  guides  are  arranged  to  keep  it  in  place.  The  first 
cost  of  chain  drive  is  greater  than  belt  drive,  either 
rubber  or  leather,  but  the  cost  of  renewals  is  less  on 
the  chain  drive  and  the  life  is  five  times  that  of  a  belt. 
Port  Arthur  Pulp  &  Paper  Co.  H.  E.  STAFFORD, 

Port  Arthur,  Ont.  Electrical  Engineer. 


Bearing  Trouble  Results  from 
Uncentered  Rotor 

OVERHEATING  of  one  bearing  of  a  motor  in  an 
Eastern  industrial  plant  was  found  after  some 
investigation  to  be  caused  by  an  incorrect  position  of 
the  rotor  on  the  shaft.  When  this  motor  operated  it 
was  found  that  one  of  the  bearings  became  too  hot  for 
safety  after  a  few  minutes  of  running.     As  the  motor 


Incorrect  Corrccf 

UNCENTERED  POSITION  OF  ROTOR  CAUSED  BEARING  TO  HEAT 

had  recently  been  fitted  with  a  new  shaft,  it  was 
thought  that  the  rotor  had  not  been  centered  properly 
with  regard  to  the  stator.  The  first  investigation  was 
made  by  comparing  the  relative  position  of  the  ends  of 


the  stator  and  rotor  coils  on  each  side  of  the  motor. 
These  coils  appeared  to  be  in  the  same  relative  position 
on  both  sides,  but  a  more  careful  investigation  revealed 
the  fact  that  the  coils  extended  further  from  the  rotor 
laminations  on  one  end  of  the  motor  than  they  did  on 
the  other  end.  Therefore  the  motor  was  investigated 
to  see  if  the  laminations  of  the  rotor  were  centered  with 
regard  to  the  laminations  of  the  stator.  It  was  found 
that  the  rotor  had  been  placed  on  the  shaft  a  little  out 
of  the  center  with  regard  to  the  stator  laminations. 
This  was  responsible  for  the  pulling  of  the  motor  toward 
one  of  the  bearings  and  the  consequent  abnormal  fric- 
tion on  the  thrust  collar  which  caused  the  overheating. 

When  the  rotor  was  shifted  so  that  the  laminations 
checked  with  those  of  the  stator,  the  motor  operated 
perfectly  and  no  more  bearing  trouble  was  experienced. 

New  York,  N.  Y.  W.  A.  Harris. 


Generator  and  Switchboard  Arrangement 
to  Give  220  Volts  to  2,300  Volts 

TO  OBTAIN  any  voltage  from  220  volts  to  2,300 
volts  for  testing  motors,  etc.,  in  the  shop  of 
McCleary,  Wallin  &  Crouse,  Amsterdam,  N.  Y.,  the 
leads  from  pole  groups  of  a  2,300-volt  generator  have 
been  brought  out  and  connected  to  the  switchboard 
shown  in  the  accompanying  illustration.     This  twelve- 
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BY  CHANGING  LINKS  ON  BOARD  FROM  220  VOLTS  TO 
2,300  VOLTS  IS  OBTAINABLE 

pole,  three-phase  generator  is  installed  about  6  ft. 
(1.8  m.)  from  the  switchboard,  and  No.  2  flexible  leads 
are  brought  out  as  shown  in  the  diagram  and  connected 
to  J-in.  (2.2-cm.)  round  brass  studs  in  the  board. 
About  :!  in.  (2  cm.)  of  stud  protruding  from  the  front 
side  of  the  board  is  threaded  to  take  a  wing  nut  with 
a  1^-in.  (4-cm.)  face.  The  connecting  links  are  made 
of  i-in.  X  2-in.  x  10-in.  (6-mm.  x  5-cm.  x  25-cm.)  strips 
of  copper,  slotted  in  each  end  as  shown.  Copper  wash- 
ers are  used  for  separating  the  links.  The  board  ia 
made  of  2-in.    (,5-cm.)    marble,  3  ft.    (1  m.)    wide  and 
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VOLTAGES  AND  CURRENTS  0BTAIP«:D  FROM  TEST  SWITCHBOARD 

Volts                          A  nip 
2,300                             75 
1.917                                75 
1,533                                75 
1,328                              130 

Connection 
SUr 
Star 
Star 
Delta 

1,150                              150 

1,107                              130 

885                              130 

767                              225 

Star 
Delta 
nolta 
Star 

664                            260 
442                            390 
383                            4S0 
221                             780 

Delta 
Delta 
Star 
Delta 

3J  ft.  (1.2  m.)  high,  and  is  mounted  on  li-in.  (S-cm.) 
iron  pipes.  By  changing  the  links  on  the  board  any 
voltage  from  220  to  2,300,  three-phase  or  single-phase, 
may  be  obtained  with  the  corresponding  currents  shown 
in  the  accompanying  table.  It  will  be  noted  that  for 
some  values  of  voltage  the  full  rated  power  of  the 
generator  cannot  be  obtained.  By  varying  the  speed 
of  the  prime  mover  this  generator  may  also  be  used 
for  40  cycles  and  25  cycles  with  corresponding  change 
in  voltages.  A.  R.  McDonald. 

Amsterdam,  N.  Y. 


Two  500-H|).  Alternating-Current  Motors 
Divide  Hoist  Load  Equally 

TWO  500-hp.  slip-ring-type  motors  operated  by  a 
special  controller  drive  a  1,000-hp.  mine  hoist  with 
a  rope  speed  of  1,450  ft.  per  minute  (7.4  m.  per  second) 
in  the  plant  of  the  Cleveland  Cliffs  Iron  Company,  Ish- 
peming,  Mich.  The  motors  are  2,200-volt,  three-phase, 
60-cycle,  450-r.p.m.  (synchronous)  General  Electric 
slip-ring  type  with  a  full-load  temperature  rise  of  40 
deg.  C. 

The  control  was  of  special  construction,  as  it 
was  necessary  to  insure  an  even  division  of  the  load 
between  the  two  motors.  The  primary  windings  of  the 
two  motors  are  connected  in  parallel  to  six-pole,  revers- 
ing, air-break,  solenoid-operated  contactors.  The  sec- 
ondary winding  of  each  motor  is  connected  to  individual 
six-point,  three-phase,  solenoid-operated  contactors  with 
separate  resistors  for  each  motor.  With  this  arrange- 
ment the  motors  can  be  made  to  divide  the  load  to  any 
desired  proportion  by  properly  adjusting  the  secondary 
resistances. 

The  control  circuit  is  440  volts  alternating  current 
and  is  carried  through  a  standard  ten-point  reversing 
drum  controller,  with  the  control  wiring  of  the  secondary 
contactors  connected  in  multiple.  The  control  apparatus 
is  equipped  with  the  usual  current-limiting  relays,  low- 
voltage  contactors,  emergency  switches  and  an  extra 
interrupting  contactor  to  insure  absolute  electrical  inter- 
lock and  to  prevent  short  circuit. 

The  hoist  drum  is  12  ft.  in  diameter  by  12  ft.  face 
(3.6  m.  X  3.6  m.),  and  the  installation  of  two  motors 
instead  of  one  gave  a  well-balanced  mechanical  condi- 
tion, as  may  be  seen  '..  the  illustration.  The  hoist  is 
designed  to  operate  from  a  maximum  depth  of  3,000  ft. 
(915  m.)  with  a  rope  speed  of  1,450  ft.  per  minute  (7.4 
m.  per  second).  Balanced  skips  are  employed,  each  of 
which  weighs  10,000  lb.  (4,500  kg.)  and  will  carry 
12,000  lb.  (5,500  kg.)  of  ore.  Such  an  installation  might 
be  thought  to  require  direct-current  equipment,  because 
400  hp.  or  500  hp.  is  generally  considered  about  the 
maximum  for  alternating-current  mine  hoists.  How- 
ever, direct-current  equipment,  including  the  necessary 
motor  generator  set,  is  ver>-  expensi^'e,  and  all  objec- 
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tions  to  the  alternating-current  equipment  were  over- 
come by  dividing  the  load  between  the  two  500  hp. 
motors  geared  to  the  same  hoist. 

As  a  preliminary  test,  after  the  installation  had  been 
completed,  the  hoist  was  operated  at  full  speed  forward, 


BALANCED  MECHANICAL  CONDITIONS  SECURED  BY  USE  OF 
TWO  MOTORS  TO  DRIVE  HOIST 

and  then  the  controller  was  quickly  thrown  to  full  speed 
reverse.  The  apparatus  functioned  perfectly,  bringing 
the  motors  to  full  speed  reverse  without  distress.  There 
was  also  a  perfect  division  of  the  load  between  the  two 
motors  at  all  loads  and  speeds.  F.  C.  Stanford, 

Chief  Electrical  Engineer. 
Cleveland  Cliffs  Iron  Company, 
Ishpeming,  Mich. 


Operating  Indoor  Transformers  Partly 
Exposed  to  Weather 

SUBSTITUTION  of  copper  straps  for  the  knife-blade 
switches  in  the  leads  was  practically  the  only  mod- 
ification necessary  to  operate  the  indoor  transformers 
shown  here  in  the  partly  open  building  used  as  a  sub- 
station by  the  Naumkeag  Steam  Cotton  Company, 
Salem,  Mass.  It  was  found  that  expansion  and  con- 
traction of  the  blades  and  jaws  of  the  knife  switches 
on  account  of  temperature   changes   loosened   the  con- 


INDOOR  TRANSFORMERS  OPERATED  IN  PARTLY 
EXPOSED  LOCATION 

tacts  and  caused  heating.  For  this  reason  strap  copper 
securely  bolted  was  substituted  for  the  knife  switches. 
After  this  change  no  trouble  was  encountered  from 
heating,  ihis  substation,  which  is  built  of  two  brick 
walls  and  a  roof,  saved  the  expense  of  changing  over 
the  transformers  from  the  indoor  to  the  outdoor  type. 
Moreover,  the  free  circulation  of  air  around  the  trans- 
formers tends  to  keep  them  cool  under  heav\'  loads. 
Boston,  Mass.  H.  S.  Knowles. 


Central  Station  Service 


A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
of  Electric  Light,  Power  and  Heat 


Schedule  of  Forwarding  Dates  for  District 
Office  Reports 

IN  ORDER  to  have  district  office  monthly  reports 
forwarded  promptly,  the  general  office  of  the  Pacific 
Power  &  Light  Company  at  Portland,  Ore.,  has  adopted 
the  accompanying  schedule,  which  shows  the  dates  on 
which  the  April  reports  were  due  and  the  dates  the 
various  reports  were  received  from  each  district  office 
up  to  May  15. 

The  blanks  indicate  that  no  report  was  required  from 
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the  district  office,  and  an  "0"  indicates  that  no  report 
had  been  received  in  the  general  office  on  May  15. 
District  office  names  are  given  in  the  order  they  are 
carried  in  the  general  office  books  and  have  no  reference 
to  the  standing  of  the  particular  offices  with  respect  to 
forwarding  the   reports  promptly. 

This  record  was  published  in  the  Pacific  Power  & 
Light  Company's  Bulletin  and  will  be  given  from  month 
to  month  as  a  means  of  speeding  up  the  district  offices. 


Public  Benefits  from  Rate  Embodying 
Coal  and  Oil  Clauses 

FUEL  oil  introduced  into  a  part  of  the  boiler  plant  of 
the  Narragansett  Electric  Lighting  Company,  Provi- 
dence, R.  I.,  is  making  possible  a  stabilizing  of  rates 
which  would  be  difficult  to  obtain  if  coal  alone  were 
burned.  A  new  fuel  clause  has  been  filed  with  the  Rhode 
Island  commis.«ion,  and  officers  of  the  company  state 
that  the  practical  effect  of  the  clause  will  be  the  main- 
tenance of  pi^esent  rates  in  the  face  of  steadily  rising 
coal  costs.  Six  of  the  twenty-four  boilers  now  operated 
by  the  company  are  being  equipped  for  oil  burning  or 
have  been  equipped  in  part. 

The  new  fuel  clause  as  applied  to  power  customers 
and  to  lighting  customers  under  the  company's 
schedules  U,  F,  G  and  C  has  a  rate  based  on  a  cost  to 
the  company  of  $8  for  a  grcss  ton  of  coal  of  14,500  B.t.u. 
or  an  equivalent  quantity  of  fuel  oil  measured  in  B.t.u. 
in  the  bunkers  or  oil  service  tank  at  the  generating 
station.  Such  cost  of  fuel  for  any  month  is  determined 
28 


by  dividing  the  total  cost  of  all  fuel  burned  by  the 
number  of  tons  consumed,  this  cost  being  obtained  as 
follows : 

By  taking  the  weighted  average  cost  per  gross  ton  of  all 
fuel  in  storage  on  the  first  day  of  the  month  and  all  fuel 
received  during  the  month  and  multiplying  such  cost  by  the 
number  of  tons  of  fuel  burned  and  adding  thereto  all  han- 
dling, storage  and  carrying  charges  on  fuel  for  the  month. 
Storage  and  carrying  charges  on  fuel  include  each  month  in 
addition  to  all  other  charges  such  sums  as  will  compensate 
for  any  increase  or  decrease  in  the  thermal  value  of  the 
coal  above  or  below  14,500  B.t.u.  and  provide  for  the  amor- 
tization of  approximately  75  per  cent  of  the  cost  of  all  oil- 
burning,  conveying  and  storage  apparatus  by  July  1,  1922. 
A  gross  ton  of  fuel  oil  is  considered  to  contain  32,480,000 
B.t.u.  The  cost  of  fuel  for  any  period  longer  than  one 
month  is  taken  as  the  weighted  average  of  the  foregoing 
monthly  costs. 

The  new  rate  clause  provides  that  for  every  10-cent 
decrease  or  increase  in  the  cost  of  fuel  as  above 
determined  below  or  above  $8  per  gross  ton  there  shall 
be  a  decrease  or  increase  of  0.1  mill  for  each  kilowatt- 
hour  sold  under  the  rate.  Such  adjustment  is  made  for 
periods  of  three  months  each,  using  the  cost  of  fuel  as 
determined  in  the  preceding  three  months'  period  for 
the  quarter  in  question. 

Lighting  rates  under  the  company's  schedules  A  and  B 
are  similarly  based,  but  unless  the  cost  of  fuel  increases 
or  decreases  by  $2.50  or  more  above  or  below  the  eight- 
dollar  line  no  adjustment  is  to  bs  made.  If  such  a 
decrease  or  increase  occurs  in  the  cost  of  fuel,  the 
decrease  or  increase  established  becomes  5  mills  per  kilo- 
watt-hour sold  under  the  rate.  The  adjustment  periods 
in  such  case  are  six  months  each.  Unless  protest  is  made 
or  the  commission  orders  otherwise,  the  new  clauses  will 
go  into  effect  July  1.  It  is  possible  that  if  the  use  of  fuel 
oil  increases  largely  in  the  plant,  the  average  cost  of 
fuel  will  be  lowered  sufficiently  to  permit  rate  reduc- 
tions later. 


One  Way  to  Provide  More  Freight  Cars 
for  the  Country 


A  40-ton  electric  crane  at  Providence,  R.  L,  unloads  a  car 
in  two  hours  against  two  days  by  old  hand-hoist  methods. 
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Central  Station  Places  Its  Credit  at 
Disposal  of  Dealers 

AT  A  TIME  when  banks  and  investment  companies 
.  are  raising  interest  rates  and  telling  electrical 
contractor-dealers  to  cut  down  on  their  time-payment 
paper,  the  Commonwealth  Edison  Company  of  Chicago 
has  agreed  to  discount  the  time-payment  contracts  of 

any  electrical  con- 
tractor-dealer in 
Chicago  at  a  cost 
of  only  4  per  cent 
for  six  months  and 
6  per  cent  for 
twelve  months.  It 
is  just  possible  that 
credit  may  get  so 
tight  that  the  util- 
ity may  have  to 
withdraw  this  offer 
temporarily,  but 
except  in  such  a 
contingency  it  is 
the  intention  of 
the  company  to 
give  the  plan  an 
extensive  trial. 
During  the  sum- 
mer months  the 
central  station  is 
stimulating  business  by  advertising  that  the  people  of 
Chicago  can  go  into  any  electrical  retail  store  in  the  city 
and  buy  such  devices  as  tlatirons,  toasters  and  pot- 
type  percolators  and  grills  for  $1  down.  The  balance 
is  usually  divided  over  a  six-month  period,  but  the 
contractor-dealer  gets  his  money  immediately  from  the 
Commonwealth  Edison  Company,  which  also  collects  all 
the  deferred  payments.  During  the  summer  campaign 
last  year  the  company  and  117  dealers  sold  10,32G  flat- 
irons,  271  toasters  and  414  percolators  in  less  than  three 
months.  From  present  indications  this  year's  results 
will  be  even  more  gratifying.  Attractive  window  dis- 
plays play  an  important  part  in  the  campaign,  the  Com- 
monwealth Edison  Company  supplying  posters  and 
frames  upon  which  to  mount  them. 

The  dealer  profits  greatly  by  this  co-operative  sum- 
mer campaign,  but  the  central  station  is  also  benefited 
from  a  public-policy  standpoint  and  by  the  sale  of  addi- 
tional energy.  The  bookkeeping  and  collecting  expense 
is  very  small,  as  the  installments  are  added  to  the  cus- 
tomers' lighting  bills  and  no  trouble  whatsoever  has 
been  experienced  on  more  than  99  per  cent  of  the 
accounts  handled. 


Arrimycmenis  knvc  been  m.idc  so  that  Elcctlic 

Liuht  Cu^tuim-rs  niiiy  ol>t.im  these  Electrical 

Household  Helps  for  SI,CV)down — balance 

moiuhly  on  their  Electric  Lmht  Bills. 

Sec  DispLiy  of  E/i'rtricvif  HmisehoU  HWfis 

At  Your  Nearest  Electrical  Dealer's. 


ADVERTISEMENT  OF  SUMMER  SALE 


Method  of  Posting  Current  Prices 
of  Motors 

FOR  the  convenience  of  employees,  contractors,  pros- 
pective customers  and  others,  the  power  sales  de- 
partment of  the  Worcester  (Mass.)  Electric  Light  Com- 
pany posts  current  prices  of  motors  with  auxiliary 
equipment  on  a  30-in.  x  43-in.  (78-cm.  x  110-cm.)  black- 
board mounted  in  the  department  and  illustrated  here- 
with. This  company  has  standardized  on  maximum- 
rated  motors,  and  the  prices  in  dollars  shown  in  the 
three  columns  at  the  left  apply  to  these  motors  only. 
At  the  right,  listed  as  "specials,"  are  a  number  of  40- 


deg.  motors  which  the  company  had  in  stock.  The  prices 
of  motors  up  to  and  including  2-hp.  include  a  standard 
make  of  starting  switch  and  from  3-hp.  to  5-hp.  overload 
protection  equipment.  With  7.5  hp.  motors  the  company 
uses  overload  and  undervoltage-release  type  oil  switches, 
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BLACKBOARIl    FOR    LISTING     MOTOR    PRICKS 

and  above  7. 5-hp.  rating  the  company  requires  the 
use  of  a  starting  compensator  with  relays.  All  this 
auxiliary  apparatus  is  covered  in  the  prices  listed,  which 
show  the  cost  to  the  customer  of  the  motor  equipment 
delivered  on  his  premises.  H.  D.  Stokes, 

Worcester,  Mass.  Power  Engineer. 


'    Handling  Rural  Business  in  Ohio 

FARMERS  are  demanding  service  in  all  directions, 
and  the  central  stations  have  not  agreed  upon  any 
one  well-defined  plan  of  handling  the  business,  accord- 
ing to  statements  made  by  D.  0.  Vaughn,  manager  of 
the  Sidney  (Ohio)  Electric  Company,  in  the  course  of 
an  addre.ss  delivered  before  the  new-business  co-opera- 
tions committee  of  the  Ohio  Electric  Light  Association. 
A  number,  of  methods  have  been  devised  for  obtaining 
this  business  on  a  profitable  basis.  The  three  plans 
most  actively  in  use  were,  according  to  Mr.  Vaughn, 
the  following: 

First  is  the  wholesale  plan,  under  which  farmers 
organize  themselves  into  some  sort  of  an  association, 
purchase  energy  from  a  central  station  and  distribute 
it  themselves.  This  plan  has  the  advantage  that  it 
eliminates  any  worry  on  the  pai't  of  the  company  and 
the  whole  association  is  listed  as  one  customer.  How- 
ever, the  farmers  do  not  always  get  along  well  together, 
and  instead  of  growing  stronger  these  associations 
generally  become  a  source  of  argument  in  the  com- 
munity between  those  who  are  connected  to  the  system 
and  those  who  are  not.  The  company  may  also  have 
difficulty  in  making  the  association  understand  why  the 
company's  wholesale  meter  reads  so  many  more  kilo- 
watts every  month  than  the  sum  total  of  all  of  the  con- 
sumers' meters.  Not  realizing  that  there  are  losses  on 
the  system,  an  association  may  set  vei-y  low  minimum 
charges  or  none  at  all.  Another  disadvantage  of  this 
plan  is  that  the  association  generally  neglects  its  main- 
tenance until  the  service  becomes  poor. 
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The  second  plan  is  the  group  plan,  under  which  the 
farmers  organize  a  temporary  association  to  finance  and 
build  the  necessary  lines.  When  completed,  the  farmers' 
association  contracts  with  the  utility  to  furnish  retail 
service  over  these  lines  and  issues  a  bill  of  sale  to  the 
company  for  all  of  the  lines  for  and  in  consideration  of 
$1.  Under  this  plan  the  utility  furnishes  the  necessarj^ 
meters  only,  which  are  installed  on  the  consumer's 
premises.  The  central  station  accepts  the  lines  as  a 
gift  and  then  becomes  liable  for  their  maintenance  and 
upkeep.  Under  this  group  plan  the  Sidney  (Ohio) 
Electric  Company  requires  that  each  consumer  sign  an 
individual  contract  for  service  in  addition  to  the  con- 
tract made  with  the  association.  The  principal  difficulty 
in  the  group  plan  comes  in  getting  the  association 
properly  organized  and  in  getting  a  workable  agreement 
between  the  company  and  all  of  the  farmers  in  the 
community  after  the  lines  are  in  operation. 

The  third  plan  is  to  deal  with  only  one  or  at  most  a 
few  farmers  at  a  time  and  to  have  them  sign  individual 
contracts.  Each  farmer  finances  the  cost  of  the  neces- 
sary extension,  transformers,  etc.,  by  paying  this 
amount  as  a  bonus  to  the  company  to  get  the  line  built 
to  his  premises.  The  title  and  ownership  of  the  line 
and  equipment  always  remains  with  the  company.  The 
farmer  pays  the  regular  farm  lighting  rates  for  service. 
The  Sidney  Electric  Company  accepts  contracts  of  this 
nature  for  periods  of  not  more  than  ten  years.  The 
advantage  of  this  plan  is  the  ease  with  which  the 
business  is  obtained  directly  from  each  individual 
farmer.  The  unavoidable  delays  and  expense  which  are 
always  attendant  upon  farmers'  organizations  of  any 
nature  can  in  this  way  be  avoided.  The  disadvantage 
of  the  individual  plan  is  that  only  a  few  customers  are 
added  at  a  time,  but  this  objection  is  usually  more  than 
offset  by  there  being  fewer  misunderstandings,  less 
argument  and  a  reduction  in  the  amount  of  time  and 
money  expended  in  acquiring  the  business. 

Cost  of  giving  service  to  the  farmers  was  intei'est- 
ingly  analyzed  by  Mr.  Vaughn  as  follows: 

"Assuming  that  the  company's  specifications  call  for 
well-constructed  lines  of  30-ft.  Northern  cedar  poles  and 
not  less  than  No.  6  copper  wire,  I  think  it  is  fair  to 
assume  that  this  line  may  be  said  to  last  for  from 
fifteen  to  twenty  years,  although  this  might  vary  in 
different  localities,  owing  to  soil  conditions,  storm 
center,  etc.  However,  we  believe  it  would  not  be  out 
of  reason  to  charge  5  per  cent  of  the  original  cost  of 
the  line  annually  against  the  cost  of  giving  this  service 
for  keeping  up  the  lines.  If  the  company  owns  the  lines, 
it  must  also  add  taxes  and  insurance  against  liability, 
etc.,  which  will  be  very  close  to  2  per  cent  per  annum. 
This  will  necessitate  a  7  per  cent  fixed  charge  against 
the  cost  of  giving  this  service,  or  $70  per  year  per 
$1,000  worth  of  line.  If  the  energy  is  sold  to  the  farmer 
metered  on  his  premises,  there  will  also  be  the  following 
service  cost  to  each  farmer: 

AsfiumlnR  a  2  kw.-hr.  transformer,  which  has  23 
kw.-hr.  core  los.")  per  month  at  3  cents  per  kilo- 
watt-hour (Iflivirod JU.69 

Mct»'r  ro.'iHinK  and   billinK  iter  customer 0.10 

Service  to  customer,  sucii  as  driving  out  and  fusing 
up  transformers  after  a  storm,  etc.,  per  customer 
per  month 0.50 

Total  cost  per  month,  not  conslderlnB  the  energy 
used    hy   the   farmer $1.29 

"The  average  farmer  is  a  much  better  user  of 
appliances  than  the  average  consumers  in  the  small 
town,  and  from  our  records,  taken  over  a  period  of  a 
year,  of  twenty-five   farmers  connected,   we   find   that 


they  average  about  350  kw.-hr.  per  year  use  of  energy 
or  30  kw.-hr.  per  month,  this  costing  3  cents  per  kilo- 
watt-hour or  90  cents.  If  we  have  a  $1,000  line,  one 
mile  long,  carrying  four  farmers,  they  should  then  pay 
for  the  following  total: 

Maintenance   charges   per   year $   70. UU 

Service  charges  per  year,   $1.29    X    12=    $15.48    X 

four  customers    61.92 

Four  farmers  at  360  liw.-hr.  per  year  equals  1,440 

kw.-hr.  used,  at  3  cents  per  kilowatt-hour 43.20 

Total    cost    of    giving    the    above    service    to    four 

farmers    $175.00 

"This  comes  to  $43.78  per  year,  or  $3.66  per  month, 
per  farmer,  which  is  the  actual  cost  of  serving  each 
customer." 

A  rate  which  would  protect  the  company  on  this  basis 
would  be  as  follows: 

A  fixed  charge  of  $1  per  kilowatt  of  transformer 
capacity  connected  (but  not  less  than  $2)  plus  the 
regular  lighting  rates  for  energy,  say,  10  cents  per 
kilowatt-hour.  If  the  above  customers  have  2-kw.  trans- 
formers and  use  30  metered  kw.-hr.  apiece,  their 
monthly  bills  would  each  contain  a  fixed  charge  of  $2 
plus  30  kw.-hr.  at  10  cents,  $3,  or  a  total  of  $5. 

This  would  leave  a  profit  of  $1.34  per  month,  but  had 
each  customer  used  only  10  kw.-hr.,  there  would  have 
been  a  loss  of  66  cents.  It  therefore  behooves  the 
central  station  either  to  insist  upon  at  least  four  cus- 
tomers per  mile  of  line,  estimated  to  cost  $1,000,  or  raise 
the  fixed  charge  per  customer  to  a  point  where  it  will 
be  protected  against  loss  by  reason  of  lack  of  use  of 
service. 

Furthermore,  if  a  profit  is  to  be  made  from  this 
business,  it  is  very  necessary  to  educate  customers  to 
use  motors,  pumps,  heating  appliances,  ranges  and  all 
the  large  energy  consuming  devices  possible  in  order  to 
increase  the  kilowatt-hours  used  per  month  by  each 
farmer. 


"Coiuniercializing"  a  Terminal  House 


FACING  a  main  highway  leading  into  Worcester, 
Mass.,  is  a  terminal  house  of  the  New  England 
Power  Company  used  in  tying  two  13,200-volt  feeders 
run  overhead  from  the  Greendale  substation  to  two 
underground  lines  feeding  the  American  Steel  &  Wire 
Company  and  interconnected  with  the  Worcester  Elec- 
tric Light  Company.  The  power  company  has  effec- 
tively used  the  terminal  house  wall  to  advertise  its 
service,  as  illustrated. 
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Motors,  Generators  and  Transformers 

Sixty-Cycle  Convertinci  Apparatus. — J.  L.  BURNHAM. 
— It  is  said  that  synchronous  converters  for  voltage  of 
500  and  600  have  been  freed  from  flashing  through 
the  use  of  high-reluctance  commutating  poles,  a  special 
form  of  brush  rigging,  screened  flash  barriers  and  the 
high-speed  circuit  breaker.  The  author  makes  a  com- 
parison between  the  synchronous  converter  and  the 
motor-generator  set  on  the  bases  of  efficiency,  reliabil- 
ity, flexibility,  costs  and  floor  space.  He  states  that 
2i  kw.  of  synchronous  converters  are  built  for  every 
1  kw.  of  motor-generator  sets. — General  Electric 
Review,  May,  1920. 

Dimensions  of  Single-Phase  Traction  Motors. — F. 
Unger. — The  output  of  an  electric  motor  may  be  ex- 
pressed in  terms  of  the  product  of  armature  length,  the 
square  of  the  diameter  and  the  number  of  revolutions 
per  minute  multiplied  with  a  factor  of  utilization  for  the 
material  which  in  correct  design  tends  to  a  maximum 
value,  depending  on  the  permissible  maximum  induction 
and  current  density.  On  the  basis  of  a  careful  study 
of  the  conditions  affecting  the  utilization  factor  the 
author  presents  a  number  of  diagrams  and  tables  indi- 
cating what  magnetic  and  electric  densities  should  be 
allowed  and  what  values  of  the  utilization  factor  should 
be  expected  in  ordinary  cases.  —  Elektrotechnische 
Zeitschrift,  Jan.  1,  1920. 

Lamps  and  Lighting 

A  Netv  Cadmium-Vapnr  Lamp. — Frederick  Bates. — 
A  new  method  for  producing  a  cadmium  vapor  arc  of 
great  brilliancy  has  been  discovered.  It  was  found  that 
the  metal  gallium  would  form  an  alloy  with  cadmium. 
Since  gallium  has  a  boiling  point  about  1,500  deg.  C, 
the  vapor  pressure  relation  which  exists  between 
cadmium  and  mercury  is  reversed  when  compared  with 
cadmium  and  gallium.  The  cadmium  therefore  acts  as 
the  energy  carrier  when  used  in  combination  with  gal- 
lium in  a  quartz  lamp. — Scientific  Paper  No.  371, 
U.  S.  Bureau  of  Standards,  April   10,   1920. 

Industrial  Lighting  as  an  Element  in  Mass  Produc- 
tion.— Leon  Gaster. — The  writer  discusses  the  results 
obtained  in  America  by  the  use  of  higher  intensity  of 
illumination  in  industrial  plants  and  points  out  the 
needs  of  British  industries  with  particular  regard  to 
health  of  employees,  safety  and  efficiency. — London 
Electrician,  April  30,  1920. 

Generation,  Transmission  and  Distribution 

Economical  Aspects  of  Electrification  in  Belgium.— 
Carlier. — A  detailed  comparison  is  made  between  the 
total  cost  of  transporting  the  necessary  coal  for  indus- 
trial purposes  from  the  mines  to  the  various  industrial 
plants  and  the  coal  transportation  costs  if  a  total  elec- 
trification were  carried  out,  three  steam-driven  super- 
power stations  being  assumed  to  deliver  all  energj- 
needed.     The  direct  saving  in  coal  transportation  cost 


is  estimated  at  6,600,000  francs,  and  since  the  esti- 
mated investment  for  the  electric  super-power  station 
system  is  about  60,000,000  francs,  a  decided  economy 
would  result  from  an  electrification. — Revue  Generate 
d'Electricite,  March  6;  Bulletin  de  la  Societi  Beige  des 
Electriciens,  October-December,  1919. 

Coal  Conservation  in  the  United  Kingdom. — Dugald 
Clerk. — In  discussing  the  proposition  of  super-power 
stations  for  England  the  writer  feels  that  it  is  neces- 
sary to  take  a  broader  view  than  has  been  done  by  the 
government  committees.  Not  only  should  the  efficiency 
for  motive  power  be  considered,  but  the  whole  heating 
systems  of  the  country  should  be  dealt  with  in  order  to 
obtain  a  combined  efficiency  of  heating,  lighting  and 
motive  power.  To  this  end  it  is  necessary  to  study  not 
only  the  distribution  of  heat,  light  and  power  by  gas 
and  electricity  but  also  the  other  methods  of  generating 
and  distributing  heat  for  domestic  and  manufacturing 
purposes.  He  discusses  in  considerable  detail  the  claims 
which  have  been  made  for  the  super-power  stations  with 
respect  to  the  possible  saving  of  coal. — London  Engineer, 
April  23,  1920. 

Overloads  on  Telephone  Conductors  Due  to  Rain  and 
Rime. — F.  Loppe. — The  author  reviews  an  article  by 
Pillonel,  in  the  Revue  Polytechnique  of  Geneva,  in 
which  a  great  number  of  interesting  cases  of  overloads 
on  telephone  and  telegraph  conductors  along  the  lines 
in  the  Alps  are  reported.  Overload  factors  as  high 
as  twelve,  and  even  twenty-four,  have  been  observed 
during  severe  rime  formation.  According  to  direct 
measurements  at  a  station  on  St.  Bernard,  the  extra 
load  on  ordinary  sizes  of  telegraph  wire  varies  from  80 
grams  to  150  grams  per  meter  wire  during  rain,  while 
the  overloading  due  to  rime  may  reach  values  as  high 
as  2,000  grams  per  meter. — L'Industrie  Electrique, 
Jan.  25,   1920. 

Switching  and  Protection  of  Transmission  Circuits. — 
S.  Q.  Hayes. — The  author  discusses  some  of  the  prin- 
cipal features  of  switching  and  protection  of  power 
transmission  systems,  dealing  principally  with  oil  cir- 
cuit breakers,  relay  equipment,  lightning  arresters, 
station  layouts  and  system  arrangement.  A  few  high- 
voltage  transformers  used  on  some  of  the  larger  sys- 
tems are  described,  and  attention  is  called  to  their 
important  features.  The  discussion  is  practically  lim- 
ited to  plants  furnishing  energ>'  at  22  kv.  and  above. 
Electric  Journal,  May,  1920. 

Half -Wave  Tratismission  Lines. — Brylinski. — Taking 
one  step  further  from  the  quarter-wave  transmission 
line  suggested  by  Bunet,  the  author  inquires  as  to  the 
feasibility  of  operating  lines  of  one-half  wave  length. 
Such  a  line  offers  the  advantage  of  rather  good  voltage 
regulation  and  thus  could  be  used  with  ordinary  alter- 
nators. In  the  m.iddle  of  the  line  very  high  voltages 
mav  occur,  which,  however,  may  be  taken  care  of  by 
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providing  special  insulators  over  a  certain  range.  A 
half-wave  line  at  50  cycles  is  about  3,000  km.  (1,870 
miles)  long,  but  a  geographically  shorter  line  may  be 
made  into  a  half-wave  line  by  inserting  a  few  loading 
coils  or  by  inserting  lengths  of  high-tension  cable  at 
certain  points.  The  voltage  rise  is  greater  on  an 
inductively  loaded  line  for  given  received  current.  This 
limits  the  amount  of  power  possible  to  transmit  over  the 
half-wave  line.  A  three-phase  line  of  aluminum  con- 
ductors with  5  sq.cm.  (0.776  sq.in)  sectional  area  thus 
could  transmit  not  more  than  20,000  kva.  at  70,000-volt 
star  pressure  at  receiving  station,  if  inductance  loaded, 
as  against  80,000  kva.  under  same  conditions  if  loaded 
with  capacity. — Comptes  Rendus,  April  19,  1920;  Revue 
Generale  d'Electricite,  May  8,  1920. 

Relative  Merits  of  Connections  Employed  in  High- 
Voltage  Generating  Stations.  —  Ernest  Pragst.  —  In 
planning  a  system  of  connections  for  a  central  station 
consideration  must  be  given  to  the  following  factors: 
(1)  It  should  not  afford  an  undue  risk  to  the  operating 
force;  C2)  it  should  permit  of  the  economic  operation 
of  apparatus;  (3)  it  should  be  simple  in  principle  elec- 
trically; (4)  it  should  lend  itself  to  simple  and  rugged 
mechanical  arrangement  and  construction;  (5)  it  should 
have  a  reasonable  degree  of  flexibility;  (6)  it  should 
assure  a  degree  of  continuity  of  service  commensurate 
with  the  class  of  load  served.  The  author  presents 
and  discusses  eight  different  systems  of  station  con- 
nections.— General  Electric  Revieiv,  May,  1920. 

Electrical  Characteristics  of  Transmission  Circuits. — 
William  Nesbit.— A  brief  review  of  hyperbolic  trig- 
onometry is  given  before  taking  up  the  application  of 
hyperbolic  methods  of  calculating  transmission  lines. 
The  work  of  Dr.  A.  E.  Kennelly,  F.  E.  Pernot  and  Edy 
Velander  are  referred  to  in  the  development  of  the 
method. — Electric  Journal,  June,  1920. 

Traction 

Motor  Buses  or  Trackless  Trolleys. — H.  L.  ANDREWS. 
— The  trackless  trolley,  although  practically  unknown 
in  this  country,  is  said  to  be  making  a  good  record  for 
earnings  and  service  abroad.  A  comparison  of  its  oper- 
ating cost  with  that  of  the  motor  bus  and  the  most 
modern  street-railway  practice  shows  that  on  an  equal 
service  basis  and  equal  fare  the  motor  bus  cannot  com- 
pete with  the  street  car  but  that  the  trackless  trolley 
can.  A  true  comparison  of  the  relative  operating  costs 
of  the  gasoline  motor  bus,  the  trackless  trolley  and  the 
safety  car,  assuming  that  the  gasoline  bus  can  be 
operated  with  one  man,  is  given  in  the  following  table: 

Cents  per  Bus      Cents  Per  Car 

Mile  Mile 
Gasoline  Trackless     Safety 
Bus         Trolley  Car 

Maintenance  of  overhead .  .  0.5  0.5 

Maintenance  of  way 1.5 

Road  taxes 0.75  0.75 

Maintenance  of  equipment.    8.54  .3.0  2.0 

Platform   expen.ses    8.0  8.0  8.0 

Traffic  expenses 0.04  0.04  0.04 

Power 4.54  1.8  1.8 

General    ;i.54  3.54  3.54 

Depreciation 6.59  2.0  2.0 

Total 32.00  19.63  19.38 

On  account  of  the  fact  that  the  proposed  equipment 
of  the  trackless  vehicle  and  the  power  distribution  to 
it  are  essentially  the  same  as  those  of  the  street  car, 
it  is  said  to  be  suitable  as  an  auxiliary  to  a  street- 
car system,  and  the  author  rcommends  that  the  rail- 


way operators  adopt  it  either  as  an  auxiliary  or  to 
eliminate  competition. — General  Electric  Revieiv,  April, 
1920. 

Installations,  Systems  and  Appliances 

A  New  Type  of  Arc-Welding  Generator. — S.  R.  Berg- 
man.— Where  each  welder  is  furnished  with  an  indi- 
vidual generator  the  necessary  regulation  is  said  to  be 
best  effected  through  special  inherent  regulation  in  the 
generator  itself.  A  machine  which  has  been  developed 
to  embody  the  characteristic  of  constant-energy  output 
is  described  in  this  article. — General  Electric  Review, 
May,  1920. 

Industrial  Electric  Heating. — Wirt  S.  Scott. — Deal- 
ing particularly  with  temperatures  under  600  deg. 
Fahr.  (315  deg.  C),  the  author  states  that  the  question 
no  longer  is  what  electric  heating  costs  but  rather 
what  are  the  advantages  of  this  method.  He  gives  some 
experiences  in  the  automobile  industry  where  the 
method  has  been  highly  successful  because  of  the  smalt 
amount  of  spoilage.  The  uniformity  of  temperature 
and  automatic  temperature  control  are  said  to  be  large 
factors  in  the  test  of  electric  heating;  moreover,  the 
cost  of  labor  is  reduced. — Electric  Journal,  May,  1920. 

The  Alternating-Current  Network  Protector. — H.  C. 
Stewart. — A  factor  which  has  prevented  the  general 
adoption  of  alternating-current  networks  is  the  fact 
that    there    is    a    chance    that    an    internal    failure    in 


\AN  Direction  oFtiVinding 
— ^  Direc  t  ion  of  Current 


Load 
ALTERNATING-CURRENT  NETWORK   PROTECTOR 

one  transformer  may  impose  an  overload  besides  the 
short-circuit  current  on  the  adjacent  transformer, 
thereby  blowing  the  primary  fuse.  This  action  will 
progress  from  transformer  to  transformer  until  the 
entire  system  is  disconnected.  The  alternating-current 
network  pi-otector  has  been  developed  to  overcome  this 
difficulty.  It  has  been  in  use  for  a  number  of  years  on 
large  network  systems  in  New  York  City.  The  pro- 
tector is  a  transformer  device  with  three  sets  of  wind- 
ings, as  shown  in  the  diagram.  Normally,  when  the 
current  flows  from  the  high-voltage  supply,  the  current 
in  the  transformer  and  three  protector  windings  are 
as  shown.  The  protector  windings  are  mounted  on  a 
separate  core  in  such  a  way  that  the  core  is  not  mag- 
netized under  normal  conditions.  In  case  of  a  fault 
in  the  transformer  T,  however,  currents  in  the  secondary 
circuit  are  reversed.    The  protector  core  is  magnetized 
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and  heavy  currents  flow  in  the  windings  D  and  E,  so 
that  the  secondary  fuses  blow  at  practically  the  same 
time  as  the  primary  fuses  FF',  completely  disconnecting 
the  transformer  from  the  network.— (Jf^ern/  Electric 
Rpviev,  May,   1920. 

Electrophysics  and  Ma^^netism 

So»ic  Notes  on  Wiri/inii  Tubes. — JOHN  H.  MORFCROFT. 
— The  value  of  thu  exponent  connecting  plate  current 
and  plate  and  grid  potentials  is  experimentally  investi- 
gated for  a  numher  of  tubes.  It  is  found  to  be  markedly 
different  for  different  tubes  and  for  the  .same  tube  at 
different  plate  voltages.  Particularly  is  this  the  case 
for  low-plate  voltage  tubes.  After  discussing  briefly 
distortion  in  amplifying  tubes,  the  capacity  anil  con- 
ductance within  tubes  is  considered.  Experimentally 
determined  data  governing  these  quantities  are  given, 
these  being  obtained  on  a  carefully  designed  radio- 
frequency  Wheatstone  bridge.  An  experiment  on  the 
detecting  action  of  a  tube  without  grid  condenser  seems 
to  prove  that  grid-to-filament  circuit  asymmetry  of 
characteristic  is  not  responsible  for  the  detecting  action. 
— Proceedings  Institute  of  Radio  Ent/ineers,  June,  1920. 

Radio-Freque.ncii  Indnctavce  Coils. — M.  K.  Zinn. — A 
discussion  of  some  of  the  practical  considerations  which 
enter  into  the  design  of  inductance  coils  for  radio  fre- 
quencies with  particular  reference  to  their  application 
in  circuits  intended  for  the  reception  of  long  undamped 
waves.  The  theoretical  behavior  of  coils  at  high  fre- 
quencies is  reviewed  and  for  il'ustration  imjjedance 
measurements  on  a  typical  antenna  load  coal  are  pre- 
sented.— Wireless  Age,  May,   1920. 

Units,  Measurements  and  Instruments 

A  New  SpectroptjrluJiometef  and  Measiitenients  of  the 
Component  Radiations  front  the  Sun  and  front  a  Quartz 
Mercurij-Vapor  Lamp. — W.  W.  Coblentz  and  H. 
Kahler. — This  device  consists  of  a  quartz  spectograpb 
and  cylindrical  condensing  lens,  placed  upon  an  equato- 
rial mounting.  In  this  manner  the  ultra-violet  absorp- 
tion in  heliostat  mirrors  is  avoided.  Data  are  given 
on  the  relative  components  in  infra-red,  visible  and 
ultra-violet  radiation  from  the  sun  and  from  a  quartz 
mercury  arc  lamp;  also  data  on  the  gas-tiliecl  tungsten 
lamp,  the  iron  arc  and  the  carbon  arc.  In  two 
appendices  methods  are  given  for  excluding  ultra-violet 
light  from  buildings  and  for  protecting  projection 
lantern  films  from  the  heat  of  the  lamp. — Scientific 
Paper  No.  ;S~S.  Bureau  of  Standards.  April  9.  1020. 

Telegraphy,  Telephony  and  Signals 

Radio-Frequencii  Alternators. — M.-\RUts  L.XTOUR. — Ir. 
this  article,  which  is  part'y  reprotluced  from  a  paper 
presented  before  the  Societe  Fran(;aise  des  Kiectriciens. 
the  different  types  of  alternators  capable  of  practical 
application  to  the  direct  production  of  radio-frequency 
currents  are  described.  The  author  pays  particular 
attention  to  the  French  designs  of  alternators,  which  ho 
describes  as  "homopolar  alternators  with  partial  utili- 
zation of  the  periphery"  and  "homopolar  variable  reluc- 
tance" alternators. — Proceedings  Institute  of  Radio 
Engineers.  June,  1920. 

A  Reversing  Interrupter  for  Spark  Coils. — Fai.- 
KENTHAL. — A  great  part  of  the  German  portable  radio 
sets  used  in  the  war  were  built  for  spark-coil  excita- 
tion and  provided  with  a  special  double-pole  interrupter. 
or  rather  reversing  contact,  for  converting  the  buttery 
current  into  audio  frequency  spark  impulse. .  The  action 
of  this  device,    called   the    "Falkentha!    pendulum   con- 


verter," may  be  seen  from  the  figure  where  cc'  is  a 
polarized  contact  maker,  sending  the  primary  current 
alternatively  through  the  windings  a  and  a',  which  are 
connected  in  opposition.  For  each  full  oscillation  of 
the  tongue  *^he  iron  core  thus  will  be  carried  through 
one  full  hysteresis  cycle.  This  feature  makes  for  a  re- 
markably high  efficiency  (80  per  cent  of  direct-current- 


DOUBLE-ACTING    SPABK-COII,    INTERKUPTER 

alternating-current  conversion)  ;  ded'  is  an  audio  oscil- 
lating circuit,  tuned  to  the  tongue  frequency,  which 
prevents  sparking  at  the  contacts;  /  is  a  high-frequency 
choke  coil,  and  to  the  right  is  indicated  the  radio  trans- 
mitter with  quenched  spark-gap  and  antenna.  The 
interrupter  is  claimed  to  give  as  good  constancy  of  tone 
as  an  alternator  and  may  be  built  to  handle  250  watt 
primarj-  energy.— Jahrbuch  der  drahtlosen  Tel.  und 
Tel.,  October,  1919. 

Characteristics  of  Static  Frequency  Doubters.  —  T. 
Minohara. — The  author  distinguishes  between  two 
fundamental  modes  of  operating  a  static  frequency 
(loubler.  In  one  system  it  is  attempted  to  obtain  a 
rather  pure  sinusoidal  secondary  current,  and  for  this 
purpose  a  relatively  low  direct-current  excitation  is 
u.sed  in  the  frequency  doubler.  The  output  then  is 
limited  by  the  rule  that  the  ratio  of  primary  alter- 
nating current  to  the  exciting  direct  current  should  not 
exceed  1.66.  The  other  system  is  called  the  impulse 
system.  Here  the  cores  are  almo.st  saturated  by  the 
direct-current  excitation  and  a  very  peaked  secondar>' 
voltage  results,  the  second  harmonic  being  sifted  out 
by  use  of  resonant  circuits.  In  the  impulse-excited 
frequency  doubler  the  primary  input  may  be  relatively 
greater  than  for  the  sinusoidal  doubler.  The  iron  losses 
per  unit  volume  are  considerably  larger,  but  the  total 
core  volume  per  kilowatt  may  be  greatly  reduced.  These 
observations  follow  an  analytical  treatment  of  the  two 
.systems,  illustrated  by  a  great  number  of  curves  and 
oscillograms. — Revue  Generale  d'Electricite,  Feb.  28, 
1920. 

Miscellareous 

Frediciions  of  Water  Flow  in  Rivers. — AxEL  Wallen. 
— For  many  years  the  author  has  been  working  on  a 
method  of  predicting  water  flow  in  rivers,  and  for  this 
purpose  he  has  made  an  extensive  statistical  analysis 
o-  water-stand  data  from  about  twenty-seven '  stations 
along  Swedish  watersheds.  Several  diagrams  showing 
oL.ierved  values  and  also  giving  such  curves  as  were 
calculated  beforehand  indicate  surprisingly  small  devia- 
tions and  show  that  the  author's  pre-calculations  give  a 
very  fair  idei.  of  the  general  shape  of  the  water-stand 
cur\-e.  The  author,  however,  points  out  certain  failures, 
emphasizing  the  necessity  of  further  refinements  in  the 
iiiethod. — Teknisk  Tidskrift,  Veckctupplagan,  March  27« 
1920. 
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OPTIMISM  prevails  in  business 
circles,  the  excellent  grain  crop 
prospects  on  the  Pacific  Coast 
and  a  reported  large  increase  of  new 
industries  in  the  South  being  among 
the  contributing  causes.  There  is 
some  building  activity,  in  Nevir  Eng- 
land and  California  especially,  with 
resultant  large  sales  of  electrical 
material. 

Sales  of  fans  are  affected  by  the 
degree  of  heat  prevailing  in  the  dif- 
ferent sections  of  the  country. 
Southern  stocks  are  largely  depleted, 
but  comparatively  cool  weather  pre- 
vents a  heavy  demand  in  North- 
eastern territory.  Household  appli- 
ances are  moving  well  except  in  the 
East. 

Shipping  and  receiving  troubles 
continue  to  handicap  business,  and 
few  price  changes  of  importance  are 
reported.     Collections  are  only  fair. 

Hydraulic  turbines  are  to  be 
manufactured  in  Canada  by  agree- 
ment with  the  Ci'amps  for  exclusive 
use  in  the  British  Empire  of  their 
waterwheel  and  other  hydraulic 
designs. 

Producers  of  electrical  material 
are  divided  on  the  question  of  rais- 
ing schedule  material  lists  as  recom- 
mended by  the  Electrical  Sunply 
Jobbers'  Association  last  year. 

A  GOOD  demand  exists  for  motor- 
driven  chain  blocks,  which  can 
usually  be  filled  from  stock.  Con- 
siderable diflftculty  is  being  met  in 
getting  enough  motors  to  supply 
requirements. 

Steel  interests  are  still  ad- 
versely affected  by  traffic  and  labor 
conditions.  A  shutdown  in  sheet  and 
tinplate  mills  is  threatened.  The 
effect  on  the  steel  output  to  the  elec- 
trical trade  is  naturally  not  favor- 
able. 

A  REDUCTION  of  one-half  the  10 
per  cent  surcharge  on  retail  light- 
ing bills  and  a  10  per  cent  increase 
in  salaries  and  wages  of  all  em- 
ployees of  the  Boston  Edison  com- 
pany became  effective  July  1. 
Combined,  these  mean  $600,000  per 
year. 

Shutdowns  of  many  New  Eng- 
land industrial  plants  are  threatened 
by  the  curtailment  of  coal  supply, 
aggravated  by  further  "outlaw" 
strikes  of  switchmen  at  important 
railroad  yards  in  the  East 

A  MOVEMENT  to  bring  about  closer 
co-operation  among  the  New  Eng- 
land States  in  water-power  develop- 
ment is  being  discussed  in  legislative 
circles  in  Massachusetts,  the  coal 
shortage  giving  a  sharper  point  than 


hitherto  to  arguments  in  favor  of 
storage  development  and  energy  in- 
terchange. 

Ten  years  preceding  1920  were 
declared  a  fair  period  for  utility 
valuation  and  cost  averaging  by  the 
Vermont  Public  Service  Commission 
in  a  decision  sustaining  the  power 
rates  of  the  Montpelier  &  Barre 
Light  &  Power  Company. 


News 
in  Brief 


Swm.m.ai-y      of     Market 
Conditions  and  of  Re- 
cent and  Approaching 
Happenings  of  Im- 
portance to  the 
Industry 


A  five^-million-dgllar  power 
plant  on  the  Coosa  River,  near  Gads- 
den, Ala.,  will,  it  is  asserted,  be 
under  way  before  Aug.  1,  as  a  result 
of  the  signing  of  the  water-power 
bill.  The  Alabama  Power  Company 
is  to  build  it. 

An  order  from  the  Georgia  Rail- 
road Commission  is  being  sought  by 
the  Atlanta  City  Council  to  com- 
pel the  Georgia  Railway  &  Power 
Company  to  make  200-ft  extensions 
of  its  wires  free,  as  required  by  its 
franchise.  Lack  of  funds  is  given 
by  the  president  of  the  company  as 
its  reason  for  not  doing  so. 

Closer  attention  to  analyses  of 
rainfall  records  in  the  operation  of 
combined  water-power  and  steam 
plants  was  urged  at  the  Utica 
(N.  Y.)  convention  of  the  Empire 
State  Gas  &  Electric  Association. 

A  comprehensive  program  has 
been  arranged  for  the  meeting  of  the 
Ohio  Electric  Light  Association  at 
Cedar  Point,  Ohio,  on  July  13  to  15. 

It  is  expected  that  the  revised 
edition  of  the  National  Electrical 
Safety  Code  will  be  issued  by  the 
Bureau  of  Standards    late    in    the 


William  S.  Murray  has  been 
designated  by  the  director  of  the 
Geological  Survey  as  chairman  of 
the  engineering  staff  which  will 
conduct  the  preliminary  survey  of 
the  Boston-Washington  super-power 
plan.  The  personnel  of  the  engi- 
neering  staff   and   of   the   advisory 


committee  will  be  selected  within  the 
next  few  days. 

Additional  applications  for  per- 
mits under  the  water-power  act  are 
being  filed  each  day.  President  Wil- 
son has  designated  the  Secretary  of 
War  as  chairman  of  the  Federal 
Power  Commission. 

June  showed  a  total  issue  in 
bonds,  stock  and  notes  of  electric 
public  utilities  of  $22,903,000— the 
lowest  monthly  figure  since  Febru- 
ary. This  makes  the  total  securities 
floated  for  the  first  six  months  of 
1920  reach  $172,501,440,  of  which 
$29,896,440  is  in  stock  and  $142,- 
605,000  in  notes  and  bonds. 

Meeting  at  White  Sulphur 
Springs,  W.  Va.,  the  annual  conven- 
tion of  the  A.  I.  E.  E  opened  on 
Tuesday  with  more  than  200  dele- 
gates in  attendance.  The  technical 
and  entertainment  features  of  the 
program  were  carried  through  with 
success. 

Asserting  that  the  rates  of  the 
Puget  Sound  International  Railway 
&  Power  Company  are  unreasonable, 
the  Public  Service  Commission  of 
Washington  has  ordered  a  reduc- 
tion to  a  figure  at  which  earnings 
will  be  8  per  cent  on  the  total 
valuation. 

Appucations  to  the  California 
Water  Commission  for  permission  to 
extend  hydro-electric  resources  in- 
clude one  from  the  city  of  Los  An- 
geles, which  asks  for  1,400  second- 
feet  from  the  San  Joaquin  River, 
and  one  from  H.  L.  Jackman  asking 
for  9,000  second-feet  from  the 
Klamath  River. 

A  somewhat  brighter  outlook  for 
coal  supply  is  i-eported,  though  dan- 
ger of  a  grave  shortage  is  not  over. 
The  Interstate  Commerce  Commis- 
sion and  railroad  executives  are 
working  to  relieve  the  situation. 

A  statement  dwelling  on  the 
brighter  outlook  for  public  utility 
securities  that  it  feels  to  prevail  has 
been  issued  by  the  National  City 
Company  of  New  York 

Progress  in  standardization  was 
achieved  by  the  Associated  Manufac- 
turers of  Electrical  Supplies,  in  ses- 
sion at  New  London,  Conn. 

A  liberal  policy  toward  agricul- 
tural users  of  electrical  energy  was 
advocated  by  the  Iowa  Section, 
N.  E.  L.  A.,  convention  held  at 
Colfax, 

Six  hundred  members  and  visitors 
of  the  A.  I.  and  S.  E.  E.  inspected 
the  50,000-hp.  electrical  installation 
of  the  Trumbull  Steel  Company  at 
Warren,  Ohio. 
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News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial    and   Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


(^oal  Situation  Looking  Hri<r|itf'r 

ALREADY  the  result  of  the  order  of  the  Iriteistate 
l\  Commerce  Commission  relative  to  Eastern  ship- 
ments of  coal  in  open-top  cars  is  heinfj  felt.  Where  a 
week  ago  the  situation  looi<ed  very  dari<  it  is  now  more 
roassurinj;.     The  coal  shortage,  however,  is  still  real. 

Public  utilities  outside  of  New  England  are  protest- 
ing against  the  Interstate  Commerce  Commission's 
order  giv'ng  preference  and  priority-  to  coal  shipments 
to  New  England.  Representatives  of  New  "^'ork,  New 
Jersey  and  Phihideliih'a  utilities  have  been  in  consulta- 
tion with  railroad  otlicials,  who  have  assured  them  that 
every  effort  would  be  made  to  relieve  the  situation. 
Nothing  can  be  done  yet,  however,  to  build  up  storage. 

New  York  utilities  have  decided  to  stand  together, 
and  where  one  utility  is  short  of  coal  the  others  that 
are  more  fortunate  will  lend  it  the  reciuired  fuel. 

Other  Eastern  utilities  are  feeling  the  pinch.  The 
Potomac  Electric  Power  Company  of  Washington,  D.  C, 
last  week  had  a  six  days'  reserve  on  hand  and  at  that 
time  was  receiving  much  less  than  was  required  daily. 
Massachusetts  utilities  and  those  of  New  England  gen- 
erally are  compl:  ining  of  the  shortage.  Reports  received 
by  the  Geological  Survey  from  thirty-three  out  of  thirty- 
four  electric  utilities  in  New  England  show  an  average 
weekly  consumption  during  the  year  of  34,225  tons. 
On  May  31  these  utilities  had  199,830  tons  on  hand,  or 
enough  for  five  weeks  and  six  days. 

The  Michigan  coal  situation,  while  still  acute,  accord- 
ing to  reports  is  gradually  getting  better. 

Ver\-  high  prices  are  being  charged  for  coal  in  the 
open  market.  Many  utilities  find  that  their  coal  con- 
tracts expired  this  week,  or  July  1.  Much  higher  prices 
in  Ihftie  cases  must  be  paid  for  contract  coal.  The 
prices  being  charged  for  coal  are  receiving  considera- 
tion by  the  Department  of  Ju.stice. 

Quotations  of  $111  and  .$11  on  the  Eastern  seaboard 
for  bituminous  c.al  are  (luite  common. 


Six  Hundred  Engineers  Inspect  5(>,(>(K) 
Hp.  Steel  Mill  Installation 

THE  great  i-esponsibility  of  electrical  engineers  in 
industry  and  the  appreciation  of  their  importance 
by  the  management  of  the  companies  concerned  was 
manifested  in  a  striking  manner  at  the  joint  meeting 
of  the  Pittsburgh  and  Cleveland  district  sections  of  the 
Association  of  Iron  and  Stt'jl  Electrical  Engineers  last 
Saturday.  Before  noon  about  600  members  and  visitors 
assembled  at  the  works  of  the  Trumbull  Steel  Company. 
Warren.  Ohio,  to  inspect  the  company's  .50,000-hp.  elec- 
trical installation  and  to  hear  some  of  the  salient 
features  described  in  a  paper  presented  that  evening. 
The  engineers  were  guests  of  the  Trumbull  Steel  Com- 
pany from  the  time  they  arrived  until  the  end. 
\\'.  -M.  McFate,  vice-president  of  the  Trumbull  Steel 


Company,  addressing  the  banciueter.s-,  expressed  the 
gratification  of  the  company  at  the  interest  displayed 
in  its  equipment  and  methoiis.  A  technical  description 
of  the  company's  strip-mill  motor  installation,  with  its 
Scherbius  system  of  control,  was  given  by  A.  W. 
.Mohrman,  electrical   superintendent  of  the  company. 

Supply  Manufacturers  Meet  to 
Further  Standards 

WORKING  always  toward  a  greater  degree  of 
standardization  in  the-  manufacture  of  electrical 
.supplies,  the  various  sections  of  the  Associated  Manu- 
facturers of  Electrical  Supplies  met  individually  at  the 
Hotel  Griswold.  at  Eastern  Point,  New  London,  Conn.^ 
on  June  28,  29  and  30.  Considerable  progress  was  made 
in  the  important  .session  which  the  general  standards 
committee  held.  Of  special  interest  is  the  closer  co- 
operation of  the  manufacturer  of  electrical  supplies  and 
the  central  station. 

The  only  open  meeting  was  on  Monday  evening,  when 
Judge  T.  ir.  Debevoise  spoke  strongly  on  the  benefits 
derived  from  the  social  as  well  as  the  business  gathei  - 
ings  of  the  association,  both  of  which  fostered  that 
spirit  of  co-operation  so  necessary  to  the  organization. 
William  Burgess  outlined  briefly  the  work  of  the  Inter- 
national Trade  Committee  from  its  inception  to  the 
present  time  and  indicated  the  extent  to  which  German 
and  Japanese  electrical  goods  were  being  imported. 


Secretary  of  War  to  Be  Chairman  of 
Water  Power  Commission 

THE  Secretary  of  War  has  been,  designated  by  the 
President  as  chairman  of  the  Federal  Power  Com- 
mission. The  actufll  selection  of  the  executive  secre- 
tary and  the  engintei-  officer  of  the  commission  will  await 
the  return  of  the  Secretaiy  of  Agriculture  to  Washing- 
ton. The  Secretary  of  the  Interior  is  en  route  to  Alaska, 
but  it  is  understood  that  no  action  with  respect  to  the 
Water   Power  Commission   will   be  delayed  as  a  result. 

Each  day  is  seeing  the  filing  cf  additional  applica- 
tions under  the  act.  There  will  be  a  mass  of  work 
awaiting  the  executive  secretary  of  the  commission  as 
soon  as  he  is  designated.  The  plans  put  fonvard  by 
each  of  the  applicants  must  be  reviewed,  to  say  nothing 
of  preparing  to  start  studies  of  various  projects  at  the 
earliest  possible  moment.  One  of  the  first  matters  which 
must  be  taken  up  is  the  settlement  of  the  Niagara  situ:i- 
tion.  The  authority  to  divert  water  expired  with  the 
passage  of  the  act.  Several  important  problems  on  the 
St.  Lawrence  River  must  have  early  consideration. 

It  has  developed  that  Senator  Jones  gave  Secretary 
Payne  his  written  promise  to  do  all  in  his  power,  as 
chairman  of  the  committee  on  commerce,  to  obtain  the 
repeal  of  that  section  of  the  act  which  allows  the  use  of 
any    lands   within    the   boundaries   of   a    national   park 
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in  connection  with  any  watfer-power  project.  It  de- 
velops that  Senator  Jones  and  Secretary  Payne  were  in 
conference  for  the  greater  portion  of  a  day  discussing 
the  provisions  of  the  bill  which  had  caused  Secretary 
Payne  to  make  an  unfavorable  report  to  the  President. 
Secretary  Payne  withdrew  his  objection  only  when 
Senator  Jones  promised  to  exert  himself  in  the  manner 
mentioned.  The  probable  effect  of  an  amendment  such 
as  will  be  proposed  by  Senator  Jones  will  be  the  adoption 
of  new  boundaries  for  national  parks  at  points  where  it 
is  desirable  to  utilize  the  area  for  power  purposes. 


Boston  Edisou  Reduces  Rates  and 
Increases  Wages 

INCREASING  revenue  due  to  the  growth  of  business 
has  led  the  Edison  Electric  Illuminating  Company 
of  Boston  voluntarily  to  announce  a  general  10  per 
cent  raise  in  salaries  and  wages,  effective  July  1,  and 
a  reduction  of  half  the  10  per  cent  surcharge  lately  im- 
posed on  retail  customers'  bills.  Every  employee  in 
the  company's  service  benefits  by  the  wage  advance, 
which  will  increase  the  expenses  of  the  system  by 
about  $300,000  a  year.  Within  the  past  two  years  the 
total  salary  increase  has  amounted  in  representative 
cases  to  more  than  50  per  cent.  President  C.  L.  Edgar 
informed  a  representative  of  the  Electrical  World 
that  the  reduction  of  the  surcharge  to  5  per  cent  of 
the  bill  would  also  cost  the  company  about  $300,000 
a  year.  The  average  Increase  per  employee  will  be 
about  $130  per  year. 

Only  retail  customers  of  the  company  will  be  affected 
by  the  reduction  in  surcharge,  while  the  maximum  rate 
remains  at  10  cents  per  kilowatt-hour.  The  company's 
business  is  running  about  25  per  cent  above  last  year's, 
and  it  is  accumulating  a  surplus.  In  the  last  fiscal 
year  the  company  supplied  energy  to  110,320  customers 
using  lighting  sei-vice,  and  its  revenue  from  commer- 
cial lighting  was  $7,210,595,  and  its  output  sold  for 
this  purpose  was  90,222,448  kw.-hr. 

Analysis  of  Rainfall  Records  Emphasized 
at  Empire  State  Meeting 

CLOSER  attention  to  analyses  of  rainfall  records 
and  to  accurate  checks  on  the  available  storage  is 
of  greatest  importance  to  the  efficient  operation  of  a 
combined  water-power  and  steam-power  system.  This 
was  very  forcefully  brought  out  in  the  discussions  of 
the  subject  at  the  meeting  of  the  electric  production 
'and  distribution  sections  of  the  Empire  State  Gas  and 
Electric  Association  at  Utica  on  June  23  and  24. 

It  was  pointed  out  by  R.  C.  Reynolds  of  the  Empire 
Gas  .&  Electric  Company  that  the  40  per  cent  factor 
used  in  computing  run-oflf  is  apt  to  be  misleading.  W. 
J.  Fox,  Fort  Plain  Gas,  Light,  Heat  &  Power  Company, 
said  that  an  analysis  of  rainfall  records  in  th'it  particu- 
lar section  of  the  state  covering  a  period  of  forty  years 
shows  that  there  is  a  definite  cycle  of  precipitation 
closing  on  itself  every  ten  years.   A  graphic  recording 


instrument  to  keep  a  continuous  check  on  the  elevation 
of  the  storage  pond  had  been  found  by  B.  E.  Phile  of 
the  Utica  Gas  &  Electric  Company  to  be  very  valuable. 

Load  dispatching  was  another  subject  that  met  with 
considerable  discussion,  E.  P.  Perk,  Utica  Gas  &  Elec- 
tric Company,  pointing  out  that  the  ideal  load  dis- 
patcher should  know  his  equipment,  what  its  capabili- 
ties are  during  the  particular  operating  conditions, 
transformers,  lines,  voltage  drops,  load-carrying  effi- 
ciency of  lines,  substations,  steam  plants,  distribution 
lines,  water  conditions,  how  much  load  to  carry  on 
each  unit,  in  case  of  rain  to  be  able  to  calculate  in 
advance  the  use  which  will  be  made  of  the  water  and 
many  such  factors.  That  hydro-electric  plant  equipment 
will  be  subject  to  considerable  development  was  shown 
by  Mr.  Voetsch  of  the  Utica  Gas  &  Electric  Company  in 
a  paper  on  that  subject.  The  possibility  of  the  use  of 
two  runners  on  one  shaft  to  increase  speed  character- 
istics is  one  possible  development. 

The  selection  of  oil  circuit  breakers,  said  H.  A.  Trav- 
ers,  Westinghouse  Electric  &  Manufacturing  Company, 
depends  on  the  characteristics  of  the  breaker  and  of 
the  system  the  circuit  is  to  be  used  on. 

Systematic  line  inspection  was  a  topic  that  evoked 
a  considerable  discussion  at  the  Thursday  morning  ses- 
sion. All  companies  reported  on  the  methods  in  use, 
and  it  was  the  consensus  of  opinion  that  periodical 
inspection  of  poles  in  use  on  low-voltage  power  lines 
was  more  desirable.  Continuous  or  at  least  weekly 
patrolling  of  high-tension  lines  was  likewise  important. 

The  members  made  an  inspection  trip  to  the  Trenton 
Falls  plant  of  the  Utica  Gas  &  Electric  Company  on 
Wednesday  afternoon,  June  23.  On  Thursday  after- 
noon J.  A.  Vahey  of  the  Boston  Edison  Company  gave 
a  demonstration  of  the  Lundin  fault  locater. 


Electric  Light  and  Power  Financing 
During  First  Half  of  Year 

JUNE,  with  u  total  of  $22,903,000— the  lowest  since 
February — brings  the  total  amount  of  financing  by 
electric  public  utilities  during  the  first  six  months  of 
1920  up  to  $172,501,440.  Of  this  total  $29,896,440  is 
in  stock,  and  the  balance  of  $142„605,000  is  in  notes 
and  bonds.  A  survey  of  these  issues  as  they  have  ap- 
peared each  month  in  the  Electrical  World  shows  that 
the  companies  represented  have  had  to  pay  well  for 
the  use  of  the  money.  That  the  interest  rate  and  the 
percentage  yield  is  still  on  an  upward  trend  is  also 
evident.  Yields  of  a  little  over  7  in  the  first  few 
months  of  the  year  have  been  followed  by  from  7*  to 
8  per  cent,  until  in  June  we  find  five  bond  issues  offered 
at  prices  that  net  the  investor  from  7.64  to  8.12  per 
cent.  Of  the  June  total  $6,103,000  is  in  preferred  stock 
of  the  United  Gas  Improvement  Company  at  7  per 
cent,  while  two  bond  issues  of  $5,000,000  each,  one 
in  five-year  notes  of  the  Commonwealth  Edison  Company, 
the  other  fifteen-year  first  mortgage  bonds  of  the  Cleve- 
land Electric  Illuminating  Company,  form  a  large  part 
of  the  balance.    The  details  of  the  June  issues  follows: 
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White  Sulphur  Springs  Conven- 
tion of  A.  I.  E.  E. 

President  Townley  Speaks  en  Labor  Conditions — Dis- 
cussions on  Generator  Ventilation,  Protective 
Devices  and  Other  Technical  Topics 

OPPORTUNITY  both  to  relax  from  the  pressure  of 
business  and  to  exchange  ideas  on  some  important 
engineering  questions  of  today  was  afforded  at  the 
thirty-sixth  annual  convention  of  the  American  Insti- 
tute of  Electrical  Eiifrineers,  held  this  week  at  West 
Virginia's  most  attractive  mountain  resort.  White  Sul- 
phur Springs.  This  was  made  possible  by  holding  busi- 
ness sessions  only  during  the  forenoon  of  each  day  and 
devoting  the  afternoons  to  entertainment  of  various 
sorts.  The  convention,  which  met  at  the  Greenbrier  on 
Tuesday,  with  more  than  200  delegates  attending,  was 
opened  with  an  address  by  President  Calvert  Townley 
on  "An  Engineering  Analysis  of  the  Labor  Problem" 
Mnd  the  introduction  of  President-elect  Arthur  W.  Ber- 
resford,  who  responded  by  pointing  out  the  great  re- 
sponsibilities of  the  office  and  voiced  the  hope  that  the 
Institute  migh.  prosper  during  the  new  year. 

The  remainder  of  the  first  day's  sessions  was  devoted 
to  the  annual  reports  of  the  technical  committees,  which 
marked  a  departure  from  custom  this  year  by  sum- 
marizing the  features  of  the  past  twelve  months' 
engineering  developments.  Abstracts  of  these  reports 
are  presented  on  pages  19  and  20. 

On  Wednesday  morning  nine  technical  papers  were 
presented — five  under  the  auspices  of  the  electric  ma- 
chinery committee,  B.  A.  Behrend  chairman,  dealing 
principally  with  large  generator  failures  and  generator 
ventilation,  and  four  on  miscellaneous  subjects. 

After  the  technical  committee  reports  there  was  a  dis- 
cussion on  the  relation  of  the  A.  I.  E.  E.  to  the  Associa- 
tion of  Iron  and  Steel  Electrical  Engineers,  the  Insti- 
tute of  Radio  Engineers  and  other  allied  societies.  Prof. 
D.  C.  Jackson  contended  that  the  A.  I.  E.  E.  should  deal 
chiefly  with  the  scientific  aspects  of  electrical  engineer- 
ing, leaving  commercial  problems  to  specialized  soci- 
eties. It  appeared  to  be  the  consensus  of  opinion  that 
the  A.  I.  E.  E.  .should  act  as  a  clearing  house  for  all  elec- 
trical societies  and  deal  with  the  problems  of  all  the 
electrical   industries  co-operating  with    allied   societies. 


Wednesday  evening  there  was  a  conference  of  section 
delegates  and  officei-s.  Thursday  morning  a  most  inter- 
esting session  was  held  under  the  auspices  of  the  pro- 
tective devices  committee,  D.  W.  Roper  chairman,  at 
which  the  protection  of  large  generating  stations  oper- 
ating in  parallel  was  discussed.  Two  of  the  most  im- 
portant papers  at  this  session — those  by  R.  F.  Schu- 
chardl  and  Dr.  C.  P.  Steinmetz — are  presented  quite 
fully  on  pages  5  to  8.  Electric  welding  and  power 
factors  were  the  subjects  of  the  only  evening  business 
session  Tiiursday,  at  which  nineteen  papers  were  pre- 
.sented.  The  last  technical  session  was  held  Friday 
morning  under  the  auspices  of  the  power-station  com- 
mittee, Philip  Torchio  chairman,  and  was  devoted  to 
the  consideration  of  which  system  of  excitation  has  the 
greater  advantages — the  common  bus  or  individual 
exciter. 

Entertainment  constituted  no  small  part  of  the  con- 
vention, afternoon  teas  being  provided  for  the  ladies 
each  day,  a  piano  recital  by  Prof.  Vladimir  KarapetofT, 
and  automobile  rides. 

President's  Address 

Calvert  Townley,  the  retiring  president,  in  addressing 
the  convention,  ?poke  on  the  relations  between  employers 
and  employees.  He  declared  that  the  strategic  position 
foi-merly  held  by  capital  in  its  time-honored  barter  with 
labor  had  shifted  until  now  labor  had  the  upper  hand 
and  was  itself  becoming  the  oppressor  rather  than  the 
oppres-sed,  and  he  traced  briefly  the  causes  for  this 
change  of  relationship  springing  from  the  war,  the 
cessation  of  immigration  and  the  coincident  slackening 
of  endeavor.  He  censored  the  labor  unions  because  in 
their  contracts  with  employers  they  provided  no  means 
by  which  the  workmen  could  be  penalized  for  violation 
except  by  the  unions  themselves.  He  held  also  that 
union  workmen  were  making  a  great  mistake  in  at- 
tributing their  present-day  success  to  their  organiza- 
tion and  failing  to  appreciate  the  part  played  by  the  law 
of  supply  and  demand. 

In  conclusion  Mr.  Townley  paid  his  respects  to  the 
profiteers,  whose  exorbitant  charges  he  held  to  be  a 
factor  combining  vi'ith  abnonnal  wages  to  cause  the  pre- 
vailing era  of  high  prices.  He  looked  for  this  era  to 
pass  without  bringing  any  material  change  in  either  the 
social  order  or  the  industrial  structure  of  the  nation. 
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Alabama  Power  to  Build  100,000-Hp. 
Hydro  Plant 

A  S  A  RESULT  of  President  Wilson's  signing  of  the 
J^  water-power  bill  the  Alabama  Power  Company  is 
planning  to  begin  the  construction  of  its  five-million- 
dollar  power  plant  at  what  is  known  as  Duncan's  Rifle, 
on  the  Coosa  River,  near  Gadsden,  Ala.,  some  time 
before  Aug.  1.  The  project  was  surveyed  by  the  engi- 
neers some  time  ago.  The  dam  across  the  river  will  be 
72  ft.  r22  m.)  in  height  and  develop  between  90,000  hp. 
and  105,000  hp. 


Broad  an<l  Liberal  Policy  Reconim ended 
in  Education  of  Farm  Users 

"T  rALUATION  and  Rate  of  Return,"  "The  Deter- 
V  mination  of  Electric  Service  Rates"  and  farm- 
line  committee  report  were  discussed  as  closely  related 
subjects  by  an  enthusiastic  gathering  at  the  nineteenth 
annual  convention  of  the  Iowa  Section  of  the  National 
Electric  Light  Association  at  Colfax,  Iowa,  June  23,  24 
and  25.  The  serious  situation  in  rural  distribution 
from  the  entire  rate  standpoint  was  clearly  illustrated 
by  the  statement  of  Arthur  Huntington  of  Cedar 
Rapids,  who  on  applying  the  rates  of  eight  leading 
Iowa  and  Nebraska  cities  to  a  20-hp.  motor  operating 
at  6,  12^,  35  and  70  per  cent  load  factor  showed  mini- 
mum charges  ranging  from  nothing  to  $45  per  month 
and  energy  charges  from  $20  to  .?60,  $40  to  $7.3,  $80 
to  $160  and  $137  to  $295  per  month  for  the  four  load 
factors.  In  four  cities  the  same  charge  for  a  20-hp. 
motor  operating  at  70  per  cent  load  factor  and  a  100-hp. 
motor  operating  at  14  per  cent  load  factor  was  found  in 
face  of  the  fact  that  the  equipment  investment  for  the 
larger  motor  is  several  times  that  for  the  smaller  motor. 
A  broad  and  liberal  policy  of  advice  and  help  to  the 
farmer  in  the  purchase  of  his  equipment  and  the  use 
of  the  best  of  materials,  substantial  construction,  safety- 
first  equipment  and  the  grounding  of  neutrals  was  held 
by  the  committee  to  be  necessary.  Care  and  patience  in 
educating  the  farmer  in  the  common  technical  details 
and  the  keeping  of  transformer  sizes  to  the  minimum 
to  lessen  losses  are  important  items  for  consideration. 
Fly-by-night  contractors  are  creating  a  serious  situa- 
tion because  of  the  flimsiness  of  the  lines  they  build. 


The  tendency  in  Iowa  at  the  moment  is  toward  the 
formation  of  rural  utilities,  but  in  the  sample  forms  of 
contracts  submitted  provision  was  made  for  the  public 
utility  to  have  first  opportunity  of  acquiring  the  rural 
lines  in  case  of  sale.  The  discussion  developed  a  strong 
sentiment  again.st  the  formation  of  such  companies.  The 
financing  of  construction,  it  was  unanimously  agreed, 
must  be  done  by  the  farmers.  In  two  forms  of  contract 
suggested  a  three-part  rate  ';as  presented.  While 
sentiment  was  divided,  a  strong  feeling  that  the  lines 
must  be  under  control  of  the  utifity  furnishing  service 
was  manifested,  as  was  also  a  very  strong  sentiment 
for  the  fixed  charge  or  "readiness-to-serve"  rates. 

Pointing  out  that  a  complete  valuation  should  contain 
at  least  the  cost  of  developing,  value  of  physical 
property,  miscellaneous  construction  expenses  (over- 
head items),  going-concern  value  and  working  capital, 
B.  J.  Denman  cited  court  decisions  supporting  the  con- 
tention that  these  are  proper  items. 

That  the  time  has  arrived  when  some  uniform  method 
of  determining  rates  must  be  devised  was  urged  by 
W.  J.  Greene  in  presenting  "The  Determination  of  Elec- 
tric Service  Rates."  The  necessity  for  the  multiplicity 
of  rates  shown  in  the  National  Electric  Association  rate 
book  was  questioned.  A  form  of  rate  consisting  of  a 
primary  rate  sufficient  to  cover  the  consumer  and 
demand  charges  when  applied  to  a  predetermined  num- 
ber of  kilowatt-hours  for  a  given  class  of  consumers 
and  an  excess  rate  for  all  energy  in  excess  of  that 
charged  at  the  primary  rate  was  advocated.  A  minimum 
charge  would  be  a  part  of  the  rate.  In  the  discussion 
issue  was  taken  with  the  form  of  rate  suggested  and  a 
decided  preference  for  a  "readiness-to-serve"  form  of 
rate  was  indicated.  It  was  found  that  minimum  charges 
and  high  energy  rates  tend  to  encourage  consumers  to 
use  only  the  minimum  amount  of  energy. 

E.  V.  Graham  outlined  methods  of  placing  utility 
securities  among  customers.  Sutherland  Dows  described 
the  plan  of  the  Iowa  Railway  &  Light  Company. 

The  new  officers  elected  for  the  .section  are :  President, 
F.  J.  Hanlon,  Mason  City;  vice-president,  C.  N.  Chubb, 
Davenport ;  second  vice-president.  Sutherland  Dows, 
Cedar  Rapids;  secretary-treasurer,  M.  G.  Linn,  Des 
Moines ;  executive  committee,  C.  H.  Stimonds,  Dubuque ; 
David  Daly,  Keokuk:  F.  H.  Brooks,  Omaha,  Neb.; 
Clarence    Macy,    Adel;    A.   W.   Jones,    Paterson;    J.    M. 
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Drabelle,  Cedar  Rapids;  Austin  Burt,  Waterloo;  Don 
Sterns,  Humboldt;  Paul  P.  Myers,  Grinnell;  H.  Bellamy, 
Knoxville,  and  David  G.  Fisher,  Davenport. 

Thursday  evening  was  devoted  to  the  annual  banquet, 
at  which  an  address  was  made  by  M.  H.  Aylesworth, 
executive  manager  of  the  National  Electric  Light 
Association. 

Holyoke  Municipal  Plant  A<lds  Lighting 
Service  Charge 

A  SERVICE  of  50  cents  per  month  per  meter  will 
be  levied  upon  gas  and  electric  consumers  by  the 
municipal  lighting  department  at  Holyoke,  Mass.,  begin- 
ning July  1.  John  J.  Kirkpatrick,  manager,  states  that 
increased  costs  of  operation  necessitate  this  charge  and 
that  without  it  substantial  advances  in  the  meter  rates 
would  be  necessary.  About  10,000  electric  meters  are 
affected. 

Washington  Commission  Orders  Power 
Company  to  Reduce  Rates 

THE  Public  Service  Commission  of  Washington  has 
ordered  the  Puget  Sound  International  Railway  & 
Power  Company  to  reduce  its  rates  on  electricity  sold 
for  power  and  lighting  purposes  so  that  the  company 
will  be  earning  8  per  cent  on  the  valuation  of  its  proper- 
ties instead  of  making  43.6  per  cent  on  its  power  rate 
and  11.61  per  cent  on  its  lighting  rate  as  at  present. 
The  company  has  challengwl  the  jurisdiction  of  the  com- 
mission over  electricity  sold  for  power  purposes,  claim- 
ing that  a  Supreme  Court  decision  in  a  former  case  held 
that  the  sale  of  surplus  power  should  not  be  considered 
a  public  use  subject  to  commission  regulation. 

The  Puget  Sound  International  Railway  &  Power 
Company  operates  in  and  around  Everett,  Wash.,  and  in 
handing  in  its  ruling  the  commission  stated  that  it  found 
the  rates  as  existing  at  present  unreasonable  and  more 
than  sufficient.  The  commission  directed  the  company 
to  file  within  ten  days  a  reduced  schedule  of  rates  ap- 
plying to  all  light  and  power  service  which  will  yield  8 
per  cent  upon  the  valuation  fixed  by  the  commission 
for  the  light  and  power  systems  singly  and  combined 
as  of  Dec.  31,  1918,  with  net  additions  and  betterments 
up  to  June  1,  1920. 

The  company  is  also  directed  to  file  with  the  com- 


mission within  twenty  days  copies  of  all  contracts  with 
light  and  power  users  that  are  in  conflict  with  the  new 
schedule  of  rates  to  be  fixed  pursuant  to  the  reduction 
order.  The  city  of  Everett  is  also  directed  to  file  certified 
copies  of  franchises  and  contracts  with  the  company. 


Vermont  Valuation  Based  on  Ten-Year 
Average  Price 

INCREASED  power  rates  established  by  the  Mont- 
pelier  &  Barre  (Vt.)  Light  &  Power  Company,  as  a 
result  of  higher  costs  of  operation,  have  been  approved 
by  the  Vermont  Public  Service  Commission  in  an  ex- 
haustive decision  recently  issued.  The  case  is  one  of 
the  most  important  in  the  history  of  the  commission 
and  has  bejn  followed  with  great  interest  in  view  of  the 
emphasis  laid  by  both  sides  upon  the  determination  of 
the  rate  base.  The  company  is  operated  by  Charles  H. 
Tenney  &  Company,  Boston.  Carver,  Macomber  & 
West,  Boston,  engineers,  and  Sanderson  &  Porter,  New 
York,  made  a  valuation  of  the  property  for  the  com- 
pany. 

The  new  rates  are  0.5  per  cent  kilowatt-hour  in  ex- 
cess of  those  in  force  in  June,  1918,  which  were  about 
10  per  cent  in  excess  of  the  rates  previously  in  effect. 
The  commission  holds  that  7  per  cent  upon  the  pres- 
ent value  of  the  property  devoted  to  public  service  is  a 
fair  rate  of  return  in  this  case  and  fixes  the  rate  base 
at  $3,300,000.  It  points  out  that  capital  for  hydro- 
electric development  in  Vei-mont  must  be  sought  out- 
side the  .state  and  that  the  rate  of  return  must  be  suf- 
ficient to  attract  such  capital.  Included  in  the  system 
are  eight  hydro-electric  plants,  eleven  substations,  91.67 
miles  nf  transmission  lines,  a  distribution  system  with 
5.201  services,  1,150  transformers  and  918  street  lamps. 

In  this  case  available  original  costs  were  shown  to 
represent  only  a  small  portion  of  the  company's  prop- 
erty. Neither  reproduction  cost  on  present-day  units 
nor  upon  pre-war  prices  was  regarded  as  equitable  in 
fixing  the  rate  base;  instead,  the  board  holds  that  a 
valuation  based  upon  average  prices  for  a  ten-year 
period  ended  Dec.  31,  1919,  gives  as  fair  results  as  can 
be  arrived  at.  An  allowance  of  15  per  cent  on  over- 
head construction  costs,  including  land  values,  is  held 
fair  as  an  overhead  charge.  An  allowance  of  $150,000 
was  authorized  for  working  capital. 
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Current  News 
and  Notes 

Ti!iiel\  items  on  electrit-al  happen- 
ings throughout  the  world,  to- 
gether with  brief  notes  of  general 
interest. 


Northwest  Interconnection.  —  The 
Portland  Railway,  Light  &  Power  Com- 
pany has  started  work  on  the  construc- 
tion of  a  60,000-volt  line  from  the  pres- 
ent terminus  of  the  transmission  line 
at  the  River  Mill  plant  to  the  plant  at 
Willamette  Falls,  near  Oregon  City.  A 
feature  of  this  new  line  will  be  a  500-ft. 
span  on  steel  towers  over  the  Willam- 
ette River.  •  Tht-  rest  of  the  line  is  t<> 
be  wood-pole  consti-uction  with  pin- 
type  insulators. 

Virginian  Power  Company  Asks  Fur- 
ther Increase. — .-Vpplication  to  the  Pub- 
lic Service  Commission  of  West  Vir- 
ginia for  an  increase  of  .5.5  per  cent  on 
its  rates  as  of  September,  1919,  has 
been  made  by  the  Virginian  Power 
Company  of  Charleston,  whose  power 
plant  is  at  Cabin  Creek  Junction.  In 
the  month  named  this  company  received 
permission  to  raise  its  rates  40  per  cent, 
but  it  claims  that  this  increase  has 
proved  inadequate. 

"Electrical  Home"  Meet.'!  Popular  Ap- 
proval.— The  "electrical  home"  recently 
opened  by  the  San  Francisco  Electrical 
Development  League  and  the  Mason- 
McDuffie  Company  in  San  Francisco 
was  visited  by  more  than  2,000  people 
in  the  first  three  days.  This  house, 
which  is  equipped  with  electrical  appli- 
ances and  is  fully  furnished,  has  been 
widely  advertised  and  is  proving  of 
much  service  in  showing  the  public  the 
value  of  electrical  outlets  in  private 
residences. 

Philadelphia  to  Charge  for  Permits  to 
I>ay  Conduits. — The  Philadelphia  De- 
partment of  Public  Works  is  drawing 
up  a  schedule  of  charges  for  permits 
to  private  concerns  to  lay  conduits 
under  city  streets.  The  attitude  taken 
by  the  administration  is  that  the  tear- 
ing up  and  use  of  streets  for  the  instal- 
l;iti<in  of  underground  structures  causes 
inconvenience  to  the  public  and  that  the 
city  should  be  reimbursed  for  granting 
such  privileges  in  cases  where  the  ad- 
vantage ilerived  is  purely  a  private  one. 

Electricity  in  Denmark. — There  are 
497  central  stations  in  Denmark  with  a 
total  output  of  108,000.000  kw.-hr.  a 
year,  which  it  is  thought  could  be  in- 
creased to  4.50.000,000  kw.-hr.  with 
cheaper  energy.  Hence  the  scheme  of 
obtaining  power  from  Norwegian 
waterfalls  continues  to  attract  serious 
attention.  The  distance  from  the  near- 
est suitable  falls  to  Copenhagen  is 
about  7.5  miles,  and  it  is  proposed  to 
transmit  26,000  kw.  at  ,50,000  volts 
by  an  overhead  line  running  through 
Sweden  to  Malmo  and  thence  by  sub- 
marine cable   across   the   sound   to  the 


Danish  capital.  The  engineering  diffi- 
culties could  be  easily  overcome,  the 
chief  obstacle  being  that  of  obtaining 
a  good  load  factor. 

Economy  of  Electric  Operation  of 
Mines. — In  a  paper  read  before  the 
Yorkshire  (England)  branch  of  the 
Association  of  Mining  Electrical  Engi- 
neers, J.  R.  Haigh,  a  colliei-y  engineer, 
asserted  that  by  the  application  of  elec- 
tricity to  a  colliery  nearly  $1,000  a  week 
had  been  saved  in  boiler  consumption 
alone.  The  coal  mines  of  the  future, 
he  declared,  would  be  laid  out  for  com- 
plete electrical  operation,  direct  steam 
power  and  animal  traction  being  dis- 
pensed with. 

Hydro-Electricity   in  British  India. — 

A  project  for  hydro-electric  development 
is  under  way  in  Bombay,  India,  which 
involves  damming  the  Nila  and  Mula 
Rivers  at  their  junction,  thus  taking 
advantage  of  a  fall  of  1,750  ft.  A  power 
station  will  be  built  at  Bhira,  70  miles 
from  the  city  of  Bombay,  whither 
energy  will  be  conveyed  over  100,000- 
volt  transmission  lines.  The  installa- 
tion will  have  a  total  capacity  of  150,000 
hp.,  of  which  75,000  hp.  is  to  be  de- 
veloped in  the  first  instance. 

Pulverized  Coal  and  "Colloidal"  Fuel. 

-—Trials  of  pulverized  coal  in  the  form 
both  of  dry  dust  and  of  colloidal  fuel, 
cr  powdered  coal  suspended  in  thick 
oil,  which  have  recently  been  made  on 
i'n  English  railroad  have  a  bearing  on 
the  efficiency  of  these  fuels  with  sta- 
tionary engines.  The  trials,  which  were 
made  in  comparison  with  ordinary  coal, 
showed  that  the  special  fuels  could 
easily  maintain  a  full  head  of  steam 
with  a  high  degree  of  superheat  even 
on  heavy  grades  and  sharp  curves. 
Economy  in  the  matter  of  cleaning  and 
lepairs  and  less  waste  of  fuel  during 
<lelays  were  also  shown. 

Electrical  Development  Under  New 
British  Act. — The  first  action  taken  by 
the  electricity  commissioners  appointed 
under  the  new  electricity  supply  act  in 
Great  Britain  has  been  to  determine  pro- 
visionally a  separate  electricity  area 
in  the  west  of  England  to  be  known 
as  the  Lower  Severn  Electricity  Dis- 
trict. Its  area,  says  the  London  Engi- 
neer, covers  about  2,000  square  miles, 
its  extreme  dimensions  being  roughly 
75  miles  north  and  south  by  50  miles 
east  and  west.  The  cities  of  Bristol 
and  Swindon  will  be  included  in  this 
district.  In  marked  contrast  with  its 
comparatively  rural  nature  will  be  the 
area  of  about  2,500  square  miles  in- 
volved in  a  recently  announced  scheme 
for  linking  up  the  Northwest  Midlands. 
That  area  takes  in  the  Black  Country 
and  the  industrial  areas  around  Wol- 
'■erhampton  and  Birmingham,  but  ex- 
cludes the  latter  city.  This  plan,  be- 
sides interconnecting  existing  systems, 
would  erect  for  immediate  purposes  a 
20,000-kw.  station  at  Stoke-on-Trent, 
with  two  other  stations  to  follow,  and 
provide  for  future  power  requirements 
of  from  200,000  kw.  to  250,000  kw.,  as 
compared  with  existing  capacity  of 
100.000  kw. 


Associations 
and  Societies 


X  complete  Directory  of  Electrical 
Associations  is  printed  in  the  first 
issue  of  each  month. 


A.  I.  E.  E.,  Toronto  Section.— -Frank 
Ewart  has  been  elected  president  and 
Perry  A.  Borden  secretary  of  this  sec- 
tion. 

Madison    Section,    A.    I.    E.    E. — The 

election  of  officers  for  the  coming  year 
at  the  last  meeting  of  this  section  re- 
sulted as  follows:  Chairman,  G.  C.  NefF; 
secretary,  H.  M.  Crothers.  F.  R. 
Winders  was  elected  as  the  third  mem- 
ber of  the  executive  committee. 

A.  I.  E.  E..  Pacific  Coast  Sections— 

A  few  changes  in  the  program  of  the 
convention  of  the  Pacific  Coast  sections 
of  the  Institute,  to  be  held  at  Portland, 
Ore.,  July  21-24,  as  published  on  page 
1019  of  the  Electrical  World  for 
May  1,  have  been  made.  On  July  21  F. 
W.  Peck  will  present  a  paper  on  "Elec- 
trical Characteristics  of  the  Suspension 
Insulator  at  the  Higher  Voltages,"  the 
paper  by  D.  M.  Jones  on  "Power-Factor 
Correction  on  Distribution  Systems"  be- 
ing transferred  to  July  23.  "Bridge 
Methods  for  Alternating-Current  Meas- 
urements" will  be  discussed  by  D.  I. 
Cone  on  July  22.  L.  R.  O'Neil  will  deal 
with  "Use  of  Special  Steels  in  Pressed- 
Steel  Transmission-Line  Fittings"  on 
.July  23. 

St.  Louis  Electrical  Board  of  Trade. — 

The  first  year's  operation  of  the  St. 
Louis  Electrical  Board  of  Trade  vir- 
tually ended  with  the  recent  election 
of  officers  for  the  year  beginning  Sept. 
I .  The  organization  has  increased  its 
membership  from  160  to  370.  It  was 
instrumental  in  preparing  a  bill  mak- 
ing the  city  electrical  inspection  de- 
partment self-supporting,  and  succeed- 
ed in  keeping  provisions  obnoxious  to 
contractors  out  of  the  ordinance.  St. 
Louis  manufacturers  have  been  helped, 
and  incidentally  money  has  been  saved 
to  the  city,  by  the  action  of  the  Board 
of  Trade  which  resulted  in  a  change  in 
the  cable  specifications  of  the  city 
whereby  all  manufacturers  are  able 
to  bid  instead  of  only  one  company. 
The  officers  elected  for  the  ensuing  year 
were:  C.  E.  Michel,  president;  II.  D. 
McBride,  vice-president,  and  F.  B. 
Adam,  treasurer.  Six  members  were 
elected  to  the  executive  committee:  L. 
K.  Egan,  representing  electric  light  and 
power  companies;  E.  D.  Smith,  elec- 
tric railways;  J.  S.  Tritle,  manufactu- 
rers; W.  L.  Rose,  engineers  and  manu- 
facturers' agents;  A.  C.  Brandt,  deal- 
ers, and  F.  D.  Phillips,  jobbers.  Five 
members  of  the  executive  committee, 
representing  consulting  engineers,  con- 
tractors, telephone  and  telegraph  com- 
panies, railroads  and  research,  hold 
over  until  next  year. 
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Commission 
Rulings 


Important  decisions  of  various  atat>' 
bodies  involving  or  affecting  elet- 
Iric  light  and  power  utilities. 


Uniform   Cash    Deposits    Inequitable. 

— The  requirement  of  a  cash  deposit  of 
!)!.')  from  every  consumer  is  inequitable, 
in  the  opinion  of  the  Montana  Public 
Sf-rvice  Commission.  The  utility  should 
conform  to  the  rule  that  the  deposit 
shall  equal  but  not  exceed  one  and  one- 
half  times  the  avoraRe  monthly  bill  of 
the  consumer,  it  havinp  the  power  to 
discontinue  service  on  the  fifteenth  day 
of  the  month  followinj;  the  month  of 
service  if  payment  has  not  been  made. 

Objections  to  Variable  Rates. — In 
R-ranting  to  subsidiary  companies  of  the 
Missouri  Public  Utilities  Company  the 
ripht  to  add  a  surcharse  of  20  per 
cent  to  their  pre-war  rates,  the  Missouri 
Public  Service  Commission  criticised  a 
proposed  variable-rate  schedule  on  the 
jrround  that  to  change  the  rates  from 
a  basic  figure  as  the  cost  of  fuel,  labor 
and  taxes  vary  may  cause  a  greater 
change  in  the  rates  than  the  change  in 
Ihe  cost  of  furnishing  the  service,  be- 
cause the  cost  of  sei-vice  is  made  up  of 
items  other  than  those  included  under 
fuel,  labor  and  taxes,  and  a  variable 
rate  does  not  permit  of  definite  knowl- 
edge of  the  charge  at  which  service 
is  being  furnished. 

.Advisability  of  Limited-Hour  Service 
for  Small  Utility. — In  granting  an  in- 
crease of  rates  to  the  city  plant  of 
Culbertson,  Mont.,  the  Montana  Public 
Service  Commission,  while  refraining 
from  intei-ference  with  the  project  of 
the  manager  to  establish  remunerative 
twenty-four-hour  service,  he  being 
willing  to  bear  the  loss  of  a  fair  return 
on  his  investment  in  order  to  make  the 
attempt,  pointed  out  that  were  the  ser- 
vice reduced  to  ten  hours  a  day,  with 
special  arrangements  to  meet  the  re- 
quirements of  housewives  on  Mondays 
and  Tuesdays,  a  material  reduction  in 
operating  expenses  would  be  obtained 
with  only  slight  reduction  in  revenues. 
The  practice  of  furnishing  free  energy 
to  the  manager's  residence  the  commis- 
sion declared  illegal,  and  its  discontin- 
uance was  ordered. 

Special  Rates  t«  Schools  Discrimina- 
tory.— Special  rates  for  electric  service 
to  a  municipal  school  district  are  not 
justified  on  the  ground  that  it  is  a 
public  corporation  supported  by  taxa- 
tion, according  to  a  decision  of  the 
Missouri  Public  Service  Commission  in 
a  complaint  of  the  school  district  of 
St.  Joseph  against  the  electric  utility 
supplying  that  city.  The  status  of  a 
school  district  is  the  same  as  that  of 
private  consumers;  nor  may  the  cumu- 
lative consumption  of  all  its  schools  be 
held  to  bring  it  under  the  lesser  rate 


chargeable  against  large  consumers, 
because  the  cost  of  each  service  is  vir- 
tually the  same  as  the  cost  of  furnish- 
ing individual  customers.  A  school 
district  can  qualify  as  an  otf-peak  con- 
fsumer  only  where  it  receives  its  ser- 
vice during  otf-peak  hours  entirely. 

Standard  Frequency  Kule  in  New 
Hampshire.  —  Five  per  cent  variation 
above  or  below  the  standard  frequency 
has  been  specified  by  the  New  Hamp- 
shire Public  Service  Commissior  as 
the  normal  limit  of  fluctuation  to  be 
permitte<l  by  public  utilities,  but  mo- 
mentary variations  in  excess  of  the 
foregoing  are  permitted  by  the  commis- 
sion when  these  are  clearly  due  to  no 
lack  of  proper  equipment  or  reason- 
able care. 

Preserving  Proper  Margin  Between 
Revenue  and  Outgo. — The  Arizona  Cor- 
poration Commission  has  ordered  an  in- 
crease in  the  rates  of  the  Desert  Power 
&  Water  Company,  although  it  ap- 
peared that  the  company  had  during  its 
existence  earned  more  than  .$.').'j,000  in 
excess  of  its  depreciation  requirements, 
operating  expenses  and  a  10  per  cent 
return  upon  the  value  of  the  property 
as  accepted  by  the  commission.  The 
increase  was  granted  because  of  the  in- 
crease in  operating  expenses,  which,  in 
the  commission's  opinion,  prevented 
there  being  at  the  present  time  a  satis- 
factory margin  between  the  total  rev- 
enues and  such  operating  expenses. 

Inequity  of  a  City  Tax  on  Utility 
Revenues. — In  passing  upon  an  applica- 
tion by  the  Eastern  Oregon  Light  & 
Power  Company  for  a  new  schedule,  the 
Oregon  Public  Service  Commission  took 
occasion  to  condemn  the  action  of  th ' 
city  of  Baker,  which  is  served  by  the 
company,  in  imposing  upon  it  a  fran 
chise  tax  amounting  to  S  per  cent  of 
the  gross  revenue  of  the  utility  within 
that  city.  This  action,  the  commission 
said,  by  making  operating  expenses  in 
Baker  higher  than  those  in  other  places 
served  by  the  company,  threw  an  unjust 
burden  on  the  other  communities,  and 
to  remove  the  discrimination  it  would 
be  necessary  either  that  the  franchise 
tax  be  abolished  or  that  the  Baker  rates 
be  increased  sufficiently  to  compensate 
the  company  for  the  extra  cost. 

Idaho  Power  Company  Gets  Increase 
in  Oregon. — Following  the  lead  of  the 
Public  Utilities  Commission  of  Idaho 
(see  Electrical  World,  .Juik-  10,  page 
1444),  and  as  a  result  of  joint  hear- 
ings held  with  that  commission,  the 
Public  Service  Commission  of  Oregon 
has  granted  to  the  Idaho  Power  Com- 
pany an  increase  of  10  per  cent  on 
lighting  and  power  rates  and  of  20  and 
2.5  per  cent  on  new  irrigation  pumping 
contracts  in  the  State  of  Oregon.  These 
increases  constitute  an  emergency 
order  and  are  to  remain  in  effect  for 
one  year  pending  a  valuation  of  the 
company's  property.  The  commission 
declares  that  it  grants  them  in  recog- 
nition of  the  fact  that  the  revenues  of 
the  company  are  so  low  that  under 
existing  rates  it  cannot  raise  the  funds 
for  necessary  additions  to  take  care  of 
ircreasing  demand. 


Recent  Court 
Decisions 


Kindlngs  of  liighii'  miiita  in  legal 
cases  involvinK  eleiti-ic  light,  power 
.ind  other    public   utility  companies 


.Vction  by  Commission  a  Prerequisite 
to  Raising  Contract  Kates. — In  an  ac- 
tion brought  by  the  village  of  Freeport, 
N.  Y.,  against  the  local  gas  company. 
the  Supreme  Court  of  the  state  has 
(ieclared  that  the  public  service  com- 
missions law  does  not  authorize  a  pub- 
lic utility  conipany  having  a  contract 
with  a  municipality  to  increase  its  rates 
by  filing  a  schedule  without  action  by 
the  commission.    (181  N.  Y.  S.  830.) 

Conimission's  Rate-Fixing  Powers — 
Kqual  I'rotection — Franchises  Not  Prop- 
erty.— .According  to  a  decision  of  the 
.Appellate  Division  of  the  New  York 
Supreme  ('ourt,  in  Bronx  Gas  &  Elec- 
tric Company  vs.  Public  Service  Com- 
mission, First  District,  when  a  rate 
fixed  by  statute  has  been  held  invalid 
as  confiscatory,  a  provision  of  the  stat- 
ute creating  the  commission  that  it 
shall  net  fix  rates  exceeding  those  fixed 
by  law  is  abrogated  and  the  powers 
delegated  to  the  commission  to  deal 
with  cases  wheie  no  statutory  provi- 
sion exists  come  into  effect.  The  law  is 
not  unconstitutional  as  denying  equal 
lirotection  merely  because  the  Legisla- 
ture has  fixed  rales  in  one  locality  while 
delegating  to  the  commission  the  power 
to  fix  rates  in  other  localities,  the  com- 
mission finds;  and  it  also  asserts  that 
franchises  from  the  state  are  not  prop- 
erty devoted  to  the  public  use  upon  the 
value  of  which  the  utility  is  entitled  to 
a  return      (180  X.  Y.  S. ':i8.) 

Franchise  Rights,  Consent  of  Munic- 
ipal .Authorities  and  Right  to  Injunc- 
tion.— In  the  case  of  Holland  Realty  & 
Power  Company  vs.  City  of  St.  Louis, 
the  Supreme  Court  of  Missouri  found 
that  the  ownership  of  fee  in  an  alley 
and  of  franchises  from  the  state  did 
not  permit  a  corporation  to  lay  wires 
without  the  consent  of  the  municipal 
authorities,  which  by  law  meant  the 
consent  of  the  legislative  authorities 
acting  by  ordinance  and  could  not  be 
granted  by  administrative  officers.  A 
mandatory  injunction  at  instance  of  a 
city  to  require  an  electric  conipany  to 
remove  wires  placed  under  an  alley 
may,  however,  be  properly  denied  as 
restraining  violation  of  a  technical 
right  from  which  no  damage  would 
ensue  and  operating  oppressively.  The 
Supreme  Court  therefore  neversed  the 
action  of  the  court  below  in  granting 
an  injunction  to  the  Holland  company 
which  prevented  the  city  from  inter- 
fering in  any  way  with  the  company's 
wires,  but  sustained  the  lower  court  in 
refusing  to  grant  the  counter-in junc 
tion  asked  for  by  the  city  to  force  the 
companv  to  remove  its  own  wires.  (221 
S.  W.  .^i.) 
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Wiley  F.  Corl  of  St.  Louis,  Mo.,  has 
severed  his  relations  with  the  Southern 
Illinois  Light  &  Power  Company,  of 
which  he  was  vice-president  in  charge 
of  operation,  and  purchased  a  one-third 
interest  in  the  Mexico  (Mo.)  Power 
Company,  of  which  he  is  now  general 
manager  and  secretary.  For  about  two 
years  after  graduating  from  the  Uni- 
versity of  Missouri  in  1908  in  electri- 
cal engineering  Mr.  Corl  held  minor 
positions  with  the  Joplin  &  Pittsburgh 
(Kan.)  Railroad  Company  and  with  the 
Empire  District  Electric  Company  of 
.loplin.  Mo.  During  the  next  four  years 
he  was  engaged  in  design,  construction, 
appraisal  and  report  work  for  the  Ar- 
nold Company,  consulting  engineers  of 
Chicago.  Then  he  became  electrical  en- 
gineer of  the  Allen  &  Garcia  Company, 


consulting  engineers  of  Chicago,  where 
he  specialized  on  coal-mine  electrical 
problems.  Through  this  work  he  be- 
came acquainted  with  J.  J.  Frey  of 
Hillsboro,  111.,  president  of  the  Southern 
Illinois  Light  &  Power  Company,  whom 
he  joined  in  an  undertaking  to  supply 
ccal  mines  with  central-station  service. 
While  with  the  Southern  Illinois  com- 
pany Mr.  Corl  had  charge  of  all  operat- 
ing and  construction  work  in  connection 
with  the  electric,  gas,  water,  steam- 
heating  and  ice  plants  from  which  some 
sixty-five  different  communities  in  sou- 
thern Illinois  were  finally  served.  Mr. 
Corl  was  chairman  of  the  transmission 
and  distribution  committee  of  the  Illi- 
nois State  Electric  Association  and  is 
well  known  as  one  of  the  first  in  the 
state  to  recommend  small  companies 
to  expand  by  building  extensive  high- 
tension  lines  and  outdoor  substations. 

John  I.  Beggs,  who  has  been  re- 
elected president  of  the  Milwaukee 
Electric  Railway  &  Light  Company 
after  a  lapse  of  nine  years,  is  essentially 
a  financier.  Mr.  Beggs  was  in  the  in- 
surance business  in  Harrisburg,  Pa., 
when  in  188.3  he  organized,  installed 
and  operated  the  Harrisburg  Electric 
Light  Company,  which  was  among  the 
first  of  the  Edison  licensee  companies. 
The  results  obtained  at  Harrisburg  at- 
tracted attention  and  1886  he  was  called 
to  take  the  post  of  vice-president  and 
general  manager  of  the  Edison  Electric 
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Illuminating  Company  of  New  York, 
which,  though  small  compared  with  the 
central  stations  of  today,  was  then  the 
largest  in  the  world.  Operating  prob- 
lems continued  to  occupy  all  of  Mr. 
Beggs'  attention  until  1890,  when,  upon 
the  formation  of  the  Edison  General 
Electric  Company,  he  was  appointed 
manager  of  the  central  district  with 
headquarters  in  Chicago.  It  was  while 
in  this  position  that  Mr.  Beggs  helped 
to  build  the  Milwaukee  traction  lines, 
which  he  later  operated  at  a  profit 
after  others  had  considered  this  an  im- 
possibility. After  a  period  of  three 
years  in  Chicago  he  returned  to  New 
York,  this  time  with  the  General  Elec- 
tric Company,  retiring  a  few  months 
later.  Before  he  had  a  chance  to  in- 
dulge in  much  rest  or  traveling  he  was 
prevailed  upon  in  Novembei-,  1893,  to 
go  to  the  assistance  of  the  Cincinnati 
(Ohio)  Edison  Company,  which  was 
suffering  severely  on  account  of  com- 
petition from  the  gas  company  and  had 
defaulted  on  a  contract.  Some  months 
after  the  Milwaukee  Electric  Railway  & 
Light  Company  went  into  bankruptcy 
and  he  agreed  to  act  in  an  advisory 
capacity  for  that  company  also.  In 
February,  1896,  it  was  returned  to  its 
stockholders,  but  by  September  Mr. 
Beggs  was  again  called  into  consulta- 
tion. This  time  he  was  elected  presi- 
dent and  genei'al  manager  of  the  com- 
pany and  for  the  next  ten  years  the 
property  increased  its  earnings  10  per 
cent  each  year  compared  with  the  eai'n- 
ings  of  the  pi-evious  year.  In  about 
1902  the  North  American  Company  be- 
came interested  in  St.  Louis  public 
utilities  and  for  a  number  of  years  Mr. 
Beggs  was  directing  its  Cincinnati, 
Milwaukee  and  St.  Louis  properties.  In 
1909  Mr.  Beggs  again  gradually  retired 
from  active  management  in  North 
American  properties  only  to  be  recalled 
as  president  of  the  Milwaukee  Electric 
Railway  &  Light  Company,  on  the  res- 
ignation of  J.  D.  Mortimer  a  few 
months  ago.  As  Mr.  Beggs  became  less 
active  in  the  North  American  proper- 
ties he  became  more  interested  in  other 
properties  in  Wisconsin.  He  has  di- 
rected the  operation  of  the  Wisconsin 
Traction,  Light,  Heat  &  Power  Company 
since  about  1897  and  in  191. "S  he  ac- 
quired control  of  the  Southern  Wiscon- 
sin Power  Company,  with  a  hydro-elec- 
tric development  at  Kilbourn,  and  the 
Wisconsin  River  Power  Company,  with 
a  water-power  plant  at  Prairie  du  Sac. 
In  connection  with  the  two  latter  com- 
panies the  Wisconsin  Power,  Light  & 
Heat  Company  was  organized  to  create 
a  market  for  the  energy  generated.  The 


controlling  interest  in  the  two  hydro- 
electric companies  and  in  the  distribut- 
ing organization  was  sold  within  the 
past  few  years  to  the  Insull  interests, 
but  Mr.  Beggs  is  still  a  director. 

T.  D.  Crocker,  the  re-elected  president 
of  the  Korth  Central  Division  of  the 
National  Electric  Light  Association,  is 
assistant  vice-president  of  the  North- 
ern States  Power  Company  in  Minne- 
apolis in  charge  of  operation.  When 
the  new  geographic  section  organiza- 
tion was  launched  Mr.  Crocker  was 
selected  to  head  the  section  represent- 
ing the  Dakotas  and  Minnesota,  and  his 
broad-minded  view  and  grasp  of  pub- 
lic utility  problems  has  been  a  large 
factor  in  the  successful  launching  of 
the  work  of  this  division  of  the  national 
association  and  the  recent  enthusiastic 
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convention  at  Minneapolis.  Mr.  Crocker 
was  born  in  Elyria,  Ohio,  Oct.  8,  1878. 
For  two  years  prior  to  going  to  the 
State  University  of  Ohio  he  was  with 
the  Lincoln  Electric  Company,  Cleve- 
land. Upon  graduation  in  1904  as  an 
electrical  engineer  he  became  connected 
with  the  Milwaukee  (Wis.)  Electric 
Railway  &  Light  Company.  In  1912  he 
entered  the  employ  of  the  Northern 
States  Power  Company,  with  which 
company  he  has  been  associated  ever 
since. 


.Vrthur  C.  Walworth,  formerly  me- 
chanical engineer  of  the  Walworth  Man- 
ufacturing Company  and  later  presi- 
dent of  the  Walworth,  English  &  Flett 
Construction  Company,  houses  widely 
known  in  the  engineering  field,  died  at 
Newton  Center,  Mass.,  June  23,  at  the 
age  of  seventy-six.  He  was  a  native 
of  Boston  and  was  educated  at  Yale. 

E.  S.  Fletcher,  assistant  general  man- 
ager of  the  Texas  Power  &  Light  Com- 
pany, Dallas,  Tex.,  died  June  9  follow- 
ing an  operation  at  Temple,  Tex.,  his 
former  home.  Mr.  Fletcher  had  been 
assistant  general  manager  of  the  com- 
pany for  eight  years  and  prior  to  that 
time  was  manager  of  the  company's 
plant  at  Temple  for  a  number  of  years. 


Trade  ami  Market  Conditicms 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies     Notes  on  Industrial  Activities 

and  Business  Methods 


New  Canadian  Finn  Will  Manufacture 
Hydraulic  Turbines 

RATHER  than  iiiipoit  much  of  their  machinery  ami 
other  apparatus  from  the  United  States  and  Europe, 
as  has  been  tlime  in  the  past,  power  and  paper  manu- 
facturing interests  in  Canada  have  organized  the  Dominion. 
EngineerinK  Works,  Ltd.,  of  Montreal,  Que.,  which  has 
entered  into  an  aRreement  with  the  William  Cramp  &  Sons 
Ship  &  Engine  BuildinK  Company  of  Philadelphia  for  the 
exclusive  use  in  Canada  and  the  British  Empire  of  the 
I.  P.  Morris  designs  for  waterwheels  and  other  hydraulic 
machinery.  Throutrh  this  association  and  the  acquisition 
of  the  paper-machine  business  and  equipment  of  the  Domin- 
ion Enn'incerint;-  &  .Machinery  Company  at  Lachine,  Que., 
the  Dominion  EnfrincerinR-  Works  expects  to  be  in  a  posi- 
tion to  supply  most  recent  designs  in  such  eiiuipment  and 
of  any  size  to  meet  Canadian  requirements.  Other  lines 
of  manufacture  will  include  hy<lraulic  valves,  governors  and 
other  accessories  involveii  in  hydriiulic  and  paper-mill  instal- 
lations and  centrifugal  and  other  pumps. 

Those  who  have  organized  the  Dominion  Engineering- 
Works  are  intei'ested  in  plants  requiring  large  electric 
generating  units,  according  to  a  statement  made  to  a  rep- 
re.sentative  of  the  El.KfTUKAi.  World  by  .J.  E.  Aldred,  pres- 
ident of  the  Shawinigan  Water  &  Power  Company,  who 
is  also  interested  in  the  new  concern,  and  for  this  reason 
later  on  may  extend  its  operations  to  the  manufactuie  of 
this  type  of  apparatus. 

The  company  has  booked  orders  for  waterwlieels  and 
paper-mill  machinery  which  will  keep  it  busy  for  the  next 
year.  Among  the  additional  hydro-electric  installations  to 
be  made  by  the  various  Canadian  companies  for  which  the 
Dominion  company  will  manufacture  hydraulic  turbines,  Mr. 
Aldred  said,  are  two  :{O.O00-hp.  units  at  Shawinigan  Falls 
for  the  Shawinigan  Water  &  Power  Company,  two  20,000- 
hp.  units  at  Grand  Mere  on  the  St.  Maurice  River  for  the 
Laurentide  Company.  Ltd.,  and  two  15,000-hp.  units  ac 
Cedar  Rapids  on  the  St.  Lawrence  River  for  the  Montreal 
Light,  Heat  &  Power  Consolidated. 


Producers  Divided  on  Raisins: 
Schedule  Material  Lists 

JUST  over  a  year  ago  the  Electrical  Supply  Jobbers' 
Arsociation,  in  convention  at  Hot  Springs,  passed  a 
resolution  to  the  effect  that  it  was  of  the  opinion  that 
manufacturers  of  schedule  material  should  sutticiently  in- 
crease their  list  prices  to  obviate  the  necessity  of  quoting 
"plus  list."  The  jobbers-,  individually,  felt  that  through  the 
method  of  adding  discounts  to  list  prices  considerable  con- 
fusion was  resulting  in  their  accounting  and  clerical  depart- 
ments and  many  mistakes  were  being  made. 

During  the  past  year  the  jobbers  have  had  little  satis- 
faction from  any  results  attendant  upon  their  resolution, 
and  they  are  still  of  the  opinion  expressed  at  that  conven- 
tion, .-^n  attempt  has  been  made  recently  to  get  an  answer 
from  the  manufacturers  on  the  point  at  issue.  To  date 
three  manufacturers  have  raised  their  list  prices  on  schedule 
material  to  obviate  plus  discounts.  Among  the  others  opin- 
ion is  divided. 

Of  those  who  answered  a  questionnaire  sent  to  them  -and 
the  percentage  of  replies  was  not  large — there  is  a  feelin'.^ 
that  present  prices  are  at  a  peak  and  that  the  occasion  for 
raising  lists  soon  will  no  longer  exist.     .\t  this  time  there 


is  visible  no  evidence  of  a  drop  in  prices  of  this  material. 
A  permanent  adjustment  of  the  situation,  it  was  stated  in 
one  case,  would  be  unwise  in  order  to  take  care  of  a  tem- 
porary need.  At  the  same  time,  it  hardly  seems  that  a  per- 
manent a.ljustment  would  necessarily  be  effected  in  the 
taising  of  list  prices  at  this  time. 

From  a-,  least  one  quarter  comes  the  realization  of  the 
necessity  of  increasing  the  list  prices  to  avoid  the  present 
complication  of  selling  goods  at  list  plus,  and  it  is  probable 
that  a  revision  in  list  prices  will  be  made  in  this  case  in 
the  early  fall. 


Good  Demand  for  .Motor-Driven 
Cliain  Blocks 

C><  EXER.-VLl.Y  speaking,  shipments  of  electrically- 
■Y  driven  chain  blocks  can  be  made  from  stocks  which 
-^  arc  in  dealers'  and  distributers'  hands  throughout  the 
country.  Manufacturers  are  ordered  up  above  their  present 
[inxluctioii  capacity  but  are  al.le  to  make  factory  shipments 
in  about  five  weeks.  Stocks  of  raw  materials  are  in  fair 
shape,  but  stocks  of  motors  are  not  so  good.  Considerable 
difficulty  is  still  being  experienced  in  ge'ting  enough  motors, 
and  this  is  the  main  feature  lengthening  shipments.  At 
the  same  time,  the  motors  are  so  standardized  that  few 
different  styles  have  to  be  kept,  and  therefore  greater  ease 
of  stocking  is  experienced. 

Demand  for  chain  blocks  is  good  and  is  tending  constantly 
to  the  use  of  motor-driven  blocks.  Prices  have  been  hold- 
ing rather  steady  during  the  last  six  w-eeks,  but  it  would  not 
be  surprising  to  see  an  advance,  because  that  is  the  direc- 
tion any  change  would  take,  it  is  understood  from  the 
manufacturers. 

Supply  of  Steel  Products  .\ff"ected 
Liibor  and  Traffic 


by 


STILL  further  adverse  conditions  are  being  met  by  the 
steel  interests.  Unless  wage  adjustments  are  made  bc- 
tw-een  the  sheet  and  tin  plate  mills  which  operate  under 
union  conditions  and  the  .Amalgamated  .Association,  which 
comprises  the  workers  of  those  mills,  a  shutdown  is  liable 
to  result  in  those  properties.  The  last  wage  agreement  ex- 
pired ,Iune  :<0.  and  at  this  writing  there  is  no  assurance  that 
a  new  agreement  is  in  force  or  how-  soon  one  will  be  placed 
in  force. 

Of  especial  interest  in  this  connection  is  the  effect  a 
.•■hutdown  of  these  mills  will  have  on  the  steel  output  for 
the  electrical  trade.  Outlet  boxes  are  in  very  poor  supply 
today  and  the  immediate  outlook  is  not  too  bright.  Produc- 
tion has  been  at  a  low  figure  for  the  last  few  months,  while 
the  manufacturers  have  been  forced  to  substitute  any  kinii 
of  sheet  for  boxes  that  they  could  get.  This  frequently 
meant  punching  from  whole-sheet  stock  instead  of  from 
strip.  Certain  mills  are  unable  to  make  any  shipments  at 
all  on  a  hurry  order.  Shortage  is  also  being  felt  m  sheet 
stocks  for  switch  boxes  and  cabinet  boxes.  Although  ship- 
ments of  rigid  conduit  are  coming  in,  what  amounts  to 
virtual  embargoes  are  being  placed  on  steel  shipments  com- 
ing into  certain  Eastern  states.  The  coal  p"iority  order 
just  placed  in  force  by  the  Interstate  Commerce  Commission 
is  taking  even  the  open  cars  which  steel  tube  mills  nave 
been  forced  to  resort  to  for  shipments  when  box  cars  and 
cattle  cars  became  :5carce.  Even  the  open-car  shipments 
were  unsatisfactory  at  best  because  of  danger  )f  loss  from 
rain  and  theft.     But  they  were  better  than  no  cars. 
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Flexible  armored  conductor  is  not  so  liable  to  be  affected 
either  by  sheet-mill  labor  troubles  or  by  coal  priorities  on 
cars  Embargoes  in  the  East  have  been  providing  con- 
siderable embarrassment  to  shippei-s  of  steel  strip,  and  this 
material,  and  frequently  also  the  finished  conductor,  have 
been  and  still  are  bemg  shipped  by  express  and  motor  truck. 
Demand  m  the  East  is  lessening  a  bit  because  of  a  slight 
falling  off  in  building  requiring  this  material,  but  in  the 
Mid-West  and  West  the  demand  is  still  high.  If  these 
conditions  remain  in  this  relation  for  a  time,  it  would  not 
be  unreasonable  to  expect  a  larger  flow  of  armored  con- 
ductor to  those  sections  where  the  need  is  greater  and 
away  from  an  easier  market.  This  material  is  on  about 
an  80  per  cent  production  schedule  at  this  time. 

Conditions  Uneven  in  Bare 
Copper  Wire  Market 

MANUFACTURERS  differ  on  conditions  of  the  bare 
copper-wire  market.  On  one  side  it  is  declared  that 
demand  is  rather  quiet  with  few  orders  for  export 
coming  in.  Domestic  demand,  however,  is  fair  with  little 
heavy  constniction  work  being  undertaken.  On  the  other 
side  of  the  question  it  is  asserted  that  the  volume  of  orders 
is  large,  while  at  the  factory  there  is  underproduction 
owing  to  a  shortage  of  raw  material  and  labor.  It  is  stated 
that  production  could  be  increased  60  per  cent  if  sufficient 
men  could  be  obtained  to  establish  a  night  force  of  work- 
men 

Finer  sizes  of  copper  wire  are  especially  hard  to  obtain, 
and  shipments  take  longer  than  for  the  coarser  material. 
Large  sizes  average  six  to  eight  weeks,  while  the  smaller 
stuff  runs  from  four  to  six  months,  which  is  about  three 
times  longer  than  is  noi-mal. 

The  market  has  held  steady  for  the  past  three  or  four 
months  with  no  prospect  of  fluctuation  in  sight,  but  if  any 
change  occurs  the  probability  seems  to  point  to  its  being 
upward.  Bare  copper  wire  is  averaging  about  22  cents 
base.  Manufacturers  report  vei-y  few  cancellations  of  orders, 
and  collections  are  fair,  most  customers  paying  within  the 
thirty-day  or  sixty-day  time  limit. 


Metal  Market  Situation 

TRADE  in  all  metals  is  at  a  very  low  ebb  at  present, 
the  natural   condition   of  midsummer   dullness   beiijg 
exaggerated   by    strikes,    the    railroad    and    financial 
situations,  and  general  business  uncertainty. 

A  quiet  domestic  copper  market  is  featured  by  the  greater 
interest  shown  by  consumers  in  future  deliveries.  Producers 
are  encouraged  by  an  increase  of  queries  within  the  past 
few  days  which  would  seem  to  indicate  a  more  active  mar- 
ket. Producers  are  still  firmly  holdin;?  at  19  cents  either  for 
nearby  or  future  deliveries.  Standard  spot  copper  developed 
a  stronger  tone  at  London  as  compared  with  the  past  few 
days,  but  is  still  £2  below  the  figures  for  June  22. 

The  lead  situation  shows  great  steadiness,  with  either  not 
much  lead  to  he  had  or  else  supplies  strongly  held. 


NEW  YORK  METAL  MARKET  PRICES 

June  22 — ^     - — -June  29 

Copixr                                                                           £      ■<        <I  £        s        d 

Ix>n<loii.  ^landiird -p.)!                                          86      15       0  85        15       0 

Out!*  pfr  Pound  f'eiif*  per  Pound 

Primp  l.ako                                                               18  50  18.50 

ElcKrolytic H  00  19  00 

Cn.'itinK         17  62'.  17  621 

Wirchiiw   :.... 22  50-23  00  22   50-23  00 

l«ul,  tru»t  price 6  00  8  00 

Antimony          7    50  7.50 

Vick.d,  inijot <3  OD  43  00 

.Shwt  jinc,  f.o.b. smelter 12  50  12.50 

Zinc.  iDot               7  90  7  95 

Tin  .;.;:;: .:. 5050  4900 

.Vluminuni,  98  to  99  per  cent .                       33  00  33  00 

OLD  METALS 

Cents  per  Pound  Cents  per  Pound 

Hcnvv  copper  and  wire I5  00tol5  50  I5  00tol5  55 

Hn..»'  heili y 9  00  to  1 0  00  9  00  to  1 0  00 

lirn-Bi  light  .■ 7  00to    7  25  7  00  to    7.25 

Lcttd,  heavy.                 7  00  to    7  25  7  00 1..    7  25 

Zinc,  oia  .crap                                                              4  75  to    5   25  5  00  to     5  25 


The  Week 

IN  TRADE 


*  LTHOUGH  building  operations  are  slack  in  the  Mid- 
f\  Western  and  Puget  Sound  districts,  considerable 
■I  ^  activity  is  noted  in  the  South,  in  New  England  and 
in  California,  with  resultant  large  sales  of  electrical  ma- 
terial. 

Optimism  seems  to  be  the  keynote  of  the  business  situa- 
tion in  general.  Grain  crop  prospects  on  the  Pacific  Coast 
are  reported  good,  while  in  the  South  a  large  increase  of 
new  industries  is  noted.  The  cotl  situation  in  New  Eng- 
land is  bad,  though  electrical  utilities  are  in  a  preferential 
class. 

Sales  of  fans  are  dependent  upon  the  weather,  Southern 
stocks  being  largely  depleted  by  a  heavy  demand,  while 
cool  weather  in  Northeastern  territoi-y  has  been  keeping 
stocks  on  the  shelves.  In  the  East  lessened  demand  is 
felt  for  household  appliances,  but  in  other  districts  trade  is 
brisk,  with  small  stocks  the  rule. 

Continued  difficulty  is  experienced  in  all  sections  with 
shipping  and  receiving  goods.  Few  price  changes  of  any 
importance  are  reported.  Collections  are  only  fair,  with 
considerable  supervision  of  credits  being  exercised. 


NEW  YORK 

No  let-up  in  demand  is  noted  as  compared  with  the  past 
few  weeks,  t}ie  market  presenting  a  steady  tone.  Better 
results  are  found  in  the  receipt  of  shipments  from  factory, 
but  outgoing  deliveries  from  jobbers  are  pretty  poor.  Gen- 
eral shipping,  however,  is  far  below  that  required  to  satisfy 
the  trade.  Good  results  are  being  wrought  by  the  Citizens' 
Transportation  Committee  in  the  clearing  of  freight  which 
had  tied  up  pier  space.  Because  of  priority  coal  movement, 
it  is  understood  that  embargoes  on  steel  goods  are  on  in 
the  New  York  district. 

Some  large  building  enterprises  have  just  been  announced 
in  the  hotel  field  in  Manhattan.  One  2,000-room  addition  to 
the  Commodore  and  one  3,000-room  hotel  to  replace  the 
Murray  Hill  are  planned  as  well  as  an  office  building  to 
replace  the  Manhattan  Hotel.  Home  building  in  the  suburbs 
is  spotty  but  it  is  continuing  on  a  fair  scale.  A  great  deal  of 
wiring,  however,  is  under  way. 

Fans  are  moving  rather  slowly  because  of  unreasonable 
weather,  and  stocks  are  building  up  for  the  hot  spell.  Pipe 
stocks  are  bad  and  outlet  boxes  are  found  only  here  and 
there.  Heating  appliances  are  coming  through  only  slowly. 
Conduit  fittings,  as  condulets,  etc,  are  in  good  demand,  and 
the  supply  apparently  is  quite  adequate. 

Rigid  Conduit. — Jobbers  report  that  none  is  to  be  had, 
with  large  back  orders  wiping  out  very  irregular  ship- 
ments. Orders  are  being  turned  down.  Prices  for  i-in. 
black  range  from  $86  to  $100  per  1,000  ft.,  and  for  1-in. 
black  from  $168  to  ?198,  according  to  size  of  order. 

Flexible  Armored  Conductor. — Stocks  are  coming  in  a 
little  better  but  are  still  spotty,  some  jobbers  reporting 
fair  amounts  on  hand  but  they  do  not  last  long.  Demand  is 
a  little  lighter  from  some  quarters  but  in  general  is  heavy. 
From  $105  to  $115  is  quoted  for  No.  14,  two-wire,  per. 1,000 
ft. 

Rubber-Covered  Wire. — Demand  is  good,  and  stocks  are 
plentiful  e-xcept  for  some  small  sizes.  Shipments  are  com- 
ing through  pretty  regularly,  one  distributer  stating  that 
he  is  able  to  fill  a  200,000-ft.  order  from  siock.  Price  for 
No.  14  averages  $11.50  per  1,0C0  ft. 

Fans. — Demand  varies,  some  jobbers'  sales  not  having 
started  strongly  as  yet,  while  others  report  a  rapid  turn- 
over. Stocks  are  spotty,  one  company  having  recently  re- 
ceived a  heavy  shipment  of  fans,  while  others  are  out  of 
12-in.  and.l6-in.  sizes,  which  are  especially  popular.  Ceil- 
ing fans  are  scarce  and  are  in  strong  demand. 
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Non-Metallic  Flexible  Conduit. — Demand  is  inconsistent 
and  stocks  are  spotty.  Shipments  are  generally  slow,  one 
jobber  receiving:  5,000  ft.  recently,  his  first  shipment  in 
three  or  four  months.  Quotations  for  the  3'2-in.  size  aver- 
age, $32,  and  for  the  \  in.  from  $35  to  $10  per  1,000  ft. 

Outlet  Ho.xes. — Stocks  are  in  somewhat  better  shape  than 
formerly,  though  shipments  are  only  fair  and  average  from 
six  to  twelve  weeks.  Demand  is  fairly  good,  and  no  price 
changes  are  reported. 

Heating  Appliances. — Trade  is  rather  quiet  because  no 
shipments  are  being-  received,  and  stocks  are  in  poor  shape. 

Fuses. — A  good  supply  is  on  hand.  Shipments  are  fair 
and  demand  varies,  some  jobbers  selling  more  renewable 
fuses  while  others  have  their  heaviest  run  on  the  non-re- 
newable type.  The  30-amp.  size  or  under,  of  either  type, 
is  quoted  at  about  13  cents  in  lots  of  100. 

Conduit  Fittings. — Stocks  are  plentiful,  demand  is  good, 
and  shipments  are  coming  in  well.  This  material  has  a  very 
rapid   turnover.     The   market   has   been    steady. 

Sockets. — Large  supplies  are  on  hand;  while  the  demand 
is  good,  it  has  fallen  off  somewhat.  The  pull-chain  type  is 
still  in  most  favor.  Shipments  are  coming  in  better  the 
past  two  weeks. 


CHICAGO 


A  slight  reduction  in  the  gross  amount  of  new  business 
placed,  firm  prices  and  continued  difficulty  with  the  ship- 
ping and  receiving  of  goods  are  features  of  the  market  in 
Chicago.  Shrinkage  of  demand  is  felt  mairtly  by  those 
concerns  dependent  on  the  utility  corporations  for  trade, 
and  this  is  attributed  solely  to  money  stringency.  Fac- 
tories are  sufficiently  tilled  with  orders  to  prevent  this 
causing  any  worry,  and  they  are  not  likely  to  do  any  price 
cutting  so  long  as  they  continue  busy  at  prevailing  price 
levels. 

Slow  traffic  is  coming  to  be  accepted  as  a  matter  of 
course.  Dealers  report  that  shipments  formerly  requiring 
from  four  to  six  days  are  now  averaging  thirty,  and  that 
the  employment  of  "human  tracers"  is  frequently  neces- 
sary. The  most  trouble  is  experienced  with  shipments  com- 
ing from  New  England  points. 

The  local  building  industry  remains  quiet,  and  labor  in 
general  is  reported  in  better  supply. 

Wire. — Local  stocks  are  still  very  low.  Shipments  are 
moving  from  the  factory  with  greater  ease,  but  all  receipts 
are  at  once  applied  on  back  orders.  In  general,  insulated 
wires  require  eight  to  twelve  weeks  for  delivery.  Bare 
wire  is  available  for  prompt  shipment. 

Underground  Cable. — With  output  booked  up  solid  to  al- 
most the  end  of  this  year  prwlucers  are  not  anxious  for 
new  business.  Great  difficulty  is  being  e.\perienced  not  only 
by  factories  in  securing  raw  materials  but  in  shipping  fin- 
ished work  from  the  Eastern  production  points  here.  Re- 
cent metal  market  fluctuations  have  had  no  effect  on  prices. 

Potheads  and  Underground  Equipment. — Sales  are  limited 
only  by  the  amount  of  goods  factories  can  turn  out.  Porce- 
lain shortage  is  complained  of.  Prices  seem  firm  and  no 
indications  of  an  advance  are  seen. 

Motors. — Local  stocks  show  no  improvement,  but  manu- 
facturers report  better  conditions  in  raw-material  supplies 
as  well  as  a  decided  shrinkage  in  demand.  Roth  Brothers  & 
Company  are  booking  all  orders  requiring  over  ninety  days 
for  delivery  on  an  open-price  basis,  with  a  guarantee  that 
delivery  price  will  not  be  more  than  10  per  cent  above 
current  quotations. 

Lamps. — Lamp  stocks  continue  to  improve.  A  real  de- 
crease in  the  amount  of  new  business  in  all  classes  of  lamp 
sales  is  noted,  and  with  supplies  pi-oduced  and  transported 
at  increasing  speed  conditions  are  rapidly  approaching 
normal. 

Electric  Signs.. — Manufacturers  report  a  slight  relief  in 
the  pressure  of  new  business,  which  is  welcomed  as  an  op- 
portunity to  catch  up  on  orders.  Difficulty  in  securing  raw 
materials,  particularly  steel  products,  has  complicated  their 
problems.  Prices  on  miniature  signs  have  just  been  ad- 
vanced to  cover  rising  costs. 


Line  Hardware. — Deliveries  are  very  slow  and  stocks  de- 
pleted almost  to  the  famine  point.  The  Hubbard  Company 
has  withdrawn  its  lists  on  everything  except  Pierce  spe- 
cialties, on  which  an  advance  of  from  15  to  20  per  cent  is 
recorded. 

H4iu.sehold  .Appliances. — Jobbers  report  no  material 
change  in  conditions,  as  they  are  still  unable  to  secure  goods 
in  sufficient  quantity  to  fill  orders.  The  retail  trade  reports 
a  lessening  in  demand,  both  in  small  cash  transactions  and 
the  larger  partial-payment  sales. 


BOSTON 

Summer  dullness  finds  little  reflection  in  jobbing  or 
manufacturing  circles.  Leading  houses  report  50  to  100 
per  cent  more  business  in  dollars  than  last  year  to  date, 
and  the  difficulty  of  securing  material  persists.  Shipments 
of  orders  placed  many  months  ago,  however,  are  coming 
in  weekly  and  the  immediate  needs  of  the  trade  are  being 
met  reasonably  well.  Collections  are  not  so  good,  and 
credits  were  very  sharply  watched  last  week.  One  jobber 
among  the  smaller  houses  made  an  assignment  to  the 
controlling  interests  in  a  larger  house,  but  it  is  under- 
stood that  the  concern  is  solvent.  Prices  hold  firm  and 
stocks  are  improving  in  the  main,  barring  small  motors 
and  weatherproof  wire.  Labor  unrest  continues  to  disturb 
production  conditions.  New  construction  work  for  indus- 
trial uses  continues  to  go  forward  in  many  parts  of  New 
England.  The  coal  situation  is  very  serious,  although  elec- 
trical utilities  are  in  the  main  better  supplied  than  indus- 
trial plants. 

Motors. — Stocks  of  small  motors  are  swept  practically 
bare.  The  factory  city  office  of  a  leading  manufacturer 
wired  into  district  offices  hundreds  of  miles  distant  for  a 
3-hp.  motor  a  few  days  ago,  so  acute  is  the  shortage. 

Fans. — Pre-seasonal  stocks  have  not  yet  moved  out  of 
the  jobbers'  rooms.  Cool  weather  and  high  prices  are 
deterring  sales,  but  stocks  are  none  too  large. 

Ranges. — Considerable  activity  is  noted  in  hotel  and  club- 
type  ranges,  increasing  cost  of  gas  being  a  factor.  Orders 
for  ranges,  however,  must  be  placed  many  months  ahead 
in  planning  a  distribution  campaign. 

Wire- — Rubber-covered  wire.  No.  14,  is  in  good  supply, 
and  is  quoted  at  from  $11.25  to  $11.75  per  1,000  ft.  in 
5,000-ft.  lots.  Bare  copper  wire  is  selling  on  a  24-cent  base 
and  weatherproof  on  a  29-cent  base.  The  latter  should 
come  through  in  better  shape  soon,  in  view  of  reported 
early  resumption  of  work  in  Rhode  Island. 

Flexible  Armored  Conductor. — Stocks  are  well  maintained, 
and  No.  14  single-strip  brings  $110,  double-strip  $112  per 
LOOO  ft.,  in  1,000-ft.  lots. 

Cros.s  .Vrms. — A  healthy  demand  is  being  handled,  with 
fair  deliveries.  In  small  lots,  the  six-pin,  7-ft.  9-in.  fir 
arms  sell  for  $1.95  each,  and  on  lots  of  3,000  a  price  of 
$1.62  per  arm  is  quoted.  The  high  cost  of  overhead  work 
is  a  deterrent  upon  central-station  expansion  this  year. 

Non-Metallic  Flexible  Conduit. — Prices  tend  toward 
slightly  lower  levels,  the  n':-in.  size  being  quoted  at  $33.50 
per  1,000-ft.  in  1,000-ft.  lots,  and  the  Mn.  size,  steady  at 
$38.50. 

Rigid  Conduit. — Incoming  shipments  on  old  orders  have 
given  considerable  relief  to  some  jobbers.  Stocks  are  not 
being  thrown  "wide  open,"  however.  Sub-normal  supplies 
bid  fair  to  rule  for  some  time. 

SockeUi. — A  plentiful  supply  is  understood  to  exist 
throughout  most  of  New  England.  Prices  are  very  steady, 
the  case  lot  quotations  running  at  50  cents  net  per  socket 
on  pulls,  28  cents  for  keys  and  2G  cents  for  keyless. 

Household  Appliances. — The  market  is  in  a  curious  sit- 
uation, owing  to  the  fact  that  many  manufacturers  are 
overloaded  with  past  orders  and  that  the  demand  for  de- 
vices less  essential  from  the  labor-saving  point  of  view 
seems  to  be  easier.  Shipments  are  coming  into  jobbing 
houses  in  bunches.  The  tendency  is  for  considerable  stocks 
to  accumulate  in  many  specialties,  but  vacuum  cleaners 
and  washing  machines  continue  in  great  demand. 
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Portable  Lamps. — Some  of  these  are  moving  well,  notably 
for  sunimer-;K-me  u.se.  A  .spurt  in  second-hand  acquisitions 
may  be  e.xpected  about  this  time  in  retail  circles  in  close 
touch  with  college  towns. 


ATLANTA 

The  electrical  jobbinK  and  cortiactins;-  business  in  the 
Southeast  shows  every  indication  of  continued  prosperity. 
No  dull  times  can  be  foreseen  from  the  present  position  of 
the  electrical  industry.  This  is  the  consensus  of  opinion 
as  voiced  at  the  recent  meeting  in  New  Orleans  of  the 
Southern  electrical  jobbers,  where  optimism  was  the  order 
of  the  day. 

Reports  from  all  over  the  district  indicate  a  well-sus- 
tained buildinK  activity,  whicii.  of  course,  means  continued 
demand  for  all  classes  of  electrical  material. 

The  municipal  authorities  of  Auyusta  have  passed  a 
rulinir  requiring:  that  all  future  installations  of  main-line 
switches  shall  be  of  the  safety-switch  type  and  there  is  a 
tendency  throughout  the  section  to  make  this  rulinjr  unani- 
mous by.  all  the  larger  munic'palities. 

An  unusual  number  of  nev/  industries  is  reported  and 
there  is  a  noticeable  increase  in  the  number  of  inquiries 
by  foreign  corporations  seeking  plant  sites  in  this  terri- 
tory. The  proximity  of  the  raw-material  market  and  the 
better  labor  situation  here  are  largely  responsible  for  the 
(lesire  to  obtain  factory  locations. 

Panelboard.--. — An  increase  in  price  is  to  be  noted  on 
cabinet  boxe^-,  due  largely  to  shortage  in  the  supply  of  thin 
steel.  The  demand  is  very  brisk  from  industrial  plants 
and  drop  shipments  are  quoted  at  from  three  to  seven 
weeks. 

Exhaust  Fan.s. — The  warm  weather  has  sadly  depleted 
local  holdings  of  fans,  the  Ventura  type  being  particularlv 
hard  to  obtain,  though  there  are  fair  supplies  of  the  David- 
son fan  on  hand.  Shipments  are  unsatisfactory,  particu- 
larly in  the  single-phase  variety. 

Electric  Hoists. — Manufacturers  of  this  specialty  report 
sales  on  tlie  nicrease,  receipts  of  orders  for  large  dock 
winches  being  in  evidence.  Shipments  are  very  satisfac- 
tory, arying  from  stock  to  twelve  weeks,  dependent  upon 
size  and  type. 

Fans. — The  unusually  warm  weather  throughout  the  sec- 
tion has  made  a  tremendous  inroad  (>n  fan  stocks.  Some 
jobbers'  stocks  are  completely  exhausted  while  others  re- 
port only  nominal  assortments  on  hand.  The  oscillating 
fan  in  12-in.  and  16-in.  sizes  is  especially  popular. 

Safety  Switches. — The  ruling  of  the  various  municipali- 
ties and  the  decision,  of  textile  mills  for  the  installation  of 
switches  of  this  typuhave  created  a  very  brisk  demand,  two- 
wire  and  three-wiie,  liO-amp.  size  being  the  most  popular. 
Stocks  are  in  fair  shai)c  and  shipments  cq^tinue  to  hold 
up   well. 

Mcter.s. — Local  stocks  of  meters  are  almost  exhausted, 
none  of  the  ti  and  lO-ani])..  two-wire  size  being  availabU' 
in  the  territory.  Incominu  shipments  are  ()uickly  absorbed 
by  back  orders.  The  shortags;  is  most  acute  in  two-wire, 
llO-volt  type,  shipments  o'  th.s  size  being  quoted  at  from 
three  to  four  months. 

Knife  Switches.. — Tlu  popularity  of  safety  swfvches  has 
placed  this  article  in  an  unfavorable  position.  Stocks  are 
reported  moving  very  slo.vly,  orders  being  received  only 
from   the   smaller  centers. 

Schedule  Material. — A  slight  improvement  is  to  be  noted 
in  this  line,  with  the  exce',)!,ion  of  material  re<iuiring  porce- 
lain, which  is  still  very  hard  to  obtain.  Likewise  there  are 
no  armored  conductor  connectors  in  the  territory.  Ship- 
ments of  other  classes  ( f  sc'icdulc  material  are  reported 
slitchtly  improved. 


as  the  sales  of  large  retailers,  while  lower  than  ordinary, 
are  still  being  maintained  as  well  as  could  be  expected  with 
the  existing  shortage  of  stocks.  Building  in  Seattle,  both 
residential  and  commercial,  is  at  a  very  low  ebb,  and  sales 
of  schedule  material  are  naturally  very  light.  Reports  from 
the  "Inland  Empire"  and  Spokane  especially  state  that 
while  present  high  prices  of  material  and  labor  prevail 
this  <listrict  will  not  enter  into  building  on  a  large  scale. 
This  condition  also  applies  to  cities  in  the  Puget  Sound 
section. 

In  a  final  drive  for  production  prior  to  the  customary 
mid-season  close-down,  the  lumber  industry  last  week 
operated  up  to  within  2  per  cent  of  normal.  Mills  and 
camps  in  this' district  as  well  as  in  certain  parts  of  Oregon 
are  making  ready  for  a  shutdown  of  from  one  to  three 
weeks  and  will  make  extensive  repairs. 

Grain  crop  prospects  are  good.  Reports  from  eastern 
Washington  are  particularly  favorable.  Portland  district 
jobbers  report  that  temporarily  there  seems  to  be  a  slight 
upward  tendency  in  business.  Washing  machines  are  now 
coming  through  to  Portland  in  a  very  satisfactory  manner, 
and  present  stocks  arc  in  good  condition.  The  manufac- 
turers seem  to  have  caught  up  in  this  line  of  merchandise. 
Other  stocks  continue  in  a  sadly  depleted  state,  although 
shipments  are  coming  through  from  the  East  about  as  they 
have  been  for  some  time;  but  back  orders  consume  any 
such  stock  at  once.  Contractors  repoit  that  business  is 
very  quiet,  but  the  work  which  is  being  figured  is  of  a 
higher  grade  than  for  some  time.  Retail  stores  report  in 
some  cases  a  slight-  improvement  in  business.  There  has 
been  an  appreciable  decrease  in  the  sale  of  ranges  since 
the  last  price  increase.  Trade  seems  to  be  principally  in 
small  devices  such  as  toasters,  percolators,  etc.  Collections 
seem  to  be  very  slow  and  few  new  credits  are  being  placed. 

Washing  Machines. — The  demand  far  outstrips  available 
supply  in  this  territory.  Both  jobbers  and  dealers  have 
orders  far  in  excess  of  what  they  can  reasonably  expect  to 
receive  from  Eastern  factories  for  months  to  come. 

Household  Appliances. — In  the  Seattle  district  dates  for 
deliveries  on  percolators,  waffle  irons,  toaster  stoves  and  like 
merchandise  have  lengthened  to  about  ten  months.  Dur- 
ing the  past,  month  retailers  practically  cleared  their  shelves 
and  jobbers'  stocks  are  all  but  exhausted.  Sewing  machine 
demand  is  far  beyond  the  supply  that  is  expected  to  exist 
for  some  time  to  come. 


SAN  FRANCISCO 


SEATTLE-PORTLAND 

Sales  m  the  Puget  Sound  district  show  a  further  down- 
ward tendency  as  compared  with  the  past  several  weeks, 
especially  in  Seattle.     This  applies  particularly  to  jobbers, 


Building  operations,  which  have  slowed  up  to  a  certain 
extent  in  the  bay  region,  are  proceeding  at  a  great  pace 
in  Los  .\ngeles  and  the  interior  eities.  Unexpected  rains 
have  given  the  coast  and  the  interior  valleys  a  drenching, 
though  little  harm  was  ilone  except  to  the  cherry  ciop.  In 
the  mountains,  the  effect  of  these  warm  rains  was  to  melt 
some  of  the  packed   snow. 

Schedule  Material. — The  building  and  opening  of  various 
model  electrical  homes  in  California  cities  is  to  a  marked 
degree  drawing  the  attmtion  of  owners  and  architects  to 
the  importance  of  proper  baseboards  and  wall  outlets. 
Dealers  aie  reporting  a  big  increase  in  the  number  of  in- 
()uiries  for  special   flush   receptacles. 

Fans. — Several  jobbers  carried  over  considerable  fan 
stocks  from  last  year,  but  these  have  been  nearly  all  sold, 
together  with  the  new  stocks.  In  fact,  there  is  a  general 
deal  th  of  fans,  for  the  early  hot  weather  along  the  interior 
\  alleys  and  southern  coast  has  produced  a  heavy  demand. 
There  is  an  insistent  call  for  ceiling  fans  beyond  that  which 
\\i,s    expected. 

Hcusehold  .Appliances. — Banks  and  financial  companies 
that  make  a  specialty  of  handling  the  deferred-payment  ac- 
counts of  (kaleis  in  household  devices  report  a  marked  in- 
crease in  the  amount  ot  such  sales  handleii  through  them 
iluring  Jiine.  There  seems  to  be  an  especial  interest  in 
dishwashers,  although  the  various  manufacturers  have 
practically  no  stocks  in  this  territory  and  do  not  expect 
any  before  the  latter  part  of  the  year. 
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New  Apparatus  &  Appliances 

A  Record  of  Latest  Developments 

and  Improvementr  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Busbar  Support 

Extra-heavy-duty  busbai-  supports 
are  being  marketed  by  the  Delta-Star 
Electric  Company,  243;i  Fulton  Street, 
Chicago.  They  are  particularly  for  use 
where  in  low-voltat?e  distribution  heavy 
cuiTents  are  carried,  and   buses    must 


It 


EILIMINATES  HEATING  ON   HEAVY 
CURRENT  SERVICE 

be  arranged,  the  manufacturer  says,  in 
order  to  avoid  skin  effect  in  the  bars 
and  to  prevent  hysteresis  heating  of 
adjacent  iron  parts.  The  accompany- 
ing bus  support  is  for  a  three-phase, 
60-cycle,  8,000-amp.  circuit,  wherein 
each  phase  is  split  up  into  four  parts. 
Cross-beams  holding  the  busbar  insu- 
lators are  of  manganese  bronze  to  elim- 
inate heating. 


High-Voltage  Line  Protective 
Apparatus 

For  working  hot  high-voltage  lines 
with  bare  hands,  the  Bush  Electric 
Company,  Cleveland,  Ohio,  has  de- 
veloped a  safety  staging  made  of 
selected    hard    wood    submitted    to    a 


tact  with  grounded  arms,  guys  or  other 
circuits.  It  may  be  used  on  circuits 
up  to  110,000  volts,  it  is  claimed. 


Single-Stage  Amplifier 

The  International  Radio  Telegraph 
Company,  New  York  City,  is  marketing 
its  type  RTA-104-A  single-stage  audiu 
frequency  amplitier.  The  amplifying 
transformer  is  hermetically  sealed  to 
keep  out  moisture.  Variation  in  fila- 
ment temperature  changes  the  amount 
of  amplification.     Weight  is  8  lb. 


Pipe  Thawer 

The  General  Electric  Company  has 
placed  the  Wayne  pipe  thawer  on  the 
market  with  the  idea  of  providing  a 
portable  device  for  thawing  frozen 
water  pipes  electrically.  It  consists 
essentially  of  a  transformer,  consuming 
ordinarily  about  !>^)0  watts,  a  10-f;.  lea:! 
for  connection   to   the   lighting   circuit 


Battery-Charging  Panel 

The  Meier  Electric  &  Machine  Com- 
pany, 186  South  Meridian  Street, 
Indianapolis,  Ind.,  has  developed  a 
battery-charging  panel,  14  in.  wide  by 
20  in.  high.  It  is  designed  for  250 
volts,  direct  current,  having  a  maxi- 
mum charging  rate  of  15  amp.  in  seven 
steps  when  connected  to  ninety  cells  in 
series.  The  same  rate  may  ba  obtained 
from  125-volt  service  when  connected 
to  forty-five  cells  in  series.     The  resist- 


I'lPES   THAWED    FROM    ALTERNATING- 
CURRENT    LIGHTING    CIRCUIT 

and  secondary  bads  equipped  with  cast- 
brass  clamps  for  attaching  to  pipes 
from  I  in.  to  1  in.  in  diameter.  Alter- 
nating current  of  50-cycle  to  GO-cycle 
frequency  and  100  volts  to  125  volts  is 
used.  The  spread  of  the  secondary  is 
15  ft 


HIGH-VOLTAGE  CIRCUITS  MAY  BE  HANDLED 
WITH  BARE  HANDS 

special  drying  and  impregnating  proc- 
ess. All  insulated  tools  may  be  elimi- 
nated, the  manufacturer  says.  Guards 
are   placed   to   prevent    ace  dental   con- 


Shadow  Shield 

The  Western  Electric  Company,  New 
York  City,  is  marketing  a  shadow 
i-hield  for  use  with  single-lamp  fixtures. 


CHARGES  FROM  ONE  TO  NINETY  CELLS 

ance  element  is  so  proportioned  that  a 
single  6-volt  battery  may  be  charged. 
In  this  case  the  maximum  chai'ging 
rate  for  each  unit  switch  will  be  5  amp., 
the  manufacturer  asserts,  or  a  total  of 
30  ajnp.  with  c!l  unit  switches  in  use. 
Resistance   units   are   used   in   parallel. 


Service  Fixture  Cover 

For  use  with  4-in.  round  or  octagonal 
outlet  boxes,  the  Appleton  Electric 
Company,  218  North  Jefferson  Street, 
Chicago,  has  dsveloped  a  new  swivel 
fixture  cover.  This  cover  accommodates 
a  J-in.  conduit  and  owing  to  the  swivel 


Notes  on  Recent  Appliances 

Clothes  Washer 

An  electric  clothes  washer  on  the 
rocking  boiler  principle  is  being  mar- 
keted by  the  Remmert  Manufacturing 
Company,  St.  Louis,  Mo 


Turbo  Coupling 

.\  fast  flexible  turbo  coupling  has 
been  developed  by  the  B.artlett  Hay- 
ward  Company,  Baltimore,  Md. 


;  IXTURE  HANGS  CORRECTLY   REGARDLESS 
OF  OUTLET-BOX  ANGLE 

feature  enables  the  fixture  to  hang  cor- 
rectly, says  the  manufacturer,  even 
though  the  outlet  box  be  installed  at  an 
angle  or  becomes  jarred  in  any  way. 
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MANUFACTURERS'  ACTIVITIES 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


THK  IDKAl^  Kl^ECTlilC  &  MANUFAC- 
TURING COMP,\IvY.  id:!  East  Fifth 
Street.  M.T.nsfieUl.  Ohio,  has  awardi'd  con- 
tract for  construction  of  a  one-stc  ry.  Ibii 
ft.  X  450  ft.  and  l""  fl.  -v  «:;"  ft.  factory 
liuilding  and  a  two-story.  -iZ  ft.  x  7u  ft. 
office   building,    to   cost   about    JSjO.UIni. 

THE  EAGEE  EUECTRIC  COMPANY. 
Watertown.  X.  Y..  manufacturer  ot  genera- 
tors, motors,  etc..  is  planning  to  erect  a  one- 
story  foundry   in  connectimi    with   its  plant. 

THE  UNITED  ST.\'I'ES  ELECTRIC 
COMPANY.  New  London.  Ci.nn  .  has 
awarded  contract  for  the  construction  of  a 
one-story  addition,  75  ft.  x  mil  ft.,  to  its 
plant  at  Fort  Trumliull.  to  be  equipped  tor 
the  manufacture  of  electric  riveting  and 
heating  machines  Improvements  will  also 
lie  made  to  a  number  of  existing  buildings 
at  the  iilant.  The  cost  of  the  work  :s  esti- 
mated at  about  $.';n. (1(1(1. 

THE  PIONEER  ELECTRIC  SEUVICB 
CORPOR.VTION.  Brooklyn,  has  filed  notice 
of  increase  in  capital  stock  from  .|L'ii.linii  to 
?  120,000. 

THE  GENERAI.  ELECTRIC  COM- 
PANY, Schenectady,  N.  Y.,  has  acquired 
about  twenty  acres  on  Elmwood  Avenue  be- 
tween Sixty-eighth  and  Seventieth  Streets. 
Philadelphia,  as  a  site  for  its  proposed  new 
plant.  The  company,  it  is  understood,  will 
begin  work  early  in  the  fall  on  the  new- 
works,    to    cost    including    ••'Hiipnu'Til     about 

jin.onn.ooo. 

THE  NVAGNER  El^ECTRIC  MAXUFAC- 
TURIN'G  COMPANY.  St.  L,ouis.  has  estab- 
lished a  general  service  station  at  501 
nroadway,  Milwaukee.  Wis.,  in  charge  of 
S.  P..  Mover.  The  sales  office  in  the  First 
Wisconsin  National  Bank  Building.  Mil- 
waukee, under  the  management  of  I".  T. 
Coup,  will  be  continued. 

THE  WATSON-STILLMAN  COMPANY, 
New  York  City,  announces  several  changes 
in  the  board  of  directors  of  the  company 
due  to  the  retirement  of  .\.  F.  Stillman 
from  active  interest  in  the  management. 
Mr.  Stillman  remains  as  picsidenl  of  the 
rompanv  and  also  has  toll  superNision  of 
the  sales.  Carl  "Wigtel.  ehi.f  engineer,  was 
elected  vice-president:  .\.  Parker  Xevin. 
secretary:  W.  H.  Martin,  purcliasiiig  agent. 
Mr.  Wigtel  has  started  on  .-(  leu  weeks' 
trip  to  the  Scandinavian  eonntrii'S.  Eng- 
land. France.  Belgium  and  llollaiid.  While 
he  is  going  mainly  for  a  \aealir)n.  be  will 
also  investigate  new  development  in  the 
line  of  hydraulic  macliinery  in  all  of  th>- 
above  countries.  Mr.  Wigtel  has  been  con- 
nected with  the  company  for  thirly-three 
years. 

THE  Mior.M.vin  DTSH  ■w.\sni:K  coji- 

P.AXY.  Hartford,  Conn.,  has  rceeiitly_  beer 
organized  with  a  capital  stock  of  $15ii,ntMi 
to  take  over  the  )iroperly  .inrl  bolrlings  of 
the  Woleolt  Manufacturing  (^ompany,  man- 
■  ufactiirer  of  dish-wasbing  iBi.urliine.s  f<|r 
liouHehold  purposes.  Franlv  E.  V^'olcott  is 
president  :iml  general  manager,  ami  S.  C. 
Stivers  is  vice-president,  seeri-tarv  and 
treasurer. 

THE     X.\ZEL    ENGINF.ERIXC,     &    M.\- 

(■[IINIO    WORKS.    41111     .Vordi    Kiltb    Stl I. 

Pbiladr.lplii:i.  annriiinees  llial  lb.>  eliaracter 
of  its  business  has  been  changed  from  thai 
.if  an  lnili\  liliial  tn  a  corporation  P.alol 
W.  Nazi  I  is  president. 

THE  WOP.THlXflTOX  TTMP  *  :m.\- 
CHINERY  COI'.POR.XTIOX,  II.".  Ilnia.lway. 
New  S'ork.  announeis  tli..  purchase  from 
the  PlatI  Iron  Works.  Dayton.  Ohio,  of  their 
drawings,  patleins,  jigs,  tr'mplati'S,  spi^eial 
tools,  good  will  and  name  on  thi'  following 
lines  of  produel  :  Oil-mill  niae.liiinry.  hy- 
draulic turbine  and  wnterwheel  line,  fwrt- 
water  beaters  and  bigh-iiressure  air 
corapressora. 

THK  MT'TT'Al.  EI^ECTRIC  &  Jl.SCTHXK 
COMF>.\NY.  manufactunr  of  switches 
switchboards,  etc..  held  its  semi-annual 
•ales  conference  at  the  main  olllce.  Petroit. 
on  Mav  2fi.  27,  28  and  2n  Thi>  time  of  th. 
conference  was  divided  between  a  dl.scusaion 
of  the  companv's  prnducls.  the  company's 
Inside  organlzalion  an. I  Its  s.dling  i.lans  and 
policlpn. 


WM.  G.  MEROWIT.  Buffalo,  X.  Y..  iu 
a.ldition  to  the  lines  mentioned  in  the  June 
19  issue  of  the  Electkical  World,  handles 
(he  products  of  the  Roller-Smith  Company, 
-Vew  York  C  ty. 

WILLSON  GOGGL.es,  IXC.  Reading, 
Pa.,  formerly  T.  A.  Willson  &  Company, 
has  established  offices  in  the  Bush  Termi- 
nal Building  in  X'ew  York  City  and  the 
.Magee  Building  in  Pittsburgh,  Pa.,  besides 
offices  in  Rio  de  Janeiro  antl  Buenos  ,\ires 
Mild  an  agency   in   Sydney.   -Vustralia. 

THE  PITTSBURGH  GAGE  &  SUPPLY 
('OMP.\XY.  'I'hirtieth  and  Liberty  Streets, 
Pittsburgh,  manufacturer  of  electrically 
operated  washing  machines,  etc.,  has  made 
arrangements  for  an  increase  in  capital 
stock   from   $750,000   to   ?2,5oo.UOO. 

THE  -^N'ESTINGHOUSE  ELECTRIC  & 
•MANUFACTURING  COMPANY.  East 
Pittsburgh.  Pa,  has  taken  a  lease  ot  four 
floors,  providing  about  50,0O0  aq.ft.  of  floor 
space,  in  the  building  being  erected  at  Third 
.and    Elm  Stree's,    Pittsburgh,    Pa. 

THE  LIBERTY  INCANDESCENT  SUP- 
PLY COMPANY  has  been  organized  with 
a  capita!  stock  of  $:!0.000  by  Joseph  Klein. 
I'll  South  .Atlantic  Avenue.  Pittsburgh,  to 
manufacture  incandescent  electric  lamps 
.ind   other  specialties. 

THE  ELECTRIC  COXTHOLLER  & 
MANUFACTURING  COMP.VNY,  Cleveland. 
Ohio,  has  opened  a  new  office  at  208  North 
l^roadwav.  St.  Louis.  Mo,,  in  charge  of  R 
.1.   Ehrhart. 

THE  AMERICAN  INSULATOR  COM- 
PANY Xew  Freedom.  Pa.,  with  sales  offices 
at  .10  Church  Street,  Xew  York  City,  and 
Detroit.  Mich.,  announces  the  opening  of 
i.nother  factory  at  Norwalk.  Conn.,  in  ad- 
dition to  expansion  in  production  capacity 
at  New  Freedom,  to  meet  the  requirements 
of  its  rapidly  increasing  business. 

THE  COOLEV  &  MARVIN  COMP.\.XY. 
.ngineer,  Tremonl  Building.  Boston,  is  cir- 
culating a  booklet  entitled  "Build  'for  the 
Present  and  the  Future,"  in  which  it  calls 
attention  to  features  to  be  consid.Te.l  in 
the  construction  of  industrial  plants. 

THE  SAFETY  ELECTRIC  COMP.VXY. 
Chicago,  has  removed  its  Chicago  offic 
from  .">n7  Xorlb  Dearborn  Street  to  4.11 
South  D.-arboni  Street.  The  new  factory 
of  th.'  company  at  Des  Plaines,  111.,  has 
biMii   put   in   operation. 

THE  HABIRSH.\W  ELECTRIC  CABLE 
(;OMP.\NY.  10  East  Forty-third  Stret.  New 
York  Citv.  is  planning  an  extension.  I'.o  ft. 
X  100  ft.,  one  story,  to  its  plant  at  Glen- 
wond.  Yonkers,  N.  Y.,  to  cost  about  $30,000. 

P  D  GIBSON,  2401  Eastern  .\venue. 
lialiimoie.  Md..  is  planning  lo  equip  a  plant 
for  lb.-  niamifacture  of  dish-washing  ma- 
chinery. 

THE  CIRCLE  AYASlllOi:  COMPANY. 
i;,.ll.\  ill.-  .V.  J.,  contemplaies  the  erection 
,.f  a  new  iilani,  loe  fl  x  lOO  fl.,  (..  cost 
about    ?25,000, 

•I'HE      .\LLENTO\VN      I'.VDI.E      .»;      .M.\ 
cm.X'h;  CO.MP.V.VY.   .Mlintown.   Pa,,   is  ask- 
ing  for  bills   for   th.-   con.stnn-tion    of  a   one- 
...torv  l>uil.ling.  .'.0  -fl.  X   In"  fl..  at    Hamilton, 
lo  cost  about   .?:!•'), 000. 

THE  GENER.M.  ELECTRIC  COMPANY. 
S.b.n.cl-nl.\  N  Y..  has  started  work  on 
■in  iiildltloii  to  its  iilanl.  recently  acquired. 
in    llltdsoii,  X.   Y. 

THE  STEINMETZ  ELECTRIC  MOTOR 
c\|[  COi:l'(>i;.\TION.  nalllmore.  Md..  has 
acquired  properly  held  b\  R.mis  Brothers 
on  MonnI  Roval  .Vvenui-.  .\rlington.  as  a 
sit.-  for  lis  |.r..p.is.-d  planl  Work  will  slart 
Immediat.lv  ..n  in.stalling  iiiai-binery  and 
.(lulpment  for  Ihe  mamifaelur.-  of  elcc- 
Irieally    ..|ii-rat.d    Iriicks    ami    .1. -livery   cars, 

WESTINGHOUSK.  CHURCH.  KERR  .t 
i'f).MP\,N'Y  INC.  is  tb.  name  which  will 
1...  ns.-il  to  designate  the  merger  of  Owlgbt 
p  r.obinson  &■  Company  with  WestlnKhouae. 
I'iiiireh.  Kerr  &  Company  when  thai  mer- 
u.r  is  .•onipl.'lc. 


THE  DIFFERENTIAL  CAR  COMPANY. 
New  York  City,  has  purchased  from  the 
United  States  government  the  plant  for- 
merly operated  by  the  Grant  Motor  Com- 
pany. Findlay.  Ohio,  for  the  manufacture 
of  munitions.  The  company,  it  is  under- 
stood, will  equip  the  plant  for  the  manu- 
facture of  electrically  operated  dumping 
cars,  dumping  bodies  for  motor  trucks,  etc. 

THE  HOME  ELECTRIC  APPLIANCE 
COMPANY,  Pittsburgh,  Pa.,  is  considering 
building  an  addition  to  its  plant.  The  eom- 
i>any  recently  increased  its  capital  stock 
from   $50,000    to    $250,000. 

THE  H.\RRIS-\VARREN  ELECTRICAL 
COXSTRUCTIOX  COMPANY,  Manchester, 
i-'onn.,  has  recently  been  organized  by  A.  A. 
Warren  and  W.  R.  Harris.  The  company 
has  opened  an  office  in  the  Ferris  Building 
on  Oak  Street  and  will  do  all  kinds  of  elec- 
trical construction  work. 

THE  EUCKETYE  ELECTRIC  CON- 
STRUCTION COMPANY,  Dover.  Ohio,  re- 
cently organized,  will  do  an  electrical  con- 
struction business  and  deal  in  electrical  ap- 
paratus and  supplies.  The  company  plans 
to  open  a  branch  ofRce  in  New  Philadelphia, 
Ohio,  in  the  near  future.  J.  H.  Geyer  is 
president  and  general  manager ;  John 
Thompson  is  vice-president :  J.  D.  Crisel. 
;;26  North  Seventh  Street.  New  Philadel- 
phia.  Ohio,    is  secretary   and   treasurer. 

THE  MORGANITE  BRUSH  COMPANY. 
Inc..  519-523  W'est  Thirty-eighth  Street. 
New  York  City,  has  been  organized  to  take 
over  the  business  and  property  ot  the  Mor- 
gan   l"'rucible  Company. 

THE  UNDERFEED  STOKERS  COM- 
PANY OF  AMERICA.  Chicago,  has  filed 
notice  of  an  increase  in  capital  stock  from 
$1,000,000    to    $1,250,000. 

THE  GRANITE  CITY'  ELECTRIC  COM- 
P.VNY.  21  Fifth  Avenue.  St.  (^loud,  Minn., 
lias  recently  been  incorporate.!  to  deal  in 
ilectrical  devices  and  supplies  and  also  to 
repair  and  rewind  motors  and  generators. 
William  C.  Johnson  is  president  and  busi- 
ness manager. 

THE  WESTINGHOUSE  ELECTRIC  IN- 
TERX,ATIONAL  COMPANY.  East  Pitts- 
burgh. Pa.,  has  made  several  appointments 
in  its  oi'ganization  as  follows:  At  East 
Pittsburgh.  H.  F.  Griffith,  assistant  to  gen- 
.-ral  manager  ;  R.  W.  Everson.  manager  of 
merchandising  department,  and  H.  C.  Soule. 
manager  of  apparatus  department.  At 
New  York :  G.  H.  Buclier.  assistant  to 
general  manager;  J.  H.  Payne,  supervisor 
of  agencies,  and  F.  M.  Sammis.  manager  ol 
incandescent-lamp    department. 

THE  ELECTRIC  TOOL  MANUFAC- 
TURING COMPANY,  Petersburg.  Va..  has 
purchased  the  business  of  the  .Vmerican 
Electric  Tool  (^orapany.  including  patents, 
manufacturing  equipment,  good  will,  etc. 
The  complete  line  of  electric  hammers  will 
continue  to  be  manufactured  on  a  greatly 
increased  scale.  Louis  Paulero  will  remain 
in   charge  as  chief  engineer. 

THE  YONDER  KITHLEN  ELECTRIC 
COMP.'iiNY.  :)861  West  Sixth  Street.  Los 
Angeles,  (-'al..  successor  to  H.  L.  Vonder 
Kuhlen.  electrical  contractor,  will  do  an 
i-l.'ctrical  contracting  business  and  will  also 
deal  in  electrical  appliances  an.l  su|>pies. 
IT.  I.  V(3nder  Kuhlen  is  president  and  W. 
.1,    Barman    is  seretary   and    treasurer. 

THE  C.VMPBELL  ELECTRIC  COM- 
PANY Lynn.  Mass..  expects  to  manufac- 
tun-  some  new  .K-ray  apparatus  tor  th.- 
Fool  o'-Scope  Corporation,  which  has  just 
been  incorporated  with  J.  .1.  Lowe  as  iiresi. 
deni  Fred  R.  Campbell  treasurer,  and 
thesi'  (wo  with  Charles  E,  C\impbel!,  presi- 
.bnl  of  the  Campb.-ll  El.-etric  Company,  as 
l.fiaril    of  directors. 

THE  ELECTRIC  STORAGE  BATTERY 
I'OMP.X.VY  I'liiladelphia.  will  hold  a  spe- 
cial meeting  ..f  the  stockbold.rs  on  July  9 
to  vol.-  on  the  iiroposal  to  increase  the 
eapilal  stock  of  lb.-  company  from  $  IS. 000,- 
000  to  .1i:'.o,000,000,  the  proc.-.'.ls  to  bi-  used 
for  th.-  eonstrnetion  of  a  new  plant  and 
for  ..(bi-r  bnsin.-ss  requinments. 


THE  GEORGE  11  WAIIN  COMPAN-\, 
ISosl.in  has  b.-en  named  as  New  England 
jobber  for  (hi-  .-ntir.-  lim-  o-l'  electric  h.-atiiig 
appliances  manufactured  by  the  Manning- 
ilowman  Companv.  Meriden.  Conn.  In.- 
Wahn  companv  is  now  taking  occupancy 
.if  the  entire  building  at  fi9-71  High  S(re.-t 
Boston,  and  is  .■nlarglng  lis  stockroom  and 
..(llee    facllitl.-s. 
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Foreign  Trade  Notes 


A.  DWICIIT  SMITH,  district  sales  man- 
aK<*r  "f  the  Northiiii  Electric  Company, 
Mimtnal.  Que..  Can.,  has  been  transferred 
to  the  general  sale.s  (leparlment  at  tlie  heail 
olliee.  In  his  new  position  he  will  have 
eharKe  of  sales  to  railways,  niaritie  and 
sliiphuiidiiiK  concerns  anil  lii-e-alarin  sys- 
tems in  tile  Dominion  ot  Canada.  N.  S. 
Hiehards.  who  has  hei-n  sales  manager  at 
Calvary  for  llie  last  three  years,  succeeds 
Mr.  Smith  as  Montreal  district  sales  man- 
ager. 

TIIK  lOlTOKNE  F.  PHILLIPS  ELKC- 
TH1C.\L  WORKS,  LTP..  Montreal.  Quebec, 
Can.,  are  installing  eomiilete  eiinipment  for 
the   manufacture   of   cnaineleil    wire. 

INSULATED  WmES  TO  HE  MANTI- 
FACTl'Rp:n  IN  JAPAN  —Ten  leading  elec- 
tric wire  manufacturing  concerns  in  Japan 
have  recently  issued  a  joint  utalement  an- 
nouncing thai  Ihey  h:ive  completed  arrange- 
ments for  the  production  <if  insvilatod  wire 
to  meet  the  olllcial  standards  )iuldished  in 
October,  1919.  The  manufacture  of  the 
old  type  of  wires  and  cords  will  be  discon- 
tinued. 


Foreign  Trade  Opportunities 


Following  are  listeil  opportunities  to  enter 
foreign  marlvets.  Where  tin-  iti-m  is  num- 
bered, further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  domestic 
Commerce.  Washington,  by  mentioning  the 
number. 

The  representative  of  a  company  in 
Ireland  (No.  .I;!, 109)  is  in  the  United  States 
and  desires  to  purchase  or  secure  an  agency 
for  the  sale  in  Great  Uritain.  Syria,  and 
Palestine  of  electrical  household  appliances. 
etc. 

The   representative   in    the    United    States 


of  a  merchant  firm  in  South  America  (No. 
;i;i.l2u>  desires  to  purchase  and  secure  an 
.tgency  for  the  .sale  in  the  River  Platte 
4'ountries  of  wasliing  machines,  electric 
household    appliances,   etc. 

.V  company  in  Wales  (.No.  33,12:!)  desires 
to  purchase  and  secure  an  agency  for  the 
sale  of  electrical  fittings,  lamps,  cables  and 
accessories. 


Trade  Publications 


LIFTIXC,  M.\C,NKTS  —  rubllcjition  S.^S 
is  being  ili.slriliuted  l)y  the  Cutler-Hammer 
Manufacturing  Company.  Milwaukee.  Wis,, 
entitled  "Lighting  Magnets.  Circular  Type. 

OOCOLES — Willson  Coggles.  Ini- .  Read- 
ing. Pa.,  has  issued  a  bulletin  on  its  goggles 
for  industrial  use. 

SAFICTY  DKVICKS.  ETC. — The  Square 
D  Company.  Detroit.  Mich.,  and  Walker- 
ville.  Canada,  has  issued  its  new  annual 
catalog.  No.  2.").  showing  the  complete  lines 
of  safety  devices.  mt>tor  starters,  etc. 

TIME  SWITCIIIOS.  — Rulletm  No.  36  Is 
being  circulated  by  the  .Mbert  &  J.  M. 
Anders(m  Manufacturing  Company.  Boston, 
Mass.,    on    automatic    lime   switches. 

HIOII  -  TENSION  MAGNETOS.  —  The 
American  Ilosch  Magneto  Corjioratlon, 
Springlleld.  Mass..  h.'is  Issued  Catalogs  Nos. 
r.0,  58,  62.  66  anil  2.150  and  advance  1920 
catalog.  co\'ering  its  different  tyjies  of  higli- 
tension   magn*'tos  and   ignition  systems. 

ICE-MAKING  AND  REFRIGERATIN(7 
PLANTS. — The  Kalsa  Refrigerator  Corpora- 
tion, 149  West  Thirty-sixth  Street,  New 
York  City.  succ<'ssor  to  the  Refrigidor  Cor- 
poration, is  circulating  a  booklet  entitled 
"Why  and  How  to  Refrigerate."  In  which 
it  describes  the  Frigidor  electric  ice-inakins 
and    refrigerating    plants. 

TURPO  -  GENERATORS  FOR  STEAM 
LOCOMOTIVES. — Bulletin  No.  lO.T  issued 
by  the  Sunbeam  Electric  Manuf.icturing 
Company.  Evansville.  Intl.,  describes  its 
type  RE-.'i  5nn-watt,  .12-volt  turbo-generator 
for  steam  hicomotives. 


New  Incorporations 


THE  MONTGOMKRY  ELECTRIC  COM- 
P,\.NY,  Clarksville.  Tenn..  has  been  incor- 
porale<l  with  a  ca]>ital  stock  of  JlO.OiiO  by 
Robert  McFarland,  John  F:.  Hensley,  N.  H. 
Spindler    and    Oscar    G.    Heinke. 

THE  WEST  BIOTHKL  LIGHT  COM- 
I'ANY.  Bethel.  Pa.,  has  been  chartered 
with  a  capital  stock  of  J5.nOO  by  J.  1* 
Jordan,  W.  C.  Bowers,  C.  W.  Zollars,  M.  O. 
Bredwell  and  C.   Ij.   Bredwell. 

THE  LOCUST  CENTER  LIGHT  COM- 
I'ANV.  Amelia,  Ohio,  has  been  incorporated 
with  a  capital  Btock  of  $2,500  by  B.  Bele- 
meyer,  W.  C.  Ayer,  W.  M.  Eppert.  A.  II. 
.Shapp.  E.  C.  Meyer.  K.  E.  Spiagel  and  J. 
D.  Cross. 

THE  DALLAS  (TEX.)  ELEVATOR  & 
ELECTRIC  COMPANY  has  been  incor- 
porated with  a  capital  stock  of  $35,000  by 
W.  (1.  Parker,  E.  B.  Thomas  an  A.  C 
Bookoul. 

THE  OSAGE  (IOWA)  ELECTRIC 
LIGHT  &  HEAT  COMPANY  has  been  char- 
tered with  a  capital  stock  of  $75,000.  Jamea 
W.   Ferris  is  president. 

THE  WHITE  LAKE  ELECTRIC  LIGHT 
COMP.\NY.  Weyauwega.  Wis.,  has  been  in- 
corporated by  Edward  F.  Mun.sch.  Fred 
Schoenick  and  William  Kneip.  The  company 
is  capitalized  at  $5,000  and  proposes  to  fur- 
nish electricity  for  lamps,  heaters  and 
motors. 

THE  HYSIO  COMPANY.  Plainfleld.  N. 
J.,  has  been  incon>orated  by  M.  P.  Stadele, 
G.  E.  Hudson  and  H.  F.  Hoffman,  Plain- 
field.  The  company  is  capitalized  at  $20,000 
and  pr(jposes  to  manufacture  electric  bells 
and  other  electrical   ai>paratus. 

THE  BUCKEYE  ELECTRIC  COMPANY. 
Dover.  Ohio,  has  been  incorporated  by  C 
Ripple.  J.  H.  <Jeyer  and  L.  Crissel.  The 
oompan.v  is  capitalized  at  $10,000  and  pro- 
poses to  do  a  general  electrical  construc- 
tion business  and  to  deal  in  electrical  ap- 
jil  lances  and  supplies. 


New  England  States 

CHKLSE,\.  MASS — Contract  has  been 
awarded  to  J.  Slotiiik  ot  Chelsea  for  an 
addition  and  alterations  to  the  power  plant 
at  the   Soldiers'   Home. 

LOWELL,  MASS. — Business  men  and 
residents  of  the  Davis  .Square  .section  have 
had  a  petition  presented  to  the  City  Coun- 
cil for  the  installation  of  a  "white  way" 
street-lighting    system    in    that    district. 

T.\UNTON,  MASS. — The  City  Council 
has  approved  Ihe  apiiroprialion  of  $400.- 
0(10  for  the  purchase  ot  a  new  unit  for  the 
municii>al  electric  lighting  plant  Prof.  D. 
C.  Jackson  of  the  M:issachuselts  Institute 
of  Technolog.v  has  been  retained  to  super- 
vise   the    work. 

ALBION.  R.  I. — Improvements  to  the 
street-lighting  system  in  Lime  Rock  Is 
under    consideration. 

PROVIDENCE.  R.  I. — Contract  will  soon 
be  awarded  by  the  Packard  Motor  Car 
Company.  Broadway  and  Sixty-first  Street, 
New  York.  N.  Y..  tor  the  construction  of  a 
garage,  service  station,  etc..  to  cost  about 
$400,000.  Electric  light  and  power  equip- 
ment will   be  re<iuire(l. 

HARTFORD.  CONN. — The  capital  stock 
of  the  Hartford  Ri\ei-  Company  will  be  In- 
creased from  $200.0110  to  $5,000,000  tor  the 
purpo.se  ot  creeling  a  dam.  2.000  ft.  long 
.and  30  ft.  high,  at  Windsor  Locks,  to  de- 
velop 40.000  hp.  for  tile  transmission  of 
electricity  to  serve  Hartford  and  northern 
Connecticut.  Harrison  B.  Freeman  is  sec- 
retary. 

MONTVILLE.  CONN.— The  Robert  Gair 
Paper  Corporation  will  soon  award  con- 
tract for  the  construction  of  a  manufac- 
turing plant  and  power  house,  to  cost  about 

$500,000. 

WATERBURY.  CONN.— The  W'aterbury 
Clock  Company.  Cherry  Street,  contem- 
plates the  erection  of  a  power  house,  to 
cost    about    $12,000. 


Construction 

News 


Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  W'ay 


Middle  Atlantic  States 

ALBANY.  N.  Y— The  Wallkill  Valley 
Electric  Light  &  Power  Company  has  been 
authorized  by  the  Public  Service  Commis- 
sion to  make  extensions  to  its  electric 
plants  in  Montgomery  and  Wallkill. 


.VLBANY.  .N".  Y. —  l.ids  will  be  reivived 
by  the  State  Hospital  Commission.  (Capitol. 
until  July  7.  tor  additional  electric  ma- 
chinery, one  250-kv.a.  engine-driven  gener- 
ator set  and  one  25-kw.  motor-generator 
set.  to  cost  about  $lo.ooo.  at  the  Manhat- 
tan State  Hosjiital.  Drawings  and  speci- 
fications may  be  obtained  from  L.  F. 
Pilcher,  state  architect.  Department  of 
Architecture.    Capitol. 

ALBANY.  N.  Y. — Rids  will  be  received 
by  the  Trustees  of  Public  Buildings. 
Executive  Chamber.  Capitol,  until  July  7. 
for  electric  wouTt  in  the  insurance  depart- 
ment. Rooms  120  and  121.  Capitol,  to  cost 
about  $16,000.  Drawings  and  specifica- 
tions may  lie  obtained  from  L.  F.  Pilcher. 
St.ate  .-Xrchitect.  Department  of  .Vrchitec- 
ture.    Capitol. 

ALBANY.  N.  T. — Permission  has  been 
granted  to  R.  L.  Brown  and  G.  R.  Beckwith 
to  construct  and  operate  an  el**ctric  i)lant 
in   the  towns  of  Taylor  and   Cincinnatus. 

J.\Y.  N.  Y. — Application  has  been  made 
by  the  .\us.able  Forks  Electric  Company  to 
the  Public  Service  Commission  tor  per- 
mission to  erect  a  local  electric  power 
plant. 

I-ONG  ISL.VND  CITY.  M.  T.— Contract 
has  been  aw:»rded  to  the  White  t'onstruc- 
tion  Company.  Inc..  95  Madison  Avenue, 
by  the  Atlantic  Macaroni  Company.  Inc.. 
for  the  construction  of  a  factory  on  Ver- 
non .\venue  and  Fourteenth  Street,  to  cost 
about  $1,000,000. 

LONG  ISLAND  CITY,  N.  Y.— Tlie  Na- 
tional Refining  Company,  Dock  Street,  has 
awarded  contract  to  A.  T.  Woodruff  & 
Sons.  Bridge  Plaza,  for  the  construction  of 
a  power  house  to  cost  about   128. ""0. 


WILMINGTON.  N.  Y— The  State  Public 
Service  Commission  hits  granted  authority 
!o  l-'rank  K.  I-ivei-est  to  construct  a  local 
electric  light   plant. 

ATLANTIC  CITY.  N.  .L— Contract  has 
been  awarded  to  the  Thompson-Starrett 
I'ompany.  4S  Wall  Street,  New  York,  N.  Y.. 
by  the  Ritz-Carlton-Linnard  Company,  care 
of  Warren  &  WVtmore.  engineers  and  ar- 
chitects, 10  East  F'orty-seventh  Street,  New 
York,  for  the  erection  of  a  hotid,  to  cost 
about  $2,000,000. 

LAKEHURST.  N.  J.— Contract  h.as  been 
awarded  to  the  Hughes-Foulkrod  Com- 
pan.v.  Commonwealth  Trust  Building, 
Philadeliihia.  Pa.,  for  the  construction  of 
jiower  house,  au.xiliary  building  and  b.ir- 
racks  .-it  the  Naval  .\ircratt  Station,  to  cost 
about    $525,000. 

NEWARK,  N.  J.— The  Osborne  Com- 
pany, 759  Summer  Avenue,  is  having  plans 
prepared  for  the  erection  of  a  power  house 
to  cost  about    $50,000. 

PASSAIC.  N.  J.— The  Manhattan  Rub- 
ber Company.  Willett  Street,  contemplates 
the  erection  of  a  boiler,  sleam  and  electric 
power  r.lant.  Stone  &  Webster.  120  Broad- 
way,  New  York,   N,    Y.,   are  engineers. 

TRENTON.  N.  J.— Rids  will  be  received 
by  the  (^itv  (.'ommission  until  July  16.  for 
the  furnishing  of  one  25.000.000  gal.  centrif- 
ugal pump,  motor  and  one  1.000-hp.  steam 
turbine  driven  generator  to  be  installed  in 
the  municipal  waterworks.  Alvin  Bugbee  is 
superintendent. 

EASTON.  PA. — The  Eastern  Pennsyl- 
vania Power  Company  of  New*  Jersey  has 
been  granted  authority  to  erect  and  main- 
tain an  overhead  electric  distribution  sys- 
tem on  certain  grounds  in  Morris  Park  and 
on   Morris   Tunrpike. 

PITTSBURGH.  PA. — Plans  are  under 
wa.v  by  the  Gearless  Motor  Corporation. 
Flavel  Street,  for  the  construction  of  the 
initial  unit  of  a  new  plant,  to  consist  of  a 
main  works  with  adjoining  structure,  and 
a  power  house,  to  cost  about  $1,000,000,  in- 
cluding equijiment. 

BALTIMORE.  MD. — The  installation  of 
a  number  of  4O0-ep.  electric  lamps  on  St. 
Charles  .\ venue  has  been  ordered  by  Light- 
ing Superintendent  Hanson. 

BALTIMORE.  MD. — Plans  are  being 
prcpartd  by  Edward  H.  Glidden,  architect. 
American  Building,  for  the  erection  of  a. 
high    school,    to    cost    about    $600,000. 
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AMHERST,  VA. — The  installation  of  an 
electric  lighting  plant  is  under  considera- 
tion.   

North  Central  States 

RIVER  ROUGE.  MICH. — The  American 
Gypsum  Company  of  Port  Clinton.  Ohio, 
will  erect  a  local  material  storage  and 
handling  plant,  to  cost  about  $7.">.n00.  Elec- 
trically driven  elevating  and  conveying 
equipment  will  be  required.  Louis  Kamper. 
Book    Building.    Detroit,    is    engineer. 

ST.  JOHN'S.  MICH.— Plans  are  under 
way  for  the  erection  of  a  municipal  elec- 
tric light  and  power  plant,  to  cost  about 
$250,000. 

CLEVELAND.  OHIO. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  arciu- 
tect.  Treasury  Department.  ^Vashington.  U 
C.  until  July  15  for  removing  the  present 
conduit,  wiring  and  lighting  fixtures  and 
furnishing  and  installing  a  new  conduit 
and  wiring  system  and  interior  lighting 
fixtures  in  the  United  States  Marine  Hos- 
pital at  Cleveland.  Ohio.  Drawings  and 
specifications  may  be  obtained  at  the 
Washington  address. 

DEFIANCE.  OHIO.  —  Construction  will 
be  started  at  once  on  a  modern  electrically 
operated  sugar  factory  for  the  Farmers 
Sugar  Company.   Inc. 

MARTINS  FERRY.  OHIO— Plans  are 
under  wav  for  the  erection  of  a  power 
plant  to  'cost  about  $500,000.  Herman 
Gamper  219  New  First  National  Bank 
Building.  Columbus.  Ohio,  is  consulting 
engineer. 

MINERVA,  OHIO. — Extensions  and  re- 
pairs to  the  municipal  electric  light  plant, 
to  cost  about  $50,000.  are  contemplated.  H. 
Glass    is   village   clerk. 

TOLEDO.  OHIO. — The  De  Vore  Com- 
pany 908  Nicholas  Building,  contemplates 
the  "installation  of  electrically  driven  rna- 
chinery  in  a  new  foundry,  now  under 
construction,    to   cost    about    $500. mm. 

TORONTO.  OHIO.  —  The  Follansbee 
Brothers  Company  of  Pittsburgh.  Pa.,  con- 
templates the  erection  of  a  power  plant  at 
its   local   works. 

ZANBSVILLE.  OHIO. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect. Treasury  Department.  Washington.  D 
C..  until  July  12.  for  additions  and  repairs 
to  conduit  and  wiring,  new  lighting  fixtures 
and  furniture  lighting  in  the  United  States 
Post  Office.  Drawings  and  specifications 
mav  lie  obtained  at  the  above  address  or 
at   the  office  of  the  custodian   at  Zanesville 

INDIANAPOLIS.  IND. — Bids  will  be  re- 
ceived at  the  office  of  the  business  direc- 
tor. Administration  Building.  Meriden  anil 
Ohio  Streets,  until  July  S  for  electric  wir- 
ing in  public  .schools  Nos.  7  and  16.  Plans 
and  specifications  are  on  file  in  the  office 
of  Snider  &  Rotz.  70:i  Merchants'  Bank 
Building.    Indianapolis. 

WEST  HAMMOND.  IND. — Bids  are 
being  received  by  R.  G.  Pierce,  architect. 
10  South  LaSalle  Street.  Chicago.  111.,  for 
the  erection  of  a  steel  plant  for  the  La 
Salle  Iron  Works,  to  cost  about  $650,000. 
including  cquiiiment.  Electrically  operated 
machinery   will    be    installed. 

I^EROY.  ILL. — The  Leroy  Electric  Light 
Company  contemplates  the  erection  of  an 
electric  transmission  line  to  the  village  of 
Downs 

MANITOWOC.    WLS. — The    Public    Utili- 
ties  Commission    contemplates   the    installa- 
tion of  an  electric  lighting  system  in  Wash- 
ington    and     ITnion     Parks,     to     cost     about 
.    $2,000. 

ST.  FRANCIS.  WIS. — Work  has  been 
started  on  the  construction  of  a  power 
plant,  to  cost  about  $7.000.0«0.  for  the  Mil- 
waukee Electric  Railway  &  Light  Company, 
Public  Service    Building. 

SHEBOYGAN.  WIS.  —  The  lioar.l  of 
Education  will  nceive  tiids  aliout  July  1 .'. 
for  the  erection  of  a  high  school,  to  cost 
about  $750,000.  Considerable  electrical 
eriuijiment  will  he  retiuired.  Thi-odore 
Benefy   is  chairman. 

WEST  BEND.  WIS. — The  Wi'St  Bend 
Hea'  &  Light  Company  contemplates  tli<- 
erection  of  an  electric  power  jilant  at  Wisl 
Benil  and  the  extensions  of  lis  lines  to 
Kohlsville.  Newburg  an<I  Fredonia  staticui. 
to  cost  between  $80,000  and  $100,000  The 
Combustion  lOngineering  Company,  11 
Broadway.    Niw    York,    N,    Y  ,    is    englneir 

PIPESTONE,  MINN.  -Bids  will  be  re- 
ceived by  S.  W.  Funk,  city  clerk,  until  July 
15  for  the  establishment  of  a  waterworks 
syalem  to  include  an  electric  pumping 
plant 


DUBUQUE.  IOWA. — The  city  officials 
contemplate  the  erection  of  a  municipal 
electric  light  plant,  to  cost  about  $500,- 
000,      S.   Stuba  is  city  clerk. 

SIOUX  FALLS.  S.  D. — The  installation 
of  a  hydro-electric  plant  on  the  Missouri 
River,  to  cost  about  $16,000,000,  is  under 
consideration. 


Southern  States 

MORGANTOWX.  X.  C. — Bids  will  be  re- 
ceived by  the  Board  of  Alderman.  Town 
Hall,  until  July  5  for  the  furnishing  of  one 
50-hp..  three-phase,  550-volt,  60-cycle  motor 
direct-connected  by  flexible  coupling  to  one 
three-stage  centrifugal  pump  with  capacity 
of  250  gal.  per  minute  against  a  total 
working  head  of  400  ft.,  one  automatic 
pressure-controlled  starter  with  no-voltage 
release,  one  3-hp.,  three-phase,  550-volt. 
60-cycle  motor,  direct-connected  to  single- 
stage  centrifugal  pump  with  capacity  ot 
150  gal.  per  minute  against  a  total  work- 
ing head  of  25  ft.,  and  one  automatic 
switch  controlled  by  float  device. 

MOUNT  HOLLY,  N.  C— The  Blue  Ridge 
Development  Company.  Inc.,  has  been 
granted  a  charter  to  erect  an  electric 
distribution  line  from  Mount  Holly  to 
Blowing    Rock. 

GREENVILLE.  S.  C. — The  Cyclone 
Starter  &  Truck  Company  has  awarded 
general  contract  to  H.  H.  Ferguson.  6507 
Euclid  Avenue.  Cleveland,  Ohio,  for  the 
erection  of  a  factory  and  power  plant  to 
cost  about    $125,000. 

LANCASTER.  S.  C. — An  issue  of  $45.- 
000  in  bonds  is  under  consideration  for  the 
purchase  and  installation  of  an  electric 
light  plant   in   Lancaster. 

SALUDA.  S.  C. — The  Blue  Ridge  Power 
Company  contemplates  the  installation  of 
an  additional  hydro-electric  unit,  rated  at 
4.000  hp.,  which  will  increase  development 
to  12.000  hp.  W.  S.  Montgomery,  of  Spai- 
tanVjurg,    is    president. 

DAVISBORO,  GA. — Bonds  to  the  amount 
of  $15,000  have  been  voted  for  the  erection 
of  a  local  electric  light  plant. 

MEMPHIS.  TENN. — The  Dixie  Rubber 
Company.  770  Randolph  Building,  contem- 
plates the  erection  of  a  power  house  to  be 
used  in  connection  with  the  proposed  new 
works,    to   cost    about    $175,000. 

SMITHVILLE.  TENN. — The  citizens  of 
Smlthville  are  contemplating  the  construc- 
tion and  equipping  of  an  electric  plant  and 
the  erection  of  a  line  from  the  Great  F.alls 
Power  Company's  plant  at  Rock  Island,  to 
Smithville.    at    a    cost    of    about    $Ho,ooo, 

G.\DSDEN.  ALA. — The  Alabama  Pow.r 
Company,  it  is  understood,  will  soon  liegin 
construction  on  a  $5,000,000  power  idant 
at  Duncan's  Riffle  on  the  Coosa  River.  A 
dam  72  ft.  high  will  be  erected  to  develop 
belween   90,000   hp.    and    105.000  hp. 

SHUBUTA,  MISS. — An  election  will  be 
held  on  July  13  for  the  purpose  of  sub- 
mitting to  the  voters  a  proposition  to  issue 
$12,000  in  bonds  for  the  erection  of  an 
electric  light  plant. 

OILTON.  OKLA. — Plans  are  under  way 
lor  the  installation  of  a  "white  way"  street- 
lighting  system  on  various  streets  of  the 
city. 


EUREKA,  CAL.. — H.  L.  Jackman  has 
been  granted  permission  to  divert  9.000 
cu.ft.  from  the  Klamath  River,  Humboldt 
County,  for  power  purposes.  The  amount 
to  be  stored  aggregates  150.000  acre-ft. 
The  cost  of  the  project  is  estimated  at 
about  $20,000,000.  to  include  a  steel  pipe 
line    and    the   erection    of   a   dam. 

SAN  FRANCISCO,  CAL.  —  Application 
has  been  made  to  the  State  Railroad  Com- 
mission for  permission  to  purchase  the 
property  of  the  California  Power  &  Manu- 
facturing Company  of  Fall  River  Mills  by 
the  Mount  Shasta  Power  Company,  an  ex- 
tension of  the  Pacific  Gas  &  Electric  Com- 
pany. The  cost  is  estimated  at  about 
$110,000. 

HAVRE.  MONT. — The  Pacific  Coast  Fire 
Prevention  Bureau  has  advised  the  instal- 
lation of  a   fire-alarm   system   in    Havre. 

GREELEY,  COL.  —  The  Home  Gas  & 
Electric  Company  has  made  arrangements 
for  the  purchase  of  the  property  of  the 
Farmers'  Electric  &  Power  Company  of 
Eaton  and  the  pumping  plants  of  the  Great 
Western    Sugar    Company. 

EUREKA.  NEV. — Petition  has  been  cir- 
culated by  W.  H.  Supp,  representative  of 
the  Eureka  Light.  Heat  &  Power  Com- 
pany asking  permission  of  the  l^oard  of 
County  Commissioners  to  grant  a  franchise 
to  locate  and  operate  a  local  electric  light, 
heat   and   power   i>lant. 


Pacific  Mountain  States 

GRAXDVIKW.        W.VSH.— Tin-  Pacilic 

Power   &    Light   Company   contemplates   the 
erection    of_  a    local  substation. 

.SEATTLE,  WASH. — Preliminary  work 
has  been  started  on  the  Gorge  River 
project,  which  consists  of  the  erection  of  a 
dam  acro.ss  the  Skagit  River,  a  tunnel  to 
conduct  water  through  the  mountain  to 
the  proposed  power  plant,  2  miles  away, 
and  a  power  house  to  generate  50. "00  hp 
Plans  necessitate  the  construction  of  a  rail- 
road 26  miles  long  and  a  :i,OOo-hp  unit  to 
generate  electric  current  at  the  temporary 
power  and  cfmslruction  iilant  on  Newhalem 
Crei-k.  The  cost  of  the  project  is  esti- 
mated  at    about    $7,000,000. 

M.\LIN.  ORE. — The  installation  of  a 
municipal  electric  light  and  power  plant  is 
iiridi-r   consideration. 

PORTLAND,  ORE.  —  Plans  are  uniler 
way  bv  the  Elks'  Lodge  for  the  construc- 
tion of  a  temple  on  Eleventh  and  Adler 
Streets,  to  cost  about  $700,000.  Separate 
bids  will  be  received  on  lighting,  hoatine, 
etc. 


Canada 

VIRDEII,  MAN. — Bids  will  be  received 
by  the  chief  engineer.  Manitoba  Power 
Commission,  New  Parliament  Buildings, 
until  July  7  for  the  erection  of  a  power 
house  at  Virden.  Separate  bids  will  also 
be  received  for  two  semi-Diesel  engines  for 
direct  connection  to  alternating-current 
generator  and  two  three-phase,  2.300-volt 
generators    and    switching    equipment. 

ALEXANDRIA.  ONT. — The  installation 
of  a  local  electrically  driven  pumping  plant 
is  contemplated  ;  and  energy  is  to  be  fur- 
nished by  the  Hydro-Electric  Power  Com- 
mission of  Ontario.  Major  Palmer  is  in 
charge. 

HAMILTON.  ONT. — Bids  will  soon  be 
received  for  the  construction  of  a  steam 
auxiliary  plant  of  the  hydro-electric  sys- 
tem. 

KITCHENER.  ONT. — In  connection  with 
the  erection  of  a.  proposed  motion-picture 
theater,  to  cost  about  $350,000,  the  Lasky 
Film  Corporation.  King  Street,  contem- 
plates the  installation  of  an  electrically 
operated  mechanical  ventilation  system, 
blower  and  electric  motor,  heating  coils, 
electrical    switchboard    and    lanterns. 

LUDBURY.  ONT. — The  Board  of  Educa- 
tion has  awarded  contract  to  Sherwood  & 
Sherwood.  Harbor  Building.  Toronto,  for 
the  erection  of  a  mining  .school,  to  cost 
.ibout  $250,000.  An  electrically  operated 
ventilation  system  and  electric  light  equip- 
ment   will    be    installed. 

TORONTO.  ONT. — The  Board  of  Educa- 
tion contemplates  the  erection  of  a  tech- 
nical high  school,  to  cost  about  $400,000. 
\n  electrically  driven  mechanical  ventila- 
tion system  and  electrical  laboratory  equip- 
ment will  be  installed.  Dr.  McKay.  Central 
Technical  School,  College  Street,  is  in 
charge. 

TORONTO,  ONT.  -The  Ontario  Mydro- 
Electric  Power  Commission  i-ontemplates 
the  inircbase  of  the  Niagara,  St.  Cath- 
arines &  Toronto  Railway,  the  Toronto  Sub- 
urban Railway  and  the  Eastern  Railway 
ami   plans  extensions. 

W.\LKERVILLE,  ONT.  —  General  con- 
tract has  been  awarded  by  Hiram  Walker's 
Sons  to  R.  Westcott  &  Comparv,  Sheppard 
Street,  Windsor,  for  the  construction  ot  a 
power   plant,    to   cost   about    $175,000. 

SH.-\WINIGAN  FALLS.  QUE,--.\rrange- 
menls  have  been  made  by  the  Shawinigan 
Water  &  Power  Company  for  the  issue  of 
$1,(111(1,(100  in  bonds,  procceils  to  be  used  for 
expansion  and  improvements,  including  the 
erection  of  a  second  transmission  line  from 
Shawinigan  Falls  to  Montreal  and  the  in- 
stallation of  a  new  50,000-hp.  unit  at  the 
local   plant. 


Miscellaneous 

S'.NTIAGO  ('IT1:a. — The  power  plant  of 
the  Santiago  lOlectric  Lignt.  Railway  & 
Power  Company,  it  is  reporte<l.  has  been 
destroyed  by  fire,  causing  a  loss  of  about 
U, 000, 000. 
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ALABAMA  Light  and  Traction  Associa- 
tion. S(i:ictary-lica.siirpr.  J.  P.  Ross.  Uir- 
mingham  Railway,  Light  &   Power  Co. 

American  Association  of  Enoineers. 
Secrotai-v.  C.  E.  Drayi-r,  63  East  Adam.s 
St  Chicago,  111.  .Vnnual  convention,  Buf- 
falo.  N.    v.,    May    10.    lOlil. 

American  Ei.kcthh'  I^ailway  Associa- 
tion. Scnetaiy.  !•).  1!,  lUiii-itt.  8  West 
40tli  St.,  New  YoiU  Citv.  .\nnual  conven- 
tion, Atlantic  City.  N.  J..  Oct.  11-15. 

AMERICAN  El.ECTROCHEMICAI,         SOCIETY. 

Secretaiv.  I'lof.  .).  \V.  Kichard.-i.  Lehigh 
irnivcrsity.  nnthlchem.  Pa.  .\nniial  meet- 
ing. Cleveland.  Ohio,  Sept.  30-Oct.   J. 

AMERICAN  INSTITITE  OF  CONSI'I,TIV0  EN- 
GINEERS. Inc.  Secretary,  K.  .V.  Molitor.  35 
Nas.saii  St..  New   York  I'ily. 

AMERICAN     iN.STITfTE     OI'    BLECTRICAI.    BN- 

OINKER.s.  .Secretary.  K.  I..  IliUrhin.'ion.  33 
West  39tli  St..  Nivv  York  City.  Board  of 
dire<-tors  meets  muntlily.  Sections  and 
brandies  in  tin-  [irini-i[>al  electrical  centers 
throuKliDUt  Ihi-  ciuinV'y.  .\iimm:iI  conven- 
tion. White  Sulphur  Springs.  \V  Va..  June 
23-July    2. 

.\MERicAN  Physical  Society.  Secretary. 
Dayton  C.  Miller.  Case  School  ot  Applied 
Science.    Clevelaml.    Ohio. 

AMERICAN  .Society  for  Testing  Mate- 
rials. .Secretary-treasurer.  C.  L.  Warwick. 
1315  Spruce  St..   Philadilphia.  Pa. 

American  Weldino  Society.  Secretary. 
H.  C.  Forbes.  29  W.  39tli  St..  New  York 
City. 

Arkansas  Ctii.itiks  .\ssociation.  Sec- 
retary, S.  E.  Dillon.  Hot  Springs,  Ark. 

Associated  Mani-factfrers  of  Blec- 
TRICAL  Supplies.  Geneial  secretary.  C.  K. 
Dustin,    30    East    42d    St..    New    York    City. 

Association  of  Kiiisun  Tlluminatino 
Companies.  Secretary.  I're.-ston  S.  Millar. 
Electrical  Testing  L.aboi-atories.  New  York 
City. 

Association  or  Iron  and  .Steel  Elec- 
trical Enoineers.  Secretary.  .lohn  F. 
Kelly.    Empire    Building.    Pittsbiu-gh.    l^a. 

.Association  tty  .Mi'nicipal  Electrical 
Utilities  of  Ontario.  Seeretar.v.  S.  R.  A. 
Clement,      190      I'niversity      Ave.".     Toronto. 

.Association  of  Railway  Electrical  En- 
gineers. Seci-etary-tre;isurer.  .Joseph  A. 
Andreucetti.  Chicago  &  Northwestern  Rail- 
way. Chicago.  111.  .Aiiruial  meeting.  Chi- 
cago.  HI..  Oct.    28-31 

British  Colfmbia  Association  of  Elec- 
trical Contractors  ani>  Dealers.  Secre- 
tary-treasurer. Capt.  W.  .J.  Conway.  406 
Yoi'kshire  Building,  Vanciiuver.  B.  t'.  ,.\n- 
nual    meeting.    Vaiuouver.    B.    C.   Oct     19. 

Canadian  Electrical  Association.  alBli- 
ated  with  N.  E.  L.  A.  Secretary-treasurer. 
Eugene  Vinet.  Shawinigan  Water  &  Power 
Co..   .Montreal.    Canada. 

Colorado  Electric  Light.  Power  and 
Railway  Associatio.s.  Secretary-treasurer. 
F.  O.  Safford.  Denver  Cas  &  Electric  Co.. 
Denver.  Col.  .Annual  convention.  Glen- 
wood    Springs.    Col..    .September. 

Conference  Clfb.  Secretary.  Sullivan 
W.  Jones.  19  West  44th  St..  New  York  City. 


Commercial  .Section.  N.  E.  L 
tary,  R.   H.   Tillman.   Baltimore, 


A.     Secre- 
Md. 


Directory  of 

Electrical 
Associations 

l^inted  in  the  First  Issue  of 
Each  .Month 


Eastern  New  York  Section,  N.  E.  L.  A. 
Secretary.  J.  L.  Hemphill.  General  Electric 
Co.,  Schenectady.   -V.    Y. 

Electric  Hoist  .Ma.n'ffactfrers'  .Asso- 
ciation. Secretary-Treasurer.  E.  Donald 
Tollis.  52  Broadway.  New  York  City. 

Electric  Fi;rnaci:  .Association.  Seere- 
retary.  Dr.  C.  G.  .Schluejerberg.  Westing- 
house  Electric  &  Manufacturing  Co..  East 
Pittsburgh,    Pa. 

Electrical  Manitfactfrers'  Clitb.  Sec- 
retary, F.  L.  Bishop.  Hartford  Faience  Co.. 
Hartford.  Conn. 

Electrical  Safety  Council.  Secretary, 
Dana  Pierce.  23  City  Hall  Place.  New 
York    City. 

Electrical  .Supply  Jobbers'  .Association. 
General  seeretar.v.  Franklin  Overbaugh.  411 
South   Clinton    .St..    Chicago.    111. 

Electrical  Supply  Jobbers  Associa- 
tio.n.  Atlantic  Division.  Secretary.  E. 
Donald  ToUes.  52  Broadway.  New  York 
City. 

Electrical  Sitppi.y  Jobbers'  Association. 
Pacific  Coast  Division.  Secretary.  Albert 
H.  Elliot.  502  Flatiron  Building.  San  Fran- 
cisco.  Cal. 

Electrical  Trade  AssociA'noN  or  Can- 
ada. Secretary.  William  R.  Stavely.  Royal 
Insurance    Building.    Montreal.   Canada. 


Electric  Power  Club.  Secretary.  C.  H. 
Roth,    1410    West    Adams    St..   Chicago,    111. 

Empire  .State  Gas  a.nd  Electrical  Asso- 
ciation. .Sei-retary.  Charles  H.  B.  Chapin. 
Grand  Central  Terminal  Building.  New 
York    City. 

Florida  Enoineerino  Society.  Secre- 
tary, J.   R.   Benton.  Gainesville,  Fla. 

Illinois  .State  Electric  .Association. 
Siiretar\  -treasurer,  R.  V.  Prather.  Spring- 
field,   111. 

Illuminating  Engineering  Society. 
Gi'neral  secretary.  Clarence  L.  Law.  Sec- 
tions in  New  York.  Philadelphia,  Pitts- 
burgh, Cleveland.  Chicago  and  Boston.  An- 
nual convention.  Cleveland.  .Sept.  27.  28.  29 
and    30. 

Indiana  Electric  Light  Association. 
Secretary.  Thomas  Donohue,  Lafayette,  Ind. 
.Vnnual  convention.  Sept.  15-17.  Frenih 
l.iik.    Ind. 

INDU.STRIAL     ELECTRIC      IIKATINO      .\3S0CIA- 

TioN.        Secret.irv.      Homer      Kunz.      Toledo 
Railways    &    Light    Co..   Toledo,    Ohio. 

Institute  of  Radio  E.noineers.  Secre- 
tary. .Mfred  N.  Goldsmith.  Collegi'  City  of 
New  York.  New   York. 

International  .Association  op  Mi-nici- 
PAI.  Electricians.  .Secretary.  C.  R.  George. 
Houston.   Tex. 

International  Electrotechnical  Com- 
mission I  international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary.  C.  le  Maistre.  28  Victoria 
Street,  Westminster.  London.  S  W  .  Eng- 
land. 

Iowa  Section.  N.  E.  T^.  .A.  Secretary- 
treasurer,    M.    G.    Linn.    Des    .Moines.    Iowa. 

Jovian  Order.  Jupiter  (president), 
Arthur   J.    Binz.   Houston.    Tex. 

Ka.nsas  Public  Service  Association. 
Secretary-treasurer.  AV  W.  .Austin,  Cotton- 
wood   Falls.    Kan. 

Michigan  Section.  N.  E.  L.  .A.  Secri- 
tarv.  Herbert  Silvester.  Ann  Arbor.  .Mich. 
.Animal  conv<'ntion.  Ottawa  Beach.  Mich.. 
.Aug.    21-26. 

Mississippi  Electric  Association,  afflli- 
atcd  with  the  .N.  E.  L.  -A.  Secretary.  K.  S. 
Myers.   A'icksburg,   Miss. 

Missouri  Association  of  Public  Utili- 
ties. Secretary-treasurer.  F.  D.  Beardsh'e. 
313   N.  12th  St.,  St.   Louis,  Mo. 

National  .Vssociatio.n  of  Ei.e<'trical 
Contractors  and  Dealers.  Secretary.  W. 
H.  .Morton,  lin  West  40th  St..  New  York 
c'ity.  N.  Y.  .state  associations  in  .Alabama. 
Arkansas.  Conni'cticut.  Georgia.  Kansas. 
Illinois.  In<li.ina.  Iowa.  Louisiana.  .Mary- 
land. .Massachusetts.  Michigan.  Minnesota. 
Missouri.  New  .Jersey.  New  York.  Ohio. 
Oregon.  Pennsylvania.  Tennessee  and  AVIs- 
consin.  .Annual  convention,  B.-'ltimore.  .Md., 
Oct.    4-8. 

National  Councii.  of  Lighting  Fixture 
Manufacturers.  Secretary.  C  W  Hoff- 
richter,    8410    Lake    Ave.,    Cleveland,    Ohio. 

Xational  .As.<!ociation  of  Electrical 
I.nspectors.  Secretar.\ -treasur**r,  William 
L.  Smith.  Northeastern  College,  Boston, 
Mass. 

National  Electric  T>ight  .Association. 
Executive  assistant  to  president.  M.  H. 
Aylesworth,  29  West  39th  St.,  New  York 
City. 

National  Electrical  C«edit  Associa- 
tion. Secretary,  p^rederic  P.  Vose.  1350 
Marquetti-  Building.  Chicago.  111. 

Kattonal  Fire  Protection  Association. 
Secretary  of  electrical  committei-.  Ralph 
Sweetlahd.    141    .Milk    St..    Boston.    Mass. 


Nebraska  Section,  N.  E.  L.  X.  Secre- 
tary-treasurer. P..  H.  Conlee,  Nebraska  Gas 
&    Electric   Co.,    Beatrice.   Neb. 

New  England  Electrical  Credit  .\8so- 
ciATioN.  .Secretary.  Alton  F.  Tupper.  13 
.state   St..    Boston,    .Mass. 

New  England  Geographic  Divisio.n. 
N.  E.  L.  A.  Secretary,  Miss  O.  A.  BursieJ. 
119  Tremonl  St..  Boston.  .Mass.  .Annual 
convention,  Kineo,  .Me,,  .Sept.  14-16. 

New  Mexico  Electrical  Association. 
S*-cr'et:ii-.\-treasurer.  Chjiries  E.  Twogood. 
Albuquerque,    N.    M. 

New  York  Electrical  Credit  Associa- 
tio.n.  .Secretary.  E.  Donald  Tollea,  32 
Broadway.  New  York  City. 

New  A'ork  Electrical  Society.  Seeri'- 
tary.  George  H.  Gu;-,  29  West  39th  St.. 
.New  York  City. 

North  Central  Electric  Associatio.n. 
N.  E.  L.  A.  Secretary,  .M.  Barnett,  St.  Paul. 
.Minn. 

XoRTHWEST  Geographic  Divisio.n,  N.  E. 
L.  A.  .Secretary.  L.  .\.  Lewis.  VA'ashington 
\Vater   Power  Co.,  Spokane,  Wash. 

Ohio  Electric  Light  .As.sociatio.n.  .Sec- 
retary, D.  L.  Gaskill,  Crrecnvllle,  Ohio. 
Annual  meeting.  Cedar  Point,  Ohio,  July 
13-16. 

Ohio  Society  of  Mechanical,  Elec- 
trical A.ND  Steam  Engineers.  Seei-et.ary. 
i'rof.  F.  E.  .Sanborn.  Ohio  State  University, 
Columbus. 

Oklahoma  Utilities  .Association.  Sec- 
retary. H.  .V.  Lane.  611  Stale  National 
Bank    Building,    Oklaiioma    City. 

Pacific  Coast  Geographic  Division, 
N.  E.  L.  .A.  Secretary.  A.  H.  Halloran. 
Kialto  Bldg..  San  Francisco,  Cal. 

PENNSYI.VA.NIA  EI.ECTRII-  .\S.SOCIATION, 

State  Secticm  .\.  E.  L.  \.  Seiretary.  H.  .M. 
Stine.  211  Locust  .St..  HarrLsburg,  I'a.  -An- 
nual convention.  Bedford  Springs,  Pa.,  Sept. 
8-11. 

Public  Service  .Association  of  Viroi.nia. 
Secretary.  W.  J.  Kihl.  A'irginia  Railway  * 
Power   Co..    Richmond.    \'a. 

Public  Utilities  .Association  of  West 
A'irginia.  Secretary.  W.  C.  Davisson.  West 
A'irginia  AValer  &  Ele<tric  Co.,  Charleston. 
W.   A'a. 

Radio  Club  of  .America.  Secretary.  T.  J. 
styles.  1112  S.  Curtis  Ave.,  Richmond  Hill. 
Queens  Borough,  N.   X. 

Rocky  Mountain  Association  of  .Mu- 
NU'H'Ai,  Electricians.  President,  Lawrence 
.Stone,    Denver.   Col. 

Society  for  Electrical  Development. 
Inc.  <Jener;il  nianager.  J.  M.  Wakeman, 
Guaranty  Building.  322  Fifth  .Ave..  New 
Vork    City. 

Society  for  the  Promotio.n  of  Engi- 
neering Education.  Secretary.  Dean  F. 
L.  Bishop.  University  of  Pittsburgh.  Pitts- 
burgh. Pa.  Annual  Meeting,  .Ann  Arbor, 
Mich.,   June   29-July    2. 

Southeastern  Division,  N.  E.  L.  A.  Sec- 
retary-treasurer, t^harles  A.  Collier.  Georgia 
Hallway  &  Power  Co..  .Atlanta.  Ga.  .\n- 
nual  convention  Sept.  17-19,  Asheville.  N.  C. 

Southern  California  Electrical  Con- 
tractors a.nd  Dealers'  .Association.  Sec- 
retary-treasurer. .J.  E.  Wilson.  425  Consoli- 
dated   Realty   Building,   Los   Angeles.  Cal. 

Southwestern  Electrical  and  Gas  As- 
sv)CIATIo\.  Secretary.  H.  S.  trooper.  403-4 
Slaughter   Building,    Dallas,   Tex. 

Southwestern  Society  op  Bngi.neers. 
Secretary.  C.  E.  B.irglebaugh.  721  First 
National   Bank    Building.    El    Paso.   Tex. 

Technical  Section.  N.  E.  L.  .A.  Secrc- 
tar\.  W.  C.  .\ndeison.  29  West  39th  St.. 
New  York  City. 

Toronto  Electrical  Contractors'  .Asso- 
ilATIoN.  Secretarv.  E.  F.  W.  Salisbury. 
615  Yonge  St..  Toronto,  Ont. 

Tri-State  Water  a.nd  Light  .associa- 
tion. Secretary -treasurer.  W.  F.  Steiglitz. 
Columbia,    S.    C. 

A'ERMON-T  Electrical  .Association.  Sec- 
retary-treasurer. .A.  n.  .Marsflen.  Rutland, 
A'ermont. 

We.stf.rn  .Association  of  Electrical  In- 
spectors. Secretary.  AA'.  S.  Boyd.  175  We.st 
Jackson    Blvd..    Chicago.     III. 

Western  Society  of  Engineers,  Elbc- 
TRiCAi.  Section.  Secretary.  E.  S.  Nether- 
cut,  1735  Monadnock  Block,  Chicago,  III. 

Wisconsin  Electrical  .Association.  Sec- 
retary.  J.    P.    Pulliam.    1408    First    National 
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1342,478.       Engine     Starter;     Frank     E. 
Watts,  Detroit,  Mich.     App.  filed  Dec.  14. 

1917.  Mounted    on    flywheel    case. 

1  34  2,511.  Terminal  SbAL  for  Storage 
Batteries  ;  McConnell  Shank,  Akron, 
Ohio.  App.  filed  Feb.  10.  1919.  Tight- 
ened by  wedge. 

1  342,546.  Multiple-Vnit  Safety  Switch- 
board :  Hubert  F.  Krantz.  Brooklyn,  N.  Y. 
App.  filed  Aug.  2,  1917.  Removable 
switch   units. 

1,342.547.  Multiple-Unit  Safett  Switch- 
board ;  Hubert  F.  Krantz,  Brooklyn.  N.  Y. 
.\pp.  filed  June  6.  1918.  Has  removable 
switch    units. 

1  342  548.  Switch  Mechanism  :  Hubert  F. 
'  Krantz,  Brooklyn,  N.  Y.  App.  filed  Aug. 
2,  1917.  Cannot  operate  when  guard  is 
set. 

1.342,553.  Internal-Combustion  Engine; 
Frederick  H.  Leinweber,  Chicago,  III. 
App.  filed  Nov.  6,  1916.  Several  spark 
plugs    in    one   cylinder. 

1342  579.  Trolley  Signal;  Joseph  Basil 
'  and  Frank  Giardi.  Detroit,  Mich.  App. 
filed  Feb.  17,  1919.  Signals  "Stop"  to 
trafBc    behind. 

1342  581       Telephone   Transmitter;    Wil- 

'  liam    Birrell  and   James  Birrell,   Chicago. 

111.     App.  filed  Aug.  18.   1917.      Means  for 

securing  parts  of  transmitter  diaphragm. 

1342.582.  Telephone  Tba.n's.mitter  ;  Wil- 
liam Birrell  and  James  Birrell,  Chicago, 
111.  App.  filed  June  27.  1916.  Two  re- 
latively fixed  electrodes  vibrated  in 
unison. 

1,342,583.  Mounting  for  Dynamo  Brushes; 
Henry  E.  Borger,  Newark.  N.  J.  App. 
filed    Nov.    3,   1917.      For    motorcycles. 

1.342,594.  Variable-Resistance  Device: 
John  Parkin,  Jr..  San  Rafael.  Cal.  App. 
filed  July  31,  1919.  For  rheostats  and 
potentiometers. 

1.342,607.  Ignition  Magneto;  John  R. 
Stark.  Racine.  Wis.  App.  filed  April  26. 
1919.      Good  spark  at  low  speed. 

1.34  2,611.  Storage-Battery  Separator  and 
Process  of  Producing  Same:  Theodore 
.\.  Willard.  Cleveland,  Ohio.  App.  filed 
Oct.  5.  1917.  Ribs  securely  attached  to 
separator  blanks  and  properly  positioned. 

1.342,636.  Electrometallurgical  Furnace; 
Francois  Louvrier,  Paimboeuf,  France. 
.\pp.  filed  April  5,  1919.  For  reduction 
of    zinc    ore. 

1.342.645.  Grounding  Device;  Charles  W. 
P.-n   Dell.  Chicago,  HI.     App.   filed  Jan.   9. 

1918.  (Jrounding  wire  and   cone  of  same 
material    welded    together. 

1,342.658.  Eij:ctric  Light  Socket;  Louis 
E.  Wood.  Farrell,  Pa.  .\pp.  filed  Dec.  27, 
1918.     Ejector  to  force  out  bulb. 

1,342,664.  Construction  of  Bodies  of 
Motor  and  Other  Vehicles  ;  Fernand 
M.  Charles.  Iver  Heath,  Eng.  App.  filed 
Feb.  26,  1919.  Making  curved  shapes  by 
electro-depositing. 

1.342,717.  Process  of  Metal  Welding: 
Evrah  C.  Lipps,  Detroit.  Mich.  App.  filed 
Nov.   9,  1917.     By  a  .scries  of  spot  welds. 

1.342.729.  synchronized  .\irplane-Gun- 
CoNTROL  System  ;  Fi-ank  Wenner,  Wash- 
ington. D.  C.  App.  filed  Aug.  26,  1919. 
Gun  fired  between  blades  of  rotating 
propeller. 

1,342.737.  Method  of  Recoveri.vg  By- 
products FROM  WA.STE  LIQUORS ;  Gcorge 
.M.  Bradford  and  James  E.  Broadhi-ad. 
Bay  City.  Mich.  App.  filed  Sept.  16.  1918. 
Recovering  potash  and  other  products  as 
a  by-product   of  sugar   factories. 

1.342.787.  Grip  Fitting  for  Electric  Cord; 
Ernest  C.  White.  New  York.  N.  Y.  .\pp. 
filed  Aug.  26.  1918.  Prevents  strain  on 
joints. 

1.342.788.  Direction-Indicating  Device; 
Thomas  B.  Wright,  Chicago.  III.  App. 
filed  May   14,  1917.     For  automobiles. 

1.342.792.  Telepho.ne  System  ;  Leonard  C 
Bygrave  and  Thomas  M.  Inman.  London, 
England.  App.  filed  July  25,  1917.  Oni- 
thousand  trunk-line  groups. 

1,342,797.  System  of  .Mari.ne  Proimi.sion  ; 
Angclo  ContI,  Washington.  I).  ('.  App. 
fileil  Dec.  9.  191.'..  Two  motors  for  differ- 
ent speeds  acting  alternately  as  genera- 
tors. 

1.342.804,  Metallurgical  Process;  Wil- 
liam E.  Grcenawalt,  Denver.  Col.  App. 
filed   Dec.    21.   1916.      For  copper   refining. 

1.342,809.  .Method  fi>r  Heating  of  Mate- 
rial OR  the  Performance  of  Chemical 
Procebbeh  in  Electrh'AL  Furnaces.  To- 
gether with  Apparatus  Intended 
Therefor;  Tor.sten  A.  F.  Holmgren, 
Stockholm.  Sweden.  App.  filed  July  24. 
1919.  Two  pairs  of  electrodes  or  groups 
<if    ele»  li  f>de.M. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


1,342,816.  Spark  Gap;  Oren  W.  Kinley. 
Des  Moines.  Iowa.  App.  filed  July  8. 
1919.  Between  spark  plug  and  service 
wires. 

1,342,819.  Connector  Plug;  Clair  D,  Lake, 
Endicott,  N.  Y.  App.  filed  Jan.  15.  1919. 
Switchboard    plug. 

1.342.823.  Telephone-Exchange  System; 
Alben  E.  Lundell  and  Edgar  H.  Clark, 
New  York,  N.  Y.  App.  filed  Nov.  2. 
1917.  Semi-automatic  type  for  tandem 
trunking. 

1.342,835.  Electrical  Detecting  Machine; 
Emery  L.  Welch,  Lima,  Ohio.  App.  filed 
Jan.  19,  1918.  Prevents  unauthorized 
interruption  of  telephone  conversation. 

1,342.837.  Ignition  Device;  Robert  N. 
Wood,  Dallas,  Tex.  App.  filed  April  7. 
1919.      Test  switch   on  spark   plug. 

1.342,842.  Resistance  Element:  Theodore 
W.  Case,  Scipo.  N.  Y.  App.  filed  March 
15,  1920.  Varies  with  intensity  of  light 
to   which    element    is    exposed. 

1.342,860.  Apparatus  for  Facilitating 
the  Landing  of  Aircraft  ;  William  Mor- 
timer and  Frederick  Potten,  Dover,  Eng. 
App.  filed  May  13,  1919.  Indicates  at 
distance    direction    of    wind. 

1,342.864.  Electric  Sadiron  ;  John  P. 
Nionow.  New  York,  N.  Y.  App.  filed 
Aug.   6,  1919.     Detachable  heater. 


1.343.o:i7.     Mercury-Vapor  Lamp 

1.342,885.  Method  of  Receiving  High- 
Freqiiengy  Oscillations;  Edwin  H. 
.\rmstrong,  Paris.  France.  -Vpp.  filed 
Feb.   8,  1919.     For  waves  of  short  length. 

1,342,899.  Metal  -  Plating       Machine; 

Charles  W.  Eddv,  East  Providence,  R.  I. 
App.  filed  .-Vpril  29,  1919.  Washing,  plat- 
ing and  drying  in  one  continuous  opera- 
tion. 

1.342,902.  Telephone  System  ;  Charles  L. 
Goodrum,  New  York,  N.  Y.  App.  filed 
Sept.    11,    1917.      For    selective    switching. 

1,34  2,905.  Switch  Attachment  for  Elec- 
tric Irons;  Charles  H.  Helling,  Oakland, 
Cal.  App.  filed  April  3,  1919.  Automatic 
and   manual   operation. 

1.342.910.  Process  of  Coloring  Iron  or 
Steel  .\ktici.ks  ;  Herbert  F,  Jermain. 
N.  H.  App.  filed  Jan.  7,  1920.  Coloring 
and   rust-proofing. 

1,342.915.  Electric  Feed  Mechanism  f<3r 
Planers  and  Current-Controlling  .Sys- 
tem Therefor;  .Sven  P.  Johnson.  Phila- 
delphia, Pa.  .\pp.  filed  March  16,  1916. 
Automatic   feed    and   cut   off, 

1.34  2.94  0.  Carriage-Return  Mechanism 
FOR  Typewriters:  Franklin  C.  Breuck- 
nian  and  George  T.  Arnold.  Mackinac 
Island,  Mich.  App.  filed  July  28,  1919. 
By  solenoid. 

1.342.911.  Combined  Incidence  and  Side- 
Slip  Indicator  for  AKroplanes  and  the 
Like;  Oscar  A.  Danielson,  New  York. 
N.  V.  App.  filed  Sept.  30,  1916.  Free 
from  effects  of   gravitation. 

1342,952.    Storage-Battery   Construction: 
'  William  Gardiner,  Chlc.igo.   111.   App.   filed 

June    9,    1919.      Improved   separator. 
1  34  2,953.      Active    Material   for   Pattery 

Plates  :    VVilll.im    Gardiner    and    William 

H.    Duggan,  Chicago.   111.      App.   filed   ,\ug. 

23,    1919.       N'o    buckling. 
1342,954.      Cover   for    Storage    Batteries; 

William  Gardiner.  Chicago.  111.    App.  filed 

Oct.      4,      1919.        Means     for     permitting 

escape-   of   gases. 


1.342,957.  Method  of  Resistance  Weld- 
ing ;  James  H.  Gravell,  Elkins  Park,  Pa. 
App.  filed  July  11.  1919.  Butt-welding 
tubes,  lugli-speed  steel  to  low-carbon 
steel,  and  welding  cast  metal  to  wrought 
metal  or  steel. 

1,342,995.  Electrical  Apparatus;  John  J. 
Frank.  Pittsfield,  Mass.  App.  filed  Sept. 
2,  1919.  Three-phase  transformers  and 
reactances. 

1.343,018.  Protective  Device;  Edmund  B. 
Wedmore.  Hendon,  England.  App.  filed 
Oct.  24,  1919.  Capacity  current  compen- 
sated foi-. 

1.343.020.  Engine-Starting  Apparatus; 
Lionel  M.  Woolson,  Detroit,  Micli.  App. 
filed  June  20,  1919.  Automatically  en- 
gages and  disengages. 

1.343.021.  Controller  for  Electric  Mo- 
tors ;  Paul  H.  Zimmer,  Schenectady, 
N.  Y.  App.  filed  Jan.  8.  1919.  For  com- 
pensator   starting. 

1.343.022.  Starting  Device  for  Electric 
Motors  ;  Paul  H.  Zimmer,  Schenectady. 
N.  Y.  App.  filed  Jan.  25,  1919.  By 
magnetic   contactors. 

1.343,026.  Rotary  Transformer;  The- 
ophilus  F.  Barton,  Schenectady.  N.  Y. 
App.  filed  May  27,  1919.  Rotary  con- 
verter with  commutating  poles. 

1.343.028.  Engine-Starting  Apparatus; 
Joseph  Bijur,  New  York.  N.  Y.  App. 
filed  May  5,  1913.  Automatically  dis- 
engaged  on   starting. 

1.343.029.  Engine-Starting  Apparatus; 
Joseph  Bijur.  New  York,  N.  Y.  App.  filed 
June  25,  1913.  Automatically  disengages 
after  starting. 

1.343.030.  Engine-Starting  Apparatus; 
Joseph  Bijur.  New  York,  N.  Y.  App.  filed 
June  25,  1913.  Automatically  disengaged 
when   engine   starts. 

1.343,037.  Mercury- Vapor  Lamp  ;  Marie  J. 
Cornu,  Paris,  France.  App.  filed  Jan. 
5.  1918.  Arc  of  small  length  but  high 
brilliancy. 

1,343.053.  Fuel  Vaporizer  fob  Combus- 
tion Engines  ;  Chester  G.  Hedges.  Chase. 
Kan.  App.  filed  April  9,  1918.  Applied 
to  manifold  of  engine. 

1,343,127.  Electrical  Toy  Gun  ;  Thomas 
Hallinan,  Paterson,  N.  J.  App.  filed 
March    3,    1919.      For    rapid    fire. 

1.343.134.  Electric  Water  Heater;  Wil- 
liam D.  Huff,  Lafayette,  La.  App.  filed 
July  3,  1919.  Delivers  cold,  warm  or  hot 
water. 

1,343,141.  Electric  Sign;  Paul  J.  Kenagy, 
Newton,  Kan.  App.  filed  July  9,  1917. 
For  medical  advertising  and  demonstrat- 
ing. 

1,343.165.  Submarine  Radio  System  ; 
Peter  E.  Stogoff.  New  York.  N.  Y.  App. 
filed  Feb.  20,  1918.  Under-water  radio 
communication. 

(Issued    June    15,    1920) 
1,343,194.     Electric  Arc-Welding  System; 
Albert  M,  Candy,  Wilkinsburg,  Pa.      ••Vpp. 
filed    Sept.    3.    1919.       Prevents    .shock    to 
operator. 

1,343,196,  Signaling  System  ;  Roy  D.  Con- 
way, Chatham,  N.  J.  App,  filed  Sept. 
21,  1918,  Signals  when  circuit  is  ener- 
gized. 

1.343.199.  Arc-Welding  System  ;  Otto  H. 
Eschholz,  Wilkinsburg,  Pa.  App.  filed 
Sept.  8,  1919.  Easy  starting  character- 
istics. 

1.343.200.  Arc-Welding  System;  Otto  H. 
Eschholz.  Wilkinsburg,  Pa.  App.  filed 
Sept.   8,   1919.     High  starting  voltage. 

1.343.201.  Arc-Welding  System  ;  Otto  H. 
Eschholz,  Wilkinsburg.  Pa.  App.  filed 
Sept.    8,   1919.      High   starting   voltage. 

1.313.202.  Electric  Arc-Welding  .System; 
otto  H.  E.sehholz,  Wilkin.'iburg.  Pa.  .\pp. 
filed  Sept.  8.  1919.     High  starting  voltage. 

1.343.203.  Electric  Arc-Weldino  System  : 
Otti)  H.  Eschholz.  Wilkinsburg,  Pa.  App. 
filed  Oct.  6,  1919.  High  voltage  when 
opt-'i'ating. 

1.343.204.  Electric  Arc-Welding  System; 
Otto  H.  Eschholz.  Wilkinsburg,  Pa.  .\pp. 
filed  Oct.  6,  1919.  High  voltage  for 
starling. 

1  343  205.»  Alternating-Ci'rrent  Welding 
System  ;  Otto  H.  Eschholz.  Wilkinsburg, 
P.i.  App.  filed  Oct.  6,  1919.  High  slart- 
ink   voltage. 

1  343  206.  Electric  Arc-Welding  System  : 
<Mto  H.  Eschholz.  Wilkinsburg.  Pa.  App. 
filed  Oct.  11.  1919.  High  starting  volt- 
age. 

1  343  207.  Electric  Arc-Weldino  System  ; 
'  Otto  H.  Eschholz.  Wilkinsburg,  Pa.  App. 
filed  Nov.  24.  1919.  High  voltage  for 
starting. 
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Profiting  from  Failure 

NOT  to  talk  about  failures  is  human  nature.  Still, 
what  better  way  is  there  of  finding  out  what  not  to 
do  and  how  to  avoid  the  pitfalls  that  engulfed  our  grand- 
fathers? Exchange  between  operating  men  of  experi- 
ences that  were  not  successful  as  well  as  of  those  that 
were  may  often  prevent  fresh  mistakes.  The  North- 
west is  setting  an  example  in  telling  what  not  to  do  in 
burning  hogged  fuel  and  powdered  coal.  Let  all  engi- 
neers follow  the  spirit  of  the  progressive  West  and  give 
others  the  benefit  of  what  they  have  learned. 

Spreading  the  "Self -Interest"  Idea 

THE  "self-interest  plan"  is  producing  results  on  the 
Pacific  Coast  in  popularizing  public  utility  securi- 
ties. Why  should  it  not  be  adopted  nationally?  When 
people  are  asked  to  invest  they  naturally  have  to  be 
shown  the  benefit.  If  the  immediate  return  on  their 
money  cannot  be  made  suffic-iently  attractive,  the  indi- 
rect returns  to  them  from  station  development  must  be 
made  clear.  This  is  not  difficult.  It  is  being  done,  but 
not  extensively  enough.  The  central-station  company 
can  itemize  a  dollar  spent  in  its  development  and  point 
out  to  manufacturers  where  they  will  receive  new  busi- 
ness that  may  not  be  created  if  they  will  not  help  finance 
the  project.  Going  further,  each  producer  of  a  raw 
product  required  in  the  equipment  used  may  be  shown 
where  he  will  make  more  sales.  Every  class  of  labor 
can  be  shown  where  it  will  find  a  market  for  its  serv- 
ices in  the  production  of  material  for  the  proposed 
development.  If  a  company  will  only  explain  where  the 
money  spent  for  construction  goes,  it  will  find  little 
difficulty  in  developing  "self-interest"  in  public  utility 
securities. 

The  Manufacturers'  Political  Program 

SMALL  direct  trace  of  the  nine-plank  platform  on 
industrial  issues  adopted  by  the  National  Associa- 
tion of  Manufacturers  and  advocated  by  it  before  the 
resolutions  committees  of  the  Republican  and  Democratic 
national  conventions  can  be  found  in  the  declaration  of 
principles  adopted  by  either  of  these  political  parties. 
In  this  respect,  however,  the  manufacturers'  proposed 
planks  did  not  fare  worse  then  those  submitted  by 
various  other  associations  of  citizens,  including  labor 
bodies.  The  platforms  of  both  parties,  it  is  needless 
to  say,  are  enthusiastic  for  progress,  reform  and 
retrenchment.  They  always  are.  When  it  comes  to 
specific  promise  on  industrial  problems  they  are  alike 
elusive  and  non-committal.  However,  neither  platform 
squints  in  the  direction  of  government  ownership  or 
operation  of  industry,  opposition  to  which  was  the 
manufacturers'  first  plank,  while  both  platforms  declare 
for  a  sweeping  revision  of  war  taxation,  for  intelligent 
handling  of  transportation  problems,  for  encouragement 


of  foreign  trade  and  for  an  enlarged  merchant  marine. 
With  such  crumbs  of  comfort,  so  far  as  the  proclaimed 
articles  of  Republican  and  Democratic  belief  in  1920  are 
concerned,  the  National  Association  must  content  itself 
as  best  it  can. 

Progress  Phenomenal 

DETROIT'S  spectacular  jump  from  the  ninth  to  the 
fourth  place  among  the  cities  of  the  United  States 
and  from  less  than  half  a  million  to  nearly  a  million 
inhabitants  stands  out  as  the  most  striking  fact  dis- 
closed by  the  1920  census  of  population.  Thirty  years 
ago  Chicago  made  an  equal  record,  but  never  since  has 
so  large  a  city  doubled  its  population  in  ten  years. 
Naturally  the  public  utilities  had  their  work  cut  out 
for  them  in  keeping  up  with  this  rapid  growth.  The 
problem  would  have  been  great  had  everything  save  the 
rate  of  increase  been  normal.  When  in  the  latter  part 
of  the  decade  the  war  made  every  condition  abnormal 
the  difficulties  became  tremendous.  Difficulties,  how- 
ever, do  not  terrify  the  American  central-station 
manager  but  put  him  on  his  mettle.  The  Detroit  Edison 
Company,  under  the  guidance  of  Alex  Dow,  rose  to  the 
occasion,  obstacles  were  overcome,  and  the  system 
expanded  with  the  city.  In  1009  the  total  gross  earn- 
ings of  the  company  were  $2,199,143;  in  1919  they  were 
$16,498,391.  The  output  ro.se  in  the  same  decade  from 
86,882,900  kw.-hr.  to  872,500,000  kw.-hr.  a  year.  The 
investment  now  totals  $62,520,624,  including  the  two 
great  plants,  Delray  and  Connors  Creek.  Besides 
Detroit  itself,  the  company  serves  six  near-by  cities 
and  more  than  forty  villages,  some  of  which — notably 
Highland  Park  and  Hanitramck — have  grown  at  a  rate 
far  greater  even  than  that  of  the  Michigan  metropolis 
itself.  The  company's  achievement  is  an  encouraging 
exhibition  of  successful  enterprise  on  a  vast  scale. 

Interconnection  in  France 

IN  ANOTHER  column  this  week  there  is  printed  an 
account,  based  on  an  article  in  Le  Genie  Civil,  of  the 
French  government's  proposals  for  the  rehabilitation  of 
the  electrical  systems  in  the  devastated  sections  of  the 
republic.  The  government's  intention  is  to  afford  liberal 
state  aid  in  the  building  of  power  houses  and  trans- 
mission lines  to  take  the  place  of  those  destroyed  by  the 
invaders,  and  eventually  to  supply  electrical  energy  not 
only  to  the  ruined  districts  but  to  contiguous  districts 
in  Lorraine  and  in  the  region  of  Paris.  The  total 
length  of  network  is  to  be  almost  a  thousand  miles  and 
the  cost  is  put  at  135,000,000  francs.  Perhaps  the  most 
interesting  feature  of  the  plan  is  that  by  which  the 
territory  covered  will  be  ser\'ed,  not  by  a  series  of  dis- 
connected systems,  but  by  a  uniform  and  interconnected 
network  with  all  the  advantages  of  economy  and  effi- 
ciencv  thereby  attained.     The  greatest  of  evils  some- 
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times  bring  with  them  a  small  amount  of  compensation. 
Against  the  ruthless  destruction  by  the  Germans  may 
be  set  as  a  slight  alleviation  the  fact  that  it  has  ren- 
dered easy  in  the  northeast  of  France  what  vested 
interests  will  make  very  difficult  in  other  parts  of  the 
nation  when  the  Government  is  ready  to  go  forward 
with  a  still  more  extensive  plan  that  it  has  prepared. 


Pitfalls  Engineering  Societies 
Should  Avoid 

AMONG  many  prominent  engineers  there  was  an 
.  attitude  of  indifference  to  and  lack  of  confidence  in 
the  work  of  the  organizing  conference  of  engineering 
societies  before  it  so  successfully  ushered  into  being  the 
Federated  American  Engineering  Societies  at  Washing- 
ton, D.  C,  as  reported  in  the  ELECTRICAL  WORLD  June 
12.  In  one  case  no  representative  was  present  be- 
cause the  organization  involved  felt  that  the  program 
was  so  full  that  proper  discussion  could  not  be  had  and 
that  therefore  the  expense  of  representation  was  not 
justified  and  men  of  the  right  caliber  should  not  be 
asked  to  give  up  their  time.  This  is  not,  we  think,  the 
kind  of  thinking  that  should  be  displayed  by  members 
of  influential  engineering  organizations.  There  is  an 
apparent  development  of  two  types  of  ideas  that  will 
need  careful  attention  as  the  work  of  the  new  federation 
is  planned.  The  first  is  the  type  that  can  direct  results 
only  through  the  individual  societies;  the  other  is  of 
the  far-seeing  character  that  is  willing  to  search  out 
the  defects  that  have  hindered  the  engineer's  progress, 
and  carefully  and  thoroughly  correct  them  in  the  most 
effective  way.  To  this  type  the  new  federation  is  that 
most  effective  way.  Men  who  think  on  these  lines  foresee 
the  necessity  of  a  long  and  patient  schooling,  including 
thorough  and  honest  self-analysis,  that  has  no  appeal  to 
the  radical  type.  A  clash  between  these  two  schools  is 
inevitable,  and  unless  the  vast  body  of  soberly  thinking 
engineers  take  an  active  part  and  control  the  discussion 
there  will  be  a  battle  royal  between  the  extremists  of 
both  factions. 

If  the  individual  engineer  is  to  be  educated  to  a 
broader  point  of  view,  the  problem  is  much  more  than 
a  question  of  co-operation  between  the  various  engineer- 
ing bodies.  It  becomes  a  question  of  co-ordination  of 
all  engineering  activities,  which  is  a  propostion  reaching 
very  much  farther.  Co-operation  means  essentially  the 
working  together  of  equals,  with  neither  surrendering 
the  right  to  independent  action  should  self-interest 
demand  it.  Co-ordination  means  the  surrendering  of 
certain  individual  prerogatives  and  the  submission  to 
the  authority  of  a  superior  for  the  common  good.  This, 
more  often  than  not,  means  the  subordination  of  self- 
interest.  The  whole  question  involved  in  the  movement 
of  engineers  to  attain  a  higher  standing  for  their  pro- 
fession is  a  movement  for  the  common  good.  If  it  is  to 
be  successful,  controversies  that  will  attract  the  atten- 
tion of  the  fight-loving  onlooker  must  be  avoided.  This 
does  not  mean  suppressing  discussion,  for  complete  and 
thorough  discussion  is  an  essential  to  the  development' 
of  the  problem ;  but  it  does  mean  the  existence  of  some- 
body that  will  be  recognized  as  having  authority  to  hold 
the  discussion  within  proper  bounds,  co-ordinate  the 
work  that  may  be  undertaken,  and  insure  the  elimina- 
tion of  any  moves  directed  primarily  toward  the  self- 
interesl  of  this  or  that  group.  That  body  is  the  Fed- 
erated American  Engineering  Societies,  an  organization 


that  already  represents  the  co-operative  and  co-ordinat- 
ing thinking  of  more  than  three  score  individual  so- 
cieties and  clubs.  It  may  be  that  as  time  goes  on  and 
this  body  extends  its  activities  the  hitherto  jealously 
guarded  prerogatives  of  the  organization  that  are  or 
may  be  involved  will  be  called  into  question  and  condi- 
tions will  be  found  such  that  some  of  these  will  be 
trampled  under  foot.  In  meeting  these  conditions  the 
ability  that  the  engineer  has  acquired  in  studying 
physical  facts  and  accepting  the  conclusions  they  force 
will  be  subjected  to  a  severe  test.  If  the  situation  is 
faced  with  the  same  honesty  of  thought  and  breadth  of 
vision  with  which  engineering  problems  in  general  have 
been  faced,  the  answer  will  never  be  in  doubt.  On  the 
other  hand,  if  self-interest  and  petty  prejudice  rule,  the 
movement  will  gather  the  momentum  it  deserves  slowly 
and  the  great  good  that  can  be  accomplished  will  be 
unnecessarily  delayed.  Indifference  and  lack  of  con- 
fidence in  the  new  organization  form  a  type  of  resist- 
ance that  sooner  or  later  the  large  current  of  opinion 
will  overcome.  It  will  be  well  for  every  engineer  to 
bear  in  mind  the  trite  saying,  "The  mule  makes  no 
progress  while  he  is  kicking,"  and  urge  the  spcieties 
with  which  he  is  affiliated  to  join  the  ranks  of  the  new 
federation  and  actively  take  up  its  work. 


Tariff  on  Scientific 
Instruments 

THERE  has  recently  appeared  in  one  of  our  English 
contemporaries  a  most  interesting  discussion  to 
which  America  should  give  serious  consideration. 
England,  next  door  to  the  Continent  and  quick  to  re- 
sume commercial  relations,  was  early  to  feel  the  pres- 
sure of  Continental  competition,  made  all  the  more  active 
by  the  difference  in  exchange,  especially  in  the  vanishing 
value  of  the  mark.  As  protection  against  this  extra- 
ordinary condition  an  anti-dumping  bill  is  under  serious 
consideration  whereby  apparatus  of  foreign  make  is 
to  be  excluded  entirely  except  as  imported  under  license 
on  showing  that  similar  articles  of  equally  good  quality 
and  of  British  manufacture  cannot  be  regularly  obtained. 
This  is  akin  to  the  suggestion  made  here  that,  granted 
a  stiff  tariff,  this  tariff  should  be  lifted  in  cases  where 
the  American  manufacturer  does  not  regularly  produce 
articles  of  quality  equal  to  the  foreign. 

In  the  correspondence  alluded  to  the  attitude  of  im- 
portant British  manufacturers  toward  a  tariff  as  against 
the  proposed  prohibition  is  extremely  interesting.  One, 
of  worldwide  reputation,  puts  the  case  thus:  "We  have 
very  little  sympathy  with  those  who  would  bolster  up 
our  industry  by  levying  heavy  duties  on  imports,  and 
we  think  that  the  result  of  such  a  policy  would  be  to 
increase  the  cost  of  home-made  goods  without  improv- 
ing their  quality;  but  there  is  a  good  deal  to  be  said  for 
preventing  goods  made  abroad  being  dumped  in  this 
country  at  prices  lower  than  those  prevailing  in  the 
country  of  their  origin."  Another  manufacturer,  equally 
well  known,  says  frankly  that  individual  pieces  of  ap- 
paratus equal  to  any  produced  on  the  Continent  have 
certainly  been  produced  in  England,  but  that  only  a  very 
small  proportion  of  the  supply  ever  reached  that  stand- 
ard, and  goes  on  to  enforce  this  wholesome  statement  of 
fact  by  intimating  that  the  purchasing  public  would 
have  no  reason  for  buying  foreign-made  instruments 
if  the  English  standard  of  inspection  were  higher. 
What  is  true  of  England  is  also  true  here. 
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Co-operation  in  Power 
Supply 

A  PETITION  made  soine  time  ago  by  a  street-railway 
company  in  Massachusetts  for  authority  to  sell 
energy  in  bulk  in  the  general  commercial  field  was 
vigorously  opposed  by  central-station  interests  on  the 
ground  that  the  policy  of  the  state  has  long  been  one 
of  declared  demarcation  between  these  different  classes 
of  utilities,  allowing  the  business  of  electrical  supi)ly  to 
be  and  continue  a  regu'ated  monopoly  within  a  stated 
territory  upon  the  condition  of  adequate  and  satisfac- 
tory service.  In  cases  of  this  kind  an  entente  cordiale 
between  the  central-station  interests  and  the  railway 
company,  in  order  that  the  ideal  capacity  may  be  as 
far  as  practicable  utilized  and  the  industrial  power 
needs  of  the  district  be  met  in  a  wholesale  way,  is 
worth  working  for.  A  railway  company  may  have  the 
right  to  organize  an  independent  power  company  and 
so  to  pi-oieed  in  competition  with  e.xisting  agencies  if 
it  so  desires:  but  its  chances  of  success  would  seem  to 
be  far  greater  if  a  satisfactory  operating  agreement 
could  be  entered  into  whereby  the  energy  generated  in 
its  steam  plants  could  be  distributed  by  the  existing 
electric  service  utilities.  Where  the  latter  are  meeting 
their  requirements  well  the  local  authorities,  and  prob- 
ably the  state  commissions,  would  be  slow  to  indorse  the 
entrance  of  a  competitor.  A  better  way  lies  along  the 
line  of  co-operative  production  and  distribution,  with 
interconnection  and  maximum  use  of  existing  facilities 
as  the  basis  of  enlarged  and  improved  service. 


ASSTiS 
l\  cuit- 


Increasing  Rupturing  Capacity 
of  Circuit  Breakers 

S  STATIONS  have  grown  bigger  and  bigger  the  cir- 
-breaker  difticulty  has  increased  almost  in  geo- 
metric ratio,  and  the  time  is  apparently  drawing  near 
when,  unless  improvements  are  made,  the  apparatus  to 
protect  the  generator  will  cost  more  than  the  generator 
itself.  In  view  of  this  serious  situation  experiments  to 
determine  the  rupturing  capacity  of  circuit  breakers  on 
short  circuit  are  evidently  worth  the  while,  and  if  they 
can  show  means  for  increasing  the  emergency  capacity 
a  considerable  saving  can  be  effected. 

Some  very  interesting  tests  have  been  conducted  in 
Chicago  to  obtain  higher  switch  rating,  and  the  results 
are  briefly  related  in  this  issue  by  C.  J.  Hejda.  A  300- 
amp.  nominal  breaker  was  connected  to  three-conductor 
cable  short-circuited  between  two  phases  and  fed  by  a 
r2,000-volt,  20,000-kva.  generator  which  was  started  at 
reduced  voltage  and  pushed  upward  step  by  step  until 
the  breaker  began  to  give  trouble.  With  the  breaker 
regularly  equipped  this  point  was  reached  on  short 
circuit  at  about  10,000  volts.  The  ordinary  transil  oil 
was  then  removed  from  the  breaker  and  another  liquid 
substituted  consisting  of  a  chlorine  derivative  much  less 
volatile  than  carbon  tetra-chloride.  The  repetition  of 
the  tests  under  this  condition  showed  material  improve- 
ment because  the  breaker  could  handle  fairly  a  short 
circuit  at  the  normal  pressure  of  12,000  volts. 

As  another  modification  hollow  contact  rods  were 
used,  having  a  pressure  venting  device  at  the  upper  end 
closed  normally  by  a  weighted  valve  capable  of  opening 
freely  under  pressure  in  the  well.  With  the  tubular 
rods  the  gas  pressure  created  in  the  well  by  the  arc 
forces  the  liquid  across  the  arc  into  the  tube  and  the 
gases  can  escape  through  the  vent.     In  addition  to  this 


device  the  new  filling  licjuid  (chlorine  derivative)  again 
produced  material  improvement  in  the  operation  of  the 
break.  Finally,  extra  pressure  vents  set  to  release  at 
about  150  lb.  were  provided  in  each  well,  and  when  the 
breaker  was  operated  this  pressure  seemed  to  be  about 
the  limit  of  that  reached  in  the  well,  .showing  the  effec- 
tiveness of  the  venting  in  the  hollow  electrodes.  In 
general  it  was  found  that  the  increase  of  working  capac- 
ity by  change  of  liquid  and  the  use  of  hollow  vented 
electrodes  approximated  50  per  cent  increase  in  kva. 
rupture,  a  gain  of  no  small  con.sequence  in  installing  a 
station  of  large  capacity. 


Taking  Full  Advantage 
of  Relays 

TN  THE  last  few  years  marked  results  have  been 
1  obtained  by  the  application  of  relays.  In  the  ear'v 
days  of  central-station  development  relays  were  utilized 
mainly  to  protect  generating  apparatus  or  transformers 
from  excess  current  by  operating  oil  switches.  While 
such  a  function  is  .still  a  part  of  the  duties  of  relays,  it 
IS  only  a  small  part.  Later  the  idea  was  conceived  that 
relays  should  not  only  protect  apparatus  but  should  also 
protect  service  by  disconnecting  automaticaliv  any  por- 
tion of  a  line  when  trouble  occurred.  The  principle  was 
first  applied  to  parallel  lines  and  to  very  simple  net- 
works. Now  experience  has  proved  that,  with  judicious 
u.se  of  relay  timing  and  various  relay  actions,  protection 
of  service  can  be  given  to  an  elaborate  network.  The 
possibilities  of  such  dependence  on  re'ays  appear  to  be 
ruite  unlimited  in  .scope. 

The  proper  use  of  relays  results  necessarily  in  inter- 
connection. During  the  war  the  value  of  interconnection 
between  companies  to  efi"ect  a  transfer  of  power  to  the 
places  where  there  was  shortage  was  vividly  realized. 
In  this  manner  of  operation  also  it  was  found  that 
economies  were  obtained  by  taking  advantage  of  the 
diversity  factor  between  the  loads  of  the  "connected 
plants.  Exactly  the  same  advantages  are  present  inside 
of  any  one  sy.stem.  It  should  also  be  remembered  that 
operating  many  lines  in  a  network  reduces  the  losses  of 
the  system  as  a  whole  and  that  the  actual  saving  in 
energy  losses  may  be  of  great  magnitude.  It  is  fair  to 
assume  in  nearly  all  instances  that  any  expense  incurred 
in  providing  relay  installation  will  be  repaid  manyfold 
through  the  saving  in  energy  losses. 

Many  operators  have  objected  to  operating  any  con- 
siderable portion  of  their  system  as  a  connected  net- 
work for  fear  of  .service  shutdowns  due  to  the  failure  of 
^ome  relay  to  operate;  and  they  have  seemingly  been 
justified  by  some  very  .serious  accidents  that  have  oc- 
curred where  interconnection  has  been  practiced  to  a 
large  extent.  It  would  be  hard  to  prove  that  the  shut- 
downs thus  caused  were  more  costly  to  the  companies 
than  the  continuous  cost  of  operating  many  discon- 
nected lines.  Nevertheless,  it  is  evident  that  such  shut- 
downs should  nctt  occur,  and  therefore  success  in  inter- 
connection will  depend  'argely  upon  the  care  taken  in 
the  installation  and  setting  of  relays  and  an  ever-vigi- 
lant inspection  system. 

-Means  must  be  found  to  insure  relay  operation  rather 
than  to  condemn  the  practice  of  interconnection  on  such 
weak  ground  as  that  just  mentioned.  Better  service,  a 
saving  in  line  investment  and  a  large  saving  in  energy 
losses  can  all  be  credited  to  proper  use  of  relays.  Not 
only  the  necessity  of  meeting  increased  costs  but  the 
duty  of  practicing  conservation  makes  this  incumbent. 


Francis  Bacon  Crocker 

Pioneer  in  electrical  maiiufuctiiri)ig,  educator  and 
father  of  American  electrical  standards 


As  KAR  bjick  as  1886.  when  the  flectrif  motor 
was  Just  beginning  to  be  used  oommercially. 
F.  B.  Cro<-ker  was  thinking  of  standardization. 
In  tliat  year  the  C.  &  <".  lOlfctric  Motor  Company, 
in  whicli  he  w.as  a  partner  witli  Charles  G.  Curtis, 
produced  tinder  standard  specifications  100  2-hp. 
motors.  prolial)ly  the  first  stanrlardized  output  of  tlie 
kind.  Professor  Crocker,  then  le-ad  of  the  di'partment 
of  electrical  engineering  of  Columbia  I'niversity. 
became  ten  or  eleven  .vears  later  chairman  of  tlie 
first  standardization  committee  of  the  A.  I.  K.  E. 
This  committee  drew  up  the  original  standardiza- 
tion rules  of  the  Institute.  Later  Profes.sor 
Crocker  was  chairman  of  the  committee  which  re- 
vised these  rulis.  He  was  also  chairman  of  the 
conference  of  insurance  and  engineering  represent- 
atives that  formulated  the  Niitlonal  Electrical 
Coile.  Had  he  done  nothing  else,  the  excellence  of 
this  pioneer  work  in  standardization  the  ground- 
work of  which  has  remained  virtually  unchanged 
for  almost  a  quarter  of  a  century,  during  which 
time  the  Industry  has  undergone  a  most  remark- 
able period  ot  enhancement  and  advancement, 
would  be  sufflclent  to  make  his  name  Immortal  In 
electrical  history.  Hesldes  this,  however.  Profes- 
.sor Crocker  is  considered  one  of  the  best  posted 
men  on  electrical  patents.  While  he  has  not  taken 
out   many   patents   in   his   own   name,   he   has   been 


able  to  aid  greatly  in  the  development  of  many 
vmciimpleted  devices  which  have  been  bi'ought  to 
him.  He  has  contributed  much  to  technical  litera- 
ture, his  best  known  work  being  probably  a  two- 
vcdume  treatise  on  "Eli'ctric  Lighting."  More- 
over, it  was  he  who  pi'oposed  the  name  of  "henry" 
for   the  unit  of   inductance. 

Professor  Crocker  has  given  unusual  service  to 
the  profession  of  electrical  engineering.  In  addi- 
tion to  his  other  activities,  he  has  served  the 
A.  I.  E.  E.  as  president  and  as  manager  as  well 
as  having  been  vice-president  for  two  terms. 
.•\t  the  World's  Columbian  Exposition,  in  1893,  he 
was  made  permanent  secretary  of  the  International 
Congress.  He  was  active  in  the  first  standardization 
c'liigress  held  in  London  in  19<'B  and  is  now  American 
vice-president  of  the  International  Electrotcchnical 
Commission,  which  will  hold  its  plenary  meeting 
this  fall  In  the  Cnited  States.  He  is  one  of  the 
pioneers  in  the  electrical  manufacturing  industry. 
Besides  establishing  in  1886  with  C.  G.  Curtis  the 
C  &  C  Electric  Motoi-  Company,  already  referred 
to,  two  years  later  with  Ur.  S.  S.  Wheeler  he 
formed  the  Crocker-Wheeler  Electric  Company.  He 
is   also   past-president   of   the   Electric    Power    Club. 

Professor  Crocker  <(lebrated  his  fifty-ninth 
birthday  on  Svmday  last  nt  his  summer  home  on 
Cape   Cot}. 


Technical     Sessions 

of  A.I.E.E.  Convention  at  White  Sulphur  Springs 


Abstracts  of  the  Papers  and  Discussions  to  Ifliich   Three  Days  IF  ere  Devoted — 

Problems   of  Reactor  Layout.   Teni pcratiires   in    Electrical    Machinery, 

Selection  of  Excitation  Systems  and  Progress  in  Electric  Ueldms 

Draw  Animated  Discussion  from  the  Members — Papers 

Covered  Eive  Engineering  Subjects 


E 'ENGINEERING  problems  having  a  direct  appli- 
I  cation  to  modern  electric  power  and  industrial 
\j  systems  were  discussed  with  enthusiasm  in  the 
"  technical  sessions  of  the  convention  of  the 
American  Institute  of  Electrical  Engineers  at  White 
Sulphur  Springs,  W.  Va.,  last  week.  Six  general  sessions 
dealt  with  electrical  machinery,  protective  devices, 
electric  welding,  power  factor  in  polyphase,  unbalanced 
systems,  excitation  methods  and  miscellaneous  subjects. 
Of  particular  interest  were  the  papers  dealing  with 
the  use  of  power-limiting  reactors  in  central  stations. 
The  contributions  of  R.  F.  Schuchardt  and  Dr.  C.  P. 
Steinmetz,  dealing  with  stability  of  operation  of  large 
central  stations,  were  given  rather  fully  in  the  July  3 
issue  of  the  Electrical  World.  The  subject  attracted 
particular  attention  because  of  the  present  rapid  growth 
of  interconnected  systems  and  its  bearing  on  the  super- 
power-plant problem. 

A  report  by  Philip  Torchio  of  failures  of  large  turbo- 
generators, dealing  with  their  causes  and  remedies, 
added  a  very  practical  aspect  to  the  problems  of  temper- 
ature detection  and  control  in  electrical  machinery.  At 
the  excitation  session  chief  interest  was  centered  in 
recent  tendencies  toward  the  use  of  direct-connected 
exciters  for  hydro-electric  plants  and  the  operation  of 
exciters  separately  rather  than  on  a  common  bus.  A 
comparison  of  excitation  systems  by  J.  T.  Barron  and 
A.  E.  Bauhan,  giving  advantages  and  limitations  of 
each,  will  be  reported  in  more  complete  form  in  an  early 
issue  of  the  Electrical  World. 

High-Tension  Insulator  Porcelain 

Mechanical  strength  is  obviously  one  of  the  prime 
factors  to  be  considered  in  insulator  material,  said 
W.  D.  A.  Peaslee,  adding  that  under  the  stimulus 
of  the  demand  of  transmission  engineers  certain 
types  of  porcelain  bodies  are  now  available  whose 
strength  runs  from  65,000  lb.  per  square  inch  (4, .550  kg. 
per  sq.cm.)  in  compression  to  12,500  lb.  per  square  inch 
(875  kg.  per  sq.cm.)  in  tension.  This  is  not  the  ulti- 
mate limit  according  to  present  indications. 

Many  insulator  failures  are  traceable  directly  to 
inability  of  certain  porcelain  bodies  to  resist  sudden 
changes  in  temperature,  Mr.  Peaslee  continued.  Any 
porcelain  when  completely  equipped  with  hardware 
should  be  able  to  withstand  an  indefinite  number  of 
alternate  immersions  in  boiling  and  freezing  water.  The 
statement  that  non-porous  porcelain  cannot  be  produced 
was  denied. 

One  of  the  most  baffling  characteristics  of  insulators 
is  the  deterioration  of  seemingly  perfect  units  after  a 
time  and  the  acquiring  by   non-porous  porcelain  of  a 


certain   porosity.     Some   recent   investigations   indicate 
that  this  may  be  intimately  connected  with  the  Piezo 
electric  qualities  of  quartz  crystals. 
The  Corona  Voltmeter  as  a  Secondary  Standard 

A  series  of  experiments  were  described  by  J.  B. 
Whitehead  and  T.  Isshiki  in  which  the  values  of  corona- 
forming  crest  voltages  were  determined  by  precision 
measurements  made  in  the  high-voltage  circuit.  These 
showed  that  the  law  followed  is  so  definite  and  the  indi- 
cations of  the  instrument  so  constant  that  it  constitutes 
not  only  an  accurate  measuring  instrument  but  also, 
through  the  results  of  the  present  investigation,  a 
natural  secondary  standard  of  high  voltage  possessing 
many  advantages  over  others  in  present  use. 

In  a  study  of  large  corona  rods,  especially  at  higher 
pressures,  it  was  found  that  plotted  data  departed  from 
the  straight-line  law  which  had  been  established  for 
smaller  rods  at  lower  pressures.  The  fact  suggested 
either  a  departure  from  the  simple  corona  law  or  the 
presence  of  some  error  in  the  method  of  observation. 

C.  L.  Fortescue  commended  the  work  of  developing 
the  corona  voltmeter  for  use  as  a  secondai->'  standard, 
but  pointed  out  that  a  galvanometer  is  required  in  the 
measurements — a  device  too  delicate  for  ordinary  work. 
The  sphere  gap,  he  said,  is  accurate  enough  for  most 
purposes  and  the  kenetron  method  is  suitable  if  there 
is  no  zero  point  in  the  half  wave  of  voltage. 

Dr.  A.  E.  Kennelly  called  attention  to  the  fact  that 
corona  may  be  detected  by  the  eye,  ear  or  no.se,  but 
that  in  the  present  instance  electrical  instruments  may 
be  used  to  detect  ionization  instead  of  the  physical 
senses. 

The  use  of  the  corona  voltmeter  for  the  measure- 
ment of  impulse  voltages  such  as  lightning  discharges 
is  limited,  according  to  J.  Slepian.  It  was,  however, 
maintained  by  F.  W.  Peek,  Jr.,  that  transient  discharges 
having  a  duration  of  the  order  of  one-millionth  of  a 
second  can  be  detected  by  visual  corona.  Mr.  Peek  felt 
that  the  crest-voltmeter  was  accurate  enough  for  prac- 
tical purposes.  L.  W.  Chubb  said  that  the  corona  volt- 
meter should  prove  to  be  a  good  standard.  Work  is 
in  progress  to  replace  the  galvanometer  by  an  ordinary 
indicating  instrument,  Dr.  Whitehead  informed  the 
delegates.  In  the  hands  of  unskilled  observers  he 
recommended  the  telephone  method  of  corona  detection. 

Speed  and  Power-Factor  Control  of 

Induction  Motors 

The     use     of     neutralized     polyphase     commutator 

machines    to   control    the   speed    and    power    factor   of 

wound-rotor  induction  motors  was  explained  by  John  I. 

Hull  with  the  aid  of  circle  diagrams.    It  was  first  shown 
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how  speed  and  primary  power  factor  depend  upon 
induced  voltage  in  the  secondary  and  then  how  voltages 
may  be  introduced  into  the  secondary  from  suitable 
sources  to  get  whatever  speed  characteristics  may  be 
desired.  Power  factor  is  controlled  by  the  same  means. 
Mr.  Hull  considered  single-range  speed  (below 
xynchronism)  and  power-factor  control  by  means  of  a 
constant-speed  series  commutator  motor,  a  constant- 
speed  shunt  commutator  motor  and  a  constant-speed 
compound  excited  commutator  motor.  He  also  showed 
how  the  double  range  (all  speeds  above  or  below  syn- 
chronism) could  be  obtained  by  means  of  a  constant- 
speed  shunt  commutator  motor. 


The  quantitative  relation  between  reactive  power  and 
the  magnetic  field  was  given  by  Joseph  Slepian,  and  its 
utility  was  illustrated  by  several  examples.  The  total 
reactive  power  is  directly  related  to  the  volume  of  iron 
in  electrical  machines,  whereas  in  a  condenser  circuit  it 
is  related  to  the  volume  of  dielectric  in  the  condenser. 

Concerning  the  definitions  of  power  factor,  Mr. 
Slepian  favored:  Power  factor  is  the  cosine  of  the 
angle  of  lag  between  the  direct-rotational  component  of 
voltage  and  the  direct-rotational  component  of  current. 
With  this  definition,  a  balanced  rotating  machine  will 
show  the  same  power  factor  irrespective  of  the  voltage 
unbalance. 


Electrical  Machinery  Session 


Problems  of  temperature  and  ventilation  of  large  turbo-generators  were  con- 
sidered and  the  contributing  causes  of  failures  in  the  cases  of  fifty-five  large 
generators  were  classified.  Some  excellent  experimental  xvork  %vas  reported 
which  throivs  light  upon  the  best  methods  of  installing  detectors  for  the  determi- 
nation of  maximum  temperatures  in  armature  coils.  It  was  shown  that  it  was 
impracticable  to  get  actual  maximum  temperatures,  but  relative  temperature 
rise   may   be   estimated   when   the   most  serious   sources   of  error  are  avoided. 

PHILIP  TORCHIO  classified  fifty-five  generator  fail-  If   operating  companies   are    finding   that    generator 

ures    of   which   he   has    a   record    or   report.      The  failures  are  caused  by  excessive  temperatures,  said  W. 

machines    were    installed    in    different    parts    of    this  J.  Foster,  they  can  reduce  the  heating  considerably  by 

country  and  their  capacities  ranged  from  5,000  kw.  to  improving  the  power  factor— an   increase   from   80  to 

30,000^  kw.,  the  smaller  size  dating  back  frgim  twelve  100  per  cent  almost  halving  the  energj^  loss.     With  the 

to  sixteen  years  and  the  larger  being  of  more  recent  specifications  regarding  output  and  power  factor  it  is 

manufacture.  almost   impossible  to   limit  the  copper  temperature  to 

The  failures,  several  occurring  on  the  same  unit,  are  100  deg.   C.     Furthermore,   the   insulation  test  of  the 

.summarized  as' follows:  t'^i'ss  times  normal  plus  1,000  volts,  prescribed  by  Mr. 

— — — — : — — ~                 '  Torchio,    would    require    such    thick    insulation    that 

Heating"aE  windings  . . . . . . . . .. ..  - '. . .  • ' ' '  ■  •   17  reduced   heat   conductivity   and   increased   eddy-current 

Heating  of  iron  2  losses  due  to  the  greater  magnetic  leakage  would  result. 

Loose  laminations   . 1  p     p      Newburv    contested    the    statement    of    Mr. 

Moisture  m  coolmg  air rf  .                                                                    . 

Corona  shield  breaking 2  1  orchio    that    excessive    temperatures    are    the    chiet 

Heating  at  end  turn  clamping 1  cause  of  generator  failure  except  where  machines  are 

Overload  damaging  end  turns 2  purposelv   overloaded.      To   substantiate   his   contention 

Causes  undiscovered   •i             oo  '    i   j      ,             ,  •                     j-           n    ,ir     i-      , 

he  presented  observations  regarding  all  Westinghouse 

Field  failures  due  to:  generator   failures   for   the   last  seven   years    involving 

Open-circuited  connections    3  u^j^g   j-^tg^j   ^^   15,000   kw.   and   more,   saying   that   the 

Grounding  cau.sed  by  bus'short  circuit; '.'.'.'.     4  manufacturer  accepted  the  responsibility  for  eight  out 

Loosening  of  damper  windings 2            16  of  a  total  of  twenty-two,  the  users  accepted  the  respon- 

—  sibility  for  eleven    (caused  bv  outside   fires,   abnormal 
^Moisture      .         .    .     '^'  .     .  *° ! 1  ^'"'tage  surges,  ice  and  water  and  overloads) ,  and  three 

Undiscovered   3              4  cases  were   in  dispute   as  to  cause.     The   majority  of 

—  failures   were    caused    bv    operating    hazards    and    not 
"^  M'^i's" ure^'^"''*^^"^  ^°'l                                    2             2  armature  heating.     In  the  cases  involved  one-third  of 

the  failures  were  in   n,000-volt  units  or  higher  ones, 

To  avoid  similar  troubles,  designing  engineers  should  •"''"  two-thirds  were  in  units  of  lower  voltage. 
use  insulating  materials  of  proved  dependability,  main-  Where  failure  of  insulation  has  occurred,  W.  F.  Daw- 
tain  low  copper  temperatures,  by  proper  subdivision  of  so"  S'l'd.  abrasion  of  covering  and  air  voids  are  serious 
copper  and  transposition  of  .strands   in   windings,  and  contributing  causes.     He  advocated  mica  insulation  for 
provide  libera!  ventilation  throughout  the  machine.    The  '^•^^^  ^o'ts  and  higher. 

operating  copper  temperatures  should  be  limited  at  or  Philip  Torchio  called  particular  attention  to  the  fact 

closely  to  100  deg.  C.     Too  great  a  range  of  operating  that  assuring  reliable  operation  is  vastly  more  impor- 

temperatures  is  bound  to  cause  generator  failures.   Mica  tant  than  getting  the  maximum  rating  out  of  a  certain 

insulation     in    hydro-electric    generators    operated    at  mass  of  metals! 

steady  load  will  last  indefinitely  at  high  temperatures,  B.  G.  Lamme  pointed  out  some  of  the  problems   in 

while  under  similar  conditions  mica  insulation  in  steam  turbo-generator  ventilation  practice,  without  taking  up 

turbo-generators  operated  intermittently  will  fail.  the  quantitative  solution  of  such  problems.     In   radial 
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ventilation  all  air  must  flow  through  the  gap,  and  this 
makes  it  necessary  to  use  high  air  pressures  for 
machines  of  compact  design.  Another  difficulty  is  that 
equal  ciuantities  of  air  do  riot  flow  through  all  of  the 
ducts  along  the  length  of  the  stator  and  that  air  tem- 
perature is  higher  when  it  reaches  centrally  located 
ducts.  In  axial  ventilation  the  tendency  is  toward  the 
use  of  many  a.xial  ducts  for  the  passage  of  air  rather 
than  a  few  large  ones,  he  said.  Most  ventilation  systems 
are  a  combination  of  the  two  methods.  He  pointed  out 
that,  theoretically,  the  air  should  be  coolest  where 
machine  temperatures  are  highest — that  is,  near  the 
center — but,  while  this  has  been  impracticable,  radial 
is  somewhat  better  than  axial  ventilation  in  this  respect. 

Both  the  length  of  air  passage  to  the  parts  to  be 
cooled  and  the  effectiveness  of  contact  must  be  con- 
sidered. In  case  of  laminated  iron,  air  passing  through 
ducts  parallel  to  the  laminations  is  far  more  effective 
than  air  flowing  across  the  ends. 

The  characteristics  of  insulation  and  metal  in  heat 
conduction  help  to  equalize  the  higher  temperatures  at 
the  center  of  the  machine,  particularly  with  rotors  of 
moderate  length.  Heat  flows  readily  toward  the  end 
connections  in  the  copper  and  far  more  readily  along 
the  insulation  layers  than  across  them. 

Illustrating  the  air  reciuirements  of  large  turbo-gen- 
erators, Mr.  Lamme  said  that  a  30,000  kw.  unit  requires 
about  90,000  cu.ft.   (2,500  cu.m.)  per  minute. 

Mr.  Williamson  illustrated  the  importance  of  satis- 
factory insulation  between  laminations  by  pointing  out 
that  leakage  of  eddy  currents  through  a  restricted  area 
may  seriously  overheat  sections  of  the  laminations. 
Inserting  paper  punchings  midway  between  ventilation 
ducts  is  particularly  beneficial. 

The  amount  of  air  reiiuired  for  ventilating  large 
generators  was  vividly  pictured  by  Mr.  Foster,  who 
said  that  modern  units  demand  an  amount  of  air  equal 
to  their  weight  every  forty  to  sixty  minutes.  On  the 
average  unclarified  air  for  a  30,000-kw.  unit  carries 
about  11  cu.ft.  (35.4  cu.cm.)  of  dirt  per  day,  which,  if 
deposited  on  oily  surfaces,  would  soon  clog  up  ducts 
and  possibly  be  the  cause  of  surface  fires  later. 

Experience  with   Temperature   Detectors 

Dealing  particularly  with  the  maximum  temperatures 
in  embedded  portions  of  armature  coils,  F.  D.  Newbury 
and  C.  J.  Fechheimer  pointed  out  that  considerable  error 
may  result  from  improper  installation  of  detectors. 
Even  if  properly  installed  between  coil  sides,  the  de- 
tector does  not  read  the  maximum  copper  temperature. 
The  principal  reasons  for  this  are  that  there  is  a  flow  of 
heat  from  the  adjacent  sides  of  the  copper  in  the  upper 
and  lower  coils  to  the  slot  sides  and  that  there  is  a  dif- 
ference of  temperature  between  the  upper  and  lower 
coils.  The  difference  in  temperature  between  the  copper 
in  the  two  coils  is  due  principally  to  difference  in  eddy- 
current  loss  arising  from  the  cyclic  change  of  leakage 
flux. 

Test  data  were  obtained  on  a  12,000-kva.  alternator 
and  on  a  model  of  an  armature  with  thermocouples  on 
the  bare  copper  as  well  as  between  coi's.  and  with  wide 
and  narrow  resistance  exploring  coils.  These  indicate 
that  there  is  a  greater  difference  between  the  maximum 
and  minimum  readings  with  detectors  between  coils 
exposed  to  the  cooling  air  than  with  detectors  similarly 
placed  but  protected  from  the  air,  and  the  difference 
is  smallest  with  detectors  on  the  bare  copper. 
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Detectors  at  the  bottom  of  a  slot  in  the  12,000-kva. 
alternator  and  under  a  wedge  in  a  3,750-kva.  turbo- 
alternator  showed  (in  conjunction  with  readings  on  the 
bare  copper)  that  detectors  so  placed  cannot  read  the 
copper  temperature  nor  in  any  way  give  an  indication 
of  the  thermal  drop  through  the  insulation.  The 
detector  reads  the  temperature  of  that  part  of  the  iron 
or  wedge  with  which  it  is  in  contact. 

Measuring  temperatures  by  detectors  in  the  upper 
coil  is  not  customary,  therefore  it  would  be  best  to 
continue  with  detectors  between  coils,  protecting  them 
from  external  air  currents.  The  detector  reading  is 
I —  then    a    means    of 

[)  judging   the   maxi- 

mum copper  tem- 
perature and  as 
such  may  be  used 
for  comparison  ol 
readings  between 
machines. 

Air.  Fechheimer 
referred  to  investi- 
gations which  indi- 
cated that  detectors 
placed  at  different 
positions  between 
coils  may  vary  considerably  in  their  readings  and  from 
the  true  copper  temperature,  especially  when  there  is 
a  high  eddy -current  loss  in  the  upper  coil. 

In  considering  the  temperature  problems  W.  J.  Fo.ster 
said  that  the  first  and  most  fundamental  consideration 
is  the  relation  of  the  space  occupied  by  the  object  to 
the  total  heat  losses  to  be  dissipated.  Below  a  certain 
value  of  this  constant  it  is  absurd  to  use  ventilation 
housings,  no  matter  how  great  the  rating  of  the 
machine,  as  such  housings  have  the  effect  of  preventing 
the  natural  means  of  heat  dissipation,  inz.,  convection 
and  radiation.  Water  is  an  ideal  agent  for  cooling 
purposes  by  reason  of  its  high  capacity  for  heat,  he 
pointed  out,  but  it  is  diflicult  and  almost  impossible  to 
use  it  for  removing  the  heat  generated  in  the  rotating 
element  of  a  generator.  There  are  objections  to  its 
use  in  the  stationary  element,  such  as  danger  from  leaks 
developing  in  the  pipes  and  condensation  on  surface  of 
pipes.  He  advocated  conservatism  in  temperature  for 
both  classes  of  generators,  the  so-called  low-temperature 
and  high-temperature  machines. 

While  the  conductivity  of  insulation  is  known,  that 
of  a  composite  insulation  is  indefinite,  said  Mr.  New- 
bury, so  copper  temperatures  cannot  be  accurately 
based  on  external  temperatures  but  must  be  actually 
measured.  He  favored  the  rise-in-resistance  method 
becouse  of  the  consistency  in  readings  compared  with 
tho.se  of  detectors. 

B.  L.  Barnes  referred  to  a  case  in  which  lower 
internal  temperatures  were  obtained  by  removing  the 
casing  of  a  totally  inclosed  forced-ventilation  generator 
than  with  it  on.  However,  the  room  temperature  was 
increased  by  its  removal. 

A.  S.  Loizeaux  expressed  the  belief  that  lack  of  rigid 
supports  for  end  windings  may  be  responsible  for  fail- 
ures attributed  to  temperature.  To  assure  reliability 
of  service  the  main  leads  should  be  adequately  insulated 
and  spaced  and  current  transformers  should  not  be 
placed  in  the  air-intake  ducts  where  their  burning  up 
would  endanger  the  generator. 

Mr.  Foster  pointed  out  that  while  increasing  copper 
losses    would    not    affect    the    present    high    efficiencies 


60 


ELECTRICAL     WORLD 


Vol.  76,  No.  2 


much,  the  increased  heat  generated  might  introduce 
a  hazard.  Regarding  Mr.  Loizeaux's  statements,  he  con- 
tended that  to  withstand  sudden  blows  end  winding 
braces  must  be  flexible  and  not  rigid.  Nevertheless 
they  should  be  rugged.  He  also  called  attention  to 
some  unreasonable  specifications  and  urged  that  require- 
ments be  made  more  specific. 

The  development  of  the  general  formula  for  the  loss 
ratio  in  a  conductor  carrying  current  when  located  in 
any  position  in  a  slot  with  reference  to  other  conduc- 
tors which  carry  currents  of  the  same  or  different  phase 
was  outlined  by  R.  E.  Oilman.  This  loss  ratio  is  the 
ratio  of  actual  alternating-current  loss    (including  the 


effect  of  eddy  currents)  to  the  loss  in  the  conductor 
carr>-ing  the  same  effective  value  of  direct  current. 
A  series  of  test  results  were  given  where  various  com- 
binations of  strands  and  gi-oupings  were  used,  and  the 
loss  ratio  from  these  results  was  compared  to  the 
calculations  from  the  formulas. 

S.  L.  Henderson  presented  some  practical  applica- 
tions of  Oilman's  formulas  for  determining  eddy- 
current  losses  and  showed  that  the  size  of  conductor 
which  can  be  provided  is  limited  by  total  heat  losses 
caused  by  PR  loss  plus  the  eddy-current  loss.  Deeper 
slots  can  be  used  with  25-cycle  machines  than  with 
60-cycle  units. 


Excitation  Systems  Session 

Tendency  among  central-station  engineers  toward  individual  exciters 
rather  than  the  common-bus  method.  Direct-connected  units  used  where 
speed  will  not  make  them  too  expensive.  Excitation  systems  very  com- 
monly separated  from  the  drive  for  auxiliaries,  to  isolate  trouble. 
Operating  men  seem  to  mistrust  compound-tvound  exciters  on  account 
of  difficulties  that  have  been  experienced  with  operating  them  in  parallel. 


OF  THE  two  common  methods  of  providing  excita- 
tion, one  from  a  common  bus,  the  other  by  means 
of  individual  exciters,  J.  W.  Parker  and  A.  A.  Meyer 
set  forth  the  advantages  of  the  latter  method.  First, 
it  does  not  entail  the  maintenance  of  an  additional 
energj'  system.  Second,  disturbances  in  the  individual 
excitation  system  are  limited  to  a  single  generator, 
instead  of  endangering  the  power  plant.  Furthermore, 
the  .scheme  lends  it.self  well  to  expansion  and  increase 
in  station  capacity.  With  the  individual  exciter  scheme 
the  direct  connection  of  the  exciter  to  the  main  gen- 
erator shaft  gives  it  the  advantage  of  good  speed  reg- 
ulation. There  is,  however,  one  objection  raised  to 
direct  connection— the  possible  loss  of  the  exciter  puts 
the  main  unit  out  of  service.  This  chance,  however, 
may  be  minimized  to  a  very  small  hazard,  it  was  said! 
Control  of  excitation  is  also  much  more  simple  than  if 
common  bus  excitation  is  employed.  With  individual 
exciters  only  a  small  field  rheostat  is  necessary,  whereas 
in  the  latter  case  a  large  field  rheostat  is  required  in 
addition  to  the  exciter  field  rheostat.  It  was  also 
asserted  that  a  direct-connected  exciter  being  driven 
.  by  a  large  turbine  affords  the  maximum  of  economy  as 
well  as  greater  reliability. 

Exciter  Practice  in  the  Northwest 
The  automatic  regulator,  3.  D.  Ross  asserted,  is  little 
used  in  Northwestern  plants  on  account  of  the  com- 
plication and  tendency  to  build  up  voltage  on  short 
circuit.  However,  for  the  new  15.000-kw.  hydro-electric 
unit  being  added  to  the  Cedar  Falls  station  of  the 
Seattle  municipal  .sy.stem  a  regulator  and  an  e.\citer 
large  enough  for  a  .3G,000-k\v.  plant— the  full  develop- 
ment of  the  entire  station—have  been  selected,  so  that 
only  one  exciter  will  be  required  at  a  time.  This  design 
was  preferred  to  an  individual  exciter  for  each  gen- 
erator because  of  its  greater  simplicity.  Auxiliaries 
are  driven  from  an  auxiliary  bus  energized  by  a  prime 
mover  and  a  battery,  entirely  separate  from  the  exciters. 


thus  assuring  a  steady  voltage  for  auxiliaries  and  remov- 
ing  a  complication   from   the  exciter  system. 

Mr.  Ross  said  he  did  not  favor  the  compound- wound 
exciter  because  it  tends  to  pile  up  the  voltage  on  a 
short  circuit  and  to  give  trouble  in  paralleling.  The 
shunt-wound  machine  with  ample  voltage  range  is  ideal, 
he  believed.  The  trend  on  the  coast  is  away  from 
small  generators  of  different  characteristics  to  large 
and  uniform  generating  units.  A  number  of  plants  are 
using  combined  waterwheel  and  induction-motor  drive 
for  at  least  one  of  the  exciters. 

The  ideal  exciter  system  for  an  entirely  new  plant 
is  one  in  which  each  generator  has  its  own  shunt-wound 
exciter  and  regulator.  This  allows  a  new  generator  to 
be  ordered  with  its  proper  exciter  regardless  of  changes 
in  design  of  machines. 

Continuity  of  Service  the  Primary  Requirement 

In  laying  out  excitation  systems  for  central  power 
stations  continuity  of  service  is  the  primary  require- 
ment, while  first  cost  and  economy  in  operation  are 
of  secondary  importance,  said  H.  R.  Summerhayes. 
Reliability  depends  not  only  upon  exciter  design  but 
on  method  of  drive,  wiring  and  connections,  method 
of  control  and  reserve  capacity.  While  the  common 
excitation  bus  has  predominated  in  American  practice 
for  many  years,  Europe  has  shown  more  preference 
for  individual  exciters,  and  America  is  tending  that 
way. 

Of  the  steam  turbines  of  7.500  kva.  and  more  sold 
by  one  manufacturer  during  the  past  five  years,  about 
45  per  cent  were  equipped  with  direct-connected 
exciters,  and  of  the  hydro-electric  generators  of  1,000 
kva.  and  more,  about  75  per  cent  had  direct-connected 
exciters  and  an  additional  percentage  had  individual 
motor-driven  exciters. 

Mr.  Summerhayes  held  that  common  excitation  plants 
have  the  chief  advantage  of  constant  bus  voltage,  per- 
mitting floating  a  storage  battery   on   the  exciter  bus, 
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a  plan  much  used  in  important  lighting  stations  to 
insure  against  shutdown  due  to  exciter  trouble. 

Regarding  methods  of  drive,  he  said  that  for  large 
plants  direct-connected  exciters  are  most  reliable,  effi- 
cient and  less  costly  whenever  speed  requirements  allow 
their  use.  Attention  was  also  called  to  the  fact  that 
field  switches  should  be  non-automatic  on  overload, 
Exciter  breakers  should  operate  automatically  on 
reverse  current  and  field  switches  automatically  only 
in  connection  with  balanced  or  reverse-current  i)rotec- 
tive  sy.stems  which  operate  the  oil  circuit  breaker  in 
the  alternator  cii'cuit. 

He  recommended  shunt  exciters  for  individual  excita- 
tion and  for  operation  in  [jarallel  with  batteries,  but 
preferred  compound  exciters  for  parallel  operation  with- 
out battery  on  account  of  the  better  maintenance  of 
voltage  and  smaller  need  for  rheostat  adjustment. 

Development  of  Kxcitation  Systems  in 
Southern  California 

H.  H.  Cox  and  H.  Michener  explained  the  practice 
in  excitation  for  the  hydro-electric  plants  of  the  South- 
ern California   Edison  Company. 


house,  not  connected  to  any  motive  power,  to  replace  a 
burned-out  exciter  on  the  generator  in  case  of  accident. 

Exciters  used  in  connection  with  automatic  regulators 
were  discussed  in  some  detail  by  C.  A.  Boddie  and  F. 
L.  Moon.  Where  automatic  voltage  regulators  of  the 
Tirrill  type  are  employed  a  responsive  system  is  neces- 
sary to  avoid  hunting  of  the  regulator.  The  respon- 
siveness of  the  system  depends  chiefly  upon  the  quick- 
ness with  which  the  exciter  responds  to  changes  in  its 
field  resistance  and  upon  the  speed  with  which  the 
alternator  field  current  responds  to  changes  in  the 
exciter  voltage.  The  time  rate  of  change  of  the  voltage 
of  a  direct-current  machine  when  its  field  resistance 
is  altered  is  proportional  to  the  instantaneous  differ- 
ence between  the  IR  drop  in  the  field  circuit  and  the 
terminal  voltage  of  the  machine — that  is,  the  "opening" 
between  the  magnetization  curve  and  the  volt-ampere 
characteristic  of  the  shunt  field  circuit,  as  measured  in 
volts — and  is  inversely  proportional  to  the  interlinkages 
of  flux  and  field  turns   at   rated   voltage. 

Differential  series  windings  are  not  detrimental  to 
regulator  performance,  it  was  held,  and  in  some  cases 
may    be    of   Ijenefit    in    promoting    stability    of    parallel 
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TWO  EXAMPLES  OF  INDIVIDUAL  EXCITERS  WHICH  ARE  BECOMING  FAVORED — DIRECT-CONNECTED  AND  SEPARATE 


At  the  Big  Creek  plants  Nos.  1  and  2,  each  with  two 
17,500-kva.  generators,  there  are  two  150-kw.  exciters 
respectively,  one  exciter  of  each  set  being  also  coupled 
to  an  induction  motor.  The  exciter  fields  in  station 
No.  1  are  supplied  from  a  motor-generator  set  con- 
sisting of  a  250-volt  direct-current  and  a  125-vo'.t 
direct-current  machine  connected  in  series  oppositioi; 
and  driven  by  an  alternating-current  motor.  The  2.50- 
volt  machine  is  under  control  of  a  standard-range 
Tirrill  regulator  controlling  it  from  125  volts  to  250 
volts.  The  resultant  voltage,  0  volt  to  125  volts,  of  the 
two  machines  is  taken  to  excite  the  fields  of  the  main 
exciters,  giving  them  complete  range  from  0  to  max- 
imum. At  plant  No.  2  the  exciters  are  under  control 
of  a  broad-range  regulator  controlling  their  voltage 
from  residual  to  maximum. 

In  the  new  Kern  River  No.  3  power  plant,  with  two 
17,500-kva.  generators,  each  generator  is  to  be  equipped 
with  a  direct-connected  exciter  and  there  will  be  one 
spare  one,  each  of  the  three  exciters  being  controlled 
by  a  separate  broad-range  voltage  regulator.  In  the 
plans  for  the  Big  Creek  power  house  No.  8,  the  initial 
development  of  which  will  consist  of  one  25,000-kva. 
unit,  an  exciter  will  be  directly  connected  to  the  gen- 
erator shaft.    A  spare  exciter  will  be  kept  at  the  power 


operation.  Cumulative  series  windings,  if  they  con- 
.stitute  a  considerable  portion  of  the  total  field  strength, 
may  .seriously  impair  the  quality  of  regulation  obtained. 
In  some  cases  trouble  from  polarity  reversal  of  com- 
pound-wound m.achines  under  abnormal  conditions  has 
been  experienced.  Sufficient  cumulative  series  effect 
to  balance  the  demagnetizing  armature  reaction  in  a 
non-commutating-pole  machine  is  not  only  harmless  but 
desirable.  It  is  very  necessaiy  where  liroad  range  reg- 
ulating is  used,  in  order  to  avoid  polarity  reversal. 

R.  C.  Miner  contended  that  the  separate  exciter  sys- 
tem is  relatively  simple  and  inexpensive.  Prime-mover- 
driven  exciters  should  not  be  used  in  water-power  plants 
unless  they  require  driving  units  large  enough  not  to 
be  likely  to  be  shut  down  because  of  the  presence  of 
trash  or  similar  interference. 

F.  W.  Sims  said  that  shaft-driven  exciters  and  one 
motor-driven  exciter  for  emergencies  make  for  reliabil- 
ity and  have  been  adopted  on  all  horizontal  turbo-units 
of  his  company. 

E.  G.  Merrick  urged  against  providing  protection 
from  trouble  that  may  occur  only  1  per  cent  of  the 
operating  time  if  these  provisions  may  introduce  an 
operating  hazard  at  other  times. 

W.  F.  Dawson  favored  automatic  regulators  for  small 
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plants  or  where  load  fluctuations  are  excessive  and  the 
use  of  shunt-wound  exciters  on  account  of  the  difficulties 
encountered  with  parallel  operation  of  compound  units. 

V.  Karapetoff  referred  to  a  French  system  of  auto- 
matic control  without  use  of  contactors  developed  by 
Blondel.  The  exciter  is  like  a  converter  except  that  it 
has  separate  direct-current  and  alternating-current 
windings,  the  latter  energized  by  series  transformers 
in  main  leads.  At  low  power  factor  the  armature  reac- 
tion helps  the  excitation,  and  it  has  zero  effort  at  unity 
power  factor.  W.  J.  Foster  declared  that  the  General 
Electric  Company  had  embodied  in  a  machine  a  principle 
similar  to  that  described  by  Professor  Karapetoff,  but  it 
was  found  impracticable. 

R.  E.  Doherty  pointed  out  that  the  responsiveness 
of  an  exciter  can  be  improved  by  increasing  the  resist- 


ance of  the  field  as  well  as  by  decreasing  the  number  of 
field  turns.  With  motor-driven  exciters  having  small 
responsiveness  a  drop  in  speed  of  10  per  cent  may 
reduce  the  voltage  50  per  cent. 

C.  .T.  Fechheimer  said  that  if  an  alternator  on  a 
high-capacity  line  is  operated  at  zero  excitation  or  for 
leading  power  factor  the  operation  may  be  unstable.  He 
described  a  type  of  field  compensating  winding  that 
can  be  used  to  change  the  saturation  curve  to  a  more 
desirable  form. 

H.  R.  Summerhayes  emphasized  importance  of  keep- 
ing control  circuits  separate  from  the  excitation  system. 

C.  A.  Boddie  called  attention  to  the  limitations  to 
increasing  the  field  resistance  and  said  that  Tirrill  reg- 
ulator contacts  should  not  be  worked  above  20  amp.  to 
give  the  best  operating  results. 


Protective  Devices  Session 


Tests  to  determine  possible  over-voltage  stresses  in  reactors  during  short  cir- 
cuits or  other  abnormal  operating  conditions  are  recommended.  The  use  of 
shunt  resistance  is  advocated  as  the  most  effective  method  of  preventing  the' 
piling  %ip  of  destructive  voltage  stresses  at  reactors.  For  the  determination  of 
magnetic  forces  acting  on  disconnecting  switches  some  convenient  formulas  are- 
presented.  Protection  of  stations  operating  in  parallel  receives  particular  attention. 


The  papers  on  protection  of  large  systems  by  reactors 
presented  by  R.  F.  Schuchardt  and  Dr.  C.  P.  Steinmetz 
and  abstracted  quite  fully  on  pages  5  to  8  of  the  July 
3  issue  were  very  cordially  received,  and  several 
delegates  expressed  the  hope  that  other  companies 
would  take  as  broad  a  viewpoint  as  the  Commonwea'th 
Edison  Company  by  making  their  operating  troubles 
and  investigations  of  the  causes  and  possible  remedies 
available  to  the  Institute  in  the  future.  The  subject 
of  these  papers  was  discussed  by  R.  E.  Doherty,  A.  E. 
Bauhan,  R.  A.  Hentz,  D.  C.  Jackson,  Philip  Torchio, 
J.  R.  Lyman,  B.  G.  Jamieson,  V.  Karapetoff,  H.  R. 
Woodrow,  E.  G.  Merrick,  J.  A.  Johnson,  H.  R.  Summer- 
hayes and  others. 

Mr.  Doherty  pointed  out  that  even  generators  in  the 
same  station  may  break  synchronism  if  there  is  not 
sufficient  reactance  between  them  during  a  short  cir- 
cuit, or  if  there  is  too  great  a  reduction  in  voltage,  since 
the  synchronizing  power  is  proportional  to  the  voltage. 
To  detect  hunting  between  stations,  he  said,  indicating- 
power-factor  meters  might  be  used. 

Mr.  Bauhan  said  it  is  inadvisable  to  have  the  emer- 
gency steam  trips  set  so  low  on  turbines  that  the  driv- 
ing power  will  be  shut  off  during  a  short  circuit. 

While  bus  reactors  and  generators  with  fairly  high 
inherent  reactance  are  employed  in  Philadelphia,  chief 
reliance  is  placed  on  feeder  reactors,  said   Mr.  Hentz. 

Professor  Jackson  declared  that  it  is  startling  to  hear 
that  large  units  like  the  Commonwealth  Edison  Com- 
pany's will  not  drop  out  of  synchronism  if  the  voltage 
is  not  reduced  more  than  50  per  cent.  If  this  is  true, 
particular  attention  mu.st  be  given  to  V)alancing  react- 
ance in  busbars  for  current  limitation  and  synchroniz- 
ing power. 

With  5  per  cent  station-tie  reactors  and  proper  relay 
protection,  Mr.  Torchio  said  that  the  New  York  Edison 


Company  has  experienced  dead  short  circuits  on  sta- 
tion buses  without  any  failure  to  clear  the  trouble.  In 
selecting  reactors  he  pointed  out  that  the  problem  is  to 
determine  what  rupturing  capacity  can  reasonably  be 
expected  with  each  oil  switch  and  then  to  use  such 
reactance  in  series  with  them  that  this  limiting  value 
will  not  be  exceeded. 

Mr.  Lyman  referred  to  some  highly  satisfactory 
results  which  have  been  obtained  with  feeder  reactors 
and  bus  reactors  which  are  interlocked  with  generator 
.'^witches  so  that  no  more  than  one  reactor  is  between 
adjacent  units. 

Where  a  company  serves  consumers  demanding  10,000 
kw.  or  more,  Mr.  Jamieson  said  there  is  almost  as 
much  need  of  providing  reactor  and  relay  protection 
as  there  is  in  substation  feeders. 

Referring  to  the  calculation  of  synchronizing  power, 
Mr.  Doherty  said  that  great  care  must  be  taken  in  the 
assumptions  which  form  the  basis  of  calculations  or 
the  results  will  be  far  from  correct.  He  then  went 
into  some  detail  to  show  how  this  factor  must  be 
calculated  under  different  conditions. 

Professor  Karapetoff  urged  reviving  E.  Arnold's 
energy  formulas  for  calculating  stability  of  oscillating 
systems,  since  he  considered  energy  a  more  secure 
basis  than  its  components — voltage  and  current. 

Mr.  Woodrow  favored  basing  the  synchronizing  power 
on  the  power  received  by  a  unit  rather  than  on  that 
transmitted,  and  said  that  this  factor  is  greatest  when 
A'  =.=  /?\/3,  but  Mr.  Doherty  declared  that  this  is  true 
only  when  the  bus  voltages  are  constant.  Mr.  Wood- 
row  favored  having  comparatively  small  bus  reactance 
where  a  network  is  served — not  moi-e  than  .'^0  per  cent 
of  the  total  capacity  connected  to  the  bus.  With  radial 
systems  larger  bus  reactors  may  be  used  with  satis- 
faction.    He  agreed  that  feeder  reactors  are  vei\v  effec- 
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tive  in  isolating  trouble.  Eighty  thousand  amperes  is 
the  ultimate  which  can  be  consistently  ruptuieil  with 
present  oil  switches,  he  contended;  beyond  this  point 
the  current  must  be  limited. 

Where  hand  control  is  used  for  generators  or  where 
governors  are  omitted,  as  in  automatic  plants  to  increase 
simplicity,  the  difficulties  resulting  from  short  circuits 
may   be  aggravated,   Mr.    Merrick   declared. 

In  hydraulic  plants  where  the  driving  power  of  the 
generators  is  not  shut  off  immediately  after  a  short 
circuit  by  the  governors  and  where  the  governors  them- 
selves may  oscillate,  forced  vibrations  may  be  set  up, 
Mr.  John.son  said,  whi-'h  will  su.stain  hunting  and 
eventually   pull   the   machines  out   of  synchronism. 

Professor  Jackson  declared  that  it  is  the  quadrature 
current  and  not  the  PR  loss  that  tends  to  pull  together 
machines  which  are  out  of  place.  Since  the  energy  equa- 
tions developed  for  studying  mechanical  oscillations  do 
not  provide  for  the  complexities  occurring  in  electrical 
systems,  he  declared  that  they  would  not  be  so  suitable 
as  equations  based  on  voltages  and  currents.  Mr. 
Doherty  concurred  in  this  view. 

Mr.  Summerhayes  pointed  out  that  Dr.  Steinmelz's 
paper  gives  information  which  can  be  used  to  deter- 
mine the  size  of  breaker  to  use  and  the  time  setting 
to  select  after  the  protective  reactance  has  been  chosen 
which  will  prevent  machines  pulling  out  of  step. 

Voltage  Stresses  in  Reactors  in  Service 

A  large  number  of  test  cases  have  been  made  by 
F.  H.  Kierstead  and  Royal  Meeker  by  means  of  a 
l()000-kw.  generator  short-circuited  through  reactors, 
and  it  was  impossible  to  observe  the  presence  of  high- 
voltage  atres.ses  in  the  reactors  by  oscillographic  means. 
Attention  was  called  to  the  fact,  however,  that  reactors 
in  service  may  have  greater  voltage  stresses  in  them 
than  those  caused  by  short-circuit  tests.  They  may 
be  subjected  (1)  to  lighting  impulses  or  (2)  to  high 
voltages  due  to  reasonance. 

Voltage  stresses  at  instant  of  short  circuit  may 
appear  as  steep  waves  produced  by  the  sudden  drop 
in  voltage  caused  by  a  short  circuit.  A  resistance 
shunting  an  inductance  reduces  the  voltage  stresses 
cau.sed  by  steep  waves,  however. 

At  the  instant  of  interruption  of  a  short-circuit  cur- 
rent it  was  shown  that,  in  the  case  of  direct  current, 
the  voltage  obtained  across  the  reactor  is  independent 
of  the  applied  voltage  and  depends  on  the  current 
interrupted  and  the  rate  at  which  it  is  interrupted.  In 
the  case  of  alternating  current,  however,  with  com- 
mercial switches  the  voltage  across  a  reactor  is  in  gen- 
eral independent  of  the  current  interrupted  and  depends 
on  the  impressed  voltage.  It  will  be  approximately 
e(iual  to  double  the  impressed  voltage.  If,  however,  the 
circuit  is  opened  by  a  switch  so  quick-acting  that  the 
current  is  interrupted  before  it  can  reach  its  zero  value 
in  accordance  with  its  normal  curve,  then  the  voltage 
will  depend  upon  the  current  interrupted  and  the  rate 
at  which  it  is  interrupted. 

It  was  also  shown  that  impulse  waves  may  cause 
non-uniform  distribution  of  the  stresses  in  a  reactor. 
Resistance  connected  to  the  reactor  winding,  however, 
effects  a  reduction  of  these  voltage  stresses.  Extra 
spacing  of  the  end  turns  and  end  layers  of  the  reactor 
winding  cause  greater  concentration  of  the  voltage 
stresses  on  the  extra  space  parts. 

In  considering  the  paper  by  Messrs.  Kierstead  and 
Meeker,    J.    F.    Peters    did    not    think    the    conditions 


selected  for  test  were  representative  of  practical  cases. 
He  said  that  where  the  tests  showed  shunted  resistance 
reduced  the  voltage  across  the  reactor,  the  remainder  of 
the  impressed  voltage  was  developed  at  the  apparatus 
to  be  protected.  This  view  was  also  shared  by  A. 
Nyman,  J.  Slepian  and  C.  L.  Fortescue,  who  said  that 
protecting  a  protecting  device  was  introducing  an 
unjustified  complication.  Dr.  A.  E.  Kennelly  said  that 
the  shunting  resistance  was  designed  for  high-frequency 
disturbances  such  as  lightning,  and  Philip  Torchio 
added  that  the  energy  of  the  high-frequency  disturb- 
ance should  be  absorbed  in  the  resistance.  He  did  not 
believe  arcing  over  at  the  end  turns  of  the  reactance 
has  caused  trouble. 

Regarding  voltages  developed  across  the  end  turns  of 
a  reactor,  H.  R.  Woodrow  showed  how  increasing  the 
insulation  but  not  the  spacing  increased  the  capacity 
and  lessened  the  accumulation  of  voltage  at  the  end 
turns.  He  also  pointed  out  that  the  use  of  resistance 
should  be  fully  justified  if  this  added  complication  was 
to  be  introduced. 

Magnetic  Force  on  Disconnecting  Switches 

The  calculation  of  the  forces  acting  on  disconnecting 
switches  was  worked  out  by  H.  B.  Dwight.  The  re- 
sults of  his  analysis  may  be  expressed  in  the  two  fol- 
lowing equations: 

The  total  force  at  the  break  jaw  when  .4  is  greater 
than  B  (see  figure)  is: 

774.45  X  10'[2.3  log,„(J5/r)  -f  J  —  B/A 

+  iBV.4'  -f  3/20rVA'  — 1/32BVA'  +  B/S]  lb. 

When  A  is  less  than  B  the  force  is 

774.45    X    10n2.3   log,.(2A/r)5   —    ^.A/B   —   hC 

4-  3/207^/ A'  +  1/24A7S'  +  1/24AC7B"  +  B/S]  lb. 

The  letters  used  in  these  equations  are  shown  in  the 

accompanying  figure,  and  the  writer  gave  curves  for 


TYPICAL  LAYOUT  OF  DISCONNECTING  SWITCH  AND 
RETURN  CIRCUIT 

common  ratios  between  these  dimensions  for  their  deter- 
mination and  insertion  in  the  equations. 

Prof.  V.  Karapetoff  asserted  that  the  problem  under- 
taken by  Mr.  Dwight  could  have  been  much  more  simply 
solved  from  the  energy  equation..  He  stated  that  the 
force  acting  on  the  disconnecting  Switch  should  be  rep- 
resented bv  the  simple  equation 

F  =  indL  rfs>, 
where  L  is  the  inductance  of  the  circuit  loop,  s  is  the 
displacement  of  the  switch  blade  and  7  is  the  current. 

The  method  advocated  by  Professor  Karapetoff  was 
also  favored  by  A.  Nvman,  who  said  he  had  used  it  in 
calculating  forces  acting  on  oil-switch  contacts  and  rods. 
E.  G.  Merrick  said  that  the  peak  value  of  current  should 
be  used  in  the  force  equation. 


Electric  Welding  Session 

Simplicity  and  reliability  appear  to  be  the  chief  requirements  of  electric  ivelding 
devices.  Because  of  the  comparatively  few  trained  welders  it  is  desirable  to  make 
the  welding  outfits  as  automatic  as  possible,  particularly  in  current  control  with 
changing  arc  length.  This  is  being  accomplished  by  the  use  of  generators  in 
which  the  desirable  characteristics  are  inherent 


AN  INTERCONNECTED  constant-current,  variable- 
.  voltage,  direct-current  generator  and  exciter  which 
has  been  developed  recently  was  described  by  A.  M. 
Candy.  The  generator  is  a  commutating-pole  machine 
provided  with  a  series-field  winding,  a  shunt-field 
winding  separately  excited  continually  by  means  of  a 
small  exciter  coupled  to  the  generator  shaft,  and  a 
second  shunt-field  winding  connected  to  both  the  gen- 
erator term.inals  and  the  exciter  terminals,  so  that  under 
open-circuit  and  normal  welding  conditions  it  is  self- 
excited  by  the  generator  voltage,  whereas  under  short- 
circuited  conditions  it  is  excited  in  the  opposite  direc- 
tion by  current  from  the  exciter  terminals.  With  this 
machine  drooping  characteristics  are  obtained  such  that 
the  short-circuit  current  is  substantially  the  .same  as 
the  normal  welding  current. 

Within  the  last  year  electro-percussive  arc  welding 
equipment  has  been  developed,  said  D.  F.  Miner,  which 
successfully  welds  .stock  up  to  I  in.  (1.27  cm.)  diameter, 
and  larger  sizes  will  apparently  offer  no  diflftculty.  In 
this  device  the  stored  electromagnetic  energy  replaces 
electrostatic  energy.     Establishment  of  a  strong  direct- 


current  field  in  a  reactance  coil  with  a  primary  and 
secondary  winding  is  followed  by  rupture  of  the  primary 
current  with  the  secondary  circuit  closed.  Transfer  of 
energy  of  the  collapsing  field  to  the  secondary'  results, 
and  a  subsequent  separation  of  electrodes  in  this  circuit 
establishes  an  intense  arc.  When  the  surfaces  of  the 
electrodes  (pieces  to  be  welded)  are  sufficiently  melted 
a  hammer  forges  the  parts  together.  The  total  time 
of  these  operations  is  of  the  order  of  one-tenth  second. 

Welding  machines  of  the  single-operator  type  were 
described  by  W.  A.  Turbayne,  one  a  direct-current  gen- 
erator separately  driven  by  any  form  of  motor  and  the 
other  a  direct-current  converter  fed  from  160-volt  to 
125-volt  direct-current  source.  The  generator  is  a  self- 
exciting  cumulative  compound-wound  machine,  and  cur- 
rent regulation  is  effected  solely  by  the  reaction  of  the 
armature  current  upon  the  field  flux.  The  converter 
combines  the  functions  of  a  shunt-wound  motor  and  a 
variable-voltage  generator. 

A  new  type  of  arc-welding  generator  was  described 
by  S.  R.  Bergman  and  R.  L.  Unland  which  inherently 
possesses    the    electrical    characteristics    desirable    for 
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1.  1-ln.  copper  rod  woltied  to  .sterl  ilisk. 

2.  1-ln.    atci'l    roil    welilcd    to   steel    ilK^k    .uid    tislid    In    bindinK 
without   f!illur(\ 

3.  A -In-  <opper-copper  wild  bent   .xhiirpl.v  without  failure. 

4.  Nickel-steel    vhIv<'    head    welded    to    cold-rolled    .steel    .stem. 
Failed  in  t>endlng  out.side  weld. 


.'■>.  T-w-eld    of   eold-rolled    steel. 

6.  Cold-rolled  .steel  rod   and  disk   polished. 

7.  vli-in.    <lrill    li'nKthened    with    low    carbon    stoik. 

8.  Nickel-steel   head   to   valve   stem. 

9.  i-ln.  hollow  steil  rod  welded  to  .steel  plate. 
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single-operator  arc-welding  generators.  A  drooping 
volt-ampere  characteristic,  which  is  advantageous  for 
successful  electric  arc  welding,  is  obtained  by  what  is 
known  as  a  dual  magnetic  circuit. 

The  design  consists  of  a  four-pole  field  sti'ucture  and 
an  armature  wound  for  the  two  poles.  The  field  poles  are 
paired  to  give  two  adjacent  poles  of  each  polarity.  While 
slow  regulation  and  the  lag  between  the  sudden  varia- 
tion in  the  arc  and  the  corrective  electrical  or  magnetic 
adjustment  in  the  machine  make  some  machines  unsuit- 
able for  welding,  the  regulation  of  this  generator  is  pro- 
duced chiefly  by  the  armature  itself  so  no  such  trouble 
is  experienced. 

A  new  development  was  also  described  for  auto- 
matically feeding  a  barb-wire  electrode  into  the  welding 
arc  at  the  exact  rate  required  to  maintain  constant 
electrical  conditions  in  the  arc.  This  device  consists  of 
a  small  diiect-current  motor  geared  to  feed  rolls  and 
electrically  connected  across  the  welding  arc  through 
control,  with  the  result  tJiat  the  speed  of  the  motor  and 
consequently  the  rate  at  which  the  wire  is  fed  into  the 
arc  vary  with  the  voltage  across  the  arc.  The  result 
is  that  practically  constant  voltage  is  maintained  across 
the  arc  and  therefore  the  current  will  be  constant. 

In  the  results  of  a  large  number  of  experiments,  K. 
L.  Hansen  said,  he  had  found  nothing  to  support  the 
contention  that  the  constant-arc  wattage  characteristic 
is  particularly  suited  for  arc  welding.  Some  persons 
think  it  is  desirable  that  the  starting  current  should 
be  larger  than  the  working  current  in  order  to  heat  the 
point  of  contact  rapidly.  The  speaker's  experience,  on 
the  contrary,  had  been  that  a  large  current  at  the  in- 
stant of  striking  the  arc  merely  increases  the  tendency 
of  the  electrode  to  freeze  or  stick.  While  a  large  react- 


ance makes  it  easy  to  strike  and  maintain  the  arc,  it 
seems  that  the  penetration  is  seriously  affected. 

With  a  JteuLarc  a  high-carbon  wire  loses  most  of  its 
carbon  w^ttf  going  through  the  arc,  said  Alexander 
Churchward,  but  not  so  with  a  normal  arc.  A 
system  was  therefore  developed  whereby  a  long  arc 
cannot  be  drawn,  16  volts  to  19  volts  being  used  for 
the  normal  arc.  This  was  obtained  without  more  than 
5  per  cent  fluctuations  in  the  arc  current  by  using 
a  carbon-pile  in  series  with  a  35-volt  generator. 

C.  J.  Holslag  refuted  a  .statement  that  bare-wire 
electrodes  cannot  be  used  with  alternating-current 
welders,  saying  that  several  have  been  in  satisfactory 
operation  which  have  used  nothing  but  bare  wire. 
Regarding  relative  efficiencies  of  direct-current  and 
alternating-current  welders,  he  said  the  ratio  is  about 
170  to  1.56. 

S.  R.  Bergman  referred  to  a  tapering  slotted  type  of 
air  gap  used  in  welding  transformers  which  is  par- 
ticularly suitable  for  a  wide  range  of  currents. 

D.  F.  Miner  declared  that  the  energy  which  is  requir- 
ed for  steel-to-steel  welds  is  less  than  is  required  for 
copper-to-copper. 

K.  K.  Kinkead  pointed  out  that  long-arc  welders  can 
have  arc  lengthened  more  rapidly  than  short-arc 
machines  without  breaking.  He  called  attention  to  the 
need  of  a  uniform  method  of  rating  welders,  suggest- 
ing pounds  of  metal  deposited  per  hour,  although  this 
depends  on  human  factor. 

P.  O.  Noble  pointed  out  that  the  penetration  of  a  weld 
depends  upon  the  current  and  relative  rate  of  movement 
of  the  parent  metal  with  respect  to  the  electrode  and 
contended  that  direct-current  welding  gives  the  greatest 
penetration. 


Power  Factor  Session 


There  are  many  developments  in  types  of  industrial  power  loads  which  are 
attended  bij  inihalanced  conditions  between  the  phases,  unbalanced  as  to  amount 
of  loads  and  as  to  phase  relations  between  current  and  voltage.  In  such  cases 
the  numerical  value  of  power  factor  may  vary  widely  with  different  defi- 
nitions. On  account  of  the  importance  of  this  development  a  joint  com- 
mittee representing  both  the  N.  E.  L.  A.  and  the  A.  I.  E.  E.  has  been  deliberating 
on     the   definition    and    measurement     of   power-factor  in    polyphase     circuits 


TWO  definitions  covering  different  forms  of  power 
factor  in  polyphase  circuit  have  been  arrived  at  by 
a  joint  committee  of  the  N.  E.  L.  A.  and  A.  I.  E.  E., 
together  with  some  suggestions  as  to  proper  qualifying 
terms  to  apply  to  each  definition.  These  definitions 
follow:  (1) — Power  factor  in  a  polyphase  circuit  is 
the  ratio  of  the  total  watts  to  the  arithmetical  sum 
of  the  volt-amperes  in  the  several  phases,  each  measured 
to  a  non-inductive  neutral  point.  This  definition  may  be 
otherwise  expressed  as  the  weighted  mean  of  the  indi- 
vidual power  factor  in  the  phases  (weighted  according 
to  the  volt-amperes  in  each  phase).  (2) — Power  factor 
in  a  polyphase  circuit  is  the  ratio  of  the  total  watts  to 
the  vector  sum  of  the  volt-amperes  in  the  several  phases. 
It  was  urged  by  H.  L.  Walau  that  as  technicians  the 
membership  would  probably  agree  that  definition  2, 
which   is   mathematically   accurate,   should   be   adoptetl 


to  represent  that  quantity  which  is  referred  to  today 
as  power  factor.  As  commercial  engineers,  however, 
it  should  be  recognized  that  definition  1  has  a  broad 
field  of  usefulness  when  applied  to  unbalanced  circuits. 
He  called  attention  to  the  loads  consisting  of  welders 
having  very  poor  power  factor  (20  to  40  per  cent), 
single-phase  arc  furnaces  of  relatively  better  power 
factor  (35  to  70  per  cent)  and  in  some  cases  single- 
phase  railway  loads  also  of  poor  characteristics. 
Increased  costs  of  supply  result  from  such  conditions. 
Either  the  rates  in  industrial  schedules  should  reflect 
the  added  costs  and  they  should  be  proportioned  over 
all  consumers  alike,  or  some  means  of  penalizing  the 
consumer  causing  the  added  burden  must  be  incor- 
porated therein. 

In  order  to  get  at  all  the  results  of  the  application 
of  definition  1,  Philip  Torchio  submitted  the  following 
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table  giving  comparative  load  capacities  of  electrical 
equipment  required  for  generating  and  transmitting  a 
unit  amount  of  power  under  different  conditions  of 
unbalancing,  all  giving  the  same  average  value  of  power 
factor  by  definition  1. 


Capacity  of  Electrical  Equipment  Required  for  Generating 
and  Transmitting   1,000  Kw.  of 


Power  Factor  by 

DeSnition  I, 

Per  Cent 

100-99.5 
86.6 
75.0 
50.0 


Balanced  Load,       Unbalanced  Load, 


33-33-33 
Per  Cent 

1,000  kva. 
1,150  kva. 
1,330  kva. 
2,000  kva. 


27-33-40 
Per  Cent 

1,100  kva. 
1,250  kva. 
1.425  kva. 
2, 1 75  kva. 


Unbalanced  Load. 

(Single-Phase) 

100-0-0 

Per  Cent 


1,740  kva. 
2,000  kva. 
3,000  kva. 


This  comparison  shows  that  with  apparently  the 
same  value  of  polyphase  power  factor,  the  capacity  of 
electrical  equipment  required  for  generating  and  trans- 
mitting the  same  amount  of  power  varies  as  much  as 
one  to  one  and  one-half. 

Improvement  Depends  Upon  Accurate  Metering 

Within  the  last  two  years  practically  all  power  com- 
panies have  come  to  the  conclusion  they  must  penalize 
for  lower  power  factor,  according  to  Will  Brown.  The 
greatest  obstacle  is  the  chaotic  condition  of  metering. 
He  urged  that  the  manufacturers  and  the  central  sta- 
tions co-operate  for  the  solution  of  the  metering 
problem. 

Symmetrical  Co-ordinates  in  Power-Factor 
Representation 

The  paper  by  C.  L.  Fortescue  was  a  more  complete 
presentation  of  the  subject  of  power  representation 
by  means  of  symmetrical  co-ordinates,  which  was  out- 
lined by  him  before  the  A.  I.  E.  E.  in  1918  and  resulted 
in  the  following  definitions:  Power  factor  shall  be 
determined  from  measurements  of  three-phase  power 
by  means  of  two  or  more  wattmeters  connected  in  the 
usual  manner  and  from  reactive  power  measured  by  a 
reactive  power  meter  with  the  same  connections  as 
those  used  in  measuring  the  true  power.  If  P  be  the 
true  power  and  Q  the  reactive  power,  power  factor  ^ 
P/(.VP'  -J-  Q'-).  The  ratio  of  one  unit  of  the  negative 
phase  sequence  com.ponent  of  a  quantity  to  the  corre- 
sponding unit  of  its  positive  phase  sequence  component 
is  defined  as  the  unbalance  factor  of  the  quantity  under 
consideration.  Usually  the  ratio  of  the  magnitudes  only 
need  be  considered. 

In  conclusion  Mr.  Fortescue  stated  that  the  power 
factor  defines,  is  easily  measured  and  completely  deter- 
mines all  the  quantities  it  is  necessary  to  know  in 
order  to  make  proper  charges  for  energy. 

Measurement  of  Power  Factor  in  Unbalanced 
Polyphase  Circuits 

It  was  shown  by  R.  D.  Evans  that  an  unbalanced 
system  may  be  readily  resolved  into  its  two  component 
balanced  .systems  and  that  each  may  be  readily  meas- 
ured. 

Definition  2  was  advocated  by  F.  C.  Holtz,  who  also 
outline<l  a  method  of  measuring  power  factor  in  poly- 
phase unbalanced  circuits,  in  accordance  with  this 
definition. 

W.  H.  Pratt  summarized  his  opinions  of  the  two 
definitions  by  saying  that  definition  1  most  nearly 
extends  the  idea  of  the  single-phase  definition  to  poly- 
phase conditions  and  results  in  a  quantity  that  is  well 


suited  for  the  evaluation  of  volt-amperes  in  the  lines. 
Definition  2  gives  a  quantity  that  has  wide  applicability 
and,  when  the  currents  and  voltages  do  not  depart 
greatly  from  sine  waves,  is  easily  measured.  It  is,  how- 
ever, a  characteristic  of  the  load  as  a  whole  and  is  the 
result  of  the  vector  addition  of  its  parts.  It  merits 
a  distinctive  name  of  its  own.  The  analysis  by  .sym- 
metrical components  suggests  a  balance  factor,  which, 
if  readily  measured,  could  be  very  useful.  The  resulting 
power  factor  is  equivalent  to  definition  2.  Finally, 
there  is  no  one  factor  that  can  describe  all  that  it  may 
be  necessary  to  know  under  the  general  head  of  power 
factor,  using  the  word  in  the  very  general  sense  that 
has  been  current  up  to  now. 

Definitions  proposed  by  Carl  J.  Fechheimer  are  given 
as  follows:  Power  factor  is  the  ratio  of  the  true 
watts  to  the  volt-amperes  in  the  balanced  positive 
sequence  systems  of  volts  and  amperes.  The  unbalance 
factor  is  the  ratio  of  the  negative  sequence  amperes 
to  the  positive  sequence  amperes. 

For  technical  purposes  it  is  highly  desirable  to  sep- 
arate the  effects  of  phase  displacement,  unbalance  and 
wave  form,  since  the  causes  and  remedies  for  each  are 
quite  distinct,  pointed  out  Francis  B.  Silsbee.  This 
can  readily  be  accomplished  by  defining  one  or  more 
additional  quantities  so  that  one  quantity  (such  for 
example  as  "vector  power  factor")  indicates  the  phase 
displacement  as  distinct  fi'om  unbalance,  and  a  second 
quantity  (such  as  balance  factor)  shows  the  symmetry 
of  the  loading  as  distinct  from  any  general  phase  shift. 

It  was  urged  by  P.  M.  Lincoln  that  definition  2  gives 
results  which  are  entirely  independent  of  the  question 
of  unbalance.  He  strongly  recommended  that  definition 
2  be  the  one  adopted  for  polyphase  power  factor. 

F.  V.  Magalhaes  emphasized  the  fact  that  manufac- 
turers and  central  stations  are  seriously  in  need  of  a 
standard  definition  of  polyphase  power  factor,  which 
would  most  properly  eminate  from  the  A.  I.  E.  E. 

V.  Karapetoff  pointed  out  that  there  is  no  such  thing 
as  power  factor  of  a  polyphase  circuit,  therefore  an 
attempt  to  define  it  should  not  be  made.  For  practical 
as  well  as  theoretical  purposes  it  would  be  better  to 
measure  the  reactive  power  by  wattmeters  with  the 
voltage  elements  displaced  90  deg.  The  ratio  of  the 
reactive  power-to-power  would  then  be  the  idle  power 
factor  and  would  give  all  conditions  required.  Central- 
station  customers  could  be  told  that  it  is  in  their  power 
to  reduce  this  factor  and  secure  a  better  rate. 

C.  J.  Fechheimer  agreed  with  Professor  Karapetoff 
and  said  power  factor  and  unbalance  factor  should  not 
be  combined  in  one  factor. 

Dr.  A.  E.  Kennelly  urged  an  agreement  regarding 
the  definition  of  power  factor  and  method  of  measuring. 
When  a  three-phase  system  is  balanced  and  there  are  no 
harmonics,  power  factor  may  be  readily  measured  by  a 
polyphase  wattmeter  and  reactive  wattmeter.  The 
effect  of  harmonics  can  be  neglected  for  all  except 
precision  results.  Dr.  Kennelly  recommended  definition 
No.  2,  presented  by  the  joint  committee.  (See  last  issue.) 

Philip  Torchio  said  that  it  is  unnecessary  to  allow  for 
load  unbalance  in  a  definition  of  power  factor  since  it 
can  better  be  taken  into  account  separately.  A  motion 
was  carried  that  it  was  the  consensus  of  opinion  at  the 
meeting  that  polyphase  power  factor  be  defined  as  the 
ratio  derived  from  the  active  power  and  reactive  power. 
The  committee  on  this  subject  was  instructed  to  pro- 
ceed to  devise  definitions  on  the  basis  of  the  discussion 
at  this  meeting,  to  be  acted  upon  later. 


Increasing  Oil -Circuit -Breaker  Capacities 

A  Standard  Oil  Breaker,  Equipped  with  Pressure  Vents,  Hollow 
Contact  Rods  and  an  Improved  Liquid  for  Quenching  the  Arc, 
Showed  Greatly  Increased  Rupturing  Capacity  Under  Actual  Tests 

By  C.  J.  HEJDA 

Testing  Engineer  Commonwealth  Edison  Company 


A     S   CENTRAL-STATION   systems   continue   to 
/>^     grow  new  prol)Iems  arise  concerning  switch- 

/ — ^^  ing  unit  performance  under  extreme  condi- 
^L.  jA-tions.  These  switches  at  the  time  of  their 
installation  proved  quite  adequate,  with  the  limited  size 
of  the  system,  Init  later  became  inadequate  in  ruptur- 
ing capacity  because  of  the  increased  volume  of  energy 
available  at  the  switch  at  the  time  of  trouble. 

In  the  study  of  this  problem  tests  were  recently  made 
at  a   substation   of   one   of   the   largest   central-station 
companies,  on  a   "type   C"   oil  circuit   breaker,   with   a 
view  of  determining  the  extent  to 
which   the   rupturing   capacity   at 
short  circuit  of  switching  units  in 
present  use  may  be  increased   in 
order  to  avoid,  if  possible,  the  ex- 
pense of  replacing  them  by  units 
of  larger  capacity  or  of  a  different 
type.   In  some  instances,  moreover, 
the  greater  space  required  by  the 
new  units  is  not  available. 

A  300-amp.  "type  C"  oil  breaker 
was  connected  to  a  three-conductor 
300, 000-circ.mil  u  n  d  e  r  g  r  o  u  n  d 
cable  20,000  ft.  (G,100ni.)  long  and 
short-circuited  between  two  phases. 
The  energy  was  supplied  from  a 
12,000-volt,  20,000-kva.  turbo- 
generator, operated  at  a  normal 
frequency  of  GO  cycles.  The  tests 
were  first  started  at  reduced  volt- 
age, and  on  each  successive  short 
circuit  the  voltage  was  increased 
in  small  steps  until  the  oil  breaker 
began  to  .'show  stress.  Under  nor- 
mal conditions — that  is,  with  the 
usual  mineral  oil  in  the  wells  and 
no  modifications — the  breaker  be- 
gan to  show  considerable  distress 
on  a  10,000-volt  short  circuit.  Con- 
tacts were  badly  burned,  fire  and 
burning  vapor  were  e-xpelled  from 
the  wells  to  a  height  of  2  ft.  or  3 

ft.  (60  cm.  to  90  cm.),  and  insulators  at  the  top  of  the 
wells  were  broken  from  the  pressure  caused  by  the 
vapor. 

The  breaker  was  then  filled  with  "S.  &  C.  Excello 
Liquid"  in  place  of  transil  oil  and  tests  were  repeated. 
Under  these  conditions  the  breaker  showed  a  marked 
improvement  in  performance.  While  the  porcelain  in- 
sulators again  broke  during  the  opening  under  short 
circuit,  no  flames  were  expelled  and  the  contacts  gave 
little  evidence  of  burning. 

The  breaker  was  then  equipped  with  a  venting  ar- 
rangement, developed  particularly  for  use  with  "S.  &  C. 
Excello  Liquid."  Instead  of  the  usual  solid  contact 
rods,  hollow  brass  or  copper  tubes  were  used  with  a 
venting  arrangement  at  the   upper  end.     These   vents 


VIEW  OF  CIRCUIT  BREAKER  USED  IN  TESTS 
NOTE  SEALED  PRESSURE  VENTS  AT  TOP 


are  normally  closed  by  a  disk  or  sphere  held  in  place 
by  gravity  and  opened  with  pressure  in  wells.  In  the 
ordinary  oil  breaker  using  solid  rods  the  arc  formed  at 
the  contacts  generates  gases,  which  force  the  oil  away 
from  the  arc,  thus  retarding  the  action  of  the  liquid  in 
(luenching  the  arc.  With  the  use  of  the  tubular  rods 
the  quenching  action  is  more  effective,  in  that  the  gas 
pressure  created  in  the  wells  by  the  arc  at  the  contacts 
forces  the  liciuid  across  the  arc  into  the  tube,  where 
the  gases  are  free  to  escape  through  the  top  vents.  The 
wells  were  filled  with  the  "S.  &  C.  Excello  Liquid"  to 
the  usual  level  and  the  tests  again 
repeated.  One  test  was  made  at 
10,000  volts  and  two  at  a  normal 
operating  pressure  of  12,000  volts. 
On  all  these  tests  the  circuit 
breaker  opened  the  short  circuit 
successfully  without  showing  any 
distress. 

To  determine  the  effectiveness 
of  the  hollow  rod  venting,  three 
soldered-disk  pressure  vents  were 
mounted  on  each  well  and  were 
sealed  to  open  at  a  pressure  of  ap- 
proximately 150  lb.  (70  kg.).  On 
each  of  the  above  tests  only  one  of 
the  twelve  pressure  vents  opened, 
which  indicates  that  the  pressure 
in  the  wells  was  not  much  in  excess 
of  150  lb.  (70  kg.)  and  proves  the 
effectiveness  of  venting  in  the 
hollow  rods. 

The  efliiciency  of  the  "S.  &  C. 
E.xcello    Liquid,"    combined    with 
the  venting  arrangement,   is  also 
shown    by    the    small    amount    of 
burning  or  fusing  at  the  end  of 
the  contact  tubes.    The  tubes  in 
each  of  the  tests  showed  only  about 
i  in.  (3.2  mm.)  of  the  circumfer- 
ence  burned    away,    although    the 
thickness  of  the  tube  wall  was  only 
4  in.   (3.2  mm.).    This  amount  of 
burning  is  much  less  than  was  obtained  with  oil  in  the 
wells   and    solid    rods   even   at   the   lower   short-circuit 
voltages. 

The  accompanying  photograph  shows  the  circuit 
breaker  which  was  used  on  the  tests.  The  sealed  pres- 
sure vents  are  plainly  visible  in  the  illustration  at  the 
top  of  the  wells. 

The  tabulations  on  page  68  summarize  the  results 
obtained  in  the  tests  on  the  circuit  breaker  under  the 
various  modified  conditions. 

The  fluid  which  is  referred  to  in  this  article  as  im- 
proving the  rating  of  the  oil  switch  under  test  is  a 
chlorine  derivative,  but  is  much  less  volatile  than  car- 
bon tetrachloride,  which  has  already  been  tried  as  a 
substitute  for  switch  oil. 
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With  usual  transil  oil  in  wells  and  no  modifications 
on  switch: 


Test 

No. 

I 


Terminal 

Pressxire 

of 

Generator, 

Volts 

5.000 

7.900 

10.000 


Short- 
Circuit 
Current, 

Amp. 
900 


2.220 


Kva. 
Ruptured 
(Single- 
Phase) 
4.500 


Remarks 
No  fire.     No  oil  expelled  from  wells. 

Contacts    burned    considerably    at 

tips. 
Considerable  oil  expelled  from  both 

compartments.      Contacts    burned 

considerably.    No  flames. 
Flames  shot   up   along  rods  in   both 

compartments  to  a  height  of  3  ft. 

Top  insulators  on  two  out  of  four 

wells      broke.        Contacts      badly 

burned  at  tips.    About  one-third  of 

oil  expelled  from  wells.      Oil  badh- 

carbonized. 


With  the  low-volatile  chlorine  derivative  in  place  of 
usual  transil  oil — other  conditions  the  same: 


Terminal 

Pressure 

Short- 

Kva. 

of 

Cirruit 

Ruptured 

Test 

Generator, 

Current, 

■  (Single- 

No. 

Volts 

Amp. 

Phase) 

4 

10,000 

2,100 

21,000 

Remarks 
.\bout  one-quarter  to  one-third  of 
liquid  expelled  from  wells.  N  o 
flames.  Three  insulators  out  of  four 
broke  as  in  test  No.  3.  No  appre- 
ciable burning  of  contacts. 

With  the  low-volatile  chlorine  derivative  and  bakelite 
disks  at  the  top  of  wells  in  place  of  porcelain  insulators 
to  guide  the  rods: 


Ternun.il 

Pressure 

Short- 

Kva. 

of 

circuit 

Ruptured 

•lest 

Generator, 

Current. 

(Single- 

.Vo. 

Volts 

Amp. 

Phase) 

5 

8,000 

I,S60 

15,000 

10.000 


10.000 


1.800 


2.100 


18.000 


Remarks 

Slight  burning  of  contacts.  Small 
amount  of  liquid  expelled  from 
wells  around  rods. 

No  appreciable  burning  of  rod  con- 
tacts. Small  amount  of  liquid 
expelled  from  wells. 

No  appreciable  burning  of  contacts. 

With  the  low-volatile  chlorine  derivative  and  vented 
tube  contacts  in  place  of  solid  rods: 


Terminal 

Pressure 

Short- 

Kva. 

of 

Circuit 

Ruptured 

Test 

Generator, 

Current, 

(Single- 

No. 

Volts 

Amp. 

Phase) 

Remarks 

e 

10,000 

2,100 

21,000 

.\bout  ^  in.  of  tube  contact  burned. 
From  J  in.  to  2i  in.  of  liquid  ex- 
pelled from  wells. 

9 

12.070 

2.520 

30,400 

Contact  tubes  burned  ofT  ^  in.  to  i  in. 
About  \l  in.  to  2i  in.  liquid  ex- 
pelled from  wells. 

10 

12,100 

2,580 

31,200 

Very  slight  burning  of  contact  tubes. 
No  appreciable  amount  of  liquid 
lost. 

Park  Lighting  with  Flood  Lamps 


IN  ORDER  to  minimize  shadows  there  has  been  installed 
in  the  Syracuse  (N.  Y.)  park  system  a  system  of  flood 
liRhtinjr  which  is  somewhat  novel  for  this  kind  of  work. 
Ordinarily  parks  have  only  a  few  low-power  lamps  which 
dimly  light  some  of  the  paths.  In  four  of  the  Syracuse 
parks  are  144  Western  Electric  1,000-volt  floodlamps. 


Re-establishing  Electric  Service 
in  France 

Chamber  of  Deputies  Adopts  a  Measure  Provi(iing  Slate 

Aid  for  High-Tension  Distribution  of  Energy  in 

Devasted  Areas  Over  a  Distance  of  1,500  Km. 

N'OT  very  long  since  Le  Genie  Civil  contained  an 
account,  by  G.  Tochon,  of  a  law  adopted  by  the 
French  Chamber  of  Deputies,  and  at  the  time  the  article 
was  published  awaiting  acceptance  by  the  Senate,  which 
is  of  more  than  national  interest.  It  concerns  the  speedy 
resumption  of  electrical  service  in  those  parts  of  France 
which  were  overrun  by  the  invaders  and  suffered  the 
destruction  of  their  electrical  power  houses  and  trans- 
mission lines.  Without  waiting  for  the  effects  of  a  more 
general  law  previously  introduced  and  applying  to  the 
whole  of  France,  the  act  now  proposed  is  intended  to 
meet  the  immediate  needs  of  the  devastated  regions  by 
reducing  the  number  of  central  stations  as  compared 
with  their  number  before  the  war,  by  augmenting  their 
generating  capacity  and  installing  identical  machinery 
in  all,  thus  permitting  their  operation  in  parallel,  and 
by  erecting  high-tension  lines  tying  the  stations  to- 
gether and  distributing  the  energy  throughout  the  dis- 
tricts affected.  The  execution  of  this  program  is  a 
necessary  preliminary  to  the  resumption  of  industrial 
activity  in  those  regions,  and  it  will  not  meet  with  the 
obstacles  that  the  existence  of  power  houses  in  full  oper- 
ation will,  in  other  parts  of  the  nation,  impose  to  the 
more  general  program. 

Features  of  French  Government's  Proposal 

The  methods  of  war  followed  by  the  Germans  wrought 
the  destruction  in  part  or  whole  of  many  central  sta- 
tions and  transmission  lines.  Against  this  tremendous 
loss  can  be  set  the  acquisition  of  a  few  power  houses 
built  by  the  foe  for  military  purposes,  notably  an  un- 
finished edifice  at  Hirson,  near  Sedan.  It  is  imperative 
to  repair  what  is  reparable,  to  reassemble  scattered 
fragments — in  short,  to  reorganize  the  entire  produc- 
tion and  transmission  of  energy.  Rather  than  leave  this 
great  work  to  the  caprice  of  individuals  or  companies, 
the  French  Government  has  thought  it  right  to  draw 
up  a  program  to  which  all  operators  will  be  obliged  to 
conform.  The  main  features  of  this  program  are 
these : 

To  make  possible  the  restoration  of  central  power 
houses  the  government  will  advance  to  the  operators 
part  of  the  indemnities  to  which  their  loss  by  the  war 
entitles  them  on  condition  that  they  devote  these  sums 
to  the  purchase,  under  the  control  of  the  government, 
of  electrical  machinery  and  equipment.  The  government 
will  at  its  own  expense  finish  the  German-built  central 
station  at  Hirson. 

High-tension  lines  (45,000  volts)  are  to  be  erected 
from  Lille  to  Paris  and  from  Saint-Dizier  to  Chambley, 
in  Lorraine,  thus  extending  at  each  end  beyond  the 
devastated  region,  the  total  length  reaching  1,500  km. 
(9.S5  miles).  This  program  of  construction  will,  for 
financial  reasons,  be  divided  into  two  parts,  according 
to  the  degree  of  urgency,  the  branch  networks  into  the 
devastated  districts  being  constructed  first  and  a  double 
line  connecting  these  networks  with  the  Parisian  region, 
Ijy  way  of  Arras,  Albert,  Monldidier  and  Creil,  after- 
ward. 

The  projects  for  electrical  central-station  installatio"- 
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PROPOSEU    RECONSTKUCTION     OF     HIGH-TENSION     NKTWIIRKS    IN 
THE  RECOVERED  DISTRICTS  OF  FRANCE 

made  under  this  plan  would  be  executed  as  public  works 
on  the  issuance  of  a  simple  decree  by  the  Council  of 
State.  The  expenses,  estimated  at  135,000,000  francs, 
would  be  borne  either  by  the  government  or  by  asso- 
ciations and  societies  for  the  production  and  distribu- 
tion of  electrical  energy,  grouped  among  themselves  and 
associated  or  not  with  the  government.  The  operation  of 
the  lines  would  be  intrusted  to  such  associations,  vari- 
ously capitalized,  and  comprising  two  classes  bearing 
the  respective  titles  of  managers  and  concessionaires. 
The  first  class  would  put  into  effect,  under  the  control 
of  the  State,  all  the  acts  of  administration  involving 
the  receipts  and  expenses  of  operation,  paying  to  the 
State  a  rent  equivalent  to  interest  and  amortization  at 
6  per  cent  on  the  capital  first  advanced,  paying  on  the 
capital  invested  by  the  managing  association  a  rate 
equal  to  the  highest  average  rate  of  French  retttes  plus 
two  points,  and  dividing  any  excess  in  the  proportion  of 
50  per  cent  to  the  State  and  50  per  cent  to  the  managing 
company.  The  second  class  would  work  under  similar 
financial  arrangements,  but  the  exploitation  of  the  net- 
work, or  that  portion  of  it  constituting  the  concession, 
would  be  under  the  direct  control  of  the  State.  The 
government  authorities  would  choose  one  or  the  other 
of  these  alternative  methods  of  operation  in  accordance 
with  the  public  interests. 

The  regulations  made  by  operating  associations  would 
be  subject  to  the  approval  of  the  government,  and  gov- 
ernment representatives  would  sit  on  the  administra- 
tive councils.  The  president  of  an  association  would 
in  every  case  be  chosen  by  the  Minister  of  Public  Works. 
The  official  tariff  of  charges,  in  the  case  of  operation 
by  concessionaires,  or  a  special  agreement,  in  case  of 
operation  by  managers,  would  fix  the  division  of  the 
charges  and  the  profits.  It  is  hoped  the  expenses  of 
the  undertaking  will  be  in  part  met  by  the  receipts. 
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M.  Tochon  expressed  the  hope  that  the  project  would 
speedily  become  a  law  by  the  acquiescence  of  the  Senate; 
for,  though  it  has  been  found  possible  to  begin  the 
work  under  the  authority  of  previous  legislation,  it  has 
proved  difficult,  in  the  absence  of  a  declaration  of  public 
utility,  to  vanquish  the  resistance  of  landowners  who 
refuse  to  permit  the  erection  of  towers  on  their  prop- 
erty. The  projected  law,  he  said,  would  mark  the  first 
attempt  at  a  methodical  organization  of  the  distribu- 
tion of  electrical  energy  in  France. 


IF  EVER  there  teas  a  time  ivhen  the  country  in  gen- 
eral believed  in  the  research  being  done  in  colUges, 
it  is  now.  This  sentiment  is  based  upon  the  work  done 
by  scientific  men  in  the  war.  There  is  a  demand  for 
research  men  in  connection  with  all  big  corporations. 
They  go  to  the  universities  for  their  men,  and  this  is 
proof  in  itself  that  the  universities  provide  their  stu- 
dents with  the  proper  methods  of  research.  Notable 
fields  where  scientific  research  has  been  the  underlying 
foundation  are  sound  ranging,  the  detection  of  sub- 
marines by  sound,  and  a  complete  revision  of  the  whole 
method  of  firing  projectiles.  This  was  done  by  men  who 
had  never  studied  these  things,  but  who  were  familiar 
7cith  the  mathematical  and  physical  principles  that  lie 
at  the  base  of  them.— Prot.  L.  P.  ElSENHART  of  Prince- 
ton University. 


Interconnection  in  Southern  Vermont — II 

Tying  Hydro-Electric  Properties  Together  for  Co-operative  Serv- 
ice Saves  Fuel  and  Water — Centralization  of  Dispatching  Func- 
tion Helpful  —  Graphic  Analysis  of  Intercompany  Operations 


^ 


CONSOLIDATION  of  isolated  utilities  in  south- 
ern Vermont  into  an  interconnected  electric 
service  system  has  made  it  possible  to  operate 
much  more  economically  and  at  the  same  time 
to  increase  the  reliability  of  service  and  to  extend  the 
availability  of  the  total  power  resoui-ces.  Five  impor- 
tant systems  of  hydro-electric  supply  and  several  indus- 
trial plant  generating  stations  are  connected  so  that 
they  can  now  interchange  energy  and  give  a  co-operative 
service.  Low,  medium  and  high  heads  are  involved, 
and  several  old  plants  had  to  be  rehabilitated  and  the 
equipment  standardized  as  much  as  possible.  For  this 
reason  the  method  of  handling  the  interconnection  prob- 
lems should  interest  engineers  who  may  have  a  similar 
problem  to  face  elsewhere  in  the  country.  This  infor- 
mation was  given  in  the  last  issue  of  the  Electricai- 
World,  July  3,  1920.  In  the  current  issue  features  of 
one  of  the  hydro-electric  plants,  which  has  the  highest 
head  east  of  the  Rockies,  are  presented,  and  information 


tank  a  36-in.  (91.5-m.)  lock-bar  steel  pipe  is  run  down 
the  hillside  to  the  station,  the  length  of  run  being  2,.S00 
ft.  (701  m.). 

The  tailwater  from  the  station  is  discharged  into  Lake 
Dunmore,  a  1,200-acre  (486-hectare)  reservoir  with  a 
drainage  area  of  30  square  miles  (76  sq.km.),  and  this 
lake  in  turn  discharges  into  the  Salisbury  plant  through 
a  wood-stave  penstock  2,800  ft.  (855  m.)  long  and  5  ft. 
(1.5  m.)  in  maximum  diameter.  A  2,100-kw.  generat- 
ing set  is  installed,  consisting  of  a  1,625-kva.,  25-cycle 
generator  and  a  1,000-kva.,  60-cycle  generator  direct- 
connected  to  a  horizontal  waterwheel  operated  under  a 
head  of  178  ft.  (54  m.).  These  two  stations  are  similar 
in  delivering  energy  at  two  frequencies  and  illustrate 
the  practice  of  reutilization  of  water  so  frequently 
taken  advantage  of  in  this  district.  The  supply  of 
energy  to  an  electric  railway  load  required  the  use  of 
25-cycle  generating  equipment  in  addition  to  the  60- 
cycle  outfit,  rotary  converters  operated  at  that  frequency 


Vermont   Hydro-Electric   Corporation  Hortonia    Power  Company.  Lake   Dunmore 

INTERIOR  OF  TWO   OF  THE   SOUTHERN    VERMONT  GENERATING   STATIONS 


is  given  regarding  future  system  developments  expected, 
nature  of  load  in  Vermont,  and  some  of  the  operating 
practices  on  this  interconnected  system. 

Highest  He.\d  Plant  East  of  Rockies 

Of  the  eight  active  plants  of  the  Hortonia  company, 
the  mo."t  noted  from  the  engineering  standpoint  is  the 
Silver  Lake  station.  Containing  a  single  unit  of  2,260 
kw.  rating,  divided  into  two  generating  sets  of  25  cycles 
and  60  cycles  driven  from  a  common  waterwheel.  this 
station  operates  under  the  highest  known  head  east  of 
the  Rocky  Mountains,  675  ft.  (206  m.).  The  Silver 
Lake  station  was  built  in  1917  and  is  located  in  the  towm 
of  Salisbury,  on  the  shore  of  Lake  Dunmore.  It  utilizes 
(he  waters  of  Silver  Lake  and  two  nearby  streams. 
Silver  Lake  lies  700  ft.  (214  m.)  higher  than  Lake  Dun- 
more, and  at  its  outlet  a  concrete  dam  has  been  built, 
raising  the  level  of  Silver  Lake  15  ft.  (4.6  m.),  and 
impounding  about  287,000,000  cu.ft.  (8,140,000  cu.m.") 
of  water.  From  the  intake  a  5-ft.  (1.5-m.)  wood-stave 
pipe  i.s  carried  for  3,000  ft.  (915  m.)  to  a  12-ft.  (3.7-m.) 
diameter  by  a  90-ft.  (27-m)  high  surge  tank.  From  the 
70 


furnishing  direct  current  for  traction  service.  The 
Hortonia  company  also  supplies  25-cycle  energy  to  an 
important  industrial  load  in  New  York  State,  to  be  men- 
tioned later,  and  the  transmission  line  of  the  company 
running  westward  from  Lake  Dunmore  to  Lake  Cham- 
plain  is  operated  at  this  frequency. 

In  eastern  Vermont  the  Hortonia  company  interests 
operate  a  group  of  locally  interconnected  stations,  which, 
with  industrial  plant  generating  capacity  tied  into  the 
system,  will  add  about  1,200  kw.  in  hydro-electric 
energy  to  the  resources  of  the  western  lines  and  plants 
when  a  44,000-volt  line  is  constructed  from  the  Pike  Hill 
copper  mines  to  Bethel.  The  stations  in  this  eastern 
network  range  in  hydro-electric  capacity  from  160  kw. 
to  500  kw.  and  are  interconnected  by  13,200-volt  lines. 

At  Port  Henry,  N.  Y.,  the  Hortonia  company  operates 
a  hydro-electric  plant  of  about  1,200  kw.  rating,  deliver- 
ing both  25-cycle  and  60-cycle  energy.  A  single  water- 
wheel drives  two  generators  as  in  other  plants  noted 
before.  All  the  25-cycle  energy  from  this  station  is  sold 
to  the  Witherbee-Sherman  Company  through  the  Port 
Henry   Light,    Heat   &    Power   Company,    at    Mineville, 


July  10,  1920 


ELECTRICAL     WORLD 


71 


ELEVATION  AND  CROSS-SECTION  OF  RUTLAND  STATION 


N.  Y.  This  industrial  company  owns  the  largest  mag- 
netic iron-ore  field  in  the  country,  the  annual  output 
being  about  1,250,000  tons  and  the  annual  energy  con- 
sumption  about   12,000,000   kw.-hr.  . 

.    Future  Dkvelopments  Expected 

Other  power  and  reservoir  sites  are  owned  by  the 
various  companies  for  future  development  in  this  dis- 
trict, and  as  the  interconnection  program  is  worked  out 
on  the  local  and  adjacent  systems  a  much  larger  degree 
of  co-ordination  than  is  at  present  feasible  is  likely  to 
be  accomplished.  The  Hortonia  system  is  at  present 
connected  with  the  Vermont  Hydro-electric  system  by 
a  tie  line  recently  built  between  Brandon  and  Pittsford, 
operated  at  13,200  volts  but  designed  for  ultimate 
operation  at  44,000  volts.  Near  Salisbury  the  Hortonia 
lines   are  connected   with  the  44,000-volt   lines   of   the 


Vermont  Marble  Company.  The  u.se  of  44,000  volts  on 
the  trunk  transmissions  affords  much  greater  oppor- 
tunity for  effective  co-operation  in  service  between  the 
different  companies  than  lower  voltage  ties,  on  account 
of  the  increa.sed  amounts  of  energy  which  can  be  inter- 
changed. On  some  of  the  later  line  construction  the 
wishbone  type  of  cross-arm  is  used,  but  comparatively 
little  has  been  done  in  this  territory  as  yet  to  standard- 
ize the  high-tension  overhead  work.  Opportunities  exist 
for  improving  the  line  loss  after  the  distribution  of 
loads  and  co-ordination  of  plants  are  studied.  Thus  far 
comparatively  little  has  been  done  in  the  way  of  install- 
ing parallel  or  loop  lines,  but  as  time  goes  on  this  will 
undoubtedly  receive  much  more  attention  in  districts 
where  alternative  feeds  are  seen  to  be  feasible. 

Although    the    idea    is   widespread    that    Vermont    is 
largely  an  agricultural  state,  the  various  interconnected 
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systems  handle  very  substantial  industrial  loads  and 
are  at  present  seriously  considering  the  development 
of  water  rights  additional  to  those  now  in  service  in 
order  to  meet  the  rapidly  increasing  demands  for  power. 
Among  its  larger  customers,  the  Hortonia  company 
serves  tanning,  granite,  talc,  box,  marble,  kaolin,  mines 
and  public  utility'  interests.  The  Vermont  Hydro-Elec- 
tric Corporation  serves  a  slate  mill  which  has  a  3,000-hp. 
twenty-four-hour  load  and  a  range  in  motor  rating  of 
1  hp.  to  250  hp.,  a  scale  manufacturer,  a  marble  com- 
pany, a  stone-working  machineiy  manufacturer,  a  rail- 
road machine  shop,  a  mine  machinery  company,  a  large 
machine-tool  manufacturer,  and  other  important  indus- 
trials, besides  the  railway,  lighting  and  small  power 
service  in  Rutland  and  other  communities.     The  plants 
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Jan    Feb    Mar  Apr.    nay  June  July   Aug   Sept,  Oct.    Nov.    Dec. 
1918 

1  Colonial  Co  System  4     Cc^rversFialls  Sta.25  ~Gen. 

2  Pittsford  Station  5     Coirvers  Falls  60  ~         " 

3  Mendon         "  I'a-KJ-KJts  -  System  Output 

SEGREGATED  SYSTEM  OUTPUT 

of  the  Vermont  Marble  Company  supply  hydro-electric 
energy  to  over  100  miles  (160  km.)  of  industrial  trans- 
mission lines,  about  seventy-five  quarries,  and  a  con- 
nected motor  load  of  about  14,000  hp. 

In  operating  these  interconnected  plant.s  it  is  the 
effort  of  the  load-dispatching  organizations  to  conserve 
water  in  the  reservoir.s  so  far  as  practicable,  utilizing 
the  daily  stream  flow  to  maximum  advantage.  In  the 
Rutland  district  the  Chittenden  Reservoir  is  the  main- 
stay of  the  hydraulic  situation.  The  variations  in  the 
elevations  of  water  in  this  reservoir  above  the  Rutland 
base  for  1917  and  1918  are  shown,  with  the  correspond- 
ing rainfall,  in  the  accompanying  diagrams,  and  from 
these  it  will  be  seen  that  it  is  customary  to  draw  down 
the  reservoir  in  the  late  summer  and  in  mid-winter, 
passing  the  water  through  the  Pittsford  and  Mendon 


stations,  while  at  other  periods,  when  the  stream  flows 
are  more  ample,  the  "flash"  stations  are  depended  upon 
to  a  greater  extent. 

The  operation  of  the  plants  is  well  brought  out  in  the 
accompanying  diagram  of  daily  station  outputs  for 
October,  1919.  At  that  time  the  flow  of  the  Black  River 
at  the  Cavendish  plant,  of  the  Poultney  River  at 
Carvers  Falls,  and  the  Connecticut  River  at  Vernon  per- 
mitted the  liberal  use  of  these  stations,  together  with 
the  plants  of  the  Vermont  Marble  Company,  while  the 
Pittsford  and  Mendon  stations  were  run  at  very  moder- 
ate outputs.  The  twenty-four-hour  load  curve  of  the 
system  on  Oct.  30,  1919,  shows  how  evenly  loaded  some 
of  these  plants  were  and  how  little  need  existed  for 
drawing  down  the  stored  water  back  of  the  Pittsford 
and  Mendon  stations.  The  block  diagram  of  monthly 
plant  outputs  for  1918  also  shows  how  well  the  stations 


INTERCONNECTEn  HYDROELECTRIC  STATIONS 
SOUTHERN  VERMONT 

K\v,  No.  IVad 

Station                      Location            OperatingCompany  Available  Units  (I  t. 7 

Pittsford EaistCreek Vermont  Hydro ... .    2,200  3  48) 

-Mendon East  Creek Vermont  Hydro 2,100  4  220 

Cavendish Black  River Vermont  Hydro ...  .     1,500  3  I2U 

Clareraont Sugar  .River  Vermont  Hydro,  ..  ,        320  I  20 

CarversFalls Poultney  River Vermont  Hydro 1,040  2  120 

\'ernon Connecticut  River .  N.  E.  Power  System  3,500  8  34 

Huntington  Falls.  Otter  Creek  Vermont  Marble..  1,600  2  40 

Beldens Otter  Creek Vermont  Marble..  1,600  2  40 

Proctor. OttCT  Creek Vermont  Marble  2,400  3  120 

Center  Rutland  Otter  Creek Vermont  Marble  ..  275.  1  30 

Hortonville. Benson Hortonia  Power.  ^  .  .■  >750  'I  176 

Brandon.....'...   Neshobe  River.  ..  .  Hortonia  Power  250  2  63 

Bristol......::.,.',   New  Haven  River ,  Hortonia  Power  250  I  115 

Silver  Lake Lake  Dunmore Hortonia  Power  2,260  1  675 

Lake  Duumore.. .   Salisbury Hortonia  Power ,  .  .  .  2,100  •  1  178 

Gavsville White  River Hortonia  Power. ..  ,       300  1  27 

Bethel White  River Hortonia  Power 560  2  16 

Middleburv Otter  Creek Hortonia  Power 2,160  3  30 

PortHenry,N.  v.  McKenzieBrook...    Port  Hern,' I-t  *  Pwr.  1.200          1  38 

were  co-ordinating,  with  the  interchange  of  energy  be- 
tween the  several  plants  recorded.  In  1918  the  operat- 
ing organization  took  4,849,760  kw.-hr.  from  the  Chitten- 
den Reservoir,  against  4,808.870  kw.-hr.  in  1917,  and  by 
the  eflScient  co-ordination  of  interconnected  stations 
the  water  level  in  this  basin  at  the  close  of  the  year  was 
actually  8  ft.  (2.7  m.)  above  that  at  the  beginning.  In 
other  words,  efficient  plant  handling  yielded  an  increased 
output  from  the  reservoir  during  the  year  and  added 
about  1,000,000  kw.-hr.  in  storage  besides.  The  rainfall 
at  Chittenden  Reservoir  in  1918  was  43.28  in.  (110  cm.) 
and  the  Pittsford  station  used  847,665,000  cu.ft.  (24.- 
000,000  cu.m.)  of  water  from  the  reservoir,  or  about 
176  cu.ft.  (50  cu.m.)  per  kilowatt-ljour.  During  that 
year  the  Vermont  Marble  Company  sold  the  Rutland 
system  7,377,300  kw.-hr.  and  purchased  from  the  latter 
235,200  kw.-hr.  The  total  energy  generated  and  pur- 
chased on   the  Rutland  system  was  21,219,810  kw.-hr. 


THE  underhjinf/  principle  of  government  is  justice. 
Ours  might  be  called  the  court  of  the  penniless  man. 
A  laborer  may  come  who  has  a  grievance,  and  this  court 
is  commanded  by  law  to  provide  that  man  with  expert 
advice  for  the  full  development  of  his  side  of  the  case. 
If  the  aggrieved,  person  is  not  satisfied,  he  may  appeal 
directly  to  the  State  Supreme  Court,  still  without  one 
penny  of  cost.  They  say,  "You  have  taken  away  the 
only  weapon  we  had,  the  weapon  of  the  strike."  It  is 
adequate  to  answer  that  in  every  honorable  controversy 
we  have  given  them  the  much  more  effective  tveapon  of 
the  state  government. — GOVERNOR  Allen  of  Kansas  on 
the  State  Industrial  Court. 


Calculation  of  Feeder  Voltage  Regulation 

Through  the  Use  of  the  Accompanying  Chart  the 
Voltage  Regulation  of  a  Given  Feeder  May  Be 
Obtained  Readily  for  Any  Load  and  Power  Factor 

By  W.  C.  CHAIM'KI.L 

Electricity   Commissioner,  Melbourne,  Australia 


THE  calculation  of  feeders  is  recognized  by  de- 
signing engineers  to  be  somewhat  tedious,  and, 
while  shortened  methods  have  been  proposed, 
they  do  not  give  voltage  drop  and  power  loss 
for  more  than  one  load.  In  this  article  a  method  is  given 
which,  to  the  writer's  knowledge,  has  not  yet  been  pub- 
lished, whereby  this  tedious  calculation  is  eliminated. 
In  order  to  present  the  method  in  a  clear  manner  an  ex- 
ample will  be  worked  out  giving  the  preliminary  calcu- 
lations for  obtaining  the  size  of  wire.  No  attempt  will 
be  made,  however,  to  prove  the  formula  used,  as  this 
has  already  been  dealt  with  in  the  many  books  on  feeder 
design,  and  any  other  formula  may  be  used  which  the 
engineer  may  choose  for  himself,  provided  that  the 
voltage  drop  for  a  given  load  is  obtained. 

The  method  of  calculating  feeders  radiating  from  a 
substation  is  usually  based  on  an  assumed  load  at  the 
end  of  the  line,  an  assumed  power  loss  and  the  requisite 
size  of  feeder  to  suit  the  ret|uirements  of  the  engineer. 
Further,  the  voltage  at  the  substation  is  constant  and 
the  load  at  the  consumers'  motors  variable.  The  calcula- 
tion, however,  is  based  on  the  maximum  load  with  per- 
haps provision  for  some  further  additional  load,  and 
-should  it  be  desired  to  know  what  voltage  and  power  loss 
would  be  obtained  at  the  consumers'  terminals  if  addi- 
tional motors  were  installed,  the  engineer  would  ordi- 
narily have  to  make  fresh  calculations  in  order  to  say 
whether  it  would  be  economical. 

For   the   purpose   of   showing   how   such    calculations 
may  be  avoided  by  the  con.struction  of  suitable  curves, 
the  following  illustrative  example  is  worked  out. 
Assume : 


Vs  = 


0  3,000  kw. 

11,400  volts  (constant) 


Vc  =    10,600  volts 

=   50  cycles 
PF  =   90  per  cent 


Load  at  consumers' 
terminals. 

Voltage  at  substation, 

Voltage  at  consumers' 
terminals. 

Frequency 

Power   factor. 

Spacing  of  conductors,     S  ^   30  in. 

Distance,  L  =   3  miles 

Percentage  power  loss  at 
3,000  kw.,  90  per  cent 
P.F.,  Q  =   7  per  cent 

Area  of  conductor  in  million  circular  mills  is  given  by 

1.04  X  F 


A 

"~       Q 

where 

F 

L  X  kw 
'  (PFX  VcV- 

Substituting 

F 

in 

a) 

we  have 
1.04  X  LXkw 

Q  X  (PFX  Vcy 


(1) 


(2) 


(3) 


Inserting  the  numerical  values  in  (3),  we  have 

.   _  1.04  X  3  X  5.280  X  3,000  _ 

"        7  X  (0.90  X  10600)'        ~"  """^ 

From  wire  tables  the  nearest  size  of  wire  correspond- 
ing to  this  area  is  No.  1  B.  &  S.,  which  has  a 

Resistance  =  r  =  0.678  ohm  per  mile. 
Reactance    =  a-  =  0.560  ohm  per  mile. 

Having  obtained  the  size  of  the  wire,  the  resistance 
and  reactance,  the  voltage  drop  can  now  be  calculated: 


where 


Voltage  drop  =r  P  =v'3  X  /  X 
L(r  cos  f)  -\-  X  sin  G) 

kw  X  1000 


I   3    ■    Vc  y  PF 
Substituting  /  in  equation  (4),  we  have 

L  X  kw  X  1,000  (rcos9  -f  x  sin  9) 


P  = 


Putting 
^ve  have 

voltage  drop  = 


VcX  PF 

(»•  cos  6  +  a:  sin  6)  = 

L  X  kw  X  1000  /:  D 


D, 


(4) 
(5) 

(6) 
(7) 

(8) 


Vc  X  PF. 

The  values  of  r  cos  6  and  x  sin  6  can  easily  be  calcu- 
lated or  may  readily  be  taken  from  Frederick  Warren's 
"Curves."    The  formulas  for  voltage  drop  given  in  (8) 


lOCO 


1500  2j000 

Load    in  Kilow/atts 


CONSTRUCTION  OF  CURVES  FOR  FINDING  FEEDER 
VOLTAGE  DROP 

will  only  give  the  drop  for  values  of  Vc  which  are 
assumed  at  the  consumers'  end.  What  the  engineer 
wants  to  know  is  what  voltage  the  consumer  will  get 
with  different  loads  with  constant  voltage  at  the  sub- 
station.   This  can  be  obtained  as  foUows: 
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Take  any  load  and  power  factor,  say  2,000  kw.  and 
90  per  cent,  and  in.sert  in  (8),  having  previously  worked 
out  values  of  D    (equation  7). 
D  =     (0.678  X  0.90    f  0.560  X  VI  —  (0.9)'  =  0.85 


3  X  2,000  X  1,000  X  0.85  _  5,655,000 


(9) 


Vc  X  0.90  Vc 

Two  values  of  Vc  need  only  be  taken  (a)  the  voltage 
at  the  substation,  11,400  volts;  (b)  the  lowest  voltage 
that  it  is  desirable  to  supply,  say  10,600  volts.  Insert- 
ing these  in  (9)  we  have: 

V  P  V  +  P 

(a)  11,400     496      11,896         (10) 

(b)  10,600     534      11,134         (11) 

On  squared  paper  lay  off  on  the  axes  load  in  kw. 
and  V  (see  diagram  1).  On  the  perpendicular  through 
2,000  kw.  find  points  A  and  B,  namely,  11,134  and 
11,896;  divide  the  distance  between  A  and  B  in  eight 
equal  parts- or  into  as  many  spaces  as  required  between 
the  %'oltage  limits.  Draw  a  line  from  C  through  A  and 
continue  until  it  cuts  the  horizontal  line  through  D, 
this  being  the  substation  voltage.  From  /)  drop  a 
perpendicular  until  it  cuts  the  horizontal  line  through 
Cat  F. 

This  is  one  point  on  the  curve  for  90  per  cent  power 
factor.  The  same  operation  is  carried  out  for  the  rest 
of  divisions,  i.e.,  from  G  through  H  to  K  and  down  to 
L  and  C.  and  the  last  point  of  course  must  be  at  D. 
Connect  all  these  parts  together  and  we  now  have  a 
curve  which  will  give  the  voltage  at  the  consumers' 
terminals  for  any  load  with  constant  voltage  at  the 
substation. 

With  the  help  of  a  slide  rule,  by  formulas  (3)  and 
(8)  any  feeder  can  quickly  be  calculated,  and  the  volt- 
age drop  obtained  and  plotted  on  squared  paper.  Similar 
curves  for  80  and  70  per  cent  are  also  drawn  in  power 
factor. 

Power  loss  curves  may  be  drawn  on  the  same  sheet, 
thus  making  a  complete  set  for  the  particular  feeder. 
The  voltages  taken  are  those  from  the  curves  just 
obtained,  and  the  power  losses  are  worked  out  at  these 
voltages. 

Handling  Lignite  Coal  to  Prevent 
Spontaneous  Combustion 

Fuel  Is  Mined  and  Burned  Within  Twenty-four  Hours 

at  Lacombe  Plant  of  Denver  Gas  fis 

Electric  Company 

By  Alex.  W.  Morgan 

THE  Denver  (Col.)  Gas  &  Electric  Light  Company's 
new  Lacombe  station  is  being  operated  almost  en- 
tirely with  lignite  coal  as  a  fuel.  As  a  raw  lignite 
cannot  be  stored  economically  and  as  it  would  take  fire 
quickly  from  spontaneous  combustion,  its  safe  storage 
is  exceedingly  difficult. 

Denver  is  within  30  miles  (48  km.)  of  a  very  large 
lignite  coal  field,  and  coal  that  is  mined  one  day  is 
delivered  to  the  power  plant  the  next.  This  being  the 
case,  a  continuous  supply  of  coal  is  always  assured  to 
the  plant,  and  therefore  no  attempt  is  made  to  store 
lignite  coal  at  the  plant  for  emergency  use.  Whenever 
coal  is  to  be  stored  for  emergency  use  a  bituminous 
coal  from  the  southern  part  of  the  state  is  purchased. 
There   is   nothing  novel    in   the  coal-handling  equip- 


ment, and  only  a  brief  description  of  it  need  be  given 
here.  Coal  is  dumped  into  a  track  hopper  and  from 
there  passes  through  a  Jeffery  24-in.  (60-cm.)  single- 
roll  crusher  which  reduces  the  size  of  the  coal  to  3-in. 
(19  mm).  The  coal  then  drops  onto  a  20-in.  (50-cm.) 
belt  conveyor,  which  carries  it  a  distance  of  114  ft.  (34 
m.)  up  7 J  deg.  incline  and  delivers  it  to  a  vertical  bucket 
elevator.  This  elevator  carries  the  coal  a  distance  of 
67  ft.  (20  m.)  to  the  top  of  the  boiler  house  and  dis- 
charges it  into  a  scraper  conveyor.  The  scraper  con- 
veyor runs  127  ft.  (39  m.)  along  the  top  of  the  four 
bunkers  and  is  so  arranged  that  coal  can  be  delivered 
to  any  bunker.  The  belt  speed  is  222  ft.  (68  m.)  per 
minute.  The  scraper  speed  is  100  ft.  (30  m.)  per 
minute,  and  the  entire  equipment  has  a  capacity  of  60 
tons   (51  t.)   per  hour. 

Bunkers  of  Peculiar  Design  to  Meet  Varying  Needs 
OF  Denver  Company's  Plant. 

The  fact  that  lignite  cannot  be  stored  safely  was 
borne  in  mind  when  the  bunkers  were  designed.  From 
the  photograph  it  will  be  noticed  that  the  bunkers  are 
of  peculiar  shape  and  design.     They  have  received  var- 


COAL  BUNKERS  and  COAL  SPREADERS  ARE  FEATURES  OF  DENVER 
PLANT    fitted    UP   FOR   LIGNITE   COAL 

ious  names,  such  as  "inverted  parrot  cage,"  "beehive" 
and  "wasps'  nest."  They  are  built  up  of  a  .skeleton 
steel  work  consisting  of  sixty-eight  4  in.  (12-mm.) 
round  iron  rods  bent  to  shape  and  fastened  at  the 
top  into  the  building  steel  and  at  the  bottom  into  a 
special  angle-iron  circular  form  and  plate.  Two  loops 
of  6-in.  (15-cm. )  channel  iron  serve  as  the  main  hor- 
izontal tie  members.  Rings  of  J  in.  (12  mm.)  round 
iron  are  fastened  securely  to  the  vertical  members  at 
various  intervals,  and  expanded  metal  lath  is  fastened 
to  the  inside  of  the  skeleton  steel  work.  On  the  in- 
side surface  of  this  metal  lath  was  spread  a  thin  coat 
of  concrete,  which  served  as  a  backer,  and  then  to  both 
inside  and  outside  surfaces  of  the  bunkers  was  given  a 
1-in.  (25-mm.)  coat  of  cement,  shot  on  with  a  cement 
gun,  making  a  total  thickness  of  the  walls  slightly  over 
2  in.   (5  cm.). 

The  bunkers  will  hold  between  75  tons  (67  t.)  and 
80  tons  (72  t.),  which  is  about  the  amount  of  coal  that 
will  be  used  by  one  boiler  in  twenty-four  hours.  From 
this  it  may  be  seen  that  the  engineers  have  reduced  the 
chance  of  spontaneous  combustion  to  a  minimum.  How- 
ever, there  is  still  one  precaution  which  must  be  taken 
even  with  this  arrangement;  that  is,  to  see  that  when- 
ever a  boiler  is  taken  off  of  the  line  the  bunker  is 
emptied.     Failure  to  do  this  caused  two  bad  fires. 
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Readers'  Views  and 
Comments 


Publication  of  Verbatim  Proceedings  Wasteful 

To  the  Editor  of  the  ELECTRICAL  WORLD: 

Sir:  C'ontrary  to  its  former  practice,  the  South- 
western Electrical  and  Gas  Association  has  not  this 
year  and  did  not  last  year  take  stenographic  notes  of 
its  operating'  sessions  or  publish  its  proceedings. 

I  believe  that  there  has  been  an  immense  amount 
of  money  wasted  by  organizations  similar  to  ours  in 
the  publication  of  the  verbatim  proceedings  of  their 
conventions  and  other  meetings.  While  these  are  in- 
teresting and  possibly  valuable  to  a  few  of  the  mem- 
bers and  others,  the  larger  portion  of  them  might  as 
well  be  immediately  sold  to  the  junk  man.  A  long- 
continued  inquiry  and  observation  among  our  mem- 
bers and  among  those  of  other  similar  organizations 
has  elicited  the  fact  that  the  printed  proceedings  of 
the  organizations  have  very  seldom  been  looked  into  after 
the  glance  given  them  on  their  receipt,  and  while  in 
some  cases  they  make  an  imposing  addition  to  the  of- 
fice bookcase,  I  have  found  nearly  always  that  that  has 
been  their  only  benefit.  H.  S.  Coopkr, 

Dallas,  Tex.  Secretary. 


Safety  Features  of  the  Double-Base  Lamp 

To  the  Editor  of  the  Electrical  World: 

Sir:  The  writer  of  the  criticism  of  the  double-base 
lamp  appearing  on  page  1267  of  your  May  29  issue 
evidently  did  not  notice  that  this  lamp  is  supplied  with 
a  threaded  and  insulated  receptacle  permanently  attach- 
ed to  the  free  end.  By  this  means  the  supposed  dangers 
to  which  he  refers  are  eliminated  just  as  completely  as 
they  are  in  any  standard  socket. 

The  device  is  not  a  complicated  arrangement,  but  on 
the  contrary  is  e.xtremely  simple,  symmetrical  and 
sightly — statements  that  can  scarcely  be  made  in  many 
cases  of  the  current  taps  and  double  plugs  on  the 
market.  The  "complications"  referred  to  are  evidently 
the  attachments  which  the  inventor  suggested  for  use 
with  the  lamp,  whereby  ordinary  chain  pendent  fixtures 
might   be  converted  into  modern  lighting  units. 

1  can  scarcely  agree  that  it  is  "neither  desirable  nor 
economical"  always  to  have  the  light  burning  when  the 
lower  end  is  in  use.  This  might  be  true  if  one  looked 
at  the  matter  exclusively  from  the  viewpoint  of  the 
manufacturer  of  wiring  devices,  but  if  viewed  broadly, 
it  is  seen  that  this  feature  of  itself  is  one  of  the 
valuable  points  of  the  device.  This  is  the  case  because 
it  gives  a  reliable  indication  that  the  appliance  is  con- 
nected on  the  circuit.  This,  in  the  almost  universal 
absence  of  pilot  lamps,  tends  to  make  the  use  of 
appliances  of  all  kinds  more  safe,  and  this  assurance 
and  freedom  from  appliance  burnouts  should  much  more 
than  offset  the  small  waste  of  light  which  might  or 
might  not  occur.  For  the  larger  sizes  of  lamps,  if 
found  desirable,  a  switch  might  easily  be  incorporated 
whereby  the  use  of  the  appliance  would  be  made 
independent  of  the  burning  of  the  lamp. 

Edwin  D.  Tillson. 
Commonwealth  Edison  Company,  Chicago. 


The  Problem  of  Inductive  Interference 

To  the  Editor  of  the  Electrical  World: 

Sir:  I  feel  that  the  report  of  the  committee  on 
inductive  interference  presented  at  the  recent  National 
Electric  Light  Association  convention  was  somewhat 
disappointing,  owing  to  the  fact  that  it  caused  alarm  in 
the  commercial  and  administrative  departments  of  the 
N.  E.  L.  A. 

Such  a  state  of  affairs  is  unnecessarj',  as  we  know 
what  we  are  facing  in  the  fact  that  wherever  power 
circuits  are  built  communication  circuits  will  be  oper- 
ated also  and  of  necessity  will  soon  reach  places  where 
I)arallel  lines  cannot  be  avoided.  The  recent  voluminous 
rei)ort  of  the  California  committee  on  inductive  inter- 
ference has  presented  some  very  valuable  technical  data 
which  should  be  sufficient  for  solving  the  technical  prob- 
lems involved  in  parallel-circuit  operation. 

Inductive  interference  can  in  large  measure  be  re- 
duced to  a  negligible  quantity  by  scientific  transposi- 
tion. In  this  connection  it  is  well  to  point  out  that  many 
of  our  present  high-voltage  transmission  lines  are  not 
transposed  and  that  it  will  be  very  expensive  to  rebuild 
them,  although  this  seems  unavoidable. 

New  prime  movers  should  be  ordered  with  a  wave 
form  that  will  reduce  inductive  interference  to  a  mini- 
mum. This  would  be  in  accordance  with  the  standardized 
rating  of  the  American  Institute  of  Electrical  Engi- 
neers. However,  since  there  are  so  many  prime  movers 
in  operation  which  have  wave  forms  productive  of  volt- 
age waves  containing  the  injurious  harmonics,  some 
method  .should  be  evolved  for  correcting  their  wave 
forms.  These  prime  movers  cannot  be  thrown  away,  of 
course,  and  I  would  suggest  that  the  committee  of 
inductive  interference  conduct  experiments  toward  cor- 
rection of  the  wave  forms. 

The  following  method  of  suppressing  harmonics  ap- 
pears not  impossible  of  application:  After  the  ampli- 
tude and  phase  angle  of  the  harmonics  have  been  deter- 
mined, a  small  generator  set  having  the  necessai-y  char- 
acteristics may  be  attached  to  the  generator  shaft  which 
would  produce  current  corresponding  to  the  harmonics 
in  the  main  generator  wave.  The  current  produced  by 
the  correcting  generator  set  would  be  superimposed  on 
the  primary  wave  at  180  deg.  phase  angle  and  thereby 
counteract  the  original  harmonics.  The  size  of  the  cor- 
recting generators  would,  of  course,  be  proportional  to 
the  size  of  the  prime  mover  and  to  the  quality  and 
quantity  of  the  harmonics. 

If  the  inductive  interference  troubles  were  confined 
to  a  few  communication  lines,  it  would  be  possible  to 
eliminate  the  interference  in  the  way  pointed  out  by 
the  connection  of  small  generator  sets  directly  to  the 
telephone  line.  An  alternative  would  be  to  install  tena- 
tron  generators  tuned  in  opposition  to  the  interfering 
wave  induced  in  the  communication  circuit.  In  the  case 
of  long  communication  circuits  which  utilize  the  high- 
frequency  carrier  waves,  interference  will  not  be  ex- 
perienced due  to  parallels  with  power  circuits,  but  it  is 
not  anticipated  that  the  system  of  using  carrier  waves 
will  become  universal. 

In  conclusion.  I  believe  that  if  the  Technical  Section 
of  the  N.  E.  L.  A.  will  work  in  harmony  with  the  tech- 
nical representatives  of  the  telephone  company,  a  great 
many  of  the  difficulties  will  be  ironed  out  to  the  profit 
of  both.  J.  A.  LiGHTHIPE, 

Chief  Electrical  Engineer. 
Southern  California  Edison  Company,  Los  Angeles,  Cal. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Stack  of  Cross-Ties  as  Emergency  Support 
for  60,000- Volt  Une 

BY  USING  stacks  of  railroad  ties  for  supporting  a 
60,000-volt  line,  service  was  quickly  resumed  after 
a  recent  storm  blew  down  several  poles  of  the  Pacific 
Gas  &  Electric  Company.    These  piles  of  ties  were  built 


RAIUiOAO  TIES   USED  TO   SUPPORT   G0,000-VOLT  LINE   AFTER 
POLES  WERE  BLOWN  DOWN 

up  high  enough  to  keep  the  wires  clear  of  the  ground, 
and  the  pin-type  insulators  which  were  on  the  poles  were 
set,  with  the  wires  attached,  on  the  top  tie.  After  the 
line  was  reported  clear  a  watchman  was  stationed  to 
guard  it.  Service  was  successfully  maintained  over  the 
temporary  line  until  other  arrangements  were  made. 
San  Francisco,  Cal.  P.  M.  Downing. 


On  account  of  this  difference  in  consumption  one  of 
the  turbines  has  been  removed  and  the  other  has  been 
equipped  with  a  condenser  to  increase  its  efficiency. 
Other  improvements  are  being  made  in  the  method 
of  burning  the  oil,  and  still  better  consumption  records 
are  expected  later.  Frank  M.  Stone. 

Fort  Scott  (Kan.)  General  Manager. 

Gas  &  Electric  Company. 


Chart  Facilitates  Steam-Flow  Calculations 

FOR  calculating  velocity,  size  of  pipe,  steam  flow  or 
steam  pressure,  when  any  three  of  these  conditions 
are  given,  the  chart  shown  here  has  been  found  to  save 
time.  To  illustrate  the  use  of  the  chart,  suppose  it  is 
necessary  to  find  the  size  of  pipe  required  to  deliver 
6,000  lb.  of  steam  per  hour  at  110  lb.  gage  pressure, 
allowing  a  velocity  of  4,000  ft.  per  minute.  On  the 
4,000-ft.-per-minute  line  trace  diagonally  to  the  inter- 
section with  the  dotted  110-lb.  pressure  line.  From  this 
intersection  trace  horizontally  to  a  point  on  the  6,000-lb.- 
per-hour  line.  The  nearest  pipe-size  line  to  this  point 
'4  in.)  shows  the  size  of  pipe  to  use. 

Taking  another  example,  suppose  that  it  is  required 
to  find  the  pounds  of  steam  delivered  per  minute 
through  an  8-in.  pipe  at  100  lb.  pressure  and  with  a 
velocity  of  6,000  ft.  per  minute.  To  solve  this,  trace 
the  6,000-ft.  velocity  line  to  intersect  the  dotted  100-lb. 
pressure  line.     Follow  horizontally  from  this  intersec- 


V\jnute 


NorrVinal   Si; 


Four-Valve  Engine  Shows  Economy 
Over  Turbine 

THE  fuel  consumption  of  a  small  Kansas  central 
station  burning  oil  was  about  cut  in  half  by  sub- 
stituting a  four-valve  Ridgeway  engine  for  a  horizon- 
tal type  turbine  operated  non-condensing.  The  original 
installation  consisted  of  two  650-kva.,  3,600-r.p.m.  tur- 
bines operated  without  condensers  and  discharging  into 
a  heating  system  against  a  back  pressure  of  5  lb.  to 
8  lb.  (0.35  kg.  to  0.56  kg.  per  sq.cm.).  With  this  in- 
stallation the  consumption  of  oil  in  December,  1919, 
was  1.5  gal.  (5.3  1.)  per  kilowatt-hour,  and  there  was 
always  more  exhaust  steam  than  was  required  for 
heating.  When  the  new  unit  was  put  in,  a  500-kva., 
150-r.p.m.,  four-valve  simple  engine,  this  consumption 
dropped  to  0.8  gal.  (31.)  per  kilowatt-hour,  including 
the  oil  used  to  generate  some  live  steam  for  heating. 


Srt€om  Pressure,  Pounds  (jaqe 


Pounc*&     of     £rt«am    per    Hour 
CHART    FOR   CALCULATING    STEAM    FLOW 

tion  to  a  point  on  the  8-in.  pipe  line  and  directly  below 
this  point  is  found  the  discharge,  which  is  32,300  lb.  of 
steam  per  hour. 

The  chart  shown  here  is  an  abridgment  of  a  large 
chart  made  by  the  Republic  Flow  Meters  Company, 
Chicago. 


July  10,  1920 


ELECTRICAL     WORLD 


77 


Feeding  Two  Circuits  with  Generators 
Which  Cannot  Be  Paralhled 

WHP:rE  two  generator.-  whicii  cannot  be  paralleled 
are  required  to  feed  two  circuits  on  which  the  load 
varies  the  scheme  illustrated  herewith  has  proved  useful. 
By  means  of  this  connection  both  circuits  may  be  fed 
from  generator  No.  1,  both  circuits  may  be  fed  from 
generator  No.  2,  or  A  may  be  fed  from  No.  1  while  B 
is  fed  from  No.  2.  If  only  one  of  the  circuits  is  to  be 
made  alive,  it  may  be  fed  from  either  No.  1  or  No.  2. 
With  such  an  arrangement  it  is  impossible  to  tie  the 


Circuit 


Circuit 


Oen. 
N«i 


Gen. 
N«2 


THESE    DISSIMILAR    GENERATORS    CANNOT    BE    PARALLELED, 

ALTHOUGH  THE  CIRCUITS  MAY  BE  TIED  TO  EITHER 

OF  THEM 

two  generators  together  no  matter  which  way  the 
switches  are  thrown.  As  there  is  no  arrangement  for 
even  temporarily  tying  the  two  generators  together, 
one  outgoing  circuit  cannot  be  transferred  from  one 
generator  to  another  without  temporarily  dropping  the 
load  on  the  circuit.  W.  A.  D.4RTER. 

Brenham  Compress,  Oil  &  Manufacturing  Company. 
Brenham,  Tex. 


Waterproofing  Overhead  Coal  Bunkers 

TO  PREVENT  acid  water  from  coal  bunkers  falling 
into  the  boiler  room  and  attacking  the  metal  parts, 
the  United  Light  &  Railways  Company,  Davenport,  Iowa, 
has  waterproofed  the  bottom  trough  of  the  bunker  in 
its  new  Moline  (111.)  boiler  house.  This  was  accom- 
plished by  covering  the  lower  sections  of  the  bunker 
with  a  membrane  waterproofing  consisting  of  three  inde- 
pendent layers  of  asbestos  felt  secured  together  and  held 
to  the  initial  concrete  surface  by  layers  of  hot  asphalt 
water-proofing  cement.  C.  S.  Lloyd. 

Chicago,  111. 

Tank  for  Quick  and  Safe  Tests  on 
Rubber  Gloves 

FOR  safely  and  quickly  making  voltage  tests  on 
rubber  gloves,  a  large  central-station  company 
makes  use  of  a  wooden  tank,  metal  lined,  filled  with 
water  so  arranged  that  it  can  be  raised  or  lowered  in 
an  insulated  wooden  testing  rack  while  the  gloves 
are  held  stationary  at  the  top  of  the  rack.  Metal 
cables  fastened  at  each  end  of  the  tank  are  attached 
to  heavy  counterweights.  A  glass  shield  is  attached 
to  the  tank  and  moves  up  and  down  with  it.  The  ad- 
vantages of  this  arrangement  are  that  there  are  no 
exposed  ungrounded  high-voltage  parts.  The  two 
high-voltage  testing  terminals  are  arranged  as  fol- 
lows: One  is  placed  inside  of  a  fiber  tube,  the  upper 
end  of  which  is  sealed  and  insulated  and  the  lower 
end  left  open,  so  that  when  the  water  tank  is  raised  the 
water  enters  the  bottom  of  the 'tube  andmakes  contact 


with  this  terminal.  The  other  high-potential  terminal 
consists  of  the  entire  water-piping  system,  with  the 
glove  holders  and  pipes  used  for  filling  the  gloves, 
all  of  which  are  permanently  grounded  at  all  times 
and  remain  in  a  fi.xed  position,  irrespective  of  whether 
the  tank  is  raised  or  lowered.  When  the  tank  is  low- 
ered the  ungrounded  circuit  is  always  broken,  so  that 
the  tester  has  plenty  of  room  to  adjust  the  gloves  on 
the  disks  in  their  test  position  without  coming  in  con- 
tact with  any  live  terminals.  The  tops  of  the  gloves 
are  kept  perfectly  dry  and  the  insulation  intact,  as  the 
gloves  are  gradually  submerged  until  the  water 
reaches  a  point  about  H  in.  (3.8  cm.)  from  the  top 
of  the  gauntlet.  When  the  tank  is  raised  electrical 
contacts  are  automatically  made  and  all  live  parts  are 
inclosed  within  the  glass  shield,  thus  effectively  pro- 
tecting the  operator. 

The  gloves  are  stretched  over  grooved  metallic  disks 
and  fastened  to  them  by  two  thick  rubber  bands 
.stretched  over  the  top  of  the  gloves.  The  water  pipes 
extend  through  the  disks,  project  down  into  the  water 
inside  of  the  glove  and  act  as  a  high-potential  testing 
terminal.  They  are  also  used  for  filling  the  gloves 
with  water  and,  after  the  test  has  been  completed, 
emptying  them  by  siphon  action  when  the  valve  in 
the  exhaust  pipe  leading  to  the  sewer  is  opened.  Stop- 
cocks are  provided  on  the  metallic  glove-holding  disks 
so  as  to  allow  the  air  to  escape  while  the  gloves  are 
being  filled  with  water.  As  soon  as  the  water  begins 
to  flow  out  of  the  cocks  they  are  turned  off  and  a 
pressure  gage  is  used  to  adjust  the  water  pressure  in 


NO   LIVE    PARTS   OF   THIS   GLOVE-TESTING    TANK    CAN    BE 
TOUCHED  BY  OPERATOR 

the  gloves,  which  is  usually  held  at  about  IJ  lb.  to 
2  lb.  per  square  inch  (0.1  kg.  to  0.14  kg.  per  sq.cm.). 
Among  other  safety  features  of  the  equipment  is 
an  insulated  testing  stool  alwavs  left  in  front  of  the 
glove-testing  rack.  The  high-potential  control  panel 
is  provided  with  an  automatic  spring  switch,  which 
remains  open  unless  held  closed  by  the  operator.  The 
distance  between  the  control-switch  panel,  the  test- 
ing transformer  and  the  test  rack  is  ample  but  so 
adjusted   es   to   permit    the   results   of   the   test   to   be 
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easily  observed  through  the  glass  shield  inclosing  the 
gloves  under  test. 

This  equipment  was  described  at  the  Los  Angeles 
convention  of  the  N.  E.  L.  A.  by  the  committee  on 
accident  prevention. 

Drying  Transformer  Insulation  and  Oil 
Before  Operating 

EFORE  transformers  are  put  in  operation  the  in- 
sulation  should  be  thoroughly  dried  if  the  trans- 
former is  for  over  10,000  volts,  and  the  oil  should  be 
tested  for  moisture  for  voltages  even  as  low  as  2,200 
volts.  The  best  method  of  drying  transformer  insula- 
tion is  to  send  current  through  the  coils.  Direct  cur- 
rent can  be  used  for  this  method,  but  it  is  usually  not 
available.  When  using  alternating  current  about  3 
per  cent  of  the  high  tension  voltage  should  be  em- 
ployed. For  instance,  on  a  60,000-volt  transformer 
1,800  volts  should  be  used.  Before  applying  this  volt- 
age the  low-tension  winding  of  the  transformer  should 
be  short-circuited  and  an  ammeter  and  fuse  should  be 
put  in  the  circuit  for  protection.  With  about  3  per 
cent  of  the  high-tension  voltage  on  the  high-tension 
leads,  full-load  current  will  be  flowing  in  both  wind- 
ings. The  temperature  should  be  watched  closely  to 
see  that  it  does  not  run  over  80  deg.  C. 

During  drying,  tests  should  be  made  at  least  hourly 
on  the  resistance  of  the  insulation.  These  tests  may 
be  made  with  a  500-volt  voltmeter,  a  megger  or  a  good 
Wheatstone  bridge.  When  heat  is  first  applied  the 
insulation  resistance  will  drop  off,  but  it  will  grad- 
ually begin  to  rise  and  should  be  several  megohms 
between  the  high-tension  and  the  low-tension  wind- 
ings, and  between  each  winding  and  grou.id,  before 
the  drying  is  discontinued. 

Oil  shipped  in  tanks,  cars  or  drums  is  sure  to  con- 
tain some  moisture  and  it  is  not  safe  to  use  even  in 
2,200-volt  apparatus  without  testing  and  if  necessary 
drying  to  remove  the  moisture.  The  only  sure  way  for 
testing  oil  is  in  a  spark  gap.  On  a  0.015-in.  (0  37- 
mm.)  gap  the  oil  should  stand  25,000  volts  for  a  6,600- 
volt  transformer,  and  for  higher  voltages  it  should 
stand  30,000  volts  or  more.  The  best  dry  oil  obtain- 
able will  stand  about  50,000  volts.  A  rough  test  for 
moisture  in  oil  is  to  plunge  a  red-hot  iron  irto  it  and 
note  the  sound.  A  hissing  noise  indicates  the  pres- 
ence of  considerable  moisture.  Before  the  oil  is 
passed  into  any  kind  of  a  filter  it  should  be  allowed 
to  stand  a  few  minutes  in  order  that  the  water  may 
settle. 

■  As  oil  thickens  in  cold  weather,  this  will  take  a  longer 
time  than  in  hot  weather.  Even  if  the  oil  test  is  satis- 
factory, it  should  be  strained  through  doubled  cheese 
cloth  to  remove  drum  scale  and  other  dirt.  For  dry- 
ing oil  which  contains  moisture  a  filter  made  up  of 
layers  of  sand  and  quicklime  may  be  used,  or  a  blot- 
ting paper  filter  press.  A  slow  and  laborious  method 
is  to  drive  the  moisture  out  as  steam  by  heating 
the  oil. 

When  quicklime  is  available  oil  may  be  strained 
into  a  large  funnel  containing  lumps  of  the  lime,  with 
two  thicknesses  of  cheese  cloth  tied  over  the  spout. 
Th'e  oil  can  then  be  pas.sed  through  the  cheese  cloth 
into  the  filter  press,  if  one  is  available,  or  if  not,  it 
may  be  passed  through  a  new  batch  of  (|uicklime  a 
second  and  a  third  time.  As  soon  as  this  lime  is  half 
pulverized  by  taking  up  water,   it  must  be  renewed. 


This  treatment  of  oil  must  be  done  in  a  room  free  from 
moisture  in  the  air,  as  oil  will  absorb  moisture  from 
air  nearly  as  fast  as  lime  takes  it  out. 

If  a  filter  press  is  available,  after  the  oil  is  passed 
through  one  funnel  of  lime  it  is  pumped  through  the 
press.  The  blotting  paper  in  the  press  must  be 
changed  frequently,  about  every  fifteen  minutes,  until 
all  the  oil  has  passed  once  through  the  pump.  This 
paper  will  take  out  only  as  much  oil  as  it  can  soak 
up,  after  which  it  will  pass  the  water  through.  When 
this  occurs  the  pump  gage  will  indicate  excessive 
pressure,  rising  from  the  ordinary  pressure  of  20  lb. 
to  about  150  lb.  (1.4  kg.  to  10.5  kg.  per  sq.cm.).  With 
a  great  deal  of  sediment  the  pressure  may  run  as  high 
as  160  lb.  (11.2  kg.).  The  best  results  are  obtained 
with  the  press  by  thoroughly  drying  the  paper  and 
using  about  five  sheets  in  each  space  of  the  filter. 

Before  placing  the  filtered  oil  in  a  transformer  the 
tank  should  be  wiped  clean  with  dry  rags  (not  waste). 
Clean  rags  wet  with  pure  alcohol  should  be  used  for 
the  second  wiping  if  the  tank  is  at  all  damp. 

Cleveland,  Ohio.  James  Dixon. 


Changing  25-Cycle  Meters  for 
60-Cycle  Operation 

CHANGING  25-cycle  meters  to  operate  on  60  cycles 
was  done  recently  without  a  great  deal  of  expense 
or  labor  by  the  Choctaw  Power  &  Light  Company, 
McAlester,  Okla.  This  change  was  necessitated  by  the 
changing  of  the  distribution  system  from  the  old 
25-cycle  frequency  to  the  standard  60-cycle  frequency. 
For  making  the  change  on  General  Electric  type  I 
meters,  the  lag  coils  and  the  light-load  adjustment 
plates  were  removed  and  standard  60-cycle  lag  coils  and 
light-load  plates  were  substituted.  The  cost  per  meter, 
including  labor,  was  77  cents.  The  difference  in  the 
25-cycle  and  the  60-cycle  lag  coils  lies  in  the  fact  that 
the  25-cycle  coils  have  one  very  heavy  turn  of  copper 
in  addition  to  a  large  number  of  small  turns.  This 
single  heavy  turn  is  not  in  the  60-cycle  coils.  Moreover, 
it  cannot  be  removed  from  the  25-cycle  coils  without 
destroying  them ;  therefore,  it  was  necessary  to  install 
new  coils.  To  change  the  meters  to  standard  60-cycle 
meters  would  have  required  changing  the  shunt  coil 
and  the  register  as  well  as  the  lag  coil  and  light-load 
plates,  which  would  have  increased  the  cost  of  the 
change  about  $2.60.  On  the  General  Electric  type  D-3 
polyphase  meters  the  same  change  was  made  at  an 
expense  of  about  $1.50,  including  labor  and  calibrating. 
For  making  the  change  on  a  number  of  Fort  Wayne 
type  K-5  meters  it  was  only  necessaiy  to  remove  the 
upper  or  fixed  lag  plate  used  in  25-cycle  meters  to  make 
them  correct  for  60-cycle  service. 

After  the  change  it  was  found  that  the  meters  had 
very  neatly  as  good  characteristics  as  the  standard 
60-cycle  meters.  No  change  was  made  in  the  register, 
shunt  coils,  series  coils  or  disk  constants.  The  torque 
being  practically  the  same  as  in  the  25-cycle  meters, 
the  di.sks  run  at  half  the  speed  of  the  standard  60-cycle 
meters.  No  trouble  was  experienced  in  calibrating  the 
meters,  although  it  was  thought  at  first  that  new  mag- 
nets would  have  to  be  installed  to  obtain  the  desired 
calibration  over  the  entire  range.  However,  all  meters 
had  to  be  relagged  and  calibrated  on  inductive  load. 
Choctaw  Power  &  Light  Company,         P.  M.  CORDELL. 

McAlester,  Okla. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Light  and  Small  Tfsl  Lamps 

BY  MOUNTING  in  a  light  wooden  frame  two  small 
110-volt  lamps  such  as  are  used  in  signal  lights  on 
switchboards  an  Eastern  testing  department  has  made 
a  very  convenient  device  to  be  used  in  the  same  manner 
as  the  ordinary  larger  testing  lamps.  These  two  lamps 
are  mounted  in  series,  and  a  small  meter  fuse  such  as  is 


Wood  Froime-^ 


LIGHT   TEST-LAMP   OlTKIl'    l-'OR    LOCATING    SHORT    CIRCUITS, 
GROUNDS,  ETC. 

used  on  the  back  of  switchboards  is  inserted  in  the  cir- 
cuit to  prevent  damage  in  case  one  or  both  of  the  lamps 
are  short-circuited.  Two  flexible  leads  about  5  ft.  (1.5 
m.)  long  are  attached  to  the  lamps.  This  device  is  used 
for  roughly  ascertaining  the  voltage  on  110-volt  and 
220-voIt  lines,  for  testing  for  grounds,  short  circuits, 
cpen  circuits,  etc.  Edward  H.\tch. 

New  York,  N.  Y. 


Keeping  Electrical  Machines  Warm 
Prevents  Sweating 

IF  THE  room  temperature  where  electrical  ma- 
chinery is  kept  is  uniform  at  all  times,  or  if  the 
machines  are  kept  slightly  warmer  than  the  surround- 
ing air,  svi'eating  of  the  machines  will  be  prevented. 
Sweating  is  the  result  of  a  difference  of  temperature 
between  a  machine  and  the  surrounding  air.  If  the 
air  is  saturated  at  a  certain  temperature  and  is  cooled 
below  this  point,  it  gives  up  some  of  its  moisture. 
When  the  temperature  of  a  machine  is  low  enough  to 
reduce  the  temperature  of  the  air  below  the  dew 
point  all  excess  moi.sture  is  precipitated  upon  the  ma- 
chine. This  is  very  injurious  to  the  insulation  of 
electrical  apparatus.  For  this  reason  the  room  in 
which  electrical  apparatus  is  stored  by  the  user  should 
be  kept  at  an  even  temperature.  The  apparatus  should 
also  be  covered  to  keep  out  dust  and  dirt. 


After  machines  are  installed  arrangements  should 
be  made  to  keep  them  slightly  warm.  During  periods 
of  more  or  less  extended  shutdown  the  machines 
should  be  covered  by  tarpaulins,  and  a  small  amount 
of  external  heat  should  be  applied  to  keep  the  ma- 
chines at  a  temperature  that  will  prevent  sweating. 
Where  high-voltage  alternating-current  machines  are 
installed  in  localities  having  high  humidity,  schemes 
have  been  worked  out  whereby  220-volt  alternating 
current  can  be  applied  to  the  motor  windings  by  sim- 
ply switching  the  motor  from  its  power  line  to  the 
shop  circuit.  This  can  be  done  very  quickly  and  only 
a  small  amount  of  power  is  required.  The  heat  is  ap- 
plied internally,  and  it  is  only  necessary  to  keep  the 
temperature  a  few  degrees  above  that  of  the  surround- 
ing atmosphere  to  prevent  precipitation.  Some  oper- 
ators have  arranged  electric  heaters  made  up  from 
grids,  and  others  place  steam  pipes  under  the  motors 
to  keep  them  warm  during  shutdowns. 

East  Pittsburgh,  Pa.  O.  Needham. 


Synchronous  Motor  Starts  Primed  Pump 
Through  Magnetic  Qutch 

ONE  of  the  disadvantages  of  using  synchronous 
motors  to  drive  centrifugal  pumps  is  the  large  pull 
in  torque  which  is  required  when  the  motor  is  started 
after  the  pump  has  been  primed.  To  overcome  this 
difficulty  the  city  of  Coffeyville,  Kan.,  decided  to  use  a 
niagnetic  clutch  between  the  motor  and  pump,  as  shown 
in  the  illustration.     This  clutch  permits  the  load  to  be 


MAGNETIC  CLUTCH  PERMITS  SYNCHRONOUS   MOTOR  TO   START 
CENTRIFUGAL  PUMP  UNDER  LOAD 

gradually  applied  to  the  motor  so  that  it  starts  without 
trouble. 

The  hydraulic  part  of  this  equipment  consists  of  a 
10-in.  (25-cm.)  two-stage  hydraucone  centrifugal  pump 
rated  at  2,080  gal.  per  minute  (130  1.  per  second)  when 
operating  against  a  head  of  233  ft.  (71.).  The  elec- 
trical end  consists  of  a  200-hp.,  2,300-volt,  three-phase. 
60-cycle,  1,200-r.p.m.  synchronous  motor.  Both  of  these 
machines    were    manufactured    by    the    Allis-Chalmers 
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Manufacturing  Company.  The  magnetic  clutch,  which 
is  energized  from  the  direct-current  exciter  on  the 
opposite  end  of  the  synchronous  motor,  was  manufac- 
tured by  the  Cutler-Hammer  Manufacturing  Company, 
Milwaukee,  Wis. ^^_ 

Insulating  Ends  of  Motor  Coils 
with  Cambric  Saves  Time 

BY  USING  sheets  of  varnished  cambric  between  the 
overhanging  ends  of  motor  coils  instead  of  wrapping 
them  with  tape,  an  Eastern  repair  shop  saves  much  time 
in    rewinding    alternating-current    motors.     Triangular 

strips  of  the  var- 
nished cambric  are 
cut  out  of  sheet  ma- 
terial and  these  tri- 
angular pieces  are 
inserted  underneath 
the  protruding  end  of 
every  coil  just  after 
the  coil  is  put  in 
place.  Between  coils 
of  the  same  phase 
only  one  thickness 
of  the  fabric  is  used, 
and  between  differ- 
ent phases  two  thick- 
nesses are  employed. 
The  triangles  are 
cut  large  enough  to 
extend  across  the 
end  of  the  coil  and 
leave  no  part  unin- 
sulated from  the  ad- 
jacent coil.  After 
all  the  coils  are  in 
place  the  varnished 
cambric  is  trimmed 
to  the  shape  of  the 
coil.  The  pressure  of  the  coils  against  one  another  is 
sufficient  to  hold  the  fabric  securely  in  place.  Both 
rotor  and  stator  coils  are  insulated  in  this  manner. 

This  method  of  insulation  is  much  quicker  than  the 
commonly  followed  method  of  wrapping  the  ends  of  the 
coils  with  tape.  It  is  estimated  that  about  two-thirds 
of  the  time  of  wrapping  is  saved  by  using  the  sheets  of 
varnished  cambric,  and  the  cost  of  material  is  not  much 
greater  when  using  the  cambric.  C.  A.  JOHNSON. 
Bronx,  N.  Y.        

New  Devices  Increase  Safety  of  Auto- 
matic Elevator 

A  TIME  relay  which  holds  the  elevator  at  a  stop 
for  a  definite  time  and  an  arrangement  for  quick- 
ly changing  from  automatic  operation  to  manual  are 
features  of  the  electric  elevators  recently  installed 
in  the  Los  Angeles  (Cal.)  County  Hospital.  This  time 
relay  necessitates  the  lapse  of  a  limited  time,  adjust- 
able from  a  few  seconds  to  a  minute,  after  the  car 
has  stopped  before  it  can  be  moved  again.  This  gives 
invalids  or  nervous  persons  ample  time  to  open  the 
doors  and  make  their  exit  from  the  elevator  before  the 
car  can  be  started  by  any  person  on  another  floor.  On 
the  same  panel  with  the  relay  is  mounted  a  two-way 
switch  by  means  of  which  the  elevators  can  be  operated 
by  hand  control  or  by  automatic  control.  By  touching 
the  corridor  button  the  elevator  is  automatically  brought 


INSERTING    VARNISHED    CAMBRIC    BE- 
TWEEN ADJACENT  COILS  TO  SAVE 
TIME  OF  WRAPPING  WITH 
TAPE 


to  the  landing  at  which  the  button  is  pressed,  and  by 
touching  the  same  button  when  the  hand  control  is  on 
a  call  is  shown  on  the  enunciator  in  the  car. 

As  a  safety  precaution  the  contact  block  on  the  door 
is  mechanically  removed  from  the  switch  box  when  the 
door  is  opened,  thus  breaking  the  operating  circuit  when 
any  door  is  open.  In  the  switchbox  there  is  a  pawl 
which  drops  into  a  ratchet  on  the  door  when  the  car 
is  away  from  the  landing,  making  it  impossible  to  open 
any  doors  when  the  car  is  in  motion.  When  the  car 
stops  at  a  landing  the  pawl  is  automatically  prevented 
from  engaging  the  ratchet,  thus  enabling  the  door  at 
which  the  car  has  stopped  to  be  opened. 

The  time  relay  switch  also  operates  when  the  elevator 
is  run  in  the  usual  manner  by  an  attendant.  Because 
of  the  noise  made  in  closing  a  sliding  door,  a  noiseless 
hinged  door  is  employed.  C.  W.  Geiger. 

San  Francisco,  Cal. 

Expanding  Sleeve  Method  of  Fastening 
Slip  Rings  to  Shaft 

BY  MEANS  of  an  expandable  metal  cylinder  into 
which  a  steel  core  is  pressed  slip  rings  may  be  fast- 
ened onto  the  shaft  without  the  bolts,  etc.,  used  in  the 
ordinary  method.  This  expanding  cylinder  consists  of 
a  simple  sheet  of  metal  made  into  cylindrical  form,  as 
shown  at  the  right  of  the  photograph.  The  insulation, 
consisting  of  layers  of  sheet  material,  is  placed  inside 
the  rings,  which  are  then  slipped  over  the  cylinder. 
After  the  cylinder  and  rings  are  arranged  a  metal  core 
is  pressed  into  the  inside  of  the  cylinder,  expanding  it 
and  causing  the  rings  to  tighten  against  the  insulation. 
In  order  that  the  core  may  enter  the  cylinder,  a  slight 
taper  is  given  to  the  bottom  end  of  the  core.  The  pres- 
sure with  which  the  rings  are  held  against  the  insula- 
tion depends  upon  the  thickness  of  the  insulation.  While 
the  pressure  is  being  applied  the  slip  rings  are  held 
apart  by  small  spacing  blocks. 

In  the  center  of  the  illustration  is  shown  the  condi- 
tion of  the  insulation  when  the  core  has  been  removed 
from  the  slip  rings.  It  will  be  noted  that  the  slip  ring 
has  pressed   grooves   in  the   insulation  so  that   it  evi- 


CORE  PRESSED  INTO  EXPANDING  SLEEVE  HOLDS  SLIP  RINGS  TIGHT 

In    the   center   is   cylinder   with   one   ring   removed,   showing   how 
the  ring  has  compressed  the  Insulation. 

dently  was  firmly  held  on  the  core.  When  the  rings 
are  put  on  the  shaft  the  core,  of  course,  remains  inside. 
This  method  of  applying  slip  rings  is  controlled  by 
the  Elektroteohnische  Industrie,  voorheen  Willem  Smit 
&  Company,  Slikkerveer,  Netherlands,  and  patents  have 
been  applied  for. 
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Electric  Tractor  Does  Heavy  Htuiling 
on  25  per  Cent  Grade 

AN  ELECTRIC  tractor  hauled  all  the  heavy  machinery 
l\.  exhibits  up  a  25  per  cent  ramp  from  the  first  floor 
to  the  third  floor  for  the  recent  Cleveland  electrical  show. 
This  building,  the  large  new  Winton  garage  building, 
was  not  equipped  with  elevators,  and  as  it  was  not  de- 
sired to  use  a  block  and  tackle,  which  would  have  lieen 
very  slow,  a  "QTQ"  Baker  tractor  of  the  four-wheel- 
drive  type,  equipped  with  twenty-four-cell  batteries,  was 


HAULING    HEAVY   EQUIPMENT    Ul'   A   25    PER  CENT  GRADE   WITH 
AN   ELECTRICAL  TRACTOR 

employed.  This  tractor  handled  all  the  loads  satisfac- 
torily, sometimes  carrying  as  much  as  10  tons  at  one 
trip.  This  25  per  cent  ramp  is  so  steep  that  the  owners 
of  the  building  have  now  decided  to  tear  it  down  and 
to  replace  it  with  one  having  an  easier  slope. 

Cleveland,  Ohio.  D.  L.  DARNELL. 


How  to  Remedy  Some  Synchronous 
Motor  Troubles 

SOME  temporai-y  repairs  to  synchronous  motors  whicli 
can  be  made  to  restore  service  quickly  are  outlined 
in  the  following  paragraphs.  The  possible  troubles 
which  may  develop  in  synchronous  motors  are:  (H 
Burned-out  coil  in  stator;  (2)  short-circuited  or 
grounded  coil  in  rotor:  (3)  auto-transformer  burned 
out;  (4)  motor  will  not  start  although  all  connections 
are  correct. 

Regarding  the  first  of  these  troubles,  a  burned-out 
stator  coil  can  be  cut  out  of  circuit  in  the  same  manner 
as  a  coil  in  an  alternator  or  an  induction  motor.  To 
do  this  the  coil  is  disconnected  and  a  .lumper  is  put 
across  in  place  of  it.  If  the  coil  is  also  short-circuited 
between  turns,  it  must  be  cut  in  half  to  prevent  over- 
heating. After  the  coil  has  been  disconnected  the  motor 
will  operate,  but  the  currents  will  not  be  balanced  and  a 
new  coil  should  be  put  in  the  motor  as  soon  as  it  can  be 
taken  out  of  service. 

The  second  trouble,  a  short-circuited  coil  in  the  rotor, 
is  vei-j'  uncommon.  Such  a  shorted  coil  will  decrease  the 
magnetism  of  its  pole  and  cause  unbalanced  magnetic 
pull  which  may  result  in  bearing  trouble  and  mechanical 


stresses  in  the  stator.  For  temporary  repairs  a  jumper 
may  be  put  around  the  bad  coil  and  also  around  the  good 
coil,  which  is  exactly  opposite  on  the  rotor,  so  the  rotor 
will  be  balanced  magnetically.  These  jumped  poles  will 
be  weaker  than  the  other  poles,  and  the  ability  of  the 
motor  to  correct  power  factor  will  be  reduced.  The 
motor  .speed  will  not  be  changed.  As  rotor  coils  are 
often  wound  with  bare  strip  copper,  any  trouble  is  likely 
to  include  grounding  the  rotor  winding.  If  the  exciting 
circuit  which  feeds  the  rotor  is  also  grounded,  as  is 
fre(iuently  the  case,  the  result  is  to  shunt  out  entirely 
a  part  of  the  rotor  coils.  Such  a  grounded  rotor  coil 
may  be  cut  out  and  service  restored  in  the  same  manner 
as  a  shorted  coil. 

A  common  trouble  is  burn-out  of  the  auto-trans- 
former. This  is  particularly  frequent  on  older  in.«talla- 
tions  made  before  the  unusually  severe  duty  required  of 
starting  devices  for  synchronous  motors  was  appre- 
ciated, when  the  auto-transformers  were  made  too  small 
and  with  parts  not  properly  braced  and  supported.  Burn- 
outs in  the  coils  can  sometimes  be  repaired  in  the  field 
by  cutting  out  damaged  sections  or  by  retaping  if  the 
coils  are  strap-copper-'wound.  When  reassembling,  the 
Joints  should  be  made  with  the  utmost  care  and  the  coils 
and  core  should  be  well  braced  and  bolted  down. 

When  a  synchronous  motor  will  not  start  with  all  con- 
nections correct  and  current  actually  reaching  the  motor 
on  all  phases  the  trouble  is  usually  overload  or  low 
voltage. 

To  determine  if  the  load  which  the  motor  is  re- 
(juired  to  start  is  too  heavy,  the  starting  power  required 
should  be  compared  with  the  starting  ability  of  the 
motor.  The  starting  ability  of  synchronous  motors  is 
not  great.  Usually  such  a  motor  will  not  start  more 
than  30  per  cent  of  its  rated  full  load.  The  exact  start- 
ing ability  of  a  motor  may  be  obtained  from  its  manu- 
facturer. 

To  determine  the  power  required  to  start  the  load  a 
suitable  lever  arm  is  attached  to  one  of  the  driven  shafts 
or  the  motor  shaft  and  weights  are  put  on  the  end  of  the 
lever  which  will  just  turn  the  loaded  .shaft.  Then  by 
application  of  the  following  formula  the  power  required 
is  calculated : 

Starting  hp.  ==  (W  X  i*  X  6.28  X  r.p.m.)  -^  33,000, 
where  W  =  weight  in  pounds,  L  ^  length  of  lever  in 
feet,  r.p.m.  =  speed  of  the  shaft  when  motor  is  run- 
ning at  full  speed. 

If  the  required  starting  power  as  determined  by  this 
formula  is  greater  than  the  starting  ability  of  the 
motor,  the  load  is  too  great.  It  may  happen  that  the 
power  required  is  within  the  ability  of  the  motor  and 
still  the  load  may  not  start  owing  to  excessive  drop  in 
line  voltage  caused  by  the  heavy  starting  current.  This 
can  be  overcome  by  connecting  the  starting  leads  in  the 
auto-transformer  to  the  next  higher  tap,  thus  supplying 
the  motor  with  higher  voltage  for  starting.  Increasing 
the  starting  voltage  to  overcome  e.xcessive  starting  load 
is  likely  to  result  in  severe  strains  on  the  stator  wind- 
ings.   This  should  be  avoided. 

It  is  important  in  starting  up  a  synchronous  motor  to 
avoid  touching  the  metal  parts  of  the  rotor  circuit  be- 
fore it  is  closed.  During  .starting  an  alternating  volt- 
age is  induced  in  the  rotor  circuit  by  transformer  action. 
This  voltage  is  sometimes  1..500  or  more,  and  making 
contact  with  the  rotor  collector  rings,  brush  gear  or  field 
switch  is  dangerous.  James  Dixon. 

Cleveland.   Ohio. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
nf  Electric  Light,  Power  and  Heat 


Advantages  of  Simplifying  Ledger 
Accounts 

MANY  of  the  large  utilities  have  the  custom  of 
keeping  separate  accounts  for  each  meter  and 
flat-rate  account.  This  frequently  results  in  three  or 
four  ledger  sheets  for  one  customer  and  in  an  equivalent 
number  of  bills  being  sent  out  monthly.  Aside  from 
the  expense  to  the  company,  it  is  confusing  to  the  cus- 
tomer and  may  result  in  misunderstandings. 

After  experiencing  some  difficulty  under  this  method, 
the  Washington  Water  Power  Company  adopted  the 
practice  of  confining  all  accounts  under  the  name  of 
one  customer  to  one  ledger  sheet,  provided  that  they 
originate  from  the  same  address.  On  this  page  are 
entered  the  flat-rate  and  metered  accounts  and  also  any 
sales  through  the  appliance  sales  department.  This  has 
materially  lessened  billing  expense,  and  at  the  same  time 
it  obviates  the  possibility  of  the  customer  being  an- 
noyed by  a  second  bill  following  on  a  few  days  after  the 
first.  

Increased  Operating  Costs  Affect 
Both  Newspaper  and  Utility 

IN  RENEWING  its  subscriptions  to  300  new-spapers 
throughout  the  state  the  Illinois  Committee  on  Public 
I'tility  Information  points  out  that  subscription  prices 
have  largely  increased  and  in  the  following  letter 
addressed  to  the  editors  draws  an  interesting  parallel 
of  increased  operating  costs  affecting  the  newspaper 
and  the  utility  alike: 

Dear  Sir:  Inclosed  find  check  covering  renewal  of  our 
subscription  for  the  coming  year.  While  we  note  by  the 
bill  of  practically  all  Illinois  newspapers  to  which  we  sub- 
scribe that  the  price  has  been  largely  increased,  we  appre- 
ciate that  newspapers  have  been  confronted  by  the  same 
after-the-war  dilemma  as  the  public  service  companies — 
that  of  having  a  fixed  price  for  their  commodity  and  no 
strangle-hold  on  rising  costs  of  production.  We  appreciate 
that  if  a  newspaper  proprietor  continues  to  stay  in  busi- 
ness— buy  paper,  ink,  machinery,  pay  current  labor  costs 
and  serve  his  community  and  patrons  as  capably  as  in  the 
days  when  production  costs  were  not  so  high — he  must  have 
revenues  commen.surate  to  meet  the  increased  prices,  just 
as  we  have  been  insisting  in  behalf  of  the  utilities  over 
the  last  year.  And  we  believe  his  customers  should  be  fair 
with  him  about  it. 

Were  a  newspaper  "starved"  we  would  not  renew  our  sub- 
scription to  it,  for  the  inefficient  service  it  would  render 
in  the  way  of  presenting  the  news  of  the  community  would 
be  dear  at  any  price.  Our  belief  is  that  a  well-supported 
newspaper  can  do  a  much  more  constructive  and  useful 
work  in  the  community  than  a  poorly  supported  one. 

We  have  been  gratified  to  find  that  the  press  of  the  state, 
with  but  few  exceptions,  appreciates  the  problems  of  the 
utility  industry  in  these  difficult  times  and  is  fairly  pre- 
senting to  the  public  what  underdevelopment,  resulting  from 
"starvation"  of  electric  light  and  power,  gas,  electric  rail- 
way and  telephone  service,  would  mean  to  the  growth  and 
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prosperity  of  the  state  and  to  all  business.  Liberal  use  has 
been  made  of  material  contained  in  the  weekly  news  bulletin 
issued  by  the  committee,  but  this  is  not  extraordinary,  as 
Illinois  newspapers  can  usually  be  counted  upon  to  aid  in 
promoting  any  movement  which  is  for  the  public  good  and 
intended  to  stimulate  development  of  the  state.  The  news 
service  will  be  continued  and  we  hope  you  will  find  increased 
use  for  it.  Very  truly  yours, 
Illinois  Committee  on  Public  Utility  Information, 

By  B.  J.  Mulloney,  Director. 


Utility  Issues  Stock  in  Exchange  for  Bonds 

THE  advantage  of  having  utility  securities  held  in 
the  communities  served  was  demonstrated  when  the 
Mexico  (Mo.)  Power  Company  came  to  consider  ways 
and  means  of  retiring  6  per  cent  bonds  for  $235,000 
due  in  October,  1920.  An  investigation  showed  that 
almost  $100,000  of  the  bonds  were  held  locally,  and  it 
was  decided  to  try  to  change  these  creditors  into  part- 
ners by  inducing  them  to  buy  7  per  cent  cumulative 
preferred  stock  at  par  in  exchange  for  their  bonds.  A 
preferred  stock  issue  of  $400,000  was  authorized  to 
retire  the  bonds  and  to  make  improvements  and  addi- 
tions to  the  property.  The  stock  was  first  issued  on 
Oct.  1,  1918,  and  within  four  days  E.  R.  Locke,  vice- 
president  and  treasurer  of  the  company,  was  able  to 
report  that  every  bondholder  in  and  around  Mexico 
had  been  converted  into  a  holder  of  the  company's  non- 
maturing  securities.  The  remainder  of  the  bond  issue, 
amounting  to  $135,500,  was  held  by  banks  and  widely 
scattered  investors  who  were  not  susceptible  to  the  same 
appeal,  but  the  company's  customers  are  supplying  the 
money,  in  exchange  for  stock,  to  retire  all  the  outstand- 
ing bonds. 

Since  the  summer  of  1919  the  company  has  con- 
structed 75  miles  (120  km.)  of  transmission  lines  to 
supply  service  to  practically  all  towns  within  a  radius 
of  25  miles  (40  km.),  and  all  the  work  has  been  financed 
by  the  sale  of  the  company's  7  per  cent  preferred  stock. 
The  new  communities  supplied  with  service  were  asked 
to  buy  a  sufficient  quantity  of  the  company's  preferred 
stock  to  cover  the  cost  of  the  line,  and  in  every  case 
the  money  has  been  forthcoming.  The  stock  has  also 
been  sold  locally  to  finance  plant  extensions. 

From  July  1,  1919,  to  June  1,  1920,  Mr.  Locke  sold 
$160,000  of  the  7  per  cent  stock  at  par,  and,  including 
the  former  bondholders,  the  company  now  has  181 
holders  of  preferred  stock  with  an  average  investment 
of  over  $1,400  apiece.  None  of  the  stock  was  sold  on 
time  payment,  and  the  field  of  the  small  investor  who 
buys  five  .s,hares  or  less  has  scarcely  been  touched.  The 
books  of  the  company  do  not  show  any  expense  for  thi.s 
financing  btcause  so  far  it  has  simply  meant  that  when 
the  company  needed  money  Mr.  Locke  went  out  and 
sold  some  more  stock. 

Mr.    Locke   says   that    if   a   community   needs   public 
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utility  service  the  people  who  are  to  be  served  should 
provide  the  necessary  capital.  However,  the  utility 
should  he  well  managed  and  conservatively  financed. 
The  property  at  Mexico,  Mc,  was  appraised  at  over 
$500,000  in  1915.  and,  ba.sed  on  pre-war  costs,  the  min- 
imum value  of  the  property  by  this  fall  will  e(iual  the 
par  value  of  the  outstanding  securities,  consisting  of 
$400,000  preferred  stock,  $300,000  common  .stock  and 
$50,000  in  notes.  The  net  earnings  are  about  three 
times  the  dividend  requirements  of  the  preferred  stock. 


Maine  Company  Instructs  Employees 
Through  Weekly  Bulhtins 

OVER  the  signature  of  the  general  superintendent 
the  Central  Maine  Power  Company,  Augusta, 
Maine,  publishes  in  its  weekly  house  organ.  The  Exciter, 
interesting  and  instructive  information  for  its 
employees.  The  articles  appear  under  an  official  heading 
and  discuss  a  different  topic  each  week.  Following  is 
a  typical  specimen  of  one  of  the  official  bulletins: 

Do  not  condemn  the  meter  or  assume  that  it  is  out  of 
calibration  when  your  customer  complains  of  his  bill  being 
too  high.  The  meter  ninety-nine  times  out  of  a  hundred 
is  all  right. 

When  a  customer  complains  about  his  account,  take  steps 
to  show  him  that  the  meter  is  right  and  that  he  is  actually 
using  all  of  the  energy  shown  on  the  dial.  This  can  be 
accomplished  by  a  very  simple  test,  so  that  the  customer 
can  also  understand  and  see  that  the  meter  is  correct. 

When  a  customer  claims  that  he  is  being  overcharged, 
do  not  try  to  remedy  the  matter  by  telling  him  that  you 
will  take  his  meter  out  and  put  in  another  one.  This  is 
the  equivalent  to  admitting  that  he  is  justified  in  his  com- 
plaint and  is  not  only  an  injustice  to  the  meter,  which  may 
be  all  right,  but  detrimental  to  your  own  interests. 

It  is  very  rarely  that  an  electric  meter  runs  too  fast,  and 
this  is  found  to  be  so  only  about  once  in  every  forty  com- 
plaints. 

It  is  the  duty  of  the  customer  to  watch  his  lights  and 
see  that  none  of  them  are  turned  on  when  not  needed,  or 
in  use  in  out-of-the-way  places  where  they  are  often  for- 
gotten. George  S.  Williams, 

General  Superintendent. 


whereby  the  power  factor  will  be  assessed  against  the 
average  power  factor  and  not  against  the  power  factor 
at  the  time  of  the  maximum  demand.  While  theo- 
letically  this  is  not  right,  investigation  of  a  number  of 
cases  indicates  that  in  practice  it  will  work  out  even 
better  than  our  present  method,  and  in  addition  will  be 
very  much  simpler  to  apply.  We  mea.su re  the  power 
factor  now  by  a  watt-hour  meter  connected  so  that  the 
phase  angle  is  just  90  deg.  away  from  connections 
of  the  ordinai->'  watt-hour  meter. 

•'In  our  new  method  we  shall  have  merely  a  reading 
of  the  so-called  kilo-reactive-watt-hour  meter  once  a 
month.  We  shall  then  provide  that  for,  say,  every  100 
kw.-hr.  the  customer  may  have,  .say,  75  k,r.w.-hr.  with- 
out paying  a  penalty,  this  corresponding  to  the  average 
power  factor  of,  say,  80  per  cent.  We  would  then 
provide  that  for  any  excess  kilo-reactive-watt-hours 
above  the  specified  minimum  allowed  free  there  should 
be  a  charge  of  so  many  mills  per  k.r.w.-hour,  or  else 
the  k.r.w.-hours  over  and  above  the  minimum  should 
be  considered  as  the  equivalent  of,  say,  one-fifth  their 
number  of  kilowatt-hours,  and  this  number  of  kilowatt- 
hours  should  be  added  to  the  number  of  kilowatt-hours 
on  the  kilowatt-hour  meter." 


Power  "Prospect"  Form  Saves 
Useless  Work 

TO  SAVE  the  time  and  labor  involved  either  in 
making  up  a  detailed  estimate  for  an  extension  to 
a  consumer  that  might  not  meet  the  approval  of  the 
head  office  or  in  getting  the  terms  on  which  the  com- 
pany would  make  the  extension,  the  Pacific  Gas  & 
Electric  Company  has  evolved  a  preliminary  form  that 


How  a  Power-Factor  Penalty  Works 
in  Boston 

ALL  CONTRACTS  of  the  Edison  Electric  Illuminat- 
L  ing  Company  of  Boston  for  power  of  50  kw.  demand 
or  over  carry  a  power-factor  penalty,  stated  R.  S. 
Hale  recently  before  the  New  England  Section  of 
the  National  Electric  Light  Association.  The  company's 
experience  in  enforcing  the  penalty  i.s,  on  the  whole, 
satisfactory.  A  fair  number  of  customers  who  come  un- 
der this  rate  operate  so  as  to  keep  their  power  factor  at 
the  time  of  their  demand  above  80  per  cent,  this  result 
being  due  to  the  careful  selection  of  motors  and  careful 
operation.  In  a  few  cases  the  customers  have  put  in  cor- 
recting apparatus.  In  perhaps  half  of  the  cases  the 
power  factor  at  the  time  of  the  maximum  load  is  less 
than  80  per  cent,  which  results  in  their  paying  a  pen- 
alty in  that  the  company  charges  them  80  per  cent  of  the 
kva.  in  such  cases  instead  of  the  true  kilowatts. 

"There  is  one  objection  to  it  in  my  mind,"  said  Mr. 
Hale,  "in  that  our  present  method  of  determining  the 
billing  demand  is  the  average  of  150  readings,  which 
involves  the  computing  of  the  power  factor  for  each 
reading,  resulting  in  considerable  figuring,  although  the 
expense  is  small  in  proportion  to  the  total  bills  of  these 
fairlv    large   customers.     We    have    in    mind   a   change 
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PRELIMINARY    FORM    FOR    SERVICE    EXTENSION 

can  be  filled  out  with  very  little  labor  but  which 
shows  the  size  and  character  of  the  load,  revenue  and 
approximate  cost  to  the  company  and  the  consumer. 
This  form  is  filled  out  by  the  district  manager  of  the 
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company  and  sent  to  the  head  office  for  approval  by  the 
commercial  manager  and  the  general  manager.  The 
form  is  sent  back  to  the  district  manager  within  twelve 
hours,  and  he  is  then  able  to  close  the  contract  with 
the  prospective  consumer  before  the  latter  has  had  an 
opportunity  to  change  his  mind.  Another  advantage  of 
this  form  is  that  where  a  local  manager  is  able  to 
anticipate  a  consumer's  call  he  can,  by  filling  out  the 
blank  and  receiving  its  approval  from  the  head  office, 
close  the  transaction  as  soon  as  the  consumer  comes  in. 
The  old  form,  containing  detailed  information  on  the 
extension,  number  of  poles,  insulators  and  all  other 
items  of  material  and  labor,  is  filled  out  after  the 
"prospect"  form  has  been  approved  and  is  sent  in  to 
the  engineering  department.  This  system  saves  time 
to  the  consumer,  and  helps  the  local  offices. 


Industrial  Power  Charts  Stored  Compactly 

WHAT  to  do  with  the  recording-meter  charts  ob- 
tained on  the  premises  of  large  power  customers  is 
a  question  that  the  New  England  Power  Company  has 
solved  acceptably  by  the  steel  cabinet  illustrated  here- 
with. At  its  Greendale  substation  the  company  has  a 
cabinet  6  ft.  (1.83  m. )   long,  64  in.   (1.62  m.)   high  and 
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Coal  Contract  Should  Be  Based  on  Unit 
Cost  of  B.T.U. 

ALTHOUGH  many  companies  have  been  forced  re- 
L  cently  to  buy  coal  without  any  very  definite  as- 
surance as  to  its  heat  value,  they  should  properly  pay 
only  for  the  heat  value  received.  This  is  commonly 
done  by  specifying  in  the  contract  a  certain  number 
of  B.t.u.'s  which  are  to  be  delivered  for  1  cent.  The 
contract  guarantee  is  based  on  some  given  analysis, 
such  as  5  per  cent  moisture,  11.5  per  cent  dry  ash, 
13,000  B.t.u.  per  pound  (1,480  cal.  per  kg.)  of  dry 
coal,  and  a  price  of  $3  per  ton.  The  guaranteed 
B.t.u.  for  1  cent  is  then  obtained  in  the  following  man- 
ner: Reduce  the  B.t.u.  per  pound  by  a  percentage 
equal  to  that  of  the  moisture  in  the  coal.  In  this  par- 
ticular case  the  moisture  is  5  per  cent,  and  95  per 
cent  of  13,000  B.t.u.  equals  12,350  B.t.u.  per  pound 
(1,210  cal.  per  kg.)  of  coal  as  delivered.  Multiply 
this  figure  by  2,000  lb.  (907  kg.)  and  a  figure  of  24,- 
700,000  is  obtained,  which  is  the  total  B.t.u.  per  ton 
as  delivered.  Divide  this  by  the  contact  rate  per 
ton  expressed  in  cents  plus  one-half  of  the  dry  ash 
percentage  expressed  in  cents.  In  this  particular 
case  the  divisor  will  be  300  +  4(11.5)  or  305.75.  It 
follows  then  that  the  net  B.t.u.  for  1  cent,  according 
to  this  contract,  would  be  80,785. 

Suppose  the  coal  as  delivered,  instead  of  having  the 
analysis  given  in  the  contract,  has  6.5  per  cent  of 
moisture,  11.9  per  cent  of  dry  ash  and  only  12,886 
B.t.u.  per  pound  (1,470  cal.  per  kg.)  of  dry  coal.  The 
total  B.t.u.  per  ton  as  delivered  are  figured  out  in  the 
manner  shown  above,  and  the  result  is  24,098,000. 
This  figure  is  divided  by  80,785,  which  is  the  guaran- 
teed net  B.t.u.  for  1  cent.  The  result  would  indicate 
that  the  coal  dealers  should  be  paid  $2.98  per  ton. 
However,  the  dry  ash  amounts  to  11.9  per  cent,  and 
half  of  this  percentage  in  cents,  or  virtually  6  cents, 
must  be  deducted  from  the  $2.98  to  offset  the  decrease 
in  burning  efficiency  due  to  the  presence  of  ash.  The 
$2.98  minus  6  cents  leaves  $2.92,  which  is  the  amount 
per  ton  which  should  be  paid  the  dealer. 


STORAGE  CABINETS  FOR  INDUSTRIAL  CHARTS 

24  in.  '0.61  m.)  deep,  which  contains  forty  compart- 
ments 9  in.  (23.8  cm.)  wide  and  12  in.  (30.5  cm.)  deep, 
with  front  barriers  3';  in.  (8.9  cm.)  high  to  prevent 
rolling  of  records  upon  the  floor.  The  cabinet,  of  sheet 
steel,  is  provided  with  adjustable  shelf  holes  and  is 
framed  with  la  in.  x  I  in.  x  1  in.  (4.15  cm.  x  2.2  cm.  x 
2.5  cm.)  angles.  Within  this  small  space  from  500  to 
1,000  bundles  of  charts  can  be  stored,  depending  upon 
size,  and  concentrating  the  records  of  customers  within 
a  radius  of  10  miles  to  15  miles  (16  km.  to  24  km.). 


Providence  Company  Establishes  House- 
Wiring  Records 

MORE  meters  for  house  wiring  have  been  set  so  far 
this  year  by  the  Narragansett  Electric  Lighting 
Company,  Providence,  R.  I.,  than  were  placed  in  the 
entire  year  1019.  Up  to  June  10  1,527  meters  were  set 
for  all  services,  and  of  these  1,326  were  in  houses.  The 
average  price  on  986  contracts  analyzed  was  $154.50. 
and  the  average  number  of  outlets  on  the  first  seventy- 
seven  jobs,  which  the  company  states  are  typical  of  all, 
was  14.5.  Last  year  the  average  price  of  each  house- 
wiring  job  was  $14G.  An  active  advertising  campaign  is 
being  conducted  in  the  local  press.  This  year  the  work 
is  done  at  a  cash  price,  the  former  10  i>er  cent  allowance 
of  the  central  station  for  carrying  the  account  after 
the  conti-actor  completed  the  job  having  been  eliminated. 
To  offset  this  reduction,  the  time  to  complete  all  pay- 
ments by  the  customer  has  been  reduced  this  year  from 
twenty-four  to  eighteen  months.  A  payment  of  10  per 
cent  down  is  required  on  each  contract,  with  monthly 
installments  thereafter.  Recently  there  has  been  such 
a  shortage  of  meters  and  service  boxes  at  Providence 
that  the  company  has  been  supplying  many  new  cus- 
tomers on  the  basis  of  estimated  monthly  bills. 
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Generators,  Motors  and  Transformers 

Predetermination  of  the  General  Dimensions  of  Elec- 
tric Machinery. — H.  de  PiSTOYE. — This  article  contains 
a  number  of  general  theorems  regarding  the  relations 
between  output  and  certain  general  dimensions  such 
as  rotor  diameter,  iron  length,  width  of  air  gap,  speed, 
etc.  It  is  shown,  for  instance,  that  for  geometrically 
similar  machines,  with  the  same  angular  velocity  of  ro- 
tation, the  output  varies  as  the  3.5  power  of  the  linear 
dimensions.  In  another  theorem  the  author  states  that 
the  air  gap  must  be  increased  in  a  ratio  proportional  to 
the  1.5  power  of  the  linear  dimensions  in  order  that 
geometrically  similar  machines  shall  have  similar  no-load 
characteristics,  at  the  same  percentage  of  excitation 
ampere  turns.  A  general  formula  is  derived,  which 
shows  the  most  economical  relation  of  diameter  to  axial 
length  for  rotating  machinery. — Revue  Generate  d'Elec- 
tricite,  Jan.  24,  1920. 

Lamps  and  Lighting 

Walls  and  Floors — Their  Effects  on  Lighting. — Van 
Rensselaer  Lansingh. — This  paper  gives  the  utiliza- 
tion factors  of  several  different  units  of  the  direct,  semi- 
indirect  and  totally  indirect  designs  for  the  gas-filled 
lamp  when  tested  under  varj'ing  conditions  of  walls  and 
floor.  An  interesting  table  giving  the  reflection  factor 
of  trim,  ceiling,  floor  and  wall  coverings  follows: 

Per  Cent 
Reflection  Factor 

Trim: 

Ivory  white  47 

Floors : 

Average  of  dark  and  light  cork  squares 17 

White  paper   55 

Black  cloth    2 

Walls: 

Sand  color 31 

Brown  sharlcs 11 

Green  shades    11 

Grey  mat  paper 22 

White  paper   55 

Ceilinp: 
Cream  white ^. 52 

The  eflFect  of  variable  wall  and  floor  coverings  with  their 
interaction  is  also  analyzed. — Transactions  I.  E.  S., 
March  20,  1920. 

Arc  Lamp  icith  Rotating  Are. — Garbarini. — This 
lamp  is  especially  designed  for  use  with  optical  sys- 
tems where  a  source  of  light  of  small  dimensions,  high 
brilliancy  and  great  constancy  is  required  and  where 
the  position  of  the  luminous  point  must  be  fixed  in  space. 
Only  the  positive  electrode  is  made  of  carbon,  the  other 
being  a  metal  ring,  which  is  water-cooled  and  surrounds 
the  end  of  the  carbon,  so  that  the  length  axis  of  the 
carbon  coincides  with  the  axis  of  the  ring.  Concen- 
trically with  respect  to  the  ring  there  is  a  coil  of  several 
turns,  passed  by  the  arc  current.  This  coil  gives  rise  to 
a  magnetic  field,  which  always  cuts  the  arc  at  right 
ingles,  thus  causing  the  arc  to  rotate  with  vei-y  great 


speed  around  the  end  of  the  positive  electrode,  which 
will  be  heated  in  a  perfectly  even  manner  to  a  white 
glow.  A  special  feeding  mechanism  is  provided,  which 
keeps  the  end  of  the  carbon  at  a  given  position  with  re- 
spect to  the  ring  electrode. — Bulletin  Officiel  de  la  Direc- 
tion des  Recherches  et  des  Inventions,  No.  3,  January, 
1920;  abstracted  in  Revue  Genirale  d'Electricite,  April 
19,  1920. 

Generation,  Transmission  and  Distribution 

Electric  Po2ver  in  Holland. — This  article  gives  a  map 
showing  the  network  of  high-tension  transmission  lines 
in  Holland  and  also  some  information  regarding  the 
generating  plants.  The  increased  use  of  electrical  en- 
ergy in  Holland  in  recent  years  is  given  in  the  following 
table: 


Maximum  Load, 

Total  Consumption, 

Kw. 

Kw.-hr. 

1913 

45,600 

114,000,000 

1914 

53,600 

134,000.000 

1915 

69,600 

173,000,000 

191G 

88,400 

221.000.000 

1917 

90,000 

216,000,000     • 

1918 

100,000 

240,000,000 

The  scheme  of  locating  generating  plants  at  the  coal 
mines  has  been  considered,  but  it  is  said  that  the  advan- 
tages of  centralization  still  prevail. — Electrical  Indus- 
tries (London),  May  26,  1920. 

Grounding  of  Electric  Machinery  and  Installations. — 
J.  Damien. — The  author  cites  the  French  rules  regard- 
ing grounding  of  electrical  installations  and  criticises 
their  vagueness  in  wording.  Advantages  and  disadvan- 
tages of  different  methods  of  grounding  are  briefly 
discussed,  and  some  practical  suggestions  are  given. 
According  to  regulations  of  the  French  marine,  the 
grounding  conductor  should  be  "a  copper  conductor  with 
as  few  bends  as  possible.  Its  section  to  be  computed 
on  the  basis  of  1  mm."  (1,970  circ.mils)  per  10  amp. 
normal  current  of  the  machine  to  be  protected,  but  with 
a  minimum  area  of  10  mm.^  (19,700  circ.mils).  The 
Verein  Deutscher  Ingenieure  has  adopted  the  rule  that 
the  grounding  resistance  should  be  less  than  50  /,  where 
/  is  maximum  short-circuit  current.  Assuming  that 
\/L'C  •-—  70,  this  corresponds,  in  an  alternating-cur- 
rent case,  to  a  resistance  of  grounding  less  than  3,500  E, 
where  E  is  the  line  voltage. — Revue  Generale  d'Electri- 
cite, Jan.  24,  1920. 

Traction 

Modem  Devices  and  Control  for  Automatic  Railway 
Substations. — Cassius  M.  Davis. — This  article  deals 
with  the  improvements  which  have  been  made  in  the 
controlling  devices  and  describes  in  detail  the  automatic 
operation  of  the  substation,  including  the  starting  up, 
shutting  down,  protection  and  adjustment  of  the  equip- 
ment.— General  Electric  Review,  April,  1920. 

The  Auxiliary  and  Lighting  Control  Equipment  of 
the  Chicago,  Milwaukee  &  St.  Paul  Locomotives. — John 
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A.  Clarke,  Jr. — From  the  locomotive  cab  must  be  sup- 
plied the  means  by  which  speed  is  regulated,  the  heat 
for  the  train  and  in  this  case  light  for  the  train  as 
well.  For  this  auxiliary  service  a  35-kw.  motor- 
generator  set  was  chosen,  together  with  a  378-amp.-hr. 
storage  battery.  The  battery  floats  across  the  terminals 
of  the  generator,  assisting  it  on  the  peak  loads  and 
receiving  charge  when  the  load  is  light.  In  addition 
there  are  two  40-kw.  axle-driven  generators  mounted  on 
the  bogie  trucks.  They  are  used  to  supply  current  for 
the  traction  motor  fields  during  regeneration.  The 
details  of  this  auxiliary'  system  are  given  in  the  article. 
— Electric  Journal,  June,  1920. 

Installations,  Systems  and  Appliances 

A  New  Type  of  Gathering  Locomotive. — John  Liston. 
— The  gathering  locomotive  is  said  to  be  one  of  the  most 
important  factors  in  securing  a  high  per  capita  output 
in  mines,-  and  its  development  and  refinement  have  been 
the  subject  of  continuous  study  by  both  mining  engi- 
neers and  electrical  manufacturers.  The  particular  type 
covered  by  this  article  embodies  the  latest  developments 
by  one  company  for  the  attainment  of  a  positive  and 
simple  system  of  control  which,  it  is  said,  makes  it  pos- 
sible to  secure  maximum  operating  economy. — General 
Electric  Revuw,  May,  1920. 

Automatic  Protective  Devices  for  Alternating-Cur- 
rent Systetns. — A.  E.  McCOLL. — A  broad  discussion  of 
relav  protective  schemes,  particularly  those  of.m.odern 
origin,  according  to  electrical  practice  in  Great  Britain. 
— London  Electrician,  May  21,  1920. 

Are  •  Welded  Building  Construction. — Arc  -  Welded 
trusses  for  a  one-story  building  covering  approximately 
22,000  sq.ft.  ('2,100  sq.m.)  are  reported  to  have  been 
used  at  Brixton,  England.  Details  of  the  assembly  of 
the  trusses  are  given  in  the  article. — London  Engineer, 
May  14,  1920. 

Units,  Measurements  and  Instruments 

The  Thermal  Storage  Demand  Wattyneter. — Patl  M. 
Lincoln. — The  thermal  storage  demand  meter  devel- 
oped by  the  author  is  discussed  as  a  means  of  determin- 
ing maximum  demand  for  rate  purposes.  It  is  compared 
with  other  methods  of  accomplishing  this  purpose  and 
the  characteristics  of  these  several  methods  are  enumer- 
ated.— Electric  Journal,  June,  1920. 

Instrument  Transformers. — R.  S.  J.  SPILSBURY. — A 
discussion  of  the  design  and  characteristics  of  current 
transformers,  including  the  consideration  of  accuracy 
and  methods  of  te.sting  for  ratio  and  phase  angles. — 
Beama,  May,   1920. 

Measuring  Large  Dhect  Currents  at  a  Distance. — H. 
Ring  remarks  upon  the  article  of  Besag  on  this  subject 
(recently  referred  to  in  these  columns)  that  a  distance 
indicator  for  large  continuous  currents  was  devised  by 
him  as  early  as  191.3.  The  apparatus  works  as  follows: 
A  small  induction  or  synchronous  motor  drives  a  little 
direct-current  generator,  which  is  compounded  by  a 
one-turn  winding  connected  across  a  shunt  in  the  direct- 
current  bus.  The  voltage  of  the  dynamo  may  be  meas- 
ured at  any  distance  and  is  a  function  of  the  direct- 
current  strength  in  the  compounding  turn,  which  makes 
it  possible  to  calibrate  the  voltmeter  directly  in  terms 
of  current  in  the  bus.  The  interesting  point  of  the  sys- 
tem is  that  a  negative  compounding  is  used.  When  the 
compounding  current  increases  the  generator  excitation 
thus  diminishes,  Vjut  never  i^o  far  down  that  any  con- 
siderable indefiniteness  is  caused  by  hysteresis  in  the 


iron.  The  magnetic  induction  of  the  core  will  describe 
a  very  narrow,  unsymmetrical  hysteresis  curve,  and  er- 
rors due  to  hysteresis  may  be  kept  down  to  1  or  2  per 
cent. — Elektrotechnische  Zeitschrift,  Jan.  29,  1920. 

Telegraphy,  Telephony  and  Signals 

Simultaneons  Transviission  and  Reception  in  Radio- 
Telephony. — NOBURO  Marumo. — After  reviewing  the 
methods  of  duplex  radio  communication  previously  pro- 
posed, the  author  de.scrihes  a  divided  branch  antenna 
arrangement  with  supplementary  balancing  coil  for  this 
purpose.  The  theoiy  and  mode  of  adjustment  of  the 
system  are  explained.  The  application  of  this  method  in 
practice  to  ship-to-shore  radio-telephony  is  described, 
and  reference  is  made  to  the  necessary  wire-to-radio  and 
reverse  transfers.  Guided  radio  telephony  and  teleg- 
raphy over  high-tension  transmission  lines  is  con- 
sidered. The  use  of  a  single  oscillation  generator  for 
a  number  of  stations  is  shown  to  be  possible.  An  actual 
transmission  of  this  type  is  described  in  detail. — Pro- 
ceedings of  the  Institute  of  Radio  Engineers,  June,  1920. 

Carrier  -  Wave  Telegraphy  atid  Telephony.  —  Fass- 
BENDER  and  Habann. — We  have  already  in  these  col- 
umns (Feb.  7,  1920)  briefly  referred  to  the  system  of 
multiplex-wire  telephony  and  telegraphy  with  high- 
frequency  carrier  waves  which  was  developed  in 
Germany  during  the  war.  In  the  present  article  the 
original  authors  of  this  multiplex  system  give  a  detailed 
account  of  the  more  important  features  of  the  system 
and  describe  the  various  types  of  connections  employed. 
In  the  multiplex  telephony  an  important  point  is  the 
use  of  ordinary  audio-frequency  transmission  from 
subscriber  to  exchange,  the  carrier-wave  transmission 
being  resorted  to  only  for  long-distance  trunking  serv- 
ice. Carrier  waves  in  the  radio  range  are  used,  corre- 
sponding to  wave  lengths  between  1,000  m.  and  2,000  m. 
During  silence  the  modulator  does  not  generate  any 
high-frequency  waves,  but  when  the  eff'ective  plate  or 
grid  voltage  of  the  modulator  bulb  is  boosted  by  induced 
alternating  emfs.  from  the  microphone  circuit,  condi- 
tions change  so  that  sustained  oscillations  build  up, 
their  amplitude  depending  on  the  instantaneous  value  of 
the  impressed  sound  waves.  A  difficulty  with  multi- 
plex is  the  tendency  of  the  call  currents  to  operate  all 
bells  on  the  system.  It  is  claimed  that  this  has  been 
overcome  by  use  of  carrier-wave  transmission  also  for 
call  currents,  although  the  details  of  this  system  are 
omitted.  The  multiplex  telegraphy  depends  on  inter- 
ference reception  with  telephones,  one  transmitter  at 
the  sending  end  giving  audible  beats  with  a  certain 
transmitter  at  the  other  end  of  the  line.  Morse  inker 
reception  also  has  been  successfully  tried,  the  neces- 
sary audio  selectivity  being  provided  by  special  mechan- 
ically tuned  polarized  relays.  The  system  also  proved 
adaptable  for  high-speed  operation  in  multiplex  by 
means  of  Hughes'  and  Siemens'  machine  telegraphs,  etc. 
— Jahrbuch  der  drahtlosen  Tel.  und  Tel,  October,  1919. 

Miscellaneous 

Steel-Mill  Electrical  Repair  Shop  Practice. — A.  J, 
Standing. — The  writer  states  that  it  has  been  proved 
that  the  majority  of  repair  work  can  be  handled  to 
better  advantage  in  the  steel-mill  repair  shop  than  by 
contracting  it  out.  He  then  discusses  just  what  is- 
necessary  in  the  way  of  equipment,  force  and  methods 
of  handling  the  general  plant  electrical  repairs. — 
Proceedings  A.tsociation  Iron  and  Steel  Electrical  Engi- 
neers,  April,    1920. 
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Books  of  Technical  and 
Industrial  Interest 


Robison's  Manual  of  Radio  Telegraphy  and  Teleph- 
ony. By  Capt.  S.  S.  Robison,  U.  S.  N.  Annap- 
olis, Md. :  United  States  Naval  Institute.  308  pages, 
144   illustrations. 

This  is  the  fifth  revised  edition  of  a  well-known  man- 
ual of  radio  communication  intended  primarily  for  the 
use  of  operators  in  the  United  States  Navy,  but  in- 
cidentally well  adapted  to  the  needs  of  student  radio 
operators  generally.  It  is  an  elementary  textbook  on 
radio-telegraphy  and  radio-telephony.  It  is  brought 
up  to  date  in  a  number  of  particulars.  A  valuable  fea- 
ture of  the  book  is  that  it  contains  much  practical  infor- 
mation concerning  the  radio  circuits  and  apparatus 
employed  in  United  States  naval  stations.  For  example, 
a  full  list  i.«  given  of  140  United  States  naval  stations 
and  also  of  fifty  radio-compass  stations,  at  which  elec- 
tric goniometric  measurements  can  be  made.  The  book 
'<;  divided  into  seventeen  chapters  relating  to  the  fol- 
lowing subjects:  High-frequency  currents,  waves,  elec- 
tric units,  capacity  and  inductance,  power  and  efficiency, 
transmitting  apparatus,  continuous-wave  transmitters, 
radio-telephones,  receiving  apparatus,  antennas,  high- 
power  stations,  radio  compass,  aircraft  radio,  installa- 
tions, care  and  operation,  tables,  laws  and  regulations. 
The  book  is  practical,  easy  to  understand  and  free 
from  all  but  the  simplest  mathematics.  It  is  well 
adapted  to  the  purposes  the  authors  have  held  in  view. 
It  could  be  improved  by  a  page  index  of  subjects. 


Electric  Oscillations  and  Electric  Waves.  By  Prof. 
G.W.Pierce.  New  York:  McGraw-Hill  Book  Com- 
pany. 517  pages,  illustrated.  Price,  $5. 
Prof.  G.  W.  Pierce's  new  book  on  "Electric  Oscilla- 
tions and  Electric  Waves"  is  remarkable  in  more  than 
one  respect.  It  has  so  much  of  the  personal  touch  of  the 
active  research  man  and  gives  so  much  of  the  author's 
recent  original  contributions  to  the  art  that  it  should 
not  be  classified  as  a  mere  textbook;  and  still  it  is  a 
textbook  in  the  highest  sense  of  the  word.  The  book 
does  not  cover  the  entire  field  of  radio  engineering,  nor 
does  it  pretend  to.  Instead,  three  or  four  of  the  most 
difficult  and  advanced  problems  in  this  field  are  taken  up 
for  the  veiy  thoroughgoing  analysis.  In  each  case  the 
theory  is  built  up  step  by  step  from  the  very  rock 
bottom  of  mathematical  physics  and  successively  de- 
veloped into  a  form  where  the  results  may  be  applied  to 
problems  of  practice.  The  first  half  of  the  book  deals 
with  the  theory  of  electric  oscillations  in  coupled  cir- 
cuits. After  some  introductory  chapters  devoted  to 
fundamental  notions  of  electricity',  use  of  complex 
algebra  in  the  treatment  of  alternating-current  circuits 
and  so  on,  the  simple  oscillating  circuit  is  studied ;  then 
the  mutual  reaction  between  two  coupled  circuits  is 
taken  into  consideration,  and  finally  the  extremely  com- 
plicated problem  of  three  coupled  circuits  is  attacked. 
In  the  last  part  of  the  volume  the  theory  of  electro- 
magnetic waves  is  developed  from  the  fundamental  field 
equations,  and  on  the  same  basis  the  radiation  field  of 
an    oscillating   dipol    is    analyzed.      By   means    of   an 


ingenious  device,  equivalent  to  a  supei"position  of  a 
number  of  infinitesimal  dipols,  the  theory  is  extended  to 
oscillators  of  finite  dimensions  and  in  the  last  few  chap- 
ters is  applied  to  the  problem  of  computing  the  radia- 
tion characteristics  of  flat-top  antennas.  Every  chapter 
of  the  book  shows  the  author's  decision  to  present  a 
mathematically  rigid  theory,  based,  however,  on  physical 
conceptions  rather  than  mathematical  symbolism.  An 
outstanding  feature  of  the  volume  is  its  conciseness  in 
the  use  of  symlxjls  and  units  and  its  definiteness  in 
stating  the  reasons  for  successive  steps  in  the  mathe- 
matics. After  every  more  important  development  there 
is  given,  in  italics,  a  clear  statement  of  the  physical 
significance  of  the  results,  of  the  approximations  made, 
etc.,  and  of  the  methods  to  be  used  in  order  to  extend 
the  results  to  new  fields  of  application. 


Service  at  Cost  Plants.     By  Harlow  C.  Clark,  editor 
of  v4 era.     New  York:     American  Electric  Railway 
Association. 
This  "identical  analysis  of  statutes,  ordinances,  agree- 
ments  and   commission   orders,    in   effect  or  proposed, 
together  with   a  discussion   of   the   essentials   of   local 
transportation  franchises,"  contain.s,  first,  a  considera- 
tion of  the  fundamentals  which  must,  if  private  capital 
is  to  be  obtained,  underlie  any  expression  of  legal  right 
to   conduct   a   local   transportation    utility;    second,   an 
analysis    of   the   various    measures,    with    the    idea    of 
ascertaining  the  extent  to  which  such  principles  have 
been  applied;  third,  an  identical  analysis  of  the  "cost  of 
service"  plans  now  in  effect,  similar  provisions  bein 
grouped  together  in  order  that  the  provisions  coverir 
any   particular  point  may  be  quickly   ascertained,  ar. 
fourth,  a  similar  analysis  of  "service  at  cost"  plans  pr 
posed  but  not  effective.     Although  confined  to  electr. 
railways,  there  is  much  in  the  principles  of  valuatif 
and  rate  of  return  discussed  that  has  also  an  applic 
tion  to  central  station  and  other  utilities. 


Books  Received 

Motor  Vehicle  Engineering.  By  Ethelberg  Favary. 
New  York:  McGraw-Hill  Company,  Inc.  333  pages,  133 
illustrations. 

Electrical  Machinery.  By  Terrell  Croft.  New 
York:  McGraw-Hill  Book  Company,  Inc.  318  pages, 
302  illustrations. 

Telephone  Transmission.  By  J.  G.  Hill.  London, 
England:  Longmans,  Green  &  Company.  398  pages, 
illustrated.     Price,  $6.50. 

Inventions,  Their  Development,  Purchase  and 
Sale.  By  William  E.  Baff.  New  York :  D.  Van  Nostrand 
Company.    230  pages.    Price,  $2. 

The  Organization  of  Industrial  Scientific  Re 
search.  By  C.  E.  Kenneth  Mees.  New  York:  McGraw 
Hill  Book  Company,  Inc.    175  pages.    Price,  $2. 

Electrician's  Handybook.  By  T.  O'Connor  Sloane 
New  York:  Norman  W.  Henley  Publishing  Company 
824  pages,  600  illustrations.     Price.  $4. 

Transient  Electric  Phenomena.  By  Dr.  C.  P, 
Steinmetz.  New  York:  McGraw-Hill  Book  Company, 
696  pages,  illustrated.     Price,  $6. 

School  of  Practical  Electricity.  Book  II.    Funda 
mentals  of  Continuous  Currents  of  Electricity.     By  0, 
Werwath.     Milwaukee,  Wis.:     Electroforce  Publishing 
Company.     134  pages,  90  illustrations. 
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VToLUME  of  business  for  all 
'  classes  of  electrical  material 
shows  no  decrease  in  the  East 
and  South,  but  a  noticeable  diminu- 
tion of  demand  is  reported  from 
the  Middle  Western  and  Northeast- 
ern sections,  attributable  to  suiumer 
dullness. 

Transportation  has  improved, 
especially  in  Chicago  and  Boston, 
and  more  goods  are  being  shipped  by 
express.  Collections  on  the  Western 
coast  are  in  better  shape  than  in 
New  England  or  the  South.  Build- 
ing activities  are  slackening  in  the 
West,  but  a  good  total  of  new  con- 
struction is  reported  in  Eastern 
states. 

Comparatively  cool  weather  is  re- 
tarding the  sale  of  fans.  There  is 
a  marked  shortage  of  rigid  conduit, 
but  armored  conductor  is  coming 
through  in  better  shape  except  in 
New  York.  Porcelain  is  scarce. 
Fair  stocks  of  loom  are  accumulat- 
ing. In  general  the  market  has  held 
steady.  Stocks  of  carbon  brushes 
are  good.  The  market  for  stranded 
steel  wire  remains  steady,  and 
manufacturers  are  having  difficulty 
in  meeting  orders. 

Care  on  the  part  of  men  associ- 
ated in  the  electrical  industry  is 
urged  in  view  of  a  federal  court's 
action  under  the  Sherman  act  in 
enjoining  member  companies  of  the 
American  Hardwood  Manufacturers' 
Association  from  exchanging  in- 
formation bearing  on  their  stocks 
and  prices. 

Figures  for  the  winter  of  1919- 
1920  show  a  heavy  sale  of  electric 
heaters,  surpassing  all  previous 
seasons.  Business  in  the  coming 
season  promises  to  be  good  in  all 
sections  of  the  country,  though  large 
stocks  were  carried  over  by  jobbers 
in  the  South. 

A  DECISION  upholding  the  Cool- 
idge  wrought-tungsten  patent,  in 
the  suit  for  infringement  brought 
by  the  General  Electric  Company 
against  the  Independent  Lamp  & 
Wire  Company,  has  been  handed 
down  in  the  United  States  District 
Court. 

A  POWER  HOUSE  that  will  operate 
under  a  head  of  2,400  ft.,  probably 
the  highest  in  the  United  States  and 
among  the  highest  in  the  world,  is 
to  be  built  on  the  Stanislaus  River 
in  California  by  the  Pacific  Gas  & 
Electric  Company  on  the  property 
acc|uired  from  the  Sierra  &  San 
Francisco  Power  Company.  This 
plant  will  be  rated  at  7,500  kw.  A 
third  penstock  is  being  installed  on 
the  present  Stanislaus  plant  to  in- 
crease its  efficiency. 


Switzerland  has  issued  $25,000,- 
000  in  8  per  cent  twenty-year  gov- 
ernment gold  bonds  as  part  of  a  pro- 
gram for  the  gradual  electrification 
of  her  railway  systems.  It  is  an- 
nounced that  the  entire  proceeds  will 
be  used  in  the  United  States. 

Electrical  engineering  schools 
are  unable  to  meet  the  demand  for 
technical   graduates,  according  to  a 
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report  made  at  the  Ann  Arbor  meet- 
ing of  the  Society  for  the  Promo- 
tion of  Engineering  Education. 

Negotiations  between  Springfield, 
111.,  and  the  Springfield  Gas  &  Elec- 
tric Company  for  the  purchase  of 
the  company's  electric  light  and 
power  and  heating  properties  by  the 
city  have  been  renewed. 

An  offering  of  $1,000,000  of  7 
per  cent  cumulative  preferred  stock 
on  the  installment  plan  is  being 
made  to  the  public  by  the  Alabama 
Power  Company. 

A  transmission  line  from  Gads- 
den, Ala.,  to  Lindale,  Ga.,  a  distance 
of  52  miles,  is  to  be  built  to  connect 
hydro-electric  systems  of  those 
states. 

A  five-year  coura*  in  business  en- 
gineering will  be  inaugurated  this 
fall  at  Harvard  University,  through 
the  co-operation  of  the  Harvard 
Engineering  School  and  the  Gradu- 
ate School  of  Business  Administra- 
tion. 

The  annual  report  of  the  Pacific 
Gas  &  Electric  Company  shows  that 
three-fourths  of  its  stockholders  are 
residents  of  California.  It  announces 
an  increase  in  the  price  of  fuel 
oil  in  six  years  amounting  to  more 
than  128  per  cent. 

A  RECORD  price  of  $23  a  ton  was 
paid  for  coal  a  few  days  ago  in 
Boston  Harbor,  against  a  maximum 
war-time  price  of  $13.  Public  Utili- 
ties Commissioner  Ellis  of  Massa- 
chusetts   asserts    that    400,000    tons 


are  being  sent  abroad  monthly  at  the 
peril  of  a  fuel  famine  in  New  Eng- 
land next  winter. 

Opposition  to  compulsory  arbi- 
tration of  private  industrial  dis- 
putes is  expressed  in  the  platform 
adopted  by  the  Democratic  National 
Convention,  which,  however,  holds 
that  in  government  service  the 
rights  of  the  people  are  paramount 
to  the  right  to  strike.  The  Missis- 
sippi and  St.  Lavn-ence  waterways 
are  indorsed  and  an  increased  sup- 
ply of  petroleum  is  declared  a 
necessity. 

A  special  two  weeks'  "short 
course  for  metermen"  was  conducted 
by  the  University  of  Illinois  from 
June  21  to  July  3. 

W.  S.  Murray  has  been  appointed 
chairman  of  the  engineering  staff  to 
make  an  investigation  and  report  in 
the  matter  of  the  super-power  sur- 
vey between  Boston  and  Washing- 
ton. He  will  work  with  an  advisory 
board  representing  engineering,  rail- 
way and  technical-publication  inter- 
ests and  the  N.  E.  L.  A.  and  other 
organizations. 

The  coal  situation  remains  highly 
critical.  The  smaller  utilities  are  in 
the  worst  shape,  being  largely  with- 
out proper  reserves. 

Oscar  C.  Merrill,  chief  engineer 
of  the  United  States  Forest  Service, 
has  been  appointed  chairman  of  the 
newly  created  Federal  Power  Com-- 
mission  and  has  begun  to  shape  the 
procedure  of  that  body. 

Majority  stock  ownership  of  the 
public  utilities  in  Maine  controlled 
by  Maynard  S.  Bird  and  Hugh  J. 
Chisholm  has  been  acquired  by  the 
Central  Maine  Power  Company. 

Reports  received  by  the  Geological 
Survey  from  350  electric  utility 
plants  showed  a  total  bituminous- 
coal  supply  on  May  31  of  1,372,880 
tons,  or  a  supply  for  three  weeks 
and  three  days. 

Minnesota  is  planning  a  state 
federation  of  Engineering  societies. 

A  priority  order  for  12,000  tons 
of  bituminous  coal  has  been  granted 
by  the  Interstate  Commerce  Com- 
mission to  the  Philadelphia  Electric 
Company. 

The  Wisconsin  Industrial  Light- 
ing Code  lias  been  put  into  effect  for 
all  existing  installations.  Hitherto 
it  has  applied  only  to  new  installa- 
tions. 


A  successful  "no  accident  week" 
campaign  was  hold  in  several  Penn- 
sylvania counties  under  the  aus- 
pices of  the  Penn  Central  Light  & 
Power  Company  of  Altoona. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  -  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Smaller  Utilities  in  Worst  Shape 
on  Coal  Supply 

WHILE  the  immediate  supply  of  coal  for  utilities 
is  not  altogether  as  short  as  it  was  a  few  weeks 
ago,  there  seems  to  be  a  very  definite  opinion  that  the 
open-top  car  order  of  June  21  has  not  relieved  the  situa- 
tion very  much.  Among  the  smaller  utilities  the  coal 
situation  is  most  acute.  Unless  this  condition  is  re- 
lieved before  long,  numbers  of  utilities,  even  if  not 
forced  to  shut  down,  will  enter  the  winter  season  with 
no  reserve  on  hand.  There  is  consequently  a  growing 
demand  on  the  part  of  the  utilities  for  coal  priorities. 
A  meeting  to  consider  the  entire  coal  question  was 
scheduled  for  Thursday  before  the  Interstate  Commerce 
Commission  in  Washington. 

In  preparation  therefor  the  National  Electric  Light 
Association,  Executive  Manager  M.  H.  Aylesworth 
stated,  wired  to  various  parts  of  the  country  to  operat- 
ing members  asking  if  this  recent  order  of  the  I.  C.  C. 
had  made  any  noticeable  improvement  in  coal  supply 
and  also  for  information  on  the  number  of  days'  supply 
of  coal  on  hand  and  asking  for  suggestions  to  be  made 
to  the  commission.  A  number  of  replies  were  re- 
ceived, all  of  which,  Mr.  Aylesworth  stated,  indicated 
that  the  situation  is  still  very  acute,  particularly  among 
the  smaller  utilities  all  over  the  country.  The  replies 
further  indicated,  he  said,  that  the  open-top  car  order 
had  improved  the  situation  but  slightly,  and  there 
seemed  to  be  an  immediate  need  for  a  priority  order 
over  the  less  essential  industries  if  the  utilities  are  to 
go  into  the  winter  with  coal  in  storage.  Generally 
speaking,  Mr.  Aylesworth  pointed  out,  there  is  only 
enough  coal  on  hand  for  immediate  need. 

The  meeting  this  week  is  but  one  of  a  series  to  be 
held  with  the  I.  C.  C.  The  electrical  interests  are  to  be 
represented  by  the  National  Committee  on  Gas  and 
Electric  Service,  which  has  headquarters  in  Washing- 
ton. 

Insull  Tells  Why  Commonwealth  Edison 
Has  Not  Asked  for  Higher  Rates 

THE  Commonwealth  Edison  Company  has  not  as  yet 
found  it  necessary  to  ask  for  any  increase  in  rates 
because  of  increasing  costs  of  doing  business.  In  com- 
menting on  this  situation,  which  is  exceptional  in  the 
utility  field,  Samuel  Insull.  president  of  the  company, 
said  to  a  representative  of  the  Electrical  World: 

"While  increased  efficiency  of  equipment  and  its  oper- 
ation has  played  its  part,  there  are  two  basic  reasons 
for  the  situation,  the  first  being  the  ownership  by  the 
Commonwealth  Edison  Company  of  its  own  sources  of 
coal  supply  and  the  second  the  large  amount  ef  energy 
sold  wholesale,  80  per  cent  of  the  output  being  so  sold. 
By  owning  our  own  sources  of  supply  we  have  been  able 
to  keep  down  the  cost  of  fuel.     Accounting,  meter  read- 


ing, customer  service  and  the  other  forms  of  expense 
entering  into  the  cost  of  service  to  the  consumer  are 
pratically  as  great  for  a  small  consumer  as  for  a  large 
one.  Because  of  the  large  percentage  of  energy  whole- 
saled to  a  comparatively  few  customers,  our  expense  per 
unit  has  not  risen  so  rapidly  as  it  would  have  done  had 
we  been  distributing  this  80  per  cent  of  our  output  to 
a  large  number  of  small  consumers.  The  situation  is 
the  outgrowth  of  a  consistent  policy  of  a  quarter  of  a 
century's  standing  in  the  development  of  ownership  of 
our  own  fuel  supply  and  the  wholesaling  of  energy  to 
the  large  consumer." 


0.  C.   MERRILL 


Merrill  Appointed  Executive  Secretary 
Federal  Power  Commission 

SECRETARY  OF  W  A  R 
BAKER,  chairman  of 
the  newly  created  Federal 
Power  Commission,  has  ap- 
pointed Oscar  C.  Merrill, 
now  chief  engineer  of  the 
United  States  Forest  Serv- 
ice, executive  secretary  of 
the  commission.  The  first 
three  official  acts  performed 
by  Mr.  Merrill  following  his 
appointment  were  the  fol- 
lowing: Formal  presenta- 
tion to  the  Solicitor  of  the 
Treasury  of  the  questions 
pertaining  to  the  employ- 
ment of  personnel  of  the  power  commission  itself; 
formal  inquiry  of  the  War,  Interior  and  Agricultural 
Departments  as  to  what  personnel  is  available  for 
temporai-y  transfer  to  the  power  commission,  and 
request  for  appointment  of  an  advisory  committee  to 
draft  regulations  under  the  act. 

Complying  with  this  last  request,  the  War  Depart- 
ment designated  General  Crowder  to  serve  on  the 
advisory  committee,  the  Interior  Department  selected 
Herman  Stabler  and  the  Department  of  Agriculture 
named  Mr.  Merrill  himself  to  look  after  its  interests. 
It  will  require  two  or  three  months,  it  is  believed,  to 
draft  the  regulations. 

Gen.  Lansing  H.  Beach,  the  chief  of  engineers,  has 
designated  Major  Max  C.  Tj'ler  as  the  officer  who  will 
conduct  the  investigation  of  the  Great  Falls  Power 
project  and  the  matter  of  an  additional  water  supply 
for  the  District  of  Columbia.  The  report  on  this 
investigation  must  be  made  to  Congress  on  or  before 
Jan.  1.  An  appropriation  of  $25,000  is  provided  for 
the  work. 

The  selection  of  Oscar  C.  Merrill  as  executive  secre- 
tary of  the  Federal  Power  Commission  is  regarded  in 
Washington  as  a  particularly  happy  one.   So  pre-eminent 
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were  Mr.  Merrill's  qualifications  for  this  position  that 
the  name  of  no  other  man  was  even  suggested.  The 
water-power  act  has  its  entire  foundation  in  the  water- 
power  regulations  drafted  by  Mr.  Merrill  to  apply  to 
water  powers  under  the  jurisdiction  of  the  Forest 
Service. 

Before  entering  the  Forest  Service  in  1909  Mr. 
Merrill  already  had  made  a  name  for  himself  as  a 
water-power  specialist  as  a  result  of  extensive  private 
work  in  water-power  engineering.  Owing  to  the  lim- 
ited amount  of  work  done  by  the  government  which 
pertains  to  water  powers,  Mr.  Merrill  has  the  distinc- 
tion of  being  practically  the  only  government  engineer 
who  could  classify  as  a  water-power  specialist. 

Mr.  Merrill  is  a  native  of  Maine.  He  was  born  in 
Manchester,  near  Augusta,  in  1874.  Most  of  his  early 
education  was  obtained  in  Augusta,  and  in  1899  he  was 
graduated  from  Bates  College.  His  engineering  educa- 
tion was  obtained  at  the  Massachusetts  Institute  of 
Technology,  where  he  was  graduated  in  1905.  While 
attending  school  he  devoted  his  summers  to  work  for 
the  United  States  Geological  Survey. 

The  first  year  following  his  graduation  was  spent 
by  Mr.  Merrill  as  an  instructor  in  the  engineer  depart- 
ment in  the  University  of  California.  He  then  became 
associated  with  Charles  G.  Hyde  and  began  his  special- 
ization in  water-power  consulting  work.  He  investigated 
the  adaptability  of  power  sites  along  the  lines  of  the 
Southern  Pacific  in  Oregon  and  in  Washington,  with  the 
idea  of  their  utilization  in  connection  with  a  proposed 
electrification  of  sections  of  that  railroad.  Later,  he 
made  a  general  reconnaissance  of  such  water  powers 
in  Oregon  as  might  lend  themselves  to  any  scheme  of 
railroad  electrification.  Following  that  work,  he  under- 
took, in  association  with  Professor  Hyde,  the  valuation 
of  the  power  system  of  the  California-Oregon  Power 
Company. 

Mr.  Merrill  began  work  for  the  Forest  Service  by 
making  a  special  study  of  water  powers  in  California. 
He  soon  became  district  engineer  with  headquarters 
in  San  Francisco.  In  1910  he  was  placed  in  immediate 
charge  of  all  water  powers  coming  under  the  jurisdic- 
tion of  the  Forest  Service.  In  1914  he  was  ordered 
to  Washington  to  become  chief  engineer  of  the  Forest 
Service.  In  addition  to  his  enlarged  duties,  he  retained 
under  his  per.sonal  direction  the  matters  pertaining  to 
water  powers.  It  was  he  who  negotiated  the  important 
permits  for  the  Southern  California  Edison  Company, 
the  Great  Western  and  the  Montana  Power  companies, 
in  addition  to  handling  the  permits  for  numerous 
smaller  developments. 


Stocks  of  Coal  on  Hand  at 
Electric  Utility  Plants 

THE  Geological  Survey  published  this  week  prelim- 
inary figures  showing  the  stocks  of  bituminous  coal 
on  hand  at  representative  electric  utility  plants  as  of 
Feb.  29  and  May  31,  1920,  in  net  tons.  Reports  were 
received  from  350  plants  having  a  weekly  consumption 
of  398,f;56  tons. 

Stocks  on  hand  on  Feb.  29  amounted  to  1,320,368 
tons,  or  a  three  weeks  and  two  day.s'  supply,  and  en 
May  31  to  1,372,880  tons,  or  a  supply  for  three  weeks 
and  three  days. 

The  figures  for  May  31  ranged  anywhere  from  a 
twelve  weeks  and  three  days'  supply,  reported  by  four 


plants  in  Montana  and  Washington,  to  a  supply  for 
one  week  and  two  days  reported  by  eight  plants  oper- 
ating in  Virginia. 

On  the  basis  of  the  latest  published  figures  the  350 
companies  reporting  consume  about  two-thirds  of  the 
coal  requirements  of  the  electric  utility  industi-y.  In 
view  of  the  transportation  situation  it  is  doubtful  if 
the  stocks  of  coal  on  hand  were  materially  increased 
during  June  over  the  figures  reported.  Furthermore, 
since  these  are  average  figures,  it  is  reasonably  cer- 
tain that  many  utilities  have  a  much  lower  supply 
than  the  above  average. 


Philadelphia  Electric  Gets 
Coal  Priority 

TO  PREVENT  a  possible  curtailment  of  electric 
light  and  power  supply  in  Philadelphia  the  Inter- 
state Commerce  Commission  on  June  30  granted  the 
Philadelphia  Electric  Company  a  priority  order  on  the 
Pennsylvania  and  East  Broad  Top  railroads  for  trans- 
portation of  12,000  tons  of  coal.  The  railroads  were 
ordered  to  assign  cars  to  the  Rock  Hill  Coal  &  Iron  Com- 
pany for  the  transportation  of  the  12,000  tons  of  bitumi- 
nous coal  now  above  ground  at  the  rate  of  twenty  cars 
per  day  for  twelve  consecutive  working  days  beginning 
July  1,  excluding  Sunday  and  legal  holidays,  in  addi- 
tion to  and  without  regard  to  the  existing  ratings  and 
distributive  shares  for  the  mines  on  these  railroads. 


Brighter  Outlook  for  Public  Utilities, 
Says  National  City  Company 

CONFUSION  in  the  mind  of  the  investor  has  been 
the  greatest  factor  in  holding  back  a  merited 
improvement  in  the  popularity  of  public  utility  securi- 
ties as  desirable  investments,  according  to  a  statement 
issued  last  week  by  the  National  City  Company  of  New 
York.  The  investor  has  not  been  sufficiently  educated 
as  to  the  merits  of  these  securities  and  in  associating 
all  public  utilities  with  some  of  the  unfortunate  street- 
railway  situations  has  failed  to  realize  the  strong  posi- 
tion of  electric  power  and  light  companies,  telephone 
companies  and  certain  of  the  gas  and  traction  properties. 
Concerning  the  status  of  electric  utilities,  the  state- 
ment reads  in  part  as  follows: 

Corporations  furnishing  pow«r  and  light  are  enjoying  un- 
equaled  prosperity.  Thei'e  has  been  an  enormous  increase 
in  motor-driven  machinery  within  the  last  few  years.  Ease 
of  operation,  the  slitrht  expense  involved  in  the  installation 
of  povifer  in  the  factory,  the  elimination  of  the  dangers  and 
labor  incident  to  the  operation  of  small  steam  or  gas  plants 
and  the  increasing  cost  of  fuel  and  labor  in  the  operation 
of  such  plants  have  resulted  in  a  constantly  increasing  de- 
mand on  the  power  companies  to  supply  the  energy. 

Under  old  methods  of  power  production  the  handling  of 
fuel,  firing  and  operation  generally  called  for  much  heavy 
work  and  many  laborers  working  in  unpleasant  surround- 
ings. Now  power  is  produced  by  mechanically  perfected 
methods  which  eliminate  a  large  part  of  the  drudgery,  and 
a  considerable  percentage  of  power  is  generated  by  hydro- 
electric plants.  Large  central  stations  have  demonstrated 
their  ability  to  produce  and  distribute  power  at  such  an  eco- 
nomical unit  cost  that  their  position  is  permanently  assured. 
The  growth  of  cities  and  increased  density  of  population  is 
reflected  in  the  growing  demand  for  light.  As  an  indica- 
tion of  the  future  growth  of  this  business  it  has  been  esti- 
mated that  there  are  now  fourteen  million  homes  in  the 
United  States  still  to  be  supplied  with  electric  light. 

More  and  more  we  find  discriminating  investors  analyzing 
the  public  utility  situation,  and  as  a  result  there  is  an  in- 
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creased  interest  regarding  this  class  of  securities.  The  field 
is  one  which  requires  careful  study.  It  is  one,  however, 
which  will  repay  the  investor  throuph  liberal  return  and 
strong  security.  The  power  and  light  businesses  have  not 
approached  the  limit  of  their  growth.  The  transportation 
business,  through  readjustments  that  must  surely  come,  will 
also  offer  many  attractive  issues. 

Before  the  war  public  utility  securities  issued  by  corpora- 
tions of  undoubted  strength  and  based  on  strong  values  and 
earning  power  were  sold  on  a  basis  to  yield  around  5  per 
tent  to  5  J  per  cent.  Now,  with  largely  increased  values  and 
increased  demand  for  the  output,  the  same  class  of  securi- 
ties can  be  bought  on  a  basis  to  yield  from  7  per  cent  to 
S  per  cent.  Investors  are  now  turning  to  such  issues,  and 
we  believe  that  it  is  only  a  matter  of  time  when  the  yields 
will  again  approach  lower  levels. 

Gas  and  Electrical  Interests  Gel  Together 
on  Classification  of  Accounts 

REPRESENTATIVES  of  the  American  Gas  Associa- 
.  lion  and  the  National  Electric  Light  Association 
met  at  N.  E.  L.  A.  headquarters  in  New  York  on  June 
30  to  discuss  and  agree  upon  the  form  of  presenting 
certain  classifications  of  accounts  to  the  sub-committee 
of  the  National  Association  of  Railroad  and  Public 
Utility  Commissioners.  This  sub-committee  is  to  re- 
port at  the  next  annual  meeting,  which  will  be  held 
next  month. 

Agreement  was  reached  on  several  items,  but  final 
decision  on  the  complete  recommendation  of  the  con- 
ferees was  withheld  pending  receipt  of  further  data 
and  information  from  various  parts  of  the  country. 
The  meeting  was  adjourned  to  be  called  again  by  the 
N.  E.  L.  A.  as  soon  as  the  data  is  at  hand,  which  in  all 
probability  will  be  the  first  of  the  week. 


Wisconsin  Lighting  Code  Now  in  Effect 
for  Old  Installations 

THE  Wisconsin  Industrial  Lighting  Code,  which  has 
been  in  operation  for  the  past  two  years  on  new 
installations,  went  into  effect  July  1  on  all  existing 
installations.  Some  of  the  important  requirements  of 
the  code  are  as  follows:  Adequate  lighting  of  all  work- 
ing or  traversed  spaces  of  buildings  or  yards,  uniform 
distribution  of  artificial  illumination,  shading  of  over- 
head lamps,  reflector  depth  sufficient  to  provide  a  14-deg. 
screening  angle,  and  compulsory  use  for  local  lighting 
of  reflectors  covering  the  entire  lamp. 

The  State  Industrial  Commission  has  stated  that  too 
shallow  reflectors  on  overhead  lamps  do  not  necessarily 
have  to  be  replaced,  but  that  the  requirements  can  be 
met  by  using  bowl-frosted  lamps,  bowl-enameled  lamps 
or  an  opal  cap  or  shield. 

Public  Utilities  Promote  Successful 
"No  Accident  Week" 

A  SUCCESSFUL  and  effective  "no  accident  week" 
was  observed  from  June  G  to  June  12  in  the  coun- 
ties of  Blair,  Huntington  and  Mifflin,  Pennsylvania,  un- 
der the  auspices  of  the  Penn  Central  Light  &  Power 
Company  of  Altoona.  J.  F.  Cole,  superintendent  of 
electric  operation  for  this  company,  was  chairman  of 
the  safety  committee  which  promoted  and  arranged  the 
campaign.  The  State  Department  of  Labor  and  Indu.s- 
try  co-operated  in  the  work,  supplying  speakers  and 
films.  Film",  were  also  furnished  by  the  National  Elec- 
tric Light  Association,  the  General  Electric  Company 
and  others. 


The  method  of  campaign  included  personal  letters  to 
organizations,  churches,  physicians,  etc.,  as  well  as  to 
every  employee  of  the  Penn  Central  company,  "follow- 
up"  letters  and  "accident  prevention"  posters,  banners, 
"safety"  buttons  and  tags.  Publicity  matter  pertaining 
to  the  movement  was  furnished  to  newspapers  with  a 
combined  daily  circulation  of  55,000.  Rallies  were  held 
in  the  evenings  at  Hollidaysburg,  Altoona,  Tyrone,  Ju- 
niata, Lewistown  and  Huntington.  Employers  gave 
hearty  support,  and  work  was  often  suspended  to  per- 
mit workmen  to  attend  daytime  exercises.  A  material 
reduction  in  the  number  of  accidents  in  the  communi- 
ties taking  part  was  reported  for  the  week  of  the  cam- 
paign, and  the  movement  for  safety  received  an  impetus 
and  awakened  interest  in  quarters  where  it  had  pre- 
viously aroused  no  response,  or  had  even  been  regarded 
with  suspicion. 

W.  S.  Murray  Heads  Super-Power  Zone 
Engineering  Staff  Investigation 
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W.  S.  MURRAY 


HE  appointment  of  W. 
S.  Murray  as  chairman 
of  the  engineering  staff  to 
make  an  investigation  and 
report  in  the  matter  of  the 
super-power  survey  between 
Boston  and  Washington  has 
just  been  announced  by  the 
United  States  Geolo^cal 
Survey,  under  the  auspices 
of  which  the  report  will  be 
made. 

Prior  to  his  appointment 
Mr.  Murray  recommended 
a  plan  for  investigation 
which  has  since  been  ap- 
proved by  the  Survey,  whereby  the  work  is  to  be 
divided  into  three  departments? — one  of  railway  investi- 
gation, one  of  industrial  investigation  and  one  of  power 
and  transmission  investigation,  and  men  of  known 
experience  in  these  fields  are  about  to  be  selected  by 
'Sh:  Murray  as  chiefs  in  charge  of  the  three  respective 
divisions.  In  addition  there  wiU  be  selected  for  the 
staff  a  secretary-engineer  whoss  duty  will  be  the 
collaboration  of  the  field  data  and  preparation  thereof 
for  the  report  text.  The  organization  is  to  be  further 
supplemented    by   the    necessary   assistants. 

Mr.  Murray  further  suggested  that,  in  order  to  secure 
interest  of  power  producers,  power  consumers  and  the 
nation  as  a  whole  (the  last  named  standing  behind  the 
establishment  of  a  national  power  policy"*,  a  board  in 
an  advisory  capacity  be  created  of  men  representative 
in  the  above-mentioned  classes.  To  that  end  the  fol- 
lowing will  be  represented:  (1)  Engineering,  (2) 
railways,  (3)  technical  publications,  (4)  the  National 
Electric  Light  Association  and  others  associated  organi- 
zations consistent  with  not  too  large  a  board.  Already 
acceptances  have  been  received  from  Prof.  L.  P.  Brack- 
enridge,  head  of  the  department  of  mechanical  engi- 
neering at  Yale  University,  i-epresenting  engineering; 
James  H.  McGraw,  president  McGraw-Hill  Company, 
Inc.,  representing  the  technical  publications,  and  F.  G. 
Buckland,  vice-president  New  York,  New  Haven  & 
Hartford  Railroad,  representing  the  railroads.  In  addi- 
tion. Dr.  George  Otis  Smith,  director  of  the  Geological 
Survey,  and  Mr.  JIurray  will  ser\'e  upon  the  board. 
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Mr.  Murray  will  call  meetings  of  this  board  at  periods 
of  not  less  than  every  two  months,  on  which  occasions 
the  progress  of  the  engineering  staff  will  be  stated  so 
that  the  board  may  be  informed  upon  what  has  been 
done  and  proposed  pi-ocedure  and  thus  secure  from  the 
general  board  its  counsel  and  advice  in  the  development 
of  the  investigation. 

Mr.  Murray  has  established  engineering  headquarters 
in  New  York  City  at  the  Buckley-Newhall  Building, 
709  Sixth  Avenue.  Announcement  is  expected  soon 
of  the  completed  organization  for  the  investigation. 
The  Geological  Survey  wall  be  represented  on  the  engi- 
neering staff  by  N.  C.  Grover,  chief  hydraulic  engineer 
of  the  Survey,  and  the  Bureau  of  Mines  by  its  chief 
mechanical  engineer,  0.  P.  Hood. 


Manufacturers  Ask  Increased  Rate  for 
Public  Utilities 

REALIZING  that  a  cessation  of  public  utility  develop- 
.  ment  would  hamper  the  business  and  industry  of 
the  state,  John  M.  Glenn,  secretary  of  the  Illinois  Manu- 
facturers' Association,  recently  addressed  the  following 
communication  to  the  Public  Utilities  Commission  of 
Illinois: 

"Several  months  ago  the  Illinois  Manufacturers'  Asso- 
ciation urged  action  on  your  part  in  reference  to  author- 
izing the  utility  companies  of  Illinois  to  change  their 
rates  to  meet  changed  conditions.  A  great  many  indus- 
trial plants  are  dependent  upon  the  services  of  these 
companies  for  power,  fuel,  light,  communication  and 
transportation.  Poor  service  makes  bad  manufacturing 
conditions.  The  cost  of  materials,  labor,  transporta- 
tion and  other  items  included  in  production  have  so 
increased  that  it  is  absolutely  essential  that  gas  rates, 
electric  light  rates,  telephone  rates  and  street-car  fares 
be  increased  or  some  other  method  adopted  that  will 
enable  those  who  manage  such  properties  to  make  both 
ends  meet.    Blood  cannot  be  squeezed  out  of  a  turnip." 


Asks  $40,000  to  Investigate  Alaska's 
Water  Powers 

IN  ADVISING  the  Secretary  of  the  Interior  what  it  is 
necessary  to  do  to  stimulate  development  'n  Alaska, 
the  Ala.ska  Advisory  Committee  makes,  among  other?, 
the  following  recommendation: 

"The  committee  finds  that  there  are  extensive  water 
powers  in  Alaska  and  that  the  exact  information  about 
them  is  exceedingly  meager.  These  water  powers  are 
important  to  the  development  of  the  mining,  cannery 
and  pulp-wood  industries.  The  only  investigations  made 
of  the  water  powers  are  carried  on  by  small  allotments 
made  from  the  appropriations  for  the  investigations 
of  the  mineral  resources  of  Alaska,  thereby  decreasing 
the  funds  available  for  other  important  surveys  of 
mineral  wealth.  The  committee  therefore  recommends 
that  Congress  be  asked  for  an  appropriation  of  $40,000 
to  investigate  the  water  resources  of  Alaska  with  ref- 
erence to  their  use  in  mining,  wood  pulp  and  other 
industries." 

Pacific  Gas  &  Electric  Gets  15  per  Cent 
Rate  Increase 

ON  .JULY  1  the  California  Railroad  Commission  an- 
nounced that  a  rate  increase  of  15  per  cent  had 
been  allowed  the  Pacific  Gas  &  Electric  Company.  This 
increase  will  take  the  form  of  a  surcharge  to  be  added 


to  bills  between  July  10,  1920.  and  April  10,  1921.  It 
is  estimated  that  the  gross  income  for  the  nine  months 
noted  will  be  increased  $2,200,000  by  this  additional 
rate. 

Harding  Shows  Knowledge  of 
Utility  Problems 

WARREN  G.  HARDING,  Republican  nominee  for 
the  presidency  of  the  United  States,  seems  to  real- 
ize the  fundamental  principles  upon  which  the  govern- 
ment regulation  of  public  utilities  is  based.  When 
speaking  before  a  gathering  of  electric  railway  men  in 
Chicago  last  January  on  the  subject  of  electric  trans- 
portation and  the  industrial  situation  at  that  time. 
Senator  Harding  said: 

"I  believe  in  strictest  regulation  without  conflicting 
authority  because  all  public  utilities  must  yield  to  the 
voice  of  public  interest;  but  the  same  power  that  pro- 
tects the  public  must  protect  the  public  servant,  whether 
that  servant  is  capital  or  the  workman  who  operates  the 
utility. 

"Destroyed  credits  must  be  restored  and  flexible 
scales  of  charges  must  be  provided,  so  that  a  public 
may  pay  justly  for  that  which  it  demands.  The  ex- 
ploitation of  ten  or  twenty  years  ago  justifies  no  failure 
in  good  faith  today.  The  public  which  is  served  has 
an  obligation  no  less  than  that  of  those  who  serve  it." 


Minnesota  Planning  State  Federation 
for  Engineering  Societies 

THE  organization  of  a  body  that  would  have  greater 
power  and  more  definite  representative  functions 
than  the  present  Minnesota  Joint  Engineering  Board 
was  considered  at  a  meeting  in  Duluth,  Minn.,  on  June 
19,  to  which  all  Minnesota  engineers  were  invited. 
A  committee  composed  of  the  present  Joint  Engineer- 
ing Board  and  a  representative  of  each  engineering 
society  was  appointed  to  work  out  a  detailed  plan  look- 
ing toward  the  organization  of  a  state  federation  of 
societies.  The  committee's  report  is  to  be  submitted 
not  later  than  Nov.  1. 


Central  Maine  Power  Acquires 
Smaller  Properties 

ACQUISITION  ot  a  majority  of  the  stock  issues  of 
.  the  public  utilities  controlled  by  Maynard  S.  Bird 
of  Portland,  Me.,  and  Hugh  J.  Chisholm  of  New  York 
by  the  Central  Maine  Power  Company  has  recently 
been  announced  l)y  the  Maine  Public  Utilities  Com- 
mission. Stockholders  in  these  corporations,  which 
include  the  Oxford  Electric  Company,  furnishing  light 
and  power  in  Norway  and  South  Paris;  the  Interurban 
trolley  line  between  Augusta  and  Lewiston  and  the  light 
and  power  company  serving  Rockland,  Thomaston  and 
near-by  towns,  have  received  in  exchange  shares  in  the 
Central  Maine  Power  Company. 

Stockholders  are  receiving  every  reasonable  assurance 
of  the  advisability  of  this  merger  in  order  to  provide 
additional  power  facilities  of  transmission  and  utiliza- 
tion on  tlie  numerous  corporations  and  municipalities 
now  being  served  by  the  Central  Maine  Power  Company. 
A  much  heavier  capitalization  by  the  power  company 
will  be  necessary,  and  petition  for  authority  to  make 
such  issue  was  included  in  the  petition  to  the  commis- 
sion and  was  readily  granted. 
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Swiss  Loan  of  $25,000,000  for  Rail- 
road  Electrification 

ANNOUNCEMENT  was  made  this  week  of  the  sale 
L  of  $25,000,000  government  of  Switzerland  twenty- 
year  8  per  cent  gold  bonds,  the  entire  proceeds  of  which 
are  to  be  used  in  the  United  States,  according  to  a  state- 
ment to  a  representative  of  the  Electrical  World  by 
Lee,  Higginson  &  Company,  fiscal  agents  of  the  Swiss 
government.  This  loan  is  part  of  a  program  for  the 
gradual  electrification  of  the  government  railway  system 
of  Switzerland.  The  country  has  estimated  waterpower 
resources  of  2,700,000  hp.,  and  the  progressive  utiliza- 
tion of  this  waterpower  will  effect  large  economies  by 
substituting  hydro-electric  power  for  fuel,  which 
Switzerland  now  has  to  buy  at  high  prices. 

Los  Angeles  Wants  to  Develop  139,800 
Additional  Water  Horsepower 

THE  most  important  of  the  applications  received  by 
the  California  Water  Commission  in  the  month  of 
June  was  that  of  the  city  of  Los  Angeles,  which  asked 
for  a  total  of  1,400  second-feet  of  water  from  the  San 
Joaquin  River  and  its  tributaries.  The  application  calls 
for  the  erection  of  four  power  houses  with  a  total  capac- 
ity of  139,800  hp.,  divided  as  follows: 

Hp. 

Power  house  No.  1,  north  branch 19,600 

Power  house,  south  branch   14,800 

Power  house   No.   2    14,200 

Power  house  No.  3  east  branch 14,300 

Power   house,  west  branch    11,900 

Power  house  No.  4    65,000 

Total 139,800 

Another  application  came  from  H.  L.  Ja.skman, 
Eureka,  for  9,000  second-feet  from  the  Klamath  River 
for  power  purposes,  his  plan  being  to  store  150,000 
acre-feet  and  develop  300,000  hp.,  to  cost  $20,000,000. 

Democratic  Platform  Discusses  Labor's 
Rights  and  Duties 

DECLARING  its  opposition  to  the  compulsory  arbi- 
tration of  private  labor  disputes,  the  Democratic 
national  convention  at  San  Francisco  none  the  less 
announced:  "With  respect  to  government  service,  we 
hold  distinctly  that  the  rights  of  the  people  are  para- 
mount to  the  right  to  strike."  "Labor,  as  well  as  capital," 
the  platform  declares,  "is  entitled  to  adequate  compen- 
sation. Each  has  the  indefeasible  right  of  organization, 
of  collective  bargaining  and  of  speaking  through  repre- 
sentatives of  their  own  selection.  Neither  class  how- 
ever, should  at  any  time  nor  in  any  circumstances  take 
action  that  will  put  in  jeopardy  the  public  welfare. 
Resort  to  strikes  and  lockouts  which  endanger  the 
health  or  lives  of  the  people  is  an  unsatisfactory  device 
for  determining  disputes,  and  the  Democratic  party 
pledges  itself  to  contrive,  if  possible,  and  put  into 
effective  operation,  a  fair  and  comprehensive  method  of 
composing  differences  of  this  nature." 

"That  workers  should  participate  in  the  formation 
of  sound  laws  and  regulations  governing  the  conditions 
under  which  labor  is  performed,  recognize  and  obey  the 
laws  so  formulated  and  seek  their  amendment  when 
necessary  by  the  processes  ordinarily  addressed  to  the 
laws  and  regulations  affecting  the  other  relations  of 
life,"  is  another  declaration  of  the  platform. 


Other  pronouncements  of  the  Democratic  body  on 
questions  affecting  industr>'  are  a  demand  for  a  Con- 
gressional survey  of  existing  ta.\es,"  a  reaffirmation  of 
the  traditional  Democratic  policy  of  tariff  for  revenue 
only,  indorsement  of  the  budget  system,  and  a  clause 
favoring  amplification  of  the  Federal  Trade  Commis- 
sion's authority  along  the  line  of  preventing  the  unfair 
use  of  patents  in  restraint  of  trade. 

The  platform  recognizes  "the  importance  of  connect- 
ing the  Great  Lakes  with  the  sea  by  way  of  the  Mis- 
sissippi River  and  its  tributaries  as  well  as  by  the  St. 
Lawrence  River,"  a  clause  of  special  interest  to  elec- 
trical men  in  view  of  the  water-power  possibilities. 


Ohio  Association  Convention  Program 

THE  program  for  the  twenty-sixth  annual  conven- 
tion of  the  Ohio  Electric  Light  Association,  to  be 
held  at  the  Breakers  Hotel,  Cedar  Point,  Ohio,  on  July 
13  to  16,  inclusive,  has  been  announced  as  follows: 

Tuexday,  July  1-1,  10:30  a.m. — President's  address;  reports 
of  officers  and  committees.  2:30  p.m. — Report  of  illumina- 
tion committee,  G.  S.  Merrill,  chairman;  address,  "Taxation 
of  Utilities,"  C.  Dalton,  Toledo  Railways  &  Light  Company. 

Wednesday,  July  IJ,,  10  a.m. — Report  of  station-operation 
committee,  Prof.  Henry  B.  Dates,  chairman;  paper,  "Operat- 
ing Troubles."  C.  W.  DeForest,  Union  Gas  &  Electric  Com- 
pany, Cincinnati.  2:30  p.m. — Report  of  transmission  and 
distribution  committee,  W.  E.  Beaty,  chairman;  address  by 
William  McClellan,  vice-president  Cleveland  Electric  Illumi- 
nating Company. 

Thursday,  July  15,  10  a.m. — 'Report  of  new  business  co- 
operations committee:  Lighting  and  merchandising  section, 
C.  G.  Eichelberger,  chairman;  power  and  heating  section, 
J.  C.  Matthieu,  chairman.  2:30  p.m. — Report  of  meter 
committee,  J.  L.  Wright,  chairman;  address  by  George  H. 
Gushing,  managing  director  American  Wholesale  Coal  Asso- 
ciation, Chicago. 

Friday,  July  16,  10  a.m. — Address,  "Heat  Treatment  of 
Steel,"  R.  T.  Kaighan,  Cleveland  Electric  Illuminating  Com- 
pany; round-table  discussion  on  farm  business. 

It  is  planned  to  have  the  exhibits  in  the  meeting  hall 
this  year.  Entertainment  for  ladies  accompanying  dele- 
gates will  be  provided  during  the  business  sessions. 


Closing  of  52-Mile  Gap  to  Give  Southern 
Interconnection  of  900  Miles 

HYDRO-ELECTRIC  power  systems  of  Georgia  and 
Alabama  will  soon  be  connected  by  a  transmission 
line  52  (83  km.)  miles  long,  extending  from  Gadsden, 
Ala.,  to  Lindale,  near  Rome,  Ga.,  according  to  an  an- 
nouncement made  in  Atlanta  by  officials  of  the  Georgia 
Railway  &  Power  Company.  Joining  of  the  power 
lines  of  the  Alabama  Power  Company  and  the  Georgia 
Railway  &  Power  Company  was  urged  by  the  War 
Department  during  the  period  when  the  power  com- 
panies were  under  Government  regulation. 

The  Georgia  Railway  &  Power  Company  has  connec- 
tions already  established  with  the  Tenness;e  Power 
Company  between  Cleveland,  Tenn.,  and  Lindi'e,  Ga., 
and  with  the  Columbus  Power  Company  at  Newman, 
Ga.,  with  the  Central  Georgia  Power  Company  at  At- 
lanta, and  with  the  Southern  Power  Company  at  Tallu- 
lah  Falls,  Ga. 

In  Georgia  the  connection  extends  through  Floyd 
County  only.  With  the  gap  closed  the  extent  of  the 
entire  interconnection  will  be  about  900  (1,450  km.) 
miles.  The  voltage  is  110,000,  and  the  capacity  of  the 
line  is  22,000  kva.  The  cost  of  this  project  i«  estimated 
at  about  $450,00C. 
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Alabama  Power  Offers  $1,000,000 
Preferred  Stock  Locally 

TO  OBTAIN  funds  for  development  work  and  ex- 
tension the  Alabama  Power  Company  is  offering 
to  the  public  in  the  territory  it  serves  $1,000,000  of 
7  per  cent  cumulative  preferred  stock  on  the  installment 
plan.  Any  number  of  shares  may  be  purchased  on  a 
cash  basis  at  03  and  accrued  dividend,  but  on  the 
partial-payment  plan  the  number  of  shares  is  limited 
to  twenty-five.  An  initial  payment  of  $10  per  share 
is  required  and  $5  monthly  per  share. 

The  Alabama  Power  Company  either  directly  or  in- 
directly serves  a  population  estimated  at  more  than 
550,000  people  and  supplies  electric  service  in  forty 
cities. 

Springfield,  111.,  Renews  Negotiations  to 
Purchase  Utility  Properties 

NEGOTIATIONS  between  the  city  of  Springfield, 
111.,  and  the  Springfield  Gas  &  Electric  Company 
for  the  purchase  of  the  company's  electric  light  and 
power  and  heating  properties  by  the  city  have  recently 
been  renewed  because  of  the  application  of  the  company 
for  a  new  heating  and  electric  franchise.  It  is  agree- 
able to  the  company  to  include  in  the  new  franchise  a 
provision  allowing  the  city  to  purchase  the  property  at 
a  fair  value  to  be  determined  by  arbitration  after  a 
physical  appi'aisal  has  been  made,  provided  that  the 
city  is  able  to  make  payment  either  in  cash  or  in  nego- 
tiable securities  acceptable  to  the  financial  institutions 
of  the  city.  No  satisfactory  plan  of  raising  the  money 
has  yet  been  made,  although  city  officials  have  proposed 
foregoing  the  issue  of  $400,000  in  bonds  voted  for 
extensions  to  the  municipal  plant  and  resubmitting  to 
the  voters  a  proposal  for  a  larger  bond  issue. 


and  the  discussion  of  the  rules  will  be  entirely  segre- 
gated from  the  rules  themselves,  probably  being  placed 
under  a  separate  cover.    A  pictorial  edition  of  the  code, 
in  which  the  meaning  of  the  rules  will  be  shown  largely 
by  illustrations,  is  in  contemplation. 


Revised  Edition  of  Safety  Code  Expected 
Late  in  Summer 

THE  text  of  the  new  edition  of  the  National  Elec- 
trical Safety  Code  is  now  almost  completed.  Lists 
of  proposed  changes  in  the  various  parts  of  the  code 
have  been  circulated  for  criticism  (abstracted  in  the 
Electrical  World,  page  387,  Feb.  14 ;  page  1280,  May 
29,  and  page  1387,  June  12).  Comments  upon  these 
have  now  been  received,  and  the  Bureau  of  Standards 
is  about  ready  to  go  to  press  with  the  revised  edition. 
Points  upon  which  disagreement  exists,  it  was  stated 
at  the  bureau,  have  been  resolved  almost  entirely  with 
respect  to  the  rules  governing  power  stations  and  those 
governing  utilization  apparatus  and  the  grounding  of 
circuits  and  equipment.  The  rules  dealing  with  over- 
head-line construction,  it  was  said,  have  always  been 
the  most  difficult  to  handle  on  account  of  the  widely 
differing  opinions  regarding  such  construction  on  the 
part  of  the  different  utilities.  It  has  not  been  possible 
to  obtain  complete  agreement  on  this  part  of  the  rules 
and,  it  was  pointed  out,  future  revisions  in  this  part 
of  the  code  will  no  doubt  be  more  intensive  than  in 
the  other  parts.  They  will  involve  the  collection  of 
more  complete  data  and  probably  the  carrying  out  of 
experiments  to  determine  appropriate  strength  require- 
ments. 

It  is  expected  that  copies  of  the  new  edition  of  the 
National  Electrical  Safety  Code  will  be  available  late 
in  the  summer.    It  will  be  printed  in  pocket-book  size, 


Five- Year  Business-Engineering  Course 
at  Harvard 

ANEW  five-year  course  in  business  engineering  is 
announced  at  Harvard  University  through  the  co- 
operation of  the  Harvard  Engineering  School  and  th^ 
Graduate  School  of  Business  Administration.  Hitherto 
it  has  been  possible  at  American  universities  to  secure 
instruction  in  business  or  in  engineering,  but  it  is  stated 
at  Harvard  that  no  combination  of  the  two  has  been 
effected  which  has  not  involved  a  diminution  in  the 
quality  of  the  egineering  training  given.  The  plan, 
which  will  be  launched  at  the  fall  term,  is  to  have 
three'five-year  programs,  administered  by  the  Engineer- 
ing School,  which  will  include  all  the  engineering  train- 
ing in  the  four-year  courses  in  mechanical,  electrical  and 
civil  engineering  and  also  an  adequatei  training  in 
business  administration.  Simultaneous  instruction  in 
engineering  and  business  will  be  given  during  the 
fourth  and  fifth  years. 


Three-fourths  of  Pacific  Gas  &  Electric's 
Stockholders  Live  in  California 

ACCORDING  to  the  report  of  the  Pacific  Gas  &  Elec- 
.  trie  Company  for  the  year  1919,  which  has  recently 
been  issued,  6,694  of  its  8,813  stockholders,  or  76  per 
cent,  were  residents  of  California.  This  gives  the 
company  high  rank  as  an  exponent  of  local  ownership 
of  utility  securities.  Another  striking  fact  found  in  the 
report  is  that,  though  oil  has  increased  in  price  128.6 
per  cent,  labor  45.6  per  cent  and  material  and  supplies 
76.6  per  cent  in  the  last  six  years,  these  three  items 
constituting  83  per  cent  of  operating  and  maintenance 
expenses,  the  price  of  electrical  energy  in  the  same 
period  has  risen  only  13.4  per  cent  and  that  of  gas  10.7 
per  cent. 

The  gross  operating  revenue  for  1919  was  $25,938,372, 
an  increase  of  $3,342,856  over  1918;  net  earnings  were 
$8,180,245,  an  increase  of  $324,058,  and  after  paying 
interest  and  dividends  and  setting  apart  $1,000,000  as 
additional  reserve  for  depreciation  there  was  a  net  bal- 
ance of  $103,297,  a  decrease  of  $1,477,543  as  compared 
with  1918,  when  no  dividend  on  common  stock  was  paid. 

. Power  Sales .  Increase, 

Industry  1919  1914  per  Cent 

Agrirulture 11,094,092  $350,551  212. 1 

Milling 949,678  591,314  60,6 

Transportation 1,021,145  756.343  35.0 

.Manufacturing    2,682,785  1,553,640  72   7 

CornriKTeialand  miscellaneouapower  1,181,488  487,714  142.3 

$6,929,188  $3,739,562  85   3 

The  total  number  of  electrical  customers  was  235,719, 
a  gain  in  the  year  of  26,307,  and  total  electric  sale.* 
were  $14,474,884,  an  increase  of  $2,090,385.  Produc- 
tion reached  994,557,418  kw.-hr.,  of  which  522,234,204 
kw.-hr.  was  hydro-electric,  330,914,990  kw,-hr.  steam 
and  the  rest  purchased,  the  percentage  of  increase  in 
total  production  over  1918  being  7.87. 

The  intimate  relation  of  the  company  to  the  economic 
life  of  the  larw  territory  served  by  it  \vi\\  be  under- 
stood from  the  accompanying  table  showing  the  growth 
of  electric  power  sales  in  five  years. 
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Tenney  Convention  at  Boston  Notable 
Success 

WITH  more  than  250  in  attendance,  the  executives 
and  leading  employees  of  Charles  H.  Tenney  & 
Company,  Boston,  and  of  the  companies  managed  by 
that  organization  held  a  highly  successful  convention  at 
the  Engineers'  Club  on  June  24-25.  The  program  included 
accounting,  new  business,  operating  and  general  ses- 
sions, and  the  following  program  was  carried  out :  Open- 
ing and  closing  addresses,  A.  B.  Tenney;  "Service  Side- 
lights in  Customers'  Accounting,"  A.  Nelson  Lattie; 
"Keeping  the  Coal  Records  Right,"  G.  E.  Teel;  "The 
Historical  Value  of  a  Good  Record  of  Plant  Investment," 
Kenneth  IT.  Goss;  "Checking  Up  the  Appliance  Busi- 
ness," L.  A.  Galbraith;  "Advanced  Ideas  in  Customers* 
Accounting,"  Harry  B.  Chase;  "The  Future  of  the  Gas 
Business,"  F.  S.  Clifford;  "Ways  of  Increasing  Electric 
Revenues,"  V.  M.  F.  Tallman;  "Present-Day  Opportuni- 
ties for  Industrial  Gas  Installations,"  L.  B.  Grossman; 
"Selling  Campaigns^ — Why  They  Pay,"  Cyrus  Barnes; 
"The  Appliance  Department  as  an  Asset  in  Gaining 
the  Good  Will  of  the  Public,"  H.  J.  Walton ;  "Our  Fight 
Against  Rising  Costs,"  A.  S.  Hall;  "Present-Day  Pur- 
chasing Problems."  G.  A.  Rust;  "Emergency  Operation 
When  Short  of  Gas-Making  Materials,"  C.  E.  Paige; 
"A  Consistent  Engineering  Program  as  a  Factor  in 
Building  for  the  Future,"  C.  R.  Hayes.  On  June  26  an 
outing  was  held  at  Idlewild  Grove,  Wenham,  Mass. 


Election  of  officers  for  the  coming  year  was  announced 
as  follows:  President,  Charles  R.  Oliver,  Wetmore-Sav- 
age  Company,  Boston;  vice-president,  Robert  Edwards, 
Jr.,  Edwards  &  Company,  New  York;  secretary-treas- 
urer, Frederic  P.  Vose,  Chicago;  assistant  secretary- 
treasurer,  Walter  S.  Vose,  Chicago. 


Electrical  Credit  ]Men  Discuss  Cost- 
Accounting  System 

THE  urgent  necessity  of  contractor-dealers  adopting 
the  standard  cost-accounting  system  of  the  associa- 
tion was  the  keynote  of  the  twenty-first  annual  conven- 
tion of  the  National  Electrical  Credit  Association,  held 
in  New  York  City  on  June  17  and  18.  About  300  of 
these  companies  have  already  installed  this  system,  but 
the  aim  of  the  credit  men  is  to  bring  about  its  wide- 
spread operation  for  the  purpose  of  checking  overbuying 
and  preventing  dealers  from  stocking  up  on  merchandise 
which  has  little  turnover. 

After  the  meeting  was  opened  by  President  Benjamin 
P.  George,  J.  H.  Pardee,  president  of  the  American 
Electric  Railway  Association,  in  reviewing  the  "Trend 
of  the  Times,"  laid  stress  on  the  essential  character  cf 
the  electric  railways  and  their  present  deplorable  con- 
dition, giving  the  restoration  of  credit  as  the  major 
task  for  those  who  would  rehabilitate  the  industry. 
Closer  co-operation  with  the  contractor-dealer  in  a  busi- 
ness service  way  and  the  gaining  of  the  salesman's  view- 
point were  urged  by  W.  E.  Rice  of  the  Western  Electric 
Company,  New  York  City,  in  his  talk  on  "Constructive 
Credit  Service." 

The  feature  of  the  second  day's  program  was  an  ad- 
dress by  W.  Y.  Conrr.d,  vice-president  of  the  Liberty 
National  Bank.  New  York  City.  Mr.  Conrad  analyzed 
the  financial  situation  and  discussed  credit  from  the 
viewpoint  of  the  banker.  George  J.  Murphy  of  Boston 
and  W.  H.  Morton  of  New  York  brought  out  the  essen- 
tial features  of  the  standard  cost  accounting  system. 

The  president  expressed  very  strongly  the  apprecia- 
tion on  the  part  of  the  association  of  the  entertainment 
committee's  effort  ■•  in  fillinj  the  time  between  meetings 
with  golf,  motor  and  boat  trips,  a  shore  dinner  and  a 
theater  party. 


Closer  Co-operation  Between  Electrical 
Schools  an«l  Industry  Needed 

THE  close  of  the  university  year  finds  the  schools 
of  electrical  engineering  unable  to  meet  the  demands 
made  upon  them  for  technical  graduates.  This  is  the 
report  of  the  committee  on  electrical  engineering  of 
the  Society  for  the  Promotion  of  Engineering  Educa- 
tion, which  met  at  Ann  Arbor,  Mich.,  on  June  29  to 
July  2. 

"The  probable  causes  suggested  are  the  necessarily 
poor  preparation  in  lower  college  classes  and  secondary 
schools  during  the  war,  inadequate  recognition  of  the 
value  of  the  trained  engineer  as  compared  with  the 
salesman  and  laborer,  failure  to  employ  sufficient  tech- 
nical graduates  in  less  prosperous  years  adequately  to 
man  engineering  staffs,  difficulty  of  eliminating  students 
not  fitted  for  successful  engineering  work  in  entrance 
examinations  and  during  the  course,  and  lack  of  proper 
adaptation  of  courses  to  the  work  engineers  are  called 
upon  to  perform — particularly  as  sales  engineers  and 
engineering  executives.  Co-operation  by  the  society 
with  large  corporations  to  obtain  proper  recognition  of 
the  value  of  trained  engineers  and  the  employment  of 
adequate  technical  staffs  is  suggested,  while  the  tech- 
nical schools  must  take  measures  for  the  elimination  of 
unsuitable  students  and  the  adaptation  of  their  courses 
to  the  demands  which  are  made  by  industry  upon 
graduates. 

Increased  co-operation  between  the  schools  and  in- 
dustry to  the  end  that  school  work  and  practical  experi- 
ence may  combine  to  produce  graduates  better  fitted  to 
the  needs  of  industry  is  suggested. 

Longest  and  Highest  Span  in 
New  England 


THE  LINE  from  Hartford,  Conn.,  crossing  over  the 
Connecticut  River  en  route  to  Manchester,  Conn.,  is 
the  latest  high-voltage  line  and  has  the  longest  and  highest 
span  erected  in  New  England.  The  line  is  designed  for 
66  kv.  The  towers  are  each  2.3.5  ft  high,  erected  on  con- 
crete piers  17  ft.  square.  The  span  is  1,645  ft.  There  are 
two  three-phase  circuits  with  steel-reinforced  No.  4/0 
aluminum  cable. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  to- 
gether with  brief  notes  of  general 
interest. 


Industrial  Lighting  Code  for  Utah. — 

Utah  is  drafting  an  industrial  lighting 
code  that  will  in  all  probability  become 
a  law  at  the  next  session  of  the  Legis- 
lature. This  code  is  to  specify  only 
such  systems  and  intensities  of  lighting 
as  are  essential  to  the  safety  of 
workers. 

Rates  Advance  in  Spokane. — Spokane, 
Wash.,  is  to  raise  the  rates  on  light  and 
power  supplied  to  commercial  users 
starting  July  15.  The  amount  of  the 
increase  will  be  50  per  cent,  and  it  will 
apply  to  mercantile  establishments, 
offices,  public  buildings  and  all  commer- 
cial accounts. 

Richmond  (Ind.)  Municipal  Plant 
Asks  Increased  Rates. — Asserting  that 
the  city  will  soon  face  a  heavy  deficit  in 
the  returns  from  its  electrical  plant 
unless  rates  are  increased,  the  Board  of 
Works  of  Richmond,  Ind.,  has  applied 
to  the  Indiana  Public  Service  Commis- 
sion for  permission  to  increase  charges 
to  all  classes  of  consumers.  Under  for- 
mer conditions  the  plant  earned  a  profit. 

Prohibition  and  Lighting  Bills. — Pro- 
hibition enforcement  agents  in  New 
York  City  and  elsewhere  are  examining 
the  bills  for  electricity  and  gas  of 
places  formerly  saloons  and  now  sup- 
posed to  be  dispensing  non-intoxicating 
beverages  only.  The  theory  is  that  a 
large  bill  shows  late  hours  and  that  late 
I'ours  are  inconsistent  with  a  thirst- 
quenching  business  run  on  strictly  le- 
gal lines. 

Electricity  Furnishes  All  Power  to 
Big  By-product  Plant, — The  great  by- 
product coke  plan  of  the  Sloss-Sheffield 
Steel  &  Iron  Company  at  North  Bir- 
mingham, Ala.,  which  contains  120 
ovens  on  a  25-acre  site,  is  driven  by 
electricity  throughout,  two  2,000-kw. 
■  turbo-generators  being  installed  in  the 
plant  and  an  additional  2,000  hp.  of  en- 
ergy being  generated  by  the  exhaust 
steam  heat  from  a  company  furnace 
two  miles  away.  Besides  driving  the 
by-product  plant,  this  energy  is  to  be 
transmitted  to  four  blast  furnaces  at 
Birmingham,  to  coal  and  iron  mines 
many  miles  distant,  to  rock  quarries 
and  other  industries  of  the  company. 
~  Wireless  Telephony  Grows  in  Favor. 
— Successful  tests  of  wireless  telephony 
between  fire  department  headquarters 
and  the  scene  of  a  fire  have  been  made 
in  London,  and  as  a  possible  result 
wireless  telephones  may  come  to  be  an 
adjunct  to  firehouses  everywhere.  In 
South  Africa,  where  the  chief  industry 
is  farming,  installations  permitting 
communication    between    farmers    and 


their  foremen  and  neighbors,  as  well  as 
with  distant  towns,  are  contemplated. 
In  the  United  States  Forest  Service 
the  radio  instruments  have  proved 
their  value,  and,  being  less  liable  to 
flames,  they  have  in  some  cases  been 
found  superior  to  line  telephones.  For 
instance,  as  against  the  destruction  by 
fire  of  90  miles  of  telephone  line  recent- 
ly, causing  a  discontinuance  of  service 
for  more  than  a  week,  the  Wireless 
World  tells  of  a  case  where  wireless 
apparatus  was  floated  on  a  log  raft  in  a 
forest  lake  while  the  fire  swept  by  and 
communication  was  afterward  re-es- 
tablished in  less  than  one  hour. 

Boston  Edison  Company  Honors  Its 
Service  Men. — The  bronze  tablet  here 
shown  has  been  erected  by  the  Edison 
Electric  Illuminating  Company  of  Bos- 
ton in  honor  of  its  444  employees  who 
served  in  the  war,  eleven  of  whom  gave 
their  lives  for  the  nation.  The  tablet 
was  unveiled  at  the  Edison  Service 
Buildings  on  the  annual  field  day,  June 
26,  when  10,000  persons  took  part  in 


the  outing.  J.  W.  Cowles  was  chairman 
of  the  tablet  committee.  President  C. 
L.  Edgar  is  shown  on  the  right  and 
General  Superintendent  William  H. 
Atkins  on  the  left  of  the  memorial. 

Hydro-Electricity  in  Dutch  Indies. — 

Gold  mines  at  Tambang  Sawah,  in  the 
Dutch  Indies,  are  now  being  served  with 
electricity  from  a  government-built 
central  station  at  the  Tes  Lake  equipped 
with  water  turbines  from  Switzer- 
land and  generators  from  America. 
The  energy  is  transmitted  over  a  20- 
inile  high-tension  line.  Other  water- 
power  and  steam  stations  are  being 
built  at  Dago,  Tjihapit,  Tjibadak, 
Dajeah  Kolot  and  other  places  equally 
unknown  to  the  Western  world,  the  in- 
tention being  the  electrification  of  the 
railways  centering  at  Batavia,  as  well 
as  the  rendering  of  lighting,  power  and 
industrial  service.  These  ambitious 
plans,  however,  will  take  several  years. 


Associations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations  is  printed  in  the  first 
issue  of  each  month. 


American  Association  of  Engineers. — 

Buffalo  has  been  selected  as  the  place 
for  holding  the  next  annual  convention 
of  the  A.  A.  E.  on  May  10,  1921. 

Telephone     Pioneers     of    America. — 

This  society  will  hold  its  seventh  an- 
nual meeting  at  Montreal,  Canada,  on 
Sept.  10  and  11,  with  headquarters  at 
the  Windsor  Hotel. 

American  Electrochemical  Society. — 

The  next  meeting  of  this  society  will  be 
held  at  Cleveland,  Ohio.  The  date  is 
not  yet  determined,  but  it  will  prob- 
ably be  Sept.  30  to  Oct.  2. 

International  Association  of  Munici- 
pal Electricians. — The  twenty-fifth  an- 
nual convention  of  this  association  will 
be  held  at  New  Orleans  on  Oct.  19  to  22. 
Clarence  R.  George  of  Houston,  Tex.,  is 
the  secretary. 

Western  Association  of  Electrical  In- 
spectors.— This  association  has  decided 
to  hold  its  next  convention  at  Detroit, 
Mich.,  on  Jan.  25,  26  and  27,  1921.  W. 
S.  Boyd,  175  West  Jackson  Boulevard, 
Chicago,  is  secretary  of  the  association. 

Annual  Meeting  of  A.  S.  C.  E.— The 

yearly  convention  of  the  American  So- 
ciety of  Civil  Engineers,  which  was 
to  have  been  held  at  Houston,  Tex.,  in 
October,  has  been  set  forward  and  will 
be  held  in  Portland,  Ore.,  on  Aug. 
10-12. 

A.   I.  E.  E.,   Schenectady   Section. — 

These  officers  have  been  elected,  the 
vice-chairmen  to  hold  office  for  two 
years  beginning  Aug.  1  and  the  other 
officers  for  one  year:  Chairman,  H.  R. 
Summerhayes;  vice-chairmen,  A.  G. 
Darling,  H.  H.  Dewey  and  R.  C.  Muir; 
treasurer,  F.  L.  Kemp;  secretary,  H. 
Goodwin,  Jr. 

N.   E.    L.   A.,    Michigan     Section. — 

At  the  annual  convention  of  this 
section,  which,  as  already  an- 
nounced, will  be  held  at  Ottawa  Beach, 
Mich.,  on  Aug.  24,  25  and  26,  it  is  ex- 
pected that  consolidation  with  the  Great 
Lakes  Geographic  Division  of  the  par- 
ent body  will  be  accomplished.  H.  Sil- 
vester is  the  secretary  of  the  Michigan 
Section. 

Indiana  Electric  Light  Association. — 

The  dates  set  for  the  1920  convention 
of  the  Indiana  Electric  Light  Associa- 
tion are  Sept.  15,  16  and  17  and  the 
place  is  French  Ljck  Hotel,  French 
Lick,  Ind.  Arrangements  for  the  con- 
vention are  being  made  by  Thomas 
Donahue,  manager  of  the  Northern  In- 
diana Gas  &  Electric  Company,  Lafay- 
ette, Ind.,  who  is  the  secretary-treas- 
urer of  the  organization. 
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Commission 
Rulings 

Important  decisions  of  various  state 
bodies  involving  or  afte'jtlng  elec- 
tric light  and  power  utilities. 


Indiana  Law  on  Service  Extensions. — 
It  has  been  held  by  the  Indiana  Public 
Service  Commission,  in  a  recent  deci- 
sion, that  an  application  for  an  order 
requiring  an  electric  utility  to  extend 
its  service  to  prospective  consumers 
within  an  incorporated  town  must  be 
dismissed  since  under  the  state  law 
city  and  toviTi  authorities  and  not  the 
Public  Service  Commission  have  juris- 
diction over  extensions  of  all  utilities 
operating  within  corporate   limits. 

Commission  Refuses  to  Question 
Books  Kept  in  Accordance  with  Its 
Rules. — A  suggestion  in  a  rate  proceed- 
ing that  a  large  utility  company  was 
keeping  a  double  set  of  books  for  the 
purpose  of  deceiving  the  commission 
was  declared  by  the  Washington  Public 
Service  Commission  to  be  entitled  to 
no  consideration,  inasmuch  as  the  books 
were  kept  according  to  the  commis- 
sion's official  classification  of  accounts 
and  were  subject  to  unexpected  calls  by 
the  commission's  accountants  for  per- 
sonal investigation. 

Responsibility  of  Electric  Company 
for  Interruptions  to  Service. — In  order- 
ing a  careful  record  of  interruptions  to 
the  electric  service  furnished  the  city  of 
Bremerton  by  the  North  Pacific  Pub- 
lic Service  Company  to  be  kept,  the 
Washington  Public  Service  Commis- 
sion expressed  the  opinion  that  when 
the  power  upon  which  a  city  relies  is 
transmitted  over  a  line  92  miles  in 
length  passing  through  a  heavily  tim- 
bered belt  of  country  interruptions  will 
result  regardless  of  reasonable  care  on 
the  part  of  the  utility.  Before  order- 
ing the  installation  of  larger  steam 
auxiliary  plants  the  commission  decided 
to  await  the  result  of  efforts  made  by 
the  utility  to  remove  the  causes  for  in- 
terruption of  service. 

Undesirability  of  Different  Rates  for 
Competing  Companies  in  Same  Terri- 
tory.— Granting  the  petition  of  the 
Southern  Sierras  Power  Conipany  for 
permission  to  charge  the  same  rates  in 
San  Bernardino  as  were  charged  by  its 
competitor,  the  Southern  California 
Edison  Company,  under  a  ruling  author- 
izing a  temporary  surcharge  of  27  per 
cent  on  all  its  electric  rates,  the  Cali- 
fornia Railroad  Commission  observed: 
"For  very  substantial  reasons  the  rates 
of  these  two  companies  where  they  are 
in  competition  should  remain  the  same. 
A  marked  difference  in  rates,  such  as 
would  result  if  this  application  were 
not  granted,  would  cause  a  transfer  of 
business  from  the  hi'i-h-rate  1 1  the  low- 
rate  company,  thus  imposing  a  burden 
resulting  in  a  denial  or  breakdo\vn  of 


service.  From  every  standpoint  it  is 
better  that  the  rates  of  these  two  com- 
panies be  kept  on  a  parity,  at  least 
until  final  rate  schedules  are  estab- 
lished." 

Abnormal  Transformer  Losses  as  a 
Factor  in  Rate  Making. — In  an  action 
for  inci'eased  rates  brought  by  the 
Amity  Light  &  Power  Company  before 
the  Public  Service  Commission  of 
Oregon  it  developed  that  because  of 
the  sparsely  settled  communities  served 
by  the  company  and  the  small  total  load 
the  line  and  transformer  losses  are  ex- 
tremely heavy,  ranging  from  55  to  60 
per  cent  of  the  total  energy  purchased, 
or  more  than  twice  the  losses  on  the 
average  electric  system.  While  grant- 
ing a  substantial  increase  in  rates,  the 
commission  strongly  recommended  that 
the  utility  investigate  the  feasibility  of 
limiting  the  day  service  to  about  two 
days  per  week  and  the  night  service 
from  about  dusk  until  midnight  in  or- 
der to  minimize  the  heavy  losses  attend- 
ing twenty-four-hour  service  and  to 
make  lower  rates  profitable. 

Principles    Governing    Massachusetts 
Department   in  Fixing  Rates  for  Elec- 
tricity.— The  selectmen  of  the  town  of 
Orange  having  applied   to   the   Massa- 
chusetts   Department    of    Public    Utili- 
ties to  order  a  reduction   in   the  rates 
charged    for   electrical    energy    by    the 
Athol    Gas    &    Electric    Company,    the 
department,  ordering  a  maximum  rate 
of    14    cents    a    kilowatt-hour    pending 
consideration  of  the  company's  revised 
schedules,  laid  down  a  number  of  prin- 
ciples    governing     its     action,     among 
them  the  following:    (1)   A   fear  that 
depreciation    allowances    will   be   dissi- 
pated in  dividends  is  not  a  ground  for 
denying  to  the  company  earnings  ade- 
quate for  its  needs;  (2)  rates  made  to 
large    industries    must    take    into    con- 
sideration   shutdowns    and    periods    of 
depression  and  cannot  be  based  solely 
on  the  experience  of  prosperous  years; 
(3)    special   rate   contracts   with   large 
consumers  cannot  be  considered  objec- 
tionable where  there  is  no  evidence  that 
such  contracts  throw  a  burden  upon  the 
other  consumers;   (4)   while  there  may 
be   excuse   for   making   new  rates   and 
special  contracts  to  obtain  business  be- 
yond the  scope  of  existing  rates,  there 
can  be  no  justification  for  giving  any 
advantage  to  one  customer  not  offered 
to   all  under   like  conditions;    (5)    it   is 
desirable    and    even    necessary   to   take 
into   account  not   only  the  load   factor 
but  the  power  factor  of  large  customers, 
penalizing  failure  to  maintain  a  reason- 
ably good  power  factor  and  offering  in- 
ducement for  its  improvement;  (6)  fail- 
ure to  raise  rates  to  the  street  railway 
at  the  time  rates  to  all  other  customers 
were    raised    cannot    be    justified    upon 
the  theory  that  the  company  purchased 
power  primarily  for  the  street  railway 
company  and  that  the  cost  of  purchased 
power  had  not  been  increased,  nor  upon 
the  theory  that  as   the   street   railway 
company  was  finding  it  difficult  to  earn 
revenue  enough  to  keep  its  cars  in  op- 
eration such  discrimination  operated  to 
(he  benefit  of  oublic  transportation. 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies. 


Electric  Burglar-Alarm  Company  a 
Public  Utility. — The  New  York  Court  of 
Appeals  finds  that  an  electric  burglar- 
alarm  company  incorporated  under  the 
telegraph  act  of  1848,  with  the  right  to 
use  public  streets  for  its  lines  or  con- 
demn private  property  therefor,  is  a 
public  service  corporation  and  subject 
to  regulation  as  such.  (127  N.  E.  315.) 
Damages  from  Flooding  Land. — In  an 
action  against  the  Rutland  Railway, 
Light  <£  Power  Company  for  damage 
caused  by  the  flooding  of  plaintiff's 
land  by  obstruction  in  stream,  where 
the  evidence  showed  that  at  first  only 
a  small  portion  of  plaintiff's  land  was 
flooded,  but  that  the  quantity  increased 
from  year  to  year,  an  easement  by  pre- 
scription could  only  affect  the  damages 
as  to  the  land  which  had  been  flooded 
for  a  term  of  years  and  not  as  to  land 
flooded  within  recent  years,  the  Su- 
preme Court  of  Vermont  has  declared. 
The  owner  of  an  easem.ent  cannot  in- 
crease the  burden  upon  the  servient  es- 
tates nor  impose  a  new  burder  thereon. 
(110  A.  4.) 

Title  to  Water  Rights  at  DolgeWlle, 
N.  Y.— In  a  suit  brought  by  S.  R.  Ing- 
hain  against  the  Herkimer  Light  & 
Power  Company,  the  Supreme  Court  of 
New  York,  Appellate  Division,  has 
cund  that  where  an  ouTier  of  riparian 
lands,  having  first  leased  and  afterward 
contracted  to  sell  these  lands  to  a  hy- 
dro-electric company  of  which  he  was 
himself  the  virtual  owner,  subsequently 
made  an  assignment  and  some  of  the 
property  concerned  was  sold  by  the 
assignee,  the  purchaser  thereof  had  no 
right  to  any  portion  of  the  rent  named 
in  the  original  lease,  that  lease  having, 
in  the  absence  of  any  resen-ation,  been 
superseded  by  the  contract  of  sale. 
(181  N.  Y.  S."  863.) 

Power  of  Utility  to  Increase  Rates 
Without  Sanction  of  Commission. — De- 
claring that  the  Public  Service  Com- 
mission of  the  state  is  a  body  of  lim- 
ited powers  and  may  do  only  that  which 
the  statute  specifically  prescribes  it  may 
do,  the  Supreme  Court  of  New  York 
has  decided  that  a  gas  company  can 
make  effective  an  increase  in  rates 
thirty  days  after  filing  a  new  schedule 
with  the  commission  though  the  in- 
crease has  not  been  sanctioned  by  the 
commission  and  a  proceeding  involv- 
ing the  issue  is  pending.  The  commis- 
sion is  required  to  hear  evidence  to  de- 
termine the  reasonableness  of  rates  be- 
fore entering  an  order  holding  them 
unreasonable,  and  an  order  entered  be- 
fore hearing  does  not  support  summary 
proceedings.     (182  X.  Y.  S.  55.^ 
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Richard  C.  Carter,  fov  many  yeai-s 
connected  with  the  Central  Maine  Power 
Company,  has  been  appointed  superin- 
tendent of  the  Belfast  district,  reliev- 
ing Merton  L.  Taylor,  who  has  been 
acting  superintendent  since  the  trans- 
fer of  H.  P.  Blodgett  to  the  Rockland 
district  as  superintendent  of  the  com- 
pany there. 

Prof.   Carl   E.   Magnusson,  who   was 

elected  a  vice-president  of  the  Amer- 
ican Institute  of  Electrical  Engineers 
for  the  coming  year,  is  professor  of 
electrical  engineering  and  acting  dean  of 
the  College  of  Engineering  at  the  Uni- 
versity of  Washington.  Professor  Mag- 
nusson received  his  degree  of  doctor  of 
philosophy  from  the  University  of  Wis- 


consin in  1900  and  for  several  years  was 
piofessor  of  physics  at  the  New  Mexico 
School  of  Mines  and  the  University  of 
New  Mexico.  Since  1904  he  has  been 
at  the  University  of  Washington  and 
since  1906  has  been  head  of  the  de- 
partment of  electrical  engineering  at 
the  university.  He  spent  a  year  at  the 
General  Electric  Company's  plant  at 
Schenectady  studying  under  Charles  P. 
Steinmetz. 

E.  S.  Purington  has  resigned  his  po- 
sition as  associate  physicist,  Bureau  of 
Standards,  to  accept  a  position  as  a 
research  engineer  with  the  Hammond 
Radio  Research  Laboi-atory  at  Glouces- 
ter, Mass.  Mr.  Purington  has  for  the 
last  year  been  engaged  in  research  work 
in  connection  with  the  applications  of 
electron  tubes  in  power  equipment,  es- 
pecially in  radio-telephony. 

Edwin  B.  Katte,  chief  engineer  of 
electric  traction  of  the  New  York  Cen- 
tral Railroad,  has  been  chosen  chairma.i 
of  the  newly  organized  railroad  section 
of  the  American  Society  of  Mechanical 
Engineers. 

Frederick  A.  Anderson  has  recently 
been  promoted  from  electrical  inspecto 
of  the  Southern  Pacific  district  of  the 
United  States  Shipping  Board  to  senior 
electrical  engineer  of  the  same  district 
with  headquarters  at  San  Francisco, 
Cal. 


Men 
of  the  Industry 


Changes  in  Personnel 

and   Position — 

Biographical  Notes 


C.  S.  Kennedy  has  resigned  as  gen- 
eral superintendent  of  the  Indiana  & 
Michigan  Electric  Company,  South 
Bend,  Ind.,  effective  July  1,  to  becoiVie 
general  mana.'ier  of  the  Iowa  Southern 
Utilities  Company  with  headquarters  at 
Centerville,  Iowa.  Mr.  Kennedy  has 
been  connected  with  the  Indiana  & 
Michigan  Electric  Company  for  the  past 
twelve  years. 

C.  S.  MacCalla  has  resigned  as  man- 
ager of  the  Rochester  works  of  the  Gen- 
eral Electric  Company  to  become  vice- 
president  of  the  Virginian  Power  Com- 
pany, Charleston,  W.  Va,  Mr.  Mac- 
Calla was  made  manager  at  Rochester 
only  a  short  time  ago.  He  was  vice- 
president  and  general  manager  of  the 
Washington  Water  Power  Company 
from  1903  to  1918,  having  previously 
been  associated  with  the  foreign  de- 
partment of  the  General  Electric  Com- 
pany for  two  years  at  Sydney,  Aus- 
tralia. For  four  years  he  was  with  the 
Brooklyn  Edison  Company. 

H.  A.  Kidder,  electrical  superinten- 
dent in  the  motive  power  department 
of  the  Interborough  Rapid  Transit 
Company  and  the  New  York  Railways, 
New  'i'ork,  has  been  appointed 
assistant  superintendent  of  motive 
power  of  these  companies  pending  final 
severance  of  the  relations  of  W.  S. 
Finlay,  Jr.,  with  those  organizations 
in  the  near  future,  at  which  time   Mr. 


Kidder  will  become  superintendent  of 
motive  power.  Mr.  Kidder  began  his 
career  with  the  above  companies  as 
assistant  electrical  superintendent  in 
1906,  prior  to  which  time  he  was  con- 
nected with  the  General  Electric  Com- 


pany in  its  railway  engineering  depart- 
ment, and  in  the  following  year  ha  be- 
came electrical  superintendent  in  chai-ge 
of  all  electrical  opei-ating  equipment. 

Prof.  Hector  James  Hughes  has  been 
appointed  dean  of  the  Harvard  Engi- 
neering School,  succeeding  Dean  Com- 
fort A.  Adams.  Professor  Hughes  was 
bom  at  Centralia,  Pa.,  in  1871,  was 
graduated  from  Harvard  College  in 
1894  and  received  the  degree  of  S.  B. 
from  the  Lawrence  Scientific  School  in 
1899,  in  the  course  in  civil  engineering. 
Dean  Hughes  has  had  a  wide  expe- 
rience in  municipal,  railroad,  drainage, 
bridge  and  hydraulic  engineering.  He 
has  been  engaged  in  consulting  engi- 
neei-ing    since     1905,    including    indus- 


trial and  power-plant  construction.  He 
became  instructor  in  civil  engineering 
at  Harvard  in  1902  and  in  1903  was 
made  assistant  professor  and  later  full 
professor.  Dean  Hughes  is  a  member 
of  many  engineering  societies  and  is  a 
partner  in  the  firm  of  Burke  &  Hughes, 
Cambridge. 

Stacey  Hamilton,  who  for  a  number 
of  years  has  been  devoting  his  time  to 
light  and  power  problems  and  general 
statistical  and  engineering  woi'k  for 
the  Portland  (Ore.)  Railway,  Light  & 
Power  Company,  has  been  appointed 
organization  inspector  of  that  company. 
His  new  duties  will  include  the  mak- 
ing of  special  inspections,  investiga- 
tions and  reports  pertaining  to  the  vari- 
ous departments  and  operatinnj  details 
of  the  company  and  he  will  report 
directly  to  the  president  of  the  com- 
pany, F.  T.  Griffith. 


Brig. -Gen.      William      L.      Marshall, 

United  States  Army,  who  from  1908 
to  1910,  when  he  retired,  was  chief  of 
engineers,  died  July  2  after  a  short 
illness.  General  Marshall  was  the  in- 
ventor of  various  lock  gates,  valves  and 
other  hydraulic  equipment. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies — Notes  on  Industrial  Activities 

and  Business  Methods 


United  States  District  Court  Upholds 
Coolidge  Lamp  Patent  Suit 

THE  Coolidge  wrought-tungsten  patent,  under  litiga- 
tion for  nearly  five  years,  has  been  declared  valid 
in  all  of  its  claims,  and  to  have  been  infringed,  in  a 
decision  handed  down  on  June  29  by  Hugh  M.  Morris,  judge 
of  the  United  States  District  Court,  in  the  matter  of  the 
suit  brought  by  the  General  Electric  Company  against  the 
Independent  Lamp  &  Wire  Company,  Inc.  Considerable 
importance  is  attached  to  the  outcome  of  the  case  because 
of  its  fundamental  application  to  the  manufacture  of  in- 
candescent lamps. 

In  the  opinion  of  tlie  court,  the  solution  of  the  tungsten 
problem  involved  invention,  and  in  that  invention  the  spe- 
cific problem  was  to  make  tungsten  ductile  and  eliminate 
brittleness.  It  has  been  held  that  Dr.  Coolidge  accom- 
plished this  in  the  production  of  his  wrought  tungsten  from 
the  natural  tungsten  metal.  The  main  product  and  process 
claims  are  held  valid  in  the  court's  opinion. 

Dr.  Liebmann,  of  the  Independent  Lamp  &  Wire  Com- 
pany, when  questioned  by  a  representative  of  the  Elec- 
trical World,  preferred  to  mal<e  no  statement  at  the 
present  time  as  to  the  probable  course  of  that  company 
regarding  an  appeal  of  the  case. 


Heavy  Buying  of  Heaters  in  Winter 
Just  Passed 

THAT  the  winter  of  1919-20  would  be  a  good  season 
for  the  sale  of  electric  heaters  was  well  anticipated 
by   jobbers    in   the    volume    of   orders    placed    before 

last  summer  closed.  These  distributers  bought  in  the  early 
season  more  socket  heaters  than  ever  before,  and  ship- 
ments were  as  a  whole  in  such  condition  that  stocks  were 
sufficient  to  care  for  the  demand  when  the  winter  started 
in  cold  and  early.  At  the  same  time,  scattered  jobbers  had 
rather  large  stocks  carried  over  from  a  previous  wanii  win- 
ter and  one  in  which  some  late  deliveries  were  made. 

The  past  season,  however,  surpassed  all  previous  ones 
in  heater  sales.  It  was  long  and  rather  severe,  and  after 
the  first  of  the  year  shipments  were  badly  delayed.  In  the 
metropolitan  district  the  severity  of  the  weather  was  at- 
tested in  the  high  volume  of  sales,  and  right  up  to  the 
month  of  May  jobbers  reported  fair  movement  of  stock  be- 
cause of  disagreeably  cool  weather. 

Very  few  jobbers  in  this  territory  have  any  great  num- 
ber of  heaters  to  hold  over.  Where  this  is  the  case  it  is 
because  shipments  made  from  the  factory  in  the  early 
months  of  the  year  were  received  too  late  to  be  of  much 
use  in  that  season.  But  some  small  delayed  receipts  were 
quickly  disposed  of  among  the  trade.  In  several  instances 
jobbers  report  no  stocks  at  all  and,  as  a  whole,  stocks  at 
present  are  low.  There  are  probably  5,000  heaters  in  the 
metropolitan  district  in  jobbers'  hands,  more  than  half  of 
which  were  received  too  late  for  cold  weather.  From  re- 
ports to  date  from  about  a  dozen  repi-esentative  jobbers,  an 
estimate  of  sales  has  been  made  of  a  minimum  of  40,000 
heaters  in  just  that  small  area.  Consequently  the  hold- 
over is  less  than  10  per  cent  if  shipments  delayed  by  bad 
transportation  are  not  considered. 

Early  reports  of  anticipated  future  business  show  that 
in  genernl  t'le  pre-season  orders  are  rot  going  to  be  quit  ^ 


so  large  as  last  year.  On  the  other  hand,  some  jobbers  ex- 
pect to  order  from  a  number  equal  to  that  of  last  season 
to  half  as  much  again.  At  the  same  time,  it  would  appear 
that  the  coming  season  should  be  at  least  as  good  as  the 
last  season  in  view  of  the  progress  in  building  that  has 
been  made  during  the  year  and  the  threatened  shortage  of 
coal  next  winter  through  inadequate  transportation. 

New  England  Sales  Heavy 

Notwithstanding  delayed  deliveries,  New  England  job- 
bers report  in  the  main  a  better  season  recently  closed  in 
socket  radiators  than  last  year.  As  usual,  individual  sales 
vary  widely,  but  several  of  the  larger  houses  disposed  of  25 
to  30  per  cent  more  outfits  than  in  the  winter  of  1918-19. 
Estimates  vary  considerably  as  to  the  total  market  per 
annum  for  radiators  in  New  England,  but  from  25,000  to 
35,000  minimum  were  disposed  of  last  winter  and  spring, 
and  the  market  is  rapidly  growing  with  the  rising  cost  of 
anthracite  coal  and  the  intensive  publicity  which  the  trade 
is  applying  to  these  devices. 

Seventeen  leading  jobbers  had  about  1,800  radiators  in 
stock  on  July  1,  the  individual  inventories  showing  totals 
from  500  down  to  bare  shelves.  Among  the  smaller  houses, 
stocks  are  very  low  and  are  likely  to  be  cleaned  out  by 
the  summer  demand,  which  is  of  course  small  but  selective, 
with  the  vacation  camp  and  cottage  a  valued  buyer.  The 
outlook  is  excellent  for  fall  and  winter  business,  partly  be- 
cause the  price  of  domestic  heater  coal  threatens  to  rise 
further  before  snow  flies  and  also  because  the  consumer  of 
central-station  service  is  rapidly  becoming  acquainted  with 
the  real  economy  of  short-time  intensive  and  localized 
heating  compared  with  the  expense  of  "starting  up"  the 
furnace  with  its  large  bulk  of  fuel  for  such  work. 

A  few  jobbers  are  carrying  over  small  stocks  from  late 
spring  because  deliveries  were  too  slow  to  permit  disposal 
of  pre-season  orders  before  warm  weather.  Thirteen  job- 
bers report  that  they  will  purchase  probably  3,700  i-adiators 
for  fall  trade  this  year,  and  in  addition  about  2,400  are  on 
order  from  the  manufacturers.  Prices  have  not  appeared 
to  affect  sales  very  much,  in  view  of  the  acute  coal  situation. 

Large  Stocks  in  the  South 

Despite  the  phenomenal  sale  of  air  heaters  last  season 
large  stocks  of  this  specialty  were  carried  over  by  local 
jobbers,  owing  in  a  measure  to  receipts  of  shipments  late 
in  the  season.  Jobbers  indicate  a  tendency  to  go  slow  on 
the  placing  of  orders  for  fall  delivery,  as  they  seem  to 
feel  that  the  peak  of  popularity  of  this  device  has  been 
passed  and  that  air  heaters  will  not  be  in  so  heavy  a  de- 
mand for  the  coming  winter  as  they  were  last  winter. 

West  Coast  Expects  Good  Increase 

The  bulk  of  the  electric  radiators  marketed  along  the 
Pacific  Coast  are  manufactured  in  California,  thus  secur- 
ing prompt  service  and  preventing  to  a  certain  extent  any 
great  accumulation  of  stocks  at  the  end  of  the  season. 
The  unusually  early,  mild  and  dry  spring,  however,  spoiled 
the  usual  demands  holding  from  January  to  March,  and 
most  of  the  dealers  carried  over  pretty  fair  stocks  through 
the  season.  Another  fact  to  be  remarked  is  the  greater 
variety  of  heater  stocks  carried,  nearly  all  dealers  carry- 
ing at  least  two  different  makes,  often  parallel  types.  An 
increasing   demand   for   fireplace   types    is   also   noticeable. 

Nearly  all  radiators  for  the  1920-21  season  have  already 
been   ordered,  there  havin<T  been   keen  comoetition   among 
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jobbers  for  this  business,  which  has  been  solicited  in  ad- 
vance. In  general  a  50  per  cent  advance  over  the  previous 
season's  business  is  anticipated.  During  1919  business,  by 
the  way,  measured  a  41  per  cent  advance  over  the  1918 
business. 


Decision  in  Lumber  Case  Sounds 
Warning  to  Associations 

TOO  much  care  cannot  be  exercised  by  associations 
of  men  in  the  electrical  industry  interested  in  one 
activity  or  another  in  always  keeping  before  their 
members  the  legal  bounds  which  must  not  be  overstepped 
through  enthusiasm  or  lack  of  knowledge  of  the  conditions. 
A  case  in  point  has  just  come  to  notice  where  such  an  asso- 
ciation in  the  industry  has  ceased  to  transmit  certain  in- 
formation among  its  members,  not  because  that  informa- 
tion contained  any  reference  to  prices  in  any  shape  or 
manner — it  did  not — nor  because  it  believed  it  was  run- 
ning contrary  to  law,  but  merely  in  order  to  eliminate 
any  possibility  of  the  searching  glance  of  Federal  authori- 
ties which  might  bring  it  into  notice  and  provide  the  slight- 
est murmur  of  a  question.  It  was  a  matter  of  playing  on 
the  safe  side  to  avoid  suspicion. 

It  is  interesting  to  recall  in  this  connection  the  result 
of  the  suit  instituted  by  the  United  States  of  America 
against  the  American  Column  &  Lumber  Company  and  332 
other  defendants,  heard  last  March.  It  was  the  Govern- 
ment's suit  under  the  Sherman  act  against  the  so-called 
"open  competition  plan"  of  the  hardwood  lumber  manufac- 
turers who  are  members  of  the  American  Hardwood  Manu- 
facturers' Association.  The  Government  showed  in  this 
case  that  the  members  continuously  exchanged  with  one 
another,  through  a  common  secretai-y,  reports  shovdng 
their  respective  rates  of  pi-oduction  and  stocks  on  hand 
and  also  showing  the  prices  which  each  member  had  re- 
ceived on  actual  sales  of  lumber.  Furthermore,  it  was 
established  that  the  tendency  of  such  an  interchange  of 
information  among  the  defendants  was  to  increase  their 
prices,  as  the  Government  had  charged. 

John  E.  McCall,  United  States  District  Judge,  enjoined 
the  defendants  from  continuing  to  exchange  the  reports 
in  question  in  the  application  for  preliminary  injunction. 
From  the  evidence  on  file,  the  common  note  running  through 
it  all  was  that  of  increase  of  prices,  and  the  conclusion  could 
not  be  escaped  that  the  purpose  and  intention  of  the  plan 
was  to  suppress  competition  among  its  members  and  create 
a  condition  in  that  industry  wherein  production  was  to  be 
kept  low  enough  to  maintain  prices  on  an  ascending  scale, 
but  not  low  enough,  because  of  price  heights,  to  induce  re- 
sort to  substitutes. 


Armored-Conductor  Market  Expected 
to  Continue  Strong 

A  S  PAR  as  can  be  learned  tliere  is  no  evidence  of  any 
/A  weakening  in  the  market  for  flexible  armored  con- 
-^  ■*■  ductor.  Several  jobbers  in  the  East  have  recently 
let  fall  a  remark  that  they  thought  the  market  on  this 
material  was  beginning  to  show  a  little  falling  off.  It 
is  probably  true  that  the  trade  is  not  ordering  so  far  ahead 
as  it  has  done  in  the  past  because  of  the  general  feeling  of 
aversion  to  such  long  futures.  Conductor  has  been  coming 
into  the  market  in  better  volume  of  late  because  more  ef- 
fort is  being  placed  on  obtaining  raw  materials  and  get- 
ting the  finished  product  through. 

Jobbers  have  been  applying  almost  every  bit  of  armored 
conductor  which  has  come  to  them  of  late  on  the  pile  of 
back  orders  which  are  still  unfilled.  The  common  price  in 
this  case  has  been  in  the  nature  of  $110  to  $125  per  1,000 
ft  for  two-wire.  Little  difference  has  been  -made  between 
single-strip  and  doiftle-strip  because  of  the  shortage  of 
both.  The  material  which  has  been  sold'  on  new  orders 
has  for  the  most  part  been  on  accommodation  orders  and 
on  rush  work,  and  has  been  sold  to  as  high  as  $150. 

Manufacturers   cff  rubber-covered  wire   find   that   market 


keeping  up  in  good  shape  but  do  not  report  any  great 
increases  in  business  in  No.  14  wire.  The  market  for  this 
size  has  a  bearing  on  the  market  for  flexible  armored  con- 
ductor. With  a  good  supply  of  knobs,  tubes,  cleats  and  loom, 
the  demand  for  No.  14  i-ubber-covered  wire  is  in  general 
greater  than  when  those  wiring  materials  are  in  poor 
supply.  This  open  wiring  is  the  most  common  kind  used 
in  the  less  congested  districts  of  the  country,  but  when 
the  supply  of  porcelain  is  low  flexible  armored  conductor 
has  a  heavier  call  as  a  substitute.  In  addition,  it  has  its 
own  field  to  supply.  Porcelain  stocks  are  low  now  and 
there  is  no  evidence  of  their  bettering  in  a  long  time.  So 
the  armored-conductor  demand  can  be  expected  to  hold  up 
to  a  certain  extent  because  of  this  one  fact  as  long  as  so 
much  building  and  repair  work  is  necessary. 

Factory  shipments  of  porcelain,  loom.  No.  14  rubber-cov- 
ered wire  and  armored  conductor  are  much  behind,  and 
every  bit  of  this  material  that  can  be  produced  is  needed 
to  satisfy  the  building  demand.  Consequently  it  hardly 
seems  that  there  is  any  foundation  for  even  the  faintest  con- 
sideration of  a  weakening  in  the  armored-conductor  market 
for  some  time  to  come.  Building  activities  are  fluctuating 
in  various  localities  because  of  high  prices,  lack  of  mate- 
rial, etc.,  but  at  the  same  time  the  need  still  exists. 


Stranded-Steel-Wire  Market  Steady 
Under  Short  Supply 

ALTHOUGH  demand  for  stranded  steel  wire  is  not 
A\  extra  heavy,  manufacturers  are  having  considerable 
-^  •*■  diflnculty  in  meeting  orders.  The  volume  of  buying 
has  increased  slightly  over  a  year  ago,  but  is  still  sub- 
normal if  anything.  Little  new  construction  work  is  being 
undertaken,  repairs  and  replacements  accounting  for  most 
of  the  orders.  Where  formerly  the  electric  railways  would 
stock  ahead  on  suspension  and  guy  wires,  money  tight- 
jiess  is  now  causing  them  to  cut  expenditures  to  the 
pone;  consequently  stranded  wire  is  ordered  only  as  abso- 
lutely needed. 

in  spite  of  this  circumstance  production  is  generally 
inadequate  to  meet  demands,  one  of  the  largest  wire  pro- 
ducers reporting  operation  at  only  about  65  per  cent  of 
capacity  owing  to  raw  material  and  transportation  diffi- 
culties. Another  manufacturer  has  been,  hindered  by  labor 
troubles,  the  mills  of  this  company  operating  only  seven 
months  last  year  because  of  strikes.  Zinc  is  reported  hard 
to  obtain;  hence  the  process  of  galvanizing  stranded  wire 
is  one  more  factor  delaying  some  producers,  although  other 
mills  which  own  their  own  zinc  and  coal  mines  are  free 
from  this  trouble. 

As  a  re.sult  of  these  conditions  orders  are  running  further 
and  further  behind,  with  deliveries  ranging  from  ten  weeks 
to  five  months.  Stocks  in  this  field  seem  to  have  gone 
out  of  existence.  Transportation  difficulties  continue  to 
tie  up  shipments  at  the  mills;  in  fact,  with  the  recent  coal 
priorities  order  in  force,  manufacturers  report  no  relief 
in  that  quarter. 

The  encouraging  features  of  the  situation  seem  to  be 
the  entire  absence  of  order  cancellations  and  the  continued 
steadiness  of  the  market,  prices  having  remained  firm  dur- 
ing the  past  year,  although  the  tendency  would  seem  to 
be  up  at  the  present  time. 


Manufacturers  Assist  Yardmen  in 
Freight  Movement 

RVTIIER  than  face  curtailed  produotioii  becarusc  of 
inability  to  obtain  raw  inatcrials  or  to  ship  ftnrshed 
products,  manuf acturei-s  of  thfik  countrj  ara,  hegtrming 
to  realize  that  the  freight  congestion  in  the  terminals  must 
be  relieved.  In  order  to  help  out  there  is  a  ni'owmg  nio\>e- 
nient  among  the  manufacturci'$  to  eupply  switchmen,  jrard- 
men,  etc.,  to  the  railroads  from  their  own  organizations. 
As  each  manufacturer  has  only  to  furnish  a  lew  men,  the 
strain  on  the  organization  ia  not  severe,  pnd  yei  at  the 
same  time  the  help  rendered   thff   railroads   in   the  move- 
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nient  of  cars  at  the  terminals  is  extremely  valuable.  Boiler- 
room  equipment  producers  and  those  of  certain  types  of 
bearings  have  been  active  in  this  connection,  it  is  learned. 
One  of  the  practices  which  have  been  rather  harmful  to 
the  movement  of  terminal  freiuht  as  a  whole  is  that  of  piv- 
ing-  gratuities  to  the  yanhiien.  No  doubt  it  is  worth  l.'iO 
or  $100  to  a  company  to  have  a  car  moved,  but  at  the  same 
time  the  effect  on  the  general  movement  is  to  slow  it  down. 
In  the  op  nion  of  some  iiulustiial  men  there  have  been 
evidences  of  collusion  among  yardmen  due  to  these  gratu- 
ities from  the  receiver  or  the  sender  and  intended  to  extort 
further  bonuses. 


Stocks  of  Carbon  Brushes  in 
Good  Supply 

MANUFACTURERS  of  carbon  brushes  report  the 
situation  as  being  very  favorable.  Production  has  in- 
creased generally,  and  though  only  nominal  slocks  of 
finished  brushes  are  on  hand,  stocks  of  unfinished  materiiil 
are  in  good  shape  to  handle  any  orders  likely  to  come  in. 

Deliveries  are  being  made  more  promptly  than  heretofore, 
averaging  from  ten  days  to  three  weeks.  Shipments  of  the 
standard  railway  type  of  carbon  brushes  are  a  little  slower 
because  these  orders  are  being  placed  in  larger  quantities. 
One  local  agent  who  recently  returned  from  a  tour  of  the 
country  states  that  electric  railways  are  quite  heavily 
stocked  up  on  brushes. 

Demand  is  good,  much  of  the  ordering  being  for  replace- 
ments as  well  as  for  the  construction  of  new  motors.  The 
market  has  held  steady  for  some  months,  and  manufacturers 
say  no  fluctuation  is  in  sight  at  present.  Labor,  however, 
is  the  chief  item  in  the  tost  of  carbon  brushes,  and  because 
the  labor  market  has  been  unsteady  indications  are  that 
any  price  change  would  be  upward. 

Stocks  of  foreign  brubiics  are  in  sufficient  condition  in 
this  country  to  supply  normal  orders,  while  new  material 
can  be  quoted  on  six  weeks'  delivery.  French  production 
is  about  50  per  cent  above  pre-war  volume. 


Metid  Market  Situation 

MORE  activity  is  being  shown  in  the  copper  market 
than  for  some  few  weeks  past.  The  outside  market 
has  raised  its  prices  to  nearer  18.50  and  18.75  cents 
from  the  18.25  cents  for  which  it  could  have  been  bought  a 
week  ago,  and  some  sales  have  been  made.  Producers,  who 
have  been  quoting  19  cents  for  several  weeks  and  who  have 
held  that  figure  despite  the  small  amount  of  metal  which 
they  have  sold,  are  finding  the  beginnings  of  a  returning 
market.  Sales  to  regular  domestic  consumers  have  been 
recorded  at  that  figure  for  delivery  over  the  present  quarter. 
Where  consumers  have  expressed  a  desire  to  cover  at  this 
figure  for  fourth  quarter  the  producers  do  not  seem  to  be 
especially  anxious  to  book  for  so  far  ahead  at  that  figure. 
.\  slightly  better  condition  of  transportation  is  reported 
this  week. 


NEW  YORK  METAL  MARKET  PRICES 


<  'OIiptT 

London,  standard  spot. 


Prinii'  Lake 

Kleotrolytic 

Ciusting 

Wire  base 

I  .I'ad,  trust  prire 

.\ntinmny 

Nickel,  ingot 

Sheet  zinc,  f.o.b,  smelter 

Zinc,  spot 

Tin 

Aluminum,  98  to  99  per  cent. 


lunc  29 . 

July  6 

£      s        d 

£          3          d 

85     15       0 

87        0       0 

Cents  per  )*ound 

Centa  pt-r  I'ouiid 

18  50 

18  75 

19   00 

19   00 

17   62; 

18  00 

22.50-23.00 

22  50  23  00 

8  00 

8  00 

7  50 

7  50 

43  00 

43  00 

12  50 

12.50 

7  95 

8.15 

49  00 

48  25 

33  00 

33.00 

OLD  METALS 


Heaxy  roppfp  and  wire. 

BniMw,  heavy  

Rrajis,  light 

Li*ad ,  heavy 

Zinc,  old  aorap 


Cents  per  Pound  Cents  per  Pound 

15  00  to  15  50  15  00  to  15.55 

9  00  to  10  00  <.   00  to  10.00 

7  00  to    7  25  7  00  to    7.25 

7.00  to    7  25  7.00  to    7  25 

5  00  to    5   25  5  OOto    5  25 


The  Week 

IN  TRADE 


No  DECREASE  in  the  volume  of  sales  for  all  classes 
of  electrical  material  is  noted  in  the  East  and  South, 
but  an  appreciable  slackening  of  demand  is  reported 
from  the  Middle  Western  and  Northeastern  sections  as  the 
natural  outcome  of  summer  trade  dullness. 

Transportation  conditions  show  some  improvement,  espe- 
cially in  Chicago  and  Boston  territory,  and  an  increasing 
resort  to  shipping  goods  by  express  is  noted.  Collections 
on  the  West  coast  are  in  better  shape  than  in  the  East, 
v.liere,  in  the  New  England  a•^d  Southern  states  particu- 
larly, collections  of  bills  are  becoming  increasingly  diffi- 
cult. 

Fan  ctecks  are  still  generally  awaiting  prolonged  warm 
weather.  Rigid  conduit  shows  a  marked  shortage  through- 
out the  country,  but  supi  lies  of  ainiored  conductor  are 
coming  thiough  in  slightly  better  shape  except  in  New 
York  territory.  Porcelain  is  conspicuous  by  its  absence, 
minor  price  increases  being  reported  on  one  or  two  items. 
With  fair  stocks  of  loom  accumulating,  jobbers  are  be- 
ginning to  catch  up  on  back  orders.  In  general,  the  market 
has  held  steady  the  past  week 


NEW  YORK 

The  volume  of  sales  genei-ally  reported  by  jobbers  shows 
little  sign  as  yet  of  the  expected  advent  of  summer  trade 
dullness.  In  some  quarters  the  business  from  contractor- 
dealers  is  said  to  be  falling  off,  but  on  the  whole  demand  is 
as  stiff  as  ever. 

Incoming  shipments  are  still  bad,  but  in  many  cases 
relief  is  being  found  by  resorting  more  and  more  to  the 
express  companies.  Collections  are  good  considering  the 
general  tightness  of  money. 

Building  activities  and  industrial  work,  as  reflected  in 
sales  of  electrical  material,  are  being  well  maintained.  The 
city  has  recently  awarded  contracts  totaling  more  than 
$5,000,000  for  the  construction  of  new  freight  sheds  on 
Gtaten  Island. 

Lamps. — Demand  is  holding  up  well,  and  shipments  are 
coming  through  better  than  previously,  otocks  are  still 
spotty   though   somewhat   improved. 

Rigid  Conduit. — The  situation  presents  almost  a  famine 
aspect,  with  supplies  shot  to  pieces  and  very  irregular  ship- 
ments in  the  face  of  an  excellent  demand.  One  jobber  just 
received  a  quantity  ordered  last  July.  Orders  are  turned 
down  (luite  regularly,  and  many  jobbers  will  not  quote 
prices. 

Flexible  Armored  Conductor. — Recent  isolated  shipments 
in  good  quantity  caused  talk  of  a  break  in  the  market,  but 
these  receipts  were  only  a  drop  in  the  bucket.  No  hope 
of  relief  is  held  out,  the  trade  being  on  an  allotment  basis. 
Demand  continues  very  strong,  back  orders  at  once  absorb- 
ing inconsequential  shipments.  Connectors  are  reported  in 
fair  shape.  Prices  for  No.  14,  two-wire,  average  $115  in 
1,000-ft.  lots. 

Fan.s. — Demand  with  some  jobbers  is  strong,  while  for 
others  it  has  not  yet  started  strongly.  Shipments  are  fairly 
good,  some  distributers  now  resorting  to  trucks  for  sup- 
plies. Stocks  are  spotty,  one  jobber  having  to  buy  sev- 
eral hundred  fans  from  other  jobbers  as  a  result  of  order- 
ing late.     Ceiling  fans  have  a  rapid  turnover  this  year. 

Rubber-Covered  Wire. — Stocks  vary  all  the  way  from 
"poor"  to  "trood."  Some  jobbers  report  normal  shipments, 
but  not  so  with  all,  as  one  company  has  received  no  supplies 
for  a  month.  Demand  is  only  fair,  the  smaller  sizes  mov- 
ing fastest.    The  price  for  No.  14  ranges  from  $11.50  to  $13. 

Porcelain. — Reports  on  knobs,  tubes,  cleats,  etc.,  are  uni- 
formly   the    same — strong    demand,    stocks    absolutely    de- 
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pleted,  and  no  supplies  coming  in.  Several  manufacturers 
recently  withdrew  prices  on  rosettes,  sockets,  etc. 

Wall  Panels. — ^Demand  is  stronK,  with  considerable  short- 
age being  met,  especially  in  the  larger  sizes,  although  here 
and  there  jobbers  report  plentiful  stocks.  Ii-regular  ship- 
ments are  applied  on  back  orders.  Steel  mills  are  loath  to 
accept  new  orders  for  sheets,  and  the  price  remains  well  up. 

Tape, — A  general  scarcity  is  being  relieved  by  the  ar- 
rival of  back  orders  with  some  jobbers,  but  stocks  are 
generally  low  and  embargoes  holding  up  shipments.  Fric- 
tion tape  is  in  slightly  worse  shape  than  rubber.  Demand 
for  both  kinds  is  strong.  Friction  tape  in  100-lb.  lots  aver- 
ages around  58  cents,  and   rubber  tape  55  cents. 

Schedule  Material. — Demand  is  strong  and  stocks  are 
spotty.  Some  devices  are  slow  while  others  are  moving 
easily.  One  jobber  is  short  on  candelabra  fittings  and  re- 
ceptacles; another  has  not  a  single  pull  or  key  socket  in 
the  house.     Waterbury  factories  are  reported  closed  down. 


BOSTON 

Orders  flowed  into  jobbers'  offices  without  much  diminu- 
tion the  past  week.  Deliveries  are  improving  somewhat, 
owing  to  vigorous  efforts  by  the  railroads  and  consignees 
to  move  material.  Heavy  passenger  traffic,  however,  handi- 
capped freight  movement  over  the  Fourth.  Collection  re- 
ports are  less  favorable  and  a  close  watch  is  still  being 
kept  on  credits.  Small  motors  are  almost  unobtainable  for 
the  moment.  Stocks  of  schedule  material,  lamps,  rubber- 
covered  wire  and  flexible  armored  conductor  are  sufficient 
to  meet  immediate  requirements,  and  son\e  rigid  conduit 
is  coming  in  from  time  to  time.  Contractors  are  very  busy 
and  a  large  amount  of  rewiring  in  industrial  plants  is  being 
handled.  Building  and  engineering  contracts  in  New  Eng- 
land to  July  1  totaled  $179,568,000,  against  $80,552,000  for 
the  first  half  of  1919.  Increasing  activity  is  evident  in  steel 
shipyard  work,  and  considerable  buying  of  supplies  from 
jobbers  is  under  way  in  prospect  in  connection  with  gov- 
ernment and  merchant  ship  construction.  Labor  difficul- 
ties  still   persist   in   the    Naugatuck   Valley. 

Fans. — Retail  stocks  are  plentiful,  owing  to  poor  fan 
weather.  A  few  fans  are  still  on  order  for  jobbers'  stocks. 
The  demand  this  year  is  greatest  for  the  oscillating  type. 
Some  price-cutting  in  smaller  sizes  appears  likely. 

Washing  Machines. — Stocks  are  irregular,  with  very 
active  demand.  Less  trouble  regarding  wringers  is  noted, 
and  motors  are  ordered  so  far  ahead  that  little  is  heard 
about  delayed  outgoing  shipments  on  this  score.  A  rep- 
resentative make  aelh  for  ]ist  less  25  per  cent  off  in  lots 
of  three. 

Fixtures. — Excellent  sales  are  reported.  Stocks  pur- 
chased well  ahead  are  minimizing  the  effect  of  labor  troubles 
in  the  brass  industry.  Brass  canopies  aie  somewhat  shoi-t, 
however.  Prices  are  showing  signs  of  weakening  a  little 
under  close  competition. 

Wire. — Rubber-covered  No.  11  is  quoted  at  $11.50  per 
1,000  ft.  in  5,000-ft.  lots;  weatherproof  base  is  30  cents 
to  .'?2  cents  per  pound,  with  uneven  supply,  and  bare  copper 
wire  sells  on  a  26-cent  base.  In  some  jobbing  circles  higher 
prices  for  copper  are  anticipated  by  fall.  Weatherproof 
shipments    are    improving    somewhat. 

Flexible  Armored  Conductor. — Good  stocks  are  on  hand. 
No.  14  single-strip  is  quoted  around  $112  per  1,000  ft.  in 
5,000-ft.  lots. 

Non-Metallic  Flexible  Conduit. — Vaiv  stocks  are  reported. 
The  :.'2-in.  size  and  1-in.  size  are  selling  at  $35  and  $38.50 
per  1,000  ft.,  in  1,000-ft.  lots,  respectively. 

F'atirons. — Sales  are  active  for  both  summer  and  year- 
round  use.  A  standard  make  sells  for  $4.85  in  lots  of  forty- 
eight  and  for  $5  in  lots  of  twelve.  Deliveries  are  too  long 
to  suit  many  buyers. 

Toasters. — Trade  is  brisk,  with  stocks  running  low. 

Tubes. — Porcelain  tubes,  3-in.  size,  recently  were  in- 
creased in  price  from  about  $10  to  $11.35  per  1,000  in  bar- 
rel lots.  This  material  is  hard  to  get  on  account  of  rail- 
road conditions. 


Rigid  Conduit. — Jobbers  are  caring  for  old  customers  as 
shipments  of  past  order  "come  into  port."  Modest  stocks 
are  reported  but  these  are  spotty  as  to  sizes. 

Friction  Tape. — In"  100-lb.  lots,  a  quotation  of  55  cents 
per  pound  was  current  at  the  week-end  on  f-in.  black  tape. 
Fair  supplies  are  now  obtainable. 

Sockets. — Owing  to  the  scarcity  of  composition  handles, 
key  sockets  are  not  quite  so  plentiful  in  some  localities, 
though  no  serious  shortage  is  reported.  These  are  quoted 
in  case  lots  at  28  cents,  with  keyless  at  26  and  pulls  at 
50  cents. 


CHICAGO 

The  gradual  improvement  in  freight  conditions,  coupled 
with  a  general  decrease  in  demand  for  all  classes  of  r^er- 
chandise,  is  tending  toward  more  rational  conditions  in  the 
electrical  goods  market  in  this  district.  An  embargo  was 
this  week  laid  on  all  intercity  shipments  e.xcept  perishable 
ones  in  the  Chicago  area,  with  a  view  to  finally  clearing 
out  the  accumulation  of  through-billed  cars  which  are 
stalled  in  this  territory.  Perhaps  as  a  result  of  this  most 
jobbers  report  increased  receipts  during  the  week  and  a 
propoi'tionate  relief  in  famine  conditions.  Various  wires, 
particularly  in  larger  sizes,  lamps  and  flexible  and  rigid 
conduit  are  reported  in  better  supply. 

A  general  weakening  of  demand  in  all  lines  is  felt  with 
the  single  exception  of  pole-line  equipment.  The  porce- 
lain, hax-dware  and  tool  situation  is  very  acute,  with  no 
sign  of  relief.  Demand  on  the  part  of  all  public  utilities 
for  new  and  replacement  line  etiuipment  has  been  quite 
light  all  spring,  but  the  month  of  June  shows  an  increase, 
due,  probably,  to  the  measure  of  relief  granted  certain 
power  and  light  companies  by  the  various  public  utility 
commissions. 

Flexible  Armored  Conductor^ — Recent  receipts  have  been 
in  increased  volume,  the  major  portion,  however,  being  ap- 
plied on  back  orders,  leaving  stocks  badly  broken.  Jobbers 
are  unable  to  name  delivery  dates  with  accuracy.  In  coil 
lots.  No.  14  single-strip  is  quoted  at  $110  per  1,000  ft.;  $10 
higher  in  smaller  quantities. 

Non-Metallic  Flexible  Conduit. — The  ais-in.  size  is  quoted 
at  $35  per  1,000  ft.  in  quantity,  $55  in  short  lengths;  4-in. 
at  $37  and  $60.  Stocks  remain  in  bad  shape,  but  the  quan- 
tity of  goods  on  back  order  is  decreasing.  Jobbers  report 
diminished  demand. 

Rubber-Covered  AVire. — Improvement  in  stock  conditions 
is  noted  with  ahipments  arriving  with  increasing  prompt- 
ness. While  nearly  all  dealers'  stocks  are  broken,  all  sizes 
are  obtainable  in  reasonable  quantities  if  sufficient  effort 
is  made  to  locate  them. 

Rigid  Conduit. — Substantial  quantities  have  been  received, 
but  the  amount  required  to  fill  back  orders  on  file  is  so 
great  as  still  to  cause  a  marked  shortage.  With  improved 
freight  service  no  further  serious  difficulty  is  anticipated. 
Three-quarter-inch  and  half-inch  sizes  are  particularly  hard 
to  obtain. 

Fans. — As  is  usual,  the  16-in.  oscillating  fan  is  in  great- 
est demand,  but  delayed  shipments  cause  small  sizes  to  be 
also  almost  unobtainable.  Dealers  report  that  retail  de- 
mand in  all  sizes  is  somewhat  below  expectation.  This  is  in 
line  with  decreased  retail  sales  in  all  classes  of  household 
utilities. 

Line  Material. — No  amelioration  of  short  stock  condi- 
tions is  reported  in  hardware,  insulators  or  tools,  indicat- 
ing that  the  shortage  is  due  to  manufacturing  rather  than 
transportation  difticulties.  Demand  is  brisk,  with  jobbers 
largely  unable  either  to  fill  orders  or  promise  delivery. 
This  is  a  situation  that  will  require  much  time  to  straighten 
out. 

Heating  Appliances. — Jobbers'  receipts  are  still  far  be- 
hind orders,  but  retail  sales  are  likewise  less  than  expected. 
This  )nay  be  attributed  to  i-ecent  price  increases,  to  fre- 
quent substitution  required  by  reason  of  lack  of  popular 
makes,  or  to  general  retail  conditions.  In  spite  of  low 
stocks;  dealers  are  able  to  handle  all  demands  that  are  now 
pressing. 
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ATLANTA 

The  first  six  months  of  1920  have  set  a  new  buildins  per- 
mit record  for  the  city  of  Atlanta,  the  month  of  June 
havinR-  overtonpetl  permits  of  any  previous  month  in  the 
city's  history  by  a  considerable  degree.  The  Krand  total 
of  permits  for  the  first  six  months  was  |8,812,r>7;},  and  June 
contributed  $2,324.(i(!2  to  this  total.  Despite  the  large 
number  of  buildings  under  oonstmction,  a  considerable 
break  in  the  lunilier  market  is  to  be  noted  in  the  large  in- 
dustrial centers,  attributable  to  the  great  difticulty  in  ob- 
taining cars  for  outgoing  material,  shipments  for  the 
week  for  14(>  mills  being  .■'i4  per  cent  below  production. 

There  is  a  tendency  on  the  part  of  the  general  public 
to  offer  increasing  resistance  to  exorbitant  prices,  and  this 
is  reflected  by  a  disposition  of  the  wholesalers  and  retailers 
to  tighten  up  in  the  placing  of  orders.  On  the  whole,  how- 
ever, there  is  little  or  no  fear  expressed  regarding  the 
future  of  business  in  the  territory  and  the  volume  of  re- 
tail trade  continues  large. 

A  heavy  demand  for  money  is  reported  throughout  the 
district  and  this  naturally  has  caused  an  increase  in  the 
interest  rate.  Collections  as  a  result  are  tightening  up,  and 
jobbers  report  increasing  difficulty  in  obtaining  remittances 
promptly  from  their  rural  trade,  especially  in  the  southern 
districts. 

Flashlights,^ — As  a  probable  result  of  the  national  adver- 
tising campaign,  demand  is  holding  up  unusually  well. 
Cases,  batteries  and  lamps  are  moving  well,  and  stocks, 
as  a  inle,  are  in  good  condition.  Good  shipments  are  re- 
ported by  all  jobbers. 

Wire. — One  of  the  largest  jobbers  reports  his  stocks  of 
wire,  weatherproof  excepted,  in  fair  shape,  though  he  has 
little  or  no  weatherproof  on  hand.  Other  jobbers  report  a 
shortage  of  weatherproof  and  No.  12  rubber-covered.  On 
the  whole  demand  is  out-i-unning  the  supply. 

Interphones. — A  slackening  in  the  demand  of  this  article 
is  reported,  owing  to  the  fact  that  contracts  for  apart- 
ment-house construction  were  let  early  in  the  spring  in 
anticipation  of  slow  deliveries.  As  a  result  jobbers  have 
been  able  to  accumulate  fair  stocks  of  this  material. 

Lamps. — While  some  difficulty  in  obtaining  sufficient 
quantities  of  lamps  was  reported  several  weeks  ago,  one  of 
the  largest  jobbers  reports  that  stocks  are  now  in  such  con- 
dition as  to  meet  all  reasonable  demands.  All  types  of 
lamps  are  moving  satisfactorily,  but  a  particular  activity 
is  to  be  noted  in  type-C  lamps  in  100-watt  to  200-watt 
sizes. 

Non-Metallic  Flexible  Conduit. — The  shortage  existing  in 
the  territory  will  be  somewhat  relieved  by  large  incoming 
shipments  expected  daily.  These  shipments  will  be  suffi- 
cient to  fill  a  large  number  of  outstanding  back  orders,  but 
will  not  leave  any  stocks  on  hand.  Price,  ii-in.,  lots  of 
250  ft  to  1,000  ft.",  $.5.00  per  100  ft 

Porcelain. — A  large  shipment  of  porcelain,  consisting  of 
knobs,  tubes  and  cleats  in  sufficient  quantities  to  take  care 
of  back  orders,  is  reported  by  one  of  the  local  jobbers. 
No  stocks  will  remain  after  filling  back  orders,  while  the 
demand  continues  exceedingly  strong.  Prices,  tubes,  r..  in. 
by  4  in.,  standard  packages.  $1.57  per  100;  No.  1  "Nail  it" 
knobs,  lots  of  .500  to  4,000,  $4.99  per  100;  cleats,  lots  of  300 
to  1,850,  two-wire,  unglazed,  $:5.28  per  100. 

Heating  Devices. — Very  poor  stocks  of  heating  devices 
are  reported  by  all  jobbers,  who  are  complaining  strenu- 
ously of  their  inability  to  accumulate  any  stocks  for  fall 
tiade.  The  retail  trade  is  being  urged  to  place  all  orders 
for  holiday  material  at  the  earliest  possible  date  in  order 
that  dealers  may   receive  their  allotment  of  material. 


layed  shipments  are  still  a  cross  to  the  jobbers.  Prices  as 
a  whole  show  no  particular  change.  Collections  are  fairly 
good.  Logging  and  lumber  production  in  Oregon  and  Wash- 
ington may  be  seriously  interfere<l  with  by  a  shortage  of 
fuel  oil.  Recently  one  of  the  leading  oil  companies  gave 
notice  that  the  fuel  supply  is  becoming  more  stringent  daily 
and  that  orders  are  anticipated  to  discontinue  deliveries 
of  fuel  oil  to  all  not  protected  by  written  contracts,  and 
when  these  contracts  expire  deliveries  are  to  cease. 

The  Portland  district  reports  that  owing  to  the  Shriner^' 
Convention  and  the  rose  festival  the  business  of  jobbers, 
contractors  and  dealers  fell  flat  during  the  latter  part  of 
June.  Retailers  state  that  trade  for  June  was  materially 
below  that  of  May.  Collections  and  the  credit  situation  in 
Portland  territory  appear  to  be  about  the  same  as  for  some 
time  past.  No  price  changes  have  been  recorded.  The 
Enterprise  Electric  Company  at  thiterprise.  Ore.,  plans  im- 
mediate construction  of  a  large  hyilro-electric  plant  utiliz- 
ing the  waters  of  the  Wallowa  River.  The  first  unit  will 
develop  1,.50()  hp.,  and  unoflicially  it  is  stated  that  15,000 
hp.  will  be  ultimately  developed. 

Fixtures. — Further  decreases  are  noted  in  fixture  sales 
because  of  the  reduction  in  residence  construction.  Stocks 
ai-e  fair  and  shipments  are  coming  through  sufficient  to 
care  for  needs. 

Schedule  Material. — During  the  past  week  sales  in  this 
line  showed  very  little  activity,  especially  during  the  latter 
pai-t  of  the  week,  owing  to  the  exodus  from  the  city  for 
the  Fourth  of  July  holiday.  Slackness  of  demand  is  giving 
jobbers  an  opportunity  to  build  up  their  stocks,  which  are 
sadly  in  need  of  replenishment. 

I'orcelain. — The  demand  for  knobs,  tubes  and  cleats  is 
light  owing  to  lack  of  new  construction.  Jobbers  are  re- 
plenishing stocks,  and  prices  are  unchanged.  Deliveries 
range  from  four  to  six  months. 

Motors. — Anticipated  demand  from  the  loggiag  and  lum- 
ber industry  for  equipment  to  be  installed  during  the  mid- 
summer shutdown  did  not  materialize  to  the  degree  ex- 
pected. 


SEATTLE— PORTLAND 

Trade  conditions  in  the  Puget  Sound  district  remain  in 
about  the  same  condition  as  reported  for  the  past  few 
weeks,  though,  if  anything,  jobbers'  sales  are  lighter.  Re- 
tailers, however,  say  that  sales  show  no  fluctuation  and 
that  as  a  whole  they  have  been  comparatively  satisfactory. 
The  sudden  advent  of  warm  weather  last  week  made  fans 
in  good  demand,  although  sales  were  not  of  enough  moment 
to   affect    the   general    volume   of  sales       Irretrular   and    de- 


SAN  FRANCISCO 

Despite  an  undercurrent  of  rather  pessimistic  feeling,  for 
which  there  is  no  actual  justification,  business  continues 
very  good.  The  electrical  contracting  business  is  in  the 
throes  of  the  usual  summer  let-up,  but  the  number  of  big 
jobs  under  way  is  gratifying.  Credits  are  being  very 
jealously  extended,  and  banks  are  lending  money  sparingly. 
"Schedule  Material — There  is  a  big  and  constant  demand 
for  all  kinds  of  schedule  material,  and  even  manufacturers 
and  jobbers  who  anticipated  this  demand  find  that  past 
accumulations  of  stock  are  not  sufficient  in  themselves. 
Deliveries  are  good,  although  retarded  by  the  Eastern 
freight  embargoes.  These  have  been  minimized  by  some 
firms,  which  have  routed  their  shipments,  partly  at  least, 
through  Canada. 

Wall  Boxes  and  Covers. — The  market  is  in  a  very  disor- 
ganized state,  for  deliveries  are  poor  and  apparently  are 
being  scheduled  with  strictness  by  Eastern  manufacturers. 

Conduit. — Local  deliveries  are  better,  several  carloads  hav- 
ing been  received  and  redistributed.  There  are  signs  that 
some  stocks  will  actually  accumulate  during  the  next  few 
weeks. 

Heating  Material. — Recent  advances  in  certain  lines,  espe- 
cially in  irons,  have  apparently  retarded  business,  although 
some  of  this  may  be  due  to  the  usual  decrease  in  demand. 
Indications  are  that  other  manufacturers  will  raise  their 
prices.  For  hollow  ware,  such  as  percolators,  etc.,  there 
is  an  increase  rather  than  a  decrease  in  calls.  Waffle  irons 
are  especially  popular. 

Line  Material. — Cross-aim  braces,  machine  bolts,  lag 
screws  and  other  pole-line  hardware  are  well  stocked,  and 
the  call  is  justifying  the  large  coast  stocks  accumulated 
during  the  past  two  months. 

Sewing  ^lachines. — Demand  for  sewing  machines  has 
dropped  to  a  certain  extent,  and  most  dealers  are  well 
stocked  or  even  overstocked. 
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New  Apparatus  &  Appliances 

A  Recoid  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  ti^f  Electrical  Field 


Rigid  Conduit  Bushings 

Walker  Brothers  &  Haviland,  Otis 
Building,  Philadelphia,  are  marketing 
"knurled  bushings"  for  rigid  steel  con- 
duit.    They  are  made  of  solid  zinc  and 


MADE    OF    ZINC    TO    OFFSET    RUST 

are  rust-proof,  the  manufacturer  says. 
The  entire  outer  surface  is  knurled  to 
fit  pliers,  and  the  flange  at  the  bottom 
covers  the  hole  in  the  outlet  box. 


Alternating-Current  Magnet 

A  no-voltage  trip  toil  for  use  on 
alternating  current  is  being  marketed 
by  the  Palmer  Electric  &  Manufactur- 
ing Company,  Cambridge,  Mass.,  and 
combines  the  features  of  the  solenoid 
and  the  electromagnet.  It  consists  of 
a  pair  of  solenoid  coils  having  two 
opposing  U-shaped  armatures,  which, 
when  the  solenoid  is  enei-gized,  float 
freely  in  the  magnetic  field.  An 
alternating-current  magnet  of  this 
Ivn:-  embodies  the  long  range  of  action 


relay,  and  it.s  use  is  applicable  to  low- 
voltage  breakers  on  circuits  subject  to 
a  wide  range  of  potential  variation  and 
in  which  it  is  desirable  that  the  auto- 
matic trip  be  arranged  so  tha*  it  will 
not  operate  except  upon  predetermined 
low-voltage  conditions. 


Automatic  Control  for  Industrial 
Heating  Service 

An  electric  control  capable  of  hold- 
ing temperatures  within  1  deg.  and 
pressures  within  0.5  lb.  from  any  set 
point,  says  the  manufactui'er,  has  re- 
cently been  placed  on  the  market  by 
the  Cobb  Electric  Appliance  Company, 
Forest  Hills,  Boston.  The  device, 
known  as  the  "Ceaco"  control,  does 
away  with  thermostatic  or  rheostatic 
regulations  and  is  designed  to  control 


Electric  Fountain 

An  electrically  'riven  fountain  has 
been  placed  on  the  market  by  the  Jewel 
Electric  &  Manufacturing  Company, 
Ravenswood,  Chicago.  No  water  con- 
nection is  needed  as  the  same  water 
is  used  over  and  over.  A  small  uni- 
versal motor,  connected  to  a  small 
centrifugal  pump,  circulates  the  water, 
drawing  it  from  the  basin  and  pi'oject- 
ing  it  upward  through  small  nozzles 
to  a  height  of  about  14  in.,  whence  it 
falls  over  a  luminous  globe  back  into 
the  bas'n.  The  fountain  holds  three 
quarts  of  water,  about  one  quart  a  day 
evaporating  into  the   air. 


Lamp-Cord  Adjuster 

The  "Gem"  lamp-cord  adjuster  for 
ceiling  attachment  is  being  marketed 
by  the  M.  B.  Austin  Company,  700 
Jackson  Boulevard,  Chicago.  An  in- 
sulator, which  carries  the  lamp  cord, 
is  attached  to  a  sheet-metal  drum  by 
a  heavy  cord  which  is  wound  up  by  a 
spring.  Three  brass  dogs  on  the  drum 
"atch  on  a  shoulder  in  the  steel  hanger. 


Notes  on  Recent  Appliances 

Automatic  Arc  Welder 

The    General    Electric     Company    is 
marketing  an  automatic  arc  welder. 


FOR  I  SE   WITH   I'KKKKTKRMlNKli 
LOW-VOLTAGE  CONDITIONS 

characteristic  of  the  solenoid,  with  a 
drop-out  feature  adjustable  through 
9C  per  cent  of  the  voltage  range,  ac- 
cording to  the  manufacturer,  and  chat- 
tering is  eliminated.  In  usual  con- 
struction   this    magnet    operates    as    a 


KEEPS  CLOSE  REGULATION  OF  TEMPERA- 
TURE AND  PRESSURE 

temperature  from  3  deg.  Fahr.  above 
zero  to  any  desii-ed  degree  and  any 
steam  or  air  pressure.  For  heavy  cur- 
rent work  a  relay  contact  is  used.  The 
control  is  being  used  on  celluloid 
tables,  dipping  tanks,  vulcanizers,  etc., 
and  is  designed  to  maintain  its  sensi- 
tiveness without  adjustment  during 
long  periods  of  continuous  use. 


Amplifying  Radio  Transformer 

In  the  amplifying  radio  transformer, 
"  A.rco,"  developed  by  A.  H.  Corwin  & 
Company,  4  West  Park  Street,  Newark, 
N.  J.,  the  coils  are  wound  on  a  lami- 
nated core  with  a  ratio  of  four  to 
fifteen.  The  dii'ect-current  resistances 
of  the  primary  and  secondary  are  1,000 
ohms  and  5,000  ohms  respectively.      .\ 


Flexible  Woven  Cable 

The  Flexible  Woven  Cable  Company, 
Boston,  Mass.,  is  marketing  its  "Hard- 
service"  flexible  woven  cable  for  port- 
able work. 

Appliance  Connector  Plug 

The  Gray-Heath  Company,  1440 
Michigan  Avenue,  Chicago,  has  brought 
out  a  connector  plug  for  Ju)usehold 
appliances. 

Induction-Motor  Starting  Switch 

A  star-delta  starting  switch  for  in- 
duction motors  is  being  made  by  the 
Union  Electric  Manufacturing  Com- 
pany, Milwaukee,  Wis. 

Wireless  Regenerative  Tuner 

The  Precision  E(iuipment  Company, 
Cincinnati,  Ohio,  is  marketing  a  new 
type  of  regenerative  tuning  instrument 
for  wireless  receiving  circuits. 


CAN  BE   MOUNTED   IN   ANY   POSITION 

simple  mounting  is  provided,  consisting 
of  four  binding  posts  mounted  on  strips 
of  black  bakelite,  permitting  the  in- 
strument to  be  mounted  in  horizontal 
or  vertical  positions.  The  weight  of 
the  instrument  is  2  lb 
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Manufacturers'  Activities 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


SAMUKL  II  TAYLOH.  KiiniJil  maniiKir 
111  Ihi-  Klic(rii;il  KMilway  &  .M:iinif;tollinTS' 
Supply  Comiiiiny.  San  Kranclsiii.  I'al..  was 
(■liairiiian  (if  the  busiin'ss  pro>;rani  conimit- 
t,i'  at  tlif  i-i)iiv.>liti(.a  .if  thi-  lOI.-i-tric  Sup- 
ply Jolilirr.s'  Assoc iat ion  helil  ipcrntly  at 
Del  Moiite  Mr  Taylor  has  thf  ilistinction 
of  lu-inp  tht'  oldest  jobber,  in  yi-ars  of  ser- 
yii-c.  on  the  Pai'ifie  <'oast.  as  he  lias  directed 
till-  il.simies  of  III.-  IClectric  Hallway  & 
M:iniifaoturers'  Supply  Company  since  its 
organization   in    IXflS. 

\V.  M.  lloKlNSTHV  Is  in  charge  of  the 
Chicaiio  district  sales  oltice.  McOormack 
I'.iiilclinK.  of  the  GeorRc  T.  l^add  Coin|.-nny, 
I'itisburKh.    Pa. 

THIO  FAFXIU  BIOARINT.  rOMPANY. 
New  Britain.  Conn  .  has  recently  appointed 
Itnfiis  N.  Henienwa,\'  tnanaKer  of  'he  Indus- 
trial liearinj;s  diyision.  which  Includes  the 
sale  of  dovihic  henritiK;  transtnission  boxes. 

Tiiio     in.ioc'ruic    sri:i'iAi.TY    com- 

P.ANY.  Stamford.  Conn.,  manufacturer  of 
fractional-horsepower  motors  for  special 
recpiiremeiits.  during  the  iiast  .year  lias 
made  extensions  to  its  plant,  more  than 
doublitiK  the  former  capacity.  It  has  a 
lai'Ke  yolume  of  tinfilled  rirders  and  finds 
it  nt'cessary  to  decline  a  lar^re  percentage  of 
the  business  now  l>einE  offeivd. 

CHARI-KS  K.  KKTTIOKI.VC.  president  of 
the  Delc"  l.,iKht  Company,  was  recently 
elected  president  of  the  lOuKineerinK  Club 
of  Dayton.  Ohio. 

TllfO  H(>r,T-KR-S.Ml'ril  C(i.MI-A.\'Y.  233 
Broadwa.y.  New  York  City,  held  a  sales  con- 
ference at  its  works  at  llet Iiletietii.  Pa.,  on 
June  14  IS  and  IK.  In  addition  to  reRular 
business  conferences  and  inspection  trips 
tbroUKh  the  works,  there  were  seyeral  social 
functions. 

Tiri';  FKANK  APAM  I'^l.  i:cTi:lC  COM- 
PANY. St  T-ouis,  has  recently  opened  ware- 
hoiis.s  in  Detroit.  I'iltslnirgh.  New  Orleans 
and  Minneajiolis,  where  stocks  will  be  car- 
ried  for  local   distribution. 

Till':  AL1,.\.\  M.V.XIFACTI'KING  & 
\Vl':iyDlN<;  ciiRPOU.VTlt  >X  announces  the 
remoyal  of  its  plant  from  fiLMi  ICIIicott  Street 
to  lt)3  Adams  Street.  Buffalo.  X.  Y..  effec- 
tive July   1. 

TIIIO  Y.\hv:  a  TOWNK  MANUFACTUR. 
INC,  COMT'ANV.  New  York  City,  has 
elected  Willard  U  Case  as  secretary,  effec- 
tive July  1.  thoUKh  he  will  not  take  of- 
fiC4>  till  Sept.  1.  Mr  Case  sui'ceds  John 
B.    Milliken.    who    recently    resigned. 

THR  SFNLICHT  KLIOCTRIC  COM- 
P.\NY  is  now  located  in  the  Insurance  Ex- 
change Building,  175  West  .lackson  Boule- 
vard and  Wells  Street.  Chicago. 

Till':     lOLlOCTKIC     SUPPLY  J<:     KQLUP- 

MF.NT    CDMPA.VY.     Hartford.  Conn.,    has 

filed  a  notice  of  an  increase  of  $184. 9S0  in 
capital  stock. 

THK  PKTTI.VGlCM.-AXDKinVS  COM- 
P.\NY.  Boston,  ilass..  lield  its  employees' 
outing  at  Nantasket  Beach  last  month,  at 
which  about   'J.Mi   persons  were  present. 


■rill':     III  >im:\\i:i,i,     i.vsci.ation     ^c 

.M.V.VI'F.XCTI  ■  l:  I.N"  )  I  •(  >.M  PA.\  Y.  Ho|ieW.ll. 
Va..  will  soon  place  In  operation  a  plant 
for  the  manufacture  of  bard-rubber,  com- 
positiiin  anil  niolili-il  insulation  parts  and 
itigh-tension  insulators  for  wireless  and 
transmissior.  puri)oses. 

'I'HK  FKDKUAL  HATTlOltY  Si;UVlCK. 
IXC..  ISl!.";  Seventh  Street.  .\.  W..  Washing- 
ton. D.  C..  manufacturer  of  batteries,  etc.  is 
planning  extensions  to  its  .service,  incluil- 
ing  the  establishment  of  stations  in  other 
large  cities. 

Tiiic   H    s.   B.    w.— c(ic.iii:.\.\i-;   ciiii- 

l'()l!.\'ri<  ).\.  Philadelphia,  sticcessor  to  thi- 
Harrison  .Safety  Boiler  Works,  has  aciiuired 
a  group  of  factory  buildings,  including  ma- 
chine shops,  fouiuiry  and  otiices.  at  :irjU 
.N'orth  Seventeenth  Street  The  new  plant 
will  be  utilized  b.\-  the  coitipany  in  connec- 
tion with  its  standard  power-])lant  einiiii- 
meiit   ami  specialties. 

TIIF  ST.  I^OriS  ICI.KCTHICAL  WOllKS 
announce  the  appointment  of  J.  P.  .Tones 
as  sales  matiager.  Mr.  .lones  was  connected 
with  the  sales  depart  meut  of  the  Wagner 
Klectric  Manufacturing  t'ompany  for  eb-ven 
.vetirs.  Previous  to  th»t  he  was  with  the 
General  IClectric  t\>mpan.v  for  eight  years 
in   the  sales   department. 

E.  T.  rSTlCK.  JR..  formerly  with  the 
Blue  Bird  Washing  Machine  Company. 
St.  T./)uis,  'las  taken  over  the  distribution 
of  tile  lighting  plants  manufactured  b.\'  lite 
l^niversal  Prfiducts  Comi)an>',  Sandusk.v. 
Ohio,  and  Oshkosh.  Wis.  in  Missouri  ter- 
ritory tributar.v  to  St.  I.ouis  and  the  south- 
ern portion  of  Illinois.  Mr.  I'stick  has  es- 
tablislied  an  otlice  at  4 1  fi  Title  Guaranty 
Building.  St.  Ixniis.  and  has  associated  witji 
him  William  .\ttebur.\'.  fornierl>'  of  the 
Mississippi   \'alley  Trust   Company. 

THF  ANDI:RS0N  KMCCTRIC  &  KQUIP- 
MKXT  COMP.XNY  has  removed  its  works 
to  a  factory  building  .it  I.'i4-lfi0  Whiting 
Street.  Chicago,  where  it  has  mucli  larger 
quarters. 

TiiF     nkbr.\sk.\     motor     POWIOR 

(X1MP.\.VY.  Grand  Island.  Xeb..  has  estab- 
lished a  main  otlice  at  202  .South  Twenty- 
fourth  Street.  Omaha.  The  company  acts 
as  distributer  for  the  Matthews  electric 
light  and  iKiwer  plants.  "Motor  Mar>*el" 
electric  w.ashing  machines.  ".Vmerica" 
vacuum  cleaners  and  McClelland  ice  refrig- 
erating plants  for  western  Iowa.  Nebraska 
and  iiart  of  South  Dakota.  It  also  contem- 
plates handling  a  targe  number  of  other 
electric  household   specialties. 

THE  CARBORU.NDCM  COMP.W'Y.  Buf- 
falo .Vvenue  and  Kighteenth  Street.  Niagara 
Falls.  N  Y..  lias  made  arrangements  for 
rebuilding  the  portion  of  its  works  recently 
destroyed  bv  fire.  The  cost  is  estimated  at 
about   $.10.(100. 

THH  niCRTNi:R  F.LKCTRIC  CoM- 
I'A.VY.  Cleveland.  Ohio,  contemplates  the 
construction  of  a  factor.v  for  the  manufac- 
ture of  electrical  supplies  on  KImwood  .\ve- 
nue.  near  Beiea   Road. 


THR  KUHLMAN  KLRCTRIC  COM- 
P.\NY.  Bay  City,  Mich.,  has  filed  notice  of 
an  increase  In  ca|>ltal  stock  from  J7&.0UI)  to 
Sl.'iO.OOO  to  provide  for  extetTBions  and  its 
increasing  business. 

THW  AJA.X  i:i>:CTRIC  SPRCIALTY 
CfjMP.V.NY.  .St  l^ouis.  Mo.  is  issuing  $loii.- 
tioo  in  K  per  cent  cumulative  preferred  stock 
and  $5, OIK'  in  common  stock  in  order  to  per- 
ndt  the  comiiany  to  inoreaw  its  faclHiies  to 
handle  the  business   in  view. 

FRICDIORIC  W.  RRICKSOX  and  lli:.\l!Y 
.M.  T.\Yl.iiR.  consulting  ermineers.  aM 
iiounce  the  openine*  of  otf1uAis-.4l  '■i^''i  Madi- 
son .\ venue.  .N'ew  York  CTT3t  for  the  prac- 
tice of  eiectriciil.  civil  anil  mechanical  engi- 
neering. 

J.  R.  JRN.XI.XGS.  vice-president  and  see- 
retar.v  of  Milliken  Brothers  Manufacturing 
Company.  .New  York  *^it.%'.  has  recentl.v 
sailed  for  Kurope  for  an  extended  tour.  The 
compan.y  has  recently  secured  a  large  Ruro- 
l»ean  contrai-t  for  galvanlzed-sleel  trans- 
mission lowers. 

R.  S.  M.VCol.N.  INC..  !)31  Congress 
Street.  Portland.  Me.,  consulting  electrical 
engineer,  is  successor  to  Lincoln.  Hanson  ^ 
.\bl)ott.  Inc.  .Mr  Hanson  and  Mr.  .Vbbotl 
are  no   longer  connected   with   the  firm. 

PARSo.NS.  Kl.APP.  BRI.NCKRRHOFF 
\-  Dol'GL.VS.  formerly  Barclay.  Parsons  * 
Klapp.  announce  the  removal  of  their  gen- 
eral .and  engineering  otilees  from  (JO  Wall 
Street  to  their  own  building  at  84  Pine 
Street.  New  York  City:  also  the  executive 
offices  of  their  suIisidiar.N'  and  operated  cor- 
(Hiratioiis  and  jiroperties  and  the  Parklaji 
( 'oust ruct ion  * 'oritorat ion. 

THIO  .lACKSo.V  RLRCTRIC  MOTOR 
III:P.\II;1NG  co.MPA.NY,  Bellevue  .\venue. 
Trenton.  .\,  .1.  is  planning  to  erect  a  one- 
storv  building.  42  ft.  x  100  ft.,  to  cost  about 
$10.0(10.  on  jiropertv  recently  acquired  on 
Helvidere    Street. 

THR  DOMIOSTIC  VACITM  CLRANRI! 
COMP.VNY.  II  .l.ackson  Street.  Worcester. 
.Mass..  has  recently  acfiuired  the  plant  of 
the  Won-ester  Machine  .Screw  Company, 
which  it  will  remodel  atid  ]»ut  into  opera- 
tion before  the  end  of  the  year. 

nWIGlIT  P.  ROIVI.XSO.V  &  COMPANY. 
I.NC..  r.'.'i  Rast  IKIh  Street.  New  York  City, 
is  tile  n.ame  of  the  organization  resulting 
from  the  consolidation  of  Dwight  P.  Robin- 
son ^:  Company  with  Westingliouse.  Church. 
Kerr  &  ('ompany.  Inc.  The  name  of  West- 
ingliouse. Church.  Kerr  *;  Company.  Inc. 
as  used  in  tin-se  columns  bast  week,  was 
used  in  error,  attributable  to  an  absence 
from  the  city. 


THI-:    i;r.ni;r    icLRCTitic    co.miwxy. 

l.'.o"  Ruclid  .\vi  niie.  Cleveland.  Ohio,  has 
apiiointed  \\'arner  Jones  manager  of  sales. 
Air.  Jones  has  been  connected  with  sales 
work  in  tlie  electrical  field  for  nearl.v 
twenty-two  years,  having  been  with  the 
-Vung.asser  Carbon  &  Batter.v  Comiiany  un- 
til that  company  was  consolidated  with  the 
.N'ational  C.arbon  Company:  since  then  he 
has  been  sales  manager  of  the  Dayton  Fan 
&  Motor  Company. 

THV,  WRSCO  SUPPLY  COMP.XXY. 
.Seventh  to  Righth  Street  and  Clark  Avenue. 
St.  Louis.  Mo.,  distributer  of  elei-trical  sup- 
plies. announci'S  that  it  has  taken  on  sev- 
eral new  lines  this  year  and  has  abandoned 
lines.  Under  a  reorganized  operating  per- 
sonnel. John  L.  Buchanan  is  president. 
George  M.  billis  vice-president  and  general 
manager,  and  L.  R.  Link  secretary  and 
treasurer. 
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THE  WESTERN  ELECTRIC  COMPANY. 
195  Broadway,  New  York  City,  has  opened 
a  new  supply  sub-warehouse  at  930  West 
Ryan  Avenue,  Youngstown,  Ohio.  C.  A. 
Strouss  is  in  charge  of  sales. 


Foreign  Trade  Notes 


S.  PUKUNAKA.  chief  engineer  of  the 
Xippon  Electric  Power  Company,  O.'^aka. 
Japan,  is  in  America  to  buy  equipment  for 
a  new  hydro-electric  developnient  which 
will  transmit  power  about  200  miles  into 
Osaka.  Headquarters  are  established  at 
the  Japanese-American  Trade  Bureau. 
Longacre  Building.  Broadway  and  Forty- 
second   Street,   New   York  City. 

OLA.SS  INDUSTRY  IN  CZECHOSLO- 
VAKIA.— The  production  of  the  glass  fac- 
tories in  Czechoslovakia  is  constantly  in- 
creasing. Twenty-four  factories  manu- 
facturing lighting  fixtures,  globes,  shades, 
etc..  are  operating  at  60  iier  cent  capacity. 
Before  the  war  80  per  cent  of  these  products 
manufactured  in  the  former  Austro-Hun- 
■garian   Empire  were  exported. 

THE  WESTINGHOUSE  ELECTRIC  IN- 
TERNATIONAL COMPANY.  East  Pitts- 
burgh. Pa.,  has  appointed  the  following  as 
foreign  managers :  F.  M,  Rodgers,  London, 
England.  European  manager  ;  J.  W.  White. 
Royal  Bank  of  Canada  Building,  Havana, 
I'ulia,  manager  for  Cuba,  and  L.  T.  Peck, 
Bartolome  Mitre,  754.  Buenos  Aires,  man- 
ager for  Argentina. 

SMALL  ELECTRIC  LIGHT  PLANTS  IN 
CHINA. — With  the  return  from  abroad  of 
numerous  wealthy  Chinese  who  are  estab- 
lishing themselves  in  the  Amoy  district,  at 
a  diTftance  from  the  regular  electric  service 
stations,  it  i.-s  thought  in  that  country  that 
a  market  will  develop  for  small  electric  gen- 
erating plants.  A  branch  of  a  Shanghai 
agency  for  such  plants  has  already  been 
opened  there,  in  charge  of  an  American- 
trained   Chinese   electrical   engineer. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to 
enter  foreign  markets.  Where  the  item  is 
numbered,  further  information  can  be  ob- 
tained from  the  Bureau  of  Foreign  and 
Domestic  Commerce,  Washington,  by  men- 
tioning this  number. 

A  man  in  Costa  Rica  (No.  33.155)  desires 
to  purchase  electrically  driven  emery  wheel 
grinders. 

A  manufacturing  company  in  -Austria 
(No.  33,170)  desires  to  purchase  for  imme- 
diate shipment  about  300  metric  tons  of 
sheet  iron  for  generators  and  about  100  tons 
of   high-alloy   sheet   iron    for   transformers. 

An  electrical  engineer  in  Scotland  (No. 
33,175)  desires  to  purchase  open-air 
switches  and  fuses  for  transmission  lines 
of  22.000  volts. 


Trade  Publications 


INSULATION. — The  Westinghouse-  Elec- 
tric &  Manufacturing  Company,  East  Pitts- 
burgh, Pa.,  has  issued  miniature  catalog 
5-A-l.  in  which  it  describes  its  insulating 
materials  and  supplies. 

SUPERHEATERS. — The  Locomotive  Su- 
perheated Company.  New  York  City,  has 
issued  bulletin  No.  T-6,  on  superheaters 
for  stationary  power  plants. 

TRANSMISSION  LINES. — The  British 
Aluminum  Company.  Ltd..  109  Queen  Vic- 
toria Street,  London,  England,  is  circulat- 
ing a  booklet  entitled  "From  the  Falls  to 
the   Factory"  Jn  which   it  gives  special  at- 


tention   to    American    practice    in    transmis- 
sion-line  engineering. 

ELECTRIC  SUPPLIES. — The  Electric 
Service  Supplies  Company,  Philadelphia. 
New  York  and  Chicago,  has  issued  catalog 
No.  6,  covering  all  its  products.  The  book 
contains  608  pages  giving  price  lists  and 
otheT-  data  on  its  apparatus,  including  ma- 
rine searchlights,  turbo-generators,  head- 
light switehejs,  armature  repair  machinery, 
coil-winding    machinery,    etc. 

OIL  CIRCUIT  BREAKERS. — The  West- 
inghouse Electric  <.t  Manufacturing  Com- 
pany has  issued  six  bulletins,  Nos.  L-3965- 
70.    on    oil    circuit    iireakers. 


New  Incorporations 


THE  COURTLAND  (MIiVN.)  ELEC- 
TRIC COMPANY  has  lieen  incorporate*! 
with  a  capital  stock  of  $25,000  by  Max 
Friederich   and   others. 

THE  ROLETTE  ( N.  D. )  MILL  &  LIGHT 
COMPANY  has  been  incorporated  by 
George  Mongeon  and  other.s.  The  company- 
is  capitalized  at  $15,000  and  proposes  to 
operate  a  flour  mill  and   light   plant. 

THF;  HOUSTON  POWER  COMP.VNY, 
Dothan.  Ala.,  has  been  incorporated  with  a 
capital  stock  of  $100,000  by  J.  L.  Crawford 
and  others,  to  construct  and  oi>erate  an 
electric  light  and  power  ]>lant. 

THE  EMPIRE  POWER  COMPANY, 
Anacortes,  Wash.,  has  been  incorporatetl  to 
develop  water  i>ower  on  the  Skagit  and 
C?asca(le  Rivers.  The  officers  are :  H.  A. 
Hull,  president ;  Charles  Freeman,  vice- 
president,   and   Fred   Lyons,   secretary. 

THE  MADAWASKA  LIGHT  &  POWER 
COMPANY,  Edmundston,  N.  B.,  has  been 
incoriiorated  with  a  capital  stock  of  $300,- 
000  by  John  M.  Stevens.  Aaron  Lawson 
and   J    Frank    Rice,    all   of  Edmundston. 


New  England  States 

LEBANON.  N.  H. — The  (Jrafton  County 
Electric  Light  &  Power  Company  of  Leb- 
anon contemplates  increasing  its  develop- 
ments on  the  Mascoma  River.  A  new  plant 
will  be  erected  and  equipment  ratid  at  800 
kw.  will  be  installed,  with  the  possiblity 
of  400  kw.  more.  The  cost  of  the  project 
is   estimated   at  about    $800,000. 

BAKRE,  VT. — Work  will  soon  be  started 
on  construction  of  a  fcmndation  foi-  a  new 
generating  unit  to  be  installed  in  the  Pio- 
neer station,  of  the  M()nt|>elier  &  Barre 
lighting  &  I'ower  Company  affording  an 
additional  capacity   of  S,500  hp. 

ST.  ALBANS.  VT. — The  Hemlock  and 
Green  Mountain  water  powers  have  been 
solil  to  the  Public  Electric  Lighting  Com- 
pan.c  of  .St.  Albans,  and  improvements,  in- 
cluding the  ere<;tion  of  <lams,  are  c()ntem- 
plated.  It  is  estimated  that  the  pl.ints  will 
generate  about   5.000   hp. 

LOWELL.  MASS. — Clonimis.siom  i  s  .Mur- 
phy and  Marcliand  have  ii-porled  favnrabl.v 
on  the  petition  of  the  Lowell  hlh-ctrir  Light 
Coiporation  to  lay  and  maintain  undei- 
;;roimd  londuits  in  West  Ad;ims,  Wilder 
and  Marginal  Streets. 

WORCESTER.  MASS.  —  The  committee 
on  strei-t  lamps  is  considering  the  exten- 
sion of  ornamental  stT-e<.t  lamps  fi-om 
Venice  Sfpiar*-  to  the  L:ik<-  Itridgi'  and  on 
.Main   Street   f?-om    C'astle   to    .Ma.v   Sti-e-ets. 

WORCKSTEK,  .MASS.  —  .\n  Mppiopriation 
of  $31,000  has  bi-cji  made  for  the  puichasc 
of  nt'W  e(|uipMien(  for  the  mimicip:il  elec- 
tric light  plant,  to  take  <-;ire  of  increased 
.lervlce. 

HEKLI.V.  <'ONN'. — The  installation  of  a 
slreet-ligliting  .system  cm  Worlhington 
Kidge   is  conteni[ilateil.  ' 

NEW  HAVEN.  CONN. — The  Board  of 
Directors  of  the  i^jiringside  l''arm  contem- 
plal*'  the  installation  of  n«!W  electrical 
'■flllipment    at    the    institution. 

SOUTH  NORWAI-K,  CONN.— The  ques- 
tirm  of  increasing  tin-  cai)acity  and  improv- 
ing the  facilities  of  the  .South  Norwalk 
Electric    Works    is    under    consideration. 


Construction 

News 


Projects,  Plans,  Bids  and  Contracts. 
Contemplated  or  Under  Way 


Middle  Atlantic  States 

UKOOKl.YN.    N.    Y. — The    C.ener.il    Laun- 
dries, Inc.,  Myrtle  Avenue,  contcmpl.'itcs  the 


construction    of   a    power    plant    to    be    used 
in  connection  with  its  factory  service. 

MARCy.  N.  Y. — The  Utica  State  Hos- 
pital (Marcy  Division)  contemplates  un- 
<leiground  electric  service  connections, 
i'lans  call  for  twelve  transfoiniers  of  va- 
i-ious  sizes  anil  running  electric  three-wire 
fi  idci-  In  present  ducts.  The  estimated  cost 
is   about    $18,000. 

MORKISTOWN.  N.  Y. — The  Bri.r  Hill 
Elect!  ic  Light  Company  has  niadi-  appli- 
cation for  piMiiiission  to  construct  a  local 
electric    light    plant. 

NEW  YORK.  N.  Y. — Contract  has  been 
awanled  to  the  Kenn-Well  Contracting 
Company.  841  Broadway,  by  the  New  York 
Edison  Company,  for  tln'  erection  of  .a 
transformer  station  on  Sevcnty-thir<l  Street, 
to   cost   .about   $1.-.0,000. 

NEW  VOKK,  N.  Y. — Contract  has  been 
.awarded  to  John  C.  Williams.  Inc.,  233 
Broadway,  by  the  Fletcher  (^ompany  for 
the  erection  of  a  power  plant  at  its  t.-utnry 
on   Vaiick  Street. 

ItUSSHLI-,.  N.  Y. — ^Application  h.is  be.n 
math*  to  the  Public  Service  <*ommission  by 
tin'  St.  Lawi-ence  Ti'ansmission  Co?npany 
of  i'otsdam  for  pi'rmission  to  constriict  a 
IMiwer   plant   at    Russell. 

WATIIUTOWN,  N.  Y. — F.  W.  Woolworth. 
23.1  Broailwav.  New  York,  has  awarded 
contract  to  C.  T.  Wills.  286  I.'ifth  Avenue 
for  the  enitirm  of  a  store  and  ollice  l)uild- 
ing  to  <(>st  about  $800,000.  Jurdine.  Hill  & 
Murdock,  50  East  Forty-second  Street,  are 
<!rigineers. 

UAYONNE,  N.  .1. — The  City  Conimission 
has  voted  to  install  ;i  "white  way"  str«'et- 
lighttng  system  on   Broadway  from   I'Mfth  to 


Eighteenth   Street   and   from   Twenty-fourth 
to    Forty-second    Street. 

CAMDEN.  N.  J. — Contract  has  been 
awarded  to  the  Raymond  Concrete  Pile 
t^ompany.  Thirtieth  and  Schuylkill  Streets, 
Philadelphia,  Pa.,  by  the  Victor  Talking 
Machine  Company  for  the  erection  of  an 
addition  to  the  power  house  at  its  local 
plant. 

CLAYTON,  N".  J.  —  The  local  lighting 
company  has  been  oi'dered  b.v  the  Borough 
Council'to  replace  all  parts  of  the  distribu- 
tion system   operating  with   defective  wires. 

NEW-\RK,  N.  J. — .\pplication  has  been 
made  to  the  State  Board  of  Public  Utility 
Commissioners  b.v  thf  Public  .Service  Com- 
pany for  pei-mission  to  issue  additional 
capital  stock  of  $3,000,000,  part  of  the 
proceeds  to  be  used  for  additions  to  equip- 
ment and  for  distribution  and  transmission 
lines. 

l^-\TERSOX.  N.  .1. — Uoyal  Hasco.  Inc., 
Peel  Street,  will  erect  a  power  house  at  its 
local    textile   mill,    to   cost    about    $25,000. 

PEtJUANNOCK.  N.  J.— The  TrI-County 
Electric  t^ompan\'  has  l>een  granted  per- 
mission hy  the  Hoard  of  Public  Utility 
Conimissioneis  to  i.ssui'  $17,800  in  securities 
foi  .xtensions  to  its  distribution  system  in 
I'liiu.innoik  Township.  Emrgy  will  be  fur- 
nish.-li  bv  tlie  municip.il  pl.int  at  Pompton 
Lakes. 

ALl.ENTOWN,  PA. — The  AUentown 
Rapid  Servicf  C<?nipany  will  erect  an  en- 
gini'.  boiler  .-ind  powir-  liiiusi'  in  connection 
with  its  ni'W  ie«.-tn.'inuf;irturing  plant  now 
uniler  const  luction  at  Seventeentli  Street 
and  .SummiT  .\veiuii-.  The  cost,  including 
mtuhinerv,   will   hi>   Ml)out    $130,000. 

AI,T()()i\.\.  l'.\.  -Tlie  er<>ction  of  a  trans- 
mission line  in  the  vicinity  of  Twin  Rocks 
is  being  planned  for  by  the  i'enn  Central 
I'ower  Company.  Day  &  Zimmerman,  611 
Chestnut     Street.     Philarhlpliia,     are     engi- 

neiM's, 

F.M.LS.  l'.\. — Tlie  lloy..^'  Iiuliistrial  Home 
contemt>lati's  tlu-  constriirtinn  of  a  dairy  at 
White's  Kerrv.  to  cost  .ihout  $100,000.  in- 
iludlng  the  installation  of  electric  light 
and   power  equipment. 

llAltKlSBURG.  l'.\. — Applications  have 
been  ii'ceived  by  the  Public  Service  Com- 
mission from  tile  following  companies  for 
P"rniissi<in  to  issue  stock  fc^r  proposed  ex- 
tensions .111(1  improvements  to  electrii^  power 
plnnts     and     systems:      Conemaugh     Power 
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Comiiiuy,  •loliiiBtowii,  $500.00(1;  Palmorton 
Li^iilin^  I'ornpjiny.  I'alnicctQn,.  $17,000  ; 
\Vcst  TN'Tin  J'ow*M-  <'<imp:!n\,  FittsburKli, 
«7S  nOO  :     H.  liver    rount.v     l.iKht    Company, 

.  rit('si)iiiK'H.   $:t:!,r,()n,  .   -   - 

I'liri.ADKLl'HrA,     l'A.~-.lolin     l-'iiiMlricli 

i-cintciiiplMti-s   the   i-i linn   iif  :i    power  lioil.se 

il    his    fiietory    on    Nortli    IjaHrenec   Street. 

l'Hri.Al)KI..rHIA,  r.V.  —  The  Uobinson 
Diiiries  <()ntempl.'ite  the  erection  of  ;i  power 
hou.He.  nr.  ft.  X  IS  ft..  ;mil  !in  offlee  hililditlK. 
on   Ken.sin^ton   nnil    lliintlnB-  I':irk  Avenues. 

I'lT'l'SHnumr.  i'.\  — ^  l-.  itni.-i.iion  hii.« 
been  reeeiveil  by  the  I  )vi<ili.  sre-  Ij^ht  Com- 
pany to  ereet  two  liiKii-l'-n.-iir.n  eleetrlo 
trarisniis.sion  line.-j  over-  llie  .\lht;lieny  River 
to  a  point  near  Colfax.  ext.ndinK  to  Plum 
Towii.sliip.  The  llne.-i  will  innneet  the  com- 
panv  s  plant  at  Colfax  with  the  sub.statlon 
at   WoodvlUe. 

.^T  MAKY'S.  I'A.  —  I'.iil.-;  will  be  neeivcil 
by  K.  Arthur  Rianharil.  .uchileet.  .Masonie 
TeniMlc.  William.si)orl.  until  .luly  26,  for  the 
r-efonsli'iiel  ion  of  a  inonastei-y  into  a  hoa- 
lilal  l.iiililint;  ami  tlie  erection  of  a  power 
liolt.sc.     to    coxl     about    $100.11011. 

.'^OI'Tlt    T'.KTHI.KHKM,    T'.\. — .\    propo.-ii 
tion     lia.-j     been     made    to     reeon.struet    and 
.■xtettd     the     fire     alarm     ami     police    alKnal 
sv.stettis     in    the    city,    at    a     cost    of    about 
$'200.0011. 

rXMONToWN.  I'A. — Uid.s  have  been  re- 
,,i\.d  bv  tlie  Aaron  Furnitiii"  Company 
for  the  e'reetion  of  a  nino-.-ilorv  tmreantlle 
buililinp.  Kleetrie  lit'ht  etiulpment  and 
eleilrie  elev.ilots  will  be  in.-ftalled.  .Mbert 
Kahti.  Marquette  Hiiildinc.  Detroit.  .Mich.. 
i.H   arehiteet. 

T,R\VRS.  DKU — 'I'be  Niivy  IVpartment, 
WtislilnKton.  n.  C.  has  bad  plans  prepared 
for  the  etertion  of  a  new  tidin  compass 
station  on  the  old  artillery  ki  oiinds  !n  the 
vicinity   of   l.ewes   He.ich. 

HAT.,TIMOIlR.      MIX — The     Consolidated 

*  las,  Klcctric  laKht  iVc  I'owcr  ('onipany  will 
erect  a  sitbst.ition  on  fliibidclphia  Road, 
(o  co.st  about   $12,000. 

CtTMHRRI.AND.  MI). — 'I'hc  llii  Ititiiore  «■ 
Ohio  Kailtoa.l.  it  is  undeislood,  is  p!  iininp 
for  the  electtitUation  of  about  17  tiiles  of 
line  from  J'iedniont  to  All.imout  t.  Ciar- 
rett  County.  ,1.  H.  Davis  is  cbi' f  elec- 
trical   engineer. 

I.AURKI,.  Ml). — 1",  I,.  Kiodei.  cnBineer, 
Park  Avenui'  and  SaratoK.i  Street.  Balti- 
more, has  been  cotTittiissiruieil  to  prepare 
plans  and  specifications  for  the  erection 
of  a  iniHiicipal  electric-  distiibutinK  plant, 
to  cost  about   $25,000. 

OAKLANn.  MD. — Plans  ate  under  eon- 
•sldet-.-ition  b>  the  Roroush  Coum-il  for  the 
inst.-illatioti  of  a  n--w  eh-ctt-ic  lis;ht  and 
Itowet-   system,   to    cost   about    $50,000. 

PKTRRSIiritC.,  V.\. — Contt-act  has  been 
awa:d  -cl  to  the  .\tilbuisen  Coiisti  uction 
Companv,  ISfi  l-'ifth  Av.-niie,  New  Yoik. 
V.  Y..  by  the  Chesterlleld  .Manufacturing 
I'ompan.v  for  tin-  etection  of  :i  hydro-elee- 
tt-i<-  plant  on   Swift  Creek. 

r!RK.-\T  C.\C.\ rOK.  AV.  V.V. — The  Alor- 
K;in  I'owei-  Cotiip.-itn'  has  been  recently 
Im-orpor.-ili-d  and  .-i  cliat-ter  has  been  Bftinted 
for  tlie  development  of  watei-  powi-r  in 
.Morgan    and    Hampshire    Counties. 

RmnRl.RY.     Vr.     V\.—\     local     .-lectrie 

•  lisliiliution  system  will  he  itist.illeil  at  a 
cost  of  about  $12,000.  The  lOdison  l-;iectric 
lllununating  Comf.any  of  ( 'uinlierland  will 
t'tirnish  the  enerR.\'. 


North  Central  Stales 

liKTRl^IT,  MICH. — Rids  will  be  received 
by  the  Public  Uigbting  I'ommission,  56 
East  Atwater  Street,  until  .luly  20  for  elec- 
tric lighting  eiiiiipnietit  to  imludi-  condu'ts. 
iamp-post  foundations  for  \'arious  stt-eets. 
etc. 

nilRAND.  MICH. — Improvements  to  the 
iiMirvl(-ipal  elei-tri(-  light  ami  watet-  plant 
to   cost   about   $400,000   are  contemplated. 

.T.VCKSOX.  MICH — Xew  ccnslruction 
and  improvements  in\olvnig  an  -xtiendiiut-e 
of  $(i. 1100. 000  are  under  considei  at  ion  by  Ihi- 
Consumers'  Power  Cotupati.\".  I'lans  incluile 
Uie  installation  of  new  t-qutiuueiil  at  Rattle 
Creek  st;ition  incrt-:ising  tht-  cajiacity  bv 
25,000  kw..  and  the  lO.iHiii-xolt  transmission 
lines  from  dwosso  and  .\rgena  to  Rattle 
<'reek  and  from  Rattle  Creek  to  .Jackson 
will  he  raised  to  140.niiO  Aolts.  Also  a  ne-n- 
l>"pe  otitdrtor  substation  will  be  ei-eeted  at 
tjrand  Katiids  Monteith.  Argenta.  Kalama- 
zoo. Jackson.  IVTuskegon.  Flint,  Saginaw  and 
lunction    Dam 

AKROX.  OHIO. — The  proposal  to  issue 
$1. lion. Olio  in  bond."  for  the  erection  of  a 
new  municipal  electric  light  and  power 
pl.-int    w.is   rejected   by   the   City  Council. 


C1>KVKI,A.\1>,  OHIO.— A  i>roposition  to 
issue  bonds  will  be  submitted  to  the  voters 
on  .\UK.  Ill  foi  tin-  purpose  of  replacing 
all  stt-t-et  and  iiarl;  gas  lamps  with  electric 
lights. 

4,>I0I,A\\AHK,  OHIO.— A  committee  ap- 
polnteil  by  the  City  t'oundl  is  (-onsitierlng 
tht;  erection  of  an  elet-tt-ic  light  and  power 
plant. 

IJTCHKIKIJ),  II>U— The  install.-ition  of 
.-I  "white  way"  streHt-l'.gbting  s.\'stem  in  tbt- 
business  section   is  contemplatitd. 

XK\\"TOX.  11. L.-  .V  proposition  to  isaib- 
bonds  to  the  atiioitnt  of  $20,000  fm-  exten- 
sions .-md  itii|)fovetiu;nts  to  tin-  tminU-lpal 
eli-(-ti-i(-  light  .-inil  power  plant  will  soon  bt- 
submitted  to  tin-  vot.-is,  l-'uller  &  Heard, 
Cln-niie.-il  lUiilding.  .^t.  Koiiis.  ,Mo.,  ai-e  engi- 
neers. 

P.\l,.\l  Vlt.\.  11,1,. — Pi-tition  has  been  filed 
with  the  lllimtis  Tublic  I'tilities  iV>mmis- 
sion  b.\'  the  r.-ilniyta  I,ighl,  Heat  &  Power 
Compan>'  foi-  pet-mission  to  i-xti-nd  its  lines 
to  Rohrer  station  .-mil  fin-  authority  to  fur- 
nish powet-  to  t-i-sidetits  along  the  pt-opos*-tl 
l-oute. 

HI  HON.  AVIS. — A  company  i.s  being  or- 
ganized foi-  the  purpost-  of  ei-ci-tlng  an 
ele(-tri<-  tr.'insniission  lire-  ft-om  l!it-on  to 
Aubut-ijdah-.  .\  nuestion  is  utiilet-  i-onsitl- 
ertition  as  to  the  :idvis.-ibilit\-  ttf  extenillng 
a  line  to  Marshlleld. 

MH^WiVIIKEK.  AVIS.— Rids  will  soon  be 
received  by  the  .\met-i(-an  .M»-tal  Prtiducts 
Conipany,  C71  Kintiickinnic  ,\veniie.  for  the 
erection  of  a  machim-  shop  .-iinl  fouinlrv, 
SO  ft.  X  200  ft.  Klei-trii-  niotoi  s  will  be 
required. 

TWO  RIVKRS.  AVIS,- Plans  ati-  imdet- 
way  for  tlu-  constnn-tion  (tf  a  high  school 
to  cost  .-1110111  $1011.0011.  .icilui  I).  Chubb. 
Deai-born   .stu-i-t,   Chicago,    111.,    is   atchitecl 

MIXXEAPOI,I.=!,  MINX.— Rids  will  be 
receivt-d  h.v  tin-  I-'lour  Statt-  Raking  t^om- 
pany  imtil  .July  15  for  elet  trit-  light  and 
power  eriui(>ment.  freight  (-h-vattirs.  eti-..  to 
be  inst.-illed.  ;it  a  cost  of  about  $40,000. 
in  a  n<-w  b.-ikt-r.v  now  undt-r  t-tinslructittn- 
Tei-r.\'-.Scluilte  Mngitn-*-ring  Conipan.\  .  LJndi- 
eou    Puilding,   St.   Paul,   Minn.,   is   engineer. 

ST.  JOSEPH,  MO.— The  SI.  Jos.-ph  H.-at. 
I,ight  ^:  K.-iiIwa,%-  Comp.-inj-  iilans  tin-  en- 
la  i-genn-nt  tif  its  elet-trit-  pt>wet-  plant  anil 
the  installation  of  new   equipmenL 

ST.  T^OT'IR.  MO. — The  erection  of  a 
powt-r  house  and  moi-gue  building  at  the 
Robert  Kotli  Hospital,  to  cost  about  $23,000 
is    contemplatetl. 

CAMPnEI.r,.  XEP— At  an  idection  to  be 

held    soon     th.      pr sition    to    issui-    $10,000 

in  bontis  fot-  itiiprovement  to  the  electric 
lighting  systeni  will  be  submitted  to  the 
vot'-rs. 


Southern  States 

C.VMH..l^A,  GA.  —  Tlie  Baker  County 
Power  t'ompany,  lot-ated  at  Barnett  Shoals 
on  the  Xoti-htiw.-iy  River,  is  making  lu-og- 
ress  in  tin-  t-ret-tion  of  .-t  d:im  as  the  llt-st 
step  in  devt-loping  :t  powet-  plant  to  suppl.\' 
250.000  hp.  The  t-onipany  also  contemplati-s 
the  construction  of  a  plant  of  equal  t-apai- 
ity    at    l-.-uks    Shoals    near    Hoggards    Mills. 

ST.  PKTRRSPrRG.  FI^A.— Bonds  to  tln- 
a  mount  of  $2S.iHlll  have  been  voted  fot- 
extensions  to   the  stieet-lighting  system. 

RIRMIXCHAM,  ALA. — The  erection  of 
a  pow.-r  plant  to  cost  about  $2,500,000  is 
eontetiiiilateil  by  the  Tennessee  Coal,  Iron 
.t   Railroad   Company. 

FL.oIll-;xCK.  AT.,.A. — A  committee  has 
been  appointt-tl  by  the  Florenci-  chamber  of 
commerce  to  investigate  the  cost  of  th*-  in- 
stallation of  a  hyilro-electric  plant  on  Cy- 
press Creek  for  the  purpose  of  supjilying 
light   and   power   to   Florence, 

GAnSDEN.  .\I,A. — The  I„ehigh  Portland 
Cement  Company  plans  the  erection  of  an 
electt-itr  tt-.-insmission  line  from  the  plant 
of  the  .Alabama  Power  Conipany  to  the  Ce- 
ment Company's  quarries  in  eastern  Eto- 
wah   County. 

DUR.AXT.    MISS. — Bonds  to  the   amount 

of  JSl.lHill  have  been  voted  fot-  tin-  puf- 
eliase  of  a  rn-w  gein-t-jiting  unit  to  be  in- 
stalled at  the  muniiipal  ele<-tt-ic  light  plant. 

LITTLE  ROCK,  ARK. — .Application  ha.s 
been  made  by  the  Little  Rock  Railway  & 
Electric  (^omtianv  for  pet-mission  to  issue 
$31.'i.0O0  in  bonds,  of  which  $263,000  will 
be  used  foi-  improvements  to  the  water  plant 
and  $50,000  for  the  purchase  of  tr.-ins- 
fot-mers.  metei-s  and  other  electrical  etiulp- 
ment. 

TALLULAH,  LA. — Thi-  Tallulah  l,ight  & 
Power  Company  contemplat  -s  the  construc- 
tion of  additions  to  its  plant  to  cost  tibout 
$10,000, 


^VNSON,  TEX.  —  Thi-  .Vnson  Light  & 
Power  CompHii>-  <-(mtempl;rtes  rebuilding  Its 
plant  recentl.N-   tiesti-oyed   by   lir»-. 

FLORESAMLLE.  TEX.— The  plant  of  the 
l-'loresvilli-  Light  &  Powet-  Compan.\-  hiis 
been  iiilrchasi-d  by  J.  D.  Spruct-  &  Sons  of 
Waco,  who  plan  to  install  an  additional 
plant. 

FORT  AVORTH.  TEX.— The  Colton  licit 
Rallwa>  tVimpany  has  awarded  cotitract 
to  the'AV.  C.  Heilrick  Construction  Com- 
pany. South  Western  Life  Hullding,  Uall.-is, 
for  the  ereclioti  of  a  roundhouse  and  a 
iiumb--r  of  othet-  builtlings.  to  cost  about 
$185,000.  Elt-ctric  light  equipment  will  be 
required. 

HOrSTON'.  TEX. — Plans  are  under  con- 
sitit-ratiitn  b\-  tin-  <'it.\-  I'olllicil  for  the  »-|-cc- 
tion  of  a  power  plant  to  cost  about  $60,000. 

KILGORR.  TEX.— The  Installation  of  an 
tdet-trit-  light  plant  in  Kllgore  to  cost  about 
$8,000,  Is  under  consideration  by  the  city 
<-ommis»ionei-s. 

MERCEDES.  TEX.— Thi-  Llano  Giande 
Plantation  <\(mpany,  Scanlon  Bulliling, 
Housttin.  contemplates  the  construction  of 
a  local  powef  hinise  and  th»^  eret-tlon  of  a 
2,300-voll   tt-ansmission    line    in    Mei-cedes. 

PORT  .VRTHPR.  TEX  —  The  Eastern 
Texas  Kle(-tt-i«-  t'ompan;  plans  to  ei-et-l  an 
addition  to  its  gein-i-ating  st.-ition.  to  t-osl 
about  $600,000.  including  thi-  installation 
of  a  -l,O0tl-kw.  tui-bo-genet-ator,  two  665-hp. 
boilers  with  auxiliary  equipment  and  puini>s. 
Stone  &  AA'ebster.  Inc.,  147  Milk  Street. 
Roston,   Ma.ss.,   are  engine»M-s. 


Pacific  and  Mountain  States 

IlOLLVWOOli.  c.\l,. — .\  proposition  to 
issue  $311.111111  in  bttnils  will  soon  be  sub- 
mitted to  the  voteis  fot-  the  installation 
of  a  proposed  ornamental  stretd-lighting 
system. 

STOCKTON'.  CAI,. — The  National  Papet 
Produ(-ts  Company  t-ontemplates  the  in- 
stallation of  t-onsiili-t-abl<-  el»-ctrical  :ind 
mechanii-al  ma(-hin«-r.\-  in  an  addition  to  bi- 
et-i-<-ted  .-tt  its  plant  and  to  cost  about 
$1,0110,0110. 

P.RIGHAM  CITA',  UTAH. — The  city  offl- 
i-ials  liavt-  det-ided  to  i-t-pla<-e  the  pt-esenl 
muni(-ii>al  t-lectric  light  plant  with  a  new 
and  !Tiodei-n  getieratitig  plant  in  ordei-  to 
develop  tin-  maximum  i-lei-trical  energy  on 
Box  Elder   Creek. 

BOXXERS  FERRY'.  IDAHO.— The  in- 
stallation of  an  electric  light  plant  to  cost 
about  $50.0011  itf  uniler  t-onsith?ration  by 
the    City   Council. 


Canada 

C.ALO.VRY'.  AI,TA.— Rids  will  soon  be  re- 
cei\-ed  for  the  (-onstruclion  of  2,500  miles 
of  rural  and  toll  telephone  lines  in  Alberta. 

CAI,G.\RY.  ALT.A. — Plans  are  under  way 
for  the  i-.»nstt-itclit»n  of  a  service  building, 
nut-ses'  honn-  ami  a  power  house  fot-  the 
General  Hospital.  J.  R.  Richards  is  city 
a  t-chitect. 

FORT  SASK.VTCHEAVAN,  ALTA.— A  by- 
law has  been  pas.sed  authotizing  the  in- 
stallation of  an  i-li-ctt-ii-  lighting  .s.vstem. 
H.   F.    Gi-eenwood    is   town    clerk. 

A'.ANCOPA'ER.  P..  C. — The  Bridge  River 
Powet-  t^ompany  is  having  plans  prepai-eil 
by  AA'.  R.  HonnycastK-.  ai-chit<-<-t.  1950  Haro 
Strei-t.  for  tlnr  construt-tion  of  a  powei- 
housi-.  Plans  ini-luile  six  units  to  cost 
about  $5,000.1100  ea<-h  and  tin-  development 
of   400,000   hp. 

DESEROXTO.  OXT. — Bids  will  be  re- 
(-eived  t)\-  K.  C  1  >esro«-hers.  secretary  De- 
partment of  Public  Works.  Ottawa,  until 
July  13  for  the  constrin-tion  of  electrU- 
wii-ing  to  he  installed  in  the  Public  Build- 
ing at  Deset-onto.  Plans  anil  siieciflcations 
may  b>-  obtained  at  the  offlt-es  of  the  chief 
architect.  l),-pai-tment  of  I'ublic  AA'orks. 
Ottawa,  the  caretaker.  Publit-  Building. 
Deset-onto.  .-ind  tlu-  Supi-rinti-nth-nt  of  l>o- 
minion  Buildings.  Post.-il  Station  "F."  Tor- 
onto. 

XEAAWI.VRKET.  ONT.  —  The  municipal 
i-Iectt-ic  liglit  and  water  plant  was  recentl.v 
destro>-ed  by  Are,  causing  a  loss  of  about 
$10,000. 

TORONTO.  ONT.  —  The  Pnited  Hotels. 
King  Eilwatd  Hotel,  has  awarded  contract 
to  P.  H.  Secord  &  Sons.  133  Xelson  Sti-eet. 
for  the  construction  of  an  exlt-nsion  to  the 
King  Edward  Hotel  to  cost  about  $2,000.- 
OoO.  Electrit-  light  equipment  .-ind  ele«-tri(- 
elevators    will    bo    installed. 

MONTREAL.  QI'E.— Bids  have  been  re- 
ceived for  the  constru«-tion  of  a  powei- 
house  for  the  Berliner  Gram-o-phone  Com- 
pany,  St.    .-Vntoine    Street. 
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1.343.208.  Electric  Arc-Welding  System: 
Han.s  Fahnoe,  Pittsburgh.  Pa.  App.  filed 
Sept.  8.  1919.  Transformer  automatically 
regulatis  voltage. 

1343.211.  System  of  Control:  Rudolf  E. 
Hellmund.  Swissvale.  Pa.  -•Vpp.  filed  Oct. 
24.  1916.  Regenerative  conlrid  for  elec- 
tric railway. 

1  343  212.  Starting  Device  i-or  Electric 
Motors  :  George  W.  Huey.  Wilkinsburg. 
Pa.  App.  filed  March  8.  1917.  Fluid 
starter. 

1  343,221.  Dynamo  -  Electric  Machine  ; 
Chester  B.  Mills,  East  McKeesport.  Pa. 
App.  filed  Jan.  .'>.  191S.  Durable  field 
terminals. 
■  1  343  222.  Starting  System  for  .-Vutomo- 
BILES  :  Chester  B.  Mills,  East  McKeesport, 
Pa.  App.  filed  June  30.  1915.  Shifts 
motor   longitudinally. 

1343  242.  Welding  Tool:  Richard  E.  B. 
Wakefield.  Wilkin.sburg.  Pa.  .\pp.  filed 
Xov.    6,    1919.      For   holding   electrode. 

1,343. 2.il.  Cable  Splice:  James  F.  Dillon, 
Crown  Citv,  Ohio.  -Vpp.  filed  ,\pril  20, 
1918.      Sleeve    with    diagonal    ends. 

1.343.2.56.  Selectively  Operated  Circuit- 
Controlling  Device  :  Joseph  c.  Field, 
Orange.  N.  J.  .\pp.  filed  May  18.  1916. 
Step-by-'step  teleplwne  control. 

1.342.306.  Dltlex  Translating  Cibcuits; 
John  R.  Carson.  Jlontclair.  N.  J.  App. 
filed  Sept.  5,  1916.  Having  pair  of  input 
and   pair   of  output   circuits. 

1.343.307.  Duplex  TR-i.vsLATiNC  Circi'its  : 
John  R.  Carson,  .Montdair,  N.  J.  .\pp. 
filed    Kept.    5.    1916.      Signaling   circuits. 

1.343.308.  Duplex  Translating  Circihts  : 
John  R.  Carson,  .Montdaii-,  N.  J.  .\pp. 
filed  Sept.  3.  1916.  Telephone  signaling 
circuits. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


J: 


1,343.242.      ^Velding    Tool 

1,343,34."..  Electrical  System;  James  M. 
Brown.  Pitt.sburgh,  Pa.  .\pp.  filed  Dec. 
2,    1916.      -Motor   control. 

1.343,362.  Electrical  Signaling  or  Indi- 
cating Apparatus  Especially  Applica- 
ble FOR  .SIG.VALING  ORDERS  AND  NUMER- 
ICAL Data  :  Edward  A.  Graham.  Brock- 
lev,  London.  England.  App.  filed  May  16, 
1919.      Step-by-step    telephone    signal. 

1343  372.  .Attachment  for  Spark  Plugs: 
'  William  J.  O'Gorman.  New  York.  N.  T. 
.\pp.  filed  May  11,  1918.  Auxiliary  spark 
gap. 

1,343,380.  Hard-Ruiiukii  Battery  Jar  and 
.Method  of  Making  the  Same;  Harry 
Weida,  Highland  Park,  X.  J.  .\pp.  filed 
Oct.    26.    1916.      Devoid    of    joints. 

\  343.393.      .\rETHoD  OF   and   .Vpparatus   for 

'  Detecting    and    Omsekving     Objects    in 

THE     Dark  ;     Samuel     O.     Hoffman,     San 

Francisco.   Cal.      App.    filed   Apiil    S.  1919. 

Detects   thermal   radiation. 

1,343,404.  .M.ternati.vg-Curre.vt  Electro- 
magnet ;  Granville  E.  Palmer,  Bo.ston, 
.Mass.  App.  filed  Dec.  10,  1918.  Xo 
chatter    nor    residual    effect. 

1,343,409.  Electric  Stahting  and  Gen- 
EKATi.Nc;  Systkm  ;  Klrui-i-  II.  Schwarz.  <»len 
Rock.  .V.  J.  -\pp.  Ml'd  -May  16,  1916. 
For  engine-<-i-anking  motor. 

1.343,411.  Starti.ng  Mecha.nism  for  Elec- 
TRic  .Motors  :  George  E.  .Slocum,  Cleve- 
lanil,  Ohio.  App.  filed  .March  9,  1917. 
Autonuitic  starter. 

l,.'!53.4.'il.  .Method  and  Apparatus  for 
Stakti.vg  Motors:  .lohn  H.  Hertncr, 
Clivelanil.  Ohio.  .\pp.  fil'd  Dec.  21.  191.5. 
For  motor-generator. 

1.343,462.  Telephoxk-Exchange  Automa- 
tic .Switching  Sv.ste.m  ;  Edward  .V.  ilcl- 
Itnger.  Chicago.  111.  .\pp.  flli'd  Sept.  4, 
1908.       Non-numerical    tiunking    switch. 

1,343.472.  CoMPKEKSini.K  Rheostat;  .\n- 
tonio  I'apini,  Philjulelphia,  Pa.  .\pp.  filed 
.March  23.  1920.  Kcducis  commercial 
voltages   for  bell   ringing. 

1,343,47"!.  Cut-Out  .Switch  for  -Mink 
Trolleys:  John  Kacosky,  Ji^romc.  I'a. 
.\l)p.  filed  .\pril  28.  1917.  For  section- 
alizing    trolley    wire. 

1,343,189.  System  for  I.-jterconnecting 
.Ma.nual  a.\d  Automatic;  Tklei'ho.ne- 
R.xcha.vges  :  George;  D.  Wolf.  Chicago, 
111.  App.  filed  Sept.  14,  1914.  For  ex- 
t*-nding  connections  from  manual  to  auto- 
m;Ui<-    sub.utatlons. 


1,343,512.  Apparatus  for  the  Treatment 
OF  Loss  OF  Hair  on  the  Head  :  Joseph 
Krauer,  Heaton  Chapel,  near  Manchester, 
Eng.  .\pp.  filed  May  1,  1916.  Electric 
heater. 

1,343.524.  Safety-Zone  Indicator;  Stan- 
ley H.  Shackelford.  Washington,  D.  C. 
Aiip.  filed  June  1.  1917.  Lowered  into 
pavement   when   idle. 

1,343.551.  Means  for  Supporting  Elec- 
trode IN  lo.Nic  Tubes  ;  Oswald  Durdle, 
London.  Eng.  App.  filed  Aug.  9,  1918. 
Cylindrical  anode  supported  from  both 
ends. 

1,343.562.  Control  Means  for  Vacuum- 
Tube  Circuits  :  R.aymond  A.  Heising. 
East  Orange,  N.  J.  .\pp.  filed  Sept.  21. 
1915.      To    change    oscillatory    conditions. 

1,343.573.  Electric  Lamp  Holder  ;  Vic- 
torio  Martinez,  Habana,  Cuba.  App.  filed 
June   4,  1917.      Push-button   socket. 

1,343,592.  Trolley;  Hency  J.  Spoden  and 
James  B.  Welsh,  St.  Cloud.  Minn.  App. 
filed  June  30,  1919.  Spring  in  trolley 
head. 

1,343,597.  System  of  Electrical  Distri- 
bution ;  William  A.  Turbayne.  Niagara 
Falls.  N.  Y.  .\pp.  filed  Nov.  15.  1915. 
Foi-   ear    lighting. 

1,343,599.  X-Ray  System  ;  Harry  F.  Waite, 
New  York,  N.  Y.  App.  filed  Oct.  6.  1917. 
Heating  current  and  X-ray  current  gen- 
erated   in    same   transformer. 

1,343,607.  Electric  Arc-Welding  Machine; 
James    L.    Adams.    Jr.,    and    Horace    H.  > 
AVelch.   Milwaukee,  Wis.      App.   filed    Nov.      i 
10,   1919.      Automatic   feed. 

1.343,662.  Process  for  Producing  .V.nhy- 
DRous  Aluminum  Chloride  ;  Paul  Danck- 
waidt,    Denver,   Col.      -Vpp.   filed    June    23. 


1.343.751.  Adjustable  V-Block  and  the 
Like  for  Mag.netic  Chucks  ;  Prank  L. 
Simmons,  Woonsocket,  R.  I.  App,  file* 
March  19.  1919.  Plurality  of  magnet- 
izable members  separated  by  non-mag- 
netic   material. 

1.343.754.  Apparatus  for  Teaching  Codes 
AS  l^SED  IN  Telegraphy  :  Cecil  R.  Wood- 
land and  Reginald  Woodland,  Liverpool. 
Eng.  App.  filed  July  5,  1919.  For  teach- 
ing  signal   codes. 

1.343.765.  Electric  System;  John  L.  Cre- 
veling,  Tucson,  Ariz.  App.  filed  Feb.  9, 
1920.       Floating    battery    system. 

1.343,848.  Coffee  Urn;  Anson  S.  Rice, 
Biooklyn,  N.  Y.     App.  filed  June  19,  1919. 

For  hotel  and  restaurant. 

(Issued  June    22,   1920) 
1,343.903.      Telephone    System;    Henrv   P. 
Clausen.  Mount  Vernon,  N.  Y.     App.  "filed 
Sept.    14.    1917.       For    automatic    connec- 
tion. 

1,343,905.  Electric  Regulation;  John  L. 
Creveling,  White  Plains,  N.  Y.  App.  fll.-d 
Aug.   17,   1916.      For  battery  charging. 


1,343,676.      Connecting    Plug 


1919.         Electrolysis      of      molten 
chloride. 


metal 


1.343,676.     Connecting  Plug;  Sidney  .1.  La 
Montaine.  Chicago.  111.     App.  filed  Feb.  1.     j 
1919.     For  heating  appliances. 

1.343.689.  Lamp-Dimmi.ng  Socket  Switch  : 
Raymond  D.  .Smith.  Arlington,  Mass.  App. 
filed    Oct.    27,    1916.      Varying    degree    of     i 
light  through  usual  pull  chain. 

1.343.690.  Heat  -  Dissn'ATiNG      Socket 
.Switch  :    Raymond    D.    .Smith.    Arlington, 
.Mass.       ."Vpp.     filid     June     5.     1917.       For     j 
lamp-dimming    socket    switches. 


1,343,411.     Starting  Mechanism  for  Electric 
Motors 


1,343.708.  Separator  for  Storage  li.vr- 
TERIES ;  Rufus  N.  Chamberlain,  t'hicagii, 
111.  .\pp.  filed  Oct.  21,  1918.  Made  of 
rilibed    wood. 

1,343.714.  Telephone  System:  Georg 
Grabe.  Nickolassee,  ne.ir  IJerlln.  Ger- 
many. .\|)p.  filed  Jan.  14.  1915.  Selec- 
tive conne(;lion   of  subscribers. 

1,343.717.  Telephone  Apparatus  for  the 
Deaf;  Earl  C.  Hanson.  Washington,  D.  C. 
.■\pp.  flhd  June  11,  1919.  Vacuum-tube 
simplifiei'. 

1,343.719.  Relay  ;  Clinton  O.  Harrington. 
Swissvale,  Pa.  App.  filed  April  17,  1918. 
Solenoid   windings  lio.'-c  to  pole  pieces. 


343.948.  Process  for  Producing  Cement 
OF  Liquid  Slags  in  Electric  Furnaces  : 
Karl  G.  Wennerstrom,  Bartange.  Sweden. 
.\pp.  filed  .March  29.  1920.  By  direct 
melting  without  previous  mixing. 

343.9.'p7,  Battery  Grid:  Franklin  R.  Bick- 
hart,  Philadelphia,  Pa.     .\pp.  filed  Dec  1, 

1910.       For    vehicles. 

,343,989.  Automatic  Telei'hone  Syste.m  : 
Franklin  J.  Truby,  Chicago,  111.  .\pp. 
filed  .\pril  15,  1918.  .Vutomatically  con- 
nects  with   an    idle  trunk   line. 

.343.996.  Electric  Heating  Apparatus; 
Edgar  F.  Collins,  Schenectady,  N.  Y.  App. 
fllid  Sept.  23,  1919.  For  electrically 
heating    rivets. 

.344,002.  Electric  Tre.\ting  and  Exer- 
cisi.NG  Machi.nk:  John  B.  Kibler,  Girard, 
Pa.  .\pp.  flle.l  .\pril  30,  1919.  Current 
administered    wliile    exercising. 

1,344.030.  Metallurgical  Process;  Wil- 
liam E.  Greenawalt.  Denver,  Col.  App. 
Hied  .\.ug.  11.  1917.  lOxtraction  of  melals 
fi'om  ores  with  cliloride  solutions. 

1341031  Process  foi!  Treating  Liquids 
WITH  Gases  ;  William  E.  Greenawalt. 
Denver,  Col.  .\pp.  filed  Jan.  5,  1917. 
Electrolytic  precipitation  process. 

1  344  052.  Radui-telegraphv  ;  Roland  G. 
.Marx,  Palo  .\lto.  Cal.  .\pp.  filed  Aug. 
13,    1917.      .Vre    radio    transmitters. 

1  .'!44.125.  Process  and  Product  or  Elec- 
tric Welding;  Edward  Fulda.  New  York, 
.\.  Y.  .\pp.  flleil  .N'ov.  23,  1918.  Spot 
welding. 

1.34  1.127.  Metallurgical  Process;  Wil- 
liaiii  E.  Greenawalt.  Denver,  Col.  .\pp. 
tiled  Nov.  28.  1917.  Treatment  of  mixed 
sulpliide    and    oxide    ore.«. 

1,344.153.  Production  of  .\luminum  Nit- 
ride AND  THE  Like;  Mark  Shoeld,  Chi- 
cago. 111.  App.  filed  July  10,  1919.  From 
.ilumina,  c.ubon  and  nitrogen-containing 
gas. 

1.344,195.  Telephone  System;  Geoige  A. 
Yanochowski.  Cliicago,  111.  App.  filed 
March  25,  1916.  Sub.scriber  disconnected 
on    lianging    up    receiver. 

1,344.206,  Emergency  Lamp:  William  J. 
Koenig,  Brooklyn,  N.  Y.  .App.  filed  Dec. 
3.    1!I18.       l''or    automobile. 
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Taking  the  Public  Into  Partnership 

MOST  men  are  willing  enough  to  subscribe  to  the 
truth  when  expressed  as  a  generality.  Fewer  are 
willing  to  act  on  it,  especially  when  it  requires  the  doing 
of  something  new  or  different  from  the  usual.  Public 
utilities  are  all  willing  enough  to  recognize  that  the 
public  should  be  told  in  detail  the  truth  about  their 
problems  and  their  needs.  Many  of  them  have  been  too 
timid  in  making  their  actions  in  this  regard  conform  to 
their  beliefs.  One  of  the  large  central  stations  lately 
faced  the  necessity  of  increasing  its  rates.  It  did  not 
remain  satisfied  with  presenting  its  case  to  the  state 
commission.  It  presented  a  report  to  the  council  of  the 
city  in  which  it  operates,  giving  a  complete  account  ot 
what  it  proposed  to  do  and  invited  examination  of  its 
affairs.  In  other  words,  the  company  put  before  the 
public  that  it  served  through  the  accredited  officials  the 
facts  that  made  the  change  of  rate  necessary  and  asked 
that  full  consideration  be  given  to  them — that  they  be 
studied  and  understood.  Such  a  policy  must  result  in 
closer  co-operation  and  better  understanding  between 
the  server  and  the  served.  It  should  stimulate  similar 
action  by  other  central  stations. 

American  Manufacture  of  Apparatus 

AMERICAN  skill  can  produce  anything  that  can  be 
.  produced  elsewhere,  but  in  pushing  quantity  pro- 
duction it  cannot  be  depended  upon  to  reach  the  highest 
standard.  In  this  fact  lies  the  usefulness  of  permitting 
free  importation  by  license  until  this  standard  shall  be 
reached  and  then  giving  the  American  manufacturer 
full  advantage  of  a  tariff  high  enough  adequately  to 
protect  him.  This,  we  believe,  is  a  better  project  than 
forbidding  importations  of  technical  apparatus  entirely 
and  will  be  equally  effective  in  jealously  guarding  Amer- 
ican manufacture  while  holding  it  up  to  its  best  ideals. 
At  present  there  is  little  indication  of  a  dumping  policy 
on  the  part  of  foreign  competitors.  As  a  rule  their 
prices  are  quoted  with  very  heavy  increases  to  cover 
exchange,  frequently  reaching  200  per  cent.  Thus 
prices  figure  out  at  a  large  increase  over  pre-war  figures 
for  articles  which  are  by  no  means  certain  to  be  of 
pre-war  quality,  as  the  experience  of  some  importers 
has  already  shown.  If  American  makers  will  but  keep 
up  the  standards  they  are  capable  of  i-eaching  and  have 
reached,  they  have,  under  a  reasonable  duty,  little  to 
fear  from  competition.  As  to  things  not  made  here  of 
kind  or  quality  obtainable  abroad,  there  seems  no 
reason  for  applying  any  duty  at  all  pending  the  provi- 
sion of  a  suitable  American  supply.  The  proposed  Eng- 
lish scheme  of  importing  by  license  in  such  cases  strikes 
us  as  a  good  one,  being  effective  and  flexible.  This 
country  ought  to  produce  everything  that  it  can  require 
in  the  line  of  technical  apparatus.  As  a  mere  matter 
of  convenience  the  American-made  article  is  to  be  pre- 


ferred, and  the  only  important  requirement  is  that  it 
shall  be  made  a%'ailable;  but,  as  the  British  manufac- 
turers themselves  point  out,  a  tariff  alone  will  not 
insure  meeting  this  desirable  end.  Either  a  tariff  or 
complete  prohibition  with  suitable  provision  for  im- 
porting by  license  will  tend  to  hasten  American  inde- 
pendence in  research. 

Research  in  Pure  Science 

THE  recent  announcement  of  the  resignation  of  Dr. 
Ernest  Fox  Nichols,  an  eminent  physicist,  from  the 
faculty  of  Yale  University  is  of  more  than  passing 
interest.  Professor  Nichols  has  accepted  the  post  of 
director  of  pure  science  in  the  Nela  Research  Labora- 
tories in  Cleveland.  In  his  letter  of  resignation  from 
Yale  he  made  the  following  statement:  "The  position 
offers  complete  freedom  in  the  choice  of  research  prob- 
lems and  places  at  my  unhampered  disposal  such  human 
and  material  resources  as  no  university  I  know  of  can 
at  present  afford."  This  is  but  another  indication  of 
the  changing  trend  in  the  advancement  of  science.  Our 
in.stitutions  of  learning  are  more  and  more  hampered 
in  the  promotion  of  pure  research  by  the  lack  of  high- 
grade  men  and  material  resources,  while  large  industrial 
organizations  find  it  to  be  more  and  more  to  their 
advantage  to  broaden  the  scope  of  knowledge  in  certain 
directions  vigorously  and  systematically.  They  are 
doing  this  by  drawing  into  their  organizations  the  best 
available  men  and  by  offering  them  almost  unlimited 
resources.  There  can  hardly  be  any  regret  over  this 
irresistible  development,  provided  that  the  change  is 
not  too  rapid  and  that  the  scientific  achievements  which 
are  thereby  made  possible  will  in  the  course  of  time 
become  the  common  property  of  all  humanity.  In  this 
way  only  can  the  new  method  accelerate  progress  in 
research  in  the  pure  sciences. 

Interest  During  Construction 

IN  ANY  engineering  project  occupying  considerable 
time  in  its  execution  the  interest  charges  during  a 
period  of  construction  may  become  somewhat  serious. 
Delays  after  the  capital  required  is  out  and  bearing 
interest  are  particularly  unfortunate,  and  the  necessity 
of  getting  earning  operations  under  way  is  obvious. 
A  rather  striking  series  of  graphical  demonstrations 
showing  the  bearing  of  this  interest  factor  on  the  enter- 
prise under  various  conditions  are  given  in  this  issue  by 
Page  Golsan.  He  shows  that  on  a  million-dollar  project 
the  cost  of  delay  at  present  rates  will  run  to  about  5200 
a  day.  so  that  slow  shipments,  unfortunate  halting  in 
construction  and  failure  to  get  the  works  into  operating 
condition  promptly  entail  loss  that  may  really  make  a 
serious  difference  in  the  early  showing  of  the  enterprise. 
The  secret  of  success  is  to  shorten  the  whole  construe- 
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tion  period,  to  start  the  various  portions  of  the  work 
so  that  the  completion  of  each  part  just  when  needed 
will  neatly  interlock  with  the  progress  of  the  struc- 
ture as  a  whole,  to  arrange  payments  so  'as  to  incur 
the  smallest  possible  additional  interest  charges,  and 
finally  to  get  earning  operation  at  the  earliest  possible 
moment.  The  first  requirement  shows  that  there  must 
be  keen  balancing  between  the  cost  of  hurrying  the 
work  and  the  cost  of  delay.  The  engineer  at  this  point 
is  between  the  devil  and  the  deep  sea.  If  he  tries  to 
get  ahead  too  fast,  money  will  be  wasted  through  the 
increases  of  cost  entailed  in  rushing  the  work.  If  he 
moves  too  slowly,  the  interest  charges  will  run  on. 
Co-ordination  of  the  various  portions  of  the  work  is 
evidently  a  paying  proposition,  for  when  the  work  com- 
pleted and  on  which  payments  are  due  is  held  from  use- 
fulness while  another  portion  of  the  work  is  going  on 
the  interest  charges  count  heavily.  To  obtain  the  neces- 
sary capital  as  needed  is  part  of  the  fine  art  of  the 
financier.  Every  dollar  not  borrowed  too  far  ahead  of 
time  means  a  saving  of  interest,  yet  the  funds  must  be 
always  in  sight  and  ready  for  prompt  payment. 


Distribution  Under 
Difficulties 

A  RATHER  striking  illustration  of  the  ingenuity  tla! 
has  to  be  exercised  in  dealing  with  novel  condi- 
tions of  distribution  is  given  this  week  by  Messrs. 
Gray  and  Hagenlocher  in  their  account  of  the  distribu- 
tion problems  involved  in  the  construction  of  the  gov- 
ernment nitrate  plant  No.  1  at  Sheffield,  Ala.  This 
great  nitrate  plant,  more  or  less  experimental  in  its 
character,  required  an  electrical  distribution  of  a 
decidedly  unusual  nature.  In  the  first  place,  a  very  large 
proportion  of  the  electrical  output  had  to  be  used  in 
form  of  direct  current  for  variable-speed  units  acutely 
needed  for  the  experimental  work  in  hand.  Since 
turbine-driven  direct-current  generators  of  the  neces- 
sary size  were  out  of  the  question,  the  alternators 
were  wound  six-phase  and  for  the  voltage  required  for 
the  rotary  converters. 

The  main  operating  plant  had  to  be  divided  into  three 
independent  units  so  that  the  chemical  process  could 
go  on  with  'ittle  interruption  even  in  the  case  of  a 
breakdown  in  one  portion.  The  switchboards  were 
massed  together  in  a  steel  and  glass  room  to  protect 
them  from  moi.sture  and  fumes,  and  each  motor  could 
be  operated  from  a  push-button  station  alongside  or 
from  the  switchboard,  as  the  occasion  required.  The 
whole  wiring  system  for  the  major  part  of  the  plant 
had  to  be  planned  with  reference  to  resisting  acid 
fumes,  and  the  main  busbars  were  run  outside  the  build- 
ing. In  the  portions  of  the  building  most  expo.sed  to 
fumes  were  alternating-current  motors  with  acid-proof 
insulation  and  a  distributing  system  consisting  of  flex- 
ible armored  wire,  acid-proofed  before  and  after  instal- 
lation. Even  the  lighting  fixtures  in  some  instances 
had  to  be  vapor-proof.  The  general  direct-current  sys- 
tem from  building  to  building  was  put  under  ground 
with  permanent  provision  for  draining  the  manholes. 
In  addition  to  the  working  buildings  a  whole  town 
had  to  be  built  for  the  working  force,  lighted  and 
provided  with  telephones,  and  systematic  floodlighting 
was  applied  to  the  boundary  fences,  leaving  no  part  of 
the  outside  unilluminated.  Finally,  as  an  additional 
unusual  feature   in   the  general  wiring  scheme  of   the 


plant,  the  temperature  had  to  be  known  at  about  two 
hundred  different  points,  and  a  central  office  in  the 
switchboard  room  provided  indicator  boards  for  all  of 
these  points.  This  is  a  mere  outline  of  some  of  the 
features  of  what  in  its  entirety  furnishes  an  instruc- 
tive account  of  an  intricate  distribution  system  of  most 
unusual  character,  skillfully  carried  out  during  a  war- 
time rush. 


Power  Transmission  and  Industrial 
Congestion 

THE  fourteenth  census  of  the  federal  government, 
now  being  taken,  is  likely  to  lead  to  startling  de- 
velopments. Decade  by  decade  the  census  has  shown  an 
increasing  agglomeration  of  the  population  into  the 
larger  cities,  and  the  present  reckoning  will  emphasize 
this  tendency  in  a  way  to  give  good  ground  for  alarm. 
It  is  already  evident  that  the  sudden  and  enorm.ous  in- 
dustrial development  due  to  the  war  has  been  stripping 
the  country  of  available  labor  and  concentrating  it  in 
the  cities  to  a  menacing  degree.  The  result  has  been 
a  great  diminution  in  the  necessary  agricultural  prod- 
ucts, a  congestion  of  traffic,  an  unprecedented  rise  in 
the  general  cost  of  living  and  huge  increases  in  rentals. 
As  a  result  of  these  conditions  labor,  despite  rapidly 
rising  wages,  finds  itself  worse  off  at  the  finish  than  at 
the  start.  What  is  most  needful  now  is  centrifugal 
action  instead  of  the  centripetal  force  which  has  lately 
been  the  main  feature  of  industrial  dynamics. 

It  is  just  here  that  electrical  power  transmission  may 
rind  its  really  most  vital  field  for  usefulness  by  enabling 
industrial  operations  to  be  conveniently  and  profitably 
carried  on  wherever  the  power  networks  may  reach. 
The  best  labor  market  under  present  conditions  is  not 
the  sinister  old  ideal  of  a  line  of  unemployed  standing 
before  the  factory  doors,  but  a  condition  in  which  labor 
has  a  better  opportunity  outside  the  cities  than  in  them, 
and  where  power  and  transportation  are  available  there 
;s  no  reason  why  industries  should  not  gradually  become 
distributed.  Electric  roads  now  struggling  vainly  for 
passenger  traffic  in  a  territory  stripped  of  population 
would  find  both  freight  and  passengers  and  afford  the 
necessary  connections  for  shipping.  Water  powers, 
big  and  little,  can  be  pressed  into  service  for  power 
supply  to  recoup  industry  for  the  rising  price  of  fuel. 
There  are  already  many  examples  of  highly  successful 
manufacturing  plants,  established  under  favorable  con- 
ditions in  small  towns,  taking  advantage  of  these  op- 
portunities and  prospering  to  an  extent  which  would 
hardly  be  possible  with  a  change  of  location.  Fuel  will 
cost  steadily  more  and  more,  and  its  mere  transporta- 
tion is  a  burden  of  which  the  country  as  far  as  possible 
should  be  relieved.  To  make  the  most  of  the  ad- 
vantages of  transmission  a  distributed  load  is  highly 
desirable  as  against  long  lines  with  but  a  single 
market.  To  be  sure,  the  mountain  may  electrically  be 
made  to  come  to  Mahomet,  but  it  is  far  better  for  the 
national  prosperity  that  he  should  at  least  make  an  ef- 
fort to  go  to  the  mountain.  We  published  not  long  ago 
an  account  of  the  Spanish  and  Japanese  projects  for  the 
general  distribution  of  power,  thus  equalizing  in  great 
measure  economic  conditions  over  a  widespread  terri- 
tory. That  the  spell  is  working  there  is  abundant  evi- 
dence. Only  recently  there  was  advertised  in  a  London 
paper  a  water  power  in  the  Pyrenees  suitable  for  indus- 
trial utilization.     Have  we  less   imagination  or  enter- 
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prise  that  we  should  be  content  to  see  the  country  grow 
up  to  underbrush  and  the  towns  dwindle,  while  manufac- 
ture crowds  cityward  and  contends  with  industrial  dip- 
content?  It  is  high  time  for  manufacturers  to  consider 
what  may  be  done  to  improve  conditions  which  are 
rapidly  growing  intolerable.  No  country  can  long  re- 
main prosperous  unless  effort  is  made  to  utilize  its  full 
resources,  and  this  cannot  be  done  when  the  population 
is  herded  in  limited  areas  making  vain  endeavor  to  live 
without  production.  It  would  be  exceedingly  interest- 
ing to  know  how  large  a  proportion  of  the  dwellers  in 
any  large  center  are  actually  engaged  in  productive 
labor,  physical  or  mental,  instead  of  living  off  each 
other,  and  to  compare  this  proportion  with  the  condi- 
tions in  smaller  communities.  Distributed  industry 
will  afford  the  solution  for  many  of  our  gravest  economic 
problems. 


Turbines  for 
Low  Heads 

ONE  of  the  standing  difficulties  in  hydroelectric 
work  is  the  suitable  treatment  of  cases  where  the 
available  head  is  unusually  low.  To  begin  with,  one  en- 
counters the  fundamental  difficulty  of  obtaining  proper 
speed  without  serious  losses  due  to  belting  or  gearing, 
and  in  the  second  place  these  low  heads  are  extremely 
troublesome  on  account  of  the  large  proportional  effect 
of  moderate  absolute  variations  in  the  head.  A.  Straiff" s 
account  of  the  hydraulic  arrangement  of  a  typical  low- 
head  plant  recently  installed  will  give  our  readers  a 
very  distinct  notion  of  the  improvements  which  rela- 
tively recent  years  have  shown.  The  plant  in  question 
is  on  the  Kalamazoo  River  and  has  a  normal  available 
head  of  only  12  feet  (3.6  m.).  Originally  the  equip- 
ment consisted  of  a  single  750-kw.  generator  driven  by 
seven  old-fashioned  wheels  geared  to  a  common  jack- 
shaft.  This  plant  was  burned,  one  might  almost  say 
providentially,  last  year  and  has  been  replaced  by  the 
installation  which  Mr.  Streiff  describes. 

The  new  plant  contains  three  72-in.  (1.8-m.)  vertical- 
shaft  turbines  giving  380  brake  hp.  each  at  164  r.p.m. 
The  turbines  are  of  modified  Jonval  type,  especially 
planned  to  give  high  speed.  The  buckets  of  the  runner 
are  but  four  in  number  and  are  drawn  clear  back  to  the 
hub  instead  of  forming  a  ring  carried  by  radial  arms. 
Our  readers  will  instantly  recognize  that  with  a  wheel 
of  this  size  under  12-foot  head  the  output  has  extraor- 
dinary high  speed  compared  with  earlier  turbine 
practice.  The  construction  evidently  is  one  difficult  to 
design  for  the  highest  efficiency,  but  the  figure  reached 
under  test  for  this  type — a  little  better  than  86  per 
cent — compares  ver>'  well  with  the  best  wheels  of  the 
earlier  days  of  hydro-electric  development.  The  turbines 
have  the  so-called  vacuum  setting,  in  which  they  are 
placed  high  and  the  penstock  is  arranged  so  that  it  is 
under  partial  vacuum. 

In  the  case  before  us  the  wheels  are  below  ordinary 
headwater,  but  in  operation  the  water  rises  to  the 
under  side  of  the  concrete  generator-room  floor,  from 
which  it  is  excluded  by  a  stuffing  box,  and  entrained  air 
is  removed  by  a  small  water  ejector.  The  actual  vacuum 
obtained  in  this  way  amounts  to  51  in.  (14.4  cm.).  Each 
machine  is  provided  with  an  independent  governor,  and 
the  generators  of  400  kva.  capacity  each  deliver  power, 
three-phase,  60-cycle,  at  2,500  volts,  stepped  up  to  45.000 
for  transmission.  The  little  plant  is  a  singularly  in- 
teresting example  of  modern  low-head  practice. 


Measurement  of  Power  Factor  for 
Rate  Purposes 

MUCH  attention  has  recently  V)een  given  by  central- 
station  managers  to  the  (lue.stion  of  low  powei 
factors  in  their  customers'  installations.  The  cost  of 
supplying  electric  power  through  a  three-phase  system 
to  a  consumer  depends  principally  upon  the  following 
four  things; 

1.  On  the  distance  of  the  consumer  from  the  gen- 
erating station,  or  the  distance  over  which  the  power 
has  to  be  transmitted. 

2.  On  the  demand  for  the  power  consumed,  both 
as  to  its  amount  and  as  to  the  time  of  day  when  the 
demand  occurs.  A  given  demand  is  much  more  ex- 
pensive to  meet  at  or  near  the  peak  of  the  daily  load 
than  at  other  hours. 

3.  On  the  power  factor  of  the  customer's  load.  The 
load  created  by  a  shop  full  of  underworked  induction 
motors  is  more  costly  to  supply  than  that  absorbing  the 
same  amount  of  energy  from  the  system  to  supply  incan- 
descent lamps. 

4.  On  the  balance  of  the  customer's  load.  A  badly 
unbalanced  load,  such  as  may  be  developed  by  large 
single-phase  devices,  is  more  costly  to  supply  than  a 
balanced  three-phase  load  taking  the  same  amount  of 
power. 

Experience  over  a  number  of  years  has  enabled  rea- 
sonable and  generally  accepted  rates  to  be  pstablished 
covering  the  first  two  points — i.e.,  the  distance  and  the 
demand  factors.  There  is,  however,  still  a  good  deal 
of  discussion  as  to  the  best  methods  of  providing  a  fair 
overcharge  in  cases  where  the  customer  allows  his  load 
to  develop  a  bad  power  factor  or  a  bad  lack  of  balance. 
The  two  errors  are  actually  distinct,  because  a  load  may 
have  a  very  low  power  factor  and  yet  be  balanced.  On 
the  other  hand,  it  may  have  a  very  low  balance  factor 
and  yet  have  a  power  factor  which  is  quite  close  to 
100  per  cent. 

This  problem  can  be  solved,  as  pointed  out  in  a  past 
issue,  by  using,  in  addition  to  the  ordinary  three- 
phase  active  watt-hour  meter,  a  special  three-phase 
reactive  watt-hour  meter  which  integrates  the  total 
number  of  reactive  watt-hours  applied  to  the  customer's 
load. 

The  vector  sum  of  the  total  active  watt-hour  reading 
and  the  total  reactive  watt-hours,  the  latter  being 
treated  as  a  ;  quantity,  gives  the  total  vector  watt-hours 
absorbed  by  the  load.  The  ratio  of  the  number  of 
active  watt-hours  to  the  number  of  total  vector  watt- 
hours  is  then  the  average  power  factor  of  the  load  dur- 
ing the  entire  time  which  is  occupied  by  the  registra- 
tion. 

This  procedure  is  logically  sound  and  mathematically- 
correct  for  any  three-phase  system,  balanced  or  unbal- 
anced, provided  that  the  two  watt-hour  meters  are  cor- 
rectly calibrated  and  also  that  the  voltages  and  currents 
of  the  system  are  sinusoidal.  Except,  however,  in 
special  cases,  the  discrepancy  due  to  departure  from 
sinusoidal  wave  form  is  not  likely  to  be  serious,  and 
the  procedure  may  properly  be  conventionalized  for 
general  use. 

As  soon  as  the  meter  makers  are  called  upon  to 
produce  three-phase  reactive  wattmeters,  they  may  be 
depended  upon  to  supply  an  instrument  with  the  proper 
constant  and  with  a  quadrature  phase  relation  that  shall 
not  be  dependent  upon  the  maintenance  of  a  balanced 
three-phase  voltage. 


Charles  Francis  Brush 

To  whose  pioneer  work  in  the  field  of  arc  lighting  and  generator  design  much 
of  the  later  development  of  electrical  apparains  can  be  attributed 


AI/THOUGH  a  graduate  mining  engineer,  Charles 
I".  Brush  at  the  age  of  twenty-eight  returned 
t(j  tlie  tield  of  liis  boyliood  interest — electricity. 
The  following  year,  1878,  he  gave  to  the  world  the 
famous  Brusli  system  of  arc  lighting,  wliich  up 
to  a  few  years  ago  was  so  widely  used  both  in  tiie 
United  States  and  Europe  for  street  lighting.  It  is 
noteworthy  of  the  work  of  this  pioneer  that  his 
various  discoveries  were  of  such  widel.v  pi-actical 
value  and  have  been  so  fund.iniental  in  the  de- 
velopment of  ele<trical  apparatus.  The  Brush 
dynamo  and  arc-lighting  systems  are  perhaps  tlie 
most  widi-ly  known  of  his  inventions,  but  it  is 
doubtful  If  they  will  prove  of  such  lasting  value 
to  the  electrical  art  as  his  contributions  to  gen- 
erator design.  To  Mr.  Brush  Is  attributed  the  dis- 
covery of  the  use  of  Iron  laminations  for  gen- 
erators. This  in  Itself  would  be  enough  to  per- 
petuate his  name.  Working  in  the  days  prior  to 
thi'  discovery  of  the  utiliz.-ition  of  alternating  cur- 
rent, it  Is  doubtful  If  Mr.  Brush  had  an  Inkling 
of  what  this  was  to  misin  to  future  generations. 
To  him  also  Is  attributed  copper-plated  carbon 
brushes  and  the  damper  winding  in  which  a  copper 
band    is    used    between    the    field    magnets    and    the 


coils  surrounding  them  and  what  is  more  important 
the  compound  winding  now  so  widely  used  on  indus- 
trial current  motors.  He  did  much  to  develop 
and  perfect  the  lead  storage  battery  and  secured 
many  patents  by  wliich  improvements  in  the  man- 
ufacture   of   lead   plates   were   effected. 

In  1881  his  achievements  in  the  field  of  electric 
lighting  were  recognized  by  the  Fi-ench  govern- 
ment, which  decoi'ated  him  as  a  chevalier  of  the 
Legion  of  Honor;  In  lsn9  he  received  from  the 
American  Academy  of  Arts  and  Sciences  the  Rum- 
ford  mednl,  "for  the  practical  development  of  elec- 
tric arc  lighting,"  a!id  in  1913  the  American  In- 
stitute of  Electrical  Engineers  recognized  ills  accom- 
plishments   by    awarding   him    the    Edison   medal. 

Mr.  Brush  Is  a  member  of  a  great  number  of 
scientific  and  engineering  associations  botli  here 
and  abroad.  Of  late  years  he  has  devoted  his 
time  largely  to  his  numerous  business  Interests,  but 
he  still  maintains  at  ills  home  In  Cleveland.  Ohio, 
a  wcll-<'fiuiiJped  laboratory  where  he  deliglits  in 
spending  leisure  moments.  Mr,  Brush  was  born 
In  Ohio,  March  17,  1810,  and  at  the  age  of  twenty 
was  graduated  from  the  University  of  Michigan  as 
a    mining  engineer. 


Electrical  Distribution  at  Nitrate  Plant 


How  Electrical  Energy  Was  Used  at  United  States  Government 
Nitrate  Plant  in  Various  Processes — Difficult  Problems  Were 
Encountered   by  Exposure  of  Apparatus  to  Chemical  Fumes 

By  C.  I).  GRAY  and  E.  HAGENLOCHER 

The  J.  (i.  White  Engxneerittg  Corporatiun 


BUILT  under  the  stress  of  war  conditions  and 
in  the  face  of  a  very  difficult  labor  situation, 
the  government  Nitrate  Plant  No.  1,  at  Shef- 
field, Ala.,  still  conforms  to  the  same  rigid 
specifications  prevailing  in  normal  times.  The  construc- 
tion was  necessarily  such  that  the  chance  of  interrup- 
tion at  any  vital  part  of  the  plant  was  minimized  and 
great  care  was  exercised  in  installing  the  apparatus 
which  would  be  exposed  to  chemical  fumes.  Even  in 
laying  out  the  residence  community  for  officers  and 
workmen  an  electrical  distribution  system  of  a  high 
order  was  decided  upon. 

When  the  government  took  over  the  plant  of  the 
General  Chemical  Company  for  the  construction  of 
Nitrate  Plant  No.  1  some  of  the  apparatus  had  already 
been  purchased  and  delivered.  The  first  plan  called  for 
only  two  buildings  besides  the  power  house,  and  a 
direct-current  supply  had  therefore  been  arranged. 
Later,  upon  expansion  of  the  plans  and  when  it  became 


necessary  to  build  a  permanent  dwelling  community,  a 
2,300-volt  alternating-current  system  was  added. 

The  greatest  amount  of  power  re(|uired  in  the  system 
was  used  for  motors  to  drive  fans,  blowers,  compressors 
and  pumps.  The  remainder  was  used  for  lighting.  No 
electric  power  was  used  for  arc  furnaces  or  heating 
furnaces  of  any  kind  as  in  the  case  of  nitrate  plants 
using  other  processes.  By  referring  to  the  table  it 
will  be  seen  that  the  station  has  a  generating  rating 
of  5,000  kw.,  of  which  a  considerable  proportion  was 
used  in  the  ammonium  process  building  alone. 

In  a  previous  article  in  the  Electrical  World  of 
April  5,  1919,  by  E.  R.  Welles  and  C.  T.  Mitchell,  cover- 
ing both  United  States  nitrate  plants  No.  1  and  No.  2, 
the  location  of  these  plants  with  reference  to  the  char- 
acteristics of  the  particular  section  of  the  country  was 
discussed  and  a  general  idea  vi^B,  given  of  the  difference 
between  the  two  plants.  i^  ,, 

Since  the  electrical  features  of  the  power  house  were 
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FIG.  1 — LAYOUT  OF  UNITED  STATES  NITRATE  PLANT  NO.  1  AND  DWELLING  COMMUNITY 
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described  in  a  paper  by  the  present  authors  (Electrical 
World,  Dec  13,  1919)  they  will  be  dealt  with  only 
briefly  here.  It  will  be  noted  from  the  table  that  the 
three  rotarj'  converters  are  of  such  size  as  to  convert  all 
of  the  alternating  current  into  direct  current.  The 
direct  current  is  required  to  supply  variable-speed 
motors  in  the  process  building,  and  variable  speed 
motors  were  necessary  for  the  experimental  work  for 
which  the  process  plant  was  built.  The  alternators  were 
designed  for  190-volt,  six-phase  supply  in  order  to  save 
the  expense  of  transformers  for  the  converters,  also 
for  the  reason  that  turbine-driven  direct— current 
generators  could  not  be  obtained  of  sufficient  size  for 
the  requirements. 


FIG.  2 — BLOWER  ROOM  IN  GAS  PLANT 
Six   40-hp.   centrifugal  and  two  30-hp.   positive  blowers 

A  storage  battery  furnishes  current  for  the  solenoid- 
operated  switches  and  a  motor-generator  set  which 
supplies  220  volts,  three-phase,  at  all  times  even  with 
the  main  generating  units  shut  down. 

Equipment  of  the  Process  Building 

The  process  building  is  divided  into  three  units,  two 
having  a  capacity  of  15,000  lb.  (6,800  kg.)  of  ammonia 
per  twenty-four  hours  each  and  the  third  a  capacity  of 
30,000  lb.  (13,600  kg.).  This  plant,  being  a  purely 
experimental  one  which  had  for  its  purpose  the  develop- 
ment of  a  process  similar  in  some  respects  to  the  Haber 
process  used  in  Germany,  was  so  arranged  that  each 
unit  could  be  operated  independently  of  the  other — a 
matter  of  particular  importance,  as  there  was  a  great 
element  of  danger  in  case  one  part  of  the  system  broke 
down  or  was  unable  to  deliver  its  rated  output.  The 
general  arrangement  of  the  process  building  was  such 
that  the  switchboards  were  all  at  one  end  of  the  build- 
ing inclosed  in  a  steel  and  glass  room  for  the  purpose 
of  protecting  the  switchboard  and  cables  from  condensa- 
tion or  moisture.  The  switchboard  was  made  up  of 
incoming  line  and  switch  panels,  together  with  the 
standard  remote-control  panels  which  are  usually 
furnished  with  direct-current  motors.  Each  motor  was 
supplied  with  a  push-button  station  at  a  point  near 
the  machine  and  one  on  the  panel  so  that  either  the 
machine  operator  or  the  switchboard  operator  could  have 
control  of  these  motors.  In  general,  all  cables  were  run 
in  fiber,  iron  and  tile  ducts  under  the  floor  and  dis- 
tributed from  six  manholes  in  the  process  building. 
These  manholes  were  about  8  ft.  high  and  5  ft.  x  5  ft. 
(2.4  m.  X  1.5  m.  x  1.5  m.)   inside  dimensions. 

The  nature  of  the  process  required  that  temperatures 


be  accurately  knovra  at  all  times  at  more  than  200  points, 
and  for  this  purpose  a  central  office  of  eight  boards 
similar  to  a  telephone  switchboard  .was  installed  directly 
above  the  main  switchboard.  Cables  had  to  be  run  from 
various  points  on  the  piping  and  apparatus  to  the 
switchboard  room,  and  it  was  found  best  to  install  these 
in  conduits  hung  from  the  roof  trusses. 

Protection  Against  Fumes  in  Acid  Plant 

The  power  in  this  building  was  used  mainly  for 
driving  gas  and  air  blowers  and  acid-gas  fans.  In  lay- 
ing out  the  electrical  work  inside  the  building  it  was 
realized  that  there  would  be  a  considerable  amount  of 
acid  gas  in  the  air  and  that  this  gas  would  be  dissolved 
by  the  moisture,  making  a  very  destructive  combination 
on  such  metals  as  iron,  copper  and  zinc.  It  was  decided, 
therefore,  to  run  the  main  bus  outside  the  building  on 
steel  cross-arms  installed  approximately  20  ft.  (6.1  m.) 
above  the  ground  and  spaced  35  ft.  (10.7  m.)  apart,  as 
shovra  in  Fig.  3.  At  the  corners  of  the  buildings  the 
cables  were  dead-ended  on  strain  insulators  attached 
to  the  middle  of  the  arm  and  carried  around  the  corner 
on  pin  insulators  which  are  under  no  strain.  This  con- 
struction gave  a  good  appearance  and  it  kept  all  the 
wires  at  the  same  level  except  the  jumper  around  the 
corner. 

Each  motor  was  tapped  from  the  mains  at  the  nearest 
point.  A  steel-inclosed  fused  knife  switch  was  mounted 
on  the  building  wall.  Directly  under  it  the  compensator 
was  mounted,  and  from  this  point  to  the  motor  the  leads 
were  run  in  iron  conduit  and  steel.  In  this  way  only  the 
shortest  possible  run  of  wire  was  exposed  to  the  action 
of  the  acid,  and  in  case  of  trouble  temporary  wires 
could  be  run  overhead  to  the  motor  while  the  leads  in 
the  duct  line  were  being  repaired.  All  the  motors  that 
were  exposed  to  acid  fumes  had  coils  with  acid-proof 
insulation.  . 


SUM.MARY  OF  LOAD 

Installed  Active  Installed  Active 

Kva  Kva.  HP.       HP. 
POWERHOUSE: 

Generating   4.950  3,125     

Rofaries 4.550  2,850  .    ,             ,      , 

Auxiliaries 142  60  178         93 

Transformers 1,200  800     

PROCE.«S  BUILDING: 

Motors,  unit  .\o.  I 1.089       549 

Motors,  unit  No.  2     1.106       554 

Motors,  unit  No.  3 1,658    1.075 

Generators,  unit  No.  I        75  75 

Generators,  unit  No.  2       78  75  

Generators,  unit  No.  3      150  150  . 

Total  motors 3.853    2,178 

Total  RiMicrat  ors  .,  .      300  300 

G.^S  HOUSE: 

.Motors 345        170 

M.\CHINESH0P: 

.Motors 44  44 

OXIDATKJN  and   AB- 
•SORPTION  I'L.XNT: 
Motors 220  150 

NEUTRAL1Z.\TI0N: 

Motors 15  71 

CONCENTRATION: 

Motors 21  14 

PUMPING  ST.\TIONS: 

Motors     720  530 

ICE  PLANT: 

Motors 109  56 

RESEARCH  LABORA- 
TORIES- 
Motors 5  5 

Distribution 
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The  lighting  for  this  building  involved  some  unusually 
difficult  features  on  account  of  the  acid  conditions,  the 
arrangement  of  the  apparatus  and  the  great  height  of 
the  building.  In  this  case  the  height  was  90  ft.  (27  m.) 
with  no  floors  or  galleries  intervening,  and  the  prob- 
lem was  to  determine  upon  a  method  of  construction 
which  should  require  as  little  labor  as  possible  both  from 
first-cost  standpoint  and  because  of  later  replacements 
due  to  deterioration  by  the  acid  fumes.  It  was  decided 
that  the  best  scheme  would  be  to  use  a  good  grade  of 
flexible  armored  wire  and  dip  this  in  an  acid-proofing 
compound  similar  to  pitch  before  installing.  After  being 
installed  all  the  armor  and  clips  were  treated  with  com- 
pound again,  to  close  up  any  cracks  or  abrasions  that 
occurred  during  erection.  The  use  of  flexible  cable 
eliminated  the  labor  usually  required  for  cutting  and 
threading  conduits  and  making  bends  and  also  allowed 
the  use  of  less  rigid  means  of  support.  On  the  roof 
tresses  and  on  the  steel  work  and  side  walls  a  very  con- 
venient method  of  fastening  was  used  which  eliminated 
drilling,  as  shown  in  Fig.  4.  The  advantage  of  this 
when  working  90  ft.  (27  m.)  above  the  ground  on  planks 
placed  between  the  roof  trusses  can  be  appreciated. 

In  the  portions  of  the  building  where  acid  conditions 
were  particularly  bad  the  junction  boxes  and  fixtures 
were  made  of  aluminum  and  ground  wires  were  installed 
as  mentioned  above,  the  idea  being  that  the  aluminum 
fittings  would  not  need  to  be  replaced  while  the  wires 
could  be  renewed  in  a  very  short  time  without  dis- 
turbing the  rest  of  the  installation. 

The  fixtures  used  were  of  the  standard  industrial  type, 
steel-enameled  with  a  cast-iron  hood  over  the  socket. 

Vapor-proof  fixtures  were  used  only  where  small  units 
could  be  utilized  and  where  the  replacement  ditticulties 
would  be  great. 

Circuit  Breakers  Instead  of  Fuses 

In  the  gas  house  the  switchboard  is  different  from 
installations  usually  found  in  that  carbon  circuit 
breakers  were  used  instead  of  fuses  in  the  circuits  of 
each  motor.  This  represented  quite  a  considerable 
saving  in  maintenance  and  very  little  if  any  additional 
initial  expense. 

The  pumping  stations,  acid  plant,  permanent  com- 
munity buildings  and  other  outlying  parts  of  the  plant 
were  at  such  a  distance  that  it  was  not  feasible  to  supply 
them  with  direct  current.  Therefore  two  banks  of 
transformers,  with  a  total  rating  of  1,200  kv.,  stepping 
up  from  the  turbo  alternators  to  2,300  volts,  were 
installed.  This  energy  was  distributed  over  wooden  and 
sceel  poles.  It  was  found  that  in  some  cases  the  struc- 
tures carrying  the  overhead  steam  and  ammonia  pipes 
could  easily  be  adapted  to  carry  the  electrical  conductors. 
Telephone  cables,  signal  wires  and  street-lighting  cir- 
cuits were  also  carried  overhead.  A  ground  wire  was 
carried  over  the  electrical  wires  in  order  to  minimize 
disturbances  from  lightning,  which  is  very  severe  in 
this  section. 

Direct-Current  Cables  Underground 

An  underground  system  was  chosen  to  transmit 
power  from  the  power  house  to  the  various  buildings 
supplied  with  250-volt  direct-current  power,  telephone 
and  signal  cables.  There  are  altogether  twelve  man- 
holes, about  150  ft.  to  200  ft.  (45  m.  to  60  m.)  apart, 
and  between  these  manholes  tile  ducts  embedded  in  con- 
crete are  run.  The  manholes  themselves  are  suflSciently 
large  to  allow  a  man  to  stand  erect  with  plenty  of  room 


for  making  splices.  These  manholes  are  made  of 
reinforced  concrete,  and  standard  type  of  frames  and 
covers  were  installed  at  the  proper  level  for  the  pro- 
posed finished  street  grades. 

The  duct  lines  were  graded  to  three  different  points 
in  the  system  so  that  any  large  quantities  of  water 
collecting  could  be  drained  out  of  these  points.  This 
is  the  minimum  number  of  points  to  which  water  could 
be  drained  on  account  of  the  great  distances  and  con- 
tours. In  addition,  it  was  necessary  to  keep  the  con- 
duit runs  at  the  proper  level  to  avoid  interference  with 
air  gas,  water  and  sewer  mains  which  were  installed  at 
a  later  date. 

At  the  bottom  of  each  of  the  manholes  a  sump  pit  or 
depression  was  made  approximately  12  in.  (30  cm.) 
square  and   6   in.    (15  cm.)    deep,   which  collected   the 
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FIGS.   3  AND  4 — SUPPORT  OF  BUSES  OUTSIDE  ACID  PLANT   AND 
SUSPENSION  OF  CABLE  FROM  ROOF  TRUSS 

moisture  and  allowed  the  workman  to  stand  on  dry 
concrete.  U-bolts  were  installed  in  the  forms  before 
the  concrete  was  placed  and  were  of  considerable  value 
in  attaching  the  snatch  blocks  and  other  cable-pulling 
rigs. 

In  the  pumping  station  are  installed  three  150  hp. 
2,300-volt  motors  driving  centrifugal  pumps  and  also  a 
10-hp.  sump  pump.  On  account  of  the  shape  and  small 
size  of  the  building  there  was  not  sufl[icient  room  to 
make  a  good  open-wire  layout  of  the  2,300-volt  circuits 
inside  the  building,  so  triple-conductor  cable  in  conduit 
was  used  in  order  to  get  a  compact  and  safe  arrange- 
ment. This  was  especially  advantageous  where  the 
circuits  had  to  cross  each  other.  The  circuit  feeding 
the  pump  was  carried  down  in  2J-in.  (6.3-cm.)  conduit 
and  run  as  a  header  over  the  compensators.  Disconnect- 
ing switches  were  installed  so  that  each  starting  outfit 
or  motor  could  be  worked  on  without  danger  and  with- 
out opening  the  main  disconnecting  switches. 

The  construction  work,  except  the  nitric  acid  plant, 
which  was  designed  and  constructed  by  the  Chemical 
Construction  Companj-,  was  done  by  the  J.  G.  White 
Engineering  Corporation,  and  all  designs  (with  the 
exceptions  of  the  special  ammonia  and  acid  processes) 
were  made  in  conjunction  with  the  Nitrate  Division, 
Ordnance  Department,  U.  S.  A.,  and  the  General  Chem- 
ical Company. 


116 


ELECTRICAL     WORLD 


Vol.  76,  No.  3 


1 

1 

..-Sol 

'  of  Construction 
Plant 

r 

3 

600 
200 

/ 

■Gafes 
aasid 

/ 

CYCLOPEAN     CONCRETE 
DAM 

1 

y 

C 

FIS.I 

u 

7 

3 

Years 


Fig.  1 — Early  sale  of  construction  equipment  after  job  Is  com- 
pleted la  economical,  provided  market  conditions  and  other  factors 
are  equal. 

^    ,Flg..,  2i— Shpwlns  economy  of  early  completion  of  portions  of  a 
■hydro^lettrlc  plant. 

Tig-  3-^— Complete  cost  history  of  a  three-unit  steam  plant.  The 
•hddfid  ai-ras  represent  the  Interest  during  construction.  It  will 
"be  noted  thut  final  payments  on  the  6,000-kw.  turbine  were  mad,e 
after  Jt  liad  boeh   placed  In   operation. 

•Fig.  4^Cibst  history  of  A  two-unit  hydro-cloctric  plant.  Work 
.wsia'Stofvpfd' [twice,  asj^he  cjirvp  shows,  owlnetto  a. poor  bond 
market.  In  the  evaluation  of  this  plant  on  the  actual  cost 
basis  some  question  arose  as  to  proper  procedure.  ^Itwas'felt  that 


an  equitable  solution  was  determined  thus :  Total  cost  of  two 
units  —  AB.  Apportion  one-half  of  thi.s  cost,  or  AC,  to  second 
unit.  Draw  line  DC  as  shown.  Thus  the  shaded  areas,  as  de- 
fined, were  used  as  the  "dollar  years." 

Fig.    5 — Cost  history   of  a  transmission  line,  wherein   the  con- 
creting of  tower  footings  was  carried  out  after  the  line  was  copi- 

pleted. 

Fig.  6 — Cost  history  of  steel-tower  transmission  tie  line. 

Figs.  7  and  8 — JBhowlngj  payments  for  equipment  after  operation 
has  commenced.  ,  "  " 

Figs.   9  and  10 — .Cost  curves  for  heavy  city  pole  line  cpctenslon 
and  fop  smair  underground  Service,  ■ 


Interest  Charges  During  Constrnction 

Cost  Curves  for  Hydro-Electric  and  Steam  Plants  and  Transmission  Lines  Showing  Factors 

Involved  in  an  Economical  Construction  and  Operating  Program  for 

Estimating  and  Valuation  Purposes 

By  PAGE  GOLSAN 

Consulting  Enginvcr,  San  Francisco,  Cal. 
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IN  THE  estimation  of  the  cost  of  new  construction 
or  in  the  valuation  of  a  physical  property  "interest 
during  construction,"  among  other  overhead 
charges,  must  always  be  added  to  the  so-called 
"bare"  structural  costs.  In  small  jobs  quickly  completed 
this  cost,  expressed  as  a  percentage,  is  small,  and  for  this 
reason  its  importance  in  long-drawn-out  construction  is 
often  neglected.  Many  large  jobs  have  incurred  interest 
charges  up  to  25  per  cent  and  over,  and  in  these  days 
of  high  interest  rates  and  expensive  construction  pro- 
grams the  question  has  assumed  greater  importance. 
Owing  to  the  lack  of  published 
data  based  on  actual  facts, 
the  accompanying  curves  will 
be  of  interest.  In  determin- 
ing a  percentage  for  inter- 
est during  construction  the 
annual  interest  rate  should, 
of  course,  be  first  determined. 
If  an  entirely  new  project  is 
being  reported  on,  the  cost  of 
money  to  similar  going  con- 
cerns in  the  same  locality  may 
be  easily  ascertained  and  due 
allowance  must  be  made  for 
the  unseasoned  character  of 
the  securities  to  be  sold.  If 
additions  are  to  be  made  to 
an  existing  utility,  interest 
costs  can  be  closely  approxi- 
mated from  the  market  prices 
of  present  issues.  For  valu- 
ation purposes,  on  a  "cost" 
basis,  the  past  rates  of  interest 
may  be  usually  obtained  from 
the  records.  Bond  yield  tables 
will  quickly  determine  the  de- 
sired percentage  in  any  of 
these   instances. 

The   interest    costs    in    any 
problem  are: 

/  =  rdt, 
when  /  =  interest  costs,  r 
=  rate  per  year,  d  =  dollars, 
t  =  years;  or  more  simply: 
/  =  rate  (dollar-years). 
The  total  cost  of  a  project 
during  its  construction  can 
be  plotted  as  in  Fig.  1.  The 
expenditure  of  money  starts 
at  A,  and  the  totals  are  as  represented  from  time 
to  time.  At  BC  the  expenditures  are  complete  and 
the  project  is  placed  in  operation.  Calculus  easily  proves 
that  the  area  ABC  is  proportional  to  the  "dollar-years" 
of  investment  during  this  construction  period.  \Vhence 
Interest  during  construction  =  r  X  area  X  constant 
As  an  example  to  determine  this  constant  for  Fig.  i, 
let  1  im  vertically  =  $600,000  and  1  in.  horizontally  = 
one  year.     Then   if  the  area   is   obtained   by   a  plani- 


meter  in  square  inches,  the  constant  equals  600,000;  that 
is,  each  square  inch  =  $600,000  X  one-half  year  = 
600,000  dollar-years. 

The  aim  of  an  engineer  in  designing  construction 
work  should  be  toward  the  reduction  of  the  dollar-year 
area.  This  may  be  accomplished  by  (1)  shortening  the 
period  in  its  entirety,  (2)  starting  various  portions  so 
that  all  parts  will  be  finished  just  when  needed  and  not 
sooner,  (3)  deferring  payments  where  possible  (and 
ethical),  without  incurring  additional  interest,  and  (4) 
bringing  into  use  as  much  of  the  plant  as  possible  at  an 
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Figs.  11  and  12 — Identical  data  on  under- 
ground work,  the  former  being  expressed  in 
dollars  ot  cost  and  tlie  latter  In  percentage  of 
cost.  Fig.  11  would  lead  to  the  belief  that  a 
wide  variation  existed  in  interest  during  con- 
struction percentages  between  large  and  small 
undergiound  jobs.  Fig.  12.  however,  shows 
the  divergency  to  be  not  so  great  as  expected. 

Fig.  13 — A  typical  steam  plant  Job.  The 
first  small  expenditures  are  for  engineering, 
tlie  next  series  ot  payments  being  the  purchase 
of  the  real  estate  and  actual  construction, 
undertaken  about  a  year  and  one-half  after 
first  contemplation. 

Fig.  14 — Cost  progress  of  a  large  hvdraulic- 
slulced  earth-fill  dam.  The  slacking  up  of 
work  during  the  winter  is  clearly  shown.  The 
small  inset,  showing  how   this   dam   was   used 
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during  its  construction  (as  nearly  all  such 
dams  may  be  if  properly  designed),  presents 
ctrtain  difflcultics  to  tlic  valuation  engineer  in 
computing  the  interest  during  construction. 
From  the  Inset  of  Fig.  14  It  clearly  cannot 
be  held  that  all  interest  after  the  end  of  the 
second  .year  Is  chargeable  to  operation,  for  the 
dam  was  incomplete.  On  the  other  hand,  after 
a  certain  date  all  water  was  shut  out  of  the 
temporary  flumel  and  to  all  intents  the  struc- 
ture was  in  full  operation.  The  solution  in 
this  case  was  as  follows:  (1)  Entire  area  up 
to  .(IB-construction.  (2)  Determine  the  per- 
centage that  the  shaded  area  of  usage  bears  to 
the  area  of  100  per  cent  usage.  Such  per- 
centage of  the  area  ABCD  charged  to  opera- 
tion, the  balance  to  interest  during  construc- 
tion. 


early  date.  The  program,  however,  must  not  increase 
costs,  through  hasty  work,  beyond  the  saving  of  interest. 
The  accompanying  curves  are  based  on  expenditures  as 
paid,  and  in  reference  thereto,  for  either  estimation  or 
valuation  purposes,  it  should  be  remembered  that  favor- 
able financing  nearly  always  requires  the  sale  of  securi- 
ties considerably  in  advance  of  construction.  A  further 
point  that  is  often  overlooked  is  that  overheads  incur 
interest  as  well. 
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Metal  Deposition  in  Arc  Welding— II 

Mechanism  of  Metal  Transfer  from  Electrode  to  Plate  Is  Explained  by  the  Aid  of  Photography 
—Evidence  Indicates  that  85  Per  Cent  of  Metal  Is  Carried  Across  Arc  in 
Liquid  Form  by  Molecular  Forces 

By  O.  H.  ESCHHOLZ 

Research  Engineer  Westinghouse  Electric  &  Manufacturing  Company 
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■^  VIDENCE   that   the   passage   of   metal   across 

the  arc  in  metal-electrode  arc  welding  results 

.  principally  from  simple  molecular  forces  rather 

^  than  from  vaporization  and  condensation  or 
from  rapid  gas  expansion  was  offered  in  the  first  part 
of  this  paper,  published  in  the  Electrical  World  of 
June  12.  Further  study  of  the  problem  is  now  pre- 
sented, based  upon  oscillographic  records  of  welding 
current  and  voltage,  which  corroborates  the  author's 
explanation  of  the  mechanism  of  metal  transfer,  and 
the  influence  of  this  basic  theoi-y  on  the  design  of 
welding  equipment  and  on  welding  operations  is  pointed 
out.  Analogies  are  also  offered  to  permit  the  ready 
visualization  of  metal  transfer. 

Circuit  Characteristics  of  Metal  Deposition 

The  variations  produced  in  the  circuit  current  and 
voltage  by  the  mechanism  of  metal  deposition  may  be 
observed  readily  upon  inspecting  oscillograms  of  arc 
characteristics  when  welding  from  a  direct-current,  110- 
volt  source,  with  a  resistance  ballast  only  in  series  with 
the  arc.  It  is  well  known  that  a  stable  arc  may  be  main- 
tained with  such  a  circuit.  The  resulting  current  and 
voltage  reaction  are  therefore  indicative  of  the  stabiliz- 
ing characteristics  desired  in  circuits  of  special  design. 

When  the  rate  of  liquid  metal  deposition  is  low  and 
the  arc  is  sustained  largely  in  an  atmosphere  of 
vaporized  electrode  material,  arc  voltage  and  arc  current 
remain  nearly  constant  in  value,  as  shown  in  Figs.  6, 
7  and  8  for,  respectively,  tungsten,  carbon  and  iron 
(a-b)  arcs.  Upon  increasing  the  energy  concentration 
at   the   wire    electrode    terminal    the    end    is    liquefied, 
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FIGS.    C,    7    AND   8 — CURRENT    AND   VOLTAGE    FLUCTUATIONS    FX)R 

SHORT  ARCS  WITH    1-IN.   ELECTRODES 

(6)  Tunesten  electrode  (negative).  Scale:  Time.  0.33  sec- 
In.  Voltage,  71.8  volts-ln.  Current.  162  amp.-ln.  (7)  Carbon 
electrode  (negative).  Scale  same  as  Fig.  6,  except  that  voltage 
scale  is  71.8  volts-ln.  (8)  MUd-steel  electrode  (negative).  Scale 
same  a.s  In  Fig.  7.  No  liquid  metal  was  observed  to  have  been 
deposited  In  period  a-6.     Rate  at  globule  deposition  0.8  per  second. 
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FIG.  9 CURRENT  AND  VOLTAGE  VARI- 
ATION   FOR    CYCLE    OF    METAL 
DEPOSITION 

s,  starting  of  arc  ;  g,  growth  of  liquid 
globule :    d,    deposition    of    globule. 


assumes  a  globular  form,  as  discussed  above,  increasing 
in  size  and  shortening  the  arc  until,  in  long  arc  down- 
ward welding,  its  weight  exceeds  the  retaining  forces 
when  the  globule  falls  to  the  plate.  Fig.  10  shows 
typical  arc  current  and  voltage  fluctuations  under  this 
condition.  A  cycle  of  deposition  appears  to  be  as 
follows : 

1.  After  forming 
the  arc,  appreciable 
time  is  required  to 
liquefy  the  electrode 
end. 

2.  The  liquefied  end 
assumes  a  globular 
form,  enlarges,  de- 
creasing arc  length 
and  arc  voltage,  while 
increasing  arc  current. 

3.  When  the  glob- 
ule has  enlarged  suffi- 
ciently to  bridge  or 
short-circuit  the  arc 
stream,  the  arc  volt- 
age drops  to  practi- 
cally zero  and  the  arc  current  increases  to  short-circuit 
value. 

4.  The  short-circuit  condition  exists  until  the  globule 
is  no  longer  in  contact  with  the  wire  electrode. 

5.  At  the  instant  of  detachment  the  current  decreases 
while  the  voltage  rises  sufficiently  to  re-establish  the 
flow  of  the  welding  current  in  the  partially  deionized 
arc   gases. 

Fig.  9  shows  this  cycle  graphically.  Fig.  11  illus- 
trates circuit  characteristics  upon  holding  a  short  arc 
with  the  same  mild-steel  electrode  used  in  Fig.  10.  The 
increased  frequency  of  metal  transfer  is  obvious,  a 
smaller  globule  being  required  to  bridge  the  arc  gap. 
The  contraction  and  expansion  of  arc  gases  due  to  this 
intermittent  deposition  produce  a  characteristic  sputter- 
ing or  "frying"  noise;  the  frequency  of  the  sound-wave 
impulses  indicates  the  rate  of  metal  deposition,  arc  cur- 
rent, arc  length  and  electrode  characteristics. 

Upon  welding  overhead  with  a  long  arc  very  little 
metal  is  deposited.  Figs.  5h  (June  12)  and  12  show  the 
characteristic  appearance  of  arc  and  the  variation  in  arc 
current  and  voltage.  Upon  shortening  the  arc  stream, 
however.  Figs.  5g  (June  12)  and  13,  molecular  forces  of 
iittraction,  discussed  above,  produce  metal  transfer.  In 
Fig.  5g  the  globular  electrode  end  may  be  observed  in 
close  proximity  to  the  arc  crater  formed  on  the  layer 
of  deposited  metal.  The  manipulative  skill  and  metal 
deposition  rate  vary  widely  for  different  electrodes.  A 
comparison  of  the  downward  and  overhead  deposition 
characteristics  of  a  given  mild-steel  electrode  may  be 
obtained  by  a  study  of  Figs.  14  and  15,  while  a  com- 
parison of  the  overhead  (deposition  characteristics  of 
two  different  mild-steel  electrodes  may  be  obtained  on 
inspecting  Figs.   13  and   15. 
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FIGS.    10    TO    12 — CHARACTERISTIC    OSCILUKJRAMS    FOR    VARIOUS 

ARC- WELDING  PROCESSES 

(10)  Long-arc  downward  wiliilnK  usIhk  mlld-steol  electrode. 
Scale  same  as  Fig.  7.  Depo.sition  of  liquid  globules  at  a  (rate 
about  2.4  per  second).  (11)  Same  as  10.  except  short  arc  length. 
Note  increased  frequency  of  deposition  (rate  about  25  per  second). 
(12)  Long-arc  overhead  weUiing.  practically  no  metal  deposition. 
Scale  and  electrode  same  as  in  Fig.  10.  Appearance  of  arc  shown 
In  Fig.  .'ih.     Rate  of  globule  deposition,  zero. 

In  view  of  these  electrode  characteri.stics,  as  well  as 
•others  discussed  in  previous  papers',  the  welding  cir- 
cuit  .«ihould   possess   the   following  characteristics: 

1.  Ease  of  arc  establishment  when  electrodes  are 
cold. 

2.  Freedom  from  "sticking"  or  "freezing"  of  elec- 
trodes  on   short-circuiting  arc   stream. 

3.  Maintenance  of  a  stable  arc  and  approximate  con- 
stant current  value  during  growth  of  liquid  globule. 

4.  Increase  of  welding  current  at  instant  and  during 
the  period  in  which  the  globule  short-circuits  arc  stream. 
This  is  essential  if  adequate  penetration  is  to  be  secured 
in  short  arc  welding,  the  increased  rR  energy  replacing 
to  a  considerable  extent  the  arc  terminal  energy  lost  on 
short-circuiting  the  arc  stream. 

5.  Rapid  increase  in  arc  voltage  at  instant  of  globule 
detachment  for  the  purpose  of  facilitating  the  re-estab- 
lishment of  a  stable  arc. 

The  single  operator  set  described  in  A.  M.  Candy's' 
paper  incorporates  these  characteristics  with  the  desired 
portability  and  efficiency,  the  complete  unit  occupying 
about  half  the  space  and  having  twice  the  efficiency  of 
a  constant-potential  unit.  Figs.  1(5,  17  and  18  show  how 
this  machine  responds  to  the  phenomena  of  n)etal  trans- 
port, facilitating  arc  establishment,  arc  maintenance 
and  deposit  fusion. 

Analysis  of  Wklding  Characteristic:s 

The  significance  to  the  welding  engineer  of  this 
analysis  of  metal  transport  is  as  follows : 

A.    An  examination  of  the  globular  tips  permits: 

1.  Classification  of  electrode  wires. 

2.  Selection   of    electrodes    which    will    produce    a 

minimum  oxide  content,  gas  pockets  and  arc 
instability. 

'"Some  Recent  Investigations   in  Arc  Welding,"  O.  H.   Eschholz. 

December.   1917.  A.l.   and     S.E.E..  pp.   714-717;    "Training  of  Arc 

Welders."  O.    H.    Eschholz.   Eij:ctbcal  Worlp,  Sept    27.   1919.   pp. 

692-696. 

sjune  convention   1920.  A.I.E.E..   "Characteristics  and  Perform- 

.  ance  of  Arc-Welding   Machines." 


3.    A  rough  estimate  of  the  arc  length  maintained 
by  the  welder. 

B.  Use  of  a  short  arc  length 

1.  Retards  the  rate  of  oxygen  penetration  into  the 

solid  incandescent  electrode  metal  beyond  the 
arc  stream. 

2.  Increases  the  deposition  rate.     With  some  elec- 

trodes the  increased  force  obtained  on  bringing 
globules  in  contact  with  the  wetted  plate  sur- 
face after  a  short  period  of  growth  increases 
the  deposition  rate  .35  per  cent  above  that 
when  maximum  globular  growth  is  permitted. 

C.  To  facilitate  overhead  welding,  electrodes  must 
possess,  apparently,  the  following  characteristics: 

1.  Small  maximum  globular  formation. 

2.  Stabilizing  ingredients  to  facilitate  re-establish- 

ment of  arc  after  globular  short  circuit;  free- 
dom from  occluded  and  generated  gases. 

3.  High-temperature  gradient  at  junction  of  liquid 

globule  and  electrode,  in  oi-der  that  the  contact 
surface  may  be  a  minimum  and  the  forces  hold- 
ing globule  to  electrode  may  therefore  also  be 
a   minimum. 
Analogies  Showing  Metal  Transport  Process 
To  convey  an  adequate  conception  of  the  magnitude 
of  the  forces  producing  metal  transport,  the  author  has 
developed  a  number  of  analogies  employing  the  use  of 
mercury  and  amalgamated  surfaces: 

Downward  Welding. — A  device  for  simulating  metal 
deposition  under  this  condition  is  shown  in  Fig.  19. 
Mercury  is  admitted  into  the  upper  end  of  a  copper  tube 
serving  as  the  wire  "electrode,"  flowing  down  slowly 
until  it  reaches  the  lower  end.  As  this  part  of  the 
"electrode"  is  amalgamated  the  force  of  surface  tension 
causes  a  globule  to  form  and  enlarge  until  its  weight 
exceeds  the  surface  tension  at  the  "electrode,"  when  the 
globule  drops  to  the  plate  and  another  proceeds  to  form. 
A  constant  stream  of  mercury  may  therefore  be  ad- 
mitted at  the  upper  "electrode"  end  and  an  intermittent 
globular  deposition  secured  from  the  lower  end. 
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FIGS,    l:?,    14    AND    \h CIRRENT    AND    VOLTAGE   VARIATION    TOK 

METAL  ARC- WELDING  PROCESSES 
(13)  Short-arc  overhead  welding,  metal  deposiUon  as  shown 
in  Fig  5o  Scale  and  electrode  same  as  in  Fig.  10.  Rate  of 
deposition  approximately  28  per  second.  (14)  Short-arc  down- 
ward welding  Change  In  make  of  electrodes  only.  Compare 
with  Fig  11  and  Fig.  15.  globule  rate,  13  per  second.  (15) 
Short-arc  overhead  welding,  same  electrode  as  In  Fig.  14.  Com- 
pare with  Figs.  13  and  14.     Rate  of  deposiUon.  6  per  second. 
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FIGS.  16,  17  AND  18 — CHARACTERISTICS  OF  SPECIAL  WELDING  MACHINE  DESIGNED  TO 

FACILITATE  STARTING  OF  ARC,  DEPOSITION  OF  METAL  AND  ARC  MAINTENANCE 

(16)  Arc  current  (lower)  and  arc  voltage  (upper).  Electrodes,  ^3  In.  Bare  mild-steel  wire. 
Time,  0.37  second  per  Inch.  (17)  Same  as  Fig.  16,  excepting  coated  electrode  used.  Film 
speed,  0.65  seconds  per  Inch.  (18)  Same  as  Fig.  16,  excepting  covered  electrodes  used.  Speed. 
0.33  seconds  per  inch. 


Upon  shortening  the  "arc"  so  that  an  inclined  amal- 
gamated plate  is  brought  into  contact  with  the  surface 
of  the  enlarging  globule,  the  forces  of  surface  tension 
and  adhesion  at  the  contact  area  assist  the  force  of 
gravity  in  detaching  the  globule.  The  increased  rate  of 
metal  deposition  by  the  use  of  a  short  arc  may,  there- 
fore, be  easily  demonstrated.  If  a  very  short  arc,  t\j 
in.  (1.7  mm.),  is  held,  the  flow  of  mercury  is  continuous. 
This  condition  may  also  be  obtained  with  welding  elec- 
trodes, a  very  .skilled  operator  having,  to  the  author's 
knowledge,  held  for  an  appreciable  time  a  6-volt  "arc" 
with  a  bare  electrode.  A  similar  condition  may  be 
obtained  more  readily,  however,  with  heavily  covered 
wire.     The  maintenance  of  such  a  continuous  flow  of 


metal  on  short-circuiting  the 
arc  stream  greatly  reduces 
energy  concentration  at  the 
plate  and  therefore  produces 
incomplete  fusion  of  deposited 
metal  to  joint  members. 

Overhead  Welding. — Metal 
deposition  phenomena  occur- 
ring on  welding  a  vertical, 
inclined  or  overhead  surface 
may  be  demonstrated  with  the 
device  shown  in  Fig.  20.  The 
end  of  the  "electrode"  tube  in 
this  case  has  a  small  opening 
and  is  not  amalgamated.  On 
admitting  mercury  into  the 
connecting  tube  at  a  suitable 
height,  a  globule  is  formed 
on  the  end  of  the  electrode. 
If  a  long  arc  is  held  or  if  the 
"electrode"  end  is  amalga- 
mated, globular  growth  will 
continue  until  the  liquid  sur- 
face ruptures,  whereupon  the 
metal  flows  down  the  electrode 
walls.  The  irregular  or  stri- 
ated electrode  contour  shown 
in  Fig.  5h  was  produced  in 
this  manner. 

Upon  shortening  the  "arc" 
to  approximately  i^  in.  (2.4 
mm.),  globule  growth  contin- 
ues until  contact  is  made  with 
the  wetted  or  amalgamated 
plate  surface.  (In  practice 
this  wetted  condition  is  pro- 
duced by  the  energy  developed 
at  the  positive  or  plate  arc 
terminal.)  The  globule  then 
appears  to  leap  upward.  A 
similar  phenomenon  in  over- 
head welding  has  led  operators 
to  conclude  that  the  electrode 
metal  "jumps"  to  the  plate. 
This  rapid  transmission  is 
caused  mainly  by  the  greater 
total  surface  tension  exerted 
on  the  globule  at  the  plate. 
The  area  of  contact  between 
globule  and  wire  electrode  is 
defined  by  the  perimeter  of 
the  electrode.  However,  as 
the  plate  surface  is  relatively 
flat,  liquid  in  contact  with  it 
may  spread  over  a  large  area.  Since  the  total  surface 
tension  is  a  function  of  the  perimeter  of  the  contact 
area,  it  is  apparent  that  by  a  suitable  selection  of  wire 
electrode  size,  current  as  well  as  arc  length,  the  sum 
of  the  forces  of  surface  tension,  cohesion  and  gravity 
acting  to  hold  the  globule  to  the  electrode  end  may  be 
exceeded  by  the  combined  forces  of  surface  tension 
and  adhesion  tending  to  lift  the  globule  to  the  plate. 
In  practice  it  is  therefore  found  that  overhead  weld- 
ing is  facilitated  by  holding  a  short  arc  (small 
globule  and  low  weight),  reducing  current  from  150 
amp.  to  125  amp.,  with  a  jfe-in.  (3.9-mm.)  electrode 
(improved  control  in  globular  formation,  decrease  in 
wetted  wire  electrode  surface  and  therefore  total  sur- 
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face  tension  and  cohesion  at  electrode).  A  further 
reduction  in  attractive  forces  at  the  wire  electrode  is 
accomplished  on  decreasing  the  electrode  diameter  and 
current  to  respectively  J  in.  (3.4  mm.)  and  100  amp. 

The  deposition  characteristics  obtained  due  to  the 
expansion  of  occluded  or  generated  gases  may  be  demon- 
strated by  trapping  air  in  a  A-in.  (1.7-mm.)  connecting 
tube.  On  varying  the  amount  of  confined  gas  and  height 
of  mercury  column,  either  the  pellet  discharge  or  a  slow 


globular  enlargement,  terminated  by  rupture,  may  be 
duplicated. 

Although  the  knowledge  concerning  the  behavior  of 
the  welding  arc  is  still  incomplete,  the  hypothesis  that 
metal  transport  is  chiefly  caused  by  the  forces  of 
molecular  attraction  facilitates  the  interpretation  of 
important  arc  phenomena  and  offers  as  well  a  basis  for 
the  ordered  determination  of  electrode  requirements, 
apparatus  design  and  welding  characteristics. 


High-Speed  Wheels  for  Low-Head  Plants 

Old  Low-Head  Plant  with  One  750-Kw.  Generator  Geared  to 
Seven  Wheels  Through  Jack  Shaft  Replaced  by  Three  High-Speed 
Water  Turbines  Direct-Connected  to  Three  320-Kw.  Generators 

By  A.  STREIFF 

Faryo  Engineering  Company 

A  HYDRO-ELECTRIC  plant  that  is  probably 
the  first  of  its  kind  has  been  placed  in  opera- 
tion by  the  Consumers'  Power  Company  near 
-Plainwell,  Mich.  This  station  contains  three 
Allis-Chalmers  high-speed  runners  of  the  latest  type 
and  has  the  further  unique  characteristic  that  the  head- 
water over  the  turbines  is  raised  and  the  turbines  there- 
fore may  be  classed  among  those  installations  which  are 
known  as  "vacuum  turbines." 

Originally  there  had  been  a  hydro-electric  station  on 
the  same  site,  which  is  on  the  Kalamazoo  River,  2  miles 
(3.2  km.)  below  Plainwell,  Mich.  It  had  consisted  of 
a  timber  penstock,  earth  embankment  and  gate  spill- 
way. The  head  was  13..5  ft.  (4  m.).  Seven  old-type 
wheels  geared  to  a  jackshaft  were  operated  in  the  tim- 
ber flume  and  were  coupled  to  a  single  750-kw.  genera- 
tor. This  old  plant  was  destroyed  by  fire  on  May  20, 
1919,  and  the  penstocks  were  then  rebuilt  in  concrete. 
The  new  generating  units  delivered  power  for  the  first 
time  on  Jan.  28,  1920. 

In  the  new  plant  there  are  three  penstocks  each  of 
which  contains  a  72-in.  (183-cm.)  Allis-Chalmers  type 
NX  turbine,  operating  at  164  r.p.m.  and  delivering  380 
b.-hp.  under  a  head  of  12  ft.  (3.6  m.).  This  type  NX 
turbine  as  developed  by  F.  Nagler  constitutes  a  very 
material  advancement  in  turbine  design.  The  tendency 
in  this  design  has  in  the  last  decade  more  and  more 
approached  the  Jonval  type,  showing  a  constancy  of  dis- 
charge at  various  speeds.  The  previous  important 
stride  in  the  design  of  high-speed  runners  was  made  by 
Professor  Zowski,  whose  high-speed  runners  of  a  type 
characteristic  around  100  are  even  now  unsurpassed. 
These  Zowski  runners  have  all  the  characteristics  of  the 
Jonval  turbine  and  even  at  high  speeds  approach  the 
characteristics  of  Fourneyron  turbines.  The  turbines  of 
the  Plainwell  dam  have  been  designed  entirely  along  the 
lines  of  the  Jonval  tui-bines  and  show  at  increasing 
speeds  the  characteristics  of  the  Fourneyron  turbines. 
The  result  is  that  much  higher  speeds  have  been  attained 
by  this  type  NX  turbine  than  is  possible  by  any  other 
type. 

At  full-gate  opening  the  Plainwell  turbines  show  a 
type  characteristic  of  143.  The  runner  is  an  entire 
departure  from  the  Francis,  or  the  so-called  mixed-flow, 
turbine  and  is  of  the  Jonval  type  with  important 
innovations.     The   arms   of   the   old   Jonval   turbine   to 


TWO   VIEWS    OF    NEW   TYPE    OF    RUNNER    FOR    HIGH-SPEED, 
LOW-HEAD  TURBINES 

which  the  bucket  ring  was  fastened  are  eliminated 
entirely  and  the  buckets  drawn  back  to  the  hub.  The 
reduction  of  the  number  of  buckets  previously  applied 
in  high-speed  runners  is  here  carried  to  the  limit.  The 
number  of  buckets  or  blades  has  been  reduced  to  four, 
and  these  four  are  spaced  wide  apart,  so  that  the 
buckets  and  clearance  between  buckets  each  occupy  about 
one-eighth  of  the  total  projected  area  of  the  runner.  In 
this  manner  a  veiy  high-type  characteristic  has  been 
obtained. 

As  to  the  efliciencies  that  may  be  expected  from  such 
a  high-type  characteristic  it  is  evident  that  the  eflliciency 
of  high-speed  runners  of  the  Zowski  design  has  not  yet 
been  fully  attained.  These  Zowski-LefTel  turbines,  as 
finally  developed  by  F.  B.  Fish,  have  given  at  Holyoke 
an  efficiency  of  more  than  92  per  cent,  whereas  the 
type  NX  turbine  at  the  present  time  shows  a  maximum 
Holyoke  efficiency  of  86  per  cent  to  87  per  cent. 

The  accompanying  illustration  shows  a  view  of  the 
runner  which  has  the  general  appearance  of  an  ordinan- 
propeller.  It  is  made  of  cast  iron.  The  wide  openings 
between  the  buckets  are  of  great  advantage  from  an 
operating  standpoint,  as  it  is  impossible  for  the  wheel 
to  become  clogged  by  trash.  The  runners  are  placed  in 
turbine  cases  of  the  ordinarj*  design. 
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This  type  of  turbine  requires  a  draft  tube  of  as  great 
length  as  po.=sible  in  order  to  attain  the  necessaiT  effi- 
ciency. The  draft  tube  made  of  steel  plate  is  a  flaring 
cone  with  vertical  axis  of  the  hydraucone  type  designed 
by  William  M.  White.  In  this  case  the  outline  closely 
approaches  the  theoiretical  ideal  draft -tube  forms,  the 
calculations  of  which  were  given  by  Professor  Prasil. 
The  characteristic  of  this  draft  tube  is  that  the  distance 
from  the  tailrace  bottom  to  the  draft-tube  edge  is  com- 
paratively small  and  the  flare  at  the  lower  diameter  is 
great. 

On  account  of  the  large  size  of  the  turbine  for  the 
head  and  the  high  elevation  of  the  center  of  the  turbine 
case  necessarj-  through  the  required  length  of  the  draft 
tube,  the  wheel  center  in  the  Plainwell  plant  came  too 
near  the  headwater  to  insure  satisfactory  operation  in 
the  ordinarj'  way.  It  was  therefore  decided  to  use  the 
so-called    vacuum-turbine    setting    in    order    to   provide 


SECTION  OF  PLAINWELL    (MICH  )    PLANT  USING   NE^V  TYPE 
OF    HIGH-SPEED   TURBINES 


The   so-called   vacuum-turbine   setting 
by  the  curtain  wall.      Air  is  removed  by 


s   used,   being   sealed   off 
the  2-in.  ejector. 


sufficient  depth  of  water  over  the  turbine.  These 
vacuum  turbines  were  introduced  for  the  first  time  by 
the  Escher-Wyss  Company  of  Switzerland,  and  several 
in.stallations  have  been  made  in  which  the  turbines  were 
installed  in  whole  or  in  part  above  headwater  and  operate 
in  a  partial  vacuum.  The  Plainwell  turbines  are  still 
under  the  ordinary'  headwater,  but  the  water  level  over 
the  turbine  when  operating  is  raised  about  6  ft.  ( 1.8  m.) 
above  headwater  in  the  pond  and  rises  to  the  underside 
of  the  generator-room  floor,  the  entrance  being  sealed 
by  a  curtain  wall.  This  concrete  penstock,  therefore,  is 
entirely  closed  and  operates  under  a  partial  vacuum.  The 
air  is  constantly  removed  by  means  of  a  water  ejector 
of  small  size.  Its  water  consumption  is  insignificant 
compared  with  the  discharge  of  the  turbine. 

After  the  plant  was  placed  in  operation  the  vacuum 
was  tested  and  found  to  be  .5,'  in.  (13.3  cm.)  at  normal 
pond  level,  which  showed  that  the  penstock  was  full  of 
water  to  the  underside  of  the  generator  floor.  The 
turbines  have  not  yet  been  tested  but  are  fulfilling 
power  guarantees. 

An  interesting  feature  in  the  general  appearance  of 
the  plant  is  the  unusually  small  size  of  the  generator  as 


compared  with  the  size  of  the  turbine.  Usually  the 
generator  for  such  a  low-head  plant  is  of  quite  large 
diameter.  The  small  size  of  the  Plainwell  generators  is 
due  to  the  high  speed  of  the  turbines,  and  this  permits 
the  economical  use  of  direct-connected  exciters  on  top  of 
the  generators. 

The  generators  are  400-kva.,  320-kw.,  0.8-power  fac- 
tor, 164-r.p.m.,  2,500-volt,  three-pha.se,  60-cycle 
machines.  The  thrust  bearing  is  a  General  Electric 
Company  combined  spring-thrust  and  guide-bearing 
type.  The  machines  are  provided  with  alarm  thermom- 
eters and  oil  gages  to  control  the  oil  level  in  thrust 
bearings.  The  governors  are  Woodward  governors  of 
6,700  ft.-lb.  (924.6  kg.-m.)  capacity  and  belted  to  the 
turbine  shaft.  At  times  of  low  water  one  or  more  of 
these  machines  may  be  used  as  a  synchronous  con- 
denser to  improve  voltage  conditions  on  the  company's 
transmission  lines.  This  is  possible  in  this  type  of  unit 
because  no  bearings  depend  on  passage  of  water  through 
the  wheel  for  lubrication  or  cooling. 

The  oil  switches  are  equipped  with  disconnecting 
switches  for  inspection  purposes,  in  accordance  with 
standard  practice  of  the  Consumers'  Power  Company. 

There  will  be  three  type  H  60-cycle,  400-kva.,  45,000- 
volt  primary,  2,500-volt  secondary,  oil-cooled,  single- 
phase  outdoor-type  transformers.  The  40,000-volt  high- 
tension  switch  is  also  rated  at  400  amp.  This  is  mounted 
on  a  pipe  framework,  will  be  automatic  and  hand- 
operated,  and  will  be  provided  with  bushing  type  cur- 
rent transformers  so  as  to  operate  the  necessary  relays. 
The  entire  plant  is  operated  by  one  man  on  each  shift. 

At  the  Plainwell  plant  the  hydraulic  structures  were 
designed  by  the  Fargo  Engineering  Company  of  Jack- 
son, Mich.  J.  B.  Foote  is  chief  engineer  of  Consumers' 
Power  Company  and  W.  W.  Tefft  is  hydraulic  engineer. 


Electrical  Development  in  China 

ACCORDING  to  the  Transpacific,  there  are  only  168 
iV  electrical  undertakings  in  China,  forty-nine  of 
which  are  under  foreign  management.  The  Japanese 
have  invested  over  $100,000,000  in  such  enterprises 
through  the  South  Manchurian  Railway  Company  and 
$759,000  through  other  concerns,  and  the  British  have 
invested  $25,000,000,  of  which  about  half  is  through 
Chinese  concerns.  In  Canton  there  are  twenty-two 
power  and  light  companies  in  addition  to  the  British 
Tramway  Company.  No  water  power  is  used,  most  of 
the  power  being  derived  from  oil,  except  for  two  coal- 
burning  plants.  They  are  all  small,  only  four  having 
a  capacity  of  over  1,000  kw.  There  are  also  twentj'-two 
electrical  enterprises  in  Kiangsu  Province,  centered 
around  the  city  of  Shanghai,  which  develop  twice  the 
power  of  the  Canton  plants.  All  of  them  use  steam 
power. 

Of  the  fifteen  electrical  companies  in  Shengking 
Province,  Manchuria,  thirteen  are  managed  and  owned 
by  the  Japanese,  and  the  30,000  kw.  of  power  generated 
is  supplied  to  Chino-Japanese  industrial  or  transporta- 
tion enterprises.  The  largest  single  enterprise  is  a 
power  house  of  the  railway  company,  which  generates 
4,500  kw.  by  steam.  Although  Shantung  Province  is 
one  of  the  most  populous  areas  in  China,  there  are  but 
four  Chinese  and  one  Japanese  plant,  generating  a  total 
of  but  5,000  kw.  In  the  other  provinces  there  are  only 
the  small  native  plants  using  gas  power  and  operating 
on  a  very  small  scale.  The  possibilities  for  future  devel- 
opment are  therefore  very  great. 
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By  S.  M.  KENNEDY 

Vice-president  Southern  California  Edison  Company 


THERE  is  ;i  story  told  of  a  young  man  who 
was  what  might  be  termed  a  strenuous  lover. 
On  one  occasion  when  embracing  his  sweet- 
heart he  fancied  he  heard  something  that 
sounded  like  a  gasp.  "Am  I  holding  you  too  tight?" 
he  queried.  "No."  was  the  young  lady's  reply ;  "all 
I  ask  is  that  you  leave  me  breath  enough  to  say,  'I 
thank  you.' "  Whatever  else  may  be  said,  there  is 
no  doubt  that  this  lady  understood  a  fundamental  prin- 
ciple, namely,  that  the  best  protection  for  present  joys 
and  the  best  assurance  for  the  fulfillment  of  hopes  for 
the  future  is  a  thankful  appreciation  for  past  favors. 
Now,  let  us  suppose  you  are  an  employee  of  a  public 
service  corporation,  possibly  just 
entering  the  business.  You  may 
have  come  to  the  company  from 
the  ranks  of  those  influenced  by 
prejudice  and  hostility  toward  cor- 
porations in  general  and  all  con- 
cerned with  them.  But,  doubtless, 
you  have  personal  ambitions — you 
desire  to  increase  your  usefulness 
to  the  company  and  you  are  striv- 
ing to  be  recognized  by  the  man- 
agement of  the  corporation.  If 
you  are  in  this  class,  if  you  desire 
to  reach  the  goal  of  your  ambition 
in  as  little  time  as  possible-  in 
short,  if  you  want  to  hold  a  trump 
card  in  playing  the  great  game  of 
success — then  here  is  a  message 
for  you.  Learn  to  retain  breath 
enough  at  all  fitting  times  to  .say 
"I  thank  you." 

Some  man  of  a  mercenary  mind 
once  said  that  the  four  sweetest  words  in  the  Eng'ish 
language  are  "Inclosed  please  find  check."  Be  that  as 
it  may,  sweetness  does  not  draw  all  the  prizes  in  life, 
and  other  attributes  may  be  considered  with  advantage. 
After  all,  the  envied  man  is  the  man  who  possesses 
personal  power — the  power  to  disarm  prejudice  and  to 
dispel  opposition,  the  power  to  win  friends  and  to  draw- 
business.  Find  such  a  man  and  he  will  tell  you  that 
the  three  most  potential  words  in  the  English  language 
are  "I  thank  you."  If  it's  checks  a  man  wants,  then 
the  checks  will  come  more  frequently  and  their  amounts 
will  be  greater  if  the  "I  thank  you"  is  never  overlooked. 
If  it's  ultimate  promotion  to  a  high  position  an  employee 
seeks,  then  one  of  the  surest  ways  to  draw  the  atten- 
tion of  superiors  and  create  a  favorable  impression  is 
to  understand  thoroughly  the  potentiality  of  the  words 
"I  thank  you." 

Most  men  know  there  is  a  proper  time  for  everything, 
and  the  proper  time  to  commence  saying  "I  thank  you" 
is  not  next  year  or  next  week,  but  now  and  at  once. 

"Look  to  this  day; 

For  yesterday  is  only  a  dream 

And  tomorrow  only  a  vision." 

An  editorial  writer,  in  a  recent  issue  of  a  daily  paper, 
published  an  article  under  the  caption  "The  Thank  Yoi: 
Club,"  thereby  indicating  that  he  realized  some  men  and 
women  were  daily  missi!ig  great  opportunities.  He  said 
in  part :  "It's  great,  the  'Thank  You  Club.'  No  initia- 
tion,   no    dues,    no    long-drawn-out    meetings    and    no 
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reports.  Any  one  can  join,  and  so  small  a  number  as 
two  make  a  quorum  to  do  business.  No  stated  meet- 
ings and  no  stipulated  place  of  meeting.  Anybody  can 
start  a  'thank  you  club.'  Beats  "overall  clubs'  all  to 
pieces,  lasts  longer,  does  more  good  and  spreads  sun- 
shine. One  carries  the  bylaws  around  in  his  head.  The 
password  is  'Thank  you."  And  that's  all  there  is  to  the 
whole  book  of  rules.  That's  all  it  means— the  "Thank 
You  Club'--just  a  'Thank  you'  for  the  little  services 
performed  daily  as  well  as  the  big  ones.  A  "Thank  you' 
is  more  appreciated  by  many  people  than  a  tip,  which  by 
some  may  be  considered  an  insult.  Start  a  club  some 
morning — watch  your  club  grow — good  ideas  spread. 
Try  the  club  for  one  day.  It  may 
make  you  a  life  member,  and  the 
'Thank  yous'  will  increase  and 
radiate  like  ripples  from  a  stone 
thrown  into  a  millpond." 

The  modern  public  utility  or- 
ganization is  much  like  a  great 
machine,  and  its  employees  are  the 
cogs  in  the  wheels  which  grind  out 
the  daily  round  of  usefulness.  But 
there  one  must  stop  in  the  simile. 
A  machine  itself  has  no  thinking 
power  and  no  initiative.  A  man 
or  woman  should  possess  both 
judgment  and  discernment  and  be 
capable  of  independent  thought 
and  action.  Upon  the  proper  u.se 
of  these  qualities  depends  the 
degree  of  ultimate  success  obtained. 
The  prosperity  of  a  utility  com- 
pany hinges  upon  the  kind  of  men 
who  handle  the  details  of  its  busi- 
ness. Do  these  men  work  together  harmoniou.sly 
and  efficiently?  Does  the  company  as  an  organi- 
zation endeaver  to  please  its  patrons  and  satisfy  the 
public?  Let  us  a.ssume  it  does.  Then  there  will  be  in 
evidence  a  spirit  of  courtesy  and  consideration  between 
man  and  man  and  between  the  company  and  its  cus- 
tomers. The  more  respect  and  consideration  fellow 
employees  have  for  one  another,  the  greater  will  be  the 
amount  of  kindly  courtesy  exhibited  in  daily  inter- 
course. And  the  more  a  utility  company  aims  to  please 
its  consumers,  the  greater  amount  of  public  confidence 
and  good-will  it  must  enjoy.  The  outward  and  visible 
sign  in  all  this  intercour.se  of  a  pleasing  character  i.s 
the  frequent  and  consistent  use  of  the  words  "I  thank 
you,"  when  prompted  by  the  right  spirit. 

It  is  quite  possible  that  some  may  ask  what  the 
proper  time  and  place  to  say  "Thank  you"  is  and  to 
whom  it  shall  be  said.  A  little  practice  will  soon  clear 
up  all  doubts  in  this  regard.  Some  people  may  be  sur- 
prised at  first  to  hear  the  words  addressed  to  them,  but 
they  will  not  be  shocked.  The  words  become  sweet 
music  to  the  ears  of  him  who  gives  and  of  him  who 
takes. 

The  time?  Any  time — in  personal  intercourse,  over  the 
telephone  or  through  correspondence.  The  place?  Any 
place  where  an  opportunity  is  given  to  recognize  the 
existence  and  assistance  of  another.  The  one?  Any 
one — whoever  does  you  a  small  favor  or  a  big  one; 
any  one  who  serves  you,  either  in  a  special  manner  or 
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along  the  lines  of  regular  routine.  "Thank  you"  is 
rarely  out  of  place  and  almost  always  welcome. 

Many  individuals  say  "I  thank  you"  because  the  words 
express  their  feelings  and  they  like  to  use  them.  Some 
people  feel  "I  thank  you,"  but  leave  the  feeling  to  be 
understood.  Others  there  are  who  do  not  know  the 
"I  thank  you"  feeling  and  rarely  use  the  words.  But 
the  "I  thank  you"  gospel  may  be  spread  if  it  is  con- 
sistently promulgated.  Ideas  are  like  nails — the  oftener 
you  hit  them,  the  deeper  they  sink.  Those  who  believe 
in  the  "I  thank  you"  policy  need  not  be  discouraged 
if  success  does  not  immediately  crown  their  efforts  to 
convince  others  of  its  value.  The  idea  will  eventually 
sink  in  through  persuasion,  conviction  or  self-interest, 
if  the  hammering  is  kept  up. 

There  is  another  angle  of  the  "I  thank  you"  idea 
which  is  not  along  the  lines  of  policy  or  self-interest. 
It  is  that  each  of  us  owes  a  debt  of  courtesy  and 
politeness  to  the  fellow-men  with  whom  we  come  in 
contact.  Shakespeare  has  said,  "Thanks  to  men  of  noble 
mind  is  honorable  meed."  We  have  no  more  right  to 
be  discourteous  or  impolite  to  our  neighbor  at  home,  to 
our  fellow  employee,  or  to  those  with  whom  we  daily 
come  in  contact,  than  we  have  the  right  to  hold  a  gun 
at  their  heads  and  forcibly  rob  them.  On  the  other 
hand,  if  one  finds  it  necessary  to  commit  robbery,  the 
average  man  is  liable  to  forgive  the  robber  if  he  does 
his  unpleasant  task  in  a  polite  manner  and  says  "1 
thank  you"  when  he  has  finished. 

The  fixed  star  of  ambition  is  the  eternal  guide  which 
beckons  men  on  to  the  goal  of  success.  Its  light  flashes 
from  the  desired  haven  of  ease,  comfort  and  affluence. 
The  lives  of  successful  men  illuminate  the  pathway  for 
those  who  seek  the  guiding  light  of  experience.  All 
successful  men  have  not  reached  the  goal  through  the 
same  attributes  or  by  the  same  means.  But  all  signs 
point  to  the  quickening  power  of  courtesy  and  polite- 
ness. History  demonstrates  that  most  men  who  have 
climbed  highest  learned,  when  their  feet  were  yet  on 
the  lowest  rounds  of  the  ladder,  of  a  marvelous  com- 
pelling power  the  use  of  which  had  an  irresistiblo  efliect. 
The  marvel  was  its  simplicity,  for  this  mysterious  power 
was  tied  up  in  the  use  of  the  three  modest  words  "I 
thank  you." 


Linking  Up  the  British  Empire 
by  Wireless 

THE  long-contemplated  plan  to  connect  all  parts  of 
the  British  Empire  by  wireless  telegraph  has 
received  fresh  impetus  through  the  issue  of  the  report 
of  the  committee  appointed  by  the  government  to  for- 
mulate such  a  scheme.  The  committee's  report,  which  is 
unanimous,  recommends  that  the  empire  shall  be  linked 
up  wirelessly  by  stages  of  about  2,000  miles  each  and 
that  the  system  employed  shall  be  that  of  the  genera- 
tion of  radio-telegraphic  energy  by  thermionic  valves. 

The  scheme  contemplates  two  main  chains  of  wire- 
less, one  receiving  dispatches  from  Africa  and  the  other 
from  Asia  and  Australasia,  both  with  Cairo  as  their  first 
station.  For  the  first  link  of  the  first  chain  a  connec- 
tion would  be  made  on  the  Poulsen  arc  system  between 
Oxford  and  Cairo,  which  the  Post  Office  Department  has 
nearly  completed. 

The  cost  of  the  scheme  is  estimated  at  £1,243,000  and 
it  is  figured  that  there  would  be  a  loss  of  about  £100,000 
annually  in  the  working  of  the  system  during  the  open- 
ing years. 


Columbia's  Six- Year  Com'se 
for  Engineers 

COLUMBIA  UNIVERSITY,  New  York,  is  calling 
attention  to  its  engineering  courses,  which  since 
1912  have  followed  the  plan  of  a  three-year  professional 
course  preceded  by  three  years  of  college  work,  including 
specified  and  thorough  training  in  mathematics,  physics 
and  chemistry.  In  this  way  six  years  elapse  between  the 
high  school  and  graduation  in  an  engineering  course. 
Many  eminent  engineers  and  technical  instructors  are 
in  favor  of  college  preparation  covering  this  length  of 
time,  and  it  will  be  remembered  that  the  committee  on 
development  of  the  Institute  of  Electrical  Engineers 
reported  and  the  Institute  itself  adopted  a  resolution 
declaring  for  a  six-year  course  in  electrical  engineering, 
two  years  of  this  to  be  given  to  the  study  of  the 
humanities.  Dean  George  B.  Pegram  of  the  School  of 
Mines,  Engineering  and  Chemistry  of  the  university 
asserts  that,  with  the  exception  of  the  mining  engineer- 
ing course  at  Leland  Stanford  Junior  University,  the 
courses  at  Columbia  are  the  only  ones  to  meet  this  desire. 
While  in  one  sense  the  Columbia  school  is  a  graduate 
school,  he  says,  in  another  sense  it  is  not.  That  is,  it  is 
distinctly  not  a  course  which  adds  two  more  years  to  the 
ordinary  course,  but  rather  one  in  which  more  time  has 
been  devoted  in  the  first  three  years  to  an  education  in 
the  humanities  and  in  the  fundamental  sciences,  its 
organization  being  along  the  same  lines  as  that  of  the 
law  school  and  other  professional  schools. 

The  three  years  of  preparatory  college  training  in- 
clude— in  addition  to  English,  history,  modern  lan- 
guages, philosophy  and  economics — mathematics  through 
differential  and  integral  calculus  and  elementary  differ- 
ential equations,  general  chemistry  and  qualitative  an- 
alysis and  very  thorough  training  in  general  physics. 
The  three  years  in  the  technical  school  are  entirely  taken 
up  with  professional  studies,  the  time  devoted  to  the 
special  branch  chosen  increasing  with  each  year.  For 
instance,  in  the  electrical  engineering  course,  physics, 
mathematics,  chemical  engineering  and  mechanical  engi- 
neering each  consume  more  of  the  student's  time  the  first 
year  than  does  his  electrical  course  proper,  but  in  the 
second  year  almost  one-half  and  in  the  third  year  fully 
two-thirds  of  his  time  is  devoted  to  electrical  engineer- 
ing pure  and  simple. 

President  Nicholas  Murray  Butler,  in  discussing  the 
plan  of  engineering  education  pursued  by  Columbia 
University,  has  dwelt  upon  the  fact  that  fewer  than 
50  per  cent  of  the  students  who  enter  engineering 
schools  remain  to  graduate.  "The  clear  differentiation 
in  our  present  program  between  the  undergraduate 
work  and  the  professional  school  work,"  he  says,  "to- 
gether with  the  deterring  influence  of  the  longer  course 
upon  those  whose  resolve  is  not  firmly  established,  op- 
erates to  collect  in  our  professional  engineering  school 
a  group'  of  men  of  sound  and  homogeneous  preparation, 
each  of  whom  is  there  for  good  reason.  The  interaction 
of  the  minds  of  these  well-selected  students  on  one 
another  is  by  no  means  one  of  the  least  important 
features  of  this  arrangement,  and  the  possibility  of  a 
much  higher  standard  of  instruction  is  obvious.  As 
for  those  other  students  who  may  have  spent  one  or 
more  years  in  college  looking  forward  to  an  engineering 
course  only  to  discover  that  their  real  interest  lies 
elsewhere,  they  are  when  in  college  in  the  very  best 
situation  for  directing  their  attention  to  preparation 
(r-  other  fields  of  labor." 
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Readers'  Views  and 
Comments 


Welding  Structural  Steel  Work 

To  the  Editor  of  the  Electrical  World: 

Sir:  The  article  by  H.  B.  Payne  in  your  issue  for 
June  19,  page  1421.  entitled  "Welding  Structural  Steel 
Work,"  has  interested  us  very  much,  especially  as  the 
Quasi-Arc  Company  made  a  similar  demonstration  of 
welding  on  structural  work  about  twelve  months  ago. 
In  this  case  one-half  of  a  20-ft.  roof  span  was  welded, 
while  the  other  half  was  riveted,  and  the  structure  was 
then  loaded  on  the  center  line  until  it  failed — trnder  a 
load  of  3,360  lb.  The  riveted  section  buckled  and  spread, 
while  the  welded  portion  was  practically  intact. 

D.  C.  Alexander,  Jr., 
Quasi-Arc  Weldtrode  Company,  Inc.,  President. 

Brooklyn,  N.  Y. 


Advantages  of  50-Deg.  and  40-Deg.  Motors 

To  the  Editor  of  the  Electrical  World: 

Sir:  a  number  of  articles  have  appeared  in  your 
columns  during  the  last  year  or  two  on  the  relative 
advantages  of  the  "continuous-rated"  or  50  deg.  C.  rise 
motor  versus  the  older  "double-rated"  or  40  deg.  C. 
rise  motor. 

One  claim  frequently  put  forward  by  the  advocates 
of  the  50  deg.  rise  motor  is  the  price  advantage.  A 
higher  efficiency  is  also  claimed  since  the  use  of  the 
50-deg.  motor  lessens  the  chance  of  over-motoring. 
These  arguments  are  based  on  the  economic  advantages, 
and  the  writer  wishes  to  point  out  that  these  advantages 
are  often  apparent  rather  than  real.  This  fact  was 
recently  brought  to  his  attention  in  connection  with  in- 
vestigations of  certain  motor-equipped  industrial  plants 
purchasing  power  from  a  public  utility  company. 

A  particular  load  required  11  hp.  almost  continually. 
Either  a  10-hp.,  40-deg.  (old  type)  or  a  15-hp.,  50-deg. 
(new  type")  motor  could  carry  the  load.  The  motor 
manufacturer  quoted  $275  for  the  "old"  10-hp.  and  $274 
for  the  "new"  15-hp.  motor,  an  apparent  advantage  of 
$1  for  the  "new"  type.  However,  the  power  companies 
usually  have  a  "stand-by  charge"  or  "maximum-demand 
charge"  that  is  based  on  the  installation,  which  in  turn 
is  taken  from  the  name-plate  ratings.  In  the  case  re- 
ferred to  the  "stand-by  charge"  is  $3.25  per  month  per 
kilowatt  of  installed  load  ($2.44  per  horsepower).  The 
excess  annual  charges  on  the  15-hp.  motor  amount  to 
$146.40,  and  this  sum  far  outbalances  any  possible  price 
advantage  of  the  motor.  This  condition  will  often 
arise,  and  care  is  required  that  an  apparent  saving  shall 
not  result  in  an  actual  net  loss. 

On  the  other  hand,  however,  if  the  load  approximated 
13  hp.  to  15  hp.,  then  a  15nhp.  motor  of  either  type 
should  be  selected,  and  a  price  advantage  of  approxi- 
mately $50  makes  the  "continuous-rated"  motor  the  most 
economical  application  as  there  is  no  difference  in  the 
"stand-by  charge"  in  this  case. 

The  manufacturers  of  the  "continuous-rated"  motor 
state  that,  for  purposes  of  comparison  with  the  "old" 
40-deg.  motor,  one  must  take  83.^  per  cent  of  the  con- 


tinuous rating.  Accepting  this  figure  (although  the 
opponents  of  the  new  method  of  rating  assert  this  to 
be  too  radical  and  unsafe),  a  5-hp.  "continuous"  would 
rate  as  a  4.2-hp.,  40-deg.  rise  motor.  Similarly,  a  ll-hp. 
motor  would  be  61  hp.  on  the  old  rating.  It  is  apparent 
that  on  a  common  basis  of  conipari.son  there  is  now 
available  a  larger  line  of  motor  sizes  to  select  from.  For 
example,  4.2,  5,  6.25,  7.5,  8.3,  10  hp.,  etc.  Those  oppos- 
ing the  new  system  of  rating  will  probably  insist  on 
reducing  the  odd-size  ratings  (p.(/.,  4.2  to  3.5,  say;  6.25 
to  5.5  or  less,  etc.),  as  they  take  the  position  that  83^ 
per  cent  of  the  continuous  rating  does  not  provide  the 
same  degree  of  security  as  do  the  older  ratings. 

From  the  above  facts  the  following  conclusions  are 
drawn: 

1.  There  are  now  approximately  twice  as  many  motor 
sizes  to  select  from  as  formerly. 

2.  Further  experience  is  apparently  necessary  to  de- 
termine the  correct  listing,  on  a  comparative  basis,  of 
the  "odd"    (new)    sizes. 

3.  With  proper  data  as  regards  the  load,  motors  can 
now  be  selected  closer  in  size  to  the  exact  requirements. 

4.  In  arriving  at  the  most  economical  selection,  in  the 
case  of  purchased  power,  it  is  evident  that  the  power 
rates  as  well  as  the  price  of  the  motor  must  be  taken 
into  consideration. 

5.  At  present,  with  the  two  systems  of  ratings  and 
with  various  jxjwer  rates,  it  seems  that  there  is  greater 
chance  for  mistakes  in  selection  than  in  the  past,  unless 
expert  advice  is  relied  upon  almost  exclusively. 

L.  H.  RiTTEN HOUSE, 

Associate  Professor  of  Engineering. 
Haverford  College,  Haverford,  Pa. 


Fire  from  Electrical  Causes 

To  the  Editor  of  the  Electrical  World: 

Sir:  Referring  to  an  editorial  article  that  appeared 
in  the  Electrical  World  for  May  22  in  regard  to  ac- 
curate reports  of  so-called  electric  fires,  the  writer 
would  like  to  say  that,  like  many  others  closely  con- 
nected with  the  electrical  business,  he  has  frequently 
known  of  cases  where  fires  were  reported  incorrectly  in 
the  newspapers  as  due  to  defective  wiring.  It  should 
be  the  duty  of  every  electrician  to  combat  such  reports, 
accepting  the  blame,  however,  when  fires  are  actually 
caused  by  electricity,  and  using  every  effort  to  suggest 
and  carry  out  means  for  future  prevention. 

In  our  experience  several  fires  have  been  reported  as 
"caused  by  defective  wiring"  when  this  was  not  the 
case.  In  one  instance  the  electric  service  wires  had 
never  been  connected  to  the  building.  In  another  the 
service  wires  had  been  cut  off  two  years  previous  to 
the  fire.  In  a  third  instance  a  three-story  department 
store,  lighted  by  gas  only,  had  electric  elevator  sers'ice. 
During  a  fire  this  elevator  was  operated  for  twenty  min- 
utes to  carrj-  the  women  employees  to  the  lower  floors. 
The  proprietor  of  the  store  told  me  later  that  the  fire 
started  in  a  packing  room  from  a  lighted  cigarette.  In 
another  case  investigation  brought  to  light  the  fact 
that  a  chemicalized  mop  was  left  on  the  west  side  of 
a  house  on  a  hot  afternoon  in  close  proximity  to  a 
telephone  ground  wire.  The  sun  ignited  the  mop,  set- 
ting fire  to  the  side  of  the  house. 

Many  similar  cases  are  known.  In  this  city  ever>- 
effort  is  made  to  induce  the  reporters  to  give  us  a  fair 
chance  to  investigate  fires  before  ascribing  them  to 
electrical  causes.  Israel  Lovett, 

Omaha,  Xeb.  City  Electrician. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Pipe  Frame  Guards  Lightning  Arresters 
Against  Trucks 

TO  PREVENT  automobiles  and  trucks  backing  into 
a  set  of  33-kv.  lightning  arresters  installed  in  an 
old  boiler  house  now  used  as  a  central-station  gai'age,  a 
pipe  guard  was  erected  as  illustrated.  It  consists  of  two 
li-in.  (3.2-cm.)  pipe  rails  looped  in  front  of  the  usual 


■•IPE  AND  STRAP-IRON  GUARD  PREVENTS  TRUCKS  BACKING 
INTO  ARRESTERS 

rail  guard  placed  before  the  arresters,  the  former  being 
connected  by  parallel  iron  straps  4  in.  (2  cm.)  by  3i6  in. 
(7.8  cm.)  in  section.  The  straps  are  spaced  6  in.  (15 
cm.)  apart  on  centers  and  are  30  in.  (76  cm.)  long,  being 
fastened  to  the  rails  by  1-in.  (6  cm.)  stove  bolts.  The 
outer  guard  clear.*  the  inner  one  by  about  15  in.  (3.8 
cm.)  and  has  successfully  resisted  the  impact  of  motor 
vehicles  backing  toward  the  arresters  on  more  than  one 
occasion. 


Large  Birds  Are  Found  to  Be  Cause  of 
Transmission  Trouble 

DURING  the  past  year  a  number  of  short  circuits  on 
the  60,000-volt  transmission  line  0^  the  Southern 
California  Edison  Company  from  Kern  River  to  Los 
Angeles  were  found  to  have  been  caused  by  large  birds 
which  roosted  in  the  jumper  loops.  The  bodies  of  the 
dead  birds  found  underneath  the  towers  gave  an 
explanation  of  a  number  of  line  troubles  which  had  been 
occurring  for  some  unexplained  reason.  These  birds, 
which  were  from  25  in.  to  30  in.  (60  cm.  to  75  cm.) 
high,  rested  in  the  jumper  loops  of  the  dead-end  towers 
where  the  clearance  to  steel  arm  was  approximately 
19  in.  to  20  in.  (47.5  cm.  to  50  cm.). 

In  order  to  stop  this  trouble,  and  also  another  fre- 
quent trouble  consisting  in  a  fla.shover  from  the  loop  to 
the  tower,  it  was  decided  to  add  another  insulator  to 
the  string,  bringing  the  total  number  on  the  dead-end 
strings  to  six  and  on  the  suspension  strings  to  five. 
The  trouble  last  referred  to  was  caused  by  the  forma- 
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tion  of  an  arc  between  the  main  body  of  the  tower  and 
the  jumper  loop,  which  would  rise  until  it  spanned  the 
insulator  strings  and  caused  the  end  units  of  the  string 
to  be  broken  by  heat.  As  a  general  rule,  service  was 
immediately  resumed  over  the  line  after  the  arc  was 
broken,  which  was  accomplished  by  lowering  the  voltage 
on  the  line.  No  definite  conclusion  has  been  reached  as 
to  the  exact  cause  of  this  trouble,  and  it  would  appear 
that  the  clearance  of  28  in.  (70  cm.)  should  be  entirely 
sufficient  to  insulate  the  line  against  any  normal  voltage. 


Systematic  Line  Inspection  Practiced  by 
New  York  State  Companies 

IT  WAS  brought  out  very  plainly  in  the  discussions  of 
line  inspection  methods  at  the  i'e:ent  Utica  (N.  Y.) 
meeting  of  the  Empire  State  Gas  &  Electrical  Associa- 
tion that  practically  all  New  York  companies  do  have 
some  sj'stem  of  inspection,  unless  there  are  special  con- 
ditions involved.  The  period  of  inspection  on  poles 
averages  about  one  year  and  high-tension  lines  are 
patrolled  about  once  a  week.  Special  inspectors  are 
usually  employed  for  the  high-tension  systems,  but 
linemen  are  used  for  the  distribution  lines.  In  some 
cases  distribution  lines  are  being  worked  on  so  con- 
stantly that  any  troubles  are  caught  without  special 
inspection. 

Inspections  are  made  annually  for  the  Schenectady 
Illuminating  Company  by  an  inspector  who  uses  a  blank 
form  to  fill  in  the  conditions  of  the  line  as  found.  This 
type  of  man  has  been  found  very  iinpoi'tant,  and  an 
ordinary  lineman  has  not  given  satisfactory  service  for 
this  work,  according  to  C.  S.  Van  Dyke. 

The  Syracuse  Lighting  Company,  S.  A.  Huntington 
said,  has  a  system  whereby  one-half  of  its  lines  are 
inspected  one  year  and  the  other  half  are  inspected  the 
next  year.  All  butts  of  poles  are  carefully  inspected 
in  the  spring  after  the  frost  is  out  of  the  ground.  Dur- 
ing the  winter  months  the  overhead-line  condition  is 
noted  by  the  inspector.  High-voltage  lines  are  inspected 
very  carefully  each  year  by  cutting  the  current  off  and 
making  a  thorough  examination  of  the  cross-arm,  insula- 
tors, etc.  The  high-tension  lines  are  patrolled  every 
week. 

C.  H.  Cross  stated  that  the  Solvay  Lighting  Com- 
pany tested  all  pole  butts,  cross-arms  and  pins  annually. 
It  is  the  practice  of  the  Utica  Gas  &  Electric  Company, 
according  to  W.  J.  Brady,  to  patrol  the  high-tension 
lines  each  week,  but  no  regular  inspection  system  is 
maintained  for  the  distribution  lines  as  they  are  con- 
tinually being  tested  and  inspected  by  the  line  gangs  at 
work.  The  Empire  Gas  &  Electric  Company  has  no 
regular  system  of  inspection  at  the  present  time  on 
account  of  rebuilding  its  lines.  On  high-tension  lines 
a  patrolman  is  kept  continuously  busy  on  inspection 
work,  P.  Hoodman  asserted.    The  Rochester  Gas  &  Elec- 
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trie  Corporation  is  another  company  that  has  no  periodic 
inspection  on  account  of  joint  ownership  with  the 
telephone  company.  With  two  different  gangs  working 
on  the  lines  it  is  thought  that  the  inspection  work  is 
automatically  taken  care  of,  although  every  six  months 
the  guys  are  gone  over  and  tightened  up,  according  to 
Sidney  Ailing. 

While  there  is  no  regular  systematic  inspection,  it  is 
the  endeavor  of  the  Rome  Gas,  Electric  Light  &  Power 
Company  to  go  over  the  lines  every  year  and  to  trim 
the  trees  each  fall,  stated  A.  B.  Motor,  in  discussing 
his  company's  activities.  The  Elmira  Water,  Light  & 
Railroad  Company  patrols  the  high-tension  lines  once 
each  week,  and  linemen  are  used  to  inspect  the  distribu- 
tion wires  periodically,  J.  F.  Creighton  said. 

The  work  of  the  Boston  Edison  Company  is  divided 
up  into  ten  divisions,  according  to  J.  A.  Vahey.  who 
told  of  the  v.ork  of  this  company.  Each  division  has  an 
inspector  who  is  a  lineman.  While  the  lineman  may 
occasionally  err  on  the  side  of  .safety,  that  would  seem 
to  be  a  virtue  rather  than  a  fault.  A  card  index  of  poles 
is  kept,  with  a  card  for  each  pole,  and  the  inspector's 
records  are  recorded  on  these  cards.  It  is  the  policy 
of  the  company  to  change  the  oil  in  all  switches  and 
transformers  once  each  year.  High-tension  lines  are 
patrolled  every  day. 

In  discussing  the  practice  of  the  Westchester  Light- 
ing Company,  H.  W.  Watt  said  that  the  subject  of  main- 
taining the  line  system  might  be  divided  into  two  parts, 
the  first  being  inspection  to  maintain  the  continuity  of 
service  and  the  second  the  record  system.  This  company 
has  30,000  poles  and  an  inspector  is  kept  busy  making 
the  round  in  one  year.  Slips  are  made  out  by  the  inspec- 
tor which  really  correspond  to  work  orders.  As  these 
work  orders  collect,  they  are  grouped  into  districts  and 
the  repairs  are  made  at  certain  times.  Each  foreman 
of  a  district  also  keeps  on  the  lookout  for  minor  faults 
requiring  repair.  Poles  are  also  thoroughly  inspected 
by  linemen  before  climbing  them.  The  record  sy.steni 
is  kept  up  by  the  inspection  department,  and  a  check  is 
made  on  all  new  vi'ork  to  see  that  it  has  been  done  in  a 
thorough  manner  and  to  inventory  the  material  that 
has  been  used.  The  Municipal  Gas  Company  of  Albany 
uses  a  lineman  for  regular  inspection  work,  who  enters 
his  reports  on  cards.  All  pwles,  cross-arms,  insulators, 
etc.,  are  inspected,  as  well  as  the  trimming  of  trees. 
This  information  is  all  entered  in  the  pole-line  book. 
The  inspector,  however,  does  not  have  the  final  word,  but 
the  foreman  inspects  the  poles  that  are  marked  "bad" 
in  the  pole-line  book  and  after  his  personal  inspection 
marks  the  approximate  date  on  which  the  pole  should 
be  changed.  It  is  possible  to  cover  the  system  twice 
each  year  with  this  method,  stated  A.  Anderson. 

The  Adirondack  Electi-ic  Power  Corporation  employs 
a  regular  patrolman  who  reports  to  the  system  operator. 
The  system,  however,  is  applicable  more  to  the  high-ten- 
sion line  than  to  the  distribution  line.  There  is  no  regu- 
lar inspection  on  its  distribution  system,  the  line  gang 
taking  care  of  this  work,  L.  R.  Nichols  asserted.  W.  J. 
Fox  stated  that  the  Fort  Plain  Gas,  Light,  Heat  & 
Power  Company  had  no  regular  form  of  inspection  but 
considered  that  with  three  companies  owning  poles 
jointly  the  line  work  was  well  taken  care  of  by  the  line 
gangs.  The  New  York  &  Queens  Light  &  Power  Com- 
pany has  about  30,000  poles  that  are  covered  by  an 
inspection  system.  At  the  time  of  erection  the  poles 
are  dated  for  inspection  at  a  certain  time.     When  this 


time  arrives  the  pole  is  inspected  and  the  date  is  again 
set  forward  for  the  ne.xt  inspection,  which  may  be  in 
two  or  three  years.  This  method  allows  the  inspection 
time  to  be  shortened  with  the  life  of  the  pole  and  at 
the  same  time  reduces  the  total  inspection  work  to  a 
minimum.  In  the  opinion  of  W.  C.  Blackwood,  who  told 
of  the  work  of  this  company,  butt  inspection  tends  to 
shorten  the  life  of  the  pole.  Linemen  are  not  considered 
good  inspectors  by  the  company. 


Chart  Shows  Turhiiu's  to  Use  for 
Different  Loads  on  Plant 

BY  MEANS  of  a  chart  prepared  by  a  large  central 
station  in  the  Middle  West  the  ijower-house  operator 
can  tell  precisely  which  of  the  different  turbines  in  the 
station  will  develop  a  given  load  with  a  minimum  steam 
consumption.  In  this  chart,  which  is  shown  here,  a  curve 
is  plotted  for  each  size  of  turbine  in  the  plant  showing 
the  steam  consumption  compared  with  the  load.  The 
following  example  illustrates  the  manner  in  which  the 
curve  is  used: 

Assuming  a  60-cycle  load  of  18,000  kw.  and  a  25-cycle 
load  of  19,000  kw.,  what  is  the  most  economical  arrange- 
ment  in  machines  to  carrj'  the   load   and  how  many 

270r 


3     4      5     6      7      e      9      10     II      12     II      rt     IS 
toad   in   Kw   2%  &  iO  Cycle.    Thousonds 


l«    n    IS    19    20 


CHART  SHOWS  WHICH  TtTRBINE  IS  MOST  ECONOMICAL  FOR  ANY 
LOAD  ON  PLANT 

Vote  that  the  10,000-kw..  SO-cysle  machine  consumes  less  steam 
than  the  4.000-kw.  unit  on  loaiis  in  excess  of  about  3.0UO  kw.  A 
comparison  between  the  i:i.O0O-kw.  and  the  20,000-kw.  turbines 
of  both  frequencies  shows  that  the  larger  machines  are  the  more 
economical  for  any  load  over  about  2.000  kw. 

pounds  of  steam  per  hour  will  be  required?  Taking  the 
60-cycle  load  of  18,000  kw.,  first  find  this  load  on  the 
bottom  of  the  chart  and  proceed  vertically  to  the  first 
intersecting  line  of  a  60-cycle  machine.  This  shows  that 
a  No.  7  or  No.  9,  20,000-kw.,  60-cycle  turbine  should  carry 
the  load,  and  by  following  a  horizontal  line  to  the  left 
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side  of  the  chart  it  will  be  found  that  245,000  lb.  (110,- 
000  kg.)  per  hour  is  required  by  this  machine  under  the 
load  mentioned.  By  the  same  process  it  will  be  found 
that  No.  8,  a  20,000-kw.,  25-cycle  unit,  should  be  used 
to  carry  the  19,000-kw.,  25-cycle  load  and  that  the  ma- 
chine will  require  256,000  lb.  (116,000  kg.)  per  hour 
of  boiler  capacity.  If  for  any  reason  the  No.  8  25-cycle 
unit  is  not  ready  for  operation,  it  is  apparent  that  two 
units  of  the  next  size,  12,000-kw.,  must  be  used  to  carry 
the  load.  The  load  would  preferably  be  divided  equally 
between  these  two  machines,  and  it  will  be  noted  that 
at  9,500-kw.  load  each  machine  would  require  187,500  lb. 
(85,000  kg.)  per  hour.  This  means  that  the  boiler  room 
would  have  to  supply  375,000  lb.  (170,000  kg.)  of  steam 
instead  of  256,000  lb.  (116,000  kg.)  as  required  for-one 
20,000-kw\  unit. 

In  addition  to  the  steam  requirements  of  generators 
and  auxiliaries,  15,000  lb.  (6,800  kg.)  is  required  for  the 
fixed  steam  requirements  of  the  station.  The  total 
steam  requirements  with   two  20,000-kw.   machines   in 


RATING  OF  LARGE  MIDDLE  WEST  CENTRAL  STATION 

Unit 
No. 

Voltage 

Cycles 

Date 
Built 

Rating 
inKw. 

2 
6 
7 

9 

4,500 
4.500 
4.500 
4.500 
13.200 

60 
60 
60 
60 
60 

1911 
1911 
1910 
1917 

Not  in  service 

10,000 
4.  COO 
12.000 
20,000 
20,000 

Total  rated  capacity,  60-cycle  machines. .  .  . 

3  6,600                          25 

4  6,600                          25 

5  6,600                          25 
8                      6,600                          25 

66,000 

1910 
1909 
1911 

Not  in  service 

12,000 
12,000 
12,000 
20,000 

Total  rated  capacity,  25-cycle 
Aggregate  capacity.  60-cycle 

machines  ,  ,  . 
md  25-cycle    . 

,  ,56,000 
.  122,000 

service,  one  supplying  19,000-kw.,  25-cycle,  and  the  other 
18,000-kw.,  60-cycle,  would  therefore  amount  to  250,000 
lb.  plus  245,000  lb.  plus  15,000  lb.,  or  516,000  lb.  (234,- 
000  kg.).  This  information  is  transmitted  to  the  boiler 
room  a  half  hour  before  it  is  estimated  that  the  load  will 
be  required,  and  from  characteristic  curves  of  the  boilers 
the  most  efficient  boiler  combination  is  figured  out  in 
much  the  same  manner  as  has  been  indicated  for  the 
generators.  (S-ee  Electrical  World,  June  26,  1920, 
page  1486.) 

When  machines  now  on  order  have  been  put  in  service 
the  total  rating  of  this  station  will  be  122,000  kw.,  made 
up  of  the  three-phase  General  Electric  Company  turbo- 
generators shown  in  the  table. 

The  standard  operating  conditions  in  the  boiler  room 
of  this  plant  are:  Steam  pressure,  210  lb.  per  sq.  in. 
(14.7  kg.  per  sq.  cm.),  130  deg.  Fahr.  (55  deg.  C.) 
superheat;  28.5  in.  (72.4  cm.)  vacuum  with  30-in.  (76.2 
cm.)  barometer.  S.  N.  Clark. 

Chicago,  111. 


From  15  to  20  per  Cent  Reactance 
Desirable  for  Arc-Type  Furnaces 

TO  LIMIT  the  voltage  regulation  on  13,200-volt  lines 
of  a  Western  company  feeding  arc-type  furnaces,  a 
reactance  (including  transformers)  of  20  per  cent  has 
been  found  necessary  with  200-volt  arcs  and  of  15  per 
cent  with  100-volt  arcs. 

This  central  station,  which  has  many  steel  furnaces 
ranging  from  1-ton  (900-kg.)  to  12-ton  (10.8)  capac- 
ity connected  to  its  system,  supplies  all  such  loads 
from  its  13,200-volt  lines.  The  majority  of  the  furnaces 
on  the  25-cycle  system  are  supplied  through  transform- 


ers designed  with  12  per  cent  inherent  reactance.  How- 
ever, 12  per  cent  reactance  has  been  found  low,  and  the 
most  recent  installation  is  equipped  with  a  transformer 
having  20  per  cent  inherent  reactance.  The  amount  of 
reactance  required  is  affected  somewhat  by  the  type  of 
the  furnace  used.  Those  arc-type  polyphase  steel  fur- 
naces which  operate  with  approximately  100  volts  be- 
tween electrodes  do  not  produce  surges  on  the  line  as 
great  as  those  which  result  from  the  operation  of  fur- 
naces with  200  or  more  volts  between  electrodes.  The 
arc  of  lower  voltage  is  better  from  the  power  company's 
standpoint,  but  the  high  voltage  between  electrodes 
seems  to  be  much  more  desirable  for  the  steel  men  be- 
cause it  permits  of  more  rapid  melting. 

A  3-ton,  three-phase  arc  type  furnace  having  about 
208  volts  between  electrodes  was  connected  to  the  com- 
pany's 60-cycle,  13,200-volt  system  through  a  trans- 
former with  12  per  cent  inherent  reactance.  This  react- 
ance proved  entirely  inadequate,  so  external  coils  were 
added  to  bring  the  total  reactance  up  to  20  per  cent. 
Even  then  the  regulation  on  the  line  is  about  10  per 
cent. 

Furnaces  of  the  same  size  but  with  approximately 
100  volts  between  electrodes  are  being  operated  satis- 
factorily on  60-cycle,  13,200-volt  lines  when  supplied 
through  transformers  having  about  15  per  cent  inherent 
reactance. 

This  particular  company  has  no  steel  furnaces  con- 
nected to  its  4,000-volt  lines  vdth  the  exception  of  a 
very  small  one  which  requires  only  a  maximum  demand 
of  100  kva.  The  furnace  is  supplied  from  a  250,000- 
eirc.mil  (126.7-sq.mm.)  line  which  is  essentially  a  power 
feeder.  The  disturbance  caused  by  this  furnace  is  no 
greater  than  that  caused  by  certain  welding  loads  con- 
nected to  the  4,000-volt  system.  It  has  not  resulted  in 
iny  undue  fluctuations  in  the  line  voltage. 

Chicago.  G.  G.  Potts. 


Attractive  Construction  for  Supporting 
Cable  Across  Stream 

THE  attractive  concrete-filled  steel  girder  show  n 
herewith  is  employed  to  carry  power  cables  of  the 
Worcester  (Mass.)  Electric  Light  Company  from  the 
Webster  Street  station  across  a  small  stream.     This 


REINFORCED   CONCRETE   BETWEEN   BRIDGE  GIRDERS  CARRIES 
POWER  CABLE   ACROSS   STREAM 

support  crosses  the  stream  beside  a  highway  bridge  and 
was  designed  to  harmonize  with  the  bridge.  It  is  sup- 
ported at  each  end  by  concrete  walls. 

Boston,  Mass.  H.  S.  Knowles. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Turning  a  Commutator  in  Place 

FOR  turning  down  a  commutator  without  removing 
the  armature  from  its  bearings  the  method  described 
here  has  proved  successful  to  the  writer.  The  turning 
tool,  as  shown  in  the  drawing,  is  simply  a  long  tool 
carriage  with  lengthwise  feed,  which  is  mounted  on  a 
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METHOD  OF  MOUNTING  TOOL  TO  TURN  DOWN  A  COMMUTATOR 
IN  PLACE 

brush  arm  by  two  eyebolts  and  cap  screws.  The  slide 
block  has  a  screw-adjusted  taper  edge  for  making  it 
fit  tight  in  the  slide  and  thus  prevent  chattering  of  the 
tool.  On  an  engine-driven  generator  the  tool  is  mounted 
on  an  arm  near  the  bottom  of  the  machine  so  the  chips 
will  fall  away  from  the  armature.  If  a  bottom  arm  can- 
not be  used,  the  top  arm  must  be  employed.  Mounting 
on  either  side  is  bad  because  any  shaft  throw  in  the 
engine  will  cause  the  commutator  to  be  not  truly  round. 
As  there  is  no  shaft  throw  in  turbines  or  motor-genera- 
tors, the  tool  can  be  mounted  on  a  side  arm  if  desired. 

A  fiber  cardboard  shield  is  hung  so  that  chips  cannot 
fly  into  the  tails.  A  wooden  brace  is  placed  between  the 
arm  holding  the  tool  and  the  next  arm  behind  to  take 
the  pull  of  the  turnbuckles.  Slack  is  taken  out  of  the 
rocker-ring  adjusting  screw  and  wedges  of  hard  wood 
are  placed  between  the  ring  and  each  top  bracket  to 
prevent  any  play. 

The  cutting  tool  must  be  of  the  best  high-speed  steel 
with  a  sharp  diamond  point  and  should  slant  toward 
the  tails.  The  cutting  speed  on  500-volt  or  250-volt 
machines  with  a  good  deal  of  mica  should  be  from  200 
ft.  to  400  ft.  (60  m.  to  120  m.)  per  minute.  Low- volt- 
age machines  with  less  mica  can  be  cut  at  speeds  up  to 
500  ft.  (150  m.)  per  minute.  Adjustment  of  the  tool 
to  take  the  next  cut  is  made  by  hammering  the  butt 
end  around,  causing  the  cutting  point  to  swing  in 
toward  the  commutator. 

Gas-engine  generators  can  seldom  be  run  slow  enough 
to  turn  and  usually  must  be  ground.  Sometimes  they 
can  be  run  slowly  and  steadily  enough  on  the  starting 
air.  Motor-generator  sets  and  turbine-driven  machines 
cannot  be  run  slow  enough  under  their  own  power 
except  under  special  conditions.     Usually  it  is  best  to 


belt  a  motor  to  the  machine  to  drive  it  at  the  proper 
speed  for  turning. 

After  turning,  the  tool  marks  are  removed  from  the 
commutator  by  a  grit  stone  or  fine  sandpaper,  and  it  is 
burnished  with  a  piece  of  oily  canvas.  Kerosene  is  un- 
desirable as  it  penetrates  the  mica,  dissolves  the  shellac 
and  never  dries  entirely. 

It  is  sometimes  necessary  to  turn  a  machine  while 
running  it  as  a  motor.  In  this  case,  before  the  tool  is 
mounted,  the  arm  is  disconnected  and  insulated  from 
the  bus  ring  and  the  turnbuckle  rods  and  braces  are 
insulated.  Full  voltage  is  put  on  the  field  and  an  adjust- 
able resistance  is  inserted  in  the  armature  circuit  so 
the  machine  will  run  at  a  slow  speed.  In  turning  extra 
care  must  be  observed  to  keep  chips  out  of  the  armature. 
The  tool  will  be  alive  and  care  must  be  used  to  avoid 
shorts.  A  fuse  just  large  enough  to  carry  the  current 
should  be  put  in  the  line  so  that  if  a  short  circuit  occurs 
there  will  not  be  serious  damage. 

This  method  cannot  be  used  on  a  machine  which  has 
undercut  mica  because  the  tool  is  certain  to  draw  copper 
over  the  mica  and  short-circuit  the  bus. 

Cleveland,  Ohio.  James  Dixon. 

Stacking  Elevator  Mounted  on 
Industrial  Tractor 

FOR  stacking  gunnybales  at  the  port  of  Seattle  two 
electrically  operated  stacking  elevators  have  been 
built  which  when  in  use  are  mounted  on  standard  elec- 
tric industrial  tractoi*s.     These  elevators  consist  of  a 


MOTOR-DRIVEN   ELLVAlul;   lilK  ^TACKl.Nc  UALtS   UlllCU   lb 
DETACHABLE  FRO.M   INDUSTRIAL  TRACTOR 

platform  which  is  raised  in  channel-iron  guides  by  means 
of  cable  wound  by  a  motor  on  the  tractor.  This  platform 
raises  the  1,400-lb.  to  2,000-lb.  (560-kg.  to  870-kg.)  bales 
from  the  floor  level  to  about  twice  the  height  of  a  bale. 
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The  channel-iron  guides,  as  shown  in  the  illustration, 
are  mouted  on  wheels  by  which  most  of  the  weight  of 
the  lifted  bales  is  supported.  Diagonal  braces  B  run 
from  the  guides  to  the  horizontal  channel  members  on 
which  are  mounted  the  motor  E,  the  reduction  gears 
and  the  drums  M  on  which  the  cables  are  wound.  To 
permit  passage  under  low  doorways  the  guides  are 
pivoted  at  a  point  L,  so  that  they  may  be  laid  backward 
after  the  rods  B  are  unbolted.  Two  hoisting  cables  are 
employed  to  give  a  balanced  pull  on  the  gearing.  For 
power  an  induction  motor  is  used,  fed  through  an  ex- 
tension cord  connected  to  the  nearest  circuit.  A  direct- 
current  motor  supplied  from  the  storage  batteries  of  the 
truck  might  be  used  instead  of  this  induction  motor. 

When  it  is  desired  to  take  the  elevator  off  the  truck, 
the  steel  attaching  clamps  are  removed  and  the  pivoted 
struts  C  are  swung  down,  after  which  the  truck  is  run 
out  from  under  the  elevator,  which  is  left  supported  by 
the  struts.  In  order  to  allow  stacking  in  a  narrow 
space,  a  pivoted  table  has  been  designed  (not  shown  in 
photograph )  which  will  permit  the  elevator  to  be  swung 
around  at  right  angles  to  the  truck. 

San  Francisco,  Cal.  C.  W.  Geiger. 


Fitting  Ball  Bearings  to  a  Sleeve-Bearing 
Machine 

A  METHOD  of  replacing  worn  sleeve  bearings  with 
ball  bearings  which  was  followed  recently  with 
an  old  alternator  in  an  Eastern  shop  is  described  in 
the  following  paragraphs.  The  machine  was  a  standard 
50-kva.,  six-pole,  440-volt,  60-cycle,  1,200-r.p.m.  alter- 
nator which  had  its  bearings  and  shaft  badly  worn  so 
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the  bearing  seat  of  babbitt  metal;  othei-wise  when  the 
tool  strikes  the  cast-iron  cap  it  would  spring  out  of 
center. 

The  shaft  was  turned  slightly  smaller  to  remove  its 
rough  worn  surface.  The  ball  bearing  used  (type 
S.K.F.  1616)  consists  of  three  parts,  namely,  the  outer 
and  inner  race  with  the  balls,  a  split  collar  and  a  lock- 
nut.  It  will  be  noted  that  such  bearings  can  be  locked 
on  any  part  of  the  shaft  so  that  the  end  play  can  be 
adjusted  to  any  amount  desired.  To  complete  the  job 
the  bearings  were  assembled  on  the  shaft  at  the  proper 
distance  between  centers  and  the  whole  machine  was 
assembled.  Eustace  J.  Soares. 

Ampere,  N.  J. 


OLI)   SLEEVE  BEARING  CHANGED   FOR   BALL  BEARINGS 

that  it  was  necessary  to  renew  the  hearings  and  take 
a  light  cut  off  the  shaft.  It  was  found  that  new  sleeve 
bearings  would  have  to  be  made  up  specially,  which 
would  refjuire  a  long  time,  and  as  the  machine  was  of 
a  very  old  type  their  cost  would  be  high  and  the  problem 
of  renewal  would  always  be  annoying.  It  was  there- 
fore decided  to  erjuip  the  machine  with  ball  bearings. 

Grooves  were  chipped  in  the  oil  wells  of  both  shields 
and  the  shields  were  then  filled  with  a  hard  babbitt 
metal,  the  grooves  being  cut  to  provide  anchors  for  the 
babbitt  metal.  The  shields  were  then  turned  out  to 
dimensions  as  .shown  in  the  sketch.  In  turning  the 
shield,  l-in.  (64-mm.)  liners  were  put  between  the  bear- 
ing cup  and  housing,  which  permitted  just  the  right 
amount  of  metal  to  be  turned  out  of  the  cap.  Care  had 
to  be  taken  in  machining  the  .shields  to  have  the  work 
turn  slowly  in  the  lathe  since  the  cap  is  of  cast  iron  and 


Motor  Distribution  and  Consumption  in 
Steel  Plant  Requiring  117,852  Hp. 

POWER  requirements  at  the  Sparrow  Point  plant  of 
the  Bethlehem  Steel  Company  reach  a  total  of  117,852 
hp.,  of  which  64,000  hp.  is  alternating  current  and  the 
rest   direct   current.    The   total   number   of   motors    in 
use   is   2,169,    583   of   these   being   alternating-current. 
The  maximum  demand  is  about  26,600  kw.,  of  which 
the  company  supplies  12,000  kw.  from  three  gas-engine- 
driven   units   and    14,000   kw.    is   purchased    from    the 
Consolidated  Gas  Company.     Raw  material  is  brought 
in  by  boat,  and  the  ore-handling  equipment  requires  a 
total    of    sixty    motors,    representing    3,618    hp.      The 
average  energy  required  to  handle  a  ton  of  ore  from 
steamer  to  stock  pile  and  from  there  into  the  furnace 
stock  bins  is  from   3  J  kw.-hr.  to  2  kw.-hr.     The  coal- 
handling  plant  for  unloading  and  crushing  requires  a 
total   of  fifty-six  motors,   representing  4,100  hp.     For 
the  total  coke-oven  plant,  including  the  coal  unloading 
and  crushing  and  by-product  plant,  there   are  a  total 
of  474  motors,  representing  8,035  hp.     The  power  con- 
sumption of  these  motors  per  ton  of  coke  averages  1.3 
kw.-hr.     It  takes  ninety-six  motors  totaling  10,087  hp. 
to  handle  the  requirements  of  the  blast-furnace  depart- 
ment.   Average  power  consumption  per  ton  of  pig  iron, 
excluding  casting  plant  and  sintering  plant,  is  6.9  kw.- 
hr.     There  are  141  motors  in  the  open-hearth  depart- 
ment, totaling  7,947  hp.,  with  an  average  power  con- 
.«umption   in   a  No.   2   open   hearth,   with   one   furnace 
duplexing  and  two  furnaces  on  cold  charge,  of  4.6  kw.-hr. 
per  ton  of  ingots.    Power  requirements  of  the  blooming 
billet  and  bar  mill  layout,  including  a  roll  shop,  are  taken 
care  of  by  181  motors,  totaling  18,487  hp.     The  power 
consumption  of  the  24-in.   (60-cm.)   mill  averages  9.55 
kw.-hr.    per   ton    of    finished    billets,    while    the    18-in. 
(45-cm.)  mill  consumes  26.8  kw.-hr.  per  ton  of  finished 
steel  bar.     In  the  36-in.  x  110-in.    (90-cm.  x  275-cm.) 
sheared-plate  mill  there  are  122  motors,  representing  a 
connected  load  of  8,653  hp.     Power  consumption  on  the 
main  motor  averages  21.0  kw.-hr.  per  ton  of  slabs  and 
for  the  entire  mill  44  kw.-hr.  per  ton  of  slabs  rolled. 
There  are  126  motors  in  the  60-in.  (150-cm.)  plate  mill, 
totaling    10,128   hp.,   and    a    1,000-kw.   motor-generator 
set.     The  entire  tinplate  plant,  including  coal-handling 
machinery,  pumps,  air  compressors,  etc.,  totals  5,441  hp. 
in   116  motors,  of  which   twenty-one  motors,   totaling 
590  hp.,  are  on  the  cranes.     The  requirements  of  the 
sheet   mill    are   met    with    twenty-six   motors,    totaling 
6,070  hp. 

For  supplying  salt-water  service  all  over  the  plant 
there  is  a  central  pumping  station,  consisting  of  three 
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30,000,000-gal.  pumps  driven  by  three  1,200-hp.,  three- 
phase,  25-cycle,  6,600-volt  wound-rotor  induction  motors. 
The  iron  and  gas  foundry  requires  136  motors,  totaling 
2,351    hp. 

These  facts  were  l)rought  out  in  a  paper  by  R.  B. 
Gerhardt  on  "The  Modern  Steel  Plant,"  presented  before 
the  Philadelphia  Section  of  the  Association  of  Iron  and 
Steel  Electrical  Engineers  at  the  Feb.  7  meeting. 


Portable  Siihstntioii  Mounted 
on  Sled 

IN  ORDER  to  avoid  repeatedly  setting  up  a  substation 
and  tearing  it  down  when  operations  moved  from  one 
locality  to  another,  the  complete  substation  was  per- 
manently mounted  on  a  logging  sled  which  is  moved  as 
the  work  of  lumbering  carried  on  by  the  Snoqualmie 


MOUNTING  TRANSFORMERS  ON  SLED  SAVES  LABOR  AND  TIME 
or  REPEATEDLY  SETTING   UP 

Falls  Lumber  Company,  Oregon,  progresses  from  one 
place  to  the  next. 

In  the  use  by  this  company  of  an  electric  yarding 
machine  for  lumbering  it  was  found  that  the  transporta- 
tion of  the  transformer  equipment  from  one  setting  to 
the  next  required  considerable  time  and  the  efforts  of  at 
least  four  men  for  half  a  day.  In  the  endeavor  to  better 
this  record  the  transformers  were  mounted  on  the  sled. 
This  has  done  away  with  much  of  the  trouble  of  hauling, 
and  the  reconnecting  can  now  be  handled  by  one  line- 
man in  about  an  hour. 

The  transformer  equipment  consists  of  three  200-kva. 
single-phase  transformers  at  the  po\ver  house,  which 
step  the  voltage  up  to  13,000  volts,  and  two  250-kva., 
three-pha.se  transformers  in  the  woods,  which  step  the 
voltage  down  to  550  volts  for  operating  the  motor. 
These  step-down  transformers  are  set  up  about  300  ft. 
or  400  ft.  (90  m.  or  120  m.)  from  the  spar  tree  and  of 
course  must  be  moved  whenever  operations  are  trans- 
ferred to  a  new  locality.  This  occurs  about  every  twenty- 
five  days,  the  distances  varying  from  1,000  ft.  to  a  mile 
(300  m.  to  1.6  km.). 


The  transformers  were  mounted  on  a  sled,  as  .showm 
in  the  illustration,  a  structure  being  built  on  the  sled 
to  support  the  incoming  lines.  The  13,000-volt  trans- 
mission line  terminates  on  cross-bars  held  by  two  poles 
at  8-ft.  (2.5-m.)  centers.  A  disconnecting  switch  is  per- 
manently mounted  on  this  structure,  making  it  possible 
to  cut  off  the  current  at  this  point.  The  energy  from 
the  550-volt  side  of  the  transformers  is  carried  to  the 
motor  by  means-  of  a  three-conductor  armored  subma- 
rine cable  laid  along  the  ground.  F.  E.  Gray, 

Electrical  Engineer. 
Snoqualmie  Falls  Lumber  Company, 

Oregon. 

Setting;  Outlet  Boxes  in  Reinforced 
Concrete  Columns 

IN  Electrical  World  of  March  G,  1920.  page  553,  an 
article  described  a  method  of  supporting  conduit 
out'et  >)0\es  in  steel  forms  before  the  reinforcing  steel 
of  the  column  has  been  located  in  position.  The  present 
writer  uses  another  method  for  supporting  the  boxes  in 
columns  where  there  is  a  considerable  amount  of  rein- 
forced .steel,  as  in  18-in.  x  30-in.  columns,  which  are  used 
on  all  large  concrete  buildings.  With  columns  of  this 
size  the  reinforcing  steel  has  to  be  i:!:iied  before  the 
steel  forms  are  set  up,  and  in  this  case  the  conduit  with 
the  outlet  box  attached  is  put  in  place  before  the  forms 
for  the  concrete.  To  fasten  the  box  to  the  form  four 
holes  are  drilled  in  a  sheet  of  the  form  so  that  one  hole 
will  be  in  each  side  of  the  box  and  about  1  in.  (2.5  cm.) 
from  the  side  of  the  box.  After  the  box  has  been  tightly 
filled  with  paper  to  prevent  concrete  from  entering,  four 
.«trands  of  wire  are  placed  through  one  set  of  holes 
around  the  sides  of  the  box  and  four  strands  are  placed 
around  the  top  and  bottom  of  the  box  with  two  of  these 


OUTLET  BOX  TIED  TO  STEEL  FORM 

wires  on  each  side  of  the  pipe  so  as  to  hold  the  box 
straight  and  in  place.  The  ends  of  the  wire  on  the  out- 
side of  the  foi-m  are  then  twisted  together  and  two  small 
wooden  wedges  are  driven  between  the  wires  and  the 
steel  form  until  the  box  is  flush  with  the  steel  column. 
Baldwin  &  Stewart,  NICHOLAS  F.  CONDRON. 

Meriden,  Conn. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
of  Electric  Light,  Power  and  Heat 


New  England  Electric  Truck  Business 
Growing 

ABOUT  200  industrial  electric  tracks  were  added  to 
.  New  England  plant  service  during  the  last  eighteen 
months  and  about  150  electric  road  trucks,  according 
to  figures  recently  given  before  the  New  England  Sec- 
tion of  the  National  Electric  Light  Association.  It  is 
estimated  that  there  are  now  no  less  than  1,400  indus- 
trial electric  trucks  in  operation  in  these  six  states  and 
1,200  road  trucks  of  the  electric  type.  Industrial  plants 
are  showing  much  initiative  in  this  field,  and  the  value 
of  the  charging  load  to  the  central  station  is  coming  to 
be  better  appreciated.  Figuring  an  average  revenue  of 
60  cents  per  day  for  truck  battery  charging  shows  a 
possible  central-station  revenue  of  about  $500,000  a 
year  from  this  source,  supposing  that  energy  were  sup- 
plied for  this  work  by  the  utility  companies.  The  rev- 
enue from  a  small  industrial  electric  truck  may  easily 
equal  that  of  fifteen  to  twenty-five  flatirons. 


Baltimore  Company's  Service  Department 
Aids  Public  Relations 

RECOGNIZING  that  its  success  would  be  measured 
.  by  the  manner  in  which  it  treated  the  public,  the 
Consolidated  Gas,  Electric  Light  &  Power  Company  of 
Baltimore  has  organized  a  general  service  department 
whose  duty  it  is  to  handle  intelligently  all  customers' 
business  (except  industrial)  from  the  tim.e  of  the 
signing  of  the  application  for  service  to  the  collecting 
of  the  final  bill.  In  fact,  its  work  does  not  end  then, 
as  there  are  a  considerable  number  of  inquiries  and 
complaints  from  the  general  public  which  must  be 
handled  by  the  various  departments. 

The  personnel  of  this  department  is  composed  of  men 
and  women  especially  fitted  to  deal  with  the  public  and 
who  have  become  familiar  with  the  company's  policies 
through  years  of  training.  New  employees  meet  daily 
for  instructions,  care  being  taken  to  point  out  the 
important  part  played  in  their  work  by  conciliation, 
cheerfulness,  courtesy  and  personality.  Particular 
attention  is  given  to  telephone  work,  which  is  becoming 
more  and  more  important  each  day  in  so  far  as  number 
of  customers  handled  is  concerned. 

"Dealing  with  the  entire  population  of  Baltimore  and 
its  immediate  vicinity,"  said  R.  F.  Bonsall,  manager 
of  the  general  service  department,  "we  must  necessarily 
treat  with  many  phases  of  human  nature.  We  expect 
a  number  of  what  might  be  termed  unreasonable 
requests,  but  each  of  these  requests  means  a  necessity 
or  convenience  to  the  particular  customer  and  should 
be  handled  on  its  own  individual  basis.  Conditions 
often  arise  over  which  the  customer  has  no  control 
and  which  are  against  the  rules,  but  rules  are  made  only 
for  guidance  and  should,  wherever  necessary,  be  broken. 
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"On  March  31  we  had  67,000  electric  and  144,000  gas 
customers,  which  means  that  if  you  average  to  each 
customer  four  persons,  we  are  in  contact,  as  far  as 
service  is  concerned,  with  700,000  people  each  twenty- 
four  hours  in  the  day.  To  take  applications  from,  read 
meters  of,  bill  and  collect  from  such  a  number  of  per- 
sons satisfactorily  is  the  aim  of  the  general  service 
departr.-ient.  This  does  not  include  complaints,  because 
through  a  campaign  on  complaint  prevention  we  hope 
to  see  a  decrease  in  this  class  of  work;  but  this  cam- 
paign can  only  be  effective  with  the  co-operation  of  the 
company  as  a  whole,  for  complaints  originate  due  to  the 
action  or  non-action  of  employees  of  any  department. 
The  policies  as  laid  down  by  the  management  are 
extremely  liberal  and  fair.  They  insist  on  each  cus- 
tomer receiving  absolutely  fair  treatment,  and  while  it 
is  not  always  possible  to  meet  all  of  a  customer's 
demands,  we  do  so  as  far  as  it  is  possible. 

"It  is  necessary  at  times  to  make  a  definite  promise 
to  a  customer  which  may  place  a  hardship  on  the  oper- 
ating departments,  but  owing  to  the  present  real-estate 
situation  a  customer  must  sometimes  move  into  premises 
before  the  steps  are  up  or  the  windows  in.  He  may 
not  have  known  when  he  could  secure  possession  of  the 
house  until  the  last  minute.  It  is  not  right  that  he 
should  be  without  sei^vice  because  we  have  arranged 
our  work  for  the  day.  This  is  also  true  in  the  matter 
of  complaints  on  service,  where  sickness  or  inability 
to  prepare  meals  makes  immediate  attention  by  us 
necessai-y.  True,  it  costs  money  to  make  these  extra 
calls,  but  it  is  much  better  to  go  to  this  additional 
expense  than  leave  the  customer  without  service. 

"We  must  realize  that  there  is  a  very  selfish  interest 
behind  the  operation  of  our  general  service  department. 
We  are  in  a  growing  city  and  expect  to  remain,  but  our 
business  is  largely  dependent  on  our  fairness  to  the 
public  as  well  as  customers,  and  through  whole-hearted 
effort  on  the  part  of  us  all  we  can  improve  on  the 
present  good  feeling  which  the  public  has  toward  us. 

"The  importance  of  this  work  was  demonstrated 
several  months  ago  by  four  local  magazines  which  came 
out  about  the  same  time,  each  of  which  had  a  more  or 
less  unfavorable  statement  regarding  individual  public 
utilities.  Only  one  mentioned  our  company,  and  its 
closing  paragraph  was  that  while  we  were  rated  higher 
than  any  other  public  utility  in  Baltimore,  it  could  give 
us  only  95  per  cent,  and  if  we  wanted  to  know  why  it 
did  not  give  us  100  per  cent,  we  should  communicate 
with  the  editor.  This  we  did  and  received  the  reply 
that  he  had  forgotten  why  he  could  not  rate  us  at 
100  per  cent. 

"This  effort  toward  service  has  been  reflected  in  our 
relations  with  the  city  and  the  Public  Service  Commis- 
sion— in  fact,  during  1919  we  had  only  one  case  come 
up  for  a  hearing  before  the  commission,  and  the 
decision  was  rendered  in  our  favor." 
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Merchandising  as  a  Public 
Policy  Asset 

CENTRAL  stations  should  seek  contact  with  the 
public,  and  more  advantageous  relations  can  be 
obtained  by  the  sale  of  electrical  appliances  than  is 
penerally  possible  throuRh  the  contract  or  complaint 
department,  according  to  E.  C.  Deal,  general  manager 
of  the  Springfield  (Mo.)  Gas  &  Electric  Company,  in 
discussing  the  subject  before  the  convention  of  Mis- 
souri Ass'ociation  of  Public  Utilities.  Too  often  central- 
station  men  ovei'look  the  possibilities  of  promoting  a 
favorable  public  policy  in  the  operation  of  a  mer- 
chandising department,  said  Mr.  Deal.  The  company's 
salesroom  should  be  one  of  the  most  attractive  store.s 
in  the  town  and  conveniently  situated  for  the  public. 
The  sales  force  should  be  made  up  of  individuals 
capable  of  meeting  the  public  in  a  pleasant,  impressive 
manner  and  able  to  convey  the  policies  of  the  general 
manager.  Unless  the  merchandising  sales  department 
meets  these  requirements  it  is  not  being  operated  to  the 
greatest  advantage. 


Life  and  Health  Insurance  for  Chicago 
Company  Employees 

COMMENCING  July  1,  1920.  employees  of  the  Com- 
monwealth Edison  Company  were  entitled  to  sick- 
ness and  disability  insurance  running  for  two  years  and 
death  benefits  of  from  50  to  150  percenter  more  of  their 
annual  salary  by  paying  dues  which  in  most  cases  will 
amount  to  2  per  cent  or  less  of  the  employee's  salary. 
This  plan  will  be  handled  through  the  newly  organized 
employees'  mutual  benefit  association. 

Sickness,  disability  and  death  benefits  all  increase 
with  the  years  of  membership  in  the  association,  and  for 
all  employees  who  join  before  Sept.  1  the  years  of  ser- 
vice in  the  company  will  count  as  years  of  membership 
in  the  association.  The  first  thirty-six  weeks'  disability 
averages  from  40  per  cent  of  the  salary  of  the  employee 
who  has  been  with  the  company  six  months  up  to  an 
average  of  80  per  cent  of  the  salary  of  the  employee  who 
has  been  with  the  company  tw^elve  years  or  more.  For 
the  next  sixteen  weeks  the  range  of  pay  is  from  20  per 
cent  to  40  per  cent  of  the  salaiy,  while  the  length  of 
service  ranges  from  a  half  ypar  to  sixteen  years  or 
more.  These  payments  are  for  the  first  year's  sickness 
or  disability,  and  during  the  second  year  the  employees 
receive  an  average  of  from  10  to  20  per  cent  of  their 
salary.  The  six  months'  employees  receive  the  lower 
figure,  which  is  increased  with  the  years  of  service,  and 
the  20  per  cent  is  given  when  the  employee  has  been 
with  the  company  twenty-nine  years.  These  benefits 
are  all  for  the  monthly  employees.  Those  who  are  paid 
at  an  hourly  rate  receive  75  per  cent  of  these  benefits. 

The  death  benefits,  which  are  based  on  a  maximum 
salary  of  $.3,000  a  year,  vary  from  50  per  cent  of  the 
yearly  salary  for  employees  of  six  months'  sei-vice  up 
to  150  per  cent  of  the  yearly  salary  for  employees  who 
have  been  with  the  company  for  fifteen  years.  For 
every  year  in  excess  of  fifteen  that  an  employee  is  with 
the  company  the  death  benefits  of  150  per  cent  are 
increased  by  1  per  cent. 

The  company  pays  all  the  overhead  and  operating  ex- 
pense for  the  association  and  approximately  one-half 
of  the  benefits.  Dues  average  $1.30  per  month  per  $100 
salary  for  employees  of  from  twenty-four  to  thirty-four 


years  of  age.  This  increases  every  five  yearr  until  the 
employee  is  from  65  to  69  years  old,  when  he  pays  $7.26 
per  month.     Dues  increase  as  salaries  increase. 

Employees  receiving  a  salary  of  more  than  $250  a 
month  are  not  eligible  for  sickness  and  disability  bene- 
fits. Such  employees  can  join  as  associate  members  and 
have  a  reduction  of  69  per  cent  in  their  dues  in  conse- 
fiuence.  It  is  estimated  that  for  every  dollar  paid  in 
by  the  employees  69  cents  will  go  for  sickness  and  disa- 
bility benefits  and  31  cents  for  death  benefits.  The 
benefits  of  the  association  commence  after  one  week's 
sickness  or  absence  for  disability,  and  for  this  week 
the  company  pays  monthly  employees  their  full  salary. 


Portable  Meter  Kack  for  Appliance  Tests 

INSTEAD  of  depending  upon  a  fixed  meter  rack  for 
showing  the  energy  consumption  of  appliances  to 
customers  and  visitors,  the  Lynn  (Mass.)  Gas  &  Elec- 
tric Conijiany  has  fitted  up  a  portable  rack,  illustrated 
herewith,  which  is 
unusually  attractive 
through  the  use  of 
a  marble  base  and 
polished  brass  fram- 
ing to  carry  the  wir- 
ing leads  and  instru- 
ments. Two  meters 
are  mounted  on  1-in. 
(2.5-cm.)  brass  tub- 
ing, at  the  top  of 
which  are  four  pull- 
chain  sockets  to 
which  various  appli- 
ances are  connected 
i  n       demonstration. 

The  uprights  are  27  in.  (69  cm.)  apart  on  centers  and 
13  in.  (32  cm.)  high  over  all,  the  marble  base  being 
10  in,  X  28  in.  x  2  in.  (25  cm.  x  70  cm.  x  5  cm.)  thick. 


PORTABLE  METER  RACK  FOR 
APPLIANCE  TESTS 


Outline  of  Day  &  Zimnierman^s 
Cadet  Course 

IN  ORDER  tn  provide  young  men  qualified  to  fill 
executive  positions  on  their  various  properties,  Day 
&  Zimmerman  decided  in  1919  to  inaugurate  a  "cadet" 
course.  It  is  open  to  employees  with  proper  qualifica- 
tions and  to  engineering  students  in  their  fre.shman 
and  sophomore  years.  The  primarj'  object  is  to  develop 
executives,  not  specialists,  and  each  cadet  is  being  taken 
through   a   course  of   actual   work   in   all   departments. 

This  training  not  only  determines  a  man's  mettle  and 
gives  the  thorough  familiarity  with  all  phases  of  the 
work  which  should  be  possessed  by  an  executive,  but 
also  develops  in  him  the  ability  to  co-operate  with  other 
executives  and  with  men  who  may  eventually  be  under 
his  direction. 

The  men  for  the  cadet  course  who  are  not  already 
employees  of  one  of  the  properties  are  carefully  selected 
from  various  colleges,  the  requirement  being  that  they 
be  freshmen  or  sophomores  in  electrical  or  mechanical 
engineering.  The  cadets  selected  from  college  are 
required  to  work  three  months  each  summer  during  the 
college  course  and  complete  the  thirty-six  months'  work 
on  full  time  after  graduation  from  college.  Cadets 
selected  from  among  the  employees  work  on  full  time 
and  complete  the  course  in  three  years.    The  course  is 
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not  one  of  technique,  but  one  of  practical  application  of 
technical  training,  and  is  arranged  as  follows: 

Three  months  in  the  power  house  as  an  oiler. 

Three  months  in  the  service  department. 

Three  months  in  the  boiler  room  as  a  fireman. 

Three  months  in  the  meter  department — test  and  instal- 
lation of  meters  and  instruments. 

Three  months  as  a  patrolman. 

Three  months  as  substation  attendant. 

At  this  point  the  cadet  selects  either  the  production 
section  or  the  transmission  and  distribution  section. 
The  decision  is  delayed  until  this  time  to  permit  him  to 
make  a  wise  selection. 

Production  Section 
Three  months — Switchboard  and   power-plant  attendant. 
Three  months — Load  dispatcher. 
Three  months — Maintenance  crew. 

Transmission  and  Distribution  Section 
Three  .months — Construction   and    maintenance. 
Three  months — Load  dispatcher. 
Three  months — Engineering  department. 
Then  cadets  in  both  sections  take: 
New  Business 

Three  months — Power. 
Two  months — Light. 

Commercial 
Two  months — Supply  department. 
Two  months — Statistical  department,  analysis  of  reports. 

Results  of  Twelve  Months'  Operation 
of  Electric  Ranges 

DATA  covering  the  operation  of  nineteen  electric 
ranges  for  a  period  of  twelve  months  have  been 
received  from  a  New  England  central  station.  This 
company's  rate  for  domestic  heating  and  cooking  pur- 
poses is  based  on  a  demand  charge  of  $2  per  month  for 
installations  up  to  5  kw.,  $3  per  month  for  from  5  kw. 
to  7  kw.  and  $1  additional  for  each  kilowatt  of  demand 
over  7  kw.  plus  a  charge  of  1.5  cents  per  kilowatt-hour 
consumed. 

The  accompanying  table  shows,  first,  the  connected 
load  of  each  range;  second,  the  total  amount  of  energy 


TWELVE  MONTHS'  OPERATION  OF  ELECTRIC  RANGES 

Average 

Total 

Maximum 

Kw.-Hr.  Used    Monthly 

Amount 

Average 

Average 

Demand, 

During 

Consumption, 

of 

Monthly 

Rate  per 

Kw. 

Year 

Kw.-Hr. 

Bills 

BiU 

Kw.-Hr. 

6 

3,504 

292 

$88.58 

$7,38 

$0  025 

1,123 

93 

40  86 

3  41 

,036 

4.299 

358 

100  49 

8  37 

.023 

5,067 

422 

112  00 

9  33 

.022 

2,930 

244 

79  95 

6  66 

.028 

1.069 

89 

52  04 

4  33 

.947 

2.280 

190 

69  13 

5  76 

.030 

1.972 

147 

65  59 

5  46 

.037 

10 

3,908 

325 

109.65 

9   13 

.028 

9,615 

801 

180  25 

15  02 

.018 

616 

5! 

45  25 

3  77 

.070 

2,340 

195 

59   1 1 

4  93 

.025 

4.427 

369 

102  42 

8  54 

.023 

2,818 

235 

86  68 

7  22 

.031 

1,954 

171 

68  32 

5.69 

.033 

2,087 

174 

67  33 

5  61 

.030 

582 

48 

33   19 

2  77 

.058 

937 

78 

50  06 

4  12 

.053 

6 

2.268 

189 

70  03 

5  83 

.030 

Total  and 

average; 

124 

53,796 

235 

$1,480,93 

$5  96 

$0  025 

used  during  the  entire  year;  third,  average  monthly 
consumption;  fourth,  total  amount  of  bills  for  twelve 
months;  fifth,  average  monthly  bill;  sixth,  rate  per 
kilowatt-hour.  It  will  be  noted  that  the  average 
amount  of  energy  used  per  month  was  236  kw.-hr.  at 
an  average  rate  of  2.5  cents. 


Texas  Utility  Conducts  Successful 

Publicity  Campaign 

TO  INFORM  the  public  of  the  necessity  for  increaseis 
in  its  light  and  power  rates  the  Texas  Power  & 
Light  Company,  with  headquarters  at  Dallas,  is  con- 
ducting a  successful  publicity  campaign  through  news- 
paper advertising  in  the  thirty  cities  and  towns  where 
it  operates.  In  a  series  of  three  advertisements  shown 
herewith  the  increases  in  the  cost  of  producing  energy 
are  explained.  The  basic  item  of  each  advertisement 
is  a  production  block  which  was  completed  by  three 
steps  .showing  percentages  of  fuel,  labor  and  main- 
tenance costs  and  their  respective  increased  costs. 

The  campaign  is  being  handled  through  the  publicity 
office  of  the  company  at  Dallas  and  the  advertising  has 
received  much  favorable  comment  from  the  public  and 
the  daily  newspapers. 


TYPE  OF  publicity  ADVERTISING  BY  THE  TEXAS  POWER  &  LIGHT  COMPANY 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Coil-End  Leakage  Resistance. — L.  Dreyfus. — The 
author  attempts,  in  some  introductory  notes,  to  show 
how  the  magnetic  lines  of  force  will  distribute  them- 
selves around  those  parts  of  the  coils  in  an  electric  ma- 
chine which  are  not  directly  surrounded  by  iron.  Mathe- 
matical expressions  are  then  derived  for  the  fluxes 
around  one  single  coil  end,  under  certain  simplifying 
conditions,  due  regard,  however,  being  had  to  the  effect 
of  the  neighboring  iron  surfaces  in  distorting  the 
field.  An  actual  example  is  considered  in  detail,  the 
results  of  computations  on  the  basis  of  the  author's 
theory  being  compared  to  the  values  of  leakage  re- 
actance for  the  same  case  as  computed  by  means  of 
the  Arnold-Sumec  and  the  Kloss  methods.  The  author 
explains  the  deviations  and  states  his  reasons  for  as- 
suming that  the  new  formulas  will  give  a  more  accu- 
rate result.  He  then  takes  up  the  problem  of  determin- 
ing the  interlinkages  between  adjacent  coil  ends  of  one 
phase  and  also  between  coil  ends  belonging  to  different 
phases  in  a  polyphase  machine.  Numerical  examples 
are  worked  out  in  detail  in  order  to  show  the  physical 
significance  of  each  step  in  the  theoretical  evolutions. 
— Elektrotechnische  Zcitschrift,  Feb.  5  and  12,  1920. 

Core  and  Incremental  Losses  in  Rotating  Machinery. — 
Laurence  H.  A.  Carr. — The  consideration  of  core-loss 
curves  of  300  or  400  different  machines  has  led  the 
author  to  conclude  that  it  is  possible  to  lay  down  a 
general  type  of  equation  and  to  state  the  approximate 
values  of  the  numerical  constants  for  different  cases, 
together  with  the  effect  of  the  various  disturbing  fac- 
tors on  the  magnitude  of  the  losses.  He  then  proposes 
relations  covering  core  losses  and  load  losses  which  in- 
crease load. — London  Electrician,  May  21,  1920. 

Lamps  and  Lighting; 

Coefficients  of  Utilization. — Ward  Harrison  and  Earl 
A.  Anderson. — A  method  is  presented  for  the  direct 
determination  of  coefficients  of  utilization  applying  to 
installations  of  all  ordinary  types  of  lighting  units 
in  rooms  of  varied  proportions  and  different  ceiling 
and  wall  colors.  As  a  basis  for  the  method,  coefficient 
of  utilization  data  are  tabulated  from  a  series  of  several 
hundred  illumination  tests  made  in  an  experimental 
room  with  reflectors  having  three  fundamental  forms 
of  light  distribution.  Illustrating  the  application  of  the 
data  presented,  typical  coefficient  of  utilization  tables, 
as  determined  for  a  number  of  reflector  types  in  com- 
mon use,  are  included. — Transactions  L  E.  S.,  March 
20,  1920. 

Effect  of  Color  of  Walls  and  Ceilings  on  Resultant 
Illumination. — A.  L.  Powell. — An  abstract  under  this 
heading  appears  on  page  1206  of  the  issue  of  May  22. 
The  credit  was  erroneously  given  to  the  Transactions 
I.  E.  S.  It  should  have  been  given  to  the  General  Elec- 
tric Revieiu  for  March,  1920. 


Developments  in  Street-Lighting  Units. — A.  D. 
Cameron  and  C.  A.  B.  Halvorson. — The  writers  draw 
attention  to  the  growing  tendency  to  use  lamps  giving 
intensities  which  are  totally  insufficient  for  street  light- 
ing. This  is  due  to  the  desire  of  munici{>alities  to  keep 
down  their  street-lighting  expense.  At  the  same  time 
lamps  are  being  neglected,  there  being  insufficient  re- 
newals, and  dust  is  permitted  to  accumulate  to  such 
an  extent  that  it  seriously  reduces  the  light  flux  and 
ruins  the  appearance  of  the  installation. — Transactions 
I.  E.  S..  April  30,  1920. 

(Jeneration,  Transmission  and  Distribution 

Pulverized  Coal. — The  writer  states  that  early  at- 
tempts to  use  pulverized  coal  in  England  were  not 
very  promising,  but  that  experience  in  America  has  now 
proved  thai  the  method  may  be  used  successfully.  He 
deals  with  the  changes  necessary  in  water-tube  boilers 
for  the  application  of  powdered  fuel,  indicating  that  the 
front  of  a  furnace  may  be  extended  and  converted  into 
a  combustion  chamber.  The  required  space  for  com- 
bustion is  decided  by  the  maximum  demand  likely 
to  be  made  on  the  boiler  and  a  ratio  of  40  cu.ft.  per  lb. 
(0.5  cu.m.  per  kg.)  of  coal  burned  per  minute  is  said 
to  be  a  fairly  safe  minimum  combustion  space  for  large 
stationary  boilers. — Electrical  Times,  May  20,  1920. 

The  Protection  of  Alternating-Current  Circuits  and 
Apparatus. — E.  T.  NoRRls.— A  comprehensive  discus- 
sion of  the  theory  of  protective  systems,  including  re- 
verse power  relays,  Merz-Price,  split  conductor, 
protective  sheath  and  other  systems. — Beama,  May  and 
June,  1920. 

Oil-Burning  as  an  Industrial  Proposition. — F.  SCHOU- 
manne. — The  coal  shortage  in  Europe,  which  shows 
decided  tendencies  toward  permanency,  has  em- 
phasized the  necessity  of  giving  a  careful  study  to  the 
economical  possibilities  of  naphtha  and  low-grade  oil 
as  industrial  fuels.  After  some  introductory  remarks 
regarding  the  fuel  value  of  Russian  oils,  the  author 
describes  a  number  of  different  oil  burners,  giving  par- 
ticular attention  to  those  devices  which  are  most  com- 
monly used  for  oil-burning  plants  in  the  Baku  region. 
The  article  ends  with  a  discussion  of  the  relative  ad- 
vantages of  the  more  important  oil-burning  sy.stems. — 
Revue  Gcnerale  d'Electricite,  April  10  and  17,  1920. 

Traction 

Electrification  of  the  Su-edish  Railroad  System. — The 
Swedish  government,  which  owns  and  operates  the 
greater  part  of  the  railroads  of  Sweden,  is  planning 
an  immediate  electrification  of  certain  trunk  lines,  first 
of  all  the  important  cross-countiy  road  from  Stockholm 
to  Gothenburg.  Ver>'  good  results  have  already  been 
obtained  with  single-phase,  I.5-cycle  supply  in  the  re- 
markable Kiruna-Riksgransen  electrification  in  the 
north  of  Sweden,  and  much  attention  therefore  has  been 
given  this  system  of  supply,  the  recent  large  direct-cur- 
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rent  electrifications  in  America  having  emphasized  its 
possibilities  and  economy.  A  most  comprehensive  com- 
parative study  therefore  has  been  made  of  both  these 
systems,  although  no  definite  conclusions  were  reached, 
since  the  estimated  yearly  cost  came  out  very  nearly 
equal  for  both  systems.  However,  the  sing'e-phase  sys- 
tem seems  to  have  been  most  favorablj'  reported.  Sev- 
eral technical  reports  on  the  question,  submitted  by  the 
various  administrative  and  engineering  bureaus,  were 
reprinted  in  the  Teknisk  Tidskrift,  Elektroteknik, 
March  3,  April  7  and  May  5,  1920. 

Installations,  Systems  and  Appliances 

The  Electric  Propulsion  of  Ships.— EsKih  Berg. — The 
writer  outlines  some  of  the  advantages  of  electric  drive 
for  ships  as  evidenced  by  the  experience  already  ob- 
tained on  ships  of  the  United  States  Navy.  From  the 
point  of  view  of  economy  he  also  points  to  the  possi- 
bility of  electrical  drive  for  merchant  vessels. — Journal 
Engineers'  Club  of  Philadelphia,  May,  1920. 

Electric  Purification  of  Air. — D'Arsonval,  Bordas 
and  TOUPLAIN. — The  authors  have  experimented  with 
a  simple  apparatus  consisting  of  a  brass  tube  1  m.  long 
with  an  axial  wire,  air  being  passed  through  the  tube 
at  the  rate  of  127  cu.m.  (4,500  cu.ft.)  an  hour.  The 
air  was  purposely  polluted  with  a  fine  sterile  mineral 
powder  and  also  with  dried  cultures  of  a  certain  mi- 
crobe. After  passing  through  the  tube,  the  central 
wire  being  maintained  at  a  negative  potential  of  50,000 
volts,  the  air  was  found  to  be  absolutely  sterile,  while 
95  to  97  per  cent  of  the  powder  was  removed.  Before 
passing  the  tube  samples  of  air  gave  150  cultures  of 
the  microbe  per  cubic  meter.  It  is  suggested  that  the 
ozonization  may  have  aided  in  destroying  the  microbes. 
—Comptes  Rendus,  March  15,  1920,  reprinted  in  Revue 
Ginerale  d'Electricite,  April  10,  1920. 

Telegraphy,  Telephony  and  Signals 

Method  for  Measuring  the  Received  Cvrrent  in  a 
Radio  Antenna. — H.  de  Bellescize. — The  extreme  small- 
ness  of  the  electromotive  forces  induced  in  a  receiving 
antenna  makes  it  impossible  to  measure  the  amplitude  of 
the  received  current  directly.  The  author  instead  sug- 
gests an  indirect  method,  based  upon  a  comparison,  by 
means  of  telephones  and,  if  necessary,  amplifiers,  of  the 
intensity  of  sound  obtained  when  receiving  from  a 
given  distant  station  with  the  intensity  when  the  re- 
ceiving antenna  is  excited  from  a  sma'l  auxiliary  trans- 
mitter adjusted  by  heterodyning  to  exactly  the  same 
wave  length  as  the  transmitting  station.  The  auxiliary 
oscillator  is  coupled  to  the  antenna  by  means  of  a  vari- 
able coupling  coil  of  known  constants.  The  transmit- 
ting station  must  be  controlled  by  a  chronograph  so  that 
it  transmits  during  alternate  periods  of,  say,  ten  sec- 
onds, the  auxiliary  oscillator  being  similarly  controlled 
to  excite  the  receiving  antenna  during  the  silent  ten- 
second  intervals.  The  auxiliaiy  oscillator  coupling  and 
oscillation  amplitude  are  adjusted  till  an  unbroken  sound 
of  constant  strength  is  heard  in  the  telephones.  The 
electromotive  force  induced  by  the  incoming  waves  then 
is  just  equal  to  the  electromotive  force  induced  in  the 
coupling  coil,  which  may  be  determined  from  the  oscil- 
lator calibration. — Revue  Generale  d'Electricite,  March 
6,  1920. 

Submarine  Signaling. — During  the  war  mechanisms 
and  systems  were  developed  not  only  for  communicating 
between  two  .ships  similarly  equipped  and  between  a 
ship  and  a  power  station  by  means  of  under-water  sig- 


nals, but  also  for  sending  messages  to  and  from  a 
separate  submarine.  The  suitability  of  the  Fessenden 
oscillator  and  other  devices  used  in  submarine  service 
is  discussed. — London  Engineer,  May  14,  1920. 

Electric  Transmission  of  Danger  Signals  to  Moving 
Locomotives. — Several  more  or  less  successive  systems 
have  come  into  use  for  automatic  repetition  of  sema- 
phore signals  on  moving  locomotives.  In  an  interesting 
system  suggested  by  Angereau  and  now  being  tested  by 
the  French  state  railroads  a  wireless  transmission  is 
used,  although  of  somewhat  primitive  nature.  Along 
the  track  is  an  antenna,  excited  by  induction  coil 
and  spark  gap,  and  the  engine  is  provided  with  a  similar 
little  antenna,  connected  to  a  coherer.  Track  contacts 
close  the  transmitting  circuit  when  the  train  passes 
the  signal,  and  if  the  semaphore  is  in  danger  position, 
Herzian  waves  are  sent  out,  which  upon  being  received 
act  on  the  coherer  and  by  means  of  relays  start  the 
engine  steam  whistle  blowing. — Revue  Generale  d'Elec- 
tricite,  April  10,  1920. 

Miscellaneous 

Use  of  Electric  Surplus  Power  for  Heating  Purposes. 
— H.  Theorell. — Particularly  in  case  of  water-power 
stations  with  adequate  hydraulic  reservoirs  it  is  a  direct 
waste  of  power  ever  to  let  the  load  go  down  below  its 
maximum  value.  Off-peak  power  then  may  be  very 
economically  utilized  for  heating  purposes,  not  only  for 
electrothermal  processes,  but  for  plain  heating  of  in- 
dustrial and  other  localities.  An  electric  heating  plant 
of  remarkable  size  has  been  in  operation  since  1914 
at  the  Husquarna  factories  in  Sweden.  The  factories 
obtain  electric  power  from  a  hydraulic  station,  which, 
owing  to  topographical  conditions,  is  practically  void 
of  all  water-storage  facilities.  During  all  the  night, 
therefore,  the  power  (maximum  1,300  kw.)  is  used  to 
heat  the  water  in  a  large  subterranean  tank  of  200 
cu.m.  (44,000-gal.)  capacity,  the  water  being  circulated 
during  daytime  in  the  heating  system  of  the  factory. 
On  a  twelve-hour  day  basis  the  surplus  power  is  suflS- 
cient  for  the  heating  of  all  the  shops,  except  when  the 
outside  temperature  is  lower  than  5  deg.  C.  (13  deg. 
Fahr.).  In  very  cold  weather  it  becomes  necessary  to 
use  part  of  the  original  coal  firing  plant,  which  has 
been  maintained  in  a  stand-by  capacity.  The  electric 
heating  plant  has  utilized  about  2,000,000  kw.-hr.  a 
year,  corresponding  to  a  direct  saving  of  about  400 
tons  of  coke  a  year,  while  the  first  cost  vC'as  only  24,000 
kronen  (about  $6,000).  The  author  also  describes  at 
length  an  electric  hot-water  plant  of  remarkable  dimen- 
sions which  is  being  planned  for  the  Norwegian  cit.v 
of  Bergen.— Teknish  Tidskrift,  Mekanik,  April  14,  1920. 

Porosity  and  Volume  Changes  of  Clay  Eirebricks  at 
Furnace  Temperatures. — George  A.  LoOMis. — This  in- 
vestigation is  a  study  of  some  of  the  physical  properties 
of  clay  firebricks  by  a  comparison  of  their  changes 
in  porosity  and  volume,  on  heating  to  different  tempera- 
tures, with  the  amount  of  contraction  of  the  bricks 
under  load  at  furnace  temperatures  and  with  the  so- 
called  "melting  points"  of  the  bricks.  It  is  found  that 
the  porosity  and  volume  changes  serve  as  an  indication 
of  the  ability  of  a  clay  firebrick  to  resist  deformation 
under  load  at  furnace  temperatures  much  more  reliable 
than  the  "melting  point."  It  is  also  shown  that  these 
porosity  and  volume  changes  serve  in  explaining  the 
failure  of  firebricks  in  use  from  such  causes  as  in- 
suflicicnt  burning  in  manufacture. — Technical  Paper  No. 
159,  U.  S.  Bureau  of  Standards,  April  26,  1920. 
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Research  in  Progress  or  Completed 

[When  investieatlons  which  have  been  completfj  are,  In  the 
opinion  of  the  editors,  ot  wklo  enough  interest  to  the  field  we 
serve,    details    thereof   will    be    presented    In    other    parts    ot    this 

fiaper.  Contemplatid  reseaiih  or  that  which  appears  to  have 
Imlted  appeal  will  be  only  briefly  reported  in  this  section,  but 
details  may  bo  huil  by  communicating  with  the  investigator  or 
Institution  named  in  the  report.  Reiulers  ara  referred  to  the  de- 
partment, "Digest  of  Electrical  Literature,"  for  Investigations 
reported  in  other  journals.  The  news  and  engineering  sections 
should  also  be  followed  for  research  reported  before  technical 
societies.] 

CABLE  DIELECTRICS.  APPROPRIATION  FOR 

Authority  was  granted  to  the  Technical  Section  of  the  N.  E. 
L.  A.  to  talie  up  research  and  investigation  on  cable  dielectrics, 
an  Initial  appropriation  of  $3,000  being  made  for  the  purpose. 

LAMP,   CADMIUM   VAPOR   ARC. 

A  successful  oadmium-vapor  lamp  Is  a  stable  source  of  mon- 
ochromatic red  light  of  high  Intensity.  But  when  pure  cad- 
mium is  distilled  into  the  quartz  lamp  and  freezes,  the  metal 
adheres  to  the  silica  with  such  tenacity  as  cither  to  crack  the 
lamp  or  to  peel  strips  of  the  silica  from  the  walls.  It  was  dis- 
covered that  the  metal  gallium  is  readily  alloyed  with  cadmium, 
and  that  a  very  small  quantity,  less  than  1  per  cent.  Is  sufflcient 
to  change  radicallv  tlic  character  of  the  cadmium  and  greatly 
to  reduce  Its  tensile  strength.  All  breakage  of  the  lamp  was 
eliminated.  In  using  this  alloy  in  a  quartz-vapor  lamp,  the 
cadmium  spectrum  is  obtained  of  great  brilliancy  and  purity. 
The  spectrum  of  gallium  Is  practically  absent.  A  lamp  of  this 
type,  using  lead  scats  to  render  the  electrodes  proof  against 
leakage,  can  be  operated  continuously  with  no  variation  In  the 
high  intensity  of  the  cadmium  lines,  and  appears  to  have  an 
Indcflnite  life. — Frederick  Bates,  Bureau  of  Standards,  Wash- 
ington, D.  C, 

PORCEI^IN.    SOLUBILITY    OF,    IN   WATER. 

Some  Interesting  developments  have  recently  been  brought 
out  by  the  use  of  very  higli  pressures  on  the  solubility  of  porce- 
lain in  water  under  certain  conditions,  and  It  Is  probable  that 
considerable  light  will  soon  be  thrown  upon  certain  types  of 
Insulator  depreciation  as  a  result  of  these  developments. — 11'.  D. 
A.  Peaslee,  Huntinylon,  TV.  V«. 

RADIO,  RESONANCE  WAVE  COIL. 

A  resonance  wave  coil  has  been  developed.  The  coil  Is  In  the 
form  of  a  long  helix  wound  with  a  large  number  of  turns  on 
which  stationary  waves  are  produced  by  the  incoming  radio 
signals.  An  electron  tube  is  used  as  the  detector,  the  grid  be- 
ing connected  to  the  point  of  maximum  potential  on  the  coil. 
The  wave  coil  may  be  used  either  as  a  part  of  the  usual 
antenna  system  or  a  part  of  a  line  wire,  or  It  may  act  itself 
as  the  antenna  for  picking  up  the  energ>-  of  the  signals.  In 
the  latter  case  the  coil  may  be  either  free  at  both  ends  or 
grounded  at  one  end.  Good  results  have  been  obtained  in  either 
case.  It  has  been  also  fovmd  that  the  open  coll  has  directional 
properties  and  can  be  used  as  a  goniometer  not  only  for  hori- 
zontal measurements  but  for  vertical  measurements  as  well. 
This  form  of  radio  goniometer  has  the  great  advantage  that  it 
permits  the  determination  not  only  of  the  plane  where  the 
signals  are  strongest  but  also  of  the  direction  from  which  such 
signals  proceed. — G.  O.  &V/»ic>%  War  Department,  Washington, 
D.  C. 

VACUUM   TUBE   GENER.\TOR.   OUTPUT    CHARACTERISTICS 
OP. 

An  extensive  theoretical  and  experimental  investigation  of 
the  three-electrode  vacuum  tube  used  for  generating  oscillations 
has  been  made  and  fundamental  formulas  have  been  established 
for  power  output,  gi'id  voltage  and  efficiency.  It  Is  shown  that 
the  principal  constituents  of  the  electron  currents  which  will  be 
supplied  by  a  given  tube  und>'r  action  of  sinusoidal  plate  and 
grid  voltages  can  be  computed  as  functions  of  tliese  voltages 
from  a  group  of  "static  characteristics"  of  the  tube  which  are 
obtained  by  varying  these  voltages  step  by  step  and  measuring 
the  resulting  steady  values  of  current. — L.  M.  Hull,  Bureau  of 
Standards,   Washington,  D.  C. 

WAVES,    ELECTROMAGNETIC.    VARIATION    IN    DIRECTION 
OF. 

The  observed  direction  of  radio  waves  as  obtained  with  a 
direction  finder  varies  with  time  when  long  waves  are  used  as 
those  from  very  high  power  stations.  The  variations  of  di- 
rection are  of  the  order  of  90  deg.  for  very  long  waves.  No 
such  long  variations  are  found  for  short  damped  waves  produced 
by  spark  apparatus.  A  method  of  increasing  the  sharpness  or 
determination  of  direction  has  been  worked  out.  A  theor«  tical 
explanation  of  the  variations  of  directions  has  been  found,  based 
on  the  existence  of  media  in  the  earth's  atmosphere  capable  of 
reflecting  and  refracting  the  waves. — .1.  H.  Taylor,  U.  S.  Xaval 
Aircraft  Laboratory,  Washington,  D.  C. 


Suggestions  for  Research 

DUCTS.  METALLIC,  FOR  CABLES. 

An  Increase  in  the  current-carrying  capacity  of  under-ground 
cables  Is  one  of  the  most  imiKirlant  questions  that  confront 
llie  electrical  industry.  Tile  problem  Ijeconies  more  and  more 
dilflcuit  as  cables  are  being  made  for  higiier  and  higher  volt- 
ages, necessitating  thicker  insulation.  A  method  which  has 
been  attempted  in  various  ways  is  to  keep  down  the  tempi  rature 
of  the  ducts  themselves.  A  suggestion  comes  from  a  cable 
specialist  to  try  melal  conduits,  so  as  to  reduce  the  temperature 
gradient  between  them  and  the  ground.  Cast-iron  pipes  have 
remained  intact  in  the  ground  for  many  years,  and  with  pi'oper 
lirecaulions  rusting  may  lie  minimized.  He  further  suggests 
tliat  in  sucli  metal  conduits  all  tht,  ducts  be  ke|jt  In  one  or 
two  rows  only,  .so  as  to  avoid  hot  inner  ducts.  Preliminary 
experiments  are  desired  and  an  estimate  of  the  Increase  In 
Ihe  cost  of  the  conduits  as  against  a  saving  in  the  cables 
themselves. — Editorial    Suggestion. 

FURNACE,  ELECTRIC.  FOR  BRASS. 

Willie  the  electric  furnace  for  melting  steel  has  reached  a 
considerable  degree  of  perfection,  electric  brass  furnaces  are 
said  to  be  much  less  satisfactoi-y  and  are  much  less  used.  At 
the  same  lime,  there  Is  a  great  demand  for  such  furnaces 
tliroughout  the  country,  especially  in  sizes  of  between  SOU  lij. 
and  l.OOU  lb.  Vi-^  kg.  to  4o0  kg.)  for  small  brass  foundries. 
The  greati'r  expense  of  operation  of  an  electric  brass  furnace 
as  compared  to  tlie  ordinary  pot  charge,  molten  on  coke  fire.  Is 
not  important  when  the  oilier  advantages  of  electric  melting  are 
considered.  Additional  research  is  required  to  develop  the  de- 
tails of  construction,  temperature  regulation,  tilting,  etc.,  and  to 
standai'dlze  the  must  important  parts  in  order  that  brass  foun- 
dries may  confidently  expect  satisfactory  results  without  ex- 
perimenting. The  molten  brass  has  to  be  continually  stirred 
to  prevent  its  separation  Into  component  metals,  and  this  is 
done  by  slinking  or  turning  the  container  by  an  electric  motor. 
Some  simplification  In  this  operation  Is  also  desirable. 

FUSE.   RENE^'ABLE,   INDICATOR   FOR. 

Many  non-r,-ni'\vable  Inclosed  fuses  of  cartridge  type  are  pro- 
vided with  an  Indicator,  which  enables  one  to  distinguish  a 
blownout  fuse  from  the  outside.  To  provide  such  an  indicator 
for  a  renewable  fuse  Is  a  more  difficult  matter,  because  pre- 
sumably the  indicator  would  have  to  be  renewed  every  time 
with  the  fusible  link.  The  problem  is  well  worth  a  solution,  be- 
cause tlie  addition  of  an  iniilc:itor  would  make  renewable  fuses 
much    more    desirable. — Editorial   Suggestion, 

LUBRICANT  FOR  HE.WY  PRESSURES  AND  HIGH  SPEEDS. 
Difficulty  has  been  experienced  In  the  operation  of  bearings 
capable  of  withstanding  the  stresses  brought  into  play  by  heavy 
masses  revolving  at  from  10.000  to  20.000  r.p.m.  The  problem  Is 
probably  not  so  much  one  of  the  actual  bearing  design  as  It  Is 
of  obtaining  a  lubricant  witli  sufficient  viscosity  to  withstand 
tiie  tempei'ature  clianges  of  tliese  speeds  and  masses.  A  mt-tliod 
is  desired  for  measuring  the  viscosity  and  temperature  varia- 
tions of  a  lubricant  while  it  is  a  contact  film  on  tlie  bearing.  A 
determination  of  tliese  variations  in  the  character  of  the  lubri- 
cant would  enable  considerable  progress  to  be  madu  In  the  de- 
sign of  heavy  high-speed  rotating  machinery. — K.  H.  Stark, 
A'eto  York  City. 

MACHINERY.  ELECTRICAL,  HEATING  ON  ONE-HALF-HOUR 
RUNS. 

I  find  that  on  one-half-hour  runs  the  heating  of  electric  mo- 
tors of  moderate  size  varies  somewhat  as  the  volume  of  copper 
and  iron,  divided  by  the  watts  lost.  This  does  not  take  caro 
of  hot  spots,  and  some  other  places  of  similar  nature,  but  when 
the  motor  Is  inclosed  it  gives  a  general  average  near  the  teeth 
and  windings.  Further  experiments  and  tests  of  this  nature  are 
desired. — .1.  31.  Holcomb,  Clveland,  Ohio. 

METER,  PREPAYMENT. 

The  ordinary  watt-hour  meter  is  too  expensive  for  the  small 
customer,  requires  monthly  readings,  billing,  collection,  cali- 
bration, etc.  The  prepayment  meter  of  the  present  type  Is  also 
expensive  and  requires  a  periodic  collection  of  the  coins.  A  sim- 
ple and  reliable  prepayment  meter  is  desired  of  the  "consumed" 
type,  that  is.  one  that  is  consumed  by  the  pa.ssage  of  electric 
energy  through  it.  In  the  case  of  direct  current  it  ma.v  be  a 
sealed  electrolytic  plug  the  contents  of  which  are  consumed  In 
proportion  to  the  number  of  ampere-hours  passing  through  It. 
After  it  has  been  used  up  the  circuit  is  interrupted  and  a  new 
plug  has  to  be  inserted.  For  alternating-current  circuits  such 
a  plug  may  be  based  on  a  thermal  principle.  Involving,  say.  a 
compound  to  be  melted  by  the  current.  Such  prepayment 
cartridges  could  be  sold  In  drug  stores  and  elsewhere,  so  that 
the  electric  operating  companies  would  have  to  undergo  no  ex- 
pense for  collecting  from  individual  consumers.  The  device 
must  be  so  designed  that  no  unauthorized  plug  could  be  used 
as  a  substitute. 

PERMEAMETERS  AT  HIGH  PERME.\BILITIES. 

For  some  years  the  Burrows  permeameter  has  been  the 
standard  instrument  in  this  country  for  measuring  the  per- 
meability of  bar  and  sheet  samples  of  magnetic  materials.  It 
has  been  found  that  for  samples  having  maximum  permeabili- 
ties of  from  10.000  to  40.000  this  instrument  is  often  subject  to 
appreciable  errors,  especially  in  the  determination  of  hysteresis 
loops.  A  study  of  this  app.aratus  when  used  with  this  material 
ot  high  permeability  would  be  of  value.  Recently  the  Fahy  per- 
meameter has  received  considerable  attention.  For  certain 
magnetic  samples  it  has  been  found  that  this  Instrument  gives 
values  of  H  at  moderate  inductions  which  are  more  than  100 
per  cent  greater  than  those  obtained  by  the  Burrows  permea- 
meter on  the  same  samples.  A  critical  study  of  the  limits  of 
this  instrument  would  be  of  value. — T.  Spooner,  Ea^st  Pitts- 
burgh, Pa.  [With  new  grades  of  iron,  obtained  by  melting  It 
In  vacuo,  such  high  values  of  permeability  have  been  obtained 
that  a  more  accurate  measuring  instrument  becomes  essentlaL 
—Editor's  A'ofc] 

TELEPHONE,    AVTO.MATIC.    'mPER   CONTACT. 

The  wiper  contact,  its  resistance  and  mechanical  wear  In 
various  conditions,  oflfers  an  interesting  subject  for  study.  The 
Investigator  should  first  become  thoroughly  familiar  with  the 
structure  of  the  wipers  and  banks  of  automatic  switches  and 
the  customao"  maintenance  of  them. — A..  B.  Smith.  Chicago,  IJl. 
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TRADE  slackness  due  to  the 
summer  season  is  affecting  the 
electrical  industry,  with  job- 
bers reporting  lighter  sales.  The 
freight  situation,  however,  is  im- 
proving except  in  the  Puget  Sound 
district,  where  the  lumber  industi'y 
is  suffering  from  a  50  per  cent  short- 
age in  cars. 

Labor  is  reported  in  good  supply 
East  and  South,  with  a  stronger  de- 
mand on  the  Pacific  Coast.  Building 
in  the  Middle  West  is  still  slack,  but 
in  other  parts  of  the  country  it  is 
proceeding  in  good  volume,  especially 
as  regards  large  industrial  projects. 
Collections  are  tightening  in  some 
sections,  particularly  in  Southern 
and  New  England  districts,  but 
money  on  the  Pacific  Coast  is  re- 
ported plentiful. 

An  appeal  has  been  filed  by  the 
Independent  Lamp  &  Wire  Company 
against  the  decision  of  the  federal 
court  in  New  Jersey  in  the  Coolidge 
lamp  patent  case  sustaining  the 
General  Electric  Company. 

Power  cable  orders  are  in  good 
quantity  and  shipments  are  length- 
ening. A  marked  tendency  toward 
standardization  is  noted.  Transmis- 
sion towers  are  in  better  demand  for 
export  than  for  domestic  use,  espe- 
cially those  of  large  dimensions. 
Buying  prevails  in  the  Far  East, 
Australia,  South  America  and 
Canada. 

Indications  are  that  the  fan  sea- 
son will  not  come  up  to  early  antici- 
pations. Lack  of  transportation  fa- 
cilities rather  than  lack  of  orders  is 
given  as  the  reason,  together  with 
low  seasonal  temperatures  and  de- 
layed hot  spells.  Fans  are  in  fair 
assortment  in  the  New  York  dis- 
trict; buying  by  distributers  is  about 
over  in  Boston ;  stocks  are  in  pretty 
good  shape  in  the  Middle  West,  de- 
pleted in  the  South  and  plentiful  on 
the  Pacific  Coast. 

Despite  the  talk  of  prices  having 
passed  their  highest  point,  motor 
manufacturers  are  inclined  to  antic- 
ipate a  further  increase  in  the  cost 
of  their  product.  The  need  of  stand- 
ardization in  fractional-horsepower 
motors  is  demanding  recognition, 
and  manufacturers  are  working  in 
that  direction. 

Sales  of  flatirons  and  other  heat- 
ing devices  are  reported  to  be  heavy 
in  all  sections  of  the  country,  and 
the  trend  of  prices  is  upward. 

Figures  issued  by  the  Geological 
Survey  show  that  New  York  State 
leads  the  nation  in  hydro-electric 
output,  its  monthly  total  for  April 
being  268,736,000  kw.-hr.    California 


comes  next,  with  219,475,000  kw.-hr. 
The  total  electrical  output  of  the 
nation  for  the  first  four  months  of 
the  year,  including  both  water- 
power  and  steam  plants,  is  put  at 
nearly  15,000,000,000  kw.-hr.  This 
includes  central  stations,  electric 
railways  and  some  other  plants. 

An  increase  of  5  mills  a  kilowatt- 
hour  in  power  rates  and  of  1  cent  in 
lighting   rates   has  been   granted   to 
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the  Indianapolis  Light  &  Heat  Com- 
pany and  the  Merchants'  Light  & 
Heat  Company  by  the  Public  Service 
Commission  of  Indiana. 

An  investigation  into  lead-cov- 
ered-cable failures  in  St.  Louis  is 
being  made  by  the  Bureau  of  Stand- 
ards. 

Construction  of  a  super-powered 
radio  station  on  the  north  shore  of 
Long  Island  near  New  York  City  by 
the  Radio  Corporation  of  America  is 
about  to  begin.  Five  units  will  af- 
ford simultaneous  operation  with  as 
many  foreign  nations  from  420-ft. 
towers. 

Successful  telephone  communica- 
ticn  has  been  conducted  over  live 
high-tension  lines  by  the  American 
Gas  &  Electric  Company,  which 
looks  for  far-reaching  results  in  the 
direction  of  cheaper  telephony  to  be 
achieved  through  this  means. 

Formation  of  the  projected  North 
Jersey  Power  Company  with  capital 
of  $25,000,000,  to  be  supplied  in  part 
by  prospective  consumers,  has  been 
postponed. 

A  million-dollar  power  line  is 
to  be  built  around  the  city  of  Toledo, 
Ohio,  by  the  Toledo  Railways  & 
Light  Company. 

Arguing  before  the  Interstate 
Commerce  Commission  for  the  as- 
signment at  the  mines  of  cars  for 
public  utility  use,  J.  W.  Lieb,  repre- 
senting the  N.  E.  L.  A.,  painted  a 
grave  picture  of  the  fuel  situation  as 
it  affects  public  service  companies. 


An  order  continuing  permission 
of  the  use  of  open-top  cars  for  coal 
transportation  and  providing  for 
priorities  for  public  utilities  was 
issued  on  Tuesday  by  the  Interstate 
Commerce  Commission.  This  order, 
it  is  thought,  will  solve  the  diffi- 
culties of  the  utilities  temporarily, 
but  will  need  liberal  interpretation 
to  allow  them  to  provide  for  winter 
contingencies.  No  fuel  adminis- 
trator will  be  appointed  by  the 
President  at  this  time. 

The  first  meeting  of  the  new 
executive  committee  of  the  N.  E. 
L.  A.  was  held  this  week  in  New 
York.  President  Insull  has  ap- 
pointed the  chairmen  of  the  national 
committees,  subject  to  their  accept- 
ance. 

A  REHEIARING  has  been  asked  by 
the  Idaho  Power  Company  in  the 
matter  of  its  petition  to  the  Public 
Service  Commission  of  the  state  for 
an  increase  of  60  per  cent  in  its  irri- 
gation rates,  only  10  per  cent  having 
been  allowed. 

Organization  of  the  new  Public 
Relations  Section  of  the  N.  E.  L.  A. 
has  been  deferred  to  Aug.  1. 

Lieut.-Col.  William  Kelly  has 
been  appointed  engineer  officer  of 
the  Federal  Power  Commission. 
Final  organization  of  the  body 
awaits  the  return  to  Washington  of 
Secretary  of  Agriculture  Meredith. 

Progress  in  the  organization  of  a 
co-operative  electrical  campaign  for 
the  Pacific  Northwestern  States  was 
expected  to  be  made  at  a  committee 
meeting  on  Thursday  and  Friday. 

Public  co-operation  was  advo- 
cated and  unfair  taxation  decried 
at  the  annual  meeting  of  the  Ohio 
Electric  Light  Association  at  Cedar 
Point  this  week. 

On  certain  interconnected  sys- 
tems in  the  East  much  improvement 
in  joint  frequency  regulation  is  re- 
sulting from  longer  experience  with 
interoperation. 

The  minimum  charge  for  both  gas 
and  electric  meter  service  will 
shortly  be  investigated  by  the  Mas- 
sachusetts Department  of  Public 
Utilities  in  response  to  a  legislative 
order. 

A  strong  program  is  being  made 
up  for  the  fall  convention  of  the 
New  England  Section,  N.  E.  L.  A., 
at  Kineo,  Me.,  Sept.  14-17. 

Since  last  fall  more  than  $900,000 
in  securities  of  the  Central  Maine 
Power  Company  have  been  placed  in 
the  territory  of  the  company,  which, 
if  pending  petitions  are  granted,  will 
soon  serve  106  municipalities. 
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Federal  Pow«'r  (iumiiiission  Organization 
Awaits  Return  of  Secretary  Mereditli 

LIEUT.-COL.  WILLIAM  KELLY  has  been  appointed 
J  engineer  officer  of  the  Federal  Power  Commission. 
He  is  at  present  stationed  in  San  Francisco,  serving  on 
river  and  harbor  work. 

The  return  of  Secietary  of  Agriculture  Meredith  to 
Washington  has  been  delayed,  and  as  a  result  the 
organization  of  the  Federal  Power  Commission  has  not 
been  perfected.  No  steps  have  been  taken  in  addition 
to  those  reported  last  week.  Mr.  Meredith  is  e.xpected 
to  reach  Washington  ne.\t  week.  In  the  meantime  it  is 
possible  that  the  Comptroller  of  the  Treasury  will  have 
rendered  a  decision  in  the  matter  of  the  employment 
of  personnel  by  the  board.  The  matter  of  quarters  also 
remains  to  be  solved.  It  is  probable  that  the  commission 
will  be  housed  in  the  Interior  Department  building, 
where  it  can  have  access  to  the  water-power  files  of  the 
Geological  Survey  and  those  of  the  Public  Land  Office. 


Coal  Priorities  Established 
for  Utilities 

ON  TUESDAY  the  Interstate  Commerce  Commission 
issued  Order  No.  9,  continuing  Order  No.  7  relative 
to  the  use  of  open-top  cars  for  coal  transportation  until 
Aug.  19  and  amending  it  so  that  public  utilities  and 
public  institutions  will  receive  priority  in  the  assignment 
of  coal  cars.  The  order  was  originally  granted  for 
thirty  days  from  June  21. 

The  amendment  to  Order  No.  7  whereby  priorities  for 
electric  light  and  power  plants  are  established  reads  as 
follows : 

It  is  further  ordered  that  until  and  including  Aug.  19, 
1920,  all  common  carriers  by  railroads  within  said  territory, 
to  the  extent  necessary  in  order  that  public  utilities,  in- 
cluding street  and  interurban  railways,  electric  power  and 
lighting  plants,  gas  plants,  ice  plants,  water  and  sewer 
works,  also  hospitals,  schools  and  other  public  institutions, 
may  be  kept  supplied  with  coal  for  current  use  but  not 
for  storage,  be  and  they  are  hereby  authorized  to  place, 
furnish  and  assign  cars  to  coal  mines  for  the  transporta- 
tion of  such  coal,  in  addition  to  and  without  regard  to  the 
existing  ratings  and  distributive  shares  for  mines  upon 
said  railroads;  provided  no  cars  shall  be  so  placed,  fur- 
nished or  supplied  by  any  such  carrier  without  written 
application  therefor  from  the  public  utility,  concurred  in 
by  the  delivering  railroad,  showing  that  such  coal  is  needed 
for  current  use,  and  not  for  storage,  in  order  that  the  ap- 
plicant may  continue  in  daily  operation,  and  provided  fur- 
ther, that  such  coal  shall  not  be  subject  to  reconsignment 
except  to  public  utilities  or  public  institutions  and  that  a 
written  report  of  the  cars  placed  hereunder  shall  be 
promptly  made  to  the  Interstate  Commerce  Commission  by 
the  railroad  placing  the  cars. 

In  connection  with  this  paragraph  a  question  of  mean- 
ing is  already  being  raised  by  public  utility  men  and 
svill  in  all  probability  be  presented  to  the  Interstate 
Commerce  Commission  very  shortly  for  a  fuller  defini- 


tion. Some  utilities  have  in  storage  coal  more  than 
sufficient  to  meet  immediate  requirements.  Whether 
the.se  utilities  will  be  allowed  assignment  of  coal  trans- 
portation for  their  current  requirements,  or  whether 
they  must  first  use  up  their  storage,  is  the  question  that 
utility  operators  are  asking.  If  the  latter  is  the  case, 
then  the  utilities,  all  of  them,  must  necessarily  go  into 
the  winter,  with  all  of  its  transportation  tie-ups,  with 
but  a  few  days'  supply  of  coal  on  hand. 


Public  Relations  Section,  N.  E.  L.  A., 
Postpones  Organization 

BECAL^SE  all  the  geographic  divisions  were  not  rep- 
resented, the  newly  formed  Public  Relations  Sec- 
tion of  the  National  Electric  Light  Association,  of  which 
J.  E.  Davidson  is  chairman,  at  its  first  meeting  in 
Chicago  on  .Tuly,  which  was  for  the  purpose  of  organiz- 
ing, merely  discussed  in  a  general  way  the  work  to 
be  covered  and  postponed  organization  until  Aug.  1. 
At  that  time  the  work  will  be  divided  and  sub-com- 
mittees appointed  to  handle  every  possible  phase  of  pub- 
lic relations  work. 

The  following  national  standing  committees  are  now 
to  be  a  part  of  the  Public  Relations  Section:  "Co-oper- 
ation within  the  industry,"  "sale  of  company  securities," 
•'establishment  of  state  committees  on  public-utility 
information,"  and  "investigation  and  standardization 
of  regulation  of  utilities." 

Public  Co-operation  and  Need  of  Fair 
Taxation  Discussed  by  Ohio  Men 

LABOR  conditions,  the  dearth  and  high  price  of  coal 
^and  the  urgent  need  of  new  capital  were  among  the 
important  subjects  discussed  by  the  central-station  men 
of  Ohio  at  the  twenty-sixth  annual  convention  of  the 
Ohio  Electric  Light  Association  at  Cedar  Point  this 
week.  The  business  sessions  were  given  over  to  dis- 
cussions of  the  reports  of  standing  committees  and  to 
addresses  of  special  interest  to  central-station  engineers 
and  managers.  The  entertainment  features  embodied 
the  results  of  much  thought. 

The  work  of  the  central  stations  during  the  war 
overcame  much  blind  prejudice  and  made  the  public 
realize  the  economic  value  of  centralized  generation  and 
e.xtensive  distribution  of  electric  energj'  for  all  pur- 
poses, said  C.  H.  Howell  in  his  presidential  address. 
He  pointed  out  that  a  wide  distribution  of  utility  securi- 
ties among  local  customers  is  a  form  of  co-partnership 
that  has  proved  very  helpful.  The  public,  he  held, 
should  be  frankly  and  fully  informed  about  all  diffi- 
culties that  beset  the  company,  especially  when  these 
troubles  affect  the  cost  or  quality  of  service. 

That  American  civilization  is  menaced  because  public 
utilities,  the  great  agents  of  the  country's  material 
development,    are    unable    to    compete    successfully    for 
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the  necessary  capital  and  labor  with  which  to  main- 
tain and  extend  their  service  was  the  opinion  expressed 
by  William  McClelland,  vice-president  of  the  Cleveland 
Electric  Illuminating  Company. 

The  injustice  of  the  present  system  of  taxing-  Ohio 
public  utilities  was  the  subject  of  a  paper  by  C.  Dalton 
of  Toledo.  He  said  that  central  stations  and  other 
utilities  are  taxed  on  their  full  book  value,  while 
mercantile  establishments  pay  on  only  a  fraction  of 
their  true  Valuation  because  the  latter's  books  are  not 
subject  to  public  inspection.  The  taxable  value  of 
Ohio  central  stations  was  shown  to  have  increased  over 
eleven  times  in  ten  years,  and  the  companies  were  said 
to  be  paying  from  6  to  11  per  cent  of  their  gross 
income  in  taxes. 

A  saving  of  at  least  3,000  tons  of  coal  per  day  could 
be  effected  if  the  loads  on  all  the  power  plants  in  Cin- 
cinnati were  supplied  from  generating  stations  having 
efficiencies  equal  to  that  of  the  West  Side  plant  of  the 
Union  Gas  &  Electric  Company  of  that  city.  This 
statement  was  made  by  F.  D.  Wiatt  of  Cincinnati  in  the 
course  of  his  paper  describing  the  large  Cincinnati 
generating  station. 

The  activities  of  the  Society  for  Electrical  Devel- 
opment were  outlined  by  F.  W.  Loomis  of  New  York 
City.  W.  W.  Freeman  of  Cincinnati,  president  of  the 
society,  speaking  as  a  central-station  executive,  pointed 
out  some  of  the  advantages  of  membership.  D.  L.  Gas- 
kill  said  that  small  utilities  got  as  much  out  of  the 
society  as  the  large  companies,  if  not  more. 

The  officers  elected  for  1920-1921  were:  President, 
Col.  Dudley  J.  Bard,  Wooster;  vice-president,  W.  A. 
WoUs,  Columbus;  secretary,  D.  L.  Gaskill,  Greenville. 
These  will  compose  the  executive  committee:  C.  H. 
Howell,  Coshocton;  E.  L.  Franklin,  Warren;  Robert 
Lindsay,  Cleveland;  0.  H.  Hutchins,  Dayton;  Frank 
Espey,  Canton. 


Co-operative  Campaign  Progress 
in  Pacific  Northwest 

/iT  A  MEETING  of  the  advisory  committee  of  the 
l\  Northwest  Electric  Light  and  Power  Association 
in  Seattle  on  July  15  and  16  a  plan  was  proposed  for 
conducting  a  co-operative  electrical  campaign  in  Wash- 
ington, Oregon,  Utah,  Idaho  and  Montana,  along  the 
lines  of  the  California  plan.  This  committee  of  fifteen 
members,  representing  central  stations,  jobbers  and 
contractor-dealers,  has  been  working  for  some  months 
to  enlist  the  co-operation  of  all  electrical  interests  in 
the  Pacific  Northwest.     It  is  made  up  as  follows: 

Representing  central  stations — R.  W.  Clark,  chair- 
man, Puget  Sound  Light  &  Power  Company,  Seattle; 
A.  G.  McMicken,  Portland  (Ore.)  Railway,  Light  & 
Power  Company;  G.  A.  Lewis,  Wa.shington  Water 
Power  Company,  Spokane;  J.  V.  Strange,  Pacific  Power 
&  Light  Company,  Portland;  R.  G.  Bailey,  Utah  Power 
&  Light  Company,  Salt  Lake  City;  J.  Ryan  Gaul, 
Montana  Power  Company,  Butte;  W.  R.  Putnam,  Idaho 
Power  Company,  Boise. 

Representing  jobbers — H.  L.  Bargion,  Montana  Elec- 
tric Company,  Butte;  G.  W.  Hawley,  Intermountain 
Electric  Company,  Salt  Lake  City;  J.  I.  Colwell,  West- 
ern Electric  Company,  Seattle;  R.  N.  Averill,  Fobes 
Supply  Company,  Portland. 

Representing  contractor-dealers — J.  R.  Tonilinson, 
Pierce-Tomlinson    Electric    Company,    Portland;    R.    G. 


McKenney,  Nepage-McKenney  Company,  Portland;  J. 
F.  Nepage,  Nepage-McKenney  Company,  Seattle;  W. 
M.  Meacham,  Meacham  &  Babcock,  Seattle. 

The  report  of  the  committee  will  be  presented  at  the 
annual  meeting  of  the  Northwest  Electric  Light  and 
Power  Association  in  Spokane,  Sept.  8  to  11,  when 
definite  action  is  expected  to  crystallize  the  movement 
into  a  permanent  working  influence. 


Immediate  Appointment  of  a  Fuel 
Administrator  Not  Likely 

RUMORS  to  the  effect  that  the  President  might 
appoint  a  fuel  administrator  during  the  present 
coal  crisis  were  stilled  at  the  White  House  on  Wednes- 
day. It  was  explained,  however,  by  White  House  officials 
that  later  conditions  might  make  the  appointment 
necessary. 

There  seems  to  be  reason  for  doubting  the  pos- 
sibility of  an  immediate  appointment  of  a  fuel  adminis- 
trator, because  no  appropriation  is  available.  The 
previous  fuel  administration  utilized  all  of  the  appropria- 
tion at  its  disposal. 


Coal  Priority  Order  of  Temporary 
Benefit 

WHILE  the  coal  priority  order  of  the  Interstate 
Commerce  Commission  was  not  all  that  could  be 
desired  by  public  utilities,  it  did  bring  relief  to  the 
minds  of  many  utility  operators  who  have  daily  been 
watching  their  coal  pile  diminish.  In  commenting  on 
the  order  to  a  representative  of  the  Electrical  World, 
M.  H.  Aylesworth,  executive  manager  of  the  N.  E.  L.  A., 
said: 

"This  order  should  temporarily  insure  the  continued 
operation  of  public  utilities.  Had  this  order  not  been 
issued  at  this  time,  many  utilities,  particularly  the 
smaller  ones,  would  face  a  more  serious  coal  situation 
than  ever  before. 

"The  Bituminous  Coal  Commission  recommended  that 
the  public  utilities  store  coal  at  once.  Of  course  this 
has  been  impossible,  nor  does  the  recent  priority  order 
of  the  Interstate  Commerce  Commission  permit  the 
utilities  to  carrj'  out  these  recommendations.  The  order 
issued  extends  to  public  utility  coal  for  current  use  only, 
and  this  requires  an  immediate  definition  of  the  term. 

"This  order  was  not  issued  solely  in  the  interests  of 
the  utility  corporations,  but  rather  that  the  people 
might  have  a  continued  lighting  service  both  in  the 
home  and  in  the  street  and  that  industry  depending 
on  electricity  might  continue  to  function. 

"It  is  to  be  regretted  that  the  public  is  not  fully  alive 
to  the  fact  that  public  utilities  cannot  operate  without 
coal  and  that  the  few  days'  supply  of  coal  now  in  the 
hands  of  public  utilities  is  simply  a  hand-to-mouth 
proposition. 

"If  the  present  order  is  construed  to  mean  that  the 
t)riority  shall  apply  only  to  the  daily  needs  of  utilities, 
it  will  be  verj'  apparent  that  the  first  heavy  snowstorm 
or  blizzard,  or  a  repetition  of  the  recent  railroad  strikes, 
will  find  the  utilities  without  sufficient  coal  to  operate. 
In  other  words,  while  the  two  recent  orders  of  the 
Interstate  Commerce  Commission  will  be  of  temporary 
benefit  to  the  consuming  public,  in  my  opinion  it  will 
become  necessary  for  the  commission  to  take  more 
drastic  steps  if  the  public  is  to  have  light,  heat  and 
power  during  the  cold  winter  months." 
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Assigned  Cars  ut  Mines  Only  Solution  of 
Utility  Coal  Supply 

ASSIGNED  cars  at  the  mines  for  public  utilities  is 
.  the  only  solution  of  the  present  uncertain  supply 
of  coal  for  public  utility  plants,  J.  W.  Lieb,  representing 
(he  National  Electric  Light  Association,  told  the  Inter- 
state Commerce  Commission  last  week,  when  he  ap- 
peared at  the  hearing  at  which  the  supply,  exchange, 
interchange  and  return  of  open-top  ei;uipment  was  being 
considered.  Mr.  Lieb  pointe<l  out  that  co.sts  are  being 
pushed  upward  to  such  an  extent  by  the  uncertainly  as 
to  coal  supply  that  the  public  utilities  are  in  a  very 
serious  situation.  He  called  the  commission's  attention 
to  the  fact  that  public  utilities  are  receiving  only  50 
to  60  per  cent  of  the  coal  for  which  they  have  contracts. 
The  inference  from  his  testimony  was  that  the  con- 
tracts are  being  violated  in  order  that  more  free  coal 
may  be  available  for  sale  at  the  high  prices  which  can 
be  obtained  for  spot  coal. 

Every  effort  has  been  made  to  effect  economies  in  the 
use  of  coal,  Mr.  Lieb  told  the  commission.  He  related 
how  customers  have  been  rationed  and  how  interconnec- 
tions between  companies  have  been  effected  where  the 
interchange  of  current  was  to  advantage. 

Anticipating  the  charge  that  one  of  the  objects  in 
seeking  priority  is  to  reduce  competition  with  isolated 
power  plants,  Mr.  Lieb  asserted  that  electric  power 
plants  are  not  being  called  upon  for  increased  amounts 
of  energy  and  that  they  are  very  anxious  to  hold  to 
the  minimum  the  use  of  their  power  by  non-essential 
activities.  He  pointed  out,  however,  that  authority  to 
disconnect  consumers  in  such  a  case  must  come  from 
competent  officials.  For  the  power  company  to  under- 
take to  discriminate  between  consumers  would  simply 
invite  suits  for  breach  of  contract,  he  said.  Mr.  Lieb 
presented  tabulations  showing  the  amount  of  coal  used 
by  the  public  utilities.  These,  he  stated,  were  taken 
from  the  Electrical  World  and  the  Electric  RaUmay 
Journal. 

E.  R.  Burritt  appeared  for  the  American  Electric 
Railway  Association.  His  argument  was  along  the  same 
general  line  as  that  of  Mr.  Lieb. 

Tho  National  Committee  on  Gas  and  Electric  Service, 
which  is  representing  the  gas  and  electric  interests  in 
Washington  in  this  coal  situation,  has  reopened  its 
offices  in  Washington,  with  headquarters  at  1,015  and 
1,016  Munsey  Building. 


the  merchant  and  must  be  solved  by  the  winning  of 
confidence  that  will  avoid  subjecting  its  every  move  to 
suspicion.  With  confidence  secured  it  will  have  no  diffi- 
culty in  receiving  a  favorable  answer  to  any  reasonable 
demand  it  may  make  on  the  public." 


Confidence  of  Public  Necessary  to 
Utilities,  Says  Insull 

PUBLIC  confidence  in  a  utility  is  seen  by  Samuel 
Insull,  president  of  the  Commonwealth  Edison  Com- 
pany, to  be  the  measure  of  a  public  service  corpora- 
tion's success.  In  discussing  the  relation  of  utilities  to 
the  public  with  a  representative  of  the  Electrical 
World,  Mr.  Insull  said: 

"Whether  or  not  a  public  utility  is  successful  de- 
pends on  its  ability  to  gain  and  keep  the  confidence  of 
the  people  that  it  serves.  In  this  its  problem  is  like 
that  of  any  merchant.  Of  two  merchants  doing  busi- 
ness side  by  side,  one  will  be  successful  because  he  is 
rendering  sen'ice  and  has  won  the  confidence  of  the  pub- 
lic, while  the  other  will  fail  because  he  has  failed  to  give 
service  and  has  not  won  the  confidence  of  the  public. 
Where  suspicion  is  found  there  is  always  distrust  of 
every  move.    The  utility's  problem  is  basically  that  of 


Interplant  T<'lephon<-   Communication 
Established  Over  High-Tension  Wires 

AT  LAST  successful  telephone  communication  has 
.  been  conducted  over  live  high-tension  lines  by  the 
American  Gas  &  Electric  Company,  which  has  been  con- 
vinced thereby  that  the  method  employed  will  solve  one 
of  its  most  important  problems,  namely,  insuring  a 
reliable  and  less  expensive  mode  of  communication  be- 
tween its  load  dispatchers  and  interconnected  stations. 
The  test  which  proved  the  practicability  of  the  method 
was  conducted  July  7  and  8  between  the  company's 
Atlantic  City  and  Ocean  City  stations,  over  a  live 
11,000-volt,  00-cycle  transmission  line,  12  miles  (19.2 
km.)  long.  Between  the  transmitting  and  receiving 
sets  were  the  windings  of  the  power  transformers  at 
both  ends  of  the  line  and  an  underground  cable,  making 
the  e(|uivalent  length  of  transmission  about  21  miles 
(33.6  km.).  The  demonstration  was  made  in  the  pres- 
ence of  R.  E.  Breed,  president  of  the  American  Gas  & 
Electric  Company;  George  N.  Tidd,  vice-president  and 
general  manager;  M.  L.  Sindeband,  electrical  engineer, 
and  J.  W.  Milner,  research  engineer. 

The  system  employed  works  on  the  principle  of  the 
wired  wireless  or  directed  radio  and  involves  the  use 
of  apparatus  to  tune  out  the  power-circuit  frequency. 
The  carrier  current  for  the  communications  had  a  fre- 
quency in  excess  of  5,000  cycles.  The  transmitting  and 
receiving  sets  were  connected  with  the  2,300-volt  buses 
at  each  station,  but  they  could  have  been  attached  to 
the  440-220-volt  circuits  with  just  as  satisfactory  results 
according  to  engineers  who  have  developed  the  system. 
Owing  to  the  fact  that  the  invention  is  still  in  the  patent 
stage,  details  of  the  apparatus  and  connections  cannot 
be  obtained  at  this  time.  The  invention  is  the  cuFmina- 
tion  of  several  years'  investigation  and  was  the  concep- 
tion of  Jlr.  Tidd  nearly  twenty  years  ago,  although  the 
practical  development  was  made  by  Messrs.  Sindeband 
and  Milner. 

Among  the  chief  advantages  of  the  scheme,  according 
to  Mr.  Tidd,  are  that  the  investment  and  maintenance 
expense  connected  with  private  telephone  lines  are 
eliminated,  the  necessity  of  paying  high  rental  charges 
for  leased  telephone  lines  is  avoided,  no  interference 
from  power  circuits  or  static  is  experienced,  no  dis- 
turbance to  neighboring  telephones  is  produced,  the 
system  can  be  used  with  any  voltage  transmission,  the 
possibility  of  the  power  circuits  breaking  is  remote,  and 
even  if  they  all  fall  to  the  ground  communication  can 
still  be  maintained  provided  there  is  not  a  dead  ground 
on  the  lines.  The  investment  for  apparatus  will  be  only 
about  $500  a  station,  said  Mr.  Tidd,  so  that  the  scheme  is 
more  economical  than  an  ordinary  wired  telephone  sys- 
tem, and  especially  so  the  farther  apart  the  stations  are. 
According  to  the  operators  who  communicated  over  the 
system  the  audibility  is  higher  than  with  ordinary  tele- 
phones. 

As  an  indication  of  what  the  American  Gas  &  Electric 
Company  thinks  of  the  system,  it  is  planning  to  apply 
the  communication  scheme  to  all  of  its  properties  in 
various  parts  of  the  United  States  for  system  load 
dispatching. 
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Bureau  of  Standards  Investigating  Lead- 
Covered-Cable  Failures 

THE  Bureau  of  Standards  has  been  investigating  a 
large  number  of  lead-covered  cable  failures  in  St. 
Louis,  where  it  was  claimed  that  electrolysis  was  at 
least  in  part  the  cause  of  the  trouble.  One  of  the 
factors  considered  is  the  question  whether  more  fail- 
ures have  resulted  on  these  cables  when  in  fiber  conduit 
than  would  otherwise  have  been  the  case. 

The  bureau  in  following  up  this  point  has  sent  out 
inquiries  to  a  number  of  railway  and  power  companies 
asking  whether  in  their  experience  lead-covered  cables 
fail  more  frequently  when  installed  in  fiber  conduits 
than  when  installed  in  other  types  of  conduit.  Par- 
ticular reference  is  being  made  to  cables  carrying  power 
at  2,200  volts  or  higher.  Companies  with  experience  hav- 
ing an  important  bearing  on  this  matter  are  being 
urged  to  send  any  information  available  to  the  Bureau 
of  Standards,  Washington,  D.  C,  at  an  early  date. 


figures  which  show  a  good  recovery  from  the  low  total 
of  148,836,000  kw.-hr.  in  February,  caused  by  conditions 
of  drought;  Montana  comes  third,  with  100,008,000 
kw.-hr.,  and  Washington  fourth,  with  95,672,000  kw.-hr. 
The  total  production  for  April  for  the  nation  is  put 
at  3,590,071,000  kw.-hr.,  divided  as  follows:  By  water 
power.  1,488,941,000  kw.-hr.;  by  fuels,  2,101,123,000 
kw.-hr.  For  the  four  months  totals  are:  By  water  power, 
5,351,103,000  kw.-hr.;  by  fuels,  9,316,135,000  kw.-hr.; 
total,  14,667,238,000  kw.-hr.  These  figures  are  based 
on  returns  received  from  about  2,800  power  plants  of 
100  kw.  rating  or  more  engaged  in  public  service,  in- 
cluding central  stations,  electric  railways  and  certain 
other  plants.  They  check  closely  with  the  figures  of 
the  Electrical  World  printed  in  the  issue  for  July  3, 
always  bearing  in  mind  that  the  statistics  of  the  Elec- 
trical World  do  not  include  electric  railways. 


Increased  Rates  Granted  to  Indianapolis 
Electric  Companies 

INCREASED  rates  for  power  and  lighting  have  been 
granted  by  the  Public  Service  Commission  of  In- 
diana to  the  Indianapolis  Light  &  Heat  Company  and 
the  Merchants'  Light  &  Heat  Company,  also  of  Indi- 
anapolis. By  these  rates,  which  became  eff"ective  on 
July  4,  the  charge  for  power  has  been  advanced  5  mills 
per  kilowatt-hour  and  the  charge  for  lighting,  which 
had  not  been  changed  since  1915,  1  cent  per  kilowatt- 
hour.  A  new  primary  rate  of  7'  cents  has  been  estab- 
lished and  the  minimum  rate  has  been  increased  from 
50  cents  to  $1.  Standard  rate  B,  for  combination  power 
r.nd  lighting  service,  has  been  increased  8  mills.  Munic- 
ipal lighting  and  all  other  rates  not  included  above  have 
been  raised  5  mills. 

This  order  of  the  commission,  issued  after  hearings 
and  investigation  covering  almost  three  months,  was 
based  on  fuel  conditions  and  the  increased  cost  of  labor. 
In  the  order  the  commission  requests  that  a  simplified, 
comprehensive  rate  schedule,  embodying  not  more  than 
six  divisions,  be  filed  not  later  than  Sept.  1,  instead  of 
the  present  intricate  schedules,  which  include  about 
thirty  divisions.  Co-operation  between  the  two  com- 
panies is  also  urged  by  the  commission. 

Two  surcharges  had  been  previously  authorized  by 
the  commission — one  on  Sept.  1.  1917,  and  one  on  Aug. 
10,  1918 — to  meet  increased  costs,  principally  of  fuel. 
The  estimated  cost  of  coal  was  then  put  at  $3.45  a  ton, 
as  against  the  present  estimate  of  $5.  Labor  .costs  for 
1920,  it  is  estimated,  will  show  a  percentage  of  increase 
over  1919  more  than  double  the  percentage  of  increase 
shown  for  1919  over  1918. 


New  York  State  Leads  Nation  in  Hydro- 
Electric  Output 

AMONG  outstanding  facts  derived  from  figures  just 
.  issued  by  the  division  of  power  resources  of  the 
Geological  Survey  covering  the  production  of  electric 
power  and  consumption  of  fuel  by  public  utility  power 
plants  in  the  United  States  for  the  first  four  months 
of  1920  is  that  New  York  State  leads  in  hydro-electric 
output,  the  monthly  total  for  that  state  reaching  268,- 
736,000  kw.-hr.  for  April,  against  292,336,000  kw.-hr. 
produced  by  fuel.  Califoniia  ranks  second  in  produc- 
tion by  water  power,  with  219,475,000  kw.-hr.  for  April, 


University  of  Illinois  Conducts 
Short  Course  for  Meter  Men 

A  TWO  v/eeks'  ".shoi-t  course  for  meter  men"  was  con- 
ducted by  the  University  of  Illinois  from  June  21 
to  July  3  at  the  suggestion  of  the  Illinois  Electric  As- 
sociation, which  bore  the  full  expense  involved.  The 
instructions,  shown  in  detail  in  the  accompanying 
schedule,  consisted  of  lectures,  demonstration  and  labo- 
ratory work  and  covered  the  fundamentals  of  electric 
circuits  and  the  principles  underlying  the  operation  of 
meters.  The  work  on  watt-hour  meters  was  under  the 
supervision  of  experienced  meter  men.  The  first  week 
of  the  course  included  work  with  single-phase  meters, 
and  the  second  week  was  devoted  to  a  study  of  poly- 
phase meters,  special  meter  appliances,  etc. 

A  number  of  manufacturers  were  invited  to  co-operate 
by  sending  meters  and  experts  to  give  talks  on  meters. 

The  detailed  schedule  of  work  follows : 

MOXDAV.  JUXki  xi 

8-12 — Registratioii- 

1-2 — Classroom — Units,    Ohm's   law    for   direct-current    circuits. 

2-5 — Laboratory — Resistance  determinations. 

7-9 — •■Get-togetlier"   at   College   Hall. 

TVESD.*Y,   jrXE    22 

8-9 — Classroom — Alternators.  Ohm's  law  for  alternating-cui-rent 

circuits. 
9-12 — Laboratory — .\lternating-current   circuits. 
1-2 — Classroom — Principles    of    indicating    instruments. 
2-5 — Laboratory — Study  ol   indicating  instruments. 
7-9 — Talk   by   meter  company    representative, 

WEDNESDAY,    JUNE    23 

i^ — Classroom — Clock    and    disk    constants   and    gear   rati?   of 

•watt-liour  metei'. 
9-12 — Laboratory — Meter  characteristic  curves. 
1-2 — Classroom — Tht-ory    of    direct-current    watt-hour   meters. 
•.;-5 — Laboratory — Calibration  of  direct -c\irrent  watt-hour  meters. 
7-9 — Talk   by   meter  company   representative. 

THl'KSD.W,  .JVXE  24 

8-9 — Classroom — Principles  of  alternating-current  watt-hour 
meters. 

9-12 — Laboratory, — Calibration  of  alternating-current  watt-hour 
meters. 

1-2 — Classroom — Principles  of  alternating-current  meters,  con- 
tinued. 

2-5 — Laboratory — Calibration  of  alternating-curient  watt-hour 
meters. 

7-9 — Talk   by   meter   company    representative. 

FRID.VY.   .irXE    25 

8-9 — Classroom — Discussion    of   previous  lectures. 

9-12 — Laboratory — Calibration  of  alternating-current  watt-hour 

meters. 
1-2 — Classroom — Discussion   of  previous   lectures. 
2-5 — Laboratory — (Calibration    of   alternating-current   watt-hour 

meters. 
7-9 — Discussion  of  meter  records. 

SATVRD.\Y,   .irXE    20 
8-9 — Classroom — Discussion    of   previous   lectures. 
9-12 — Laboratory — Calibration  of  alternating-current  watt-hour 

meters. 
1  -2 — Classroom — Kxamination. 
2-5 — Laboratory — Calibration   of  rotating  standards. 

MONDAY,   JVNE   28 
8-9 — Classroom- -Polyphase    alternators    and    circuits. 
9-12 — Laboratory — Tliree-phase    current    and    voltage    relations. 
1-2 — Classroom — General  characteristics  of  transformers. 
2-B — Laboratory — Transformer  tests. 
7-9 — "Mixer," 
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TUESDAY,   JUNE    80 

8-9 — Classroom — General    study    uf    polyplisiBe    melcra. 

9-12 — Laboriitory — Construction    ami    connections    ut    |i(>lyi>lius- 

nietors. 
1-2 — Classroom — Discussion    of   polyijhase  systems   ami   mt-ters. 
2-5 — I^aljoratory — Calibration     of    i>olyi)ha8e     meters. 
7-9 — Talk  by  meter  experts. 

WEDNESDAY,   JUNE    30 

8-9 — Classroom — Polyphase   meters   witii    transformers. 

9-12 — Laboratory — Calibration    of    ))olyi)ha8e    meters. 

1-2 — Classroom — Discussion. 

2-5 — ljal)oratnry — Caliliration    of    polyphase   meters   witli    trans- 

formei-s. 
7-9 — TaHc  by  meter  expert. 

THVKSDAY,    JULY    1 

8-9 — Classroom — Polyphase   meters   with    transformers. 
9-12 — Laboratory — Caiit)ralion    of    i»olyi>ha8e    meters. 
1-2 — Classroom — Discuss  itm. 

2-n — Laboratory — Calibration    of    i)oIyphast'    meters. 
7-9 — Talk  by  meter  expert. 

FRIDAY,    JULY    i 

8-9 — Classroom — Graphic    record  ins   meters. 

9-12 — Laboratory — Calibration    of    polyi)ha8e    meters. 

1-2 — Classroom — Demand   meters   an<l   jjower-faotor   meters. 

L'-.l — Laboratory — Study   of  Bniphlc  meters. 

7-9 — Talk   by   meter  expert. 

SATURD.VY,  .ni.v   ;t 

8-9 — Classroom — Examination. 
9-1  2 — Laboratory — Siiecial      experiments 
standards. 


and      ealiltration 


The  coiii'se  was  attended  by  thirty-four  students  dur- 
ing the  fust  week  and  forty-four  students  during  the 
second  week.  Seven  meter  engineers  and  meter  fore- 
men from  six  of  the  largest  utility  companies  of  the 
state  acted  as  laboratory  instructors.  The  students 
represented  twenty-three  different  electric  service  com- 
panies. 

Before  the  close  of  the  course  those  attending  formed 
the  Illinois  Electrical  Meter  Men's  Association  for  the 
advancement  of  metering  practice  in  this  state  with 
the  following  officers:  President,  R.  D.  Hart,  Peoria; 
vice-president,  H.  W.  Berning,  Matoon;  secretary  and 
treasurer,  D.  Carlson,  Oak  Park. 


Foriiiatioii  of  North  Jersey  Power 
Company  Postpoiietl 

CONSTRUCTION  of  the  200,000-kw.  power  station, 
for  which  the  formation  of  a  twenty-five-million- 
dollar  corporation,  to  be  known  as  the  North  .lersey 
Power  Company,  had  been  planned  by  the  Public 
Service  Corporation  of  New  Jersey,  has  been  in- 
definitely postponed. 

An  account  of  the  project,  which  was  to  have 
been  partly  financed  by  prospective  customers  through 
subscriptions  to  preferred  stock,  was  given  in  the  Elec- 
trical World  of  May  1.  In  a  recent  letter  to  those 
who  had  thus  far  subscribed  for  stock  in  the  new 
corporation,  Thomas  N.  McCarter,  president  of  the 
Public  Service  Corporation,  informed  them  that,  owing 
to  general  conditions  at  the  present  time,  it  was  deemed 
inadvisable  to  carry  out  the  project. 

It  was  stated  at  the  general  offices  of  the  Public 
Service  Corporation  that  subscriptions  to  the  stock  of 
the  new  company  had  been  sufficient  to  warrant  gjing 
ahead,  so  far  as  financing  was  concerned.  The  de- 
terrent factor  was  the  present  situation  with  respect 
to  fuel,  labor  and  cost  of  material.  It  was  pointed  out 
that  the  formation  of  the  new  company  involved  a 
capital  expenditure  of  a  large  amount  of  money  at 
a  high  rate  of  interest  and  that  apparatus  and  material 
are  higher  than  ever  before.  This  caused  the  officials 
of  the  Public  Service  Corporation  to  defer  action  for 
the  present. 

Furthermore,  this  company,  like  all  of  the  other 
utilities,  it  was  stated,  is  having  difficulty  in  obtain- 
ing   sufficient    coal    for    present    requirements,    which 


are  appro.ximately  4,800  tons  daily.  The  operation  of 
a  power  plant  of  the  size  contemplated  would  increase 
the  amount  of  fuel  consumed  from  25  to  50  per  cent. 
Under  present  conditions  no  coal  reserve  can  be  built 
up  and  it  would  be  impossible  to  obtain  the  necessary 
additional  amount.  However,  the  company  has  by  no 
means  abandoned  its  plan,  it  was  stated. 


Largest  Radio  Station  Will  Operate 
Five  Units  Simultaneously 

ON  THE  north  shore  of  Long  Island,  near  New  York 
City,  the  Radio  Corporation  of  America  is  about  to 
begin  construction  of  a  super-powered  radio  station,  to 
be  known  as  the  New  York  radio  central  station,  that 
will  simultaneously  send  to  and  receive  messages  from 
five  great  nations  of  other  continents.  The  steel  towers 
of  the  station  will  be  erected  en  a  6,400-acre  (2,585-hec- 
tare)  tract  lying  east  of  Port  Jefferson  with  a  long 
frontage  on  Long  Island  Sound.  Preliminary  engineer- 
ing studies  have  been  completed,  contracts  for  all  con- 
struction material  are  being  jet,  and  a  force  of  radio 
experts  will  immediately  commence  work. 

There  will  be  five  duplex  transmitters  and  receiving 
sets  which  can  be  operated  simultaneously,  according  to 
Edward  J.  Nally,  president  of  the  Radio  Corporation. 
As  soon  as  the  station  is  completed,  Mr.  Nally  said,  mes- 
sage service  will  be  established  with  France  and  Ger- 
many to  supplement  the  existing  commercial  circuits, 
and  ultimately  radio  from  this  station  will  connect  up 
Buenos  Aires  and  other  points  in  South  America  as  well 
as  Poland,  Sweden,  Denmark  and  other  European 
countries. 

The  form  of  aerial  construction  to  be  used  is  some- 
what unusual.  From  the  central  power  house  six  spans 
of  aerial  wire  will  radiate  in  a  star  pattern  to  a  distance 
of  more  than  a  mile  from  the  center.  The  wires  of  this 
antenna  will  be  supported  on  400-ft.  (120-m.)  steel 
towers  with  the  wires  suspended  at  the  top  between 
150-ft.  (45-mm.)  cross-arms.  Each  of  the  six  antennas 
will  have  twelve  towers.  Five  of  the  antennas  will  be 
used  for  regular  service,  while  the  sixth  is  reserved  for 
emergency  operation. 

The  generation  of  energy  for  each  of  the  five  units 
will  be  effected  by  Alexanderson  alternators,  the  same  as 
are  now  used  at  the  New  Brunswick  (N.  J.)  station. 
There  will  be  two  200-kw.  machines  for  each  transmit- 
ting station. 

Another  departure  in  radio  engineering  will  be  the 
utilization  of  what  is  termed  a  multiple-tuned  antenna, 
which,  Mr.  Nally  explained,  materially  reduces  the 
electrical  resistance  of  the  long,  low,  flat-top  aerials. 

Receiving  aerials  are  also  of  a  new  type  and  are  de- 
signeii  for  oi)eration  with  the  Weagant  system  of  static 
elimination. 


Lighting  Data  File 

A  FILE  of  lighting  data  is  being  compiled  and  dis- 
tributed monthly  In  the  form  of  bulletins  by  the  Ed- 
ison Lamp  Works  of  the  General  Electric  Company. 
Each  of  the  bulletins  covers  a  different  phase  of  lighting. 
Lamp  characteristics,  the  effect  of  different  voltages, 
relation  of  lighting  to  merchandising  and  to  produc- 
tion, lighting  of  factories  of  one  kind  and  another 
and  other  places  of  works,  etc.,  each  forms  the  basis  of 
a  separate  bulletin. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  to- 
gether with  brief  notes  of  general 
interest. 


Growth  of  the  Telephone  in  London. — 

London,  which  has  never  been  in  the 
front  rank  of  the  world's  great  cities 
as  regards  the  general  use  of  telephones, 
is  catching  up,  sixty  new  exchanges  and 
250,000  new  subscribers  being  expected 
in  the  next  twenty  years  as  a  result  of 
plans  for  extension  of  service  now  being 
made. 

American  Iron  and  Steel  Institute 
Report. — The  annual  statistical  report 
of  the  American  Iron  and  Steel  Insti- 
tute for  1918  has  just  been  issued.  Be- 
sides complete  figures  on  the  produc- 
tion of  iron  and  steel,  tinplates,  gal- 
vanized sheets,  pipes  and  tubes,  etc.,  it 
contains  tabulated  data  on  the  produc- 
tion and  shipments  of  coal  and  of  coke, 
arranged  by  states,  for  the  five  years 
from  1914  to  1918  inclusive. 

Water-Power  Possibilities  in  Utah. — 

A  survey  by  the  United  States  govern- 
ment is  in  progress  in  the  vicinity  of 
Salt  Lake  City  for  the  purpose  of  de- 
termining the  water  possibilities  and 
possible  power  sites  along  a  great  por- 
tion of  the  Wesatch  Mountains.  This 
survey  will  eventually  take  in  most  of 
the  canyons  from  Ogden  to  Nephi  and 
will  result  in  the  gathering  of  valuable 
data  that  may  be  used  by  the  city  of 
Salt  Lake  now  that  the  water-power 
bill  has  become  law. 

Rat  Puts  Plant  Out  of  Commission. — 

Perhaps  no  source  of  electrical  trouble 
is  harder  to  guard  against  than  the  dep- 
redations of  animals.  A  case  in  point 
is  reported  from  a  large  British  plant 
where  on  the  chief  electrician's  switch- 
ing in  an  explosion  occurred,  injuring 
him  severely,  smashing  insulators  and 
rendering  the  busbars  and  contacts  use- 
less for  the  time  being.  In  the  search 
that  ensued  it  was  discovered  that  the 
short  circuit  had  been  caused  by  a  large 
rat  which  had  got  athwart  the  busbars 
and  achieved  a  noisy  and  spectacular 
suicide. 

Atlanta  Company  Favors  Maximum 
Kva.  Demand. — Application  for  an  in- 
crease in  electric  lighting,  heating  and 
power  rates,  as  well  as  in  street-car 
fares  and  gas  rates,  has  been  made  by 
the  Georgia  Railway  &  Power  Com- 
pany of  Atlanta  to  the  Georgia  Rail- 
road Commission.  A  noticeable  feature 
of  the  proposed  rates  as  applicable  to 
wholesale  power  is  the  determination 
of  the  primary  charge  on  a  maximum 
kva.  demand  instead  of  a  maximum  kw. 
demand.  The  commission  set  July  20 
a?  the  limit  date  for  filing  briefs,  and 
a  decision  on  all  features  of  the  peti- 
tion is  expected  shortly  thereafter. 


The  Radio  Compass  in  Seaplane  Nav- 
igation.— Successful  navigation  of  na- 
val seaplanes  by  radio  compass  up  to 
the  distance  of  200  miles  is  assured  by 
a  test  completed  recently  at  Hampton 
Roads.  The  test  was  between  seaplane 
F5L,  Anacostia  air  station,  and  the 
U.  S.  S.  Ohio.  The  F5L  left  Hampton 
Roads  and  flew  direct  to  the  U.  S.  S. 
Ohio,  94  miles  distant.  The  position  of 
the  ship  was  unknown  to  the  plane, 
which  navigated  by  radio-compass  sig- 
nals. Communication  was  perfect 
throughout  the  flight,  and  the  time  in- 
dicates that  the  plane  followed  the 
most  direct  course.  The  plane  returned 
to  Hampton  Roads  without  landing, 
navigating  entirely  by  radio  compass. 

Toronto  University  to  Have  New 
Electrical     Engineering     Building.  —  A 

building  for  the  departments  of  elec- 
trical engineering  and  applied  me- 
chanics is  now  in  process  of  erection 
at  the  University  of  Toronto,  Canada. 
It  will  be  a  brick  and  sandstone  stinic- 
ture,  four  stories  in  height,  measuring 
225  ft.  X  68  ft.  On  the  ground  floor  will 
be  two  lecture  rooms,  a  library  and 
rooms  for  the  teaching  staff.  The  I'est 
of  the  building  will  be  devoted  mainly 
to  laboratories.  Electrical  engineering 
will  be  provided  with  three  large  labo- 
ratories for  the  study  of  alternating- 
current  equipment,  direct-current  ma- 
chinery and  electrical  measurements 
respectively.  Another  room  will  be  ar- 
ranged to  study  safely  problems  of 
high  tension.  Questions  of  insulation, 
conductivity  and  magnetic  properties 
of  materials  will  be  dealt  with  in  sepa- 
rate rooms.  Several  small  rooms  will 
be  used  for  research,  and  communica- 
tion engineering,  including  radio-teleg- 
raphy, will  be  provided  with  space  on 
the  upper  floors. 

Electrical  Progress  in  Holland. — 
Dutch  manufacturers  ai"e  clamoring  for 
cheaper  electrical  power,  and  a  proj- 
ect to  spend  $4,000,000  or  more  in  this 
direction  is  taking  shape.  Since  1913 
the  consumption  of  electrical  energy  in 
Holland  has  more  than  doubled,  and  it 
now  reaches  between  35  kw.-hr.  and  40 
kw.-hr.  annually  for  each  inhabitant. 
The  scheme  for  extension  was  at  first 
broached  along  the  lines  of  private  en- 
terprise, with  the  government  pre- 
pared to  take  a  large  interest  in  the 
operating  company;  but  this  plan  has 
been  rejected  in  favor  of  state  action, 
co-operation  with  existing  undertakings 
to  be  had  on  a  profit-sharing  basis  and 
the  construction  of  an  extensive  system 
of  transmission  lines  to  be  begun  at 
once.  For  the  high-tension  network 
three-phase,  50-cycle  energy  is  to  be 
adopted,  the  minimum  voltage  being  50,- 
000.  The  capacity  recommended  for 
the  power  stations  supplying  the  sys- 
tem is  from  .'30,000  kw.  to  75,000  kw. 
Each  station  will  be  equipped  with  gen- 
erators developing  15,000  kw.  A  yearly 
output  of  100  kw.-hr.  per  capita  is 
aimed  at,  or  an  output  of  1,000,000,000 
kw.-hr.,  on  the  assumption  that  in  the 
thirty  years  required  to  complete  the 
project  the  population  will  have  grown 
to   10,000,000. 


Associations 
and  Societies 


A  complete  Directory  of  Electrical 
Associations  is  printed  in  the  first 
issue  of  each  month. 


Electric  Club  of  Chicago. — The  twelfth 
ar.nual  outing  of  this  club  is  scheduled 
for  Thursday,  July  29. 

New  York  Electrical  Society. — This 
society  has  issued  a  sixty-four-page 
booklet  containing  the  constitution,  by- 
laws, list  of  officers  and  past-presidents 
and  a  roster  of  membership. 

American  Institute  of  Mining  and 
Metallurgical  Engineers. — This  society 
will  hold  its  fall  meeting  from  Aug.  20 
to  Sept.  3,  leaving  Buf  alo,  N.  Y.,  by 
steamer  and  cruising  through  the  lakes. 

Association  of  Iron  and  Steel  Electri- 
cal Engineers. — Sept.  20  to  Sept.  24 
inclusive  have  been  selected  as  the 
dates  for  the  fourteenth  annual  conven- 
tion of  this  association,  which  will  be 
held  at  the  Hotel  Pennsylvania,  New 
York  City.  The  program  under  prep- 
aration will  deal  with  the  whole  range 
of  plant  electrification.  Seventy-one 
representative  electrical  and  allied  man- 
ufacturing companies  will  take  part  in 
a  display  of  products  of  particular  in- 
terest to  steel-mill  engineers. 

Meetings  of  Summer  and  Early  Fall. 
— Among  meetings  of  electrical  bodies 
to  be  held  before  the  end  of  September 
are  the  following:  Michigan  Section, 
N.  E.  L.  A.,  Ottawa  Beach,  Mich.,  Aug. 
24-26;  Pennsylvania  Electric  Associa- 
tion, Bedford  Springs,  Pa.,  Sept.  8-11; 
New  England  Geographic  Division, 
N.  E.  L.  A.,  Kineo,  Me.,  Sept.  14-16; 
Indiana  Electric  Light  Association, 
French  Lick,  Ind.,  Sept.  15-17;  Illumi- 
nating Engineering  Society,  Cleveland, 
Ohio,  Sept.  27-30.  The  Electric  Fur- 
nace Association  will  meet  in  New  York 
City  in  September  and  the  Colorado 
Electric  Light,  Power  and  Railway  As- 
sociation in  Glenwood  Springs,  Col.,  in 
the  same  month. 

A.  I.  and  S.  E.  E..  Chicago  Section.— 
At  the  final  meeting  of  the  Chicago 
Section  of  the  Association  of  Iron  and 
Steel  Electrical  Engineers  for  the  1919- 
1920  season  Thomas  0.  Organ,  con- 
sulting engineer  for  the  Keystone  Lu- 
bricating Company,  delivered  an  illus- 
trated address  in  which  he  explained 
the  relative  merits  of  oil  and  grease 
for  different  lubricating  requirements. 
The  election  of  the  officers  to  sei-ve 
rcxt  season  resulted  as  follows:  Chair- 
man, Gordon  Fox,  electrical  engineer 
Steel  &  Tube  Company  of  America,  In- 
diana Harbor,  Ind.;  vice-chairman,  El- 
bert Lewis,  Illinois  Steel  Company, 
South  Chicago,  111.;  executive  com- 
mittee, R.  R.  Shepard,  electrical  super- 
intendent Steel  &  Tube  Company  of 
America,  and  James  Mills,  electrical 
engineer  Illinois  Steel  Company. 
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Commission 
Rulings 


Important  decisions  of  various  state 
bodies  Involving  or  affeftlnB  elec- 
tric light  and  power  utilities. 


Contract  Approved  Subject  to  Sub- 
sequent Valuation. — The  Idaho  Public 
Utilities  Commission  has  approved  a 
contract  for  street  liRhtinp:  between 
an  electric  company  and  a  municipality 
which  contains  a  provision  for  making 
retroactive  to  the  date  of  beginninp  ser- 
vice the  rates  subsequently  to  be  fixed 
by  the  commission,  it  appearing  desir- 
able to  install  a  new  system  of  street 
lighting  at  once  without  awaiting  com- 
pletion of  detailed  inventory  and  val- 
uation. 

Allocating  Property  of  Joint  Gas  and 
Electric  Company. — In  apportioning  the 
property  of  a  company  furnishing  both 
gas  and  electric  service  the  items  of 
property  which  were  of  a  composite 
character  and  used  in  both  departments 
of  the  business  were  correctly  allocated 
as  between  the  departments  upon  the 
same  ratio  as  the  property  which  could 
be  directly  assigned  to  the  respective 
departments,  according  to  a  recent  de- 
cision of  the  New  York  Public  Service 
Commission,  Second  District.  The  in- 
come from  the  electric  department,  the 
commission  also  held,  had  no  bearing 
on  rate  fixing  for  the  gas  department. 

Maryland  Commission  Will  Protect 
Utilities  Against  Undue  Competition. — 

The  Maryland  Public  Service  Commis- 
sion announces  its  adoption  of  the  policy 
that  when  a  public  utility  is  rendering 
to  the  public  a  service  reasonably  ade- 
quate and  is  intelligently  and  econonj- 
ically  operated,  that  utility  will  be  per- 
mitted to  earn  a  fair  return  on  the 
property  dedicated  to  the  public  service 
after  the  payment  of  operating  ex- 
penses, taxes  and  a  reasonable  allow- 
ance for  depreciation,  provided  that 
such  return  can  be  obtained  through 
rates  not  above  the  value  of  the  service, 
and  the  utility  will  be  protected  against 
unnecessary,  undue  and  indiscriminate 
competition. 

Contracts  Must  Not  Be  Voided  With- 
out Authority   from   Commission. — The 

Washington  Public  Service  Commission 
has  ordered  the  North  Coast  Power 
Company  to  repay  to  the  city  of  Cen- 
tralia  the  full  amount  of  rate  increase 
collected  by  the  company  from  the  city 
between  Dec.  20,  1919,  and  July  1,  1920. 
The  company  had,  in  the  absence  of  a 
formal  protest  from  the  city,  put  the 
new  rates  into  effect  on  the  former 
date  and  rescinded  the  old  contract  with- 
out authority  from  the  commission. 
The  latter  body  had  authorized  the  in- 
crease but  not  its  immediate  enforcement 
or  the  cancellation  of  the  existing  agree- 
ment. The  new  rates  therefore  are 
held  to  have  been  invalid  prior  to  July  1. 


'Maintenance  Reduction  False  Econo- 
my.— 'n  granting  to  the  Pacific  Gas  & 
Electric  Company  and  the  Great  West- 
em  Power  Company  nermission  to  add 
an  emergency  surtax  of  15  per  cent  to 
all  bills  rendered  between  July  10,  1920, 
and  April  10,  1921,  and  add  to  the 
standard  rates  the  surcharges  pre- 
viously allowed,  the  Railroad  Commis- 
sion of  California  declared  that  short- 
age of  water  power  and  increase  in 
wages  justified  the  increase  in  rates 
until  the  installation  of  additional 
hydro-olectric  equipment  shall  make  it 
possible  to  reduce  the  consumption  of 
fuel  oil.  "The  company's  property," 
the  commission  said,  "should  be  main- 
tained in  first-class  condition.  It  would 
be  false  economy  to  reduce  maintenance 
at  this  time.  It  would  result  only  in 
decreasing  the  quality  of  service  in  the 
future." 

Flat  Kates  to  .Vgricultural  Consumers 
Unfair. — In  refusing  to  alter  the  rates 
fixed  by  it  for  the  San  Joaquin  Light  & 
Power  Corporation  on  the  complaint  of 
the  Kern  County  Farm  Bureau  that  they 
were  excessive  and  that  because  of  in- 
creased rainfall  and  an  alleged  surplus 
of  natural  gas  no  power  shortage  need 
exist,  the  Railroad  Commission  of  Cali- 
fornia said:  "The  evidence  shows  that 
the  average  increase  in  rates  for  the 
remainder  of  the  year  for  agricultural 
service  will  be  slightly  in  excess  of  1.5 
per  cent;  that  the  increased  cost  of  ser- 
vice has  been  in  the  form  of  increased 
operating  expense,  depending  upon  the 
use  of  energy  rather  than  upon  the 
size  of  the  installation;  that  the  flat 
rates  formerly  in  effect  were  unfair  to 
the  consumer  using  power  less  than 
the  average,  and  that  consumers  using 
motors  continuously  were  not  paying 
their  just  proportion  of  the  cost.  Under 
the  proposed  rates  consumers  who  can 
conserve  in  the  use  of  water  will  re- 
ceive the  benefit  of  the  reduced  cost 
of  service,  a  condition  not  possible  under 
the  former  flat  rates." 

Power  Sales  in  Washington  State. — 
In  a  recent  ruling  by  the  Washington 
Public  Service  Commission  (see  Elec- 
trical World.  July  3,  page  39)  the 
earnings  of  the  Puget  Sound  Inter- 
national Railway  &  Power  Company  on 
its    Everett    business,   which    had   been 

43.60  per   cent   upon   power   sales   and 

11.61  per  cent  upon  lighting  sales,  were 
reduced  to  8  per  cent  upon  the  property 
valuation.  In  issuing  this  order  the 
commission  accepts  the  company's  chal- 
lenge of  its  jurisdiction  for  regulatory 
purposes  over  electrical  energy  sold 
for  power  and  undertakes  to  evaluate 
the  lighting  and  the  power  systems 
separately  for  rate-making  purpose?. 
It  is  considered  certain  that  this  ruling 
will  be  contested  in  the  Supreme  Court, 
a  former  Supreme  Court  decision  hav- 
ing held  in  effect  that  sale  of  surplus 
or  "dump"  power  should  not  be  consid- 
ered a  public  use,  subject  to  commission 
regulation,  but  as  subject  to  the  com- 
pany's own  control.  The  commission 
maintains  that  at  Everett  the  sale  of 
power  is  an  established  business  and 
not  affected  by  the  court  ruling. 


Recent  Court 
Decisions 


Findings  of  higher  courts  In  legal 
cases  Involving  electric  light,  power 
and  other  public  utility  companies. 


Kighteon  Years'  Silence  Does  Not 
Uutlaw  Suit  for  Damages  from  Over- 
flow.— That  a  defendant  had  not  pre- 
viously protested  against  a  dam,  al- 
though eighteen  years  had  passed  since 
it  was  built,  was  no  bar  to  recovery 
of  damages  for  flooding  of  land,  the 
Supreme  Court  of  New  York  has  held 
in  a  suit  brought  against  a  pulp  and 
paper  company.     (181  N.  Y.  S.  714.) 

Safety  Factor  in  Construction  of 
Dams. — In  an  action  for  damages  be- 
cause of  the  breaking  of  a  dam,  the 
Supreme  Court  of  Ohio  has  laid  down 
the  general  principle  that  one  construct- 
ing a  dam  across  a  natural  watercourse 
must  construct  the  dam  with  reference 
to  the  ordinary  conditions  of  nature, 
but  it  is  not  necessary  to  make  the  dam 
so  strong  as  to  withstand  an  extraor- 
dinary convulsion  of  nature  or  an  ex- 
traordinary flood^-onc  which  ordinary 
prudence  would  not  have  foreseen.  (127 
N.  E.  408.) 

Contributory  Negligence  Despite 
Warning  Prevents  Recovery  of  Dam- 
ages.— In  a  suit  against  the  Metro- 
politan Edison  Company  to  recover 
damages  because  of  the  death  of  a 
painter  who  swung  a  scaffold  on  a  tower 
in  such  a  way  that  his  head  was  only 
six  inches  under  high-tension  wires  at- 
tached to  the  tower  and  who  in  some 
unexplained  manner  came  to  grasp  one 
of  the  conductors,  it  was  established 
that  he  had  been  warned  about  the 
wires  and  told  to  keep  away  from  their 
neighborhood  until  the  current  was 
turned  off.  The  painter  failed  to  ob- 
serve this  order,  and  the  Supreme  Court 
of  Pennsylvania  has  found  that  because 
of  his  negligence  the  lower  court  rightly 
found  for  the  defendant.     (110  A.  92.) 

Massachusetts  Department  Without 
Power  to  Prevent  Modification  of  Con- 
tract in  .Accordance  with  .Approved  Pro- 
visions.— Where  the  Department  of 
Public  Utilities  has  approved  a  contract 
which  provides  precisely  how  any 
modification  of  price  necessitated  by 
changed  conditions  shall  be  made,  the 
department  cannot  prohibit  such  modi- 
fication, under  such  specified  conditions, 
the  statute  not  conferring  on  it  the 
right  to  fix  a  price  nor  giving  it  more 
than  a  limited  function  to  ascertain 
whether  the  conditions  calling  for  in- 
crease in  price  as  specified  by  the  con- 
tract have  come  about.  This  is  the 
purport  of  the  decision  of  the  Supreme 
Judicial  Court  of  Massachusetts  in  an 
action  brought  by  the  Boston  Consoli- 
dated Gas  Company  against  the  De- 
partment of  Public  Utilities  of  the  state. 
(127  N.  E.  417.) 
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James  E.  Davidson,  vice-president 
<;!  the  Nebraska  Power  Company,  who 
•vas  chosen  to  head  the  new  Public  Re- 
lations Section  of  the  N.  E.  L.  A.,  the 
executive  committee  of  which  met  last 
v.eek  for  the  first  time,  has  long  been 
recognized  for  his  activity  in  developing 
and  strengthening  association  work.  Ho 
has  been  president  of  the  Vermont  Elec- 
tric Association  (1909),  chairman  New 
England  Section,  N.  E.  L.  A.  (1910- 
1911),  president  Northwest  Electric 
Association  (1911-12)  and  chairman  of 
its  executive  committee  (1915-17),  and 
president  Nebraska  Electric  Association 
(1918).  In  1915  he  was  elected  a 
member  of  the  N.  E.  L.  A.  executive 
committee.  Mr.  Davidson  went  from  the 
Port  Huron    (Mich.)   utilities  to   Mont- 


pelier,  Vt.,  where  he  was  president  and 
manager  of  the  Consolidated  Lighting 
Company.  In  1910  he  left  New  Eng- 
land for  the  Northwest,  to  assist  in  the 
development  of  the  Pacific  Power  & 
Light  Company.  Two  years  later  he 
became  vice-president  and  general  man- 
ager of  that  company.  He  came  East 
for  the  Electric  Bond  &  Share  Com- 
pany in  1917,  and  toward  the  middle  of 
the  year  he  was  appointed  vice-presi- 
dent and  general  manager  of  the  Ne- 
braska Power  Company  at  Omaha. 

E.  A.  Daily  has  been  appointed  treas- 
urer of  the  Brooklyn  Edison  Company 
to  succeed  the  late  Henry  P.  Erwin. 
Mr.  Baily  was  formerly  secretary. 

E.  W.  Kell.s  has  been  appointed  sec- 
retary of  the  Brooklyn  Edison  Com- 
pany, succeeding  E.  A.  Baily,  who  has 
been  appointed  treasurer. 

F.  A.  White,  manager  at  Sweetwater, 
Tex.,  for  the  Texas  Power  &  Light 
Company,  has  resigned. 

D.  \V.  Jardine,  for  the  past  seven 
years  assistant  manager,  has  been 
chosen  to  succeed  F.  H.  Parker  as  man- 
ager of  the  Burlington  (Vt.)  Light  & 
Power  Company.  Mr.  Jardine  since  his 
graduation  in  1907  from  Lehigh  Uni- 
versity has  been  in  the  employ  of  the 
parent  company,  the  American  Gas 
Company. 


Men 
of  the  Industry 

Changes    in    Personnel 

and  Position — 

Biographical  Notes 


Irving  E.  Aloultrop.  assistant  super- 
intendent of  the  construction  bureau  of 
the  Edison  Electric  Illuminating  Com- 
pany of  Boston,  has  been  elected  a 
trustee  of  the  American  Society  ot  Me- 
chanical Engineers  and  a  member  of 
the  Engineering  Foundation  Board  to 
fill  the  vacancy  caused  by  the  death 
of  E.  Gybbon  Spilsbury  on  May  28  last. 
Mr.  Moultrop  is  also  chairman  of  the 
Technical  Section  of  the  National  Elec- 
tric Light  Association. 

A.  C.  Miller  has  been  promoted  from 
foreman  of  the  Pacific  Gas  &  Electric 
Company's  electric  shop  at  Redding, 
Cal.,  where  he  has  been  for  seven  years, 
to  manager  for  the  company  in  Shasta 
and  Trinity  Counties,  Cal. 

INI.  E.  Todd,  who  has  been  an  in- 
structor in  electrical  engineering  in  the 
Dunwoody  Industrial  Institute,  will 
next  fall  take  up  general  work  in  the 
electrical  engineering  department  of  the 
University  r  '  Minnesota. 

J.  H.  Kullman,  formerly  a  designer 
with  the  Electric  Machinery  Company, 
will  become  an  instructor  in  electrical 
design  at  the  University  of  Minnesota 
this  fall. 

F.  H.  Parker,  after  forty-four  years 
of  service  with  the  Burlington  (Vt.) 
Gas  Light  Company,  which  later  was 
merged  with  the  Burlington  .^ight  & 
Power  Company,  of  which  he  was  man- 
ager, has  resigned.  Mr.  Parker's  con- 
nection with  the  Burlington  properties 
began  two  years  after  his  graduation 
fron>  the  University  of  Vermont  in 
1874.  In  1886  the  gas  company  began 
furnishing  electric  light  under  the  title 
v*  the  Brush-Swan  Electric  Light  Com- 
pany. In  1892  that  company  absorbed 
its  competitor,  the  Citizens'  Electric 
Comnany,  and  in  1902  the  Burlington 
Light  &  Power  Company  was  formed 
for  the  purpose  of  operating  the  plants 
of  the  Burlington  Gas  Light  Company, 
the  Consolidated  Electric  Company, 
which  furnished  electric  light  only,  anil 
the  Vermont  Electric  Company,  which 
furnished  electric  power  only.  Througli- 
out  this  enlargement  of  service  in  Bur- 
lington Mr.  Parker  continued  as  man- 
ager. In  1908  he  was  elected  president 
iif  the  Vermont  Electrical  Association. 

G.  R.  Stah'.  engineer  for  the  People's 
Light  Company,  Davenport,  Iowa,  has 
been  named  assistant  general  manager 
of  the  company,  with  which  he  has  been 
connected  for  a  number  of  years. 

I,.  J.  Greer,  formerly  manager  for 
the  Texas  Power  &  Light  Company  at 
Gainesville,  Tex.,  has  succeeded  F.  A. 
White  as  manager  at  Sweetwater. 


Capt.  Richard  H.  Ranger,  after  three 
years  of  service  with  the  ai'niy,  has  re- 
signed trom  the  Signal  liorps  to  take 
up  work  with  the  Radio  Corporation  of 
America  under  E.  F.  R.  Alexanderson, 
chief  engineer.  During  his  service  he 
came  into  close  touch  with  the  French 
radio  service.  This  included  a  period 
at  the  station  at  Lyons,  which  is  the 
most  important  radio  center  of  that 
country.  The  training  of  cadet  officers 
in  signaling  became  an  important  part 
of  the  army  work  in  France,  and  Cap- 
tain Ranger  was  a  member  of  the  in- 
struction staff  of  the  First  Corps  sig- 
nal school  at  Goudrecourt.  Later  he 
was  put  in  charge  of  the  department 
of  military  signaling  «t  the  Saumer 
artillei-y  school,  where  at  the  signing 


R.  H.  RANGER 

of  the  armistice  ther'e  were  2,200  cadet 
students.  After  the  armistice  a  thor- 
ough course  in  radio  at  Sorbonne  Uni- 
versity was  organized  by  the  French 
specialists,  and  Captain  Ranger  handled 
the  translations  of  these  lectures.  Re- 
search work  on  eliminating  interference 
in  radio  receiving  was  conducted  that 
led  to  a  new  type  of  apparatus  which 
was  further  developed  on  returning  to 
this  country.  For  the  last  year  Captain 
Ranger  has  been  in  charge  of  the  Sig- 
nal Corps  radio  laboratories  at  Littl", 
Silver,  N.  J.,  where  it  has  been  the 
endeavor  to  put  into  substantial,  usable 
form  the  instruments  which  the  war 
demonstrated  to  be  necessary  for  the 
equipment  of  the  army.  Captain 
Ranger  was  graduated  in  1911  from 
the  Massachusetts  Institute  of  Tech- 
nology. 


Obituary 


Axel  Carl  Ekstrom,  consulting  elec- 
trical engineer,  Delaware  &  Hudson 
Company,  died  July  1  at  his  home  in 
Ballston  Spa,  N.  Y.  Mr.  Ekstrom  was 
born  in  Stockholm,  Sweden,  fifty-eight 
years  ago.  He  came  to  the  United 
States  in  1890. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies — Notes  on  Industrial  Activities 

and  Business  Methods 


Electric  Heating  Appliances  Increasingly 
Popular 

WITH  the  approach  of  hot  weather  heating  appliances 
have  been  cominc  more  and  more  into  popularity 
with  housewives  who  appreciate  the  advantages  of 
a  quick  initial  supply  of  heat  and  great  concentration.  In 
the  item  of  flatirons,  for  instance,  sales  are  extremely 
heavy  because  of  numerous  campaigns  run  by  the  power 
companies.  Percentage  increases  in  sales  are  not  .so  high 
as  on  other  items  because  the  market  has  been  nearer 
saturation. 

A  recent  report  of  the  California  Electrical  Co-operative 
Campaign  covering  sales  of  such  material  on  the  Pacific 
Coast  shows  that  users  of  electric  percolators  increased 
104  per  cent  in  1919  over  1918,  toasters  100  per  cent,  ironers 
137  per  cent,  and  6-lb.  irons  33  per  cent.  In  New  England 
territory  recently  some  jobbers  were  so  hard  pressed  to 
meet  clamoring  customers  that  they  sold  goods  ordered 
early  in  the  year  and  reserved  for  the  1920  Christmas 
season.  Nor  did  general  price  increases  about  the  middle 
of  June  appear  to  have  any  deterrent  effect  upon  a  de- 
mand in  the  Middle  West  which  had  been  steadily  in- 
creasing. 

Distribution  of  heating  appliances  in  the  South  is  on  the 
allotment  basis,  and  dealers  are  urged  to  place  their  oi'ders 
with  jobbers  at  the  earliest  possible  moment,  as  the  latter 
have  been  unable  to  accumulate  any  stocks  for  fall  trade. 
Jobbers'  shelves  in  the  metropolitan  section  are  abso- 
lutely bare,  and  there  seems  to  be  no  let-up  in  the 
demand. 

The  price  trend  in  this  line  seems  to  be  steadily  up-vard. 
Manufacturers  are  faced  with  transportation  troubles  and 
an  inability  to  obtain  sufficient  raw  material.  One  pro- 
ducer of  appliances  made  general  price  increases  on  July 
1  amounting  to  from  6  to  15  per  cent.  Another  is  ex- 
pected to  follow  his  example  within  a  week. 

Here  and  there  are  heard  reports  of  slackening  demand, 
but  in  most  cases  this  evidence  seems  to  emanate  from 
scattered  jobbers  throughout  the  country,  and  as  likely  as 
not  the  contrary  view  will  appear  to  be  the  case  the 
following  week. 


Foreign  Demand  for  Steel  Towers  Good 

STEEL  transmission  towers  are  reported  in  better  de- 
mand for  foreign  work  than  for  domestic.  This  is 
especially  true  of  the  large  units.  At  the  same  time 
there  is  a  fair  demand  for  smaller  towers,  both  tubular 
and  fabricated,  and  in  amounts  for  use  over  relatively 
short  distances. 

Although  European  exchange  is  rather  unfavorable, 
there  is  some  demand  at  this  time  from  that  source,  while 
inquiries  are  good.  Buying  prevails  in  the  Far  East,  Aus- 
tralia, South  America  and  Canada. 

Poor  condition  of  power  companies  and  high  rate  of 
borrowing  money  are  the  reasons  advanced  for  a  rather 
light  domestic  tower  market.  The  power  and  light  com- 
panies are  interested  to  the  extent  of  inquiries,  and  arc 
keeping  their  plans  rather  fonvard  for  new  extensions, 
but  at  the  last  moment  the  signature  is  lacking  on  the 
dotted   line. 

There  is  a  shortage  of  material  available  for  poles,  but 
more  particularly  for  tubular  poles.     The  pipe  demand  in 


the  oil  regions  is  tremendous,  with  a  consequent  reaction 
on  the  amount  of  stock  that  can  be  turned  into  poles. 
Some  fair  street-lightinp  business  is  reported,  however, 
for  this  class  of  pole.  For  fabricated  poles  supply  in  some 
quarters  is  a  little  short  because  of  transportation  hold-ups. 

A  rather  new  use  for  steel  poles  and  towers  is  that  in  the 
radio  field.  Since  the  armistice,  and  later  with  the  with- 
drawal of  restrictions  on  cei-tain  classes  of  radio  work, 
the  demandjin  this  field  has  increased,  and  it  is  in  good 
condition  at  this  time.  It  is  understood  that  a  recent  order 
embraced  twenty-four  towers  of  400-ft.  length. 

Deliveries  on  this  material  are  lengthening  and  in  some 
cases  are  running  up  to  six  months.  At  the  same  time 
prices  quoted  are  holding  rather  steady. 


Appeal  Filed  in  C.oolidge  Lamp 
Patent  Case 

WORD  has  just  been  received  from  Dr.  Liebmann  of 
the  Independent  Lamp  &  Wire  Company  that  that 
company  has  filed  an  appeal  from  the  decision  in  the 
Coolidge  lamp  patent  case,  handed  down  on  June  29  by 
Judge  Morris  of  the  United  States  District  Court  in  New 
Jersey,  wherein  all  the  claims  brought  by  the  General 
Electric  Company  were  declared  valid  and  to  have  been 
infringed. 


Hot  Weather  Would  Leave  Short 
Fan  Stocks 

IT  IS  probable  that  the  fan  season  will  not  come  up  to 
the  expectations  expressed  some  months  ago  when  the 
volume  of  initial  orders  was  so  heavy.  The  reason 
i'ssigned  for  this  apprehension  is  more  a  lack  of  trans- 
portation than  a  lack  of  orders.  Mills  have  been  up  against 
the  slow  movement  of  raw  materials  into  the  plant  as 
well  as  delays  in  getting  the  fans  away  from  their  doors. 
Jobbers  have  in  many  instances  received  only  parts  of 
their  shipments,  so  that  they  have  been  compelled  to  buy 
from  the  trade  to  satisfy  the  orders  for  fans  from  their 
dealers. 

At  the  same  time,  the  fan  season  has  been  late  in  open- 
ing all  over  the  country  because  of  protracted  cool  weather. 
This  was  a  fortunate  occurrence,  because  had  the  season 
opened  early  jobbers  would  have  been  unable  to  come 
close  to  satisfying  the  demand.  It  must  be  remembered, 
however,  that  the  products  of  some  manufacturers  were 
in  their  distributers'  hands  before  the  worst  traffic  jam 
resulted,  but  in  many  other  instances  this  was  not  the 
case.  Some  distributers,  therefore,  opened  the  season  with 
good  supplies  of  fans. 

At  the  present  time  there  is  a  fair  assortment  to  be 
found  in  the  New  York  district  because  warm  spells  have 
been  spasmodic.  The  call  had  hardly  started  when  it  was 
as  quickly  stopped.  Before  it  has  been  resumed,  a  new  ship- 
ment has  appeared  and  stocks  are  built  up  a  little;  but  it 
is  generally  recognized  that  a  normally  long-protracted 
spell  of  hot  weather  would  soon  clear  these  stocks  to  the 
point  where  they  would  be  of  little  value  except  as  sub- 
stitutions. 

In  the  business  districts  of  New  York  City  there  hasn't 
been  enough  hot  weather  to  move  the  direct-current  oscillat- 
ing fans   in   great  quantities.     Good   stocks   of  these   are 
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available.  On  the  contrary,  alternatinKcuirent  oscillating 
fans  are  in  low  supply,  and  it  is  not  expected  that  they 
will  last  out  the  season.  Ceiling  fans  have  moved  in 
volumes  surpassing  all  expectations,  and  there  are  few 
of  the  alternating-current  type  left.  As  usual,  the  16-in. 
alternating-current  oscillator  is  the  favorite,  although  the 
9-in.  and  12-in.  sizes  are  receiving  a  good  call.  Demand 
for  the  small  sizes  is  good  for  apartment-house  and  home 
use.  These  are  receiving  more  consideration  because  of 
the  price  feature,  as  in  many  quarters  this  item  is  of 
more  importance  than  when  fans  are  considered  for  busi- 
ness use. 

New  En^^-lavd  Not  Up  to  Expectations 

Continued  cool  weather  has  held  back  the  sale  of  fans 
in  New  England  this  summer,  to  say  nothing  of  existing 
prices.  It  is  a  common  saying  in  the  wholesale  trade  that 
after  July  4  the  fan  business  amounts  to  little  except  in 
retail  circles,  and  so  far  this  year's  business  does  not  show 
much  more  than  a  normal  demand.  Some  jobbers  report 
sales  from  25  to  50  per  cent  in  excess  of  last  year's,  but 
others  have  done  no  better  to  date  than  was  the  case  under 
the  cool  conditions  which  prevailed  during  much  of  the 
summer  of  1919.  Stocks  are  not  large,  however,  and  the 
total  number  of  fans  in  the  hands  of  seventeen  leading  job- 
bers in  this  district  on  June  30  was  about  7,000  to  7,500, 
individual  stocks  ranging  from  25  to  1,200.  It  appears 
likely  that  two  or  three  hot  waves  will  exhaust  these  re- 
.serves,  and  as  few  fans  are  likely  to  be  purchased  after 
this  for  1920  delivery,  the  chances  of  any  material  carry- 
over into  next  year  are  small. 

The  oscillating  type  of  fan  is  selling  best  this  year.  Fans 
of  the  larger  sizes  are  moving  better  than  residential  fans, 
a  leading  jobber  reports.  The  former  are  going  into  fac- 
tory service,  where  initial  cost  carries  less  weight.  Com- 
paratively few  fans  were  carried  over  from  last  year  by 
New  England  jobbers.  Not  much  complaint  has  been 
heard  as  to  deliveries  this  spring,  orders  having  been  placed 
far  enough  ahead  of  requirements  to  yield  very  fair  ship- 
ments even  in  the  face  of  the  unusually  slow  railroad 
service,  which  has  been  such  a  handicap  to  manufacturers 
and  distributers  in  all  parts  of  the  country. 

It  is  estimated  that  the  New  England  market  absorbs 
from  100,000  to  150,000  fans  a  year,  according  to  weather 
conditions.  Retail  stocks  are  still  pretty  well  filled.  The 
feeling  is  widespread  that  prices  cannot  go  much  higher 
on  desk  fans  without  a  decided  reduction  in  the  total  volume 
of  sales.  Some  cut-price  sales  are  being  conducted  at 
present,  but  by  and  large  the  price  level  is  being  maintained 
at  record-breaking  figures.  There  is  a  general  disposition 
to  hold  back  on  commitments  to  next  year's  fan  program, 
many  distributers  prefeiTing  to  play  a  waiting  game  in 
the  hope  that  prices  next  winter  for  1921  fan  delivery  will 
be  materially  lower  than  they  were  last  time  the  seasonal 
orders  were  placed. 

Few  jobbers  are  ready  as  yet  to  say  how  many  fans 
they  will  purchase  for  next  year.  They  may  have  par- 
ticular totals  in  mind,  but  feel  that  nothing  will  be  lost  by 
letting  matters  rest  for  a  few  months.  In  case  stocks 
are  cleaned  out  by  hot  weather,  still  largely  deferred,  the 
market  will  be  vigorously  canvassed  for  any  1920  "left- 
overs" that  may  be  in  sight.  One  large  Boston  house 
would  be  glad  to  get  200  more  fans  this  summer,  but  most 
of  the  distributers  with  whom  the  Electrical  World  has 
been  in  touch  are  practically  through  with  fan  buying  for 
the  present,  barring  protracted   torrid  weather. 

During  the  last  week,  however,  sales  showed  a  decided 
spurt  because  of  the  warm  weather,  but  jobbers'  stocks 
are  still  meeting  current  requirements. 

Mid-West  Has  Fair  Stocks 

During  the  greater  part  of  June  the  demand  in  the 
Mid-West  was  very  good.  While  this  period  of  mid-summer 
heat  was  on,  jobbers'  stocks  were  in  a  fairly  good  condition 
to  meet  requirements  because  the  call  had  come  late.  They 
were  having  difficulty,  though,  in  replenishing  these  stocks, 
as  shipments  were  coming  in  slowly  from  the  factories. 

By  the  end  of  the  month  cooler  weather  set  in  again 


and  stocks  began  to  pick  up.  At  the  present  time  con- 
tinued unpleasant  weather  has  further  reacted  on  sales 
through  dealer  and  jobber,  while  receipts  have  been  better, 
and  it  is  felt  that  unless  more  heavy  hot  weather  comes 
on  soon  stocks  can  be  maintained  through  the  season. 
They  are  now  in  fair  shape,  but  below  th(i  average. 

Demand  in  general  is  reported  lighter,  in  line  with 
lessened  demand  for  other  socket  appliances.  As  usual, 
the  16-in.  oscillating  fan  is  the  best  seller. 

Southern  Stocks  Depleted 

Exceedingly  warm  weather  since  the  middle  of  June 
has  played  havoc  with  jobbers'  stocks.  These  stocks  in 
the  first  place  were  small  enough  because  of  embargoes 
in  the  East,  but  there  are  still  some  shipments  reported 
in  transit  for  a  long  time.  Some  jobbers  have  almost  noth- 
ing left  in  stock,  and  the  call  for  direct-current  non- 
oscillating  fans  and  for  12-in.  and  16-in.  oscillating  fans 
has  been  insistent.  At  the  same  time,  there  are  not  enough 
ceiling  fans  to  go  around.  In  this  region,  too,  jobbers  ex- 
pect that  future  receipts  which  may  come  in  will  not  to 
any  degree  supply  the  demand  which  they  feel  will  de- 
velop before  the  end  of  the  season. 

Northwest  Season  Light 

In  Seattle  and  the  Puget  Sound  district,  as  a  whole, 
theie  is  no  season  which  can  be  specifically  designated  as 
a  "fan  season."  During  June,  July  and  August,  as  a  rule, 
tneix  are  a  few  days  when  fan  sales  are  good,  but  this 
movement  is  spasmodic.  It  is  not  unusual  for  an  entii'e 
summer  to  pass  with  only  a  few  really  warm  days.  How- 
ever, jobbers  do  carry  a  fair  assortment  of  stock,  whicli 
is  amply  suflicient  for  a  trade  necessarily  light.  Stocks 
for  this  year's  trade  were  ordered  six  months  in  advance, 
and  at  the  present  time  jobbers  ai'e  well  supplied.  Up  to 
date  the  present  summer  has  shown  no  need  whatever  for 
electric  fans. 


Need  of  Standards  in  Fractional 
Horsepower  Motors 

THE  fractional-horsepower-motor  business  has  grown 
so  rapidly  that  standards  seem  to  have  been  over- 
looked or  ignored  by  both  manufacturers  and  buyers. 
The  need  of  greater  production  from  the  motor  manufac- 
turers impelled  the  American  Washing  Machine  Associa- 
tion to  confer  with  the  motor  manufacturers  for  the  pur- 
pose of  establishing  standards  which  would  make  the  motors 
mechanically  interchangeable.  The  Power  Club  has  stand- 
ardized shaft  sizes,  and  a  committee  of  that  organization 
is  grappling  with  some  of  the  electrical  problems  of  stand- 
ardization. 

Most  of  the  purchasers  of  very  small  motors  are  not 
electrical  engineers,  and  they  are  confused  by  the  gi'eat 
variation  in  the  performances  of  motors  from  the  same 
or  different  factories.  However,  when  certain  motors  are 
rated  all  the  way  from  ,',-hp.  to  i-hp.,  depending  on  the 
duty  cycle,  there  will  naturally  be  a  wide  spread  in  their 
full-load  performances  at  the  different  ratings. 

Buyers  want  the  fractional-horsepower  motors  to  stand- 
ardize their  machines  and  reduce  the  numbers  of  ratings 
so  that  motors  with  the  same  nameplate  reading  will  be 
electrically  and  mechanical  interchangeable.  The  great 
non-technical  buying  public  seems  to  think  that  it  has  a 
right  to  this  service,  which,  it  is  claimed,  would  also  bene- 
fit jobbers,  dealers  and  the  manufacturers  themselves.  There 
arc  manufacturers,  however,  who  feel  that  such  mechani- 
cal uniformity  would  hamper  progress  m  the  improve- 
ment and  development  of  new  ideas  and  who  do  not  take 
agreeably  to  the  idea  of  uniform  design. 

To  a  limited  extent,  practically  all  manufacturers  are 
working  toward  standardization,  as,  for  instance,  the  diam- 
eter of  the  shaft  extension,  size  of  keyways,  size  of  pulley, 
etc.,  but  it  seems  to  be  mechanical  rather  than  electrical 
standardiziition  which  up  to  the  present  time  is  being 
lunsidcrcd. 
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Power  Companies  Onlrriiig 
Cable  Well 

POWER  cable  orders  are  beinc  received  by  llie  niill.- 
111  Rood  (|Uantitios.  Shipments  are  beiriK  quoted  in 
increasingly  lonjrer  terms,  running  from  three  to  eight 
months  for  paper  and  lead  cable  and  from  six  weeks  to 
four  months  for  varnished-cambric  and  lead  cable.  A 
tendency  is  noted  for  the  orders  to  run  into  larger  sizes 
of  cable,  which  forms  some  check  on  reports  that  fiber- 
conduit  orders  are  also  runninjr  to  larper  sizes. 

The  Middle  West  is  providing  the  best  iiiarkct,  but 
fair-sized  orders  are  coniinR  from  New  En,';land,  the  Atlan- 
tic States  and  the  South.  Some  good  orders  are  comint; 
from  electric  railroads  and  street-railway  companies. 

In  at  least  one  case  paper-cable  producin.:^  capacity  is 
sold  throughout  the  best  part  of  the  prenent  year,  and  no 
orders  will  be  booked  beyond  Jan.  1,  1920.  At  the  same 
time,  many  utilities  arc  unwilling  to  book  orders  for  ship- 
ment as  long  as  six  months.  Utilities  of  regular  standing 
at  the  mill,  however,  are  generally  able  to  sciueeze  in  an 
order,  if  necessity  warrants,  where  an  outside  customer 
would  have   to  wait  his  turn. 

An  interesting  trend  toward  standardization  is  found  in 
the  orders  from  utilities.  Former  habits  of  specifications 
all  their  own  are  being  changed,  and  the  engineers  arc 
coming  to  see  that  they  can  use  cable  built  on  A.  I.  E.  E. 
specifications  as  well  as  that  built  on  their  own.  The 
mills  are  refusing  to  accept  special  orders  in  many  in- 
stances, and  this  is  helping  in  the  standardization. 


Metal  Market  Situation 

FIRMNESS  continues  as  the  prevailing  tone  in  the  cop- 
per market,  and  a  growing  volume  of  both  foreign  and 
domestic  inquiries  is  reported.  Producers  continue  to  hold 
at  10  cents  for  third-quarter  delivery  but  seem  shy  about 
accepting  orders  for  later  than  September.  Smaller  dealers 
are  being  forced  from  the  outside  market,  which  is  now 
unwilling  to  sell  for  much  less  than  19  cents.  London  spot 
closed  £3  15s.  higher  than  a  week  ago  under  the  influence 
of  improved  business  conditions.  Although  buying  is  rather 
light,  steadiness  rules  in  the  market  for  zinc,  which  advanced 
a  fraction  of  a  cent.  Tin  also  closed  higher  with  an  increase 
of  2  cents,  while  minor  price  changes  of  not  more  than  a 
quarter  of  a  cent  occurred  among  the  old  metals. 

The  Interstate  Commerce  Commission  has  extended  its 
order  confining  the  use  of  open-top  cars  to  coal  for  thirty 
days  from  July  21.  This  is  against  protests  of  the  iron 
and  steel  producers,  who  said  that  shutdowns  of  their  mills 
would  be  inevitable  if  this  extension  were  put  into  effect. 
All  flat-bottom  gondola  cars  or  cars  which  on  June  19  had 
been  definitely  withdrawn  from  coal-carrying  service  have 
been  exempted  from  this  order,  as  was  requested  by  iron 
and  steel  interests,  thereby  affording  a  certain  amount  of 
relief. 


NEW  YORK  METAL  MARKET  PRICES 

■ .luly  6 .luly  13 . 

topper                                                                       £      <        (1  £        s        d 

London,  standard  spot 87      0        0  90      13       0 

Cents  per  rotiiul  Cciiti.  per  I'oiitid 

Prinif  Lake 18.75  19.00 

Klorlrolytic 19  00  19  00 

fa.'iting 18  00  18  25 

Wirohasc 22.50-25.00  22.50-23  00 

I.i-ad,  trust  price 8  00  8  00 

.Vntimony 7   50  750 

Nickel,  ingot 43.00  4 J  00 

Sheet  zinc,  f.o.b.  smelter 12.50  12  50 

Zinc,  spot 8.15  8  25 

Tin... 48.25  50.25 

Aluminum,  98  to  99  per  cent 33.00  33.00 

OLD  METALS 

Cents  per  Pound  Cents  per  Pound 

Heax-y  copper  and  wire I5.00tol$55  I5  00tol5  75 

Brass,  heavy 9  00lol0  00  9.00to    9  75 

Bra,vs,light 7.00to    7  25  7.00to    7  50 

Lead. heavy 7.00to    7.25  7.00to    7  25 

Zinc.oldscrap 5.00to    5.25  5.00  to    5.25 


The  Week 

IN  TRADE 


V.VCATION  season  trade  slackness  is  beginnmg  to 
affect  the  electrical  industry,  with  jobbers  throughout 
the  country  reporting  lighter  sales  than  for  some 
weeks  past.  A  favorable  feature,  however,  is  the  freight 
situation,  which  seems  to  be  easing  up  considerably  in  all 
parts  of  the  country,  with  one  exception;  in  the  Puget 
Sound  district  a  50  per  cent  normal  supply  of  cars  is  tying 
up  the  lumber  industry. 

Labor  in  the  East  and  South  is  in  good  supply,  with  a 
somewhat  stronger  demand  on  the  West  Coast,  where  a 
slight  shortage  of  farm  labor  is  expected  to  be  relieved 
by  an  exodus  of  hands  from  the  closed  lumber  camps. 

Building  construction  in  Middle  Western  territory  is  still 
off,  but  in  other  localities  a  good  volume  of  this  work  is 
being  undertaken,  especially  in  the  nature  of  large  indus- 
trial projects. 

In  some  sections,  notably  in  Southern  and  New  England 
districts,  creditors  are  a  bit  panicky  over  the  financial  out- 
look, with  the  result  that  collections  are  tightening  up.  In 
other  localities  collections  are  fairly  easy,  as  on  the  Pacific 
Coast  where  money  is  said  to  be  plentiful. 


NEW  YOKK 

The  summer  vacation  exodus  is  having  its  effect  in  a 
general  easing  off  of  business  that  begins  to  make  itself 
felt.  Jobbers  report  the  market  as  a  bit  quiet  the  past 
week,  and  contractor-dealers  are  slowed  up  through  the 
paucity  of  residence  construction.  Building  work  for  in- 
dustrial and  business  purposes,  however,  continues  at  a 
great  pace,  though  many  of  these  projects  are  still  in  the 
preliminary  stages  and  have  not  made  themselves  felt  on 
the  electrical   industry  as  yet. 

Reports  on  the  shipping  situation  are  for  the  first  time 
in  many  months  in  a  measure  favorable,  for  an  increasing 
volume  of  freight  is  arriving  on  back  orders,  although  any- 
thing in  the  nature  of  stocks  has  not  yet  had  time  to  ac- 
cumulate. Collections  are  fair  and  prices  are  generally 
steady. 

The  feature  of  the  market  is  probably  the  relief  in  the 
acute  situation  as  regards  flexible  armored  conductor  which 
several  jobbers  report  during  the  week.  No  stocks  are 
available,  but  receipts  are  better.  Pipe  is  still  out  of  the 
market,  and  sales  of  fans  are  poor,  indications  pointing  to 
an  off-season  in  that  line.  Lamp  stocks  are  building  up 
in  good  shape  against  anticipated  heavy  demand  in  the  fall. 

Metal  Molding. — No  material  is  being  received  from  the 
steel  mills,  and  consequently  some  shortage  is  met,  with 
stocks  spotty  in  face  of  a  demand  that  is  only  "fair." 

Fans. — Good  stocks  are  generally  reported.  Jobbers 
agree  that  demand  has  been  light  this  season,  with  a  poor 
fan  season  in  prospect  unless  prolonged  hot  weather  saves 
the  situation.     Shipments  are  fairly  regular. 

Flexible  Armored  Conductor. — Some  easing  up  of  the 
previous  shortage  is  reported  by  jobbers  during  the  week. 
Shipments  are  arriving  more  regularly,  but  back  orders 
wll  prevent  any  semblance  of  stocks  for  several  weeks 
to  come.    From  $115  to  $117.50  is  quoted  on  No.  14,  2-wire. 

Rigid  Conduit, — With  not  a  foot  in  stock,  and  irregular 
shipments  that  at  once  melt  in  the  face  of  back  orders, 
many  jobbers  have  ceased  to  quote  prices.  Demand  holds 
up  as  strongly  as  ever. 

Flashlights. — No  difficulty  is  experienced  in  this  line, 
which  has  a  very  rapid  turnover.  Shipments  are  good  and 
stocks  in  such  shape  as  to  handle  the  brisk  call  which 
exists. 

Wire. — Good   supplies   in   general   are   the  rule,   with   a 
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reasonable  demand  existing.  Bare  copper  wire  seems  easy, 
with  weatherproof  slightly  harder  to  obtain.  No.  14  rubber- 
covered  is  quoted  at  $11  and  upward  per  1,000  ft. 

Safety  Switches. — Poor  local  trade  has  enabled  good 
stocks  to  accumulate.  Shipments  range  from  six  weeks 
to  two  months.  Although  one  manufacturer  announces  a 
reduction  of  13  per  cent  on  his  three-pole,  30-amp.,  250- 
volt  switch,  no  other  price  change  is  reported. 

Lamps. — Better  deliveries  have  enabled  jobbers  to  build 
up  stocks  which  have  been  spotty,  in  anticipation  of  a 
large  demand  this  fall.  Sales  are  normal  for  this  time  of 
year. 

Heating  Appliances. — A  demand  that  far  outstrips  supply 
has  left  shelves  practically  bare.  Deliveries  are  extremely 
slow,  and  one  manufacturer  has  raised  the  price  of  irons 
and  toasters  6i  per  cent  and  that  of  percolators  10  to  15 
per  cent.     Other  increases  are  in  sight. 

Schedule  Material. — In  spite  of  good  average  stocks,  with 
here  and  there  a  short  item,  jobbers  look  for  a  shortage 
in  this  line  as  a  result  of  labor  troubles  closing  New  Eng- 
land factories  and  the  general  dearth  of  brass  and  porce- 
lain material.    Shipments  at  present  are  satisfactory. 

Electric  Ranges. — Local  territory  offers  a  poor  market 
6ecause  of  the  high  energy  rate.  Distributers  report  good 
business  in  outlying  districts,  however.  Jobbers'  stocks 
are  in  such  shape  as  to  handle  the  demand.  One  manufac- 
turer advanced  his  price  from  15  to  25  per  cent  on  July  1; 
another  made  an  increase  of  8  per  cent  on  July  15. 

CHICAGO 

All  stocks,  particularly  schedule  material  and  wire,  show 
an  improvement,  as  sales  continue  on  a  lower  scale  than 
during  the  spring.  Inbound  shipments  are  being  handled 
by  the  railroads  with  greater  regularity  so  that  jobbers 
are  enabled  to  build  up  stocks.  These  stocks  are  neces- 
sarily very  broken,  and  on  many  items  the  increased  sup- 
ply is  not  yet  sufficient  to  cover  the  accumulation  of  back 
orders.  The  improvement  of  freight  conditions  may  be 
only  temporary  as  the  movement  of  fruit  and  produce, 
which  is  increasing  every  day,  threatens  the  handling  of 
non-perishable  goods. 

Construction  remains  at  a  minimum,  the  current  week's 
permits  for  Chicago  totaling  only  $635,000.  This  makes 
business  light  for  contractor-dealers.  Retail  sales  of  house- 
hold appliances  in  Chicago  are  also  slack,  with  washing 
machines  and  vacuum  cleaners  holding  up  better  than  the 
rest  of  the  line.  Unseasonable  weather,  which  continues 
quite  cool,  undoubtedly  affects  this  class  of  business  ma- 
terially. Manufacturers  report  sales  campaigns  in  smaller 
cities  in  surrounding  territory  as  having  unvarying  suc- 
cess. 

Wire. — With  the  single  exception  of  magnet  wire,  all 
kinds  and  sizes  are  much  easier  to  obtain  and  stocks  are 
accumulating  in  fair  shape.  Demand  has  fallen  off  con- 
siderably and  prices  are  unchanged. 

Motors. — Large  jobbing  interests  report  the  receipt  of 
several  cars  of  motors  of  5-hp.  size  and  larger  and  a  ma- 
terial relief  in  delivery  conditions.  Fractional  sizes  are 
still  unobtainable,  as  orders  exceed  visible  supply  for  some 
time  to  come. 

Poles. — No  change  is  apparent  from  the  last  report. 
Production  barely  keeps  pace  with  demand  and  shipping 
is  uncertain,  particularly  since  the  advent  of  the  fruit  sea- 
son. Stocks  are  badly  broken,  frequent  substitution  being 
necessary  to  fill  requirements. 

Cross-Arms. — General  relief  in  transportation  does  not 
seem  to  have  extended  to  carload  shipments  from  the 
Pacific  Coast,  as  cross-arms,  plentiful  in  the  producing 
yards,  are  still  hard  to  get  here;  $123,90  is  being  quoted 
on  6-ft.,  six-pin,  3.1-in.  x  4.1-in.,  Washington  fir,  when  ob- 
tainable. 

Wood  Pins. — Locust  pins  are  quoted  at  $59.94  per  1,000 
in  large  lots  and  are  in  better  supply  than  when  last  re- 
ported, although  still  not  plentiful  enough  to  fill  require- 
ments. Improved  freight  conditions  should  relieve  this 
situation  speedily. 


Glass  Insulators. — Insulators  are  hard  to  get,  all  jobbers 
reporting  orders  far  in  excess  of  supply.  An  advance  of 
approximately  10  per  cent  is  announced  to  be  effective 
July  20. 

Line  Hardware. — Following  recent  sharp  advances  in 
price,  demand  is  noticeably  lighter.  Receipts  by  jobbers 
show  some  improvements,  but  delivery  is  very  uncertain. 

Fans. — Cool  weather  has  reduced  retail  sales  materially. 
Exhaust  fans,  ior  which  demand  continues  heavy,  require 
from  thirty  to  sixty  days  for  delivery. 

Heating  Appliances. — Long-deferred  shipments  from  fac- 
toi-y  are  beginning  to  be  received  by  jobbers  and  passed 
along  to  the  retailer.  With  public  demand  below  normal 
it  appears  that  the  threatened  famine  in  percolators  and 
toasters  will  not  occur.  Jobbers  still  have  great  quantities 
on  order. 

BOSTON 

Business  in  jobbing  circles  holds  up  well,  but  in  some 
localities  a  slight  falling  off  is  noted  as  compared  with 
the  past  three  or  four  weeks.  Collections  are  tightening 
up  a  bit.  Stocks  are  showing  considerable  improvement 
except  as  regards  rigid  conduit  and  motors.  Deliveries 
on  these  are  both  long  and  irregular.  Prices  are  holding 
latrly  firm,  although  some  cuts  are  noted  in  appliance 
sales.  Qn  close  competition,  wire  is  I  aing  moved  at  lower 
figures  than  last  week.  Labor  in  the  textile  field  is  begin- 
ning to  be  less  dictatorial,  as  layoffs  increase,  and  in  the 
electrical  Industry  conditions  are  somewhat  more  stable. 
Considerable  non-employment  is  noted  in  the  textile  mills, 
and  dullness  also  affects  the  leather  industry.  Building 
operations  are  still  retarded  by  high  prices,  although  im- 
posing totals  are  accumulating  on  contracts  let  compared 
with  previous  years.  As  a  rule,  considerable  improvement 
is  reported  in  regard  to  deliveries  after  orders  leave  the 
factories. 

Motors. — Deliveries  of  about  thirty-eight  weeks  are  being 
quoted  on  motors  ranging  from  1  hp.  to  10  hp.,  with  firm 
prices  and  bare  stocks.  The  demand  shows  some  reces- 
sion, except  in  textile  motors,  the  call  for  these  being  well 
sustained,  with  requirements  well  handled. 

Rigid  Conduit. — The  demand  far  outstrips  supply  at  pres- 
ent. A  leading  jobber  reports  a  shortage  in  all  sizes,  but 
as  a  rule  the  smaller  diameters  are  harder  to  obtain.  Fit- 
tings are  scarce  and   stocks  are   being  quickly   depleted. 

Non-Metallic  Flexible  Conduit; — No  complaint  is  heard 
as  to  short  supply.  Fair  trade  is  moving  stocks,  with  the 
s'j-in.  size  bringing  $33.50  per  1,000  ft.  in  5,000-ft.  lots, 
and  the  i-in.  size  $38.50  per  1,000  ft.  in  1,000-ft.  lots. 

Flexible  Armored  Conductor. — Prices  are  steady,  with  a 
current  quotation  of  $110  per  1,000  ft.  on  No.  14,  single- 
strip,  in  1,000-ft.  lots.  A  reasonably  good  supply  is  on 
hand  in  this  ten-itory. 

Wire. — No.  14  rubber-covered  wire  sold  last  week  at  $11 
per  1,000  ft.  in  5,000-ft.  lots,  under  sharp  competition  be- 
tween Boston  and  outside  jobbers.  Bare  copper  wire  is 
quoted  on  a  24-cent  base  and  weatherproof,  which  is  still 
short,  notwithstanding  brighter  prospects  for  increased 
production,  is  on  a  29-cent  base. 

Sockets. — Excellent  stocks  are  reported,  without  serious 
differences  among  types.  Slower  building  work,  especially 
in  residences,  means  slow  sales  compared  with  the  potential 
absorbing  power  of  the  construction  market. 

Wooden  Molding. — Some  of  this  material  is  moving,  and 
one  jobber  sold  nearly  his  entire  stock  on  a  single  order 
recently.     Some  local  shortages  were  reported  last  week. 

Ranges. — Buying  continues  at  a  healthy  rate,  notwith- 
standing the  fact  that  few  if  any  range  campaigns  are  on 
at  present.  New  development  work  continues,  and  increased 
manufacturing  facilities  are  soon  to  be  realized. 

Lamps. — Present  demands  are  being  well  handled.  Pro- 
duction is  being  pushed  against  the  fall  trade,  and  so  far 
the  indication  is  that  the  demand  will  be  covered  satis- 
factorily, but  without  a  large  surplus. 

Vacuum  Cleaners. — Stocks  are  very  good,  despite  active 
sales. 
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ATLANTA 

The  Sixth  Federal  Reserve  district  i-cports  a  new  hit^h- 
water  niari<  for  buildiiiR-  permits  for  the  month  of  May. 
The  principal  Southern  cities  show  a  total  of  2,210  per- 
mits, valued  at  $6,600,000,  an  increase  in  value  of  $2,000,- 
000  over  those  for  the  precedintc  month.  It  is  freely  pre- 
dicted that  building-  permits  for  June  will  overtop  thosQ 
of  May  by  a  large  margin. 

Labor  conditions  throughout  the  territory  are  reported 
as  somewhat  easier,  with  the  exception  of  a  number  of 
strikes  in  New  Orleans,  the  situation  there  having  been 
complicated  by  a  walkout  of  the  street-railway  employees 
last  week.  The  local  strike  of  the  plumbers,  tinners  and 
painters,  though  still  technically  in  effect,  is  not  inter- 
fering with   building  activities   in  Atlanta. 

Manufacturers  report  a  slackening  in  the  receipt  of 
orders  from  jobbers,  due  probably  to  the  placing  of  heavy 
orders  in  the  early  spring  and  the  great  diliicuity  that  is 
experienced  in  making  any  promises  for  future  shipments. 
The  jobbing  trade  itself  reports  business  brisk,  little  or 
no  slackening  in  orders  being  reported,  with  the  excep- 
tion of  the  southernmost  section  of  the  state,  where  the 
crop  ouElook,  because  of  the  boll  weevil,  is  very  poor.  The 
freight  congestion  caused  by  the  railway  clerks'  strike 
is  greatly  lessened,  and  outgoing  shipments  are  moving 
fairly  satisfactorily.  No  price  increases  of  moment  were 
reported  last  week. 

All  lines  of  trade  report  collections  tightening  up  con- 
siderably, and  credit  is  being  extended  with  a  great  deal 
more  caution  than  has  heretofore  been  the  case. 

Rigid  Conduit. — Several  large  shipments  of  pipe  have 
just  been  received  in  the  territory,  some  of  them  being 
made  in  open  gondola  cars  because  of  the  shortage  in 
the  standard  box  cars.  These  shipments  have  served  ma- 
terially to  ease  the  situation.  Prices,  galvanized,  lots  less 
than  2,500  lb.,  S-in.,  $9.40;  1-ln.,  918.46;  li-in.  $29.87;  2-in., 
$40.18,  per  100  ft. 

Wire. — A  Targe  shipment  of  rubber-covered  wire  is  ex- 
pected daily  and  its  receipt  will  serve  to  ease  the  strin- 
gency in  No.  12  and  No.  14.  Weatherproof  is  still  hard 
to  obtain,  stocks  being  badly  broken  and  the  demand  con- 
tinuing so  brisk  as  to  prevent  the  accumulation  of  any 
noticeable   supplies. 

Electrical  Toys. — Jobbing  salesmen  are  beginning  to  push 
this  specialty  and  are  urging  dealers  to  place  orders  for 
Christmas  trade  in  anticipation  of  the  difficulty  in  supply- 
ing the  demand. 

Rectifiers. — The  large  number  of  automobiles  through- 
out the  rural  districts  has  created  a  heavy  demand,  and 
jobbers  report  that  good  stocks  and  fair  shipments  are 
assisting  in  a  brisk  movement  of  this  article.  An  in- 
creasing popularity  is  predicted  in  all  the  small  centers 
where  alternating  current  is  available. 

Washing  Machines. — Jobbers  report  that  washing  ma- 
chines continue  to  come  through  in  good  volume  and  that 
the  demand  not  only  continues  to  hold  up  well,  but  in 
many  instances  shows  a  healthy  increase,  due  to  the  dif- 
ficulty with  the  servant  problem. 

Pole-Line  Hardware. — Stocks  of  pole-line  hardware  are 
badly  depleted  and  shipments  are  not  coming  through  so 
satisfactorily  as  could  bo  wished.  The  demand  continues 
very  brisk  and  no  stocks  can  be  accumulated.  Prices  are: 
Cross-arm  braces,  lots  of  less  than  100,  $15.35  to  $22.06 
per  100,  according  to  size;  through  bolts,  S  in.  x  14  in., 
$29.63  per  100;  guy  clamps,  two-bolt,  3-in.,  $21.55  per 
100;  anchor  rods,  e  ft.  x  8  ft.,  $107  per  100. 

SEATTLE— PORTLAND 

From  week  to  week  business  conditions  in  the  electrical 
industry  show  but  little  change  in  the  Puget  Sound  dis- 
trict. Sales  volumes  from  the  jobbers'  standpoint  are  light, 
but  retailers  are  doing  a  fair  counter  business.  It  is  be- 
lieved no  definite  change  in  conditions  either  way  will  be 
noted  before  fall.  Stocks  are  in  the  same  condition  as 
before  and  the  freight  situation  has  not  changed  mate- 
rially. Prices,  while  fluctuating  slightly,  show  no  marked 
change. 


Through  the  action  of  Secretary  John  B.  Payne,  of  the  De- 
partment of  the  Interior,  Seattle  will  receive  tonnage 
needed  to  bring  fuel  oil  from  California  to  avert  the  threat- 
ened shutdown  of  the  Lake  Union  steam  auxiliary  to  the 
municipal  lighting  plant.  The  car  supply  continues  to  be 
the  big  problem  before  lumber  manufacturers  of  the  Pacific 
Northwest,  as  at  present  the  car  supply  is  less  than  50 
per  cent  of  re<iuirements.  A  slight  scarcity  of  farm  labor 
is  being  felt,  particularly  in  eastern  Washington  and  Ore- 
gon. However,  any  shortage  will  very  likely  be  averted 
by  the  surplus  made  available  by  the  closing  of  lumber 
mills  and   logging  camps  during  the  summer  shutdown. 

Portland  jobbers  report  business  in  general  as  rather 
slow,  although  reports  from  dealers  in  smaller  cities  over 
the  state  seem  to  indicate  a  reasonably  good  volume  of 
sales  at  the-  present  time.  The  recent  increased  price  on 
all  lines  of  household  heating  appliances  is  certain  to  have 
a  downward  effect  on  sales. 

Electrical  contractors  report  that  business  has  been  dull 
but  that  during  the  past  two  or  three  weeks  it  has  been 
improving  materially.  Collections  are  poor  and  the  credit 
situation  is  still  tightening. 

Pole-Line  Material. — Demand  for  all  classes  of  line  ma- 
terial has  decreased  during  the  past  several  weeks.  Ap- 
parently most  of  the  maintenance  work  has  been  com- 
pleted. With  the  exception  of  porcelain  insulators,  local 
stocks  are  in  fair  shape.  Stocks  of  glass  insulators  ara 
also  fair.  Cross-arms  are  obtainable,  but  demand  is  very 
heavy. 

Lamps. — The  exception  to  the  stock  situation  in  Seattlo 
is  the  supply  of  lamps.  Deliveries  are  good  and  available 
stocks  far  in  excess  of  demand.  Sales  are  light  on  ac- 
count of  the  season.  Residence  lamps  are  moving  well 
but  industrials  are  slow. 


SAN  FRANCISCO 

The  number  of  big  construction  projects  in  all  the  Coast 
cities,  and  principally  in  San  Francisco,  is  larger  than  it 
has  been  for  some  time,  but  smaller  building  is  lessening, 
and  there  is  no  doubt  that  the  usual  summer  lull  is  at 
hand.  Money,  however,  is  plentiful;  labor  is  in  demand 
and  deliveries  are  better,  so  that  any  slight  signs  of 
pessimism  are  not  justified  by  actual  conditions.  The 
town  of  Willows  in  the  Sacramento  Valley  has  been  practi- 
cally wiped  out  by  a  $2,000,000  fire,  and  this  on  top  of  a 
poor  rice  crop  will  deal  the  Sacramento  Valley  a  heavy 
blow. 

Automobile  Accessories^ — The  former  tendency  of  elec- 
trical dealers  to  stock  heavily  on  automobile  accessories 
has  been  reversed,  until  now  virtually  only  one  jobber  car- 
ries a  complete  line  of  electrical  and  other  automobile  ac- 
cessories in  connection  with  his  legitimate  electrical  job- 
bing business.  Even  such  lines  as  spark  plugs  and  spot- 
lights have  been  cut  out. 

Ranges. — The  recent  advance  of  approximately  15  per 
cent,  which  brings  the  average  cabinet  style  range  to 
about  $225  retail,  will  have  comparatively  little  effect  on 
whatever  business  is  done.  The  price  seems  to  be  an 
altogether  secondary  consideration.  A  few  scattered  stocks 
are  cai-ried,  but  the  cabinet  type  range  is  practically  non- 
existent on  the  Coast.  A  three  months'  delivery  would  be 
almost  a  rush  order. 

Wireless  Apparatus. — Dealers  who  carry  this  line  report 
heavy  sales.  Stocks  are  all  good,  except  on  wireless  re- 
ceivers. 

Telephones. — The  call  for  telephones  is  scattering,  and 
no  considerable  efforts  are  being  made  to  increase  it  be- 
cause of  the  difficulty  in  factory  deliveries.  Large  central- 
station  jobs  require  more  than  a  year  for  their  completion. 
Cable  is  very  scarce  and  is  holding  up  stations  in  many 
districts.  There  is  some  call  for  interphones,  but  the 
competition  comes  among  architects  and  not  among  deal- 
ers. Several  inquiries  from  the  United  States  transpacific 
possessions  are  reported,  notably  from  the  Philippines. 

Sewing  Machines. — After  two  months  of  dull  business 
dealers  and  jobbers  report  that  sales  are  again  approach- 
ing normal. 


152 


ELECTRICAL     WORLD 


Vol.  76,  No.  3 


New  Apparatus  &  Appliances 

A  Record  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Bali-Bearing  Type  Motor 

The  Cleveland  Electric  Motor  Com- 
pany, Cleveland,  Ohio,  is  marketing  a 
type  of  riveted  frame,  ball-bearing, 
constant-speed,  25-cycie  and  60-cycle, 
polyphase,  squirrel-cage  induction  mo- 


END  RINGS  ABE  WELDED  TO  ROTOR  BARS 

tor.  Rotor  bars  are  connected  me- 
chanically and  electrically  by  a  pat- 
ented process  in  which  the  short- 
circuiting  rings  ai'e  welded  around 
their  ends.  Ventilating  fans  are  pro- 
vided on  the  rotor.  Standard  ball 
bearings  are  used. 


Frequency  Changer  for  High- 
Speed  Induction  Motors 

A  new  application  of  the  high-speed 
induction  motor  to  certain  classes  of 
machine  drive,  especially  in  the  wood- 
working and  metal-trades  industries, 
has  been  made  possible  by  the  develop- 
ment of  an  induction  frequency  chang- 
er by  the  General  Electric  Company. 
This  device  generates  power  at  fre- 
quencies which  will   produce  speeds   of 


SPEEDS  UP  TO   18,000  R.P.M.   MAY  BE 
OBTAINED 

18,000  r.p.m.  or  higher,  says  the  manu- 
facturer, and  as  a  result  high-speed 
induction  motors  can  be  directly  applied 
to  various   types   of   machines. 

The  frequency  changer  consists  of  a 


slip  ring  induction  motor,  which  may 
be  driven  either  by  a  belt  or  directly, 
the  stator  being  connected  to  an  alter- 
nating-current source  of  power.  By  ro- 
tating the  machine  in  a  direction  oppo- 
site to  that  in  which  it  would  run  as 
a  motor  frequencies  are  generated  in 
the  rotor  equal  to  that  of  the  excitin;^- 
ci-cuit  plus  that  due  to  the  reversed 
rotation  of  the   rotor. 

Virtually  all  the  energy  taken  from 
the  commercial  circuit  is  transformed 
into  high-frequency  energy  to  drive 
the  machine  motors,  it  is  claimed,  the 
over-all  efficiency  being  approximately 
90  per  cent.  Where  direct-cui'rent  pow- 
er only  is  available,  an  inverted  rotary 
converter  can  b?  used  loth  as  a  motor 
to  drive  the  frequency  changer  and  to 
supply  the  e.xcitation  for  the  stator. 
The  high  frequency  supplied  by  this  de- 
vice being  always  three-phase  insures 
uniformity  as  well  as  economy  and 
simplifies  both  the  motors  and  the  fre- 
quency changers. 

The  standard  motors  are  two-pole 
and  wound  in  two  series,  the  first  rated 
normally  at  120  cycles,  220  volts,  the 
second  at  200  cycles,  110  volts,  to 
operate  at  a  range  of  from  200  cycles 
to  300  cycles.  The  operating  voltage 
of  the  motors  must  vary  in  proportion 
to  the  speed  and  frequency,  but  this 
change  is  accomplished  automatically 
by  the  frequency  changer.  The  normal 
slip  is  from  5  to  7  per  cent,  but  where 
the  load  is  such  that  the  starting 
torque  is  the  factor  in  determining  the 
size  of  the  motor  it  can  be  increased 
by  increasing  the  slip  to  8  or  10  per 
cent,  although  such  changes  are  ob- 
jectionable if  the  motor  must  carry  full 
load. 


Notes  on  Recent  Appliances 

Storage  Battery 

The  Dixie  Storage  Battery  Company, 
1418  West  Lafayette  Avenue,  Balti- 
more, Md.,  is  manufacturing  a  storage 
battery  designed  especially  for  auto- 
mobile starting  and  lighting  service. 


Time  Switch 

A  low-voltage  electrically  wound  time 
switch,  type  S,  is  being  marketed  by 
the  Albert  &  .1.  M.  Anderson  Manu- 
facturing Company,  Boston,  Mass. 

Electric  Furnace 

The  Greene  Electric  Furnace  Com- 
pany, 1()02  Hoge  Building,  Seattle, 
Wash.,  has  placed  on  the  market  a 
cylindrical  electric  furnace  for  making 
iron  and  steel. 


Belt-Driven  Electric  Farm-Light- 
ing Plant 

Both  electrical  and  mechanical  energy 
may  be  obtained  from  the  belt-driven 
farm-lighting  plant  now  being  market- 
ed by  the  Chambers  Manufacturing 
Company  of  Butler,  Pa.  The  4-hp.  en- 
gine has  two  pulleys — one  for  driving 
the  electric  generator  and  the  other 
for  furnishing  mechanical  power.  The 
engine  may  be  operated  with  gasoline, 
kerosene,  crude  oil  or  natural  gas.  The 
generator  is  a  40-volt,  1-kw.  shunt- 
wound  Westinghouse  machine,  and  the 
unit  is  controlled  by  a  Westinghouse 
panel,  on  which  are  mounted  a  voltme- 
ter, an  ammeter,  a  rheostat,  fused  line 


MECHANICAL    AND    ELECTRICAL    POWER 
BOTH   ARE   DELIVERED 

switch,  series  field  switch,  ignition 
switch  and  a  I'everse  current  relay.  A 
16-cell,  107-amp.-hr.  battery  is  used. 

Twenty-Ampere  Heavy-Duty 
Receptacle 

A  plug  and  receptacle  has  been  de- 
veloped by  the  Benjamin  Electric  Man- 
ufacturing Company,  Chicago,  for  use 
with  portable  electrical  devices  requir- 
ing approximately  20  amp.  on  125-volt 
circuits,  though  primarily  designed  for 
use  in  connection  with  32-volt  farm- 
Hghting  plants.  The  receptacle  is  so  de- 
signed that  it  will  take  either  the  20- 
amp.  heavy-duty  plug  or  the  standard 
10-amp.  parallel  blade  cap.  The  recep- 
tacle contains  double-spring  contacts, 
so  that  electrical  contact  is   made   on 


RIXF'.PTACI.E    TAKES     BOTH     lO-AMP.     AND 
20-AMP.    PLUG 

both  sides  of  the  cap  blades.  The  cap 
can  be  easily  disconnected  from  the  re- 
ceptacle even  when  pulled  at  an  angle. 
The  receptacles  are  made  for  both  flush 
and  surface  mounting. 
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Manufacturers'  Activities 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


R.    T.    IU)TH,    <.f    l'hUaaHl|>hl;i.    l':i..    has  THR       KINOSHTRY-SAMIIRI.       KI.W- 

recently  Ixcome  associated  with  Sohwt'ltzer  TKIC  COMPANY.  L'n  North  Calv.-rt 
41  Conrad.  Itir..  as  sali-s  inaiiaKir.  with  Street,  liallliiiore.  Mil.,  has  acqulreil  a 
heaU<|uarters  in  Chieano.  Mr  Koth  was  three-story  l.uildiiiK.  26  ft.  x  11"  ft  at 
for  a  number  of  years  connecteil  with  the  'iJU-RS'i  North  Calvert  Street,  which  It  will 
Western  Kiectri'-  Comiiany  at  the  I'liila-  eiiiilp  for  the  nianiifaoture  of  electrical 
delphla  olllce.  In  lIUii  he  left  the  com-  products, 
pany  to  orKanize  th<'  Lewis  &  Roth  Cor- 
poration. Phlladeliihia.  construction  engi- 
neers and  manufacturers  of  hiKh-tenslun 
equipment,  with  which  he  has  been  actively 
connected  for  the  last  ten  years.  He  re- 
cently disposed  of  his  interests  In  the 
Lewis  &  Roth  Corporation.  Mr.  Roth's  ex- 
perience in  the  ])urchase  and  sab-  of  elec- 
trical e(|Ulpnient  has  covered  a  period  of 
twenty   years. 

J.  A.  WIDMKR.  formerly  experimental 
engineer  with  the  Sperry  tJyroscoiie  Com- 
pany, has  accepted  a  position  with  the 
Square  1)  Company,  Detroit.  Mich.,  as  de- 
velopment engineer. 

THIO  GliNlORAI,  ELECTRIC  COM- 
PANY. Schenectady.  N.  Y..  has  awarded 
contract  for  construction  of  a  one  and  two- 
story  machine  shop.  230  ft.  x  SOU  ft.,  at 
Erie.  Pa.  The  total  cost  Is  estlinated  at 
about    $1,000,000. 

THE  MinSTATES  ENC.IXERRING 
COMPANY.  Westminster  HuildhiK,  Chicago, 
has  recently  been  incorporated  as  consul- 
tants, specializing  in  Industrial  power  and 
plant  engineering.  The  eiiuii)ment  and 
commercial  division  activities  will  be  di- 
rected by  J.  H.  Milliken.  who  Is  known  in 
this  field  as  an  industrial  sales  manager. 
The  engineering  work  will  be  in  charge  of 
It.  J.  Gaudy,  president,  who  Is  known 
through  activities  with  the  Sessions  Engi- 
neering Company  and  his  connection  With 
many   engineering    projects. 

HAROLD  L.  HAZin.TINE.  formerly  in- 
structor of  physics  and  electricity  at  the 
Trenton  (N.  J.)  School  of  Industrial  Arts, 
has  become  Eastern  representative  of  the 
Sterling  Varnish  Comijany.  He  will  make 
his  headquarters  in  the  New  York  district 
after   Sept.    15. 

THE  COVINGTON  MACHINE  COM- 
P.\NY.  Inc.,  Covington.  Va.,  has  taken 
over  the  business  of  the  Covington  Ma- 
chine Company  and  will  continue  the 
manufacture  of  punches,  coke  drawing  and 
conveying  machinery,  etc..  as  well  as  mak- 
ing brass  and  iron  castings.  The  otflcers 
of  the  new  company  are:  F.  U.  Humbert, 
president  and  general  manager :  F.  W. 
King.  vice-i>resident.  and  G.  W.  Lipscomb, 
treasurer. 

THE  N.\TIONAL  ELECTRICAL 
CREDIT  ASSOCIATION  at  its  twenty-first 
anniuil  convention  in  New  York  Cit.v.  Jime 
17  and  IS.  considered  the  advisability  of 
raising  and  spending  $25,000  to  promote 
the  sale  and  installation  of  the  standard 
accounting  system  sold  by  the  National 
Association  of  Electrical  Contractors  and 
Dealers.  A  coinniltlee  has  been  appointed 
to  confer  with  a  similar  committee  of  the 
contractors  and   dealers'   association. 


THE  GIANT  BATTERY  COMPANY. 
Commercial  llanU  liuildlng.  Houston.  Tex., 
recently  Incorporated,  will  establish  a  plant 
at  once  for  the  manufacture  of  electric 
storage  batteries,  separators  and  other 
parts.     C.  C.    Rouse  is  president. 

_  THE  NEW  ENGLAND  -WELDING 
COMPANY,  lloston.  Mas.s..  recently  incor- 
porated as  a  subsidiary  to  the  Thomson 
lOlectrIc  Welding  Company.  Lynn.  Mass.. 
will  locate  In  Worcester.  Mass..  and  spe- 
cialize In  heavy  steel  anil  cast-Iron  sec- 
tions. 

NORTH  CENTRAL  ELECTRIC  ASSO- 
CIATION, at  its  first  convention  held  re- 
cently at  Minneapolis.  Minn.,  elected  the 
following  olllcers  for  the  coming  year:  C. 
D.  Crocker,  president  :  O.  A.  Rotelty.  vice- 
president  :  11.  E.  Young,  secretary,  and 
Ered  C.   Hoffman,   treasurer. 

CLYDE  L.  COR  PIN.  district  nianagi-r 
fur  the  .National  Metal  Molding  Company 
in  Pittsburgh  territory,  was  seriously  In- 
jured on  June  15.  sustaining  a  fractured 
skull  and  other  injuries.  Me  is  now  con- 
valescing at  the  Mercy  Hospital  in  I'ltts- 
burgh. 

THE  GREGORY  ELECTRIC  COM- 
P.^NY.  Chicago,  at  a  meeting  of  its  stock- 
holders on  .luly  I.  authorized  an  Increase 
in  capital  stork  In  $1,000,000.  The  present 
laiiital  slock  is  $24l.(ioo. 

THE  WESTERN  ELECTRIC  COM- 
l'.\.\'Y  has  recently  added  a  large  wing  to 
its  factory  In  lOmeryville.  Cal..  in  order  to 
take  care  of  the  increasing  business  that 
has  been  built  U))  on  the  West  Coast.  This 
branch  will  be  devoted  almost  exclusively 
to  the  handling  of  automatic  telephones, 
sales  of  which  are  increasing  in  that  .sec- 
tion of  the   country. 

THE  ELECTRIC  STOR,\GE  B.\TTERY 
COMP.VNV.  Philadeli)hia.  announces  the 
appointment  of  George  I>.  Luther  as  solicit- 
ing agent  in  Seattle.  Wa.th..  with  oflices  at 
811  White  Huilding.  Mr.  Luther  joined 
the  sales  force  of  the  Boston  office  of  the 
company  In  1907.  and  In  1910  he  was  made 
soliciting  agent  in  Denver,  in  which  ca- 
pacity he  served  until  his  recent  appoint- 
ment. 

G.  V.  NIGHTl.XC.ALE,  formerly  Western 
sales  manager  for  the  Wilson-Maeulen  Com- 
pany, manufacturer.s  of  electric  pyrometers, 
and  F.  C.  Baker,  formerly  district  inanagcr 
of  the  same  company,  in  Chicago,  have 
fiirnied  a  partnership  under  the  name 
Nightingale  &  PaUer.  with  offices  at  Ifi.'! 
West  Washington  Street.  Chicago.  They 
will  represent  the  Wilson-Maeulen  Com- 
pany as  general  agents  in  all  territory  west 
and  southwest  of  Dliio  and  Michigan. 


THE  roXE  STOKER  SALES  COMPANY 
announe-es  the  appointment  of  Christian 
.Schillmger.  formerly  engineer  of  steam 
equipment  for  the  Delaware.  I^ackawanna 
&  Western  Railroad  Company,  as  sales  engi- 
neer,   effective    June    1. 

THE  APEX  ELECTRICAL  DISTRIBUT- 
l.\Tj  COMP.\.NY.  Cleveland.  f>hlo.  has  estab- 
lished u  new  orlli-e  In  the  Candler  Annex 
Building.  Atlanta.  Oa.,  In  charge  of  F.  W. 
Price.  Southern  district  manager.  The 
company  handles  the  Apex  electric  suction 
cleaners. 

THE  HIGHLAND  MANUFACTURING 
COMPA.N'^'.  Mlincie.  Ind..  manufacturer  of 
I  leetrlc  and  gas  fixtures  and  electric  novel- 
ties, will  rebuild  its  idant.  which  was  de- 
stroyed by  fire  on  June  29.  The  loss  Is 
estimated  at  about  $200,000.  Thomas  L. 
Ryan  la  president  and  manager. 

THE  VESTA  STORAGE  BATTERY 
COMPANY.  1696  Broadway.  New  York 
I'ity.  manufacturer  of  storage  batteries, 
has  leased  two  buildings  at  47-49  West 
Sixty-third  Street  for  its  y>ropo8ed  new- 
works. 

THE  WADDELL  ELECTRIC  COM- 
PANY. Atlanta,  tia..  state  distributer  of 
farm-lighting  plants  manufactured  by  the 
Western  Electric  ('om|)any.  held  a  conven- 
lion  on  May  17  and  18.  at  the  Piedmont 
Hotel,  which  was  attended  by  Its  entire 
sales  organization,  comprising  about  forty 
men. 

L.  G.  WHITE  has  severed  his  connection 
as  manager  and  buyer  of  the  electrical 
department  of  <3.  Sommers  &  Company.  St. 
Paul.  Minn.,  to  accept  a  position  with  the 
Modern  Laundry  Machine  Company, 
Kansas  City,    Mo. 

J.  H.  WILLIAMS  &  COMPA.NY.  Brook- 
lyn. N.  Y..  announce  th.it  the  drop-forge 
business  and  plants  of  the  Whitman  & 
Harnes  Comi)any  at  Chicago.  111.,  and  St. 
Catharines.  Ont.irio.  Can.,  have  been  com- 
bined Vilth  and  are  operated  by  that  com- 
pany. The  organization  incluiles  the  in- 
dividuals heretofore  Identified  with  both 
concerns. 

THE  GENERAL  ELECTRIC  COMPANY. 
Schenectady,  N.  V..  has  purchased  a  site 
(api)roximately  4oo  ft.  square)  at  Hum- 
phries Street  and  Glenn  Aveniu>,  .\tlanta. 
Ga.,  i>n  which  it  proposes  to  erei-t  ;i  store- 
house. 

THE  WAGNER  ELECTRIC  MANU- 
FACTURING COMPANY,  St.  Louis,  an- 
nounces the  opening  of  a  sales  olllce  and 
service  station  at  No.  2007  Soutlt  Ervay 
Street.  Dallas,  Tex.,  in  charge  of  Charles 
O.   Rauschkolb,  branch  manager. 


Supply  Jobbers'  Notes 


THE  WESTERN  ELECTRIC  COM- 
r.\NV.  195  Broadway.  New  York  City, 
held  its  annual  sales  conferences  of  the 
Atlant.'X  (Ga. )  district  on  Tybee  Island  on 
June  29.  .'\n  .allenilance  of  between  75  and 
100  employees  is  reported,  including  sales- 
men from  the  Atlanta  territory,  factory 
representatives  and  representatives  from 
the   home   office. 

THE  COMMERCIAL  ELECTRICAL 
SUPPLY  COMPANY.  Broadway  and 
Spruce  Street.  St.  Lnuis.  Mo.,  has  recently 
opened  a  specialty  department  and  has  em- 
ployed several  additional  salesmen. 
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Foreign  Trade  Notes 


THE  ETERNAL  BATTERY  COMPANY 
OF  CANADA.  LTD.,  recently  organized  to 
take  over  the  property  and  business  of  trie 
Eternal  Battery  Company.  Winnipeg.  Mani- 
toba. Can..  lias  acquired  a  site  of  about  two 
acres  at  tlie  corner  of  Main  Street  and 
Toronto  Avenue  Kildonan.  on  wliicli  it  pro- 
poses to  erect  a  plant.  Charles  W.  Jenner 
is  president. 

W.  R.  HAMILTON  is  manager  and  engi- 
neer of  the  Dominion  Messenger  Signal 
Company.  Ltd..  302  St.  James  Street.  Mont- 
real. Quebec.  Can.,  which  recently  ab- 
sorbed the  Dominion  Gresham  Guaranty  & 
Casualty  Company's  electrical  department. 

THE  "U'ESTIXGHOUSE  ELECTRIC  IN- 
TERNATIONAL COMPANY  has  made  the 
following  appointments;  At  East  Pittsburgh 
H  F  Griffith  is  assistant  to  general  man- 
ager. R.  \V.  Kverson  is  manager  of  mer- 
chandising department,  and  H.  C.  Soule 
is  manager  of  apparatus  department.  In 
New  York  G.  H,  Bucher  is  assistant  tn  gen- 
eral manager,  J.  H.  Payne  is  supervisor  of 
agencies,  and  F.  M.  Sammis  is  manager  of 
incandescent-lamp  department. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num- 
bered further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce.  Washington,  by  mentioning  the 
number. 

Tenders  will  be  received  at  the  office  of 
the  power  commissioner  of  a  city  in  Can- 
ada (No.  33,244)  for  fuel-oil  engines  and 
generators  with  switching  equipment  for 
an  electric  plant. 

A  merchant  in  France  (No.  33,216)  de- 
sires to  purchase  electrical  goods  and  elec- 
trical specialties  of  all  kinds. 


.\  manufacturer's  agent  in  Australia 
(No.  33,198)  desires  to  secure  an  agency 
for  tJ'.e  sale  of  all  kinds  of  supplies  and 
wire  for  electric  household  and  office  ap- 
pliances, also  mica  and  general  electrical 
supply   lines. 

An  agency  is  desired  by  a  merchant  in 
Switzerland  (No.  33.203)  for  the  sale  of 
telephone  equipment,  electrical  specialties, 
etc. 

A  commercial  agent  in  Switzerland  (No. 
33.206)  desires  to  secure  the  reijresentation 
of  firms  for  the  sale  of  electrical  supplies, 
etc. 

Consulting  engineers  in  Java  (No.  33,- 
22r>)  desire  to  purchase  water-power  in- 
stallations and  machinery  ;  one  installation 
of  100,000  hp.  and  several  others  of  2,000 
hp..  cableways.   etc. 

A  company  in  Venezuela  (No.  33,231)  de- 
sires to  i>urchase  machinery  and  etjuipment. 
excepting  poles,  for  the  installation  of  an 
electric  light  plant  to  maintain  from  800 
to  900  incandescent  lamps  of  25  cp.  each, 
to  be  installed  in  two  towns  in  that  coun- 
try. 


Trade  Publications 


INTER-PLANT  TRANSPORT.4TION.  — 
The  .Automatic  Transportation  Company, 
Buffalo,  N.  Y..  has  issued  a  fifty-four-page 
illustrated  booklet  covering  its  automatic 
electric  industrial  trucks,  tractors  and  en- 
gines for  inter-plant  transportation. 

HIGH-TENSION  MAGNETO  SYSTEMS. 
— The  Simms  Magneto  Company,  East 
Orange,  N.  J.,  is  circulating  catalogs  Nos. 
15  and  22,  describing  its  high-tension  mag. 
neto  systems,  and  catalog  No.  24,  covering 
Simms-Huff  starting  and   lighting  systems. 


IGNITION. — The  Remy  Electric  Com- 
pany, Chicago,  has  issued  four  booklets  cov- 
ering its  ignition  systems  for  motor  cars, 
tractors,    etc. 

GRINDERS.— Charles  H.  Besly  &  Com- 
pany, 118-124  North  Clinton  Street,  Chicago, 
is  circulating  a  large  catalog  covering  the 
"Besley"  grinders  and  accessories. 

ELECTRIC  HAMMERS. — Bulletin  No.  4 
issued  by  the  American  Electric  Tool  Com- 
pany. Petersburg,  Va.,  describes  and  illus- 
trates the  Paulero  electric  hammer,  tyi)e  A. 
form  1,  and  generating  outfits  for  use  in 
monument    and    stone-cutting    industries. 

ELECTRIC  HOISTS. — The  Northern  En- 
gineering Works,  Detroit,  Mich.,  have  is- 
sued catalog  No.  43,  covering  their  type 
T>  electric   hoists. 


New  Incorporations 


HILDRETH,  CASEY  &  COMPANY,  New 
Y'ork  City,  has  been  incorporated  by  J.  C. 
Hildreth,  H.  H.  Casev  and  W  Steinauer, 
573  East  136th  Street,  New  York,  to  manu- 
facture machinery,  electrical  equipment,  etc. 

THE  PROTECTO  B.^TTERY  FILLER 
COMPANY',  3  South  Walnut  Street,  East 
Orange,  N.  J.,  has  been  incorporated  by 
Louis  M.  Sanders  and  I^ouis  M.  Sanders,  Jr. 
The  company  is  capitalized  at  $600,000  and 
proposes  to  manufacture  battery  equipment, 
automobile  parts,   etc. 

THE  AMSTERDAM  LIGHTING  FIX- 
TURE &  NOVELTY  COMPANY,  New  York 
City,  has  been  incorporated  by  S.  L.  Klein 
and  H.  Litwin,  2346  Eighty-fifth  Street, 
Brooklyn.  N.  Y.  The  company  is  capital- 
ized at  $5<:i,000  and  and  proposes  to  manu- 
facture metallic  lighting  fixtures  and  kin- 
dred products. 

THE  BRILLIANT  CHANDELIER 
M.A.NUPACTURING  COMPANY.  New  York 
Citv,  has  been  incorporated  with  a  capital 
stock  of  $50,000  to  manufacture  gas  and 
electric  fixtures.  The  incori^orators  are  M. 
Brilliant.  A.  Drutman  and  M.  Propp,  122 
West    114th    Street,    New    York    City. 

THE  OLNEYVILLE  WELDING  COM- 
PANY, Webster  Avenue  and  Plainfield 
Street,  Providence,  R.  1  .  has  been  organ- 
ized bv  Rudolph  Csizmesia.  82  Dorchester 
Avenue,  Providence,  and  others,  to  manu- 
facture welding  equipment. 


New  England  States 

CLINTON,  MASS. — Authority  has  been 
granted  to  the  New  England  Power  Com- 
pany to  erect  wire  on  Lawrence  Street  tor 
the  transmission  of  electricity. 

D.\NVERS.  MASS. — The  erection  of  a 
new  power  plant  at  the  State  Hospital  to 
cost  about  $250,000  is  contemplated.  Thf 
R.  G.  Kimball  Company.  6  Beacon  Street, 
Boston,   are  engineers. 

F.M.L  RIVER.  M.\SS. — The  committee 
on  street  lights  has  approved  an  order  for 
improvements  and  extensions  to  the  street - 
lighting  system. 

QriXCT.  MASS. — The  Bethlehem  Ship- 
building Corporation  will  require  consider- 
able electrical  equipment  to  be  used  in  a 
combination  shop  to  be  constructed  at  its 
Fore  River  yard  at  a  cost  of  about  $150,0(10. 

HARTFORD,  CONN. — The  installation  of 
a  CSanu-well  fire  alarm  system  is  planned 
for  the  new  plant  of  the  Hartford  Rublier 
Company  now  under  construction. 

HARTFORD.  CONN —  The  Hartford  Fire 
Insurance  Company  has  had  plans  prepared 
for  the  construction  of  a  T"'w«r  plant  on 
Asylum  Avenue,  to  cost  about   $150,000, 


Middle  Atlantic  States 

BUFFALO,  N.  Y. — Contract  h.TS  been 
awarded  to  .1.  W.  Cowper  Company,  l-'idelity 
Building,  by  the  Standard  Oil  Ciimi)any  for 
the  erection  of  a  new  power  plant  at  its 
Atlas  works  on  Elk  Street,  to  cost  about 
1250.000. 

C,\RMEI/.  N.  Y. — A  franchise  has  heen 
granted  by  the  borough  oMlclals  of  Carmel 
and  Kent.  Putnam  County,  to  lOllsworth 
Fowler,  who  will  head  a  new  company  to 
be  organized  for  thi>  purpose  of  erecting  an 
electric  iiower  )ilant. 

ENDICOTT.  N.  Y. — Work  l.q  under  way 
on  the  construction  of  three  additional  fac- 
tory buildings,  Nos.  17,  18,  and  19,  for  the 
International  Time  Recording  (^omiiany. 
An  extension  to  the  power  plant  will  he 
erected.  The  cost  is  estimated  at  about 
$4.';o,ooo, 

FRRRPORT,  N,  Y. — At  a  special  elec- 
tion   It  was  voted   to  raise   $63,000   for   Im- 
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News 


Projects,  Plans.  Bids  and  Contracts 
Contemplated  or  Under  Way 


ivrovements  to  the  village  lighting  system, 
including  the  purchase  and  installation  of 
engine  and  generator  equipment,  increasing 
the  caiiacity  of  the  electric  light  plant  by 
250  kw. 

LONG  ISLAND  CITY,  N.  Y. — Electrical 
equiimiint,  including  telephone  system,  elec- 
tric time  clock  service,  motors,  electrical 
controlling  devices,  etc..  will  be  installi'il  in 
the  new  printing  plant  to  be  constructed  for 
the  Metropolitan  Insurance  Company,  New 
York  City. 

GLEAN,  N.  Y. — The  construction  of  a 
new  power  and  boiler  plant  at  the  local 
high  school  to  cost  about  $50,000  has  been 
planned  fur  by  the   Board   of  Education. 

SARANAC  LAKE,  N.  Y. — Petition  has 
been  made  li)  the  Public  Service  Conmiission 
by  the  Paul  Smith's  Electric  Light,  Power 
(i  Uaili-oad  Company  for  permission  to  issue 
$100,000  to  provide  lart  payment  for  pro- 
posed   construction    to    cost    about    $200,000. 

SYRACI^SE,  N.  Y. — The  pro|)osed  $20,- 
000,(1110  merger  of  electric  power  companies 
Includes  the  A^llr(^n(lack  Power  Company, 
Mohawk  Electric  Company.  Utica  Gas  *.- 
Electric  Company.  Schenectady  Power  Com- 
pany and  the  East  Creek  Light  &  Power 
Comiiany.  Plans.  It  is  understood,  will  in- 
clude the  erection  of  a  large  modern  sti'am 
generating  electric  power  plant,  nluiilding 
the  East  Creek  plant  and  the  erection  of  a 
l.ower  line  from  Spiers  Palls. 

TTNION.  N.  Y. — The  village  olllclals  con- 
template the  erection  of  a  new  electric  dls- 
trll>utlon  station  on  a  ri'ceiilly  aei|iiirrd  sili'. 
The  old  plant  will  be  dismantled  and  the 
building  and   machinery   will  be  sold. 


WALLKILL,  N.  Y. — The  Public  Service 
Commission  has  granted  permission  to  the 
Wallkill  Valley  Electric  Company  for  the 
construction  of  additions  to  its  power  plants 
at  Wallkill  and  Montgomery. 

ESSEX  FELLS,  N.  J. — Ordinances  have 
been  adopted  by  the  Borough  Council  pro- 
viding for  the  purchase  of  the  local  water- 
works system,  including  electrically  oiJer- 
ated  pumping  plants,  etc.,  for  $175,000.  It 
is  understood  that  improvements  and  ex- 
tensions will  be  made. 

MAYS  LANDING.  N.  J. — Notice  of  in- 
crease in  its  capital  stock  from  $250,000 
to  $750,000  has  been  filed  by  the  Mays 
Landing  Water  Power  Company  for  pro- 
posed extensions. 

NEW.^RK.  N.  J. — Bids  will  he  received 
at  the  office  of  William  J.  Brennan,  director 
of  Public  Safety.  City  ITall.  until  July  22, 
for  furnishing  the  Police  Division  of  the 
Department  of  Public  Safety  with  the  fol- 
lowing cable  for  the  police  signal  sj'stem : 
2.000  ft.,  more  or  less.  No.  18  gage  ten- 
pair  twisted-copper  rubber-Insulated  lead- 
sheath  underground  cable  and  1.000  ft, 
more  or  less.  No.  18  gage  five-pair  twisted- 
copt»er  rubber-insulated  le.ad-sheath  under- 
ground   cable. 

NEWARK,  N.  J. — Contract  has  been 
awarded  tn  the  TTnited  FIreiiroofing  Com- 
iianv.  8  West  Fortieth  Street,  New  York. 
N.  Y.,  for  the  erection  of  a  factory  and 
power  house  for  the  Peerless  Raking  Com- 
iiany. 713  South  Fourteenth  Street.  Newark. 
Power  house  equipment  will  be  required. 

NEW.\RK.  N.  J. — Bids  will  soon  lie  re- 
ceived by  the  O.shorne  Company,  759  Sum- 
mer Avenue,  for  the  erection  of  a  rower 
house  to  cost  about  $50,000.  Equipment 
includes  two  150-hp.  boilers,  engine  and 
generator. 

POMPTOX  T.AKKR,  N.  J. — The  installa- 
tion of  an  electrically  operated  fire  alarm 
system  has  been  aiiprnved  by  the  Borough 
Council. 

ST^MMIT,  N,  J. — Bids  will  be  received  by 
Frederick  c.  Kentz,  city  clerk,  until  July  20 
for  furnishing  two  2.(Hiii.ooil-gal  centrifugal 
sewage  inimps  with  motors  and  one  1,000,- 
000-gal.  centrifugal  sewage  pump  With 
motor.  SriiM'Ifieations  and  blank  proposals 
may  be  obtained  mi  application  to  the  city 
engineer. 
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ALTOONA,  PA.  —  Enlarprement  of  its 
plant  tu  coat  about  $  1,0(10. OOU  Is  being 
IJlannid    by    the   Stanaard    Power   Company. 

DONORA,  PA.  —  The  American  Steel  & 
Wire  Company  contemijlates  the  erection  of 
an  ore  dock  and  an  iinkiadint;  dock  for 
coal.  Electrically  operated  hoisting,  con- 
veying and  material-handling  machinery 
will   be  installed. 

EASTON.  PA. — Plans  are  under  way  for 
the  construction  of  an  addition,  30  ft.  x  85 
ft.,  to  the  power  iilant  of  the  Pennsylvania 
Utilities  Company  at  Second  and  Ferry 
Streets.  The  Public  Service  Commission 
has  granted  the  company  permission  to  is- 
sue J4y,joo  in  bonds. 

PHILADELPHI.Ji,  PA.  —  Application  has 
been  made  to  the  State  Public  Service  Com- 
mission by  the  Philadelphia  Suburban  Gas 
&  Electric  Company  to  Issue  $827,000  in 
stocks  and  bonds  for  proposed  extensions 
and  betterments. 

PHILADELPHIA,  P.\. — Plans  have  been 
filed  for  extensions  and  improvements  to 
the  power  house  at  the  dye  works  of  D.  F, 
Waters,  53  Wister  Street,  to  cost  about 
$25,000. 

PHIL.^DELPHIA,  PA.  —  Extensions  and 
Improvements  to  its  power  plant  is  contem- 
l)lated  by  Foss-Hughes  Ccmi|)any,  Twenty- 
first   and  Market   Streets. 

PITTSBI^RGH.  PA. — Arrangements  have 
been  made  by  the  Penn  Public  Service  Com- 
pany, operating  in  Johnstown.  Somerset, 
Phllllpsljurg  and  vicinity,  for  a  bond  issue 
of  $850,000  fur  proposed  extensions  and  Im- 
provements. 

BALTIMORE.  MD.— The  Steinmetz  Elec- 
tric Motor  Car  Company.  Inc..  has  acquired 
the  newly  erected  plant  of  the  Reus  Broth- 
ers Company,  Western  Maryland  Railroad 
and  Kate  Avenue.  The  i)resent  building, 
100  ft.  X  240  ft.  will  be  enlarged  and  other 
buildings  of  similar  construction  will  be 
added. 

FREDERICK.  MD.— The  Board  of  Alder- 
men is  iiianning  for  the  establishment  of  a 
municipal  electric  power  plant  with  im- 
I  roved  distribution  ser\'ice.  C.  L.  Reeder. 
200  West  Saratoga  Street.  Raltimore,  Is 
electrical  engineer. 

FREDERICK,  MD. — The  installation  of  a 
power  and  heating  plant  to  cost  about  $25,- 
000  at  the  Maryland  School  for  the  Deaf 
is  contemplated. 

MT.  .\IRY.  MD. — The  Hagerstown  & 
Frederick  Railway  contemplates  the  erection 
of  a  local  substation  and  a  16-mile,  33,000- 
volt  electric  transmission  line. 

UPPER  MARLBORO.  MD.— The  installa- 
tion of  a  local  electric  system  for  street 
lighting  and  commercial  .service  is  under 
consideration  by  the  borough  officials. 

WASHIN'CTON.  D.  C. — Bids  will  soon  be 
receiveii  by  tlie  District  Commissioners  for 
the  construction  of  the  psychoiiathic  ward 
of  the  proposed  new  Oallim^er  Hospital  to 
cost  about  $1,500,000,  including  a  central 
power  plant  to  be  installed  later. 


the  Installation  of  a  modem  l)oulevard  light- 
ing system. 

CENTR.VLIA,  ILL. — Contract  has  been 
awarded  to  Joseiih  K.  Nelson  &  Sons,  3240 
South  Michigan  Boulevard.  Chicago,  by  tlie 
Illinois  Central  Italiioad  Company  for  the 
construction  of  a  |>assenger  station,  freight 
house,  power  lioune,  etc.,  at  Centralia,  to 
cost  about   $400,000. 

MADISON.  WIS. — The  construction  of  a 
hydro-electric  plant,  46  ft,  x  50  ft..  Is  contem- 
plated  by   the    I'enlnsular   Power   Comiiany, 

OCONTO,  ^\^S. — The  Holt  Lumber  Com- 
pany is  planning  for  the  construction  of  a 
power  plant  to  cost  about  $".'), ooO. 

NORCROSS.  MINN.  —  Bonds  to  the 
amount  of  $6,000  have  been  voted  for  fur- 
nishing better  electric  light  facilities. 

KANS.VS  CITT,  MO. — The  Kansas  City 
Light  &  Power  Comi.any  will  spend  ap- 
proximately $500,000  during  the  next  two 
years  on  the  installation  of  live  new  sub- 
stations in  the  ilown-town  district  between 
Oak  and  Wyandotte  Streets  and  Seventh 
and  I'ifteenth  Streets.  The  big  substation 
at  Fifteenth  ami  Walnut  Streets  is  to  be 
abanilone.l  as  facililiis  under  the  new  sub- 
station .scheme  devehip.  The  stations  will 
be  equipped  with  automatic  gen.rator  sets 
for  converting  alternating  curr<nt  to  direct 
current.  The  first  substation  will  be  located 
in  the  R.  A.  Long  liuililing  on  Tentli  and 
Grand  Avenues,  ami  eiiui|iment  will  include 
one  standard  l..''iOo-kw.  rotary.  The  com- 
iiany has  purchased  a   2,500-kw.  rotary. 

ROLETTE,  N.  D. — The  Rolette  Mill  & 
i^ight  Company  plans  the  erection  of  a  flour 
mill  and  lighting  plant  to  cost  about  $15,O0o. 

DI'PREE,  S.  D. — The  Installation  of  elec- 
tric lights  ihroughout  the  city  is  contem- 
plated bv  the  Dupre,-  Light  &  Power  Com- 
pany.     Hugh   Walkup   is  secretary. 

TYNDALL,  S.  D. — A  proposition  to  issue 
$50,000  in  bonds  will  be  submitted  to  thi> 
voters  for  the  rurpose  of  repairing  the  local 
electric  light  plant. 

DE  WITT.  NEP.. — John  Zwonechek  and 
Joseph  .\k.samit  have  purchaseil  the  prop- 
erty of  the  Pe  Witt  Milling  Company  on  the 
Bliie  River  ami  plan  to  erect  a  hydro- 
electric plant  at  a  cost  of  about  $100,000. 
It  is  understood  that  the  owners  will  fur- 
nish energy  for  the  milling  company  and 
may  also  extend  a  line  from  De  Witt  to 
Western.  Catonia  and  other  points. 

LAVSTIEXCE,  KAN  —  Improvements  to 
the  power  and  heating  plant  at  the  Indian 
School,  Haskell  Institute,  to  cost  about  $20,- 
000,  are  contemplated. 


North  Central  States 

HAMTRAMCK  MICH. — The  construction 
of  a  power  house!  80  ft.  x  83  ft.,  is  contem- 
plated by  the  Briggs  Manufacturing  Com- 
pany. 

LANSING.  JIICH— On  July  23  a  special 
election  will  be  lield  for  the  purpose  of  sub- 
mitting to  the  voters  a  proposition  to  is.sue 
$145,000  in  bonds  for  improvements  to  the 
electric  light  and  jiower  plant. 

MOTTNT  PLEASANT.  MICH.— .\  sum  of 
$30,000  has  been  appropriated  for  the  in- 
stallation of  a  new  power  and  heating  plant 
in  the  Indian  School  at   Mount  Pleasant. 

ST.  CIj.MR,  MICH. — Plans  are  under  way 
for  Improvements  to  the  waterworks  system, 
to  Include  furnishing  and  installing  one 
300-hp.  engine,  one  200-kva.  direct-con- 
nected generator,  etc. 

CANTON.  OHIO. — Plans  are  under  way 
for  the  construction  of  a  power  plant  for 
the  Hoover  Suction  Sweer.«r  Company  of 
North  Canton. 

CLEVELAND,  OHIO. — Plans  are  under 
way  by  Walker  &  Weeks,  architects,  1900 
Euclid  .\venue.  for  the  construction  of  a 
bank  and  office  building  to  cost  about  $500,- 
000  for  the  Citizens'  Savings  &  Trust  Com- 
pany, Alvord  Smith  vice-president.  East 
Ninth  Street  and  Euclid  Avenue.  Electric 
light  equipment  and  electric  elevators  will 
be  installed. 

INDIANAPOLIS.  IND.  —  Authority  has 
been  granted  to  the  Linn  Grove  Light  & 
Power  Company  to  sell  $25,000  in  bonds 
for  improvements. 

BLUE  ISLAND,  ILL— Plans  have  been 
outlined   by  the  Chamber  of  Commerce  for 


Southern  States 

LAKE  WORTH,  FLA— The  city  ofllcials 
plan  extensions  and  improvements  to  the 
light  and  water  i  lants  at  a  cost  of  about 
$15,000. 

SMITIIVILLE.  TEXN.  —  Bonds  to  the 
amount  of  $30,000  have  lieen  voted  for  the 
erection  of  an  electric  transmission  line 
from  the  Great  Falls  Power  Company's 
plant  at  Rock  Island  to  Smlthville. 

FLORENCE,  ,\L.\. — The  Burcham  Valley 
Telephone  Company,  recently  organized, 
contemplates  installing  a  system  in  various 
Iiarts  of  Lauderdale  County. 

MOXROEVTLLE,  ALA. — A  movement  to 
establish  a  municipal  electric  light  and 
power  plant  is  lieing  promoted  liy  the  Cham- 
ber of  Commerce. 

PRATTVTLLE.  ALA.  —  The  installation 
of  electrical  eciuipment  is  contemplated  liy 
the  Autauga  Cotton   Mills. 

JONESVILLE.  LA. — The  construction  of 
an  electric  light  and  water  plant  Is  contem- 
plated. Xavier  A.  Kramer,  Magnolia,  Miss . 
is  consulting  engineer, 

CLAREMORE.  OKLA  — An  issue  of  $75.- 
000  in  bonds  was  api  roved  for  extension  to 
the  electric  light  system  in   Claremore. 

DALLAS.  TEX.  —  The  Dallas  Light  & 
Power  Cotnpany  has  been  requested  to  place 
its  wire  under  ground. 

KOUXTZE.  TEX.  —  J.  R.  Bevil  and 
others  plan  to  construct  an  electric  light 
plant,  waterworks  and  ice  factory. 

WACO.  TEX. — The  Central  Texas  Elec- 
tric Railway  Company  has  made  prelimi- 
nary investigation  of  the  proposition  to 
erect  a  line  from  Waco  via  Mexia  to  Pales- 
tine, a  distance  of  about  105  miles. 


KLAMATH  FALLS.  ORE. — The  Oregon- 
California  Power  Company  contemplates 
immediately  disposal  of  $1.842,ooo  for  im- 
provements. 

BRAWLEY,  CAL.  —  Earl  S.  Casey  at 
Hrawiey  Is  negotiating  with  the  City  Coun- 
cil for  tlie  construction  of  a  hydro-electric 
I  ower  plant  on  the  Alamo  River,  to  cost 
about  $200,000.  Three  turbine  and  generat- 
ing units,  with  auxiliary  operating  ma- 
chinery, will  be  installed. 

SAX  FRAXCTSCO,  CAL.  —  An  expendi- 
ture of  about  $22,500,000  will  be  made  by 
the  Southern  Pacific  Railway  for  equipping 
steam  and  electric  railroads. 

SIERRA  CITY.  C.\L.— Surveys  are  being 
Mia<le  for  a  yeries  of  large  storage  dams  In 
the  North  Yuba  River  between  Sierra  City 
and  Inilian  Yalley,  to  be  used  tor  power 
purposiM  by  the  Yuba  Development  Com- 
pany. 

WTDSTOE.     UTAH. — Reconstruction     of 

the  Hatchtown  Dam  to  Impound  6,000  acre- 
fl.  of  water  and  the  construction  of  canals 
to  bring  the  water  to  the  present  holdings 
of  the  Johns  Valley  Irrigation  Company  is 
contemplated,  at  a  cost  of  about  $120,000. 
KImer  Jorgensen  is  president. 

GLEXDALE,  ARIZ. — A.  A.  Carrick  and 
Frank  Mongham  have  Ijeen  authorizi-d  to 
erect  a  power  filant  and  i  iimps  for  Irriga- 
tion  purposes  in   Avondale-Huckeye  district. 

ROOSEVELT.  ARIZ.  —  According  to 
terms  of  contract  the  Gila  Cotton  Company 
will  furnish  the  Salt  River  Valley  Water 
I'sers'  .Vssociation  with  $500,000  for  the 
construction  anel  complete  equipment  of  a 
5,000-kw.  auxiliary  electric  generating  plant 
at  Roosevelt  Dam,  and  the  Water  Users' 
Association  will  furnish  power  at  a  stipu- 
lated price  for  the  operation  of  pum|>lng 
l.l.ants  to  be  erected  by  the  Cotton  Company 
on  the  Gila  Indian  Reservation  for  irriga- 
tion I'.urposes.  Also  the  Auxiliary  Eastern 
Canal  Land  Owners'  Association  has  been 
authorized  to  divert  waste  water  of  the 
Salt  River  Valley  project  to  be  pumped  into 
tile  Eastern  Canal  from  Granite  Reef  and 
then  Into  the  canals  of  the  Auxiliary  Asso- 
ciation. 

POLSOX,  MOXT.  —  Application  for  pre- 
liminary power  permit  has  been  filed  bv  the 
Rocky  Moimtain  Power  Company  of  Butte, 
in  the  office  of  the  feder.il  register  of  lands. 
Plans  include  the  construction  of  five  dams 
in  Flathead  River  between  the  northeast 
corner  of  Bison  Range  and  the  iioint  where 
the  river  leaves  the   lake  near  Poison. 

ROM.\X.  MOXT.  —  Permission  has  been 
granted  by  the  town  officials  for  the  de- 
velopment of  electricity  for  light,  heat  and 
power  purposes  in  Crow  Creek  Canyon. 

OSAGE,  ■«'YO.— The  Osage  Light  Com- 
pany has  been  recently  inccirporated  for  the 
purpose  of  erecting  an  electric  light  |>lant 
In  Osage  to  cost  about  ?12.5'm). 


Pacific  and  Mountain  States 

SE.\TTLE,  W.\SH.  —  Contract  has  been 
awarded  to  the  Hurley-Mason  Company  for 
the  completion  of  the  third  unit  to  the 
Lake  Union  steam  plant,  to  cost  about 
$200,000. 


Canada 

ALICE  ARM,  B.  C— W.  V.  Hunt,  1652 
Eighth  Avenue  West,  has  been  awarded 
general  contract  by  the  Dolly  Varden  Min- 
ing Company  for  the  erection  of  a  hydro- 
electric plant   to  cost  about  $65,000. 

CHATHAM.  OXT  -Plans  are  under  way 
for  alterations  to  pumohouse  including  the 
installation  of  merhanic.il  filters  and  elec- 
trlcallv  driven  centrifugal  pumps,  to  cost 
about  $50,000.  E.  A.  James  Company,  36 
Toronto  Street,  Toronto,  are  engineers. 

TI.\MILTOX.  ONT. — Bonds  to  the  amount 
of  $15,000  have  been  voted  for  the  con- 
struction of  an  electric  light  plant  in  Hamil- 
ton. 

OTTAWA,  ONT. — Bids  will  soon  be 
received  by  Stevens  &  Lee.  archictects.  62 
Charles  Street.  East  Toronto,  for  the  con- 
struction of  a  hospital  to  cost  aliout  $1,500.- 
000.  Electric  elevators  and  electrical  equip- 
ment will  be  installed. 

SPRING  B.-\NK.  ONT. — Rids  will  soon 
lie  received  by  the  Utilities  Commissioners 
of  London  for  the  construction  of  a  dam 
at  Spring  Bank  for  power  luirposes.  The 
cost  of  the  project  is  estimated  at  about 
$300,000.  including  $100,000  for  equipment. 
E.  V.  Buchanan  is  general  manager. 

MONTREAI,.  QI^E. — General  contract 
has  been  awarded  to  John  McGregor.  511 
St  Catherine  Street,  bv  the  Canadian  Steel 
Foundries.  120  St.  James  Street,  for  the 
erection  of  a   rower  house. 

MOOSE  JAW.  SASK. — T.  W.  Graham  has 
been  awarded  general  contract  by  the  Ca- 
nadian Pacific  Railway  Company  for  the 
erection  of  a  power  house  to  cost  about 
$35,000. 
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14,888  (reissue).  Insulator;  Walter  T. 
Goddard.  Hamilton.  Ont..  Can.  App.  filed 
Julv  22.  1919.  Exterior  meeting  faces 
of  "sections  form  unobstructed  surface 
without  acute  change   in  direction. 

14.891  (reissue).  High-Voltage  Trans- 
former ;  Svend  E.  Johannesen.  Pittsfield. 
JIass.  App.  filed  April  20,  1920.  Effi- 
cacious manner  of  constructing,  mount- 
ing and  ventilating. 

14.896  (reissue).  High  -  Tension  Dis- 
charge Apparatus  :  George  D.  Rogers. 
Cleveland,  Ohio.  App.  filed  April  7.  1914. 
For   therapeutic    use   on    lamp   socket. 

1.344,042.  SPARK-G.4P  Indicator:  Tomlin- 
son  F.  Johnson.  Jr.,  Atlanta.  Ga.  App. 
filed  Aug.  16.  1919.  Detects  incipient 
defect  of  insulator  in  service. 

1,344,210.  Automatic  Telephone  Repeater  : 
Rodnev  G.  Richardson,  Chicago.  III.  .\pp. 
filed  .\ug.  23,  1916.  For  multi-offlce 
automatio  system. 

1.344.220.  Electrolytic  Apparatus;  Ed- 
ward O.  Benjamin.  Newaric,  N.  J.  App. 
filed  .\ug.  1.  1917.  For  producing  pure 
oxygen  gas  and  h>'drogen. 


14,888    (Reissue).     Insulator 


1344  222.  Electric  Regulator;  John  L. 
Creveling.  White  Plains,  N.  Y.  App.  filed 
Nov.  1,  1916.     For  battery  charging. 

1.344,260.  Method  and  Means  for  Con- 
trolling Electric  Circuits  ;  Harry  R. 
Canfield.  Cleveland,  Ohio.  App.  filed  Sept. 
21,    1910.      For   starting   motors. 

1,344,275.  Method  of  and  .\pparatus  for 
Electrical  Communication  ;  David  G. 
McCaa.  Elizabeth.  N.  J.  App.  filed  Dec. 
19,  1918.  Eliminates  interference  on 
high-frequency  system. 

1.344,282.  Electric  Heating  Element; 
Clifford  R.  Wassell,  Chicago,  111.  App. 
filed  May  5.  1916.  Carrying  member  of 
refractory    insulating    material. 

1,344.303.  Electric  Vapor  Heater  for 
I.vternal-Combustion  Engi-nes  ;  William 
F.  Ivittle,  St.  Louis,  Mo.  App.  filed  Jan. 
23.  1919.  Located  between  manifold  and 
carburetor. 

1,34  4,387.  Intern  al-Combustion-Engine- 
Testinq  Device;  Roy  O.  Edgerton,  Suf- 
folk, Va.  App.  filed  May  26,  1916.  Tests 
spark  of  cylinder. 

1,344.388.       Combinatio.m      Magnetic     and 

Electric    Polarity    Indicator;    Carl    W. 

Elsenmann,    Nebraska    City,    Neb.      App. 

fili-(l    Aug.    16.    1919.      Auxiliary    compass 

pointer  shows   current  direction. 
1,344,406.      Electrical    Resista.nce    Wire; 

.\Ibert    H.    Johnson,    Washington,     D.    C. 

.\pp.   filed    Dec.    19.   1919.      Wire  flattened 

to  i>revent  misalignment. 
1.34  1.115.      Elbcthic   Welding   Apparatus; 

Frederick  V.  D.  Longacre,  Yonkers,  N.  Y. 

App.  filed  July  25,  1918.     For  lap-welding 

plates. 
1,311,429.        Electric     Lamp:      George     E. 

Iticker.    Fitzgeralil.    Ga,      .\pp.    filed    Jan. 

14,  1918.      Reflector   within   bulb. 
i;34 1.452.      Electrolier;    Louis   Roth,   New 

Vork,    N.    Y.      App.    flled    June    27,    1919. 

Globe   (rasily   detached. 
1.344.163.       Electrical    .System;     Richard 

Varley,     Englewood.     N.     J.       .\pp.     filed 

.\pril    26,   1919.      For   internal-combustion 

engine. 
1,314.528.      Inti.;nsifier  :    Harry    R.   Walker, 

Galatia,    111.      App.    (11. -d    .\ug.    23,    1919. 

For   Increasing   slr-engtii    of  spark. 
1,344,581.  Tiiermo-Electric  .\rch  Suitort  ; 

.Mbert    H.    Cooper,    I'Mndlav.    Ohio.       .\pp. 

filed    Aug.    22,    1919.      Heated    aidi    .sup- 

jjorter. 

(Isaued  June   29,  1920) 
1.34  1.651.      Direction     Indicator    for    Ve- 

iiiiLKs;    William    V.    Kotermund,    Seattle. 

Wash.       App.    flled    Jan.     31,    191 S.       Ke- 

•  olulily    mounted    Indicating    hand. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patent-- 


■  1.345.004.      Electric    Broiler  ;    William    S. 

:  Hadaway.  Jr..  New  Rochelle.  N.  Y.     .\pp. 

:  flled  March  4,  1916.      For  bioiling  meats. 

:  1.3  15.007.     Wave  Changer   for   Radio   Sig- 

:  .naling  Apparatus  ;   Guv   Hill,   Washing- 

:  ton.   D.   C.      App,    flled  Oct.    7,   1918.      For 

:  both  transmitting  and  receiving. 

:  1.345,015.       Compression    Rheostat:     Otto 

•  A.   Knopp.   Oakland,   Cal.     App.   flled  Oct, 
;  16,    1916.      Submerged  in   oil. 

:  1.345,016,      Telephone    System;    Alben    E. 

:  Lundell,     New    York.    N.    Y.       App.    flled 

:  July   22.   1918.      For  automatic  and  semi- 

•  automatic    exchanges. 

I  1.345.049.      Telephonic   Apparatus:    Maxi- 

:  miUan  Weil.  New  York,  N.   Y.     App.  flled 

March  3U,  1916.  For  use  in  noisy  location. 


1.344.681.  Process  op  Extracting  JIetals  : 
Charles  J.  A.  Dalziel,  London,  England. 
App.  flled  Jan.  17.  1920.  .Metal  precipi- 
tated  from   ore   in   single   operation. 

1,344,699.  Relay;  Richard  C.  Leake,  Ro- 
chetter,  N.  Y.  App.  flled  April  25,  1918. 
Railway   signaUng. 

1,344.701.  Automatic  Fire  Alarm;  Wil- 
liam J.  Luse,  New  York,  N.  Y.  App. 
flled  Nov.  20,  1918.  By  disruption  of 
fusible  link. 

1,344,713.  Reactance  Coil;  John  F.  Pet- 
ers, Edgewood  Park,  Pa.     App.  flled  Dec. 

2,  1915.       Power-limiting    device. 
1,344,723.  JIagneto  ;  Wolfgang  E.  Schwarz- 

-lann,   Springfield,    Mass.      App.   flled  Oct. 
12,   1918.      Sleeve  type. 
1,344.730.       Relay;     Benjamin     H.     Smith. 
Turtle  Creek,  Pa.  App.  filed  Jan.  29,  1917. 
Reverse-phase    relay. 

1.344.741.  Electric  Sadiron;  Frank  Thorn- 
ton,  Jr.,    Pittsburgh,   Pa.      App.   flled   Oct. 

3.  1914.      Heat  insulating  heel. 

1.344.742.  Electrical  Compensator;  Allen 
A.  Tirrill  Pittsburgh,  Pa.  App,  flled  May 
Aug.    9,   1916.      Voltage   regulator. 

1.344.743.  Electrical  Compensator;  Allen 
.\,  Tiiril,  Pittsburgh.  Pa.  App.  filed  May 
28,  1919.     Voltage  regulator. 

1.344.752.  Electrolytic  Cell;  Lewis  W. 
Chubb.  Edgewood  Park,  Pa.  App.  flled 
Feb.    3,    1917.      Titanium  arrester. 

1.344.753.  Electrolytic  Cell;  Lewis  W. 
Chubb,  Pittsburgh,  I'a.  App.  flled  Feb.  3. 
1917.      Titanium    oxide    arrester. 

1,344,757.  Arc  Lamp;  William  A.  Darrah. 
Wilkinsburg,  Pa.  App.  flled  June  11. 
1915.      Incandescent   vapor  lamp. 

1,344,759.  Electrical  Protective  Device; 
Charles  Le  G.  Fortescue,  Pittsburgh,  Pa. 
App.  flled  April  4.  1918.  Dissipates  elec- 
tromagnetic energy  of  fleld-magnet  wind- 
ing, 

1,344,762.  System  of  Control;  Rudolf  K. 
Hellmund,  Swissvale.  Pa,  App.  flled 
Sept.   1(1,  1914.     Electric  railway, 

1,344.812.  Means  for  Charging  Storage 
Batteries  ;  Clarence  E.  (Jgden,  Cincin- 
nati, Ohio.  App.  flled  Nov.  14,  1918. 
Used  on  commercial  trucks,  locomotives, 
etc. 

1,344.814.  Power  Plant;  Raymond  H. 
Olley.  Syracuse,  N.  Y.  App.  flled  July  25, 
1917.  Wide  range  of  speed  without  gear 
shifting. 

1.344.822.  .Selective  ■'Switching  Mecha- 
nism :  Rodney  G.  Richardson,  Chicago. 
111.  App.  flled  May  10,  1916.  Automatic 
telephoni'. 

1,344,869.  Electrolyzing  Cobalt  Solu- 
tions; Elisha  B.  Cutten,  Kokomo,  Ind, 
App.  flled  Oct.  20.  1919.  Neutral  solu- 
tion   employed    as   electrolyte. 


1.344.114;',      Spark-Giiii    Indicator 


1,344,870,  Enoink-,Starting  Sv.stem  :  James 
K,  Del.iMo.  New  York.  N,  Y,  App.  filed 
Dec.    9,    1916.      ]'"or   automobiles. 

1.344,918.  Combined  Telephone  and  Piio- 
nograi'H  ;  .lolin  F.  .Malthaner.  .Vtlanta. 
Ga.  App.  filed  July  12,  1917.  To  ncoicl 
telephonic    conversations    on    dictaphone. 

1,344.938.  .\rc-Lami'  Casing;  Iredell 
Eachus.  I*liiladelptiia,  P.*i.  App.  filed  April 
28.  1916,  liraft  draws  dust  from  opiM-at- 
iiig  meehanisni. 

1.314.970.  Relay  for  Storaoe-Battkhy- 
Chargino  .Systems:  James  ,\l.  Wilson. 
Newark,  N.  J.  .Vpp.  flli'd  Oct.  4,  1918, 
For   automobiles. 


l,344.42n.    Electric  Lamp 


1.345.054.  .\utomatic  Telephone  System* 
Bernard  D.  Willis,  Chicago,  III.  App. 
filed  April  8,  1914.  Controlling  opera, 
tion    of    automatic    switclies. 

1.345.060.  Telemotor  ;  Melvin  B.  Benson 
Superior.  Wis.  .\pp.  flled  Dec.  3,  1918 
Steering  gear  for  vessels, 

1,345,066.  Excess  -  Voltage  Protectivj 
Device  :  Quincy  A.  Brackett,  Pittsburgh, 
Pa.  App.  flled  Aug.  8.  1919.  Very  deli- 
cate protection. 

1,345,074.  Automatic  Mine-Door-Operat- 
IXG  Mechanism  ;  William  Crooks,  Aldrich, 
Ala.  .\pp.  flled  July  17.  1919.  Mine  car 
automatically    open    doors. 

1,345.080.  Foot-Controlled  Electric  Gov- 
ernor :  Harrison  D.  Flegel,  Racine,  Wis. 
.\pp.  flled  May  24.  1919.  For  sewing 
macliines,    dental    lathes,    etc. 

1,345.091.  .Automatic  Lockout  for  Lamp 
Sockets  ;  .\ndrew  J.  Kellog,  .\cton,  Cal. 
App.  flled  July  7.  1919.  Prevents  re- 
moval of  lamp. 

1.345,199.  Direction  Indicator  for  Auto- 
mobiles OR  the  Like;  Clyde  W.  Lan- 
deis,  Portland.  Ore.  App.  flled  Feb.  24, 
1919.      Uliiminated. 

1.345,212.  Electric  Safety  Lantern  ;  James 
1'^.  Monahan,  Newark,  N,  J.  App.  flled 
Nov.   23,  1915.     Safe  in  case  of  breakage, 

1,345,222.  Electrical  Heati.xg  and  Cook- 
i.NO  Apparatus;  Cornelius  G,  .N'obbs  and 
Walter  W.  Nobbs.  London,  England.  App. 
flled    Dee.    26,    1918.       Immersion    heater. 

1,345.249.  Electric  Heater  for  Steering 
Wheels;  Even  J.  Roline,  Minneapolis. 
.Minn.  App.  flled  Sept.  7.  1917.  Hand 
warmer. 

1.3  15.331.  Magneto-Electric  Machinp.: 
llenij  W,  rill,  Freeport,  N.  Y.  App. 
Illeil  .March  25,  1919.  Ri'iiiovable  dis- 
triiiuter    block. 

(Issued  July    6.   1920) 
1.3  15,337.    Tool  for  Te.sting  Spark-Plugs  ; 
George   H,   .\ing<'.  .Springrteld.  (lliio.      App. 
flled  .\pril   15,   1918.      Foi'  testing  plug  on 
car. 

1.345.348.  Telephone-Exchange  System; 
Heni-j-  P.  Clausen.  Mount  Vernon,  N.  Y. 
Apj).  flled  June  25,  1917,  Automatic 
ringing  trunk. 

1.315.349.  Telephone-Exchange  System: 
Henry  P,  ChiusiMi.  .Mount  Vernon.  N.  Y. 
App,  filed  June  25,  1917.  Automatiu 
Hunk  lines. 
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Intelligent  Salesmen  for  Industrial  Equipment 

ONE  would  hardly  expect  to  fiiul  a  salesman  of  electric 
lamps  making  sale.s  in  a  territory  where  there  is  no 
electric  service.  That  seems  evident.  What  shall  be  said 
then  of  a  salesman  who  sells  a  consumer  a  large  single- 
phase  motor  which  the  central  station  won't  serve  be- 
cause the  load  will  unbalance  the  line,  or  of  one  who 
equips  a  factory  with  an  electric  furnace  which  the 
Utility  cannot  supply  with  energy  because  of  the  char- 
acter of  the  load?  How  shortsighted  also  it  is  to  sell 
motors  in  a  district  where  no  power  is  available  be- 
cause the  limit  of  capacity  has  been  reached!  We  know 
what  to  dub  such  salesmanship,  but  it  would  not  look 
well  in  print.  Manufacturers  of  industrial  electrical 
apparatus,  and  especially  the  smaller  ones,  in  many 
cases  are  selling  through  agents  possessing  little  or 
no  knowledge  of  local  service  conditions.  Faced  with 
the  necessit.v  of  keeping  down  selling  expenses,  they 
oftentimes  use  agents  whose  onl.v  recommendation  is 
that  they  are  successfully  handling  other  accounts  when 
what  they  really  need  is  a  salesman  schooled  in  the 
power  business.  It  ought  to  be  a  simple  matter  for 
half  a  dozen  non-competing  industrial  electrical  manu- 
facturers to  obtain  in  every  industrial  center  a  good 
power  salesman  as  their  agent— an  engineer-salesman 
with  a  host  of  friends  and  a  proper  appreciation  of  the 
central-station  point  of  view,  one  who  can,  above  all, 
talk  intelligently  on  load  variations,  demand,  starting 
current,  power  factor  and  their  effect  upon  rates.  Such 
salesmen  are  assets  and  receive  the  cordial  co-operation 
of  every  central-station  manager.  Therefore  the  selec- 
tion of  men  of  that  type  is  a  wise  and  profitable 
expedient. 

The  Young  Giant 

GRIMM'S  tale  of  the  boy  who  possessed  the  seven- 
league  boots  is  fully  exemplified  in  the  phenomenal 
growth  of  the  central-station  industry,  which  has  de- 
veloped by  leaps  and  bounds  and  become  one  of  the 
fundamental  elements  of  America's  industrial  fabric. 
In  fact,  the  central  station  has  grown  so  fast  and  we 
have  been  so  intimately  connected  with  the  inner  work- 
ings of  that  growth  that  few  of  us  have  ever  taken 
the  time  to  sit  back  and  view  the  structure  as  a 
whole.  Such  a  view  is  presented  this  week  by  our 
statistical  department.  The  comparatively  low  per- 
centage of  power  customers  in  the  essentially  indus- 
trial states  is  probably  one  of  the  outstanding  facts 
to  be  deduced  from  the  tabulations,  although  growth 
in  number  of  power  customers  cannot  be  considered 
as  indicative  of  the  growth  of  the  power  load  of  the 
central  stations.  Differences  in  classification,  low  rates 
and  inducements  offered  to  sm.all  power  users  by  the 
operating  companies  of  the  Pacific  Coast  account  largely 
for  the  fact  that  5  per  cent  of  the  total  customers 
of   that    region   are    rated   as    power   customers,    while 


the  Middle  Atlantic  States  record  only  3.3  per  cent 
powei'  customers.  The  increased  activity  in  hydro- 
electric power  development  which  it  is  believed  will 
result  under  the  new  federal  water-power  act,  as  well 
as  the  erection  and  interconnection  of  steam  super- 
power stations,  should  tend  to  increase  greatly  the 
number  of  power  consumers,  particularly  in  the  eastern 
portions  of  the  country.  It  is  hardly  to  be  expected 
that  under  the  present  conditions  of  high-priced  fuel 
and  labor  an.v  inducements  can  be  made  by  central 
stations  to  increase  the  number  of  power  consumers: 
nevertheless,  reliability  and  continuity  of  service  will 
be  a  decided  factor  in  leading  a  large  number  of  fac- 
tories to  seek  central-station  service,  particularly  in 
view  of  the  difficulty  they  have  in  obtaining  fuel. 

The  French  Ambassador  to  Herlin 

ASIG.^J  of  the  times  which  has  a  special  interest  to 
electrical  men  is  contained  in  the  announcement 
that  the  French  government  has  appointed  as  its  first 
ambassador  to  Berlin  since  the  war  Charles  Laurent, 
president  of  the  French  Thomson-Houston  company 
and  of  the  commercial  body  composed  of  manufacturers 
of  heavy  electrical  machinery  as  well  as  a  member  of  the 
governing  board  of  the  Union  des  Syndicats  de  I'Elec- 
tricite.  A  graduate  of  the  Ecole  Polytechnique,  M. 
Laurent  has  had  a  distinguished  career  as  a  financier 
and  industrial  organizer  in  public  and  private  life,  and 
last  year  the  French  government  made  him  director  of 
the  Credit  National,  in  which  is  centered  the  restora- 
tion of  the  devastated  region.  That  he,  rather  than  a 
member  of  the  diplomatic  body,  should  have  been 
selected  to  fill  the  delicate  and  difl^cult  oflice  to  which  he 
has  now  been  appointed  is  an  encouraging  departure 
from  European  tradition. 

Ohio  and  Affiliation 

THE  appearance  of  M.  H.  Aylesworth,  executive 
manager  of  the  National  Electric  Light  Associa- 
tion, before  the  Ohio  Electric  Light  Association  last 
week  and  its  executive  committee  this  week  is  indic- 
ative of  a  change  of  attitude  on  the  part  of  the 
latter  organization.  Although  most  of  the  central- 
station  companies  of  Ohio  are  members  of  the  National 
Electric  Light  Association,  a  separate  state  organiza- 
tion has  been  maintained  which  up  to  the  present  has 
had  no  afliliation  with  the  national  body.  But  the 
work  which  the  national  as.sociation  has  undertaken  in 
connection  with  coal  supply,  finance,  public  relations, 
inductive  interference,  regulation,  water-power  devel- 
opment, interconnection,  rural  service,  etc.,  has  received 
the  highest  commendation  from  regulator^'  bodies, 
financiers  and  others  not  intimately  connected  with  the 
industr>-,  and  naturally  has  also  come  to  the  attention 
of  the  Ohio  Electric  Light  Association.  Hence,  the 
invitation  of   Mr.   Aylesworth   to  explain   the  work  of 
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the  national  body  in  greater  detail.  It  is  generally 
recognized  throughout  the  industry  that  the  Ohio  Elec- 
tric Light  Association  is  one  of  the  strongest  in  the 
country,  and  that  under  the  efficient  secretaryship  of 
Mr.  Gaskill  it  has  rendered  excellent  service.  It  is 
also  now  fairly  well  appreciated  that  affiliation  with 
the  National  Electric  Light  Association  does  not  curtail 
the  work  of  the  state  associations  one  iota,  but  rather 
increases  the  importance  of  the  state  association  to 
its  membership.  There  can  be  no  doubt  therefore  that 
when  the  relative  functions  of  the  state  association 
and  of  the  national  body  are  fully  explained  and  com- 
prehended, Ohio,  like  must  of  the  other  state  associa- 
tions of  the  country,  will  gladly  affiliate  with  the  na- 
tional body  and  take  its  part  in  the  larger  program 
mapped  out  for  the  industry. 


Motors  in  Automobile 
Works 

WE  ARE  glad  to  be  able  to  report  some  of  the  plans 
which  have  been  worked  out  by  the  General 
Motors  Corporation  for  motor  drive  in  its  recent  fac- 
tories. The  specially  interesting  feature  of  this  appli- 
cation is  that  it  has  been  found  wise  to  use  individual 
motor  drive  throughout.  The  theoretical  advantages  of 
the  plan  are  plain,  and  experience  has  shown  that  they 
develop  into  verj'  practical  economies  in  operation,  into 
increased  production  and  improvement  of  manufactur- 
ing conditions.  Especially  important  in  automobile 
manufacture  is  the  great  flexibility  of  the  individual 
drive. 

Every  year  or  two  competition  forces  some  change  in 
the  model  of  cars  which,  slight  in  itself  perhaps,  still 
forces  the  rearrangement  of  manufacturing  processes 
to  an  extent  that  is  greatly  facilitated  if  the  machines 
are  separately  driven.  The  same  consideration,  and  also 
that  of  time  saving,  where  starting  and  stopping  are 
frequent,  has  impelled  the  firm  to  go  in  for  remote  auto- 
matic control  in  a  very  large  proportion  of  cases. 


Electric  Core 
Baking 

CONSIDERING  the  price  of  energy  only,  electric  heat 
is  still  expensive,  but  when  it  comes  to  judging  by 
results  the  situation  is  suddenly  altered.  In  another 
column  A.  U.  Dauch  gives  a  report  on  the  use  of  electric 
heat  for  baking  cores  in  foundry  work,  electric  ovens 
being  in  actual  competition  with  ovens  fed  by  natural 
gas. 

In  results  the  electric  installation  showed,  as  might 
be  expected,  the  greater  cost  of  thermal  energy,  but  also 
displayed  very  considerable  practical  advantages.  In 
the  first  place,  it  was  found  that  with  electric  heat 
obtained  at  a  fairly  moderate  temperature  it  was  prac- 
ticable to  run  the  ovens  about  100  deg.  Fahr.  hotter  than 
with  gas  without  danger  of  cracking  or  burning  the 
cores.  The  baking  time  is  thus  cut  down  from  one 
to  three  hours  and  the  completed  cores  are  uniform  in 
texture.  Once  the  thermostat  is  set  the  performance 
of  the  oven  becomes  automatic,  and  it  does  not  have  to 
be  opened  for  inspection,  with  readjustment  of  the 
heating  burners,  as  is  the  case  with  gas.  Incidentally 
the  rrx)m  temperature  and  general  working  conditions 
are  greatly  improved.  Moreover,  the  production  per 
oven  has  been  increased  35  per  cent,  and  in  a  year's 
run  not  a  car  of  burned  or  cracked  cores  has  been  taken 
from  the  electric  ovens. 


Insuring  Continuity 
of  Service 

COMPLETE  reliability  is  important  in  everj'  distri- 
bution system,  but  in  none  more  so  than  in  one 
which  supplies  a  big  industrial  plant,  failure  of  any 
part  of  which  is  liable  to  involve  disorganization  else- 
where. R.  B.  Gerhardt  contributes  to  our  columns  this 
week  a  very  useful  account  of  the  highly  ingenious  and 
efficient  scheme  of  distribution  used  in  the  great  plant 
of  the  Bethlehem  Steel  Company  at  Sparrows  Point,  Md. 
The  fundamental  feature  of  the  distribution,  and  one 
particularly  to  be  commended,  is  a  complete  double-ring 
three-phase  bus  feeding  the  four  substations  that  take 
care  of  the  great  and  widely  spread  plant.  These  buses 
are  of  1,000,000  circ.mil  cable  carried  on  steel  towers. 
The  general  scheme  of  operation  is  to  provide  instan- 
taneous overload  relays  as  primary  protection  in  the 
substation  leads,  and  then  by  automatic  time-limit  relays 
and  directional  relays  to  provide  for  the  isolation  of 
any  fault  occurring  between  the  generating  station,  with 
its  tap  from  the  Baltimore  power  circuit,  and  any  of 
the  substations.  Current  settings  were  worked  out  with 
the  utmost  care  and  put  at  a  figure  that  would  insure 
protection  without  forbidding  the  temporary  carrying 
of  a  stiff  overload.  Finally,  a  low-voltage,  three-phase 
circuit  was  connected  through  the  relays  and  through 
suitable  contactors  exactly  in  the  form  and  order  of  the 
main  circuit,  with  which  the  time  constants  of  the  relays 
were  set  so  that  each  would  operate  at  its  own  proper 
time.  With  this  precaution  and  a  current  setting  on 
the  circuit  breaker  just  enough  to  take  care  of  the 
maximum  load  on  each  substation  circuit  the  danger 
of  trouble  spreading  is  practically  eliminated. 


Motor  Inspection  at  a 
Shipbuilding  Plant 

EVEN  with  apparatus  as  reliable  as  the  electric  motor 
is  today  the  systematic  care  and  inspection  of  the 
equipment  is  vital  to  continuity  of  service.  Where  hun- 
dreds or  thousands  of  motors  are  in  regular  use  this 
is  still  more  important.  We  are  glad  therefore  to  give 
a  little  sketch  developed  by  the  Bethlehem  Shipbuilding 
Corporation.  The  fundamental  point  is  to  prevent 
trouble  or,  if  it  occur,  to  remedy  it  in  the  shortest  pos- 
sible time.  To  this  end  the  plan  is  followed  of  giving 
considerable  individual  responsibility  to  inspectors,  hold- 
ing them  responsible  for  results  and  leaving  in  largo 
measure  to  each  his  independence  and  initiative  in  car- 
rying out  the  work  that  is  intrusted  to  him. 

The  chief  points  on  which  stress  is  laid  are  that 
motors  must  be  inspected  at  least  weekly  and  that  every 
month  the  armature  clearances  must  be  checked  up.  In 
addition  attention  is  given  to  cleaning,  usually  at  weekly 
or  shorter  intervals  according  to  the  nature  of  the  work. 
One  place  where  a  closer  routine  is  carried  out  is  in 
the  care  of  cranes.  The  eighty-two  crane  operators 
report  daily,  inspecting  the  equipment  carefully  and 
setting  down  the  condition  of  the  apparatus  and  the 
loss  of  time,  if  any,  from  failures.  The  inspection  of 
the  cranes  is  very  thorough  and  is  followed  up  by  a 
systematic  record  of  each  individual  crane  and  its  per- 
formance. For  the  motors  in  general,  record  is  kept  of 
the  cleanings  and  inspections  given  and  of  the  char- 
acter of  any  failures.  An  interesting  feature  of  the 
motor  upkeep  record  is  a  master  data  card  for  each 
type,  size  and  design  of  motor,  giving  at  a  glance  all 
the  necessary  data  for  rewinding,  dimensions  and  parts 
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and  for  immediate  supply  or  manufacture  of  spares.  Of 
late  a  graphic  chart  showing  loss  of  time  from  failures 
has  been  put  in  use.  This  is  so  devised  as  to  point 
instantly  not  only  to  the  general  performance  but  to 
any    particular    liability    to    trouble. 


Incandescent  Lamps  for 
Projection 

PROJECTION,  whether  of  pictures  on  a  small  scale 
or  of  powerful  beams  for  searchlight  purposes,  has 
been  in  the  main  the  peculiar  field  of  the  arc  lamp,  a 
realm  left  to  it  in  spite  of  the  successful  assault  of  the 
incandescent    lamp    all    around    its    frontiers.      Fairly 
good    results    for   work   on    a    modest    scale   have   been 
attained   with  the   gas-filled   lamps  having   highly   con- 
centrated filaments.     When   it  comes,  however,  to  pro- 
ducing  a    brilliant,    sharply    defined    and    uniform    field 
of    light,    even    the    best    of    the    concentrated    filament 
lamps  leave  much  to  be  desired  as  compared  with  the 
performance  of  a  well-regulated  arc,  and  this  moves  us 
to  inquire  when  we  are  going  to  have  in   commercial 
production  in  this  country  the  ver>'  interesting  and  use- 
ful  "Pointolite"   lamp   regularly   produced    in    England. 
As  our  readers  probably  know,  in  this  lamp  the  effective 
radiant  is  an  intensely  heated  little  ball  of  tungsten,  in 
a  100-cp.  lamp,  a  scant  2  mm.  in  diameter.     The  dis- 
charge in  the  lamp   is  started  by  a  tiny   ionizing  coil 
thrown    into    circuit    temporarily,    and    then    the    lamp 
comes  up  to  full  brilliancy,  giving  a  beautifully  sharp 
and  well-defined   source  which   furnishes  an   extremely 
steady  and  quite  uniform  field  of  light  of  ample  power 
for    all    ordinary    projection    purposes    and    now    being 
developed   to   sizes   which   promise   brilliant    results    in 
the  motion-picture  field.     A  few  specimens  of  this  new 
rival  of  the  arc  have  found  their  way  into  this  country 
and  have  attracted   a  great  deal  of  interest.     The  in- 
convenience of    having  to  depend  on  foreign  manufac- 
ture  is,   however,   a   serious   drawback   which   we   hope 
will  soon  be  removed.     It  is  rather  interesting  to  specu- 
late on  how  far  this  particular  line  of  operation  can  bo 
carried.     The  limit,  of  course,   is  the  melting  point  of 
tungsten,  so  that  one  cannot    fairly   hope   to   rival   the 
crater   of   the   arc   for   large   projection    work   or   even 
approach  the  tremendous  intrinsic  brilliancy  obtainable 
in  searchlight  arcs,  rivaling  even  that  of  the  sun.    Every 
such  step  forward  puts  new  facilities  in  the  hands  of 
research  and  industry  for  meeting  specific  though  per- 
haps limited  requirements  not  otherwise  to  be  satisfied. 


Courtesy 

LITTLE  things  often  count  for  much.  A  nod,  a  smile, 
a  a  cheerful  "good  morning,"  a  simple  "thank  you" 
make  friends,  and  what  a  comfort  friends  are  to  a 
utility!  There  is  a  franchise  perhaps  to  be  extended, 
a  right-of-way  to  be  granted  or  a  petition  for  increased 
rates.  With  the  public  in  a  friendly  attitude  these 
things  aren't  so  hard  to  straighten  out.  Many  ways 
there  are  of  securing  good  will.  They  are  touched  on 
in  these  pages  every  week.  A  simple  way  was  out- 
lined last  week  by  S.  M.  Kennedy  of  the  Southern  Cali- 
fornia Edison  Company,  in  a  plain  talk  to  the  public 
utility  employees  on  the  words  "I  thank  you."  Whether 
employees  are  meter  readers  or  salesmen,  linemen  or 
cashiers,  everj'  one  who  comes  in  touch  with  the  public, 
from  the  top  of  the  organization  down,  should  get  the 
spirit  of  that  article.  Many  a  tramp  has  made  it 
easier  for  the  next  hobo  by  saying,  "Thanks,  lady." 


Power  for  Industrial 
Plants 

THE  economy  of  electric  power  generation  in  indus- 
trial plants  has  been  often  investigated  both  by 
it.self  and  in  connection  with  the  concurrent  generation 
of  steam  for  heating  purpo.ses.  In  principle  the  utiliza- 
tion of  the  waste  heat  in  exhaust  steam  is  a  rather 
attractive  idea.  In  practice  it  often  works  out  badly, 
increasing  the  cost  of  energy  through  low-efficiency 
engines  to  an  extent  quite  sufficient  to  offset  the  gain 
from  the  use  of  the  exhaust   for  heating. 

The  economy  of  the  process  in  general  depends  on 
the  particular  heating  and  energy  requirements  of  the 
individual  plant  and  their  thermodynamic  balance.  The 
same  line  of  investigation  applies  to  the  supplying  of 
energy  by  combined  heating  and  power  plants  for  public 
or  private  consumption,  a  subject  which  C  G.  Weber 
di.scu.s.ses  in  our  columns  this  week.  Mr.  Weber's  ex- 
amination of  power  generation  under  industrial  condi- 
tions leads  him  to  the  conclusion  that  there  is  a  very 
well-marked  field  for  economy  in  the  actual  interchange 
of  power  between  big  industrial  plants  and  general  dis- 
tribution sy.stems,  the  former  supplying  surplus  when 
the  demand  for  their  steam-heating  purpo.ses  makes  it 
economical  so  to  do  and  receiving  power  from  the 
central  station  when  the  reverse  is  the  case. 

A  similar  interchange  of  power  is  not  very  unusual 
on  hydro-electric  systems  where  industrial  plants  under 
some  equitable  form  of  contract  receive  power  when 
water  is  plenty  and  generate  it  when  water  is  .scarce, 
turning  over  any  available  surplus  into  the  general  dis- 
tribution system.  In  many  in.stances  the  scheme  works 
out  extremely  well.  Mr.  Weber's  case  is  somewhat  dif- 
ferent as  applied  to  the  general  central-station  business. 
Its  economy  hinges  on  the  relative  cost  of  power  from  an 
indu.strial  plant  generating  it  in  connection  with  steam 
for  heating  purposes  and  costs  in  a  central  station 
specialized  for  very  highly  efficient  production  of  power 
alone. 

In  the  former  case  neither  electrical  energj'  ror 
heat  in  the  form  of  steam  can  be  considered  a  by- 
product in  any  proper  sense  of  the  word.  With  a  care- 
fully planned  combination  plant  material  economies  are 
feasible,  but  we  are  inclined  to  think  that  they  are 
generally  overestimated.  Their  real  source  lies  chiefly 
in  the  gain  that  may  be  made  in  the  load  and  diversity 
factors  considering  the  nature  of  the  combined  demand 
in  the  plant. 

As  a  rule  a  large  central  station  can  produce  power 
as  such  more  cheaply  than  the  industrial  plant  itself. 
The  latter  could  often  cut  out  its  power  plant  and  use 
a  specialized  heating  plant  with  positive  gain.  On  the 
other  hand,  there  are  undoubtedly,  as  Mr.  Weber  shows, 
cases  where  the  reverse  is  true  and  the  industrial  plant 
could  at  certain  times  furnish  excess  power  to  the  gen- 
eral distribution  at  le.ss  cost  than  the  same  amount  of 
added  power  could  be  turned  in  from  the  central  station. 
It  is  rather  a  case  for  careful  inve.stigation  of  the 
conditions  in  specialized  industrial  plants  and  contigu- 
ous power  distribution  systems  than  for  any  broad  gen- 
eralization. It  is  easy  to  imagine  special  conditions 
under  which  a.ssociation  would  be  profitable,  but  this 
situation  could  be  established  only  as  a  fact  and  not 
as  a  principle.  The  number  of  cases  in  which  it  has 
been  found  profitable  for  an  industrial  plant  using  a 
combined  heat  and  power  system  to  shut  down  the 
latter  and  take  central-station  supply  indicates  the 
highly  specific  nature  of  the  problem. 


Edward  Goodrich  Acheson 

Sdeiitist,  inventor,  discoverer  of  carborundum,  creator 
of  large  electric  furnace  loads 


TO  A  CHANCE  rt'mark  made  by  a  famous  sem 
cxpt-Tt  on  the  value  of  abrasives  which  made  an 
impression  on  an  imaginative  young  engineer  of 
twenty-five  the  world  owes  its  most  widely  used 
artificial  abrasive — carborundum.  This  was  in  1881. 
A  few  years  later  K.  G.  Acheson  by  mixing  clay 
and  a  source  of  carbon  together  in  a  test  tube  at 
a  high  temperature  got  an  inkling  of  what  might 
happen  at  a  still  higher  degree  of  heat.  In  1891. 
with  ;i  simple  soldei-  melting  pot  for  a  furnace, 
the,  bottom  of  which  was  ccmnected  to  one  siiJe  of 
!i  generator,  current  b<'ing  led  in  from  the  other 
side  through  a  cai-bon  rod,  he  first  made  carborun- 
dum, using  sand  and  ground  coke  for  thi;  charge. 
In  this  experiment  onl>-  one  small  crystal,  for  a 
long  time  unnoticed,  was  the  reward.  Now  mil- 
lions of  pounds  are  being  produced  annually  at 
the  plant  at  Niagara  Falls,  where  there  is  in- 
stalle<i  what  Is  probably  the  largest  electric  fvn- 
nace  in  the  world.  After  overheating  the  charge 
one  day  I  >r.  Acheson  discovered  at  the  bottom  a 
black  HUbstan<-('  with  a  greasy  surface.  This  was 
graphite,  producrd  for  the  first  time  from  non- 
graphlti<-  amorphous  carbon.  Ity  this  dise()veiy  a 
wliol*'  re-alm  of  scientific  investigation  was  im- 
cover^'il.  rt'SUltJMg  in  a  wider  use  of  thf  c-leetric 
furnace  conimeicially.  Dr.  Aclu-son  quickly  was 
able  to  quailiuple  fm'nace  electrode  curi'ent  carry- 
ing capacity  by  nit'ans  of  graphite  rods.  Hccaus** 
graphite      ele<trodes      can      hr      tlir.Md<Ml      ;ind      tn:i- 


chineil  other  electric  furnace  economies  have  be- 
come possible.  His  researches  on  graphite  soon 
led  him  into  the  field  of  chemistry,  where  his 
studies  of  late  h:ive  been  <levoted  to  lubrication. 
He  discovered  the  underlying  principle  of  defioccu- 
lation,  or  dividing  the  paiticles  of  matter  into  a 
finer  state,  and  fi'om  his  experiments  in  this  fielil 
a  nundjer  of  Irghly  regarded  commercial  lubii- 
eants  have  resulted.  One  of  them,  a  mixtm-e  of 
deflocculated  graphite  and  pure  watei-,  has  made 
possible  the  preciseness  with  which  tungsten  wire 
is  drawn  for  incandescent  lamps. 

I  ike  many  another  investigator.  Dr.  Acheson's 
early  life  was  not  free  from  financial  handicaps, 
but  l!»  late  >-ears  business  success  has  been  his 
in  l.'irge  measure.  Far  more  to  liis  liking,  however. 
is  the  well-merittfd  recognition  tliat  has  come  from 
his  scientific  contemporaries.  He  has  received  the 
highest  American  honor  in  the  field  of  chemistry. 
the  Tei-kin  gold  medal;  from  the  American 
Academy  of  Arts  and  Sciences  thf  Kumford  medal, 
and  twice  frotn  the  Franklin  Insttule  tlu'  John 
Scott  medal.  II.-  was  born  March  it.  IS.'.  (J.  at 
Washington,  I  'a.  He  was  sixteen  when  he  was 
taken  from  school  to  work  at  his  father's  blast 
fur-nace.  From  then  \uitil  1881.  when  he  began  to 
work  foi"  Tliomas  A.  Fdison  ;js  an  assistant  drafts- 
man, lie  led  an  unsettled  life,  being  successively 
<-hairwn:in  in  a  svu'veying  party,  railroad  ticket 
I  It'ili.  4'ngin<'er'.  bookkeeper  and  iron  minei-. 


Growth  in  Central-Station  Customers 

Analysis  of  Reports  from  65  per  Cent  of  Installed  Capacity  of  Industry 
Indicates  that  Electrical  Customers  Have  Increased  from  4,716,600  in  1914 
to  8,520.400  in   1920,  81  per  Cent     Power  Customers  Show  Increase  of  67.2 
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.KCJKEK;  (if  healthy  growth  is  an  excellent 
jindication  of  the  economic  condition  of  any 
'industry.  Continued  prosperity  is  obtained 
only  b.v  hroadeninjr  out  and  by  the  envelop- 
ment of  new  and  fertile  territory.  The  growth  of  the 
electric  light  and  power  industry  has  been  phenomenal, 
especially  during  the  last  thirteen  years.  According  to 
the  census  figures,  the  installed  capacity  of  all  central 
stations  in  1907  was  2,709.000  kw.  and  the  total  out- 
put 5,862,277,000  kw.-hr.  Returns  received  by  the  Elec- 
trical World  indicate  that  on  Jan.  1,  1920,  the  total 
installe<l  capacity  of  all  central  stations  was  12,200,- 
000  kw.  and  the  total  output  for  1919  wa.s  38.559.000.- 
000  kw.-hr.,  representing  an  increa.se  of  about  340  per 
cent  in  installed  capacity  and  about  560  per  cent  in 
output  in  the  past  twelve  years.  During  this  period 
the  gross  income  for  electric  service  has  increased 
from  $169,615,000  to  $773,000,000,  or  about  360  per 
cent.  It  is  probable  that  no  other  fundamental  indus- 
try can  show  such  a  histon.-  of  rapid  development. 

Growth  in  itself,  however,  may  be  of  a  mushroom 
nature  and  not  such  as  to  withstand  the  complex  condi- 
tions of  modern  industrial  life.  This  is  not  the  nature 
of  the  growth  of  the  central-station  industry.  It  has 
impregnated  every  phase  of  the  economic  structure  of 
the  country  and  has  become  most  intimately  intertwined 
with  American  civilization.  The  home,  upon  which  is 
based  the  future  of  America,  has  adopted  electrical 
energy  for  lighting  and  labor-saving  purposes  with 
wide-open  arms.  Present-day  commercial  activity  in  all 
its  various  ramifications  would  be  practically  impossible 
without  electric  illumination,  and  the  time  is  not  far 
distant  when  energy  will  undoubtedly  push  steam  out 
of  its  historic  position  as  the  world's  chief  motive  power. 
In  an  endeavor  to  ascertain  the  comparative  growth 
of  the  three  classes  of  central-station  customers— resi- 
dential  lighting,   commercial   lighting   and   power — the 


Klkitrral  World  has  undertaken  a  survey  of  this 
phase  of  the  industry  e.xtending  back  through  the  year 
1914.  Questionnaires  were  sent  out  to  central-station 
operating  companies  repre.senting  about  80  per  cent  of 
the  total  installed  capacity  of  the  country,  and  satis- 
factory replies  have  been  received  to  date  from  com- 
panies representing  about  65  per  cent  of  the  total  in- 
stalled capacity.  The  15  per  cent  not  replying  were 
mostly  small  local  companies,  a  large  proportion  of 
which  probably  do  not  keep  detailed  records  of  cus- 
tomers. Table  I  gives  an  estimate  of  the  various  classes 
of  customers  by  states,  based  upon  the  returns  from 
the  central  stations  and  the  assumption  that  compa- 
nies not  reporting  experienced  a  growth  similar  to  those 
reporting.  Several  of  the  large  companies  do  an  inter- 
state business,  and  where  this  is  known  to  be  the  case 
the  customers  have  been  proportioned  to  states  involved 
in  accordance  with  the  estimated  population  served. 

The  total  number  of  customers  of  all  classes  increased 
from  4,716,600  in  1914  to  8,520,400  in  .Jan.  1,  1920,  a 
growth  of  81  per  cent  in  six  .years.  The  Middle  At- 
lantic States,  consisting  of  New  York,  New  Jersey  and 
Pennsylvania,  show  the  largest  percentage  increase  in 
this  period,  with  104  per  cent,  and  the  Mountain  States 
show  the  lowest  percentage  increase,  with  50  per  cent. 

Some  slight  differences  will  be  found  in  the  number 
of  residential  customers  from  that  given  in  an  article 
entitled  "Electric  Service  in  the  American  Home"  which 
appeared  in  the  Electrical  World  for  May  15.  1920. 
The  most  notable  correction  is  for  the  State  of  Mich- 
igan. This  is  due  to  the  unexpectedly  large  growth  in 
the  population  of  Detroit  and  surrounding  towns,  the 
number  of  residential  customers  in  which  was  estimated 
in  the  previous  article.  The  slight  increases  in  each 
state  over  the  previous  estimate  are  due  in  most  cases 
to  the  existence  of  more  than  one  customer  per  hou.se. 
especially  in  the  large  cities. 
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The  commercial  liKhting  customers  include  stores, 
offices,  churches,  halls,  amusement  parks,  etc.,  and  in 
some  cases  manufacturing  plants.  Commercial  lighting 
customers  have  increased  from  3,434,900  in  1914  to 
6,517,600  in  1920,  a  growth  of  89  per  cent.  The  Middle 
Atlantic  States  show  the  largest  percentage  increase 
with  129  per  cent,  followed  by  New  England  with  an 
increase  of  105  per  cent.  The  Mountain  States  show 
an  increase  in  this  class  of  customers  of  only  40  per  cent. 

The   number  of  customers  does   not   give  a   correct 


power  customers.  In  the  Pacific  States  about  5  per 
cent  of  the  total  customers  are  rated  as  power  cus- 
tomers. This  fact  is  more  remarkable  in  that  these 
states  cannot  be  considered  primarily  as  industrial 
states.  The  Middle  Atlantic  States,  which  are  primarily 
industrial  states,  record  only  about  3.3  per  cent  power 
customers. 

Probably  one  of  the  most  important  results  to  be 
gained  from  this  investigation  is  the  possibility  of 
using  the  figures  as  a  basis  for  future  operations  which 
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I'lG.   2 — GROWTH   OF   LIGHTING  Cl'STOMEKS,    INCLUDING    RESIDENTIAL    AND    COMMERCIAL, 

COUNTRY  FROM   1914  TO  1920 


BY    SECTIONS    OF    THE 


involve  in  any  manner  the  number  of  electrical  cus- 
tomers in  any  section  of  the  country.  With  these  data 
at  hand  manufacturers  of  electrical  goods  should  be 
able  properly  to  base  quotas  for  distributers  and  dealers 
for  several  years  to  come,  as  well  as  to  plan  in  a  more 
scientific  manner  the  improvements  and  extensions 
which  will  be  necessary  to  accommodate  the  trade  of 


;io 
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indication  of  the  amount  of  electrical  energy  sold  by 
the  central  stations  to  each  class  of  customers.  This 
is  particularly  true  with  power  customers.  One  power 
customer  may  use  20,000,000  kw.-hr.  per  year,  while 
another  power  customer  may  use  only  10,000  kw.-hr. 
per  year,  depending  on  the  type  of  plant  in  which  the 
energy  is  used.  Again,  one  industrial  customer  may, 
and  often  does,  buy  energy  in  bulk  from  a  central  sta- 
tion, the  purchased  energy  being  used  in  many  of  the 
company's  factories,  mines,  etc.,  and  also  used  for 
lighting. 

The  increase  in  number  of  power  customers,  therefore, 
cannot  be  considered  as  a  true  indication  of  the  growth 
in  the  power  load  of  the  central  station.  It  does,  how- 
ever, give  an  index  to  the  extent  to  which  the  central 
station  has  become  the  source  of  power  for  the  indus- 
trial world  in  so  far  as  number  of  consumers  is  con- 
cerned. The  Electrical  World  has  under  way  at  the 
present  time  an  investigation  to  determine  the  actual 
amount  of  electrical  energy  supplied  by  the  central  sta- 
tion for  power  purposes. 


The  power  customers  have  increased  from  195,700  in 
1914  to  326,800  in   1920.  an  increase  of  67.2  per  cent.      |    <£      ^      E      5^  ^      S      ~ 

Fig.  1  shows  graphically  the  growth  of  the  three 
classes  of  electrical  customers  by  years  and  also  gives 
an  estimate  of  the  probable  number  of  customers  in 
1925  in  each  class.  The  latter  figure  was  obtained  by 
extending  the  growth  curves  of  each  class  of  customers, 
as  shown  in  Fig.  3.  Fig.  2  shows  graphically  the  growth 
in  lighting  customers,  both  residential  and  commercial, 
for  the  various  sections  of  the  country,  and  also  includes 
an  estimate  of  the  number  of  customers  in  1925. 

The  sections  of  the  country  where  large  inducements 
are  made  to  small  power  users,  both  in  low  rates  and 
special  considerations,  show  the  highest  percentage  of 
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the  future.  With  the  exception  of  1918,  the  rate  of 
increase  in  all  classes  of  electrical  customers  has  been 
fairly  uniform,  being  slightly  larger  during  the  past 
year.  There  is  no  reason  for  supposing  that  these  rates 
of  growth  will  decrease  during  the  next  few  years.  On 
the  contrary,  with  renewed  building  activity  it  is  prob- 
able that  the  rates  will  increase  above  any  year  in  the 
past.  The  estimates  made  for  1925  are,  therefore,  be- 
lieved to  be  conservative. 
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Cost  of  Reinsulating  Induction 
Motor  Windings 

Study  of  Methods  and  Materials  and  Installation  of 

New  System  of  Reinsulating  Induction  Motor 

Windings  Results  in  Considerable  Saving 

By  J.  A.  Knutsen 

Milwaukee,  Wis. 

B^'  MAKING  a  careful  study  of  methods  and  materials 
a  larg-e  indu.stry  in  the  Middle  West  has  reduced 
the  cost  of  motor  repairs  to  a  minimum.  This  article 
is  a  record  of  present  costs  and  practice.s  in  rewinding' 
the  stators  of  220-volt,  three-phase,  60-cycle,  squirrsl- 
cage  induction  motors. 

One  of  the  methods  which  had  been  used  by  repair- 
men was  to  throw  the  stator  into  a  fire  to  burn  off  the 
insulation.  This  practice  is  not  a  desirable  one  as  the 
intense  heat  is  injurious  to  the  stator  laminations.  A 
better  method,  especially  with  partially  closed  slots,  is  to 
cut  off  the  entire  winding  on  one  side  of  the  stator  with 
a  hack  saw  or  chisel.  After  this  much  of  the  winding 
has  been  removed,  the  stator  is  fastened  rigidly  to  the 
floor,  cut  side  down,  and  the  coils  are  pulled  out  of  the 
slots  from  the  opposite  end  with  a  small  chain  tackle. 
This  method  considerably  reduces  the  time  required  to 
strip  stators  having  semi-closed  slots. 


ther  on  for  dipping  and  baking  the  winding  of  stators 
having  semi-closed  slots.  No  varnish  is  applied  to  these 
coils  after  they  have  been  placed  in  position  in  the 
slots. 

In  both  open  and  partially  closed  slot  motors  the  end 
connections  necessary  to  group  the  coils  into  poles  and 
phases  are  taped  with  one  thickness  of  0.007-in.  (0.178 
mm.)  varnished  cambric  tape  and  one  thickness  of  fric- 
tion tape.  Joints  between  coils  and  between  coils  and 
end  connections  are  insulated  with  one  layer  of  friction 
tape. 

Meeting  Severe  Operating  Conditions  by  Care  in 
Reinsulating  Windings 

The  motors  in  this  particu'ar  plant  are  subject  to 
considerable  moisture  and  to  acid  fumes  and  therefore 
special  care  is  exercised  in  imnregnating  the  windings. 
All  stators  of  the  semi-closed  type  are  dipped  twice  in 
General  Electric  Company  baking  japan  No.  175,  and 
the  stators  are  preheated  for  about  four  hours  before 
each  dipping.  Then  follows  one  dipping  in  General 
Electric  Company  varnish  No.  166,  which  is  proof 
against  alkali  and  acid.  The  machines  are  allowed  to 
soak  in  the  varnish  and  japan  for  thirty  minutes  at  each 
dipping,  and  after  each  dipping  they  are  baked  for 
fifteen  hours  at  a  temperature  of  90  deg.  C. 

The  cost  of  rewinding  stators  of  different-size  motors 
by  the  methods  outlined  is  given  in  detail  in  the  ap- 


COST  OF  REWINDING  220- VOLT,  60-CYCLE,  THREE-PHASE,  SQUIRREL-CAGE  MO 
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*  Complete  set  of  coils  purchased  from  motor  m.inufarturer. 

Having  stripped  the  winding  out  of  the  frame,  the 
insulation  for  the  new  winding  must  be  considered. 
In  selecting  the  slot  insulation  for  partially  closed  slots 
the  thickness  as  well  as  the  dielectric  strength  must  be 
taken  into  account.  Cells  made  up  of  two  thicknesses 
of  0.10-in.  (0.25-mm.)  horn  fiber  and  one  thickness  of 
0.007-in.  (0.178  mm.)  varnished  cambric  have  proved 
a  very  satisfactory  combination  for  slot  insulation  when 
the  cambric  cells  are  placed  between  the  fiber  cells.  The 
portions  of  the  coils  outside  the  slots  are  insulated  with 
one  overlapping  layer  of  linen  tape  1  in.  wide  and  0.10 
in.  thick  '25  mm.  x  0.25  mm.).  The  weakest  place  on 
a  winding  from  an  insulation  standpoint  is  where  the 
coils  enter  the  slots.  Most  breakdowns  occur  at  those 
points,  so  they  should  be  especially  safeguarded  when 
taping  the  coils. 

(^oils  for  open-slot  stators  are  taped  with  three  thick- 
nesses of  0.007-in.  (0.178-mm.)  varnished  cambric  tape 
and  one  thickness  of  white  linen  tape  1  in.  wide  and 
0.010  in.  thick  (25  mm.  x  0.25  mm.).  No  other  .slot 
insulation  is  used.  The  coils  are  impregnated  before 
being  placed  in  the  slots,  using  the  formula  given  fur- 


pended  tabulation.  No  comparative  costs  are  given  for 
rewinding  open  and  partially  closed  slot  motors.  How- 
ever, in  some  instances  the  material  cost  has  proved  to 
be  about  the  same  and  the  labor  to  rewind  an  open-slot 
stator  about  15  per  cent  less  than  that  required  to 
rewind  a  similar  machine  which  has  partially  closed 
slots. 

The  costs  in  the  tabulation  are  the  average  of  the 
number  of  motors  shown  in  the  first  column.  Material 
costs  should  be  understood  to  be  approximate.  Coils 
mentioned  in  the  table  as  made  by  the  manufacturer 
were  purchased  in  1918  and  the  prices  are  those  in  effect 
at  that  time.  Other  materials  are  based  on  current 
prices  in  the  latter  part  of  1919  and  so  more  nearly  com- 
pare to  present  prices. 

Under  the  head  of  "Windings"  is  included  the  labor 
for  cleaning  the  stator,  connecting  coils  and  all  work 
in  connection  with  dipping,  baking  and  assembling  the 
motor  ready  for  service.  Labor  was  paid  at  the  rate  of 
66  cents  and  77  cents  per  hour  on  a  day-work  basis. 
Japan,  varnish,  wire,  insulating  materials,  etc.,  are 
included    in   the  cost  of   material. 


Application  of  Power  to  Modern  Indnstry 

Increased  Protection  for  Small  Motors,  Direct  Connection  and  Re- 
mote Control  Show  the  Trend  of  Electrical  Application  in  the 
Industries — Conditions  in  Recently  Constructed  Automobile  Plants 
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LATEST    TYI'K    OK    PLANT    LAYOt'T    MADE    POSSIBLE    BY    ELECTRICAL  APPLICATION 


(ii'iir  shop  {t'fiitral  Gear  Conipuiiy)  showinir  lii^litiiiK  juid  i^ower 
piiiu'ls  on  each  building  column  and  the  method  of  arrangement 
of  Coopei"  Hewitt  lamps:.      Xote  the  opportunitj-   for  correct  light- 

A  LL  new  plants  which  have  been  laid  out  and 
/\^       built  by  the  General  Motors  Corpoiation  in 

/  ^V  the  last  year  or  two  have  been  provided  with 
■^-  iA.  a  separate  motor  for  every  machine,  and  the 
motors  of  5-hp.  and  less  are  given  overload  and  no-voU- 
age  protection  similar  to  that  provided  for  motors  of 
larger  capacity.  The  increased  cost  of  energy,  beltiig 
and  shafting,  the  need  of  better  factory  lighting,  the 
advantages  of  having  better  working  conditions  and  the 
responsibility  imposed  on  manufacturers  by  workmen  s 
compensation  laws  are  among  the  chief  reasons  which 
led  to  the  almost  universal  adoption  of  individual  drive 
by  this  company.  The  super-standard  protection  of 
the  small  motors  is  to  provide  additional  safety  to  men 
and  motors,  which  in  the  last  analysis  means  increased 
production. 

Practically  no  new  advantages  have  been  found  fi^r 
individual  drive,  but  the  old  theoretical  arguments 
have  been  changed  into  large  tangible  economies, 
increased  production  and  the  development  of  desirable 
manufacturing  conditions  that  compel  consideration  al 
the  hands  of  factory  executives.  Flexibility  did  not 
mean  much  when  machines  were  left  in  the  same  posi- 
tion for  years  at  a  time,  but  such  conditions  do  not 
hold  in  the  automobile  industry  today.  With  the  ad- 
vance in  the  design  of  automobiles  and  the  keen  com- 
petition on  points  that  attract  the  public,  it  has  been 
found  necessary  every  year  or  so  vitally  to  change  the 
model  of  the  car,  in  some  cases  but  a  slight  degree  and 
in  others  very  materially.  Where  the  model  of  the 
car  is  changed  materially,  especially   in  engine  design. 


In^  afforded  by  the  absence  of  shafting,  pulleys  and  belts  made 
possible  by  individual  drive.  Power  and  lighting  panel.><  are 
located  on  building  columns. 

transmission  or  a.xle  equipment,  it  means  the  rearrange- 
ment of  a  large  number  of  manufacturing  processes  thai 
go  to  make  up  a  complete  car.  With  the  rearrange- 
ment of  machinery  to  get  production,  it  has  been  found 
that  an  enormous  amount  of  money  is  spent,  and  con- 
siderable delay  is  caused  because  of  the  non-flexibility 
of  group  drive.  With  this  in  view-  several  plants  ha'  e 
already  been  equipped  with  individual  drive  and  remote 
or  automatic  control  for  the  motor.  The  application 
of  individual  drive  makes  it  necessary  to  install  a  very 
fle.xible  system  of  power  distribution,  comparable  to  a 
general  illuminating  scheme,  so  that  the  load  in  any  part 
of  the  building  can  be  transferred  to  any  other  part 
without  changing  the  power  feeders.  At  the  same  tim.e, 
the  cost  of  electrical  work  necessary  to  change  the  loca- 
tion of  motors  must  be  kept  to  a  minimum.  An  article 
describing  such  a  .system  of  industrial  power  distribu- 
tion is  to  appear  in  a  later  issue;  this  article  is  confined 
to  consideration  affecting  the  general  use  of  industrial 
motors  and  their  remote  or  automatic  control. 

Installations  that  Save  Floor  Space 

The  value  of  floor  space  for  manufacturing  opera- 
tions has  been  strongly  brought  out  in  facton.'  design 
work.  It  has  been  found  that  considerable  objection 
is  felt  by  the  management  to  the  obstruction  of  aisles 
or  passageways  around  columns  by  the  installation  of 
panel  boxes  of  any  description.  Many  schemes  have 
been  worked  out  for  eliminating  this  objection.  In  .>ome 
cases  the  panels  have  been  placed  6  ft.  1 1.8  m.)  above  the 
floor,  in  others  directly  behind  the  machines  where  space 
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DETAILS  OF  ELECTRICAL  EQUIPMENT  IN  CENTRAL  GEAR  COMPANY  PLANT 


A This   electric   truck    for   trouble   di.spati  hing   ha-i   spccdeii    up 

small  repair  Jobs.  B— The  trunsfprmer  loom  Is  located  eonvem- 
ently  for  handling  equipment  and  for  ventilation.  C— I-lghtlng 
and  power  panels  are  mounted  in  the  building  on  columns.  1>— 
.Switchboard  No.  2  over  transformer  room.  E— Reed-Prentice 
lathe  driven  by  .S-hp..  4'10-volt,  60-cyclc,  three-phase,  1.150-r.p.m 
.•iO-deg.  C.  General  Electric  Form  C  Induction  motor,  General 
Klectric  CR7006,  Form  A-1  inclosed  magnetic  .<!tartlnK  .switch  with 
push-button  control,  no-voltage  release  and  overload  relay 
mounted  on  machine.  F— 18-in.  Glea.son  spiral  generator  for 
cutting   spiral    gears.      Driven    by    3-hp.,    ■I'lO-volt,    60-cycle,    thii-c- 


nliasc  1  71i)-r.p.m.,  S(i-dcg.  C  (•..■ncral  Klectnc  Induction  motor 
ge  red  to  the  machine.  CenerMl  IJl.ctric  CKTOOf,.  Form  A-1  in- 
closed magnetic  starting  switch  with  push-l.ult.m  control,  no  \olt- 
age  and  overload  relay  shown  mounted  on  framework  over  motor. 
Palmer  Ele<'trlc  Company  clapper  box  mounted  on  over-stai  tel 
switch  (!— Hartncss  automatic  lathe  for  chuck  work  driven  bj 
ir,-hp..'  4  10-volt.  en-cycle,  three-pha.se.  J.SOO-r.P.m  -'"Vj^-K-  ..y- 
General  Electri.'  iniluctlon  .notor.  General  ^  ''"Ltr'^'.T^J  P;i„"-'''f ' '" 
ing  compensator,  hand-operated  with  General  BJectrlc  FPl.'i  npn- 
automatlc  .5()-amp.  switch  in  main  line.  Convenience  in  mnuntint, 
cfiuipment  has  heen   looked  after  very  carefully. 
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cannot  be  used  for  anything  else,  and  in  still  other  cases 
the  panel  box  has  been  done  away  with  and  all  motor 
leads  have  been  taken  from  a  junction  box  in  the  truss 
of  the  building.  The  last  arrangement,  however,  can  be 
applied  only  to  a  one-story  .sawtoothed-roof  building. 
Where  remote-contrr)!  starting  equipment  is  used  it  is 
al.«o  a  very  simple  matter  to  put  all  starting  equipment 
above  the  truss  line.  In  the  Canadian  Products  (motor 
and  axle )  plant  at  Walkerville.  Ont..  between  50  per  cent 
and  75  per  cent  of  the  compensators  are  automatic  and 
installed  above  the  truss  line,  and  for  future  additions 
it  is  planned  to  purcha.se  exclusively  remote-control  or 
automatic-motor  starters. 

The  methods  here  described  of  applying  the  power  and 
controlling  the  motors  are  employed  only  because  the 
company  is  convinced  that  what  it  is  doinr  pays.  The 
increased  cost  of  line  shaftings,  hangers  and  belting,  and 
in  addition  the  high  cost  and  scarcity  of  the  millwrights 
necessary  to  install  line-shaft  drive,  is  responsible  for 
reducing  the  difference  between  the  cost  of  group  drive 
and  individual  motoi-  installations.  Estimates  made  by 
the  Detroit  office  of  the  DuPont  Engineering  Compan.y 
show  that  in  most  instances  individual  drive  costs  about 
15  per  cent  more  than  group  drive  when  friction  losses, 
roller  bearings,  leather  belting  and  manually  operated 
starting  devices  are  u.sed  in  making  the  comparison. 
However,  some  of  the  estimates  show  that  the  initial  cost 
of  the  installation  would  be  the  same  in  either  case. 

Automatic  remote  control  for  the  motors  has  been 
found  to  cost  from  (il?  per  cent  to  GGJ  per  cent  more  than 
for  manually  operated  control  equipment.  In  the  plants 
where  80  per  cent  of  the  machines  installed  are  subject 
to  frequent  starting  ;ind  stopping  it  seems  to  be  the  con- 
sensus of  opinion  that  the  lime  saved,  the  increased  pro- 
duction, the  simple  o|)eration  of  starting  and  stopping 
and  the  general  protection  for  the  motor  are  well  worth 
the  additional  investment. 

Making  Time  Studies  of  Production  Throxigh 
Motor  Operation 

Time  studies  are  being  required  to  an  increasing  ex- 
tent, and  in  one  of  the  company's  plants  testing  jacks  are 
provided  for  this  purpose.  By  their  use  a  graphic 
instrument  can  be  plugged  in  to  test  the  motor  and  to 
check  the  operatioti  of  every  machine  to  find  out  defi- 
nitely whether  blame  should  attach  to  the  man  or  to  the 
machine  when  the  production  falls  below  expectations. 
A  different  system  is  used  in  the  Canadian  Products 
plant,  where  special  studs  are  provided  on  the  power 
panelboards  for  testing  purposes  and  all  instruments  are 
placed  at  the  distributing  panels.  The  machine  under 
test  may  be  on  any  of  the  circuits  connected  to  the  panel, 
and  the  operator  is  not  aware  that  a  test  is  being  con- 
ducted. An  additional  advantage  of  this  system  is  its 
low  initial  cost.  For  instance,  in  a  plant  now  being  laid 
out  for  about  1,000  motors  it  would  cost  $10,000  for 
equipment  for  testing  motors  at  $10  per  testing  jack  per 
motor,  whereas  the  cost  of  equipping  the  power  panels 
with  terminals  for  testing  1,000  motors  is  said  to  be 
less  than  $100. 

Competent  maintenance  men  have  been  scarce  for  some 
time,  so  that  the  comparatively  small  amount  of 
maintenance  work  required  with  individual  motors  is  a 
very  important  factor  in  its  favor.  It  has  been  found 
by  experience  that  one  electrician  with  individual  motor 
drive  can  replace  every  five  millwrights  required  to  main- 
tain a  similar  group-driven  plant 


The  increasing  co.st  of  power  has  made  the  saving  of 
25  per  cent  to  50  per  cent  in  energj'  consumption  with 
individual  drive  of  considerable  financial  importance. 
The  reduction  in  demand  and  energy  consumption  is  al.so 
welcomed  by  most  central  stations,  especially  as  so  many 
are  having  difhculty  in  supplying  all  the  requests  for 
-service.  However,  individual  drive  with  alternating- 
current  motors  has  in  some  cases  resulted  in  a  lower 
power  factor  than  central  stations  like.  This  objection 
has  been  overcome  in  some  of  the.se  plants  by  the  instal- 
lation of  synchronous  motors  to  drive  large  motors. 

Protecting  Small  Motors 

Records  from  different  plants  of  the  General  Motors 
Corporation  show  that  single-pha.se  operation  has  re- 
sulted in  the  burning  out  of  .so  many  motors  of  5  hp. 
or  less  that  it  was  deemed  necessary  to  provide  the 
.same  no-voltage  protection  on  the  small  motors  that  is 
standard  with  motors  of  7*  hp.  and  larger.  In  *he  last 
few  factories  built  by  this  company  all  the  motors  up  to 
5  hp.  are  etiuipped  with  a  remote  push-button  control 
across  the  line  switch,  and  the  motor  protection  is 
supplied  by  overload  and  no-voltage  relays.  These 
switches  actually  cost  14  per  cent  more  than  manually 
operated  switches,  but  the  difference  was  not  consideied 
sufficient  to  off.set  the  convenience  and  foolproof  feature 
of  push-button  control.  Furthermore,  everything  bulky 
connected  with  the  remote-control  devices  can  be 
mounted  on  the  ceiling  or  wherever  space  is  least  valu 
able.  The  push-buttons  can  be  placed  where  most  con- 
venient to  the  operator  and  at  more  than  one  place  on 
the  machine  if  necessary.  Some  of  the  push-buttons 
are  .so  placed  on  the  machines  that  the  motor  is  auto- 
matically stopped  when  the  machines  get  to  a  piedeter- 
mined  point. 

When  polyphase  motors  of  from  71  hp.  to  20  hp.  are 
started  and  stopped  frequently,  and  in  all  cases  where 
floor  or  column  space  is  valuable,  it  is  the  practice  to 
use  automatic  remote-control  compensators.  It  does 
not  make  much  difference  how  a  man  starts  the  motor  if 
he  does  it  only  once  or  twice  a  day;  but  when  the  motor 
is  started  and  stopped  frequently,  as  is  the  case  in  90 
per  cent  of  the  machines  in  the  plants  under  discussion, 
the  cumulative  effect  of  excessive  starting  currents  is 
obtained,  and  the  increased  cost  of  the  automatic  com- 
pensator is  considered  to  be  good  insurance.  The  ad- 
vantage is  not  so  apparent  with  squirrel-cage  motors  of 
25  hp.  and  larger,  and  except  where  space  is  a  factor 
manually  operated  compensators  are  generally  the  rule. 

As  the  factory  managers  try  to  increase  their  output 
floor  and  column  space  becomes  more  valuable.  When 
the  output  per  square  foot  of  factory  floor  space  can  be 
increased  by  changing  or  discarding  a  manually  operated 
compensator  or  controller  and  installing  a  remotely  con- 
trolled device  which  will  perform  the  same  function  and 
save  valuable  space,  as  in  the  Canadian  Products  plant, 
that  change  is  usually  made  regardless  of  the  differential 
in  price  between  the  manually  operated  and  remotely 
controlled   devices. 

Esselstyn,  Murphy  &  Hanford,  engineers  and  archi- 
tects of  Detroit,  are  responsible  for  the  design  of  the 
Central  Gear  Company  plant,  while  the  factorj-  of  the 
Canadian  Products  Company  was  designed  by  the  De- 
troit office  of  the  DuPont  Engineering  Company  of  VMl- 
mington,  Del.  Both  of  thes3  organizations,  together 
with  the  General  Motors  Corporation,  contributed  data 
and  photographs  for  this  article. 


Experience  with  Electric  Core  Baking 

Reduction  of  Baking  Time,  Greater  Uniformity  of  Prod- 
uct, Improved  Washing  Conditions  and  Decreased  Labor 
Cost  Shown  in    Changing  from  Gas  to  Electric  Ovens 

By  ALAN  D.  DAUCH 

Industrial  Heatint/  Specialist  Getieral  Electric  Company 


A  CLOSE  comparison  of  operating  character- 
istics of  electric  ovens  and  gas-heating  ovens 
for  core  baking  at  the  plant  of  the  Muncie 
(Ind.)  Foundry  &  Machinery  Company  has 
shown  excellent  results  for  this  application  of  heating. 
While  the  power  bill  is  about  45  per  cent  higher  than 
with  gas,  there  are  so  many  other  economies  effected 
that  the  superiority  of  the  electric  method  is  more  than 
maintained.  During  the  week  in  which  the  108,730 
lb.  of  cores  were  made,  one  kilowatt-hour  of  power 
was  consumed  for  every  11.6  lb.  of  green  cores  baked. 
The  work  at  the  plant  of  the  Muncie  Foundry  & 
Machinery   Company  consists   in  the   making   of   auto- 
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ARRANGEMENT    OF    HEATER    UNITS    IN    OVEN 


By  doubling  up  the  heaters  near  the  door  radiation  losses  at 
that  point  are  taken  care  of, 

mobile  engine  eastings  exclusively  for  a  number  of  the 
higher-grade  motor  car  manufacturers.  The  cores  for 
these  castings  vary  in  weight  from  a  small  piston  core 
weighing  1.67  lb.  (0.75  kg.)  to  a  large  chunk  core  weigh- 
ing 128  lb.  (58  kg.).  The  average  weight  of  the  small 
cores  is  5.5  lb.  (2.48  kg. "I  each,  while  the  average  weight 
of  the  large  cores  runs  as  high  as  72  lb.  (32.6  kg.).  All 
cores  weighing  15  lb.  (6.8  kg.)  or  less  are  considered 
small,  and  all  those  weighing  over  15  lb.  are  considered 
large. 

The  inixture  of  binder — a  very  heavy  linseed  oil — 
and  sand  is  standard  throughout  the  entire  plant  for  the 
reason  that  one  section  of  the  foundry  is  engaged 
exclu.«ively  in  the  mixing  of  molding  sand.  All  of  the 
matnrial  entering  into  the  mixture  is  properly  weighed 
and  then  placed  in  an  electrically  driven  mixing  machine 
with  the  proper  quantity  of  core  binder.  This  molding 
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sand  is  then  distributed  to  the  various  sections  of  the 
core  room.  From  tests  conducted  it  has  been  found 
that  the  moisture  and  volatile  content  of  the  large  cores 
averages  16.07  per  cent.  The  moisture  and  volatile 
content  of  the  small  cores  averages  9.62  per  cent.  By 
moisture  and  volatile  content  is  meant  the  difference  in 
the  weights  of  the  green  and  the  baked  cores.  This 
may  be  considered  the  total  weight  of  the  core  binder 
and  the  moisture  in  the  green  core. 

Electric  ovens  at  this  plant  (four  in  number)  are 
installed  at  one  end  of  the  core  room.  They  are  con- 
structed of  an  8-in.  (20-cm.)  wall  of  ordinary  red 
brick  lined  inside  on  the  three  sides,  top  and  bottom 
with  a  4-in.  (10-cm.)  course  of  "nonpareil"  brick.  The 
inside  dimensions  of  these  ovens  are  5  ft.  wide,  10  ft. 
deep  and  7  ft.  high  (1.5  m.  x  3  m.  x  2.1  m.).  The  doors 
are  lined  with  4  in.  of  insulation.  These  ovens  are  of 
the  truck-type  design.  The  cars  employed  are  4  ft.  wide, 
9  ft.  deep  and  6  ft.  high  (1.2  m.  x  2.7  m.  x  1.8  m.)  and 
are  of  the  regular  rack  type.  Including  the  core  plates, 
the  average  weight  of  a  truck  is  1,500  lb.  (680  kg.). 

Efficiency  tests  recently  conducted  show  that  these 
ovens  operated  at  a  minimum  efficiency  of  36  kw.-hr. 
and  a  maximum  of  43  kw.-hr.  By  efficiency  is  meant 
the  number  of  kilowatt-hours  of  power  consumed  p)er 
hour  to  maintain  the  charged  oven  at  a  constant  tem- 
perature of  450  deg.  Fahr.  with  a  room  temperature 
of  45  deg.  Fahr. 

The  electrical  apparatus  per  oven  consists  of  four 
standard  General  Electric  core-oven  heaters  mounted  in 
a  pit  in  the  floor  of  the  oven  and  four  wall  heaters 
mounted  on  each  side  wall.  The  total  connected  load 
is  72  kw.  These  heaters  are  connected  three-phase 
delta  to  an  automatic  control  panel  also  rated  at  72  kw. 
The  power  service  is  220  volts,  three-phase,  60  cycles. 
A  vapor-tension  thermostat  is  employed  as  a  control 
instrument.  One  6-in.  (15-cm.)  vent,  placed  in  the 
rear  wall  at  the  top  of  each  oven  and  directly  connected 
to  a  stack,  carries  off  all  the  volatiles  and  moisture  dur- 


POWER  CONSUMPTION  FOE  BAKING  BOTH  LARGE  AND  SM AM, 
CORES 

,\  record  was  kept  of  test  runs,  totaling  108.7301b.    The  average  was  II.6II1  cif 
green  core  baked  per  kilowatt-hour  of  powei  i-onsumed, 

Laige  Cores 

I'^nergy                  Weight  l,b.  of 

Consunip-                   of  (Ireen  Core^ 

Bilking  Period                  tion,                     Cores,                   No.  of  Baked  per 

Hours   Minutes             Kw.-Hr.                     I,b,                      Cores  Kw.-IIr. 

5                5                      208                       2,786                        41  13  4 

4  15                    224                     2,535                      43  II   8 

5  10  220  2,379  41  10  8 
4  20  180  2,134  45  11.8 
4  50  208  2,044  39  9.8 
4  45  208  2,431  43  II  7 
4             50                     212                      2.346                       38  11.0 

Small  Cores 

3             35                     120                     1,476                    350  12  3 

3            47                     120                     1.914                    442  15.8 

2  45                         168                         2.389                        659  14   2 

3  5  116  1,899  719  16  4 
3              25                       124                        1.781                       551  14   3 

.VvenicenuniberpounilM'f  liiTKerore  baked  iiirkilowalt  II    4 

.Vviriige  Tiunilier  pounds  of  small  eore  baked  per  kilowatt 14  6 

Total  average  number  pounds  of  green  cores  baked  per  kilowatt 13   0 
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ing  the  ripening  period. 
This  ripening  period  occurs 
at  the  time  the  charge  of 
cores  has  reached  the  bak- 
ing temperature. 

Inasmuch  as  these  four 
electric  ovens  are  installed 
immediatel.v  alongside  of 
six  gas  ovens,  a  very  close 
comparison  of  the  opera- 
tions was  easily  obtained. 
To  begin  with,  it  was  neces- 
sary to  light  the  burners 
in  the  empty  gas  ovens 
Sunday  night  to  have  the 
ovens  up  to  a  temperature 
which  the  thermometei' 
would  indicate  as  satisfac- 
tory on  Monday  morning. 
This  made  it  necessary  for 
a  man  to  keep  fairly  close 
watch  on  the  ovens  during 

the  night  to  regulate  the  burners  properly  and  to 
watch  for  fires  or  gas  leakage.  It  has  now  been 
found  necessary  to  close  the  control  switch  on  the 
electric  ovens  only  an  hour  before  the  time  of  the 
first  bake.  It  was  not  found  practicable  to  run  the 
gas  ovens  at  a  temperature  over  350  deg.  Fahr.  for 
the  reason  that  the  temperature  around  the  gas  burners 
would  be  so  high  as  to  cause  hot  spots  in  the  oven, 
resulting  in  cracked  and  burned  cores.  The  electric 
heaters  being  mounted  in  a  pit  in  the  floor  and  also 
on  the  two  side  walls  of  the  oven,  there  is  secured 
a  continuous  heat-radiating  surface  of  one  temperature 
extending  the  entire  depth  of  the  oven.  By  placing 
the  heaters  nearer  to  the  door  than  to  the  rear  of  the 
oven  the  customary  cold  spot  near  the  doors  caused  by 
excessive  radiation  losses  is  overcome.  Another  factor 
to  be  considered  is  that  the  temperature  of  the  heating 
medium  itself  in  the  case  of  the  electrically  heated  oven 
is  nearer  to  the  temperature  of  the  work  by  several 
hundred  degrees  than  the  temperature  of  the  gas  flame. 
Temperature  gradient  is  an  important  factor  in  any 
baking  proposition,  and  more  especially  in  the  case  of 


i;.\TERIOR  VIEW  or  ELECTRIC  OVENS  AT  MUNCIE   (IND.)    TOUNDRY 
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a  composition  of  sand  held 
in  shape  by  a  liquid  core 
binder  whose  holding  to- 
gether (lualities  are  disas- 
trously affected  by  any  in- 
tense heat. 

With  the  electric  oven  the 
temperature    has    been    in- 
creased  to   450   deg.    Fahr. 
with  a  reduction  in  baking 
time  of  from  one  to  three 
hours.    Moreover,  it  can  be 
readily  noticed  when  a  car 
of  baked  cores  is  taken  out 
of  the  gas  oven   that   the 
colors    of    the    cores    vary 
from  a  light  gray  to  a  deep 
reddish  brown.    In  the  elec- 
tric    oven     the     individual 
cores  are  not  only  of  the 
same    color    through    their 
cross-section  as  well  as  on 
their  entire  outer  surface  but  the  entire  car  of  cores 
is  of  a  uniform  color.  This  would  indicate  a  verj'  uniform 
heat  distribution,  as  the  varying  colors  of  the  cores  are 
caused  by  the  non-uniformity  of  the  heat  to  which  the 
linseed-oil  binder  is  subjected.     With  the  gas  ovens  it 
is  necessary  to  open  the  doors  of  the  ovens  frequently 
to  inspect  the  cores.    Rearranging  the  caps  over  the  gas 
turners  so  as  to  secure  as  even  a  heat  distribution  as  is 
possible  is  also  necessary.     On  the  other  hand,  once  the 
Tycos  thermostat  is  set  at  450  deg.  Fahr.,  all  that  is 
pccejary  is  to  close  the  control  switch,  returning  only 
at  the  end  of  the  bake.     Once  this  aging  time   is  de- 
termined, this  operation  becomes  automatic.     In  other 
words,  the  source  and  distribution  of  heat  remain  con- 
stant in  the  electric  oven.     In  the  gas  oven  the  quality 
of  the  gas  will  vary  (B.t.u.  per  cubic  foot),  as  will  also 
the  gas  and  air  pressure,  as  influenced  by  the  weather 
conditions  and  outside  demand. 

Since  sanitary  working  conditions  are  now^  receiving 
more  than  ordinary  attention,  the  electric  core  oven  pre- 
sents another  decided  advantage  in  that  it  does  away 
with  poisonous  gases,  smoke  and  open  flames.    By  intro- 


INTERIOR   DETAILS   OF   CORE-BAKING   OVENS 
Ventilation    is    taken    care    of    by    the   ducts    leadine   up    to    the    roof.     In  the  view  on  the  right-hand  side  is  shown  the  core  truck 

loade<I  with   cores   for  liaking. 
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ducing  a  General  Electric  automatic  door  switch  it  is 
made  impossible  for  a  workman  to  subject  himself  to  any 
danger  on  entering  the  oven.  The  opening  of  a  door 
automatically  cuts  off  the  power.  Since  the  resistor 
element  of  the  heater  is  of  a  very  small  cross-section, 
its  heat-holding  qualities  are  negligible.  On  the  other 
hand,  to  be  continually  extinguishing  and  lighting  the 
gas  flame  necessitated  by  the  close  manual  attention 
required  in  the  gas  oven  presents  an  item  involving  a 
big  time  and  labor  element.  Therefore  the  burners  are 
lighted  continuously,  making  the  danger  from  burns, 
explosions  and  gas  poisoning  one  ever  present. 

Owing  to  the  fact  that  electricity  as  a  heating  medium 
is  more  expensive  than  natural  gas,  it  has  been  found 
more  practicable  to  build  an  oven  of  the  verj-  best  heat- 
insulating  qualities.  This  increased  cost  is  offset  by  the 
fact  that  the  temperature  of  the  room  in  which  these 
ovens  operate  is  by  far  more  inducive  to  good  health 
and  proper  working  conditions.  Moreover,  the  radia- 
tion losses  are  decreased  by  approximately  75  per  cent. 

It  was  found  from  the  tests  that  the  four  electric 
ovens  in  question  worked  at  various  efficiencies  ranging 


from  8.2  lb.  to  17  lb.  (3.7  kg.  to  7.7  kg.)  of  green  cores 
baked  per  kilowatt-hour  of  power  consumed.  The  total 
weight  of  cores  baked  in  the  four  ovens  for  the  entire 
week  totaled  108,730  lb.  (49,300  kg.).  The  power  con- 
sumption was  9,389  kw.-hr.,  giving  an  average  working 
efficiency  of  11.6  lb.  (5.2  kg.)  of  cores  baked  per  kilo- 
watt-hour. The  higher  efficiencies  obtained  in  the  small 
cores  is  readily  explained  by  the  fact  that  the  cross- 
section  of  the  large  cores  is  of  such  dimensions  as  to  re- 
quire considerably  more  time  to  thoroughly  bake, 
thereby    increasing    the    power   consumption. 

On  straight  power  costs  the  electric  power  bill  will  run 
as  much  as  45  per  cent  higher  than  the  gas  bill,  but 
the  following  points  must  be  considered  in  this  connec- 
tion: The  production  of  the  ovens  has  been  increased 
35  per  cent.  In  more  than  a  year's  operations  this 
foundry  has  not  experienced  a  car  of  burned  or  cracked 
cores  from  the  electric  ovens.  It  is  necessary  for  the 
men  to  watch  the  gas  ovens  constantly  so  as  to  avoid 
these  losses  as  much  as  possible;  the  electric  ovens  re- 
quire no  watching  and  a  greater  uniformity  of  product 
has  been  shown. 
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WITH  the  information  given  in  the  accom- 
panying tables  and  winding  diagrams  (see 
supplement)  any  motor-repair  man  should 
be  able  to  connect  two-pole  to  twelve-pole 
three-phase  induction  motors  for  any  speed  or  voltage. 
The  data  and  charts  have  been  based  on  years  of  prac- 
tical experience  and  refer  to  the  majority  of  problems 
encountered,  not  to  the  exceptional  ones. 

From  the  charts  it  can  readily  be  determined  for 
what  voltages  and  speeds  it  is  practicable  to  connect 
any  motor  containing  from  12  to  240  coils.  If  coils 
cannot  be  evenly  divided  between  groups,  the  charts 
indicate  how  the  coils  may  be  divided  and  still  get  satis- 
factorj'  results. 

The  winding  diagrams  are  grouped  according  to  the 
number  of  poles  in  the  winding  and  each  group  is 
further  suVjclassified  as  to  star  or  delta  connection, 
series  or  parallel  winding,  etc.  Both  tables  and  dia- 
grams apply  to  lap  windings  only. 

There  are  one  voltage  table,  one  master  grouping  chart 
and  six  sub-charts.  The  voltage  table  indicates  what 
changes  should  be  made  in  connections  to  obtain  certain 
voltage  changes.  This  table  is  best  explained  by  an 
example  which  has  been  taken  as  follows:  Suppose  it 
is  desirable  to  raise  the  voltage  of  a  four-parallel,  Y-con- 
nected  motor  from  110  volts  to  220  volts,  what  connec- 
tion must  be  u.sed?  Fir.st  the  desired  voltage  must  be 
expressed  in  percentage  of  the  original  voltage,  and  in 
this  case  it  is  200  per  cent.  Then,  starting  at  the  four- 
parallel  Y  line  in  the  left-hand  column,  this  line  is  fol- 
lowed to  the  right  until  the  figure  200  is  reached.    Di- 


rectly above  200  is  given  the  desired  connection,  which 
is  two-parallel  Y.  The  table  is  used  similarly  for  lower- 
ing a  motor  voltage.  Where  a  blank  space  occurs  the 
change  is  impossible  with  two-pole  to  twelve-pole  ma- 
chines. Even  if  this  table  indicates  that  a  winding  is 
possible,  the  grouping  charts  may  indicate  otherwise 
and  must  consequently  be  the  final  guide.  When  recon- 
necting, the  voltage  of  a  motor  should  not  be  raised 
so  high  that  there  is  danger  of  the  insulation  failing. 

Changes  of  speed  may  be  obtained  in  an  induction 
motor  only  by  changing  the  number  of  poles.  The  syn- 
chronous speed  corresponding  to  the  number  of  poles 
is  shown  at  the  extreme  left  of  the  master  chart  for 
25-cycle  and  60-cycle  motors.  The  highest  speed  at 
which  a  rotor  may  be  i-un  is  limited  by  the  mechanical 
strength  of  the  rotor.  On  the  other  hand  a  considerable 
reduction  in  speed  results  in  decreased  horsepower  and 
power  factor. 

After  the  type  of  winding  and  the  number  of  poles 
desired  is  known,  the  coils  must  be  connected  in  groups 
(if  not  already  properly  connected)  and  the  groups 
must  be  connected  together  according  to  the  type  of 
winding.  The  grouping  charts  and  the  winding  dia- 
grams will  assist  in  doing  this. 

The  master  chart  contains  one  vertical  column  indi- 
cating the  number  of  poles  in  the  winding,  another 
vertical  column  indicating  the  type  of  winding  (series, 
parallel,  etc.)  and  a  horizontal  column  at  the  top  indi- 
cating the  total  number  of  coils  in  the  winding.  Where 
the  total  number  of  coils  can  be  divided  evenly  among 
each  group  the  main  chart  will  show  the  proper  number 
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of  coils  per  group  directly  under  the  total  number  of 
coils  and  opposite  the  number  of  poles  and  type  of 
winding  used.  When  the  total  number  of  coils  will  not 
divide  evenly,  however — that  is,  where  there  are  more 
coils  in  some  groups  than  in  others — a  letter  (A,  B,  etc.) 
will  appear  under  the  total  number  of  coils  and  opposite 
the  number  of  poles  and  type  of  winding  to  be  used, 
indicating  that  the  number  of  coils  per  group  will  have 
to  be  obtained  from  the  supplementary  table  bearing 
the  letter.  If  the  connection  desired  cannot  be  effi- 
ciently made  with  the  given  number  of  poles  and  coils 
a  blank  space  in  the  main  chart  will  indicate  this  fact. 
Where  a  degree  mark  (")  appears  in  the  master  chart 
it  is  an  indication  that  one  coil  will  have  to  be  left  dead 
in  each  group  indicated  in  the  sub-chart  by  a  degree 
sign   (°). 

The  method  of  using  the  charts  can  better  be  ex- 
plained by  assuming  some  specific  conditions.  For 
instance,  suppose  that  a  six-parallel  winding  is  desired 
on  a  six-pole  motor  having  ninety  coils.  Looking  under 
the  vertical  column  marked  90  opposite  a  six-parallel 
winding,  it  can  be  seen  that  five  coils  per  group  will 
give  the  desired  arrangement.  On  the  other  hand,  sup- 
pose that  a  two-parallel  connection  is  desired  on  an 
eight-pole  motor  having  ninety  coils.  In  the  ninety-coil 
column  opposite  the  eight-pole,  two-parallel  winding 
will  be  found  the  reference  D,  which  indicates  that  the 
coil  grouping  is  odd  and  that  the  sub-chart  D  must  be 
consulted.  By  reference  to  the  sub-chart  opposite  ninety 
coils  it  will  be  found  that  the  following  grouping  is 
necessarj':  3,  4,  4,  1,  3,  4,  4,  4,  etc.  Suppose  again 
that  with  this  same  eight-pole,  ninety-coil  motor  a  four- 
parallel  connection  is  desired.  Inspection  of  the  main 
table  shows  that  sub-chart  D  gives  the  desired  connec- 
tion. 

The  connection  will  be  the  same  as  for  a  tvvo- 
parallel  winding,  except  that  the  degree  marks  would  be 
observed  because  the  master  chart  has  indicated  that 
coils  must  be  killed.  In  cases  where  the  coil  always 
has  to  be  killed  it  is  indicated  by  a  ( — 1)  sign  follow- 
ing the  number  of  coils  in  the  group.  For  instance, 
in  a  two-parallel  winding,  eight-pole,  eighty-six-coil 
machine  Table  D  indicates  that  the  number  of  coils 
per  group  will  be  4,  4 — 1,  4,  3,  4,  etc. 

Besides  helping  in  rewinding  or  reconnecting  motors 
these  charts  are  useful  in  determining  which  is  the 
best  design  for  any  machine.  For  instance,  it  can  be 
seen  that  in  a  seventy-two-coil  motor  two,  four,  six, 
eight  or  twelve-pole  connections  are  possible,  and  that 
ten-pole  series  or  two-parallel  connections  are  possible 
without  killing  any  coils,  although  an  odd  grouping  is 
necessary. 

It  will  be  noted  that  the  number  of  coils  is  used 
throughout  this  article  in  preference  to  the  number 
of  slots.  This  makes  the  data  apply  to  all  cases  irrespec- 
tive of  the  number  of  coils  per  slot. 

CoNNKCTioN  Diagrams 

In  order  to  facilitate  the  use  of  the  connecting  dia- 
grams on  this  supplement,  they  are  numbered  and  let- 
tered uniformly  throughout.  The  numbers  outside  of 
the  article  indicate  the  number  of  the  groups  which  they 
are  opposite.  The  numbers  inside  indicate  the  two  ends 
of  each  pole-phase  group.  Where  one  of  these  inside 
numbers  is  repeated  this  indicates  that  the  two  groups 
so  numbered  should  be  connected  together  at  these 
points.  The  numbers  are  so  arranged  that  when  a 
machine  is  to  be  changed  to  a  different  connection  with 


the  same  number  of  poles  the  change  can  be  obtained 
by  inspection  of  the  two  diagrams  corresponding  to 
the  two  connections.  For  instance,  with  a  four-pole 
machine — suppose  a  change  is  to  be  made  from  a  series- 
delta  winding  to  a  two-parallel-delta  winding.  Starting 
at  the  top  of  the  first  diagram  showing  the  delta  wind- 
ing and  proceeding  counter-clockwise,  the  numbering 
on  the  coil  groups  is  as  follows:  C-3,  .4-4,  A-5,  B-6, 
1-7,  C'-ll,  etc.  On  the  first  diagram  of  the  two-parallel- 
delta  winding,  preceding  in  the  same  direction,  the  let- 
tering is  the  .same  until  the  lower  end  of  group  No.  8 
is  reached,  where  7  has  been  changed  to  A.  This  means 
that  the  jumper  which  formerly  connected  around  to 
the  right  to  the  other  7  has  now  been  swung  around 
to  A,  in  order  to  make  the  two-parallel  connection. 
Likewise  the  jumper  from  12  in  group  No.  6  has  been 
swung  around  to  B,  and  7  from  group  No.  5  has  been 
swung  around  to  B.  Coil  2  from  group  No.  4  has  bees 
swung  to  C  and  12  from  group  No.  3  has  been  swung  lo 
C,  while  2  of  group  No.  1  has  been  swung  around  to  A. 
By  making  these  changes  the  motor  is  reconnected  from 
a  series  to  a  two-parallel  winding.  In  the  star-con- 
nected windings  the  symbol  (*)  indicates  a  connection 
lo  the  neutral  of  the  motor. 

It  will  be  noted  that  there  are  two  drawings  for 
some  types  of  connections.  For  instance,  there  are 
two  series-delta  windings  shown  for  the  four-pole  ma- 
chine. The  first  of  these  drawings  shows  what  is  caller* 
a  "top-to-bottom"  connection  and  the  second  a  "top-tu- 
top  and  bottom-to-bottom"  connection.  These  are  indi- 
cated on  the  diagram  by  the  letters  T-B  and  T-T.  In 
the  top-to-bottom  connection  the  jumpers  connect  all 
like  poles,  skipping  alternate  poles.  In  the  top-to-top 
connection  the  jumpers  pick  up  adjacent  poles.  The 
top-to-top  connection  should  be  used  for  all  odd  coil 
groupings  which  are  given  on  the  charts.  In  reconnect- 
ing for  a  different  voltage  a  T-B  diagram  must  be  used 
in  conjunction  with  a  T-B  diagram;  likewise  a  T-T 
with  a  T-T  diagram. 

There  are  a  number  of  special  diagrams  showing  a 
two-speed  motor,  a  wound-rotor  and  star-delta  connec- 
tions which  give  an  idea  of  the  method  to  be  used, 
showing  the  principles  which  can  be  applied  to  all  cases. 
The  diagram  of  the  rotor  shows  the  method  of  bring- 
ing out  leads  for  slip  rings  spaced  120  deg.  apart. 

The  method  of  using  these  diagrams  and  charts  as 
practiced  by  the  writer  is  as  follows:  Instruction  is 
given  to  the  winder  as  to  the  number  of  coils  in  each 
group,  and  if  the  grouping  is  odd  the  instructions  are 
written  on  paper  in  the  order  shown  on  the  chart,  as, 
for  instance,  4455445  5.  After  the  coils  have 
been  connected  in  groups  or  "stubbed"  by  the  winder, 
all  of  the  top  leads  of  each  group  are  bent  out  from 
the  center  of  the  machine  and  all  of  the  bottom  leads 
are  bent  in  toward  the  center.  The  beginning  and  end 
of  each  coil  are  tagged  according  to  the  diagram  with 
metal  or  fiber  tags  having  numbers  corresponding  to 
the  numbers  indicated  on  the  diagram  at  the  ends  of 
the  coil  groups.  These  tags  are  drilled  so  that  they  can 
be  slipped  on  the  leads.  After  the  foreman  or  head 
winder  has  checked  the  tagging  the  winder  connects 
the  leads  by  putting  a  jumper  from  each  number  to 
the  corresponding  like  numbers.  If  only  two  tags  are 
removed  at  once,  there  is  less  chance  for  mistakes. 
When  all  the  jumpers  are  on,  the  motor  leads  indicated 
in  the  diagram  by  .4,  B,  C,  can  be  put  on,  after  which 
the  winding  may  be  soldered  and  the  joints  insu- 
lated, etc. 
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A — Dehydrating  plant  showing  method  of  handling  and 
treating  the  oil  which  contains  an  emulsified  water.  After 
being  treated  by  the  electrical  process,  the  clear  oil  flows 
into  the  tanks  at  the  left. 

B — Une  pump  for  pumping  oil  Into  pipe  line  from  enrthen 
storage  reservoirs   shown    In   the  background. 

C^Oil  well  pumped  by  electricity,  In  Kern  River  Olinelils, 
Kern  County,  California,  on  .lystcm  of  San  Joaquin  Light 
&  Power  Corporation,  showing  standard  construction  of 
transformer  installation  and  running  of  service  to  the  oil  well 


motor  house.      Energy   Is   delivered   at   11,000    volts,   motors 
being  operated  at  440  volts. 

D — Pumping  two  oil  wells  from  ore  motor  to  effect  a  bal- 
ance. 

E — Kighteen  wells  are  p'umpcd  Iiy  this  eccentric,  which  is 
electrically  driven  by  motor  shown  in  Fig.  F.  Cables  radiate 
from  the  eccentric  to  the  various  pumps. 

F — Interior  of  electrically  operated  Jack  plant  .showing 
belt  connections  and  counter.sh.ifts  controlling  speed  of  Jack 
operation. 


Interchange  of 
Industrial  and  Central  Station  Energy 

Data  in  a  Number  of  Individual  Cases  Give  Indication  of  the  Large  Sav- 
ings in  Coal,  Labor  and  Transportation  that  Would  Be  Possible  from  Elec- 
trical Interconnection   Between    Industrial  and  Central  Station  Plants 

By  CORNELIUS  G.  WEBER 

With  Vaughn  &  Meyers,  Consulting  Engineert 


IF  ALL  industrial  establishments  were  to  purchase 
their  electrical  energy  from  large  public  utilities, 
a  large  amount  of  coal  would  be  saved,  so  far 
as  the  generation  of  electricity  is  concerned;  but 
the  fact  that  many  industries  require  heat  in  the  form 
of  low-pressure  steam  at  once  makes  it  more  profitable 
for  such  industries  to  generate  energy  as  a  by-product. 
Usually  such  an  industry  will  generate  only  as  much 
energy  as  it  requires  for  its  own  use  and  will  operate 
an  engine  only   as   economical   in  fuel  consumption  as 
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investigations  resulted  in  the  compilations  of  detailed 
reports  based  on  actual  facts  and  measurements,  and 
since  plants  of  widely  varying  character  were  en- 
countered, it  was  thought  that  it  might  prove  of  inter- 
est to  work  out  the  over-all  fuel  economy  that  could  be 
anticipated  in  the  cases  considered  in  the  event  that 
they  were  electrically  interconnected  and  were  generat- 
ing electrical  energy  only  in  proportion  to  the  fuel 
needed  for  heating  and  processes,  disposing  of  ex- 
cess energy  to  the  central  station  at  times  when  more 
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FIG.  1 — ECONOMIES  OF  POWER  EFFECTED  IN  TYPICAL  INDUSTRIAL  PLANT 

Graph  A  represents  the  original  conditions.  In  B  Is  shown  the  Corliss  engine.  In  C  Is  shown  the  result  o(  Installing  a  new- 
result  of  replacement  of  live  steam  for  process  purposes  by  ex-  generator  set,  reduction  of  friction  load  through  electrification 
haust  steam,  the  boiler  biing  brought  up  to  proper  cfllclcncy.  and  the  use  of  superheated  steam  and  shows  a  condition  where 
waste  heat  reclaimed  from  a  solution  cooler  and  repairs  made  to  practically  no  exhaust  steam  is  wasted. 


the  case  may  require.  No  attention  is  given  to  the 
possibility  of  generating  all  the  energy  economically 
feasible  to  generate  from  the  steam  used  and  of 
disposing  of  the  excess  amount,  for  where  could  a 
market  for  the  surplus  be  found? 

In  a  study  of  this  subject  many  industrial  plants 
were  inspected,  and  in  the  particular  cases  cited  ex- 
haustive tests  and  analyses,  including  the  measure- 
ments of  live  and  exhaust  steam  consumption  of  ap- 
paratus and  processes,  boiler  tests,  economic  perform- 
ance tests,  heating  load  tests,  etc.,  were  made  for  the 
purpose  of  working  out  in  each  individual  case  a  plan 
of  rehabilitation  that  would  reduce  the  fuel  consump- 
tion of  the  specific  establishment  investigated.    All  such 


energy  was  being  generated  than  was  needed  and  pur- 
chasing energy  from  the  central  station  when  a  de- 
ficiency occurred. 

In  addition  to  the  fuel  economies  possible  in  the 
plants  considered  as  independent  units,  the  probable 
additional  fuel  savings  that  would  result,  were  these 
plants  provided  with  induction  or  other  generators  and 
connected  to  the  public  service  company's  distribution 
system,  have  also  been  worked  out.  The  plants  con- 
sidered embrace  industries  of  the  following  kinds: 
Automobile  parts,  machine  manufacturing,  food  prod- 
ucts, sheet-metal  products,  leather  manufacturing,  wood- 
working, structural  steel  fabricating,  textile  goods  and 
dye  works. 
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In  each  instance  the  fuel  consumption  was  first  de- 
termined, and  from  boiler  and  engine  tests  the  eco- 
nomic performance  was  determined.  The  low-pressure 
steam  requirements  for  heating  and  process  work  were 
then  found,  and  the  annual  fuel  consumption  was  com- 
puted on  the  basis  of  proper  performance  of  the  boilers, 
the  installation  of  more  economical  prime  movers  and 
the  utilization  of  exhaust  steam  to  best  advantage. 

In  Fig.  1,  A  represents  the  operating  conditions  as 
found  by  test.  The  diagram  is  self-explanatory  in  so 
far  as  it  represents  steam  utilization.  There  is  this 
to  be  added,  howev'er:  the  fuel  consumption  under  the 
conditions  revealed  was  6,033  tons  per  annum.  The 
processes  utilized  live  steam  at  low  pressure,  the  boilers 
were  operating  at  an  efficiency  of  only  63.2  per  cent, 
and  the  Corliss  engine  was  consuming  on  an  average 


(j'Q 


I  /i/e/  fhaf  cou/ci  be  conservec/  inc/epenUenf  of  etectrica/ 
3  inferconnecfion. 

\  fbrtfon  oftofcrf  rue/  requ/remenfs  necessary  mr  heafintj  and 
3  processes 

iFael  consumed  by  /he public  u/i/i/y  /O  supply  e/ectrica/  enertjy  lo 
the  indus/ria/  pla.if  for  //7e  amoun/  o/e/ecfr/ca/  enerc^y  a/ present 
delivered.. 

Fuel  necessary /a  supply /Tea/inc^  and prcxess  reijuiremen/s.   This 
\  represen/s  Ihe  lo/al  armounl or  rue/ /he plan/ shou/d burnJSaffK-a^tft 
Fuel  tvhich  Ihepul^ic  u/i/ity  shou/d  be  consuminrj  Id  supply  e/ec/nc 
energy  /o  /he  mdus/rlal  plan/  for  /he  amount  of  e/ec/nc  enenjys/tomrby/b 
.'ve/  consumed rn  /he  Indus/rial  p/an/,  bu/  for  tvhic/i  an  ecjuai  ar7?ourr/ is 
conserved  a/  //re  public  u/i/i/y  due  lo  excess  e/ec/rlc  enen^  qenemlect 
in  /he  indus/ria/  p/an/,  tvhich  enerqy  should  t?e  ohsorbed  by  the  public 
u/illty 

fuel  e/imina/ed  rrom  /rrdus/ria/ p/ant  due  .'o  e/ecfricat  in/erconrrec/ian. 
■/iilmvci//  hours  of eiec/rlc  enen^  genera  led  In  Indus /na/  plant 
/(iloiva//  hours  of  electric  eneryy  purchased  from  /hepub/ic  u/i/f/y 

/^i/cwat/ hours  of  electric  enerqy  tvhich  should  be  purchcfse^  from  //re 
public  ullll/y. 

[kll  Motvatt  hours  of  e/ec/nc  enerqy  tvhich  should  be  cfenera/ect ii, 
anduhiizedin,  /he  Indus /ria/  p/ant 

53  (1)0  Hilotvat/  hours  ofelec/rlc  eneqry  tvhkh 

■^  '^\_   should  be  qenera/ed  In  /he  Indus/rial powfr_ 

'    "'-'■"   pl^nt  anid  delivered  /b  the  public 
u/llity. 


4  5  6 

Plant   Number 

FIG.  2 — RELATIONS  BETWEEN  A  TYPICAL  GROUP  OF  INDUSTRIAL 

PLANTS  AND  CENTRAL  STATION 

Above  the  line  are  represented  the  conditions  in  the  indu.s- 
trlal  plant ;  below  the  zero  line  the  public  utility's  operation  con- 
sidered in  relation  to  the  particular  plant  Is  shown.  The  two 
bands  at  the  left  i-eprescnt  conditions  as  tliey  are,  while  at  tlie 
right  the  possible  Improved  condition  is  shown. 

43  lb.  (19.5  kg.)  of  steam  per  indicated  horsepower 
per  hour. 

In  B  of  Fig.  1  is  shown  the  operation  of  the  same 
plant  under  the  conditions  wherein  the  live  steam  for 
processes  is  replaced  by  exhaust  steam,  the  boilers 
brought  up  to  proper  efficiency,  waste  heat  reclaimed 
from  a  solution  cooler  and  the  Corliss  engine  carefully 
repaired  to  bring  its  steam  consumption  down  to  about 
30  lb.  (13.6  kg.)  of  steam  per  indicated  horsepower 
per  hour.  The  annual  fuel  consumption  represented 
by  B   is   3,519  tons. 

By  the  installation  of  a  direct-connected  poppet-valve- 
engine-driven  generating  unit,  the  use  of  superheated 
steam  and  the  elimination  of  a  considerable  friction 
load  by  electrification  3,100  tons  is  the  consumption. 


It  will  be  noticed  that  under  the  conditions  shown 
in  both  B  and  C  of  Fig.  1  there  is  not  a  sufficiency 
of  exhaust  steam  during  the  colder  months  to  meet 
the  requirements  and  that  a  considerable  amount  of 
live  steam  for  building  heating  and  process  work  is 
necessary.  This  steam,  being  all  low-pressure,  could 
first  be  drawn  through  a  larger  engine  and  additional 
electrical  energy  generated  to  be  fed  into  the  public 
utility  company's  distributing  system. 

The  amount  of  additional  energy  that  could  be  so 
generated  under  conditions  shown  in  C  of  Fig.  1  would 
be  360,000  kw.-hr.  per  annum.  During  the  months  of 
June,  July,  August  and  September,  when  some  exhaust 
steam  v.'ould  be  going  to  waste,  this  plant  could  utilize 
about  50,000  kw.-hr.  of  central-station  energy  in  order 
to  keep  from  wasting  exhaust  steam.  This  procedure 
would  eliminate  about  100  tons  of  coal,  which,  if 
valued  at  ?700,  would  mean  that  to  break  even  finan- 
cially the  plant  in  question  could  not  afford  to  pay 
more  than  1.4  cents  per  kilowatt-hour.  However,  if 
the  central  station  were  purchasing  the  360,000  kw.-hr. 
at,  say,  1  cent  and  were  charging  for  the  50,000 
kw.-hr.  2.5  cents,  the  plant  under  consideration  would 
still  be  ahead  by  an  amount  of  ($3,600  +  $700)  — 
$1,250  =  $3,050,  against  which  latter  figure  only  the 
additional  fixed  charges  on  the  larger  engine  and  gen- 
erator v/ould  have  to  be  figured. 

As  it  happens,  the  plant  discussed  is  not  a  consumer 
of  central  station  energy,  but  it  seems  reasonable  that 
under  present  conditions  even  a  central  station  could 
afford  to  purchase  energy  at  1  cent  per  kilowatt-hour. 
In  this  special  case  the  industrial-plant  owner  would 
be  ahead  $3,050  per  year  less  the  fixed  charges  on  that 
portion  alone  of  the  prime-mover  equipment  cost  which 
is  larger  than  his  own  needs  require.  The  central 
station  would  be  ahead  by  the  profit  represented  by 
$1,250  worth  of  new  business,  it  being  assumed  that 
the  fuel  and  labor  charges  in  the  central  station  amount 
to  1  cent  per  kilowatt-hour.  Should  it  cost  the  central 
station  more  than  1  cent  for  these  items  of  coal  and 
labor,  then  the  central  station  would  make  an  addi- 
tional profit. 

It  is  apparent,  of  course,  that  the  industrial-plant 
owner  could  generate  the  50,000  kw.-hr.  during  the 
summer  months  at  less  than  2.5  cents  per  kilowatt- 
hour  and  that  financially  it  would  be  to  his  advantage 
not  to  purchase  such  energy.  This  is  true,  but  it 
must  be  borne  in  mind  that  he  would  no  doubt  be 
willing  to  pay  the  amount  of  $1,250,  of  which  only 
$550  actually  represents  added  cost,  for  the  privilege 
and  opportunity  to  dispose  of  excess  energy  which  he 
would  be  generating  as  a  by-product.  It  is  evident  that 
the  above  represents  a  profit  to  both  parties  concerned. 
With  such  a  co-operative  arrangement  the  amount 
of  fuel  conserved  for  the  nation  at  large  would  be  about 
as  follows:  Assuming  that  the  central  station  can 
generate  energy  at  as  low  a  rate  as  2.5  lb.  (1.12  kg.) 
of  coal  per  kilowatt-hour,  then  the  purchase  of  the 
360,000  kw.-hr.  cited  previously  would  conserve  450  tons 
of  fuel,  since  the  central  station  would  be  buying 
360,000  kw.-hr.,  for  the  generation  of  which  it  would 
otherwise  have  to  bum  450  tons  of  coal.  During  the 
summer  months,  when  the  public  service  company  would 
be  selling  50,000  kw.-hr.  of  energy  to  the  industrial 
plant,  the  central  station  would  consume  62.5  tons  of 
coal  where  the  industrial  plant  would  be  consuming 
about  100  tons,  thereby  bringing  about  an  additional 
saving  of  37.5  tons,  or  a  grand  total  of  487.5  tons. 
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In  round  numbers,  the  annual  fuel  saving  in  so  far 
as  the  nation  is  concerned  would  be  from  475  to  500 
tons.  At  $7  per  ton,  this  would  represent  about  $3,500 
per  year,  which  latter  figure  must  be  reconciled  with 
the  industrial  plant  owner's  $3,050  profit  and  the 
central  station's  profit  on  $1,250  worth  of  new  business. 

The  summary  of  the  above  is  shown  as  plant  No. 
5,  in  Fig.  2.  By  consulting  the  key  the  curve  becomes 
self-explanatory.  Representations  above  the  line  0-0 
show  the  industrial  power  plant  operation  and  those 
below  the  line  the  public  utility's  operation  in  so 
far  as  it  is,  or  would  be,  affected  by  the  industrial 
power  plant  in  relation  to  which  it  is  considered.  In 
Fig.  2  there  are  four  .sets  of  bands  to  each  plant 
representation.  The  two  to  the  left  show  actual  con- 
ditions as  found,  and  the  two  to  the  right  as  tliey 
would  obtain  under  electrical  interconnection  condi- 
tions. By  a  similar  process  of  analysis  several  other 
typical  industrial  power  plants  have  been  charted  in 
a  summary  way,  as  further  shown  in  Fig.  2.  For 
convenience  they  have  been  arranged  according  to  mag- 
nitude of  coal  consumption.  Data  on  numerous  other 
plants  are  in  pos.sessioii  of  the  writer,  and  only  typical 
cases  have  been  selected. 

There  is  this  to  be  said  specially  about  plant  No.  1. 
This  plant  operates  gas  engines  for  generating  elec- 
trical energy,  but  burns  20,000  tons  of  coal  exclusive 
of  the  gas  engines  for  high-pre.ssure  and  low-pressure 
steam  purposes,  at  the  same  time  purchasing  3,000,000 
kw.-hr.  of  electric  energy.  Only  fuel  burned  for  steam 
purposes  has  been  considered,  and  that  portion  of  the 
steam  which  is  used  at  low  pressure  if  first  taken 
through  an  engine  as  a  reducing  valve  would  be  just 
sufficient  to  generate  the  same  amount  of  energy  as 
is  now  purchased.  As  it  happens,  the  power  demand 
is  practically  uniform,  and  since  low-pressure  steam 
is  used  also  at  almost  a  uniform  rate,  this  steam  would 
generate  energy  in  porportion  to  the  amounts  needed. 

Fig.  3  is  a  summary  of  Fig.  2,  showing  total  quan- 
tities of  fuel  to  be  saved.  As  found,  the  aggregate 
amount  of  fuel  consumed  per  annum  by  the  nine  plants 
considered  is  56,633  tons.  As  isolated  independent 
plants  under  reasonable  rehabilitation  plans,  these  same 
plants  would  consume  only  44,500  tons  of  fuel,  or 
12,083  tons  less.  Electrical  interconnection  and  opera- 
tion on  a  give-and-take  basis  would  result  in  an  addi- 
tional saving  of  11,400  tons  of  coal.  The  total  saving 
due  to  rehabilitation  and  electrical  interconnection 
would  be  23,550  tons,  as  represented  by  the  total 
areas  of  the  bands  .shown  in  Fig.  3.  This  is  41.5 
per  cent  of  56,633,  or,  in  other  words,  a  saving  of  41.5 
per  cent  in  fuel  would  be  possible  in  the.se  cases. 
The  solid  black  portions  of  the  bands  shown  in  Fig. 
3  represent  11,400  tons.  Electrical  interconnection 
would  result  in  a  saving  of  11.400  tons  in  44,500  tons. 
or  25.5  per  cent. 

In  these  cases  the  public  utility  would  lose  3,425.000 
kw.-hr.  of  business,  gain  3,125,000  k^v.-hr.,  and  in  addi- 
tion would  have  to  absorb  about  1,200,000  kw.-hr., 
bringing  about  a  net  loss  of  approximately  1,500,000 
kw.-hr.  to  the  public  utilities.  However,  the  business 
lost  would  represent  a  large  consumer  paying  a  low 
rate,  whereas  the  new  business  would  be  numerous 
small  customers  paying  a  higher  rate,  and  since  the 
1,200,000  kw.-hr.  to  be  absorbed  would  be  purchased  at 
a  low  rate,  it  is  quite  probable  that  the  public  utility 
would  be  benefited.  In  any  event,  a  plan  on  the  order 
outlined,   where   plant   No.   5   was   discussed    in   detail. 


would  have  to  be  worked  out  since  the  co-operative  plan 
would  have  to  be  of  benefit  to  the  public  utility  in 
order  to  be  attractive  and  workable.  From  a  national 
fuel-conservation  standpoint  the  public  utility  should 
be  interested  in  all  industrial  plants  and  every  indus- 
trial plant  should  be  a  subscriber  to  the  public  utility, 
which  should  be  operating  in  a  bigger,  broader  and 
better  field. 

In  one  instance  a  plant  consuming  45,000  tons  of 
coal  a  year  was  burning  3,000  tons  for  heating  buildings 
with  live  steam.  This  3,000  tons  could  readily  have 
been  utilized  for  power  purposes.  As  another  example, 
in  a  town  of  3,500  population  the  local  public  utility 
is  being  operated  with  uneconomical  engines  which  ex- 
haust the  steam  to  atmosphere.  The  public  utility's 
plant  is  situated  on  a  large  river,  and  the  installation 
of  a  condenser  would  result  in  saving  20  per  cent  of 
the  fuel.  In  this  same  municipality  there  is  a  large 
woodworking  establishment  consuming  a  combined 
amount  of  coal  or  its  equivalent  in  wood  refuse  equal 
to  9,000  tons  of  coal  per  year.  The  plant  operates 
twenty -four  hours  per  day,  and  its  exhaust  steam  re- 
quirements are  such  that  virtually  9,000  tons  of  coal 
or  its  equivalent  would  have  to  be  burned  for  steam- 
heating  purposes  regardless  of  any  power  requirements. 
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-SUMMARY  OF  COAL  SAVING  POSSIBLE  FOR  NINE 
INDUSTRIES  SHOWN   IN   FIG.  2 


However,  this  plant  was  actually  considering  the  pur- 
chase of  electrical  energy  from  a  water-power  concern, 
and  had  this  been  advised  and  done,  an  additional 
loss  to  the  general  public  would  have  been  added  to 
an  already  aggravated  situation. 

If  equipped  with  high-efficiency  engines,  the  wood- 
working establishment  would  have  been  in  position  to 
generate  more  than  all  of  the  electrical  energy  re- 
quired by  the  municipality  at  night  and  could  have 
generated  more  than  enough  to  meet  the  daytime  de- 
mands of  the  municipality  as  well  as  its  own  needs. 
In  other  words,  instead  of  this  establishment  pur- 
chasing energj-,  it  should  take  advantage  of  its  position 
to  sell  eneigy  to  the  local  public  utility,  allowing  the 
latter  to  shut  down  and  conserve  2.000  tons  of  coal 
per  year.  If  a  transmission  line  should  become  avail- 
able, the  plant  under  consideration  would  be  in  a  posi- 
tion to  retail  electrical  energy  to  other  consumers 
besides. 

The  annual  bituminous  coal  production  of  this  coun- 
try is  about  600,000,000  tons.  About  90,000,000  tons 
is  used  for  heating  houses  and  other  buildings, 
135,000,000  tons  for  railroad  operation,  375,000.000  tons 
for  industrial  purposes,  including  gas  utilities,  ore 
smelters  and  electric  central  stations.  It  seems  reason- 
able to  suppose  that  at  lea.st  200.000,000  tons  is  used 
per  annum  by  industrial  power  plants.  If  only  25  per 
cent  instead  of  the  41.5  per  cent  found  in  one  typical 
case  could  be  saved  by  electrical  interconnection  and 
other  means,  it  would  mean  an  annual  saving  of 
50.000,000  tons,  or  1,000,000  50-ton  cars. 
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LARGE  AMOUNTS   OF   POWER  AT   INDUSTRIAL  VOLTAGES  REQUIRE 

DISTRIBUTION  LINES  OF  HEAVY  CONSTRUCTION 

Double-ring  bus  line  of  the  Bethlehem  Steel  Company  at  Spar- 
rows Point,  Md.  On  the  left  is  shown  a  view  of  one  of  the 
switching  towers  and  at  the  right  one  of  the  main-line  towers. 
This  6,600-volt  line  has  been  designed  for  two  three-phase  circuits 
made  up  of  two  1,000,000  circ.mil  cables  in  parallel  for  each 
phase.      Present  requirements   call  for  only   one  cable  per   phase. 


CONTINUITY  of  service  is  fully  as  dependent 
on  the  distribution  system  of  the  industry  as  it 
may  be  on  the  central  station  or  the  industrial 
plant  supplying  that  service.  If  the  weak  link 
in  the  system  is  in  the  distribution  of  the  power  to  the 
various  sections  of  the  plant,  then  greater  thought 
should  be  given  as  to  how  this  may  be  corrected.  In  the 
new  plant  design  features  may  be  incorporated  that  will 
adequately  take  care  of  the  sectionalizing  of  troubles  and 
prevent  sections  of  the  plant  from  being  shut  down  by 
short-circuit  condition.s  in  the  distribution  system  which 
should  have  been  isolated  automatically  and  without 
throwing  any  section  of  the  plant  out  of  operation.  By 
rearranging  switches  and  changing  types  of  relay,  to- 
gether with  a  check  of  the  selective  action,  it  is  often 
possible  to  improve  the  old  system  and  eliminate  pos- 
sible interruptions  of  service. 

At  the  plant  of  the  Bethlehem  Steel  Company  the 
original  plans  were  laid  out  in  such  a  way  that  only  the 
most  unusual  and  unforeseen  conditions  could  throw 
any  section  of  the  plant  out  of  service  because  of  motor 
troubles,  or  anything  else,  producing  short-circuit  con- 
ditions on  the  distribution  system. 

The  distributing  system  consists  of  a  6,600-volt, 
three-phase,  double-ring  bus,  on  which  are  installed 
four  switching  towers,  with  taps  off  to  the  principal 
substations.  These  substations  are  at  the  40-in.  bloom- 
ing mill,  the  60-in.  universal  plate  mill,  the  rail  mill  and 
the  coke  oven.  Other  stations  at  the  tin  mills,  sheet 
mill.s,  sintering  plant,  shipyards,  ga.s-pumping  plant  and 
central  pumping  station  are  fed  from  one  of  the  prin- 
cipal substations.  A  portable  substation,  consisting  of 
a  400-kw.  rotary  converter  with  necessary  transformers 
and  .switching  equipment  mounted  in  a  standard  rail- 
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way  box  car,  is  used  anywhere  around  the  plant  where 
occasion  requires. 

As  shown  in  Fig.  1,  the  loops  originate  and  end  at  the 
gas-engine  power  stations,  and  energy  from  Baltimore 
is  fed  into  the  loops  at  No.  1  substation.  All  principal 
switching  on  the  loops  is  designed  with  an  ultimate 
capacity  of  35,000  kva.,  and  the  line  construction  is 
about  as  heavy  as  is  possible  to  install  using  present 
practice. 

Steel  towers,  85  ft.  (25.9  m.)  in  height  each,  weigh- 
ing 17,000  lb.  (7,700  kg.)  and  supporting  five  cross- 
arms  and  a  working  platform,  carry  the  line  around 
the  plant.  The  lines  consist  of  1,000, 000-circ.mil 
double-braid  weatherproof  wira,  carried  on  special 
cable-top  33,000-volt  insulators.  At  various  strain 
points  on  the  line  special  double-barreled  strain  insu- 
lators and  clamps  are  used.  The  switching  towers  are 
the  same  height  as  the  line  towers  and  carry  all  the 
switching  in  a  two-compartment,  two-floor  house  at  the 
top  of  the  tower.  The  two  compartments  are  provided 
so  that  the  switching  on  one  loop  is  entirely  independent 
of  that  on  the  other  loop.  The  substations  connected  to 
the  ring  bus  are  tied  together  by  a  three-phase,  550- 
volt  and  a  250-volt  direct-current  tie  line.  There  are  a 
complete  system  of  relays  and  automatic  switches  for 
the  full  protection  of  all  the  lines  and  an  independent 
telephone  system  connecting  each  substation  with  the 
load  dispatcher.  Weatherproof  wire  is  used  in  all  cases 
to  protect  from  the  corrosive  action  of  the  plant  gases. 

By  reference  to  Fig.  1  it  will  be  seen  that  each  switch- 
ing tower  is  protected  by  two  oil  switches,  one  on  either 
side  of  the  tap-off  point,  these  switches  being  operated 
by  relays  of  a  directional  type.  The  route  around  the 
ring    in    a    counter-clockwise    direction    is    known    as 
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route  No.  2,  and  that  along  the  loop  in  a  clockwise  direc- 
tion is  known  as  route  No.  1.  If  the  fault  occur  be- 
tween the  power  house  and  the  40-in.  blooming  mill, 
the  switches  should  function  to  cut  off  this  section  of 
the  line  according  to  the  tabulation  in  Case  I,  which 
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-SIMPLIFIED  IHA<1R.\M  OF  DOUBLE-RING  BUS  SYSTEM, 
USING   DIRECTlCfNAL  RELAYS 


The  arrows  In  each  case  show  the  direction  of  power  rcqulri'il 
to  trip  the  relay.  At  each  switch  Is  given  tho  time  of  operation 
required  for  the  partlcul.ir  setting,  which  In  tliis  case  Is  a  I'ttle 
greater  than  full-load  current  for  the  line.  Relays  for  the  sub- 
station  switches   are   in.stantancous.    reverse   power  relays. 

gives  the  switches  through  which  the  current  passes  to 
reach  the  station  at  fault,  an  X  mark  indicating  the 
switches  which  open. 


CA.SE  1— TIMIO  FUNCTION  (IF  .SWITCHKS  TO  F.MI.T  WIlFliE  rAll.T 
IS  IN  Fllt.-<r  SKCTION  OF  THK  LINK 


Route  No.  I,  Seconds 
1.8 

(opposite  direction) 


0  2 
1.4 

0  6 
10 

1  0 

0  6 

1  4 
.\0.2 


Koute  No.  2.  Seconds 
Jf  1 .  8.     Opens 


(opposite  direction) 

(opposite  direction) 

(opposite  direction) 
Opens 


It  will  be  noted  by  reference  to  this,  table  that  should 
a  fault  be  located  in  this  section  the  power-house  bus 
switch  will  open  in  1.8  seconds,  clearing  the  bus  in  the 
route  No.  2  direction.  By  following  around  route  No.  1 
it  will  be  seen  that  the  first  switch  does  not-  trip  since 
its  relay  is  operated  only  by  power  in  an  opposite  direc- 
tion. The  next  relay  is  set  for  one  and  four-tenths 
seconds;  the  one  following  that  is  set  for  the  opposite 
direction,  the  next  one  for  one  second,  the  next  for  the 
opposite  direction,  and  the  next  for  six  seconds.  The 
relay  following  this  is  set  for  the  opposite  direction, 
and  the  next  one  for  two  seconds.  The  relay  set  for 
two  seconds  naturally  goes  out  first  on  route  No.  1, 
clearing  the  fault  from  that  side. 

Assuming  that  the  next  fault  is  between  the  40-in. 
blooming  mill  and  the  110-in.  and  60-in.  plate  mills, 
Case  II  shows  the  selective  operation  of  the  relays : 


CASE  II— TIME  FUNCTION  OF  SWITCHES  TO  FAULT  WHERE  FAULT 
IS  IN  SECOND  SECTION  OF  LINE 


Route  No.  I,  Seconds 
1.8 

(opposite  direction) 


0.2 
0.4 

Ob 

10 

10 

.YO  6 


Route  No.  2,  Seconds 

1.8 

0.2        (opposite  direction) 


(opposite  direction)       jri.4.     Opens 

(opposite  direction) 
Opens 


Each  tap  to  a  substation  or  mill  from  the  switching 
station   is   protected   by   instantaneous   reverse   power 


relays,  and  to  check  a  fault  in  the  switching  station  the 
following  conditions  may  be  followed  out  as  shown  in 
Case  III: 

CASE   III  -TI.ME  FUNCTION  OF  SWITCHES  TO  FAULT  (FAULT  AT 
FIU.ST  SWITCHlNC:  STATION* 


Route  No.  I,  Seconds 
I   8 


0  2 

1  4 

0  6 

1  0 
I  0 

AO  6. 
14 


(opposite  direction) 

(opposite  direction) 

(opposite  direction) 

Opens 

(opposite  direction) 


Koute  .No.  2,  Seconds 
X\   i.     Opens 
0.2       (opposite  direction) 


By  choosing  any  possible  location  for  a  fault  it  will 
be  found  that  the  selective  operation  of  the  switches  on 
either  route  works  in  general  as  illustrated.  As  each 
ring  is  entirely  independent  except  for  the  connection 
at  the  substation  buses,  and  protection  here  is  instan- 
taneous, there  is  hardly  any  possible  condition  that  can 
throw  a  substation  out  of  service. 

Ti!«E  Setting  for  Protective  Operation  of  Relays 

As  a  sectionalizing  system  is  dependent  on  the  opera- 
tion of  relays,  the  time  interval  of  setting  is  most  im- 
portant. In  the  first  place,  the  relays  must  be  set  for 
the  greatest  protective  operation  of  the  system,  and  in 
the  .second  place,  their  operation  must  be  accurate  so 
that  the  proper  relay  will  function. 

The  maximum  relay  operating  current  was  deter- 
mined in  this  case  from  the  short-circuit  conditions, 
which  were  calculated  to  be  10,950  amp.  per  phase,  or 
for  the  relays  45.7  amp.  per  phase.  The  current  setting 
of  the  relays,  however,  was  determined  by  the  normal 
load  current,  and  the  setting  decided  on  was  that  which 
would  trip  the  breakers  at  a  line  current  of  1,920  amp. 
While  this  was  a  very  heavy  load  for  the  line,  it  was 
not  thought  advisable  to  set  the  relays  for  a  lighter 
load,  as  conditions  might  arise  which  would  make  it 
necessary  to  carry  all  the  load  possible  for  a  short  time. 
After  setting  the  current  screws  at  this  value  of  cur- 
rent (8  amp.)  all  the  relays  were  set  for  the  proper 
time  of  tripping  with  a  load  of  50  amp.,  based  on  the 
45.7  amp.  short-circuit  current,  and  the  time  interval 
was  tested  for  several  of  the  switches  when  this  trip- 
ping current  was  applied,  since  the  interval  must  not 
be  less  than  this  time  lag  of  the  switch,  otherwise  selec- 
tive action  could  not  be  obtained.  This  test  was  made 
by  connecting  the  oil  switch  to  close  a  25-cycle  circuit 
of  100  volts  on  a  cycle  counter  through  two  blades  of  a 
three-pole  knife  switch.    As  shown  in  Fig.  2,  the  third 
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FIGS.   2   AND   3 — CONNECTIONS   FOR   STARTING  CYCUI  COUNTER 

AT  THE  SAME  TIME  TRIPPING  CURRENT  IS  THROWN  ON  RELAY 

Fig.  2  is  a  .simplified  scheme  for  checking  Individual  relays,  and 
Fig.  3  Is  the  set-up  used  In  throwing  the  current  on  the  particular 
section  of  the  line  to  be  tested,  together  with  the  relay  which 
is  supposed  to  trip. 

blade  of  this  switch  was  connected  so  as  to  throw  125- 
volt  direct  current  tripping  current  on  the  coil  of  the 
breaker.  By  closing  the  knife  switch  the  cycle  counter 
and  the  tripping  action  were  begun  simultaneously,  and 
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the  opening  of  the  oil  switch  stopped  the  cycle  counter, 
.showing  the  number  of  cycles  required  for  the  tripping 
action  to  take  place.  An  average  of  numerous  trials 
show  this  time  interval  of  the  breakers  to  be  2.4  cycles. 
To  allow  an  ample  safety  factor  and  to  take  into  account 
the  time  required  to  rupture  a  heavy  arc  in  a  switch 
tank,  the  interval  between  successive  switch  operations 
for  proper  selective  action  was  taken  as  10  cycles. 

After  determining  the  number  of  stations  connected 
to  the  ring  bus,  the  time  setting  of  the  relays  can  be 
figured  out  very  easily,  knowing  the  interval  of  setting 
determined  above.    Diagram  No.  1  shows  the  simplified 


the  transmission  lines,  except  that  the  relays  were  con- 
nected directly  to  the  line  instead  of  having  current 
and  potential  transformers.  Contactors  were  connected 
so  that  each  contactor  represented  one  pole  of  a  circuit 
breaker  and  were  held  in  by  125-volt  direct  current 
with  a  lamp  in  series  with  the  coil.  When  the  relay 
tripping  circuit  closed  it  short-circuited  the  coil  of  the 
corresponding  contactor  and  allowed  it  to  drop  open, 
thus  clearing  the  line  exactly  as  the  oil  circuit  breaker 
would  do  in  actual  operation.  An  overload  of  50  amp. 
was  put  upon  the  relays  at  each  section  of  both  loops 
and  all  phases  in  turn  to  insure  that  the  proper  relays 


iPhase  no  V.  Buses 
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riG.  4 — MINIATURE  LAYOUT  USED  TO  DETERMINE  THE  ACCURACY  OF  RELAY  OPERATION 


In  making  the  layout  it  i.s  necessary  to  reproduce  tile  condi- 
tions siiown  in  tiie  -simplifled  diagram  of  Fig.  1.  Single-pole 
contaotor-s  replace  thie  oil  switohc."!,  and  when  the  corresponding 
relay  trips  it  .short-circuits  the  lioldinK  coil  of  the  contactor, 
allowing  the  contactor  to  drop  out.  In  this  manner  the  section 
of  the  line  is  cleared  in  the  same  way  as  it  would  be  with  the 
oil  switch.  At  each  substation  the  two  buses  are  tied  together 
by  the  substation  bus,  and  this  condition  is  shown  by  the  cross- 
tie  lines  from  loop  A  to  loop  B  in  the  diagram.  The  instan- 
taneous  relays   used   on   the  substation   circuits   and   the   switches 

connections  for  this  system,  consisting  of  power  house 
and  four  switching  stations,  with  the  sequence  of  opera- 
tion a,s  shown  in  the  table. 

Short-circuit  conditions  often  set  up  surges  that  in- 
fluence relays  at  a  considerable  distance  from  the  source 
of  trouble,  causing  switches  to  trip  which  according  to 
the  layout  should  have  been  entirely  protected  from 
interruption.  To  determine  the  accuracy  with  which 
these  relays  functioned  an  experimental  layout  was  con- 
structed which  would  approximate  very  closely  the  con- 
ditions to  be  found  on  the  distribution  system,  as  shown 
in  Fig.  4.  A  three-phase,  110-volt  circuit  was  connected 
through  the  relays  and  through  contactors  exactly  as  in 


themselves  are  not  shown  in  this  set-up  as  it  was  not  considered 
necessary  to  make  any  test  in  this  connection.  By  short-circuit- 
ing different  sections  of  the  line  and  at  the  same  time  noting 
the  length  of  time  for  the  circuit  to  be  opened  by  using  the 
cycle  cliccking  counter,  an  accurate  check  may  be  had  on  the 
relay  operation  of  the  entire  system.  Up  to  the  present  tiine 
only  about  two-thirds  of  the  transmission  system  has  been  com- 
pleted, but  as  soon  as  the  remaining  section  is  finished  actual 
power  tests  will  be  made  to  check  the  accuracy  of  the  selective 
operation. 

would  operate  first  in  each  case.  Power  was  fed  to  this 
circuit  from  both  ends  of  the  loop  and  from  the  center, 
representing  the  power  from  the  generating  plant  and 
No.  1  substation  respectively,  to  reproduce  as  nearly  as 
possible  actual  operating  conditions.  By  this  system  it 
was  found  the  proper  relay  would  operate  as  desired. 

In  order  to  minimize  the  amount  of  energy  which 
could  flow  to  a  short  circuit  occurring  in  any  section  of 
one  of  the  ring  buses  when  both  are  tied  together  at  each 
substation  bus  connected  to  switch  towers,  reverse-cur- 
rent relays  are  also  provided  on  each  circuit  breaker 
feeding  each  substation,  and  these  are  .set  to  open  break- 
ers almost  instantaneously  at  a  low  current. 
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Systematic  Inspection  and  Maintenance 

Prevention  of  Production  Delays  by  Careful  Attention 
to  Inspection  of  Electrical  Apparatus  Found  Advan- 
tageous   by    the  Bethlehem  Shipbuilding  Corporation 


VIEWED  from  the  standpoint  of  economic 
importance,  uninterrupted  production 
places  a  heavy  responsibility  upon  the 
electrical  inspection  and  maintenance 
organization  of  the  industry.  The  problems  of  the 
shipyard  in  this  regard  are  not  peculiar  or  distinct 
from  those  of  other  industries,  and  the  methods  devel- 
oped at  the  Fore  River  yards  of  the  Bethlehem  Ship- 
building Corporation 
are  indicative  of  the 
attention  now  being 
paid  to  continuity  of 
service  by  prevention, 
rather  than  cure,  of 
electrical  troubles. 

Routine  electrical 
construction,  inspec- 
tion and  maintenance 
in  the  yard  require  a 
present  staff  of  about 
248  men;  including 
crane  operators.  This 
total  includes  electri- 
cal-department forces 
engaged  in  ship  in- 
stallation work.  The 
major  portion  of  the 
inspection  and  main- 
tenance of  the  electri 
cal  equipment  in  the 
yard  proper,  excluding 
vessels,  is  handled  by 
about  fifty  men.  At 
the  head  of  the  de 
partment  is  a  foreman 
reporting  to  the  as- 
sistant superintendent 
of  the  works,  anil 
under  the  former  the 
force  is  subdivided 
into  groups  in  charge 
of  quartermen  respon- 
sible for  plant,  mer- 
chant-boat and  sub- 
marine electrical  work.  Other  groups  are  in  charge 
of  so-called  leading  men  who  supervise  the  electrical 
inspection  done  by  crane  operators,  of  which  eighty-two 
are  employed,  temporary  lighting  gangs  and  miscellane- 
ous service. 

Emphasis  is  laid  at  every  point  in  the  organization 
upon  the  prevention  of  trouble  and  upon  the  quickest 
possible  restoration  of  service  in  case  of  equipment 
failure.  The  inspection  and  maintenance  work  is  com- 
bined to  this  end.  The  insjjectors  are  all  electricians, 
and  to  each  man  considerable  latitude  in  his  work  is 
allowed,  though  he  is  held  strictly  accountable  for  the 
performance  of  equipment  in  his  assigned  area.  The 
more  important  apparatus  receives  frequent  examina- 
tions, and  regular  records  of  inspection  are  a  vital 
feature  of  the  departmental  service.  No  instruction 
books  are  used,  and  individual  inspectors   follow  their 


INSPECTION   OF   MOTORS   IN   SIlirVARD   WORKS   PLAYS   AN   IMPORTANT  PART 
IN  REDUCINO  LOSS  OF  TIME 

This   particular   view   sliows   tin-   cranewa.v   over   mi-rcliant   vi.s.sol    under  con- 
stru<  tion  at  tlio  Foro  River  works  of  ttie  lii'tliloliem  i^ilpbiiililinc  ("'iirpoiiitlon. 


own  preference  in  regard  to  sequence  of  examinations, 
except  that  weekly  oiling  of  motors  and  monthly  check- 
ing of  armature  or  rotor  clearances  are  required,  with 
cleaning  intervals  depending  on  class  of  service  and 
running  usually  in  very  active  departments  upon  a 
weekly   or   shorter   basis. 

The  flexibility  of  the  organization  and  the  individual 
latitude  allowed  in  detailed  work  do  not,  however,  per- 
mit the  overlooking  of 
important  routine. 
The  crane  service  is 
the  most  important 
motor  work  in  the 
yard,  and  for  this 
reason  crane  operators 
are  required  to  make 
a  daily  written  report 
on  crane  conditions 
and  are  included  in  the 
inspection  force. 
These  reports,  4  in.  x 
5  in.  (10  cm.  x  12.5 
cm.)  in  size,  cover  the 
mechanical  and  elec- 
trical status  of  the 
major  parts  of  each 
crane,  also  giving  the 
production  hours  lost 
in  case  of  interrup- 
tion and  notes  on 
repairs  effected. 
They  are  filed  daily  at 
the  office  of  the  elec- 
trical department.  One 
report  per  crane  is 
prepared  per  shift. 

From  the  daily  re- 
ports of  crane  oper- 
ators a  7-in.  x  9-in. 
(17.5-cm.  x  22.5-cm.) 
weekly  report  of 
breakdowns  on  cranes 
is  prepared  by  the 
clerical  staff  of  the 
departmental  office,  showing  the  crane  number,  date  and 
period  of  outage,  cause  of  breakdown  and  the  repair 
man  concerned  in  service  restoration.  It  is  not  con- 
sidered necessary  to  compile  periodical  summaries  of 
the  weekly  reports.  The  regular  inspection  includes 
examination  of  commutators,  brushes,  observation  of 
bearing  conditions,  vibration,  heating,  control  and  gear- 
ing condition. 

A  graphic  chart  of  motor  inspection  is  prepared  for 
each  department  and  kept  on  file  in  the  electrical  depart- 
ment office.  This  provides  space  for  checking  the  con- 
dition of  every  motor  on  even-  day  of  the  month,  and 
shows  at  a  glance  the  regularity  of  cleaning,  oiling, 
the  air-gap  clearance,  periods  of  idleness  on  account  of 
repairs  or  lack  of  work  for  a  particular  tool  and  the 
date  on  which  bearings  were  washed.  On  the  original 
record  colored  symbols  are  used  to  report  these  condi- 
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tions,  those  requiring  prompt  attention  being  indicated 
in  red.  A  typical  record  for  the  joiner  shop  during 
June, -1920,  covers  forty-four  motors  and  shows  that 
each  motor  was  oiled  six  times  and  cleaned  six  times, 
with  one  air-gap  examination.  Six  motors  had  their 
bearings  washed  out  with  kerosene.  Any  irregularity 
in  inspection  routine  is  immediately  noted,  and  the 
work  of  field  inspectors  is  frequently  checked. 


From  time  sheets  turned  into  the  office  daily  a  weekly 
report  of  the  maintenance  work  performed  by  electrical 
department  employees  is  prepared  and  a  copy  sent  to 
the  department  in  which  the  work  is  done.  This  gives 
each  department  head,  including  the  foreman  of  electrical 
inspection  and  maintenance,  a  continuous  record  of  the 
cost  of  repairs  on  his  equipment,  and  it  affords  a  basis 
for  budget  estimates  in  connection  with  appropriations 
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Graphic  Motor   Inspection  Chart 


Idle  for   Mechanical  repairs 

A      Air  gap  clearane    0.« 

X      Motor   cleaned 

3i     Motor   cleaned  and  Babbitt 
Bearings  -washed 


A      Air  gap  clearance   dangerous 
Idle,  Electrical  repairs 

o     Oiled 
I  die,  not  working 


FIG.  3 


FIG. 8 


MOTOR  INSPECTION  AND  MAINTENANCE  RECORDS  USED  AT  THE  KORE  RIVER  SHIPYARD 


There  are  1,500  motors  totaling:  8,000  hp.  and  motor  records  are 
entcrfd  on  cards  shown  In  K1k.s.  1  and  4.  Thu  master  motor  card 
gives  details  of  a  type  and  saves  duplicate  entries  on  the  indi- 
vidual card.     FiR.  3  shows  the  graphic  record  of  motor  Inspections 


and  Flp.  5  a  graphic  record  of  productive  hours  lost.  Crane 
operator.**  report  d.illy  on  form  shown  In  Fig.  6  and  the  reports 
are  summarized  on  form  .shown  In  Fig.  8.  Apparatus  out  of  order 
is  taKged  with  tag  shown  In  Fig.  7. 
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for  future  repair  service.  It  is  not  considered  necessary 
to  prepare  periodical  summaries  of  these  records, 
although  they  are  available,  as  are  the  crane  break- 
down reports  previously  mentioned,  in  case  executive 
analysis  of  equipment  performance  are  demanded. 

Whenever  a  motor-driven  machine  is  taken  out  of  ser- 
vice a  6.i-in.  x  3J-in.  (15.6-cm.  x  7.8-cm.)  red  tag  is 
attached  to  it  by  the  electrical  inspector,  who  tears  ofT 
a  red  check  strip  and  turns  it  over  to  the  electrical  de- 
partment foreman  pending  completion  of  repairs.  Each 
tag  is  provided  with  wire  to  facilitate  its  rapid  attach- 
ment to  the  machine.  The  dates  of  suspension  and  of 
restoration  are  indicated,  so  that  the  hours  and  minutes' 
duration  of  sen-ice  outage  may  be  computed.  The  tag 
also  shows  who  is  responsible  for  removing  the  machine 
from  service  and  other  notes  as  required.  When  the 
machine  is  restored  to  sen'ice  the  foreman  of  the  elec- 
trical department  is  notified  and  the  section  of  the  tag 
in  his  custody  is  filed. 

The  great  number  of  motors  and  other  electrical 
equipment  used  at  Fore  River  necessitates  a  complete 
record  of  each  unit,  so  that  repairs  can  be  made  in  the 
minimum  time.  A  new  card  system  just  going  into 
effect  consists  of  two  types  of  cards,  one  known  as  an 
"individual  motor  record"  and  the  other  as  a  "master 
motor  record."  The  "individual  motor  record"  lists 
each  motor  by  name-plate  data,  starter  data,  company 
number,  manufacturer's  name,  rating  and  serial  number. 
This  card  is  designed  merely  to  provide  a  proper  record 
of  each  unit  of  motive  power,  regardless  of  how  man^■ 
times  such  a  motor  may  be  duplicated  in  the  plant.  The 
card  is  given  a  file  number  corresponding  to  the  file 
number  on  the  "master  motor  record"  card  and  in  this 
way  the  data  on  the  latter  may  be  quickly  found  and 
applied. 

The  "master  motor  card"  gives  the  essential  data  for 
repairs  on  each  type,  size  and  design  of  motor,  using 
one  card  for  each  change  in  specifications.  All  the 
necessary  data  for  rewinding  a  5-hp.,  220-volt  direct- 
current  motor  of  a  given  make  and  speed,  for  instance, 
are  recorded  on  a  "master  motor  record"  card,  with 
particulars  as  to  pulley,  bearing,  brush,  armature,  coil 
and  commutator  design  sufficient  to  enable  new  parts 
to  be  ordered  without  delay  or  else  manufactured  in  the 
electrical  shop  of  the  yard.  This  scheme  saves  a  vast 
amount  of  labor,  avoiding  the  necessity  of  recording 
over  and  over  again  the  essential  information  for  dupli- 
cated units  on  the  backs  of  individual  motor  cards  such 
as  are  ordinarily  maintained  in  industrial  plants.  The 
record  cards  are  5  in.  x  8  in.  (12.5  cm.  x  20  cm.)  in  size 
and  thus  offer  much  more  space  for  data  than  the  3-in. 
X  5-in.  (7.5-cm.  x  r2.5-cm.)  cards  so  often  found  in 
factories. 

Recently  a  graphic  chart  showing  the  productive  hours 
lost  as  a  result  of  breakdowns  of  equipment  has  been 
put  in  use  at  Fore  River,  one  being  prepared  weekly  for 
each  department.  The  result  of  the  inspection  and  main- 
tenance work  thus  appear  at  a  glance,  expressed  in  the 
most  significant  units  on  a  weekly  basis.  In  a  tj'pical 
departmental  chart  covering  the  period  from  Feb.  7  to 
June  19  it  appears  that  the  time  per  week  lost  by  me- 
chanical troubles  on  cranes  varied  from  zero  to  twenty- 
five  hours,  there  being  six  weeks  in  which  no  ser\'ice 
outage  occurred  from  this  cause.  In  only  five  weeks  of 
this  period  were  the  total  productive  hours  lost  in  ex- 
cess of  sixty  minutes  for  any  one  week.  Electrical 
troubles  on  cranes  in  this  department  caused  a  maximum 


loss  of  seventeen  hours,  and  in  nine  weeks  no  productive 
hours  were  lost  from  electrical  causes.  The  plotting 
of  these  outages  enables  the  recurrence  of  any  particular 
class  of  trouble  to  be  "spotted"  quickly,  and  the  absence 
of  rectangular  areas  indicating  the  hours  lost  contrib- 
utes toward  a  "clean  sheet." 

In  general,  electrical  repair  work  is  performed  on  an 
"hourly  bonus  contract"  system,  which  has  reduced  the 
cost  of  some  jobs  50  per  cent  in  comparison  with  a  flat 
day  rate.  Such  work  as  slotting  commutators,  rewind- 
ing armatures,  making  armature  coils,  stripping  arma- 
tures, rewinding  portable  drilling  and  reaming  ma- 
chines, mechanical  jobs  in  the  electrical  shop,  making 
portable  extension  lights  and  stringers  and  rewinding 
alternating-current  stators  is  scheduled  in  this  way. 
From  thorough  studies  of  the  time  required  to  perform 
given  jobs  a  base  curve  showing  the  hours  allowed, 
either  in  toto  or  per  unit,  is  prepared,  so  that  the  allowed 
time  can  be  checked  readily. 

Including  portable  apparatus,  about  1,500  electric  mo- 
tors are  in  service  at  Fore  River.     Of  these,  792  are 
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MOTORS   FOR   CRANE    SERVICE   ARE   A  VERY    IMPORTANT 

APPLICATION   IN   THE  SHIPBUILDING   INDUSTRY 

In  the  Fore  River  yard  there  arc  flfty-slx  cranes,  ranging  in 
rapacity  from  5  tons  to  75  tons.  Power  service  for  these  cranes 
is  220-voIt  direct  current. 

motors  driving  equipment  of  the  heavier  type.  The  total 
connected  power  load  of  the  yard  is  about  8,000  hp. 
The  motors  range  in  size  from  fan  motors  up  to  787-hp. 
air-compressor  equipment,  and  the  variety  of  service 
covers  the  operation  of  cranes,  machine  tools,  trucks, 
elevators,  drills,  reamers,  office  devices,  hoists,  engrav- 
ing and  blueprinting  machines,  and  electric  riveting  and 
welding  apparatus,  signaling  systems,  storage  battery, 
testing  and  radio  work.  There  are  at  present  only  a  few 
alternating-current  motors  in  the  plant,  most  of  the 
energy  being  transformed  into  direct  current  in  a  sub- 
station connected  with  outside  sources  of  supply.  The 
standard  power  service  is  at  220  volts.  Fifty-six  electric 
cranes  are  in  use.  ranging  in  capacity'  from  5  tons  to  75 
Ions  and  in  span  from  50  ft.  to  120  ft.  (15  m.  to  36.5  m.). 


Electrical  Development  and  Industrial  Progress  Have 
Become  Almost  Synonymous 


A Electrical   precipitation    Is   saving   thousands   of   dollars 

for  smelting  and  refining  companies.  Twelve  sets  for  this 
purpose  are  shown  installed  at  the  Murray  plant  of  the 
Smelting  &  Refining  Company.  ,„v,ii-i,„^ 

B — Electric  sherardlzing  furnaces  are  well  established 
even  though  not  familiar  to  many  engineers.  The  furnace 
illustrated    ha.s    its    transformer   conveniently    situated. 

C— Application  of  electric  welding  to  ship  building  chain 
making,  structural  steel  repair  and  assembly  has  effected 
many  economies.  Oil  circuit  lireaker  tanks  are  bemg  welded 
by   operator  shown    in    the    inset.  ,     ^        ,, 

D — fombined  electric-air  channeler  used  by  Vermont 
Marble   Company   indicates  Just  one  entry  of  electricity   into 


a   field    that   was   formerly   considered   exclu.s.vely    pneumatic. 

E— Rubber  plants  are  firm  advocates  of  flrst-Class  e  ec- 
trical  equipment.  A  three-roll  calendar  driven  by  an  auto- 
matic calendar  motor   is   shown. 

F_Cement-mill    service    is    a     severe    duty    for    any    ma 
chinery    but  motors   are   measuring  up  to  every   Phase   of  It^ 

'^•'SLTuUrer"mUr^ar'e  being  electrified  from  '-ji  saw^  to 
sliinglc-mills  with  great  satisfaction.  The  shingle-mills 
shown  are  driven  by  one  20-hp.  .md  one  3-hp.  squirrel-cage 
motor. 


Burning  Sawmill  Refuse* 

Comparison  of  Wood  Refuse  Fuel  with  Fuel  Oil — How  to  Determine  When  Price  for  One  Is 

More  Economical  Than  the  Other — Tests  of  Fuel  Using 

Various  Methods  of  Firing 

By  DARRAH  CUKBET 

Engineer  C.  C.  Moore  &  Company,  Son  Francisco 


THERE  has  not  been  a  very  extensive  use  of 
sawmill  refuse  fuel  in  power  plants  up  to  the 
present  time  owing  to  the  fuel  being  so  bulky 
and  inconvenient  for  handling  in  large  quanti- 
ties and  also  because  other  fuels  have  been  available  at 
prices  which  make  them  more  attractive.  On  account  of 
the  recent  very  rapid  increase  in  the  costs  of  coal  and 
oil  fuel  there  has  been  a  strong  tendency,  particularly 
on  the  Pacific  Coast,  toward  the  use  of  sawmill  refuse 
fuel. 
Certainly  one  of  the  reasons  why  mill  refuse  fuel  has 
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not  been  more  extensively  used  is  the  difficulty  of  trans- 
porting and  storing  it.  The  fuel  is  very  Vjulky  and  on 
account  of  its  characteristics  is  rather  difficult  to 
handle. 

The  methods  which  are  in  use  at  the  present  time  to 
transport  the  fuel  consist  in  the  main  of  barges,  rail- 
way cars  with  special  bodies,  and  trucks.  The  difficulty 
is  almost  always  in  loading  enough  fuel  into  the  trans- 
porting vehicle  in  order  that  it  be  given  an  economical 
load. 

In  the  sawmills  this  class  of  material  has  in  a  great 
majority  of  cases  been  handled  over  chain  conveyers. 
These  are  of  various  types,  but  the  principle  is  to  scrape 


RESULTS  OF  TEN  TESTS  CONDUCTED  IN  PLANT  OF  PORTLAND  RAILWAY,  LIGHT  A  POWER  COMPANY  TO  DETERMINE  EFFECT  OF 

DIKKEKENT  FIRING  CONDITIONS 


To»t  No.  I     Test  No  2     Test  No  5     Test  No.  6     Test  No.  7     Test  No.  »     Test  No.  9    Test  No.  10  Test  No.  12  Test  No.  I J 


Boiler  on  t  est No.  3 

Kiml  of  lioilcr U.  &  W. 

Kind  of  furnace •■•  Kxtended 

Duteh  ovon 

CJrate  surface,  stj.ft 1218 

Water  healing  surface,  sq. ft  4,399 

Katio  of  water-heating  surfai-e  tu  grate 

surface        ,        .  .  -       36. 1  to  1 

Katio  of  total  heating  surface  to  grate 

surface    .  36. 1  to  I 

Volume  of  combustion  space  between 

grate  and  heating  surface,  cu.  ft 1,150 

Distance  from  center  of  grate  to  nearest 

hi'Sting  surface,  ft  9   5 

.'^teani  pressure  by  gage,  lb  ,,,„..  171 

TemiH'rature  of  steam,  deg 372 

Temperature  of  feed  water  entering 
boiler  (economiser  not  working  dur- 
ing test-s) ,  deg 84  4 

Temperature  of  escaping  gases  leaving 

boiler,  deg 610 

Force  of  draft  in  inches  of  water: 

Draft  in  main  fluo  near  boiler,  in —         0.  444 

Draft  in  first  pass,  in.  .  0.259 

Draft  in  ash  pit,  right,  in  0  013 

Draft  in  ash  pit,  left,  in  0  0095 

Draft  in  bridge  wall  air  duct,  in  

Percentage  of  moisture  in  fuel  as  tirwi  50.  I 

Percentage  of  ash  and  refuse  basiHl  on 

dr.vfuel 0.41 

Total  ctiuivalont  evaporation  from  and 

at212il.K.,lb 174.356 

Dry  fuel  pcJ  sq.ft.  of  grato  surface  per 

hour,    11) 49.3 

Equivalent  evaporation  per  hour  from 
and  at  212  deg.  per  sq.  ft.  of  water 
heating  surface,  lb  ....  39.6 

Percentage  of  raltxl  capacity  developed  1 14 

Water  fetl  per  pound  of  fuel  as  lire*!,  lb  1 .  58 

Kquivalent  evaporation   from   and   at 

2l2deg.  per  pound  of  fuel  as  fired,  lb.  181 

Calorific  value  of  I  lb.  of  dry  fuel  by 

calorimeter,  B.t.u 9,170 

Available  calorific  value  of  I  lb.  of 

fuel  as  fired  (calculated),  B.t.u      .  3.920 

F.fliciency    of    boiler,    furnace    and 

gmte.  per  cent 38 .  4 

Kind  of  firing. Double 

chute 
Arrangement  of  furnace  Normal 


No.  3  No.  3 

B.  &  W.  B.  &  W 

Extended  Kxtended 

Dutch  oven  Dutch  oven 

81   6  105  e 

4,399  4,399 

53.9  to  1        41.6  to  I 

53.9  to  I        41.6  to  I 

1,150  1,150 


10 
160 
361 


77  5 

600 

0  27 

0  14 

0  016 

0  0065 


49.8 

0.57 

11,476 

23.2 

3.2 

91   8 
2  2 

2  5 

8,375 

3,734 

54  6 
Hand 
fired 
Short 
grates, 

low- 
bridge 


9.5 
162 

368 


86.5 

560 

0.43 

0.29 

0  005 

0.004 

41.6 

0  53 
134.712 

49 

38.3 

no 

1  64 
1.9 

8,740 

4,561 

35.8 

Single 

chute 

Normal 


B.  &  W. 

Kiley 

stoker 

114  5 

4,440 

38.8  to  I 

46  2  to  I 

916 

8  0 
187 

572 

74  3 
670 


No   3              No.  3  No  3              No  3              No  6              No.  7 

BAW           B&W  B&W           B&W           B  &W.          BiW 

ICxtendod       Kxtended  Kxtendwl       Kxteiidwl       Kxtended       lOxtended 

Dutch  oven  Dutch  oven  Dutch  oven  Dutch  oven  Dutch  oven  Dutch  oven 

130  8      130  8  87  2       8702        100       87  2 

4,399                4.399  4.399                4.399                4.399                4,399 


0  71 
0.37 


35  2 
5  16 

164,068 
48 

6.16 
178 

2  56 

3  29 

8,7C0 

5.178 

60  I 
Riley 
stokel 
Three 
overfeetl 
chutes 


33.6  to  I 

33.6  to  I 

1,150 

9.5 
160 

369 

65.8 

520 

0.48 
0.36 
0  005 
0  004 
0  25 
35.7 

0  44 
109,844 

42.5 

4.16 
121 

1  79 

2.12 
8,620 
5,069 

57  0 

Single 
e..  'e 
Bridge 
curtain 

walls 


33.6  to    I 

33.6  to  I 

1,150 

9.5 

174  5 

376 

68 
570 

0.48 

0.31 
0  022 
0  024 

44.06 

0  35 

167.343 

42  5 

3  43 

158 
2  02 

2  40 

8,750 

4,315 

47  7 

Four 

chutes 

Same 

as  No    9 


50.5  to  I 

50.5  to  I 

1.150 

10 
170 
373 

84  9 

520 

0.50 

0  32 

0  01 

0  007 

46  6 

0  49 

154,700 

57  9 


5  02 
146 
2  0 

2  34 

9,220 

4,315 

46   I 

Two 
chutes 
.Short 
grates 
same  s^  No.  7 


50  5  to  I 

50  5  to  1 

1.150 

10 
173 
378 

84  9 

0  40 

0  21 
0  007 
0  018 

34  6 

0  47 

202.790 

81   0 

6.  14 
178 
2.12 

2  5 

8,450 

5.076 

44  0 
Two 
chutes 
Same 
as  No.  9 


44  to  I 

44  to  I 

1.200 

10.5 
176 
375 

72  5 

460 

0  36 

0   19 

0  00 

0  005 

47 

0  68 

107,670 

37  6 

4.1 

118 

2  07 

2  43 

9.140 

4.231 

48  5 
Two 
chutes 
Low- 
grates, 

high 
bridge 


50. 5  to  1 

50  5  to  I 

1,150 

M 
179 

84  70 

609 

0  51 

0  21 

0  014 

0  010 

56  8 

0  69 

148,350 
58  8 


4  82 
140 
19 

2  2 

8,710 

4,310 

46   I 

Two 

chutes 

Grates 

raised. 

high 
bridge 


Test  No.  1  was  made  with  the  boiler  and  furnace  as  found. 
Test  No.  2  was  made  with  the  same  boiler  and  furnace  as  test 
No.  1.  but  here  hand  flrinu  was  resorted  to  in  an  endeavor  to 
show  that  bv  so  doing  better  results  could  be  secured  from  an 
economical  standpoint  than  by  firing  through  fuel  holes,  as  was 
done  in  the  first  test.  In  test  No.  5  the  same  general  furnace 
arrangeniont  was  used  as  in  the  two  previous  tests,  but  a  single 
fuel  hole  was  used  instead  of  two  in  parallel.  Test  No.  6  waa 
made  on  a  Babcock  &  Wilcox  cross-drum  boiler  with  a  Riley 
stoker.  Three  feed  chutes  fed  supplementary  fuel  through  the 
front  of  the  furnace.  Before  test  No.  7  the  bridge  wall  con- 
.<!tructlon  was  changed  and  a  curtain  wall  or  hanging  arch  was 
provided  almost  directly  above  the  bridge  wall.  There  was  a 
marko<l  decrease  in  the  amount  of  cinders  discharged  from  the 
boiler  during  the  test  Tost  No.  8  was  run  with  the  general 
construction    of    furnace   as    In    test    No.    7    except    that    four    fuel 


holes  were  used  to  feed  the  furnace  rather  than  one.  Before  this 
test  the  grate  area  was  reduced  from  that  in  previous  test  by 
taking  out  some  of  the  grates  at  the  back  of  the  furnace.  Dur- 
ing this  test  only  two  of  the  front  firing  holes  were  used.  In 
test  No.  10  especially  dry  fuel  was  used.  The  general  furnace 
arrangement  was  as  in  previous  test.  Test  No.  12  was  made  on 
boiler  No.  6  at  Station  "L"  of  the  Portland  Railway.  Light  & 
Power  t~'ompany  plant.  The  grates  were  8  ft.  long,  the  front  por- 
tion of  the  grates  being  about  6  ft.  5  in.  below  the  crown  of  the 
arcti  and  in  the  rear  about  7  ft.  10  in.  The  grates  were  there- 
fore considerably  lower,  approximately  1  ft,  H  in.,  than  the 
grates  In  boiler  No.  3.  In  test  No.  13  boiler  No.  7  at  Station  "L," 
was  used.  Grates  were  7  ft.  2  in.  long  by  12  ft.  2  in.  wide.  Two 
fuel  holes  covered  the  width  of  the  grates.  Secondary  air  for 
combustion  was  admitted  through  grates  placed  at  the  top  of 
the  hollow   bridge  wall. 
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the  fuel  along  a  smooth  trough  from  one  point  to 
another.  Another  common  means  of  moving  it  is  by- 
blowing  the  lighter  fuels,  such  as  planing-mill  shavings, 
etc.,  with  a  strong  blast  of  air  from  one  point  to  another, 
depositing  it  in  bins  or  other  conveyors. 

There  are  limitations  to  the  use  of  belt  conveyers, 
narrow  belts  being  unsatisfactory  because  so  much  of 
the  fuel  is  lost  over  the  side.  Then,  again,  it  is  not 
very  satisfactory  to  unload  the  belt  at  more  than  one 
point  unless  a  tripper  is  used,  and  this  is  so  expensive 
a  piece  of  apparatus  that  its  use  is  not  warranted  in 
small  plants.  There  is  a  question  as  to  whether  belt 
conveyors  should  be  troughed  or  flat,  although  there 
seems  to  be  no  serious  objection  to  the  troughed  belt. 

Storing  Refuse  Fuel 

In  sawmill  plants  it  has  been  the  custom  to  store  the 
fuel  in  fuel  houses,  at  which  point  all  of  the  various 
kinds  of  refuse  that  come  from  the  mill  are  collected, 
excepting  of  course  the  larger  sticks  and  pieces,  which 
are  usually  burned  up  in  a  refuse  burner.  Such  storing 
of  the  fuel  is  quite  satisfactory  where  large  quantities 
do  not  have  to  be  handled,  but  experience  has  indicated 
that  a  great  deal  of  difficulty  is  experienced  in  removing 
this  fuel  from  large  fuel-storage  bins.  In  such  con- 
tainers when  the  fuel  is  allowed  to  stand  for  a  time  it 
settles  down  into  a  very  compact  mass,  and  some 
mechanical  means  should  always  be  used  for  loosening 
the  fuel  up  on  the  surface  and  gradually  working  it 
down  from  the  top. 

On  account  of  the  difficulty  of  storing  the  fuel  in 
houses  large  quantities  have  recently  been  stored  in  the 
open  and  later  reclaimed  for  fuel  use.  The  two  largest 
storages  at  present  are  the  one  at  Station  "L"  of  the 
Portland  Railway,  Light  &  Power  Company  and  the  one 
at  the  plant  of  the  Northwestern  Electric  Company, 
both  at  Portland,  Ore.  It  is  not  very  expensive  to  store 
fuel  in  this  manner  if  ground  space  is  not  too  valuable. 
The  fuel  is  moved  with  specially  made  rakes,  and  in  a 
well-designed  installation  little  labor  is  necessary. 

There  has  been  a  great  deal  of  discussion  as  to  the 
possible  fire  hazard  in  storing  large  quantities  of  this 
fuel  either  in  fuel  houses  or  out  in  the  open.  No  record 
has  been  found  of  any  fire  due  to  spontaneous  combus- 
tion and  but  few  fires  have  occurred  which  have 
destroyed  fuel  houses.  When  piled  up  in  a  large 
mass  this  fuel  is  very  hard  to  burn  and  can  be  burned 
from  the  surface  only,  so  that  severe  conflagrations  are 
not  at  all  likely. 

There  is  unquestionably  some  depreciation  in  the  fuel 
value  of  mill  refuse  when  stored,  particularly  in  the 
open,  for  a  material  length  of  time.  Under  ordinary 
circumstances  this  amounts  to  little.  At  least  one 
sample  of  fuel  which  had  been  stored  eight  months  in 
the  open  was  analyzed  by  the  Portland  Railway,  Light  & 
Power  Company,  and  the  analysis  seemed  to  indicate 
that  there  was  a  large  increase  in  the  moisture  content 
of  the  fuel,  some  slight  increase  in  the  amount  of  ash 
and  a  little  falling  off  in  the  B.t.u.  per  pound  dry  fuel. 

This  fuel  in  general  gives  a  very  even  heat  for  absorp- 
tion by  the  boiler,  and  any  well-designed  boiler  should 
be  satisfactory.  As  the  ash  and  cinder  from  the  fuel 
is  very  light  it  is  readily  carried  over  into  the  boiler 
heating  .surface,  and  the  design  of  the  boiler  should  be 
such  as  to  eliminate  as  far  as  possible  horizontal  baflles 
or  other  horizontal  surfaces  where  the  cinder  might 
collect,  cutting  off  the  heating  .surface  of  the  boiler  and 
possibly  causing  trouljle  if  allowed  to  remain  and  get 
moist. 


Although  it  is  quite  probable  that  as  good  or  possibly 
better  efficiencies  could  be  obtained  with  hand  firing, 
the  great  rfiajority  of  installations  feed  the  fuel  to  the 
furnace  in  a  more  or  less  continuous  stream,  the  fuel 
being  delivered  through  a  hole  in  the  top  of  the  furnace 
to  pile  up  in  a  cone  on  the  grates.  This  method  of  firing 
is  much  the  most  simple  and  economical  from  a  labor 
standpoint,  one  man  being  able  to  take  care  of  several 
thousand  horsepower  of  boilers  in  a  properly  designed 
plant. 

In  order  to  expose  the  greatest  possible  amount  of 
surface  of  the  cone  for  burning  and  yet  to  prevent 
excessive  infiltration  of  air  through  the  grates  each  fuel 
pile  should  cover  practically  a  square  section  of  grate. 
Experience  has  indicated  also  that  this  is  essential  for 
the  best  operating  conditions.  If  additional  grade  sur- 
face is  desired  in  front  of  a  boiler,  then  the  furnace  can 
be  so  designed  that  there  will  be  two  fuel  piles  for  each 
furnace,  piles  being  arranged  in  tandem,  the  grates 
then  being  virtually  twice  as  long  as  they  are  wide. 

A  furnace  approximately  6  ft.  (1.8  m.)  wide  appears 
to  be  ideal,  but  in  many  installations  it  is  impossible  to 
secure  ideal  conditions,  and  therefore  furnaces  have  to 
be  designed,  many  of  them  operating  in  an  entirely 
satisfactory  way,  which  vary  from  the  width  specified 
above.  It  is  very  probable  that  a  reduction  in  the  width 
of  the  furnace  is  more  serious  than  an  increase  and 
many  satisfactory  installations  have  been  made  where 
furnaces  are  12  ft.  (3.6  m.)  wide,  but  in  such  cases  the 
grates  are  covered  by  at  least  two  fuel  holes  across  the 
width  of  the  furnace. 

Experience  has  indicated  that  with  any  type  of  fuel 
furnace  temperatures  can  be  varied  by  changing  the 
area  through  the  throat  of  the  furnace.  Any  tendency 
to  bottle  up  the  furnace  results  in  a  material  increase 
in  furnace  temperatures.  High  temperatures  are 
desirable  for  burning  ordinary  sawmill  refuse,  and  this 
bottling  effect  can  be  and  is  obtained  most  advanta- 
geously by  running  the  bridge  wall  up  to  such  a  point  as 
will  give  desired  temperature  without  interfering 
materially  with  the  draft.  The  furnace  should  be  sur- 
rounded on  top  and  sides  with  incandescent  firebrick. 
The  reflected  heat  aids  in  the  combustion  of  the  fuel  and 
the  distillation  of  the  moisture  present. 

The  area  through  the  throat  of  the  furnace  should  be 
from  6  sq.in.  to  14  sq.in.  (39  sq.cm.  to  90  sq.cm.)  per 
rated  boiler  horsepower,  depending  upon  fuel  conditions, 
design  of  furnace,  the  rating  which  is  to  be  expected  and 
the  available  draft.  As  the  combustion  is  mostly  on  the 
surface  of  the  cones  of  fuel  the  air  should  be  available 
at  these  points.  It  is  as  undesirable  to  have  excess  air 
with  this  class  of  fuel  as  with  any  other. 

High  Furnace  Temperature  Needed  for 
Distilling  Off  Volatiles 

The  analyses  of  this  class  of  fuel  that  have  been  made 
indicate  that  they  contain  a  very  large  percentage  of 
volatile.  It  can  readily  be  understood  that  this  will  be 
quickly  distilled  off  in  a  hot  furnace,  and  in  addition 
much  of  the  finer  fuel  is  quickly  carried  out  of  the 
furnace  by  the  force  of  the  draft.  These  conditions 
make  it  highly  desirable  that  the  installation  be  provided 
with  a  combustion  space  back  of  the  furnace  and  before 
the  heating  surface  of  the  boiler  is  reached,  in  order  that 
this  unconsumcd  fuel  can  have  an  opportunity  to  burn 
before  it  reaches  the  heating  surface  of  the  boiler.  In 
this  combustion  space  there  should  be  tuyeres  and  a 
door  or  damper  to  control  the  admission  of  air  to  them. 
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Experiments  have  indicated  that  the  most  satisfactorj' 
place  for  admitting  air  is  either  on  the  top  of  the 
bridge  wall  or  on  the  back  face  of  it.  On  the  top  of  the 
bridge  wall  the  air  can  be  admitted  through  grate  bars 
and  on  the  back  face  of  the  bridge  wall  through  open- 
ings made  by  leaving  out  single  bricks.  The  difficulty 
with  the  opening  on  the  top  of  the  bridge  wall  is  that  it 
may  become  clogged  with  soot  or  ash.  Under  any 
circumstance,  for  the  most  efficient  conditions,  the  arch 
of  the  furnace  should  extend  beyond  the  point  where  the 
supplementary  air  is  admitted.  This  arrangement  brings 
the  gases  and  the  air  most  intimately  in  contact  with 
each  other. 

There  are  many  different  designs  of  grates  for  saw- 
mill refuse,  but  the  simpler  grates  are  much  the  best, 
either  the  straight  bar  or  the  herringbone.  Smaller  bars 
are  preferable  owing  to  the  fact  that  in  overheating  they 
will  not  warp  so  far  out  of  line  as  a  longer  bar  and  it 
is  less  expensive  to  replace  them.  The  width  of  air 
opening  in  the  grate  is  very  important  and  depends 
upon  the  class  of  fuel  to  be  handled.  Where  there  is 
a  large  amount  of  fine  sawdust  the  width  of  air  space 
should  be  less.  There  is  a  certain  amount  of  fuel  that 
falls  through  the  grates,  and  this  should  be  prevented 
as  far  as  possible.  Experience  has  seemed  to  indicate 
that  the  width  of  the  air  space  should  not  be  more  than 
J    in.      While    no   experimental    data   are    available,    it 


would  seem  that  sawmill  refuse  fuel  burned  on  shaking 
grates  should  be  satisfactory  on  account  of  the  very 
large  percentage  of  air  space  (S5  per  cent  or  more) 
which  can  be  obtained  with  this  tjTie  of  grate  and  with 
an  air  opening  not  to  exceed  i  in.  (6.3  mm.).  It  would  be 
particularly  easy  to  keep  such  a  grate  clean.  Ordinarily 
there  is  a  certain  amount  of  dirt  fed  into  the  furnace 
with  sawmill  refuse.  This  collects  on  the  grate  surface 
and  has  periodically  to  be  removed. 

In  the  majority  of  plants  the  ash  pit  below  the  grates 
is  comparatively  shallow,  and  the  fuel  which  sifts 
through  the  grates  burns  readily  on  account  of  the  high 
temperature.  Great  difficulty  is  experienced  in  making 
grate  bars  and  bearers  stand  up  under  these  severe 
conditions.  Practically  all  installations  are  provided 
with  some  means  for  flooding  the  ash  pit  or  quenching 
fire  in  the  ash  pit  with  a  ho.se.  Sluicing  ashes  out  or 
designing  the  installation  to  provide  a  deep  ash  pit 
would  be  a  good  method  to  use  in  overcoming  ,  this 
difficulty. 

The  fuel  value  of  woods  in  general  varies  directly  as 
the  specific  gravity.  As  the  calculated  calorific  value 
of  resin  is  about  two  times  that  of  wood,  it  is  evident 
that  the  resin  present  has  considerable  influence  on 
the  heating  value. 

There  is  also  a  variation  in  the  mixture  of  woods 
making  up  the  fuel. 


PRICE  WHICH  CAN  BE  PAID  FOR  SAWMILL 

As  an  explanation  of  the  use  ot  the  cur\'e  assume  the  follow- 
ing conditions  and  follow  through  a  determination :  OH,  $1  a 
barrel,  12  lb.  evaporation  per  pound  of  oil:  sawmill  refuse  fuel 
containing  -15  per  cent  moisture,  weighing  20  lb.  per  cubic  foot. 
efiBciency  60  per  cent.  The  problem  is  to  determine  what  can  be 
paid  for  sawmill  refuse  fuel  per  unit  to  equal  the  fuel  value  of 
oil  at  the  price  stated. 

Starting  with  the  value  of  12  lb.  of  evaporation  per  pound 
of  oil,  directly  above  this  at  the  point  of  Intersection  with  the 
line  Indicating  the  pound  of  oil  per  barrel  note  that  on  the  left 
the  total  evaporation  per  barrel  of  oil  Is  4.080  lb.  Transferring 
this  below   the   line  as   Indicated  by  the  semicircle,  and  carrying 


REFUSE  TO  EQUAL  FUEL    OIL   AT   ANY   PRICE 

4.080  lb.  evaporation  across  to  the  right,  note  that  under  the 
figure  $1  per  barrel  the  cost  ot  1,000  lb.  of  steam  is  about  24J 
cents. 

Starting  again  with  45  per  cent  moisture  in  the  sawmill 
fuel  and  going  to  the  left  to  the  point  of  Intersection  of  60  per 
cent  efBciency,  note  that  the  evaporation  per  pound  of  wood  Is 
approximately  2.3  lb.  water,  or  with  4.000  lb.  per  unit  Is  equiva- 
lent to  about  9,200  lb.  of  water  per  unit  of  fuel.  Carrying  this 
to  the  right  to  the  point  of  intersection  with  the  line  Indicating 
cost  of  steam,  241  cenU  per  1,000  lb.,  note  $2.25  as  the  equivalent 
cost  of  a  unit  of  fuel.  (A  unit  of  sawmill  refuse  fuel  is  200  cu  ft 
of  hogged  wood.) 
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Readers '  Views  and 
Comments 


Senator  Walsh  of  Montana  and  the 
Water-Power  Act 

To  the  Editor  of  the  Electrical  World : 

Sir:  No  mention  has  been  made  by  the  Electrical 
World  of  the  able  services  performed  by  Senator 
Thomas  J.  Walsh  of  Montana  in  behalf  of  the  recent 
water-power  legislation,  although  credit  has  been  given 
to  most  of  the  others  instrumental  in  obtaining  its 
passage.  I  think  that  this  oversight,  due  to  Senator 
Walsh's  own  modesty,  should  be  repaired.  Personally 
I  feel  deeply  grateful  to  the  Senator,  as  well  as  to  all 
who  contributed  toward  this  law,  and  think  that  in  all 
fairness  I  should  make  his  efforts  in  the  public  interest 
known. 

Senator  Walsh  has  worked  actively  for  a  good  power 
law  ever  since  he  went  to  Washington,  as  the  records  for 
the  last  six  years  will  show.  I  have  personally  gone  to 
him  for  help  often,  and  several  times  when  the  bill  was 
in  danger.  He  always  responded  promptly  and  with 
splendid  results.  John  J.  Harris. 

Big  Horn  Canyon  Irrigation  &  Power  Company, 

Hardin,  Mont. 


Duration  of  Insulation  Tests 
To  the  Editor  of  the  Electrical  World: 

Sir:  Many  specifications  call  for  high-potential  tests 
to  be  applied  for  extended  periods.  Usually  it  is  not 
possible  to  meet  these  specifications  with  standard  mate- 
rial, and  as  a  result  it  is  necessary  in  each  case  to 
take  exceptions  to  the  specifications  or  to  quote  upon 
more  expensive  equipment. 

Undoubtedly  the  insulation  tests  are  specified  through 
lack  of  information  regarding  the  real  purpose  of  such 
tests,  and  for  the  assistance  of  engineers  and  users 
of  electrical  apparatus  the  following  statement  regard- 
ing the  practice  advocated  by  the  American  Institute 
of  Electrical  Engineers  has  been  prepared. 

The  practice  advocated  by  the  A.  I.  E.  E.  in  regard 
to  the  duration  of  dielectric  strength  tests  of  insulation 
is  expressed  in  the  following  sections  of  the  1918  Rules: 

ifi.'t — Dni-atinn  of  Application  of  Test  Voltaye — The 
testing  voltage  for  all  classes  of  apparatus  shall  be  supplied 
continuously  for  a  period  of  sixty  seconds.  (See  exception 
485-A.) 

j!,S5-A,  Exception — For  all  standard  devices  produced  in 
large  quantities  and  with  a  standard  test  pressure  of  2,500 
volts  or  less  a  test  pressure  applied  for  one  second  20  per 
cent  higher  than  the  one-minute  test  pressure  will  be 
satisfactory. 

While  the  majority  of  users  are  satisfied  with  appa- 
ratus which  meets  the  above  tests,  occasionally  specifica- 
tions call  for  insulation  tests  of  longer  duration. 
Increasing  the  time  of  test  above  that  specified  in  the 
A.  I.  E.  E.  rules  is  undesirable  for  the  following 
reasons : 

Solid  insulations  will  withstand  about  three  times 
the  voltage  for  one  cycle  that  they  will  withstand  con- 
tinuously. The  principal  reason  for  this  is  that  solid 
insulation  heats  if  subjected  to  a  stress  near  its  ulti- 


mate strength  and  that  the  strength  of  all  insulation 
decreases  with  increase  in  temperature. 

A  manufacturer  must  therefore  so  design  his  appa- 
ratus that  the  insulation  will  not  appreciably  heat  on 
application  of  test  voltage  for  test  period;  othei-wise 
he  will  have  the  apparatus  fai'ing  in  factory  test. 

Therefore,  when  a  specification  calls  for  more  than  a 
one-minute  test,  three  courses  are  open  to  the  manu- 
facturer : 

1.  He  can  consider  it  safe  to  take  more  chances  than 
usual  and  make  no  change. 

2.  He  can  increase  the  amount  of  insulation  so  that 
the  heat  at  the  end  of  the  long-time  test  is  no  more 
than  at  the  end  of  the  usual  one-minute  test. 

3.  He  can  in  the  case  of  oil-immersed  apparatus  use 
more  oil  space  and  less  solid  insulation,  thereby  putting 
a  larger  part  of  the  stress  on  oil  that  does  not  heat  up 
under  stress  like  solid   insulation. 

Course  No.  1  is  clearly  undesirable  because  the  user 
gets  no  more  insulation  than  usual.  Moreover,  the  solid 
insulation  may  be  permanently  weakened  by  the  test. 

Course  No.  3  is  also  undesirable  from  the  user's 
standpoint,  for  although  he  has  a  stronger  piece  of 
apparatus  at  the  time  of  test,  moisture  or  other  foreign 
material  in  the  oil  may  greatly  reduce  its  strength  at 
time  of  abnormal  conditions,  as  compared  with  a  struc- 
ture having  a  greater  proportion  of  solid  insulation. 

Course  No.  2  is  evidently  an  entirely  satisfactory  one 
to  pursue  when  the  design  permits  except  for  the  extra 
and   needless   cost    involved. 

Evidently  the  longer  test  serves  the  interest  of  the 
user  only  when  Course  No.  2  is  followed,  and  here  the 
additional  insulation  strength  must  be  offset  against 
greater  cost  and  less  efficient  use  of  other  material. 

From  the  above  it  is  evident  that  a  standard  dura- 
tion of  test  should  be  used  when  standard  test  voltages 
are  prescribed,  and  the  question  remaining  is  as  to 
whether  the  A.  I.  E.  E.  is  justified  in  selecting  one 
minute  as  a  standard  period. 

It  should  be  remembered  that  the  test  is  for  the  pur- 
pose of  detecting  flaws  in  design,  in  material  or  in 
workmanship  and  should  not  be  so  severe  as  to  cause 
injury  to  insulation  of  normal  strength. 

It  is  evident  that  increase  of  time  of  test  beyond  a 
value  sufficient  to  determine  the  safety  of  insulation 
in  service  is  expensive  and  objectionable.  It  is  similar 
in  effect  to  an  unnecessary  increase  in  the  voltage. 

Curves  have  been  made  by  various  investigators  on 
different  classes  of  insulating  material  that  show  the 
breakdowTi  point  as  related  to  duration  of  test.  It  is 
apparent  from  such  curves  that  a  test  of  about  one  min- 
ute's duration  is  a  good  compromise  test  between  the 
instantaneous  test  which  might  be  applied  for  the  pur- 
pose of  detecting  flaws  that  would  cause  trouble  when 
surges  or  other  transients  occur  and  the  longer  time 
test  which  might  be  applied  for  the  purpose  of  deter- 
mining the  endurance  of  the  insulation  under  normal 
load   conditions. 

Consideration  of  these  facts  has  caused  the  A.  I.  E.  E. 
to  adopt  the  one-minute  test  in  connection  with  a  stand- 
ard set  of  test  voltages  to  be  applied  under  various 
conditions,  the  combination  of  voltage  and  time  being 
the  result  of  extended  experience.  It  is  recommended 
that  this  practice  be  adhered  to  wherever  possible. 

R.  C.  MuiR. 
International  General  Electric  Company, 

New  York. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Branching  Five  13,200-Volt  Circuits 
on  Three  Poles 

ECONOMY  of  line  material  has  been  secured  by  the 
New  England  Power  Company  in  an  installation  at 
Greendale,  Mass.,  where  five  13,200-volt,  three-phase 
lines  are  broupht  from  a  substation  to  the  street  in  an 

easterly  and  west- 
erly run  and  then 
divided  into  north 
and  south  runs. 
Only  three  poles  are 
required  for  the 
necessary  changes  in 
direction.  These  are 
set  in  line  and  are 
tied  together  by 
four  pairs  of  angle 
irons  running  north 
and  south.  The  east 
and  west  lines  from 
the  substation  are 
dead-ended  on  two- 
disk  strain  insu- 
lators which  are 
fastened  to  the  angle 
irons.  The  north 
and  south  lines  are  similarly  dead-ended  on  strain 
insulators  fastened  to  cross-arms  on  the  intermediate 
pole,  with  attachment  to  the  usual  pin-type  insulators 
on  the  outer  pole  cross-arms  as  they  enter  the  first  line 
span  on  e.'^ch  side  of  the  three-pole  installation.  Short, 
direct  vertical  taps  between  the  lines  running  at  right 
angles  complete  the  installation,  which  is  of  great 
mechanical  simplicity  and  clear-cut  electrical  symmetry. 


FIVE        13,200-VOLT       TRANSMISSION 

CIRCUITS    ARE    BRANCHED    ON 

THREE  POLES 


for  better  understanding,  the  machine  may  be  thought 
of  as  a  rotary  converter  with  a  neutral  wire  taken  from 
the  transformer  to  the  direct-current  line.  The  ma- 
chine, which  is  a  300-kw.,  220-volt,  1,324-amp.,  three- 
wire  generator,  has  eight  poles  and  runs  at  150  r.p.m. 
Therefore  the  frequency  of  the  alternating  current  im- 
pressed upon  the  slip  rings  is  only  10  cycles  per  minute. 
The  application  of  this  alternating  current  to  the  com- 
pensating coil  with  a  balanced  load  on  the  circuit  pro- 
duces in  the  coil  only  a  small  magnetizing  current. 
However,  when  the  load  on  the  direct-current  circuit 
becomes  unbalanced  the  compensating  coil  tends  to  draw 
a  heavier  current  and  by  auto-transformer  action  tends 
to  keep  the  neutral  of  the  system  110  volts  from  either 
outside  wire.  The  machines  are  guaranteed  by  the 
manufacturer  to  operate  satisfactorily  with  a  50  per 
cent  unbalance  in  load.  However,  on  their  acceptance 
test,  when  a  load  of  from  20  to  25  per  cent  out  of  balance 
was  applied,  a  noticeable  flicker  could  be  seen  in  the 
lights. 

At  first  this  trouble  was  looked  for  in  the  gene- 
rator proper,  but  without  success.  Then  lamps  were 
connected  across  the  slip  rings,  and  owing  to  the  low 
frequency  their  light  could  be  clearly  seen  to  fluctuate. 
It  was  noticed  that  this  fluctuation  was  in  synchronism 
with  the  flicker  on  the  lighting  system,  and  therefore  it 
was  thought  that  the  trouble  lay  in  the  compensator  coil. 
Upon  investigating  this  coil  it  was  found  that  half  of 
the  winding  had  three-quarters  of  a  turn  more  than  the 
remaining  half,  causing  the  reactance  to  be  lower  on 
this  side  of  the  winding.  To  remedy  this,  three-quar- 
ters of  a  turn  was  added  to  the  winding.  However,  this 
only  partially  relieved  the  trouble.     Therefore  a  resist- 


Unbahinced  Reactor  on  Three-Wire 
Generator  Causes  Flicker 

FLICKERING  of  lights  on  a  circuit  connected  to  a 
three-wire  generator  which  recently  came  to  the 
attention  of  the  writer  was  found  to  be  caused  by  un- 
balanced reactance  and  resistance  in  the  compensating 
coil  of  the  generator.  By  balancing  up  the  resistance 
and  reactance  all  flickering  was  eliminated  from  the 
system.  The  armature  winding  of  this  machine  is 
divided  into  the  same  number  of  parts  as  there  are 
magnetic  poles,  and  alternate  division  points  are  con- 
nected to  one  slip  ring  and  the  remaining  points  to  a 
second  slip  ring.  A  coil  of  low  resistance  and  high 
reactance  mounted  on  a  closed  magnetic  circuit  of  lami- 
nated iron  is  connected  to  the  two  slip  rings  and  a  tap 
is  taken  from  the  center  of  this  coil  for  the  neutral 
conductor  of  the  system.  The  two  outside  wires  of  the 
system  are  connected  to  brushes  of  the  machine  in  the 
manner  of  any  direct-current  generator.  The  slip  rings 
have  an  alternating  current  impressed  upon  them,  and, 


UNBALANCED  COMPENSATING  COIL  CAUSED  LIGHTS  ON  THIS 
SYSTEM  TO  FLICKER 

ance  test  was  made  on  the  two  sections  of  the  coil  and 
it  was  again  found  out  of  balance  as  regards  resistance. 
This  trouble  was  remedied  by  inserting  a  German-silver 
resistance  in  series  with  the  coil  of  least  resistance. 
After  both  reactance  and  resistance  were  corrected  the 
machine  was  operated  400  amp.  out  of  balance  and  the 
flicker  had  disappeared.  R.  H.  N.  LOCKYER, 

Trail,  B.  C. 
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Auto-Transformer  for  Feeding  Two-Phase 
Motor  from  Three-Phase  Line 

IX  ORDER  to  run  a  two-phase  motor  from  a  three- 
phase  line,  an  auto-transformer  connected  as  shown 
in  the  accompanying  drawing  was  used  some  time  ago 
by  the  Pacific  Gas  &  Electric  Company,  Sacramento,  Cal. 
The  three-phase  voltage  in  this  case  was  440  volts  and 
the  auto-transformer  taps  were  150  volts  on  each  side 


£  V-^'qtf.r 
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5  <P    440  Volt  Line 


150  V. 


Auto-  Transformer 
s- 440  V. >  I50Y. 


METHOD  OF  CONNECTING  AUTO-TRANSFOKMER  TO  THREE-PHASE 
LINE   FOR    FURNISHING   ENERGY   TO   TWO-PHASE    MOTOR 

of  the  main  winding.  This  resulted  in  a  voltage  of  532 
on  each  phase  of  the  motor.  The  two  phases  are 
slightly  less  than  90  deg.  apart,  but  this  does  not  affect 
the  motor  operation  as  the  motor  starts  satisfactorily 
under  full  load  and  runs  without  abnormal  heating. 
This  connection  was  installed  several  years  ago  in  an 
emergency,  and  it  proved  so  satisfactory  that  it  has 
remained  in  operation  since  that  time.  The  voltage 
diagram  shows  the  exact  ratio  which  the  auto-trans- 
former should  have  in  order  to  place  the  phases  90  deg. 
apart.  Here  it  is  seen  that  the  outside  taps  of  the  trans- 
former should  be  for  152  volts  and  the  resulting  two- 
phase  voltage  would  be  540  volts.  These  voltages  were 
calculated  from  the  following  formula: 

Three-phase  volts  X  0.867  X  V2  =  two-phase  volts. 
Pacific  Gas  &  Electric  Co.,  E.  C.  Wescott. 

Sacramento,  Cal. 


Strap  Iron  Employed  as  Rigid  Lead 
for  Potential  Transformer 

TO  PREVENT  the  poten- 
tial transformer  lead 
shown  in  the  accompanying 
photograph  swinging  over 
and  making  contact  with 
the  grounded  frame,  a 
flat  strip  of  iron  li  in.  x 
]  in.  (32  mm.  x  6.3  mm.)  has 
been  used  in  place  of  wire  in 
a  Massachusetts  outdoor  sub- 
station. This  lead  serves  to 
make  a  connection  from  a 
potential  transformer  of 
15,000-volt  rating  to  the  ter- 
minal of  an  expulsion-type 
fuse  mounted  nearby.  The 
strap  iron  gives  adequate 
conductivity  for  the  purpose 
and  at  the  same  time  keeps 
the  alignment  of  the  wiring  far  better  than  flexible  con- 
ductors would  do  and  thus  avoids  likelihood  of  displace- 
ment through  mechanical  vibration.  V.  R.  Bauket. 
Worcester,  Mass. 


^TRAP-IRON     LEAD     FOR     PO- 
TENTIAL TRANSFORMED 
CANNOT     SWING     TO 
GROUNDED    FRAME 


Testing  High-Tension  Lines,  Etc.,  Before 
Applying  Protective  Grounds 

IT  IS  always  desirable  to  have  some  means  of  testing 
a  high-tension  line  or  circuit  before  grounds  are  ap- 
plied or  it  is  pronounced  safe  for  men  to  work  on.  For 
this  purpose  several  methods  may  be  employed.  E'ec- 
trolytic  lightning  arresters  may  be  used  to  test  the 
line  to  which  they  are  connected.  Where  this  test 
cannot  be  made,  an  ordinary  switch  hook  held  close  to 
the  conductor  will  draw  a  static  spark  it  the  con- 
ductor is  alive.  A  metal  ball  or  some  form  of  con- 
denser mounted  on  an  impregnated  wooden  pole  and 
used  in  the  same  manner  as  a  switch  hook  will  give  a 
more  positive  indication  than  a  switch  hook  owing  to 
the  larger  surface  exposed  to  the  static  charge.  If 
there  is  a  potential  transformer  on  the  line  side  of 
the  switch  a  pilot  light  connected  to  it  may  be  used 
as   an   indication   of   line   conditions.     Care   should   be 


IF  THE  BUS  IS  ALIVE  THE  TEST  FUSE 
WILL  BLOW 

taken  in  observing  that  the  lamp  is  not  burned  out, 
or  the  fuses  blown.  An  exploring  coil  in  conjunction 
with  a  telephone  receiver  to  produce  an  audible  signal 
can  be  used  in  some  cases,  the  signal  being  given  when 
the  coil  is  near  an  energized  line  or  cable.  A  Geissler 
tube,  which  glows  when  given  a  static  charge,  makes 
a  fairly  reliable  test  and  offers  a  promising  field  for 
experiment  and  further  development.  In  the  method  of 
testing  used  by  the  New  York  Edison  Company  an 
expulsion  fuse  is  connected  to  ground  in  series  with 
a  limiting  resistance. 

To  test  the  fuse  it  is  connected  to  one  side  of  a  110- 
volt  lamp,  the  other  side  of  which  is  connected  to  an 
ungrounded  wire  of  a  grounded-neutral  lighting  circuit. 
If  the  lamp  lights,  the  fuse  is  good.  After  the  fuse 
has  been  tested  a  lead  from  the  fuse  is  touched  to  the 
bus  to  be  worked  on.     If  the  fuse  does  not  blow,  the 
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bus  may  be  safely  grounded.  This  method  is  positive 
and  satisfactory  for  distribution  voltages  up  to  and 
including  15,000.     Care  should  be  taken  in  the  design 

and  installation  of 
the  limiting  resist- 
ance and  the  "bomb 
fuse." 

Whatever  test  is 
made  to-  ascertain 
whether  or  not  a  cir- 
cuit is  energized,  the 
circuit  should  always 
be  grounded  and 
short-circuited  be- 
fore it  is  touched  or 
closely  approached, 
because  even  with 
the  most  reliable 
test  there  is  a  possi- 
bility of  energy 
through  induction 
or  contact  with  an- 
other circuit,  which 
energy  may  be  intermittent  or  of  such  a  nature  that 
it  will  not  be  observed  by  any  of  the  previously  men- 
tioned tests. 

These  schemes  were  described  in  the  report  of  the 
accident  prevention  committee  at  the  1920  convention 
of  the  National  Electric  Light  Association  at  Pasa- 
dena, Cal. 
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SCHEME  TO  DETERMINE  IF  BUS 
IS  ALIVE 


Test  of  Fusing  Point  of  Coal  Ash 

TESTS  to  determine  the  fusing  temperature  of  coal 
ash  should  be  made  by  power-plant  operators  in 
addition  to  the  usual  tests  to  determine  the  amount  of 
this  ash.  The  reason  for  this  is  that  if  ash  fuses  and 
flows  on  boiler-furnace  stokers  it  may  cause  serious 
trouble.  Tests  have  indicated  that  the  ash  of  good  coal 
should  not  fuse  at  temperatures  much  below  2,500  deg. 
Fahr.  (137  deg.  C).  Coal  of  which  the  ash  fuses  at  a 
lower  temperature  will  vei-y  likely  cause  stoker  operat- 
ing difficulties. 

The  first  requisite  for  this  test  is  a  source  of  heat, 
usually  an  oil-fired  furnace,  sufficient  to  attain  tempera- 
tures up  to  about  3,000  deg.  Fahr.  (1,650  deg.  C). 
Samples  of  the  ash  to  be  tested  are  mixed  with  a  small 
amount  of  a  10  per  cent  solution  of  dextrine,  which 
cements  the  ash  particles  together,  making  it  possible 
to  form  the  ash  into  small  pyramids.  These  are  allowed 
to  dry,  and  the  dextrine  is  burned  off  at  a  low  heat. 

In  order  that  the  temperature  of  the  furnace  may  be 
known,  so-called  standard  Seger  cones  are  placed  in  the 
furnace  along  with  the  unknown  coal-ash  cones,  and.  in 
addition,  temperatures  are  read  by  means  of  an  optical 
pyrometer.  Seger  cones  are  made  from  known  mixtures 
of  refractory  materials,  each  mixture  having  a  faiHy 
definite  fusing  temperature.  The  standard  Seger  cone 
and  the  unknown  coal  ash  cones  are  laid  in  a  horizontal 
position  on  the  "fusion  block,"  placed  in  the  furnace 
and  the  furnace  temperature  is  then  gradually  raised. 
When  the  standard  Seger  cone  and  the  optical  pyrometer 
indicate  that  2,500  deg.  Fahr.  has  been  reached,  the 
furnace  is  shut  do\vn. 

When  cold,  the  fusion  blocks  are  removed  and  a  study 
of  the  condition  of  the  coal-ash  cones  is  made.  Coal 
of  which  the  ash  fuses  completely  can  be  eliminated  from 
consideration;  coal  of  which  the  ash  is  practically  un- 


affected by  heating  at  2,500  deg.  Fahr.  may  be  con- 
sidered satisfactory.  Those  coal  ashes  which  show 
partial  fusion  must  be  carefully  considered  and,  if  there 
still  is  doubt,  retested  so  that  a  final  decision  may  be 
made.  Wayne  Edwards. 

Detroit  (Mich.)  Edison  Company. 


Run-off  Has  No  Constant  Ratio 
to  Rainfall 

ALTHOUGH  the  available  run-off  water  which  can 
,.  be  used  for  developing  power  is  in  approxim.ate 
proportion  to  the  rainfall,  the  exact  proportion,  as 
shown  by  the  accompanying  curves,  is  difficult  to  cal- 
culate. These  curves  and  the  accompanying  table  are 
taken  from  data  collected  by  G.  R.  Kenny,  valuation 
engineer  of  the  San  .Joaquin  Light  &  Power  Corpora- 
tion, on  the  run-off  from  the  watershed  feeding  the 
Crane  Valley  Development. 

Although  it  is  already  understood  that  in  a  dry  year, 
when  storms  are  wide'y  separated,  the  ground  absorbs 
the  greatest  percentage  of  the  precipitation,  this  curve 


RATIO  OF  RUN-OFF  TO  R.\1NFALL  IS  .NOT  CONSTANT 

f'rano  Valley 

Watershed, 

San 

Joaquin    Light 

&  Power  Corporation 

Area  of  water9he< 

,  52 

square  niileti,  or  33,280  acroe. 

Season, 
July  to  June 

Rainfall. 
Inches 

Acre  Feet 

of 

Precipitation 

Actual 
.Acre  Feet 
Run-off 

Percent 
Run-off 

1910-11 
1911-12 
1912-13 
1913-14 
1914-15 

63.26 
28.2 
23   15 
55   93 
41    22 

175,385  6 
78.208  0 
63.397  6 
155.084  8 
114.150  4 

93,544 
23,556 
12,332 
64,426 
37.351 

53.33 
30.11 
19.29 
41.54 
32  72 

1915-16 
1910-17 
1917-18 
1918-19 

51  47 
50  00 
33.49 
32.62 

142.438  4 
133.444  8 
93.184  0 
89.956  0 

116.812  8 

73.337 
53,635 
35.007 
26.302 

47,403 

51  48 
38  74 
37.57 
29  25 

AvcniRe 

42.15 

40.49 

presents  some  eccentricities  which  show  that  the  prob- 
lem is  not  a  simple  one.  For  instance,  the  drop  in 
run-off  percentage  in  the  year  1913-14  may  perhaps  be 
explained  through  the  dryness  of  the  preceding  year, 
but  the  low  run-off  in  1916-17,  the  second  of  two  wet 
years,  can  be  explained  only  through  the  characteristics 
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of  the  season,  which  probably  involved  storms  so  spaced 
that  the  ground  did  not  become  properly  saturated  and 
when  also  there  was  no  great  precipitation  of  snow 
in  the  mountains. 


Industrial  Applications 


The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Home-Made  Inclosed  Reversing  Switch 
Prevents  Shock 

AS  THE  ordinary  double-pole,  double-throw  reversing 
Ix.  switch  cannot  conveniently  have  its  live  parts  pro- 
tected, a  reversing  switch  such  as  shown  in  the  sketch 
was  made  in  an  Eastern  factory  from  old  switch  parts 
and  mounted  in  such  a  manner  that  the  operator  can 


ALL  LIVE  PARTS  OF  THIS  REVERSING  SWITCH   MAY  BE  INCLOSED 

touch  only  the  fiber  handle.  The  parts  of  this  switch 
are  mounted  on  a  fiber  block  and  the  handle  and  cross- 
bar are  also  made  of  fiber.  To  limit  the  throw  of 
the  handle  small  screws  are  set  in  the  fiber  block. 
Holes  are  drilled  through  the  block  and  counter- 
sunk to  take  the  sci-ews  by  means  of  which  the  switch 
is  mounted. 

Switches  of  this  kind  replaced  several  of  the  old-type 
double-pole,  double-throw  reversing  switches  which 
were  installed  on  automatic  machines  in  this  factory  for 
reversing  rotation.  Since  the  operators  were  working 
on  a  piece-work  basis  they  operated  the  switches  hur- 
riedly and  often  received  shocks.  The  installation  of  the 
new  switches  not  only  eliminated  all  possibility  of  shock 
to  the  operator  but  also  cut  down  the  time  required  to 
reverse  the  machine  and  thus  increased  the  plant's  pro- 
duction. E.  C.  SOARES, 

Ampere,  N.  J.  Electrical  Engineer. 


Method  of  Protecting  Motor  Windings 
Against  Acid  Fumes 

FOR  protecting  motor  windings  against  very  active 
acid  fumes  the  sy.stem  of  impregnating  and  coating 
motors  with  compound  described  here  has  greatly  mini- 
mized motor  troubles  in  the  plants  of  E.  I.  du  Pont  de 
Nemours  &  Company,  Wilmington,  Del.  Where  factory- 
impregnated  motors  have  la.sted  only  about  two  weeks, 
and  in  one  case  only  a  day,  they  now  have  a  normal  life 
after  this  treatment.  It  has  been  found  that  the  most 
effective  solution  for  insulating  coils  of  motors  is  a 
190 


one-to-one  mixture  of  flexible  black  enamel  and  flexible 
compound.*  After  coils  are  wound  they  are  held  to- 
gether by  skip  layers  of  cotton  tape.  They  are  then 
dipped  in  the  solution.  After  a  layer  of  cambric  and 
then  cotton  tape  is  put  on,  they  are  formed  and  dipped 
again  in  the  same  solution  and  placed  in  the  motor 
slots  while  the  paint  is  green.  In  the  case  of  closed 
slots,  taping  is  done  after  coils  are  in  the  slot  and  the 
second  coat  of  compound  is  applied  with  a  brush.  After 
the  winding  has  been  completed  still  another  coating  of 
the  solution  is  applied  by  means  of  a  paint  gun.  The 
motor  is  then  placed  in  the  oven  and  baked  from  forty- 
eight  to  sixty  hours  at  75  deg.  Fahr.  (36  deg.  C). 

When  the  motor  is  removed  from  the  oven  and  while 
still  hot  it  is  suspended  by  a  sling  so  that  the  protruding 
windings  can  be  lowered  into  a  large,  flat  pan  containing 
rubrax.t  Rubi'ax  is  very  similar  to  asphalt,  but  its 
melting  temperature  is  higher,  so  that  it  does  not  run 
from  the  windings  when  the  motor  is  heavily  loaded. 
After  the  motor  has  been  dipped  on  both  sides  it  is 
allowed  to  cool,  after  which  all  excess  rubrax  is  removed 
by  use  of  a  gasoline  blow  torch  and  a  putty  knife.  By 
dipping  while  hot  the  rubrax  penetrates  the  smallest 
openings  as  it  does  not  become  chilled. 

Motors  receiving  this  treatment  will  withstand  any 
exposure  to  fumes  existing  in  the  du  Pont  plants  under 
ordinary  operating  conditions  for  a  reasonable  length  of 


DIPPING  COIL  ENDS  TO  PROTECT  AGAINST   ACID  FUMES 

time,  but  any  protection  to  the  windings  is  gradually 
broken  down,  particularly  at  the  ends  of  slots,  caused 
partly  by  contraction  and  expansion  of  metals  due  to 
temperature  changes,  but  mostly  on  account  of  vibration 
of  the  iron  in  the  alternating-current  magnetic  field.   The 


•No.    75    black   enamel  iind   flexible  compound  are   made   by   the 
7'^lexible  Compound  Company,   Inc. 

tUubrax  Is  made  by  the  Interocean  Oil  Company. 
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"dope"  at  this  point  gradually  becomes  crystalline  and 
porous  and  would  soon  crumble  unless  preventive  meas- 
ures were  taken. 

A  "dope  gang"  is  employed  for  this  purpose.  The 
work  originally  laid  out  for  this  gang  was  to  neutralize 
acid  deposits  on  motors,  clean  motor  surfaces,  especially 
vital  parts,  apply  a  protective  coating  of  shellac  to  ex- 
posed metal  surfaces  within  the  air-gap  areas  and  paint 
the  windings  and  the  stator  frame  when  necessary. 
Later  its  duties  were  made  to  include  checking  up  all 
deficiencies  of  equipment,  beginning  at  the  main  switch 
and  ending  at  the  driven  shaft.  This  gang  is  made  up 
of  one  leading  man  and  eight  or  ten  helpers  for  the 
routine  work  and  one  electrician  for  inspecting  and 
repairing  switches,  relays  and  compensators.  The  rou- 
tine of  the  work  is  as  follows:  The  motor  is  dis- 
assembled and  the  windings  and  metal  surfaces  in  the 
air-gap  areas  are  swabbed  with  a  solution  of  soda  ash 
in  alcohol — the  alcohol  being  used  merely  as  a  quick- 
drying  conveyor.  After  the  soda  ash  dries  the  bare 
metal  parts  of  the  stator  are  rubbed  with  a  wire  brush 
and  sandpapered,  and  dust  and  soda  ash  are  removed 
by  an  air  jet  from  the  paint  gun.  The  iron  surface  of 
the  stator  then  receives  a  coat  of  thin  shellac,  and  the 
windings  are  coated  with  Harrison's  quick-drying  as- 
phaltum  paint  applied  with  the  paint  gun.  The  paint  gun 
is  superior  to  a  brush  in  applying  the  paint  into  every 
recess  where  fumes  can  enter. 

The  outside  surface  of  the  motor  is  first  scraped  with 
a  wire  brush  and  sandpapered,  after  which  a  thin  coat 
of  shellac  is  applied.  This  thin  coating  seems  to  be  more 
satisfactory  as  a  protective  coating  than  a  thicker  coat, 
probably  because  it  dries  so  quickly  that  there  is  little 
chance  to  puncture  the  coating  while  replacing  the  rotor. 
As  soon  as  the  stator  is  dry  the  motor  is  ready  to  be 
reassembled  and  put  into  service. 

While    this    process    is    going   on    the    electrician    is 


PROTECTIVE    PAINT    AI'PLIED    WITH     PAINT    GIN    .MORE 
EFFECTIVELY  THAN   WITH   A  BRUSH 

inspecting  bearings,  main  switches,  fuses,  relays  and 
compensators  and  making  necessary  i-epairs.  Whenever 
a  motor  is  found  where  it  has  been  necessary  to  cut  coils 
in  the  stator,  the  electrician  fills  up  any  opening  made 
in  the  protective  compound  by  melting  rubrax  into  the 
op)ening  and  smoothing  with  a  putty  knife. 
E.  I.  du  Pont  de  Nemours  &  Co..  W.  B.  TODI). 

Wilmington,  Del.     Operative  Engineering  Division. 


Motor  Record  Card  Which  Facilitates 
Ordering  Spare  Parts 

IN  INDUSTRIAL  plants  where  numerous  motors  are 
installed  it  has  been  found  very  useful  for  the  man 
in  charge  of  electrical  equipment  to  have  on  his  desk 
for  ready  reference  a  card-index  system  with  an  indi- 
vidual card  for  each  installed  machine,  containing  the 
nameplate,  rating  and  such  other  data  as  the  circum- 
stances of  the  installation  may  call  for.    There  is  shown 


/^••iriui  Mill 


1 01  Tube  Mill  »3 


.ii<lHiiaiiit  Induction  Motor 


Strinl 


No.  117013 


KaiiHt  I-ie-  7SA  -600  Form  M  S*>  60  eye. 
H.   l:    75 lolnaZOO  .1i,ir',.aO 


M/>r.G.£. 


Sliuii  Flexible  Coupiincf  Drive     lUu.l,,.  ^'x  l^j,  e^" 
lUii,- 1', nil.  File  *  147 -/SO  Ledger  7,  6.  9  anal  54 


lliinliiii!  n<ti.i  Stator  IZO  coils    Pitch  l-IO  Cr.  3  0:4     I ckt  Y 
Rotor   180  slots    Pitch  1-16  6r.  5     I  ckt  Y 


Sf>tiir  l\irti  Data    Bearing  Linthc/s  - 


Front  End  Cat.  61714         Pulley  End  61715 


Stator  Coils  Spec.  13 1 555 


T  36  A     Controller  Serial   •  Z37£03 


PILING  CARD  WHICH  CONTAINS  USEFUL  DATA  ON 
INSTALLED   MOTOR 

here  a  card  that  has  proved  its  worth  in  the  electrical 
department  of  a  large  silver  mining  company,  where 
ready  data  are  very  useful  on  account  of  the  wide  dis- 
tribution of  the  apparatus  and  the  necessity  of  keeping 
a  large  stock  of  spare  parts  because  of  the  isolated  loca- 
tion. In  addition  to  the  nameplate  data,  this  card  con- 
tains information  on  the  motor  winding,  the  blueprint 
file  numbers  and  the  ledger  numbers,  the  spare  parts 
which  should  be  carried,  and  data  on  the  type  of 
coupling,  the  size  of  brushes  and  the  control  apparatus. 
In  addition  to  the  data  on  the  face  of  the  cards,  it  has 
been  found  useful  to  record  on  the  reverse  side  such 
items  as  date  of  changing  bearings,  troubles  encoun- 
tered, etc.  With  modifications  fitting  particular  applica- 
tions, this  card  should  prove  useful  to  any  industrial 
plant  where  electric  energj-  is  employed. 

Frederick  Krug. 
San  Juancito.  Honduras,  C.  A. 


Open  and  Con<luit  Wiring  Combined  for 
Economical  Factory  Distribution 

IN  AN  economical  and  reliable  system  of  distribution 
to  the  various  shops  of  a  Springfield,  Mass.,  industrial 
plant  the  mains  are  run  with  open-wire  construction  on 
the  building  roof  and  walls  and  the  branch  circuits  are 
run  into  the  building  in  conduit.  The  mechanical  rug- 
gedness  of  the  outside  wiring  is  illustrated  in  the  ac- 
companying photographs.  The  circuit  shown  on  top  of 
the  roof,  which  feeds  various  branch  lines,  is  brought 
out  of  the  building  in  3-in.  (7.6-cm.)  conduit  through 
a  waterproof  fitting,  whence  it  is  tapped  into  a  horizontal 
three-phase  line  carried  on  strain  insulators  attached 
to  i-in.  (1.3  cm.)  bolts  carried  into  and  through  the 
vertical  wooden  frame.  The  conduit  is  clamped  to  the 
frame  at  the  two  horizontal  cross-braces.  The  uprights 
are  of  2i-in.  x  5-in.  ( 6.3-cm.  x  12.6-cm.)  timber,  with 
li-in.  (,4.1-cm.)  diagonal  iron-rod  braces  to  the  roof, 
and  are  7  ft.  9  in.  (,2.3  m.)  high.     The  cross-braces  are 
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stiffened  by  *-in.  (1.3-cni.)  bolts,  and  the  braces  are  2  ft. 
7  in.  (7.8  m.)  long  and  of  3-in.  x  5*-in.  (  7.6-cm  x  14-cm.) 
section.  This  size  is  also  used  in  horizontal  top  pieces. 
By  the  simple  bracket  construction  shown  at  the  right 
a  tap  is  made  from  a  horizontal  branch  open-line  run 
into  a  productive  department  in  the  building  below.  The 
bracket   is  built  of  3-in.   x   6-in.    (7.6-cm.   x   15.2-cm.) 


Substituting  numerical  values  in  above  equation  gives 
[20  n  -  [20  n  -  (6.5  X  IQ-*  X  20  n  X  150)]] 


S  =  3X10 


COAIBINES  ECONOMY  OF  OPEN  WIRING  AND   SAFETY   OF 
CONDUIT  WORK 

main  timbers  and  these  are  bolted  into  the  wall  by  l-in. 
(1.8-cm.)  bolts.  A  slight  offset  in  the  conduit  is  used 
to  change  direction,  and  the  latter  is  clamped  near  its 
upper  end  tothe  bracket  by  a  l-in.  x  i-in.  (2.5-cm.  x  0.6- 
cm.)  strap.  John  Schiehser. 

Springfield,  Mass. 


Calculating  Stresses  in  Armature  Bands 

IN  PLACING  bands  on  armatures  at  high  tempera- 
tures it  is  quite  important  to  calculate  the  stresses 
that  may  be  set  up  due  to  the  contraction  of  the  bands 
at  low  temperatures.  Breaking  of  bands  on  railway 
motors  is  often  due  to  starting  at  high  speeds  in  cold 
weather,  causing  strains  in  excess  of  ultimate  strength. 

If  the  bands  were  placed  on  at  a  temperature  of  say 
150  deg.  Fahr.  and  the  armature  then  placed  in  a  car 
for  shipment  where  the  temperature  was  0  deg.  Fahr., 
a  change  of  150  deg.  Fahr.  which  is  probab'e  under 
average  conditions,  the  factor  of  safety  might  be  re- 
duced to  a  dangerous  point.  Assume  that  the  wires  in 
the  band  are  steel  having  a  modulus  of  elasticity  E  =; 
3  X  10'  and  are  soldered  across  so  that  one  wire  can 
be  considered  as  about  the  circumference  in  the  calcula- 
tions. The  coefficient  of  linear  expansion,  c,  may  be 
taken  at  6.5  X  10"°  per  degree  Fahrenheit. 

If  a  No.  22  gage  music-wire  steel  is  used  having  a 
diameter  of  0.047  in.  and  is  put  on  with  a  pull  of  200  lb., 
then  the  initial  stress  is  (P/A)  X  (200/0.047)  34,200 
lb.  per  square  inch.  Since  the  wire  is  constrained  so 
that  it  can  neither  contract  nor  expand,  the  constraint 
must  exert  on  it  a  force  which  can  be  calculated  from 
II  D  -  [nP  cD  II  (<.  -  i)  I 
uD  -  cDu(t^  -t)        J 

=■■  pounds  per  square  inch  tension  when  the  temperature 
is  lowered. 

In  the  above  D  is  the  armature  diameter  at  the  band, 
which  for  the  purpo.se  is  assumed  as  20  in.;  t,  is  the 
temperature  of  the  band  when  placed  and  t  is  the  tem- 
perature to  be  considered. 


E 


■[- 


20  n  -  (6.5  X  10-'  X  20  n  X  150)      J 
=  28,000  lb.  per  square  inch. 

This  added  to  the  initial  stress  of  34,200  gives  62,200 
lb.  per  square  inch.  If  the  ultimate  strength  of  the  wire 
is  200,000  lb.  per  square  inch,  the  factor  of  safety  is 
/  =  200,000/62,200  =  3.2,  which  is  a  fair  value. 

At  operating  temperature  the  bands  should  show  a 
factor  of  safety  of  from  five  to  ten,  and  under  conditions 
of  minimum  temperature  the  factor  of  safety  can  be 
as  low  as  two  if  the  machine  is  not  overspeeded. 

Chicago,  111.  H.  E.  Weightman. 


Switchboard  Arranged  for  Quickly 
Making  Wide  Range  of  Tests 

SPEED  in  testing  varipus  electrical  devices  is  greatly 
facilitated  by  the  arrangement  of  the  switchboard 
described  herein  on  which  may  be  obtained  variable-volt- 
age alternating  current  from  30  cycles  to  90  cycles, 
three-phase,  and  direct  current  which  may  be  increased 
from  zero  in  small  steps  up  to  220  volts.  Another 
feature  is  that  the  meters  are  arranged  to  be  always  in 
the  load  circuit. 

The  left-hand  panel  (Fig.  1)  carries  the  alternating- 
current  equipment,  and  the  right-hand  panel  the  direct- 
current  equipment.  The  power  supply  is  a  three-wire, 
110/220-volt  direct-current  circuit,  while  the  alternating 
current  is  supplied  by  a  motor-generator  controlled  from 
the  switchboard.  The  motor-generator  was  built  for 
this  laboratory  by  the  General  Electric  Company.  It 
consists  of  a  2i-hp.,  220-volt  compound-wound  direct- 
current  motor,  directly  coupled  to  a  li-kw.,  three-phase, 
four-pole  alternating-current  generator  giving  110  volts 
at  1,800  r.p.m.    The  motor  is  controlled  by  a  combined 


A. C.  Panel  I     1      DC.  Pane/ 


— v^A^'wu 
Motor  Generator 

FIG.   1 — CONVENIENTLY  ARRANGED  FOR  WIDE  RANGE  OF  TESTS 

starting  box  and  speed  controller  by  which  the  speed 
may  be  varied  between  900  r.p.m.  and  2,700  r.p.m.  This 
gives  a  range  of  frequency  of  from  30  cycles  to  90 
cycles.  By  means  of  a  rheostat  of  comparatively  high 
resistance  the  voltage  may  be  varied  about  30  per  cent 
at  any  given  motor  speed,  the  extreme  limits  being  about 
40  volts  at  30  cycles  and  180  volts  at  90  cycles.  By  using 
transformers  any  desired  voltage  can  be  obtained. 
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On  the  alternating-current  panel  are  mounted  the 
starting  and  control  box  for  the  motor-generator,  the 
field  rheostat,  a  125-volt  Weston  alternating-current  am- 
meter, the  control  switches  for  the  motor  and  generator, 
a  circuit  breaker  and  three  sets  of  terminals  for  the 
alternating  current.     Switch  A  controls  the  motor  and 


FIG.  2 — GIVES  ANY  COMMERCIAL  FREQUENCY  AND  FROM 
ZERO  TO  220  VOLTS 


E  the  generator  field.  The  voltmeter  is  connected 
through  a  standard  three-phase  voltmeter  plug,  by 
means  of  which  the  voltage  of  any  phase  may  be  read 
with  the  .<!ame  meter.  The  ammeter  is  connected 
through  a  special  switch  which  has  two  pairs  of  blades 
and  three  pairs  of  clips,  so  arranged  that  either  pair 
of  blades  will  engage  the  center  pair  of  clips.  The 
switches  in  the  positions  B  and  C  connect  phase  1; 
B  and  D,  phase  2,  and  C  and  D,  phase  3.  For  three- 
phase  work  the  third  contact  is  closed  with  a  removable 
clip.  As  the  ammeter  is  connected  across  the  blades 
of  one  switch  and  the  circuit  breaker  across  the  other, 
they  are  always  in  circuit.  Each  phase  is  wired  to  a 
separate  plug  receptacle  at  the  bottom  of  the  panel  for 
convenience  in  attaching  single-phase  apparatus,  while 
for  three-phase  work  three  binding  posts  arc  provided. 
The  middle  receptacle  at  the  bottom  of  the  direct-cur- 
rent panel  is  the  "working  circuit"  which  is  connected 
through  the  switches,  meters  and  rheostats.  This  cir- 
cuit is  also  connected  to  two  binding  posts,  one  on  each 
side  of  the  receptacle.  The  other  two  receptacles  are 
independent  circuits,  for  110  volts  and  220  volts,  respec- 
tively. The  equipment  on  this  panel  includes  a  250- 
volt  direct-current  Weston  voltmeter,  a  25-amp.  direct- 
current  Weston  ammeter,  two  rheostats,  a  double-pole 
circuit  breaker,  and  five  double-pole,  double-throw 
switches.  Switch  H  is  closed  to  the  left  for  110  volts 
and  to  the  right  for  220  volts. 

To  obtain  both  high  and  low  current  values  readily 
two  rheostats  are  used.  Switches  F  and  G  closed  to 
the  right  connect  the  rheostats  in  series  and  to  the  left 
connect  them  in  parallel.  Either  rheostat  may  be  used 
singly  by  closing  the  corresponding  switch  to  the  left, 
leaving  the  other  one  open.    Cutler-Hammer  three-plate 


field  rheostats  are  used,  rated  at  40  ohms  and  12.5  amp. 
The  rheostats  have  about  sixty-five  steps  each.  There 
are  some  requirements  in  direct-current  testing  which 
cannot  be  met  with  series  resistance,  such  as  calibrating 
voltmeters  or  testing  low-voltage  motors,  lamps  or  coils. 
For  such  work  the  rheostats  are  connected  in  series,  and 
the  working  terminals  are  shunted  across  the  right-hand 
rheostat  by  closing  F  and  G  to  the  right  and  /  to  the 
left.  With  /  closed  to  the  right,  the  rheostats  are  in 
series  with  the  working  terminals.  The  voltmeter  is  so 
connected  that  it  indicates  the  voltage  across  the  work- 
ing terminals  rather  than  the  line  voltage.  Similarly, 
the  ammeter  is  connected  to  indicate  the  current  flowing 
through  the  working  circuit.  This  arrangement  of  the 
meters  is  a  time-saving  convenience.  >, 

In  connection  with  the  switchboard  a  distributing 
system  has  been  installed  for  supplying  to  any  part  of 
the  laboratory  or  to  other  rooms  any  current  or  voltage 
which  may  be  desired.  For  this  purpose  three  six-gang 
receptacles  are  mounted  under  the  testing  shelf.  In 
the  upper  row  are  three  110-volt  and  three  220-volt 
circuits.  The  other  twelve  receptacles  are  wired  to  the 
showroom,  the  dark  room,  the  inspection  department 
and  the  various  benches  in  the  laboratory.  Connections 
are  made  bv  means  of  flexible  cords  having  a  two-finger 
type  of  plug  at  each  end. 

Among  the  work  done  on  this  board  are  calibrating 
instruments — testing  heating  devices,  small  motor- 
driven  devices,  rectifiers,  transformers,  X-ray  and  other 
vacuum  tubes  and  charging  storage  batteries.  In  locat- 
ing faults  in  appliances  the  meters  in  the  board  allow 
more  accurate  testing  than  the  test  lamp  usually  em- 
ployed. W.  H.  F.-VRR. 
Central  Scientific  Company, 

Chicago,  111. 


Economy  in  Electric  Baking  of 
Steel  Wire 

THE  application  of  electric  heat  to  the  process  of 
baking  steel  wire  has  given  such  excellent  results 
and  is  so  economical  of  operation  that  it  should  be  of 
interest  to  all  plants  where  wire  drawing  is  done.  The 
superior  control  characteristic  of  electric  ovens  makes 
economical  production  possible  even  w^here  the  cost  of 
electrical  energy  is  higher  than  heat  produced  by  coke. 
In  the  data  shown  herewith  the  net  cost  per  ton  of  steel 
wire  for  electric  ovens  is  only  about  two-thirds  of  that 
for  coke  ovens.  The  figures,  moreover,  do  not  include 
the  fact  that  a  superior  quality  of  wire  is  obtained 
electrically. 

In  the  manufacture  of  steel  wire  the  rods  as  received 
from  the  hot  rolls  are  pickled  in  acid  to  remove  the 
scale,  dipped  in  lime  water  to  neutralize  the  excess  acid, 
and  then  liaked,  to  drive  out  the  "acid  in  the  steel," 
the  amount  of  baking  depending  on  how  small  the  wire 
is  to  be  drawn.  If  it  is  to  be  drawn  only  one  or  two 
holes,  a  short  bake  is  enough,  but  for  five  or  six  holes 
the  stock  must  be  baked  for  several  hours  to  withstand 
the  severe  drawing.  The  wire  may  be  in  some  cases 
additionally  heated  to  dry  off  grease  or  oil,  or  for  a  low 
anneal. 

At  the  plant  of  the  Halcomb  Steel  Company,  at 
Syracuse,  where  the  following  operation  figures  were 
obtained,  there  are  two  electric  drying  ovens,  of  General 
Electric  make,  one  16  ft.  x  6  ft.  x  6  ft.  (4.9  m.  x  1.8  m. 
X  1.8  m.),  with  96  kw.  connected,  used  for  drying  oflf 
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the  wire,  at  a  maximum  temperature  of  600  deg.  Fahr. 
(315  deg.  C),  the  other  40  ft.  x  6  ft.  x  6  ft.  (12.2  m. 
X  1.8  m.  X  1.8  m.),  with  234  kw.,  for  drying  "acid  in 
the  steel,"  the  wire  being  in  the  oven  from  one  to  ten 
hours  at  an  average  temperature  of  350  deg.  Fahr.  (175 
deg.  C).    Coke  and  steam-heated  ovens  are  also  used  to 


DRYING  ACID  OUT  OF  WIRE  IN  ELECTRIC  OVEN 

do  the  same  work;  thus  it  is  possible  to  obtain  com- 
parative operation  costs. 

The  data  herewith  show  the  cost  of  operation  of  the 
electric  and  coke  oven  for  a  considerable  period  of  time 
on  the  ovens  used  in  drying  grease  and  oil  from  the 
steel,  with  normal  production,  and  also  the  figures 
which  would  have  been  applicable  if  full  production  had 
been  possible.  The  cost  of  electric  power  in  these  tables 
is  figured  at  0.95  cent  per  kilowatt-hour. 

This  shows  that,  as  actually  operated,  the  coke  oven 
cost  $22,289  per  net  ton  against  $12,926  per  net  ton  for 
the  electric,  a  saving  of  $9.36,  while  if  operated  at 
maximum  capacity  there  would  be  a  saving  of  $0,237  per 
ton  in  favor  of  the  electrically  heated  oven.     The  effi- 


Electric: 
Cost  of  power  net  ton  step! 
.\nnual  chftrges  per  net  ton 

Total  cost  per  net  ton. 

Coke; 
Cost  eoke  per  net  ton,  steel 
Annual  charges  per  net  ton. 

Total  cost  per  net  ton   . 


Production  - 


Maximum 
$1    19 
727 


$12   926 


$0  921 
21   368 


$22  289 


$1,917 


$0   171 
1.983 


$2    154 


ciency  of  the  electrically  heated  oven  as  actually  oper- 
ated amounts  to  3.75  lb.  (1.7  kg.)  per  kilowatt-hour, 
or  535  kw.-hr.  per  ton,  the  maximum  figures  being  16 
lb.   (7.2  kg.)  per  kilowatt-hour,  or  125  kw.-hr.  per  ton. 

The  figures  on  the  operation  costs  of  the  kiln  for 
drying  "acid  in  the  steel"  also  show  a  greater  economy 
in  the  use  of  the  electric  oven. 

These  figures  show  that  the  coke  oven  as  actually 
operated  costs  $2,019  per  net  ton  against  $1,435  for 
the  electric,  or  a  saving  of  $0,584  per  net  ton  in  favor 
of  the  latter.  If  they  were  operated  at  maximum  capac- 
ity, there  would  be  a  cost  of  $0,046  per  net  ton  higher 
for  the  electric  than  for  the  coke  oven.  As  operated 
the  efficiency  of  the  electric  oven  is  24.1  lb.  (10.9  kg.) 
per  kilowatt-hour,    or    83    kw.-hr.    per    ton,    while    the 


maximum  production  figures  would  be  36.8  lb.  (16.7  kg.) 
per  kilowatt-hour,  or  54.4  kw.-hr. 

These  figures  show  that  the  electric  oven  can  actually 
be  operated  more  cheaply  than  the  coke  except  in  one 
case  where  it  showed  a  cost  of  7  per  cent  higher.  How- 
ever, the  figures  take  no  account  of  increased  perfection 
and  duplication  of  results  of  the  finished  product  due 


E'.ectric: 
Cost  power  per  net  ton  stefl 
Annual  charges  per  net  tun 

Total  cost  per  net  ton . 

Coke: 
Cost  coke  per  net  ton  steel 
Annual  charges  per  net  ton 

Total  cost  per  net  ton 


Normal 

$0  787 

.648 

$1    435 

$0  253 
1    766 

$2  019 


-  Production  - 


$0,515 
.187 


$0  702 


$0  146 
510 


$0  656 


to  the  perfect  temperature  control,  whereby  the  oper- 
ating temperature  can  be  quickly  changed  when  desired. 
Nor  do  they  take  into  account  the  freedom  from  delay 
due  either  to  difficulty  of  obtaining  coke  at  ovens  or 
slower  treating  of  the  oven  from  "cold"  to  start  of  work. 
In  another  plant  where  the  wire  is  not  drawn  so 
small,  and  where  consequently  such  a  long  baking  is  not 
necessary,  the  electric  oven  installed  has  an  efficiency  of 
110  kw-hr.  per  ton  on  comparatively  long  bakes  at  400 
deg.  F.  (180  deg.  C). 


Graphic  Charts  Showing  Cost  of  Electric 
Power  Help  Plant  Management 

THE  importance  of  graphic  charts  to  industrial  man- 
agement cannot  be  too  strongly  emphasized.  A 
good  example  of  such  charts  which  have  been  prepared 
to  show  the  cost  of  electric  power  in  typical  steel  and 
iron  works  is  shown  here.  It  will  be  noted  that  the 
curves  are  plotted  yearly  until  the  beginning  of  the 
present  year,  when  monthly  points  are  plotted.  The 
curves  were  made  to  indicate  the  possible  effect  of  the 
war  and  the  present  economic  conditions. 

These  curves  are  easily  read  and  have  such  relation- 
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ships  that  the  conditions  may  be  seen  without  much 
study.  They  are  plotted  in  units  of  such  size  that  only 
one  scale  is  shown  at  the  side  of  the  chart. 

Pittsburgh,  Pa.  D.  W.  Blakeslee. 
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Static  Comlenser  Raises  Industrial  Power 
Factor  from  60  to  90  per  Cent 

BY  THE  installation  of  static  condensers  the  power 
factor  on  the  Rochester  (N.  Y.)  Motors  Company 
has  been  raised  from  58  per  cent  to  90  per  cent  at  a 
cost  of  approximately  $6  per  kva.  of  load  on  the  plant. 
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V.C,    1 — POWER  FACTOR  RAISED  FROM  60  TO  90  PER  CENT  BY 

INSTALLATION   OF   STATIC  CONDENSERS 

A  and  B — Power  factor  and  load  before  condinscr  was  In- 
slallfil.  C  and  D—  ri.w.r  factor  and  load  after  installation  of 
static  condenser. 

Each  of  the  twenty-one  condensers  used  in  this  instal- 
lation is  built  with  a  rating  of  5  kva.  when  subject  to 
a  voltage  of  1,242.  These  condensers  are  connected  as 
shown  in  Fig.  2  to  a  high-reactance  auto-transformer, 
with  a  fuse  in  series  with  each  set  of  condensers.    Each 

condenser  is  manu- 
factured in  such  a 
manner  that  after 
assembling  the  ele- 
ments the  mechani- 
cal pressure  is  in- 
creased or  decreased 
until  a  definite  kva. 
rating  is  attained. 
This  point  is  of 
considerable  signifi- 
cance in  view  of  the 
possibility  of  sec- 
tionalizing  the  con- 
densers to  obtain 
ratings  corre.spond- 
ing  to  certain  oper- 
ating conditions  and 
to  maintain  a  bal- 
anced load. 

This  installation, 
complete  with  steel 
frames,  galvanized  covered  housing,  pole  line  and 
auxiliary  switches,  costs  approximately  $35  per  kva. 
The  cost  of  operation  on  the  basis  of  15  per  cent  capital 
charges,  3  per  cent  losses  in  transformer  and  condenser, 


FIG.       2 — SCHEME       OF       INSTALLING 

STATIC    CONDENSEat     CONNECTED 

TO   AUTO-TRANSFORMER 


and  energy  at  2  cents  per  kilowatt-hour,  is  as  follows: 

7,000  Hours'  Operation  prr  Ycur: 

$3.5   <  0.15  =  $0.25  per  kva. 

.'5  pur  cent  losses  =  30  watt-hours  per  hour  per  kva. 

7,000  X  30  =  210,000  watt-hcurs,  or  210  kw.-hr. 

210  kw.-hr.  x  0.02  =  j4.20. 

Total  annual  operating  expense  —  $5.25  -\-  $4.20,  or  $9.45. 
J.TOO  H'urs'  Operaliov  per  Year: 

$35  X  0.15  =  $5.25  per  kva. 

2,700  X  30  =  81,000  watt-hr.  or  81   kw.-hr. 

81    kw.-hr.  X  0.02  =  $1.62. 

Total  annual  operating  expense  =  $5.25  -|-  $1.62,  or  $6.87. 

Twenty-seven  hundred  hours'  operation  would  cor- 
respond to  the  operating  time  of  an  industrial  or  isolated 
plant.  With  a  cost  of  $6.87  per  reactive  kva.,  the  cost 
of  correcting  a  power  factor  from  about  60  per  cent  to 
90  per  cent  will  be  about  $6  per  kva.  load, 
riochester  Gas  &  Electric  Corp.  E.  A.  Roeser, 

Rochester,  N.  Y.  Industrial  Sales  Engineer. 


Energy  ConHiiniption  in  Manufacture  of 
Ferro  Alloys 

DATA  on  the  manufacture  of  ferro  alloys  in  an  elec- 
tric furnace  are  given  in  the  tables  shown  herewith. 
These  values  give  a  fairly  close  check  on  the  power 
icquirenients,  materials  charged  and  tonnage  output  for 
the  more  common  ferro  alloys,  according  to  C.  B.  Gibson 
as  set  forth  in  a  recent  paper  before  the  American 
Klectrochemical  Society  at  Boston. 


r.\HI,K     I— POWER    CONSl'MPTION    AND    RAW     MATF.RIAI.S     FOR 
.•^OME   FERRO   ALLOYS    (E.    F.   COTES   D\T.\) 


-Per  Ton  of  Manufactured  Proluct-* 


I'riKluit 
Ferro-siliron.  50  per  cent 
Fcrro-silicon.  80  per  cent 
Ferro-eliromiuin.  8  per  cei 
Ferro-molylHlenuni 
Fcrro-tunRsten 


Kw.-Dav 
(24Hnur8) 

300 

650 

3b0 

360 

325 


Raw 

Material 

Handled. 

Tona 


Tona  Raw 

.Ma'erial 

Handled 

per  Kw.-Year 

3  3 

2  0 

3  7 
3  2 
3  0 


TABLE  H— PROF.  GEORGES  FI.rsSIN'S  D.\TA 


Per  Ton  of  Manufactured  Product  — 


Kw.-Oay 
PrtMluct  1 24  Hours) 

Ferro-silicon,  10-12  ixt  cent  lO"* 

i'Vrro-silicon,  25-30  per  cent  172 

Ferro-silicon,  45-50  per  cent  333 

l*"erro-9iIicon,  70-80  per  cent-  .  .  714 

Ferro-silicon.  90-95  per  cent 1,000 

Ferro-manKanc**'.  18-20  per  cent    67 

Ferro-mangnnese,  70-75  per  cent. .......        167 

Fcrro-chroniiuni.  10  per  cent  C .  286 

Ferro-chromiuni,     I  per  cent  C 555 

Ferro-tungsten    286  to  400 

.'•■ilico-nianganeae,   10  per  cent  Si,  20  per 

cent  Mn    133 

Silico-niaiiKanese,  10  per  cent  Si,  70  per 

cent  Mn 217 

.Si'ico-manganese.  25  per  cent  Si,  50  per 

cent  Mn 333 


Raw 
Material 
Handled. 

Tons 


Tons  Raw 

Material 

Handlxl 

per  Kw  -Year 

4   7 

3  65 

2  87 

1  99 
2.11 
8  85 
6  23 

3  34 

2  41 

3    II  to  2  23 


2.20 
2  50 
2.70 


5  46 
3.80 
2.69 


TABLE  III— KILOWATT-HOURS  PER  POUND  FOR  CERTAIN  FERRO 
ALLOYS  (R    H.  KEENEYS  DAT.\)    . 


—  Siae  Fumaee  ■ 


Tona 

Product  Charged 

Ferro-silicon.  50-70  per  cent    3-4 
Ferro-nianganese.  7>-80per 

cent  .Mn !5 

Ferro-chromium.  60-65  per 

cent  Cr.  4-6  per  cent  C. . .    13-15 
Ferro-tungsten,   70-75  per 

cent  W  0  75 

Ferro-molybdenum,    60-65 

per  cent  Mn,   15-20  per 

cent  C 

Ferro-vanadiuni.  30-35  per 

cent  \'.  3-4  per  cent  Si.  .         I 
Ferro-uranium.    35-50  per 

cent  U.  3-4percentC....   8001b. 

t  Per  lb.  of  Mo.  in  alloy. 


KUo- 
watts 
1,000 

1.200 

750 

150 

150 
150 
75 


Type 
I -ph. 

3-ph. 

3-ph. 

I -ph. 

1-ph. 
3-ph. 
1-pb. 


Per  Cent 
Recovery 


70-85 
70  80 
80-90 

78^80 
75  BV. 
75 


K»  -Hra. 

Per  Lb. 

Alloy 

Tapped 

2  5-3 

2  2-3 

3-4  5 

2.1  .Sm't. 
1.7  Ref. 

7-7  5t 

3   4 

3  5 
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Central  Station  Service 


A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
of  Electric  Light,  Power  and  Heat 


Interesting  Use  of  "Want  Ads" 
to  Fill  Vacancies 

TO  PROCURE  suitable  persons  to  fill  vacancies,  the 
Consolidated  Gas,  Electric  Light  &  Power  Company 
of  Baltimore  makes  an  interesting  use  of  the  "help 
wanted"  columns  of  the  newspapers.  Its  officials  real- 
ize that  one  of  the  most  important  problems  facing  busi- 
ness executives  is  that  of  obtaining  satisfactory  labor. 
The  company's  advertisements  do  not  state  in  a  few 
concise  words  what  positions  are  open,  but  considerable 
thought  is  given  to  presenting  reasons  why  the  com- 
pany is  a  good  one  to  work  for  and  information  about 
the  advantages  it  offers  its  employees.  One  of  the  ad- 
vertisements reads: 

The  Gas  &  Electric  Company  offers  attractive  oppor- 
tunities for  congenial,  interesting  and  productive  work.  It 
offers  substantial  advantages  in  the  way  of  welfare  and 
pleasant  working  conditions,  stability  of  employment  and 
opportunities  for  advancement. 

The  company  provides  attractive  educational  advantages. 

To  preserve  the  health  of  employees,  to  prevent  disease 
and  to  promote  sanitary,  healthful  conditions,  the  company 
has  a  medical  department. 

Employees  are  encouraged  to  invest  their  savings  in  the 
capital  stock  of  the  company.  It  promotes  a  savings  and 
investment  fund.  Employees  do  not  contribute  to  these 
funds. 

Vacations  are  allowed  each  year  to  all  employees  whose 
length  of  service  entitles  them  to  a  vacation.  The  company 
has  a  pension  system  and  a  sick  and  death  benefit  plan. 
Employees  do  not  contribute  directly  to  these  funds. 

For  the  convenience  of  its  employees  the  company  has 
two  lunchrooms,  where  good,  wholesome  food  can  be  pur- 
chased. 

In  many  ways  the  Gas  &  Electric  Company  offers  its 
employees  advantages  and  attractions.  At  present  there 
are  opportunities  with  the  company  for 

ADDING  MACHINE  OPERATOR, 
RECORD  CLERKS, 
TYPISTS, 

COMPETENT  STENOGRAPHERS, 
CLERKS  FOR  TEMPORARY  WORK. 
A  representative  of  the  employment  department  will  be 


glad  to  talk  with  you  about  these  positions;  Room  561,  fifth 
floor,  Lexington  Building.  Send  or  telephone  St.  Paul  8000 
for  the  booklet,  "Information  for  the  New  Member." 

It  is  not  the  aim  of  the  Baltimore  company  merely 
to  fill  positions  alone  but  to  try  to  fill  them  in  the  same 
manner  that  it  sells  its  service  and  merchandise.  The 
quality  features  and  personal,  human  factors  that  enter 
into  using  its  service  and  the  merchandise  the  company 
sells  are  touched  upon  in  every  "help  wanted"  advertise- 
ment. 


Central  Station  Regulations  for  Use 
of  Starting  Compensators 

By  Vernon  Tallman 

IT  IS  interesting  to  note  the  variation  in  practice 
pertaining  to  the  use  of  compensators  for  starting 
three-phase  motors  disclosed  by  a  questionnaire  sent 
to  several  of  the  large  central  stations  in  New  England. 
Several  of  the  companies  make  no  distinction  between 
the  40-deg.  and  50-deg.  motor,  nor  are  any  allowances 
made  for  billing  purposes.  Other  companies,  however, 
recognize  the  fact  that  the  50-deg.  motor  is  a  piece  of 
equipment  with  a  ma.ximum  rating  which  is  the  limit  of 
its  output.  For  example,  in  the  accompanying  tabula- 
tion Company  No.  4  allows  motors  up  to  5  hp.  (40-deg. 
motors)  and  up  to  7i  hp.  (50-deg.  motors)  without 
compensators. 

In  cases  where  the  actual  measured  demand  is  used 
for  purposes  of  billing,  the  name-plate  rating  of  the 
motor  has  no  effect  upon  the  net  bill  paid  by  the  con- 
sumer. In  other  cases,  however,  where  the  name-plate 
rating  is  used,  the  consumer  seems  to  be  penalized  a 
certain  amount  by  using  the  name-plate  rating  as  com- 
pared to  the  rating  of  a  40-deg.  motor  which  would  do 
the  work. 

The  50-deg.  motor,  if  properly  applied,  should  give 
good  results  to  the  users,  and  it  seems  as  if  the  central 
stations  should  study  this  piece  of  apparatus  and  decide 
upon  its  limitations  and  merits  and  make  such  provi- 
sions in  its  rates  as  will  be  equitable  to  the  customers 
who  will  have  to  use  it. 


Company  Xo, 
I 
2 


D.\TA  OS  rSE  OF  COMPENSATORS  IX  XEW  ENGLAND  CENTRAT.  STATION 

■■ 40-DeE.  Motors .        . 50-Dcg.  Motors — 

What  Motors           Above  What  Hp.  What  Motors          Abovi- What  Up. 

.\llo«ecI  Without         Is  f'oinponsator  Allowpd  Without         IsC'omppnsator                            Wljat  Trovision  for  50- Dtg.  Motor  in  Rilling 

Compensators                Ketiuired  Compensators                Required 

nolow  5  hp 5  hp.  and  above  Below  5  hp 5  hp.  and  above       No  dilTerential  in  rates.     Do  not  contemplate  any.     I''ull  nahie- 

j.late  rating  used  as  connected  load. 

Lp  to  5  hp 7J  hp.  and  above         Up  to  5  hp 7\  hp   and  above     Maximum  domaitd  based  on  connected  load.      \'ery  few    50  deg. 

motors  at  present,    .^ro  considering  effect  of  50  deg.  motor  on 
,  connected  load  and  demand  billing. 

X  o  distinction  is  made  as  far  as  starting  devices  are  concerned  between  40-deg.        No  differential  on  billing, 
motors  and  50-deg.  motors. 

I'p  to  5  hp 7 J  hp.  and  above         I'p  to  7i  hp.. .  .  10  hp.  and  above       Rilling  based  upon  actual  measure)!  demand. 

5  hp.  and  below       7i  hp.  and  above        5  hp.  and  below        71  hp.  and  above      Name-plate  rating  irrespective  of  whether   40-deg.   or  50-deg. 

This  affecta  niiniinuin  charge.     Increases  it  for  50-deg.  motor. 
Starting  currents  below  5  hp  must  not  exceed  three  times  full-load  current. 
Starling  currents  5  hp   to  50  hp   must  not  exceed  two  and  one-half  times  full-load  current. 
Kpe<'ial  provisions  and  rules  in  effect. 
5  hp.  and  below         7i  hp.  and  above         5  hp.  and  below         7J  hp.  and  above       Billing  based  upon  actual  measured  demand. 
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Intercompany  Meetings  of  Commercial 
Representatives 

INTERCOMPANY  meetings  of  the  commercial  repre- 
sentatives of  the  properties  managed  by  Day  &  Zim- 
merman have  recently  been  inaugurated.  For  con- 
venience the  properties  are  divided  geographically  into 
two  groups,  the  northern  group  embracing  the  Penn- 
Centra!  system  at  Altoona,  Pa.,  Olean,  Bradford,  Erie, 
and  the  Salem,  Oil  City  and  Franklin  divisions  of  the 
municipal  service  system.  The  .southern  group  includes 
the  Eastern  Shore  system  and  the  Chester  Valley,  Alex- 
andria, Staunton,  Waynesboro  and  Valdosta  divisions 
of  the  municipal  service  system.  Meetings  are  to  be 
held  every  three  months. 

Each  group  has  held  its  first  meeting,  at  which  the 
purpose  of  this  plan  was  outlined  and  the  subject  of 
"maintaining  list  prices"  was  introduced  for  discus- 
sion. It  is  intended  that  the  meetings  shall  bring  out 
discussions  of  questions  by  suggesting  problems  rather 
than  through  papers  dealing  with  a  subject.  In  this 
way  each  man's  opinion  and  experience  will  be  presented 
for  the  benefit  of  all  the  representatives. 

The  meetings  are  supplemented  by  inspection  trips 
over  the  company's  property  and  through  interesting 
industrial  plants  in  the  vicinity.  Representatives  from 
the  electrical  manufacturers  have  also  been  induced  to 
give  talks  on  methods  of  advertising  and  improving 
sales  of  electrical  appliances. 


Encouraging  Comments  on  Utility's  Sale 
of  Stock  to  Customers 

JE.  SHUTE,  superintendent  of  personnel  of  the  Penn 
.Central  Light  &  Power  Company,  Altoona,  Pa.,  who 
was  in  charge  of  the  sale  of  Penn  Central  preference 
stock  in  the  district  covered  by  the  company,  has  pre- 
pared an  interesting  report  of  the  results  of  the  sale. 
Of  the  3,231  shares  of  stock  offered,  1,201  were  pur- 
chased by  Penn  Central  employees,  an  average  of  four 
shares  per  employee;  218  shares  were  purchased  by 
employees  in  the  company's  Philadelphia  office,  and  1,812 
shares  were  purchased  by  237  persons  in  Altoona,  an 
average  of  13.7  shares  per  person.  •; 

Analyzing  the  different  purchasers  of  the  stock,  Mr. 
Shute's  report  says :  "Very  few  of  the  purchasers  were 
what  could  be  termed  'investors  in  corporation  securi- 


ties.' Quite  a  number  subscribed  without  an  explana- 
tion of  the  underwriters'  statement.  They  were  en- 
tirely satisfied  to  invest  their  money  on  the  reputation 
of  the  company.  Their  answer  when  we  offered  to 
explain  the  statement  usually  was  that  they  were  satis- 
fied that  the  company  was  sound  and  would  not  ask  its 
customers  to  invest  unless  it  were.  Little  or  no  solicita- 
tion was  necessary.  Practically  all  the  stock  was  sold 
at  the  company's  ofl[ice,  and  inquiries  are  being  received 
daily,  although  our  allotment  of  stock  has  been  sold 
entirely. 

"We  received  many  expressions  of  confidence  in  our 
company,  its  management  and  employees.  We  believe  a 
large  number  of  shares  were  sold  to  the  working  class 
through  the  fact  that  they  were  acquainted  with  some 
employee  or  his  family  and  were  influenced  by  their 
high  regard  for  our  personnel. 

"The  sale  has  thoroughly  established  one  fact  in  the 
writer's  mind,  which  is  that  the  satisfied  customer  is 
vastly  in  the  majority.  The  kickers  we  shall  always 
have  with  us;  frequently  their  kicks  are  justified,  but 
by  making  one  satisfied  we  have  made  another  friend." 


Two-Month  Electric  Appliance  Campaign 
in  New  York  City 

ON  JULY  6  the  United  Electric  Light  &  Power  Com- 
pany started  a  "summer  comfort"  campaign  for  the 
sale  of  electric  appliances  through  advertisements  in 
the  newspapers  of  New  York  City.  Believing  that  the 
total  sales  of  electric  appliances  would  be  greatly  in- 
creased by  encouraging  the  contractor-dealers  to  push 
their  sale,  the  United  company  has  included  a  co-opera- 
tive feature  in  the  advertisements  calling  attention  to 
the  fact  that  appliances  are  sold  by  local  electrical 
dealers  as  well  as  by  the  company's  branch  offices. 

A  series  of  twenty  advertisements  has  been  prepared 
and  will  appear  in  the  evening  new.spapers  during  July 
and  August,  and  in  order  that  the  dealers  may  realize 
the  fullest  benefit  from  the  advertising,  a  pamphlet 
showing  all  of  the  advertisements  and  the  date  on  which 
each  will  appear  has  been  sent  to  all  electrical  dealers 
in  the  city.  This  will  enable  them  to  time  their  own 
advertising  and  window  displays  to  the  best  advantage. 
The  campaign  is  under  the  direction  of  Ralph  Neu- 
muUer,  advertising  manager  of  the  United  Electric 
Light  &  Power  Company. 
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Electric  Wjshlntf 
Machines  from  IDO.OO  up 


Summer  (^  om forts 

for  you — at  home 


with  an  electric  uashinf  machine! 
Always  ready — a  glutton  for  work. 
Washday  troubles  avoided,  fatigue 
dispelled.  Clothes  washed  clean 
and  automatically  wrun^;;  fabrics 
preserved.  .A  home  need  of  utmost 
usefulness  and  convenience. 


^old  by  Lxal  EtKUicot  DeaUtt  and  by  our  thret  Branch  Oihcta 

U\t  United  Electric  Shops  8°  s^treet  &  bwav 

ofThe  UniTto  EuclRicLicnrtPowtRCo    I46'STREET6  BWAY 


'M^ 


Electric  Fan. 
from  911.00  up 


Summer  (^  omforts 

for  you — at  home 


where  the  heat  is  mostopprcssive — 
your  kitchen.  Use  an  Electric  Fan 
with  its  cooling  breezes  for  your 
comfort.  Use  it  also  to  dispel  cook- 
ing odors  from  the  home.  You'll 
be  healthier,  happier  and  more 
comfortable,  we  are  certain. 


Sold  by  tocat  Eitctrual  Dtattrt  and  by  cur  thret  Branch  Offices 


U)c  United  Electric  Shops 

or  The  United  Electric  Licnt  &  PowerCo 


I30  EAST  15-  ST. 
89  "STREET  C-  BWAY 
146    STREET  t  BWAY 


TWO  OF  A  SERIES  OF  TWENTY  ADVERTISEMENTS   APPEARINO      IN  NEW  YOTK  CITY  NEWSPAPERS  DURING  JULY'  AND  AVGUST 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Calculating  the  Weight  of  Copper  Needed  for  a 
Dynamo. — F.  Loppfi. — Starting  with  fundamental  for- 
mulas relating  to  air-gap  density,  armature  length,  num- 
ber of  poles,  pole  pitch,  etc.,  the  author  derives  expres- 
sions for  the  weight  of  armature  and  field  windings 
for  a  direct-current  dynamo.  After  fixing  certain  prac- 
tical limits  for  current  density,  magnetic  induction  and 
geometrical  proportions,  these  expressions  permit  the 
determination  of  extreme  cases  so  that  all  practical 
machines  would  come  within  these  limits.  Thus  the 
weight  of  armature  copper  in  a  direct-current  machine 
is  found  to  be  between  0.36  kg.  and  3.47  kg.  (0.79  lb.  to 
7.64  lb.)  per  kilowatt.  The  weight  of  the  field  winding. 
on  the  other  hand,  is  found  to  be  practically  independ- 
ent of  the  output,  while  the  product  of  number  of 
revolutions  per  minute  and  field-winding  copper  weight 
(in  kilograms)  is  found  to  be  from  34,000  to  400,000 
(75,000  lb.  to  882,000  lb.).  Another  conclusion  is  that 
the  amount  of  copper  used  in  the  field  will  be  smaller 
for  high  angular  velocity  and  few  poles. — Rente  Ge- 
nerale  d'Electricite,  April  3,  1920. 

Commutation  in  Direct-Current  Machines. — Emil 
Alm. — On  the  basis  of  Lamme's  suggestion  that  all  the 
various  voltage  components  in  a  commutating  coil  may 
be  assumed  to  be  induced  by  rotation  in  a  constant 
magnetic  field,  the  author  reviews  the  commutation 
problem  and  gives  analytical  expressions  for  the  induced 
emf.  components.  Special  attention  is  given  the  appli- 
cation of  the  theory  to  special  problems  such  as  the 
commutation  in  fractional-pitch  windings  and  the  effect 
for  high  angular  velocity  and  few  poles. — Revue  Ge- 
nerale  d'Electricite,  April  3,  1920. 

Generation,  Transmission  and  Distribution 

Three-Phase  Transmission  Line  Constants  as  Referred 
to  the  Frequenry  of  the  Third  Harmonic. — SwYNGE- 
DAUM. — In  considering  the  ordinary  equations  for  volt- 
age and  current  along  a  transmission  line  the  author 
establishes  some  simple  approximate  rules  for  deter- 
mining the  apparent  impedence  of  a  relatively  short  line, 
as  measured  from  the  sending  end.  Numerous  examples 
are  worked  out  as  illustrations,  and  particular  stress  is 
laid  upon  the  third-harmonic  resonance  which  may  occur 
if  the  constants  of  a  distribution  sy.stem  take  on  certain 
values. — Revue  Generale  d'Electricite,  April  10,  1920. 

Quarter-Wave  Transmission  Lines. — BuNET. — After  a 
brief  discussion  of  difficulties,  such  as  poor  voltage 
regulation,  which  are  met  in  an  attempt  to  operate  lines 
of  more  than  300  miles  at  50  cycles  the  author  considers 
the  possibility  of  extending  pre.sent  transmission  ranges 
by  utilizing  the  peculiar  properties  of  the  so-called 
"quarter-wave"  line.  On  an  open  alternating-current 
line  of  certain  length,  equal  to  one-fourth  of  a  wave- 
length— around  900  miles  at  50  cycles— a  particular  type 
of  resonance  will  occur,  the  received  voltage  being  many 
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times  higher  than  the  voltage  at  the  generator  end  and 
lagging  just  90  deg.  behind  it.  Such  a  quarter-wave 
line,  therefore,  is  utterly  unsuitable  for  ordinary  con- 
stant-voltage transmission.  It  has  been  shown,  how- 
ever, by  Steinmetz  and  others,  that  if  the  generator 
current  is  maintained  at  a  constant  value  the  received 
voltage  will  remain  substantially  constant  whatever  the 
load.  This  suggestion  is  taken  up  and  numerical  cases 
are  worked  out  and  presented  in  tables  to  illustrate  the 
feasibility  of  a  practical  application  of  the  scheme. 
Naturally,  ordinai-y  alternators  could  not  be  used  with 
a  quarter-wave  line,  but  there  are  certain  types  of 
constant-current  machines  which  may  be  better  adapted 
for  this  form  of  power  transmission. — Revue  Generale 
d'Electricite,  March  20,  1920. 

Installations,  Systems  and  Appliances 

Alternating-Current  Lightning  Arresters. — V.  E. 
Goodwin. — For  a  number  of  years  the  standard  form  of 
lightning  arrester  has  been  the  electrolytic  cell.  This 
cell  has  a  high  discharge  rate  and  high  electrostatic 
capacity  and  is  effective  for  large  power  stations  where 
attendants  are  on  hand  to  look  after  the  charging,  etc., 


HIGH-FREQUENCY    ABSORBER,    15,000    TO    25,000    VOLTS 

that  is  required.  A  more  recent  form  of  lightning  pro- 
tector is  the  oxide-film  arrester.  The  electrostatic  capac- 
ity of  this  cell  is  lower  than  that  of  the  aluminum  cell, 
and  from  laboratory  data  the  latter  would  appear  to 
pos.sess  better  (lualitios  for  protection,  but  in  actual 
service  the  relative  merits  are  more  nearly  equal.     The 
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oxide-film  arrester  requires  no  attention  and  hence  is 
more  suitable  for  isolated  installation.  Neither  of  these 
arresters  offers  protection  against  hi>,'h-frequeney 
surges,  and  therefore  it  has  been  necessary  to  develop 
a  device  known  as  the  high-frequency  absorber,  which 
consists  of  a  static  condenser  connected  in  series  with 
a  resistor.  The  condenser  acts  as  an  automatic  relief 
valve  for  high  frequencies  and  the  resistor  as  a  means 
of  absorbing  the  energy  which  is  tending  to  priKluce 
these  oscillations.  They  are  so  designed  as  to  pass  on'y 
small  leakage  current  at  normal  frequency.  If  the  fre- 
quency should  increase  from  some  extraneous  source, 
such  as  an  arcing  ground,  the  current  through  the  device 
would  tend  to  increase  nearly  in  proportion  to  the  fre- 
quency if  the  energy  supplying  this  condition  were  not 
limited.  This  fortunately  is  the  ca.sc  as  the  high-fre- 
quency energy  is  limited  in  value.  Hence  as  the  current 
through  the  condenser  and  series  resistance  increases 
the  resistance  absorbs  the  energy  and  dampens  the  oscil- 
lations, thus  rendering  them  less  dangerous  to  the  sys- 
tem. One  of  these  devices  is  shown  in  the  illustration. 
It  is  in.-^talled  as  an  auxiliary  to  the  lightning  arrester. — 
•General  Elertrir  Revirw,  May.  1920. 

Electrophysics  and  Magnetism 

Variation  of  Residual  Induction  and  Cnercii'e  Force 
with  Mat/netizing  Force. — R.  L.  Sanford  and  W.  L. 
Cheney. — A  report  of  an  investigation  to  ascertain 
whether  or  not  analytical  expressions  similar  to  the  re- 
luctivity relationship  of  Kennelly  correctly  represent  the 
variation  of  residual  induction  and  coercive  force  with 
the  maximum  magnetizing  force.  Hysteresis  measure- 
ments were  made  on  a  number  of  samples  covering  a 
wide  range  of  materials  using  magnetizing  forces  up  to 
2.500  gausses.  The  relationships  H,„  B,  =  a,  -f  b,//,„ 
and  Hm^Hc  =  a.  +  bBm  were  found  to  hold  within 
the  limits  of  the  probable  experimental  error. — Scientific 
Paper  No.  SSi.  Bureau  of  Standards. 

Units,  Measurements  and  Instruments 

.Accuracy  of  Commercial  Electrical  Measurements. — 
H.  B.  Brooks. — In  this  paper  are  discussed  the  accuracy 
required  in  commercial  electrical  mea.surements  and  the 
means  of  obtaining  it,  namely,  proper  choice,  installa- 
tion, use  and  maintenance  of  instruments.  Conditions 
of  use.  external  disturbing  influences  and  features  of 
design  and  construction  affecting  the  accuracy  are  con- 
sidered in  detail.  The  best  types  of  instrument  for 
measuring  voltage  and  current  are  mentioned.  The 
sources  of  error  in  electrodynamic  wattmeters  are  dis- 
cussed, including  the  effect  of  instrument  transformer 
errors.  The  principal  factors  affecting  the  accuracy  of 
watt-hour  meters  are  given.  In  conclusion  some  im- 
provements which  should  be  forthcoming  soon  are  men- 
tioned.— Paper  presented  before  the  A.  I.  E.  E.,  Feb. 
20,  1920. 

Measurement  of  Hysteresis  Values  from  Hi(jh  Mag- 
netizing Forces. — W.  L.  Cheney. — A  study  of  the  pos- 
sible causes  for  the  divergence  of  hysteresis  data  as 
compared  with  those  obtained  on  standard  apparatus 
has  led  the  writer  to  believe  that  readings  are  affected 
by  (1)  the  residual  magnetism  in  the  core  of  the  elec- 
tromagnet after  the  primar>'  circuit  has  been  broken; 
(2)  a  change  in  the  distribution  of  the  flux  about  the 
specimen  when  the  magnetizing  force  is  changed  from 
a  high  value  to  a  low  one,  and  (3)  magnetic  viscosity. 
As  a  result  of  this  study  a  method  for  measuring  the 


coercive  force  which  yields  results  comparing  more 
favorably  within  the  experimental  error  with  data  ob- 
tained on  standard  apparatus  has  been  developed.  The 
coercive  forces  and  residual  inductions  from  maximum 
magnetizing  forces  ranging  from  zero  to  2,500  gausses 
have  been  plotted  against  the  latter  as  the  independent 
variable.  Both  curves  resemble  in  shape  the  intensity 
of  magnetization  curve. — Scientific  Paper  No.  .38.1, 
Bureau  of  Standards. 

TeieKraphy,  Telephony  and  .Signals 
A  Secret  Common-Battery  Intercommunication  Tele- 
phone System. — In  this  article  details  of  an  intercom- 
municating telephone  set  developed  by  the  British  Post 
Office  for  both  inside  and  outside  use  are  given. — London 
Engineer,  May  28,  1920. 

Duplex  Radio  Between  the  United  States  and  Germany. 
— Practice  in  modern  radio  seems  to  tend  toward  the 
use  of  a  duplex  arrangement,  comprising  a  powerful 
transmitting  station  with  a  large  sending  antenna,  and 
a  co-ordinated  receiving  .station  at  15  to  25  km.  (10  to  15 
miles)  distance,  with  a  coil  antenna  of  high  selectivity 
and  tube  amplifiers  of  various  kinds.  The  Nauen  station 
in  Germany  is  now  working  on  such  a  duplex  plan 
with  the  receiving  station  at  Getlow,  30  km.  (19  miles) 
distant.  The  latter  station  has  two  square  six-turn 
coil  antennas,  each  with  28-m.  (92-ft.)  side  and  at  1  m. 
(3.3  ft.)  distance  from  each  other  on  the  same  support. 
One  of  these  receives  Annapolis  at  17,000  m.,  the  other 
New  Brunswick  at  13,500  m.  wave  length,  neither  of 
them  suffering  any  serious  disturbance  from  the  Nauen 
12,600-m.  wave.  By  use  of  radio  and  audio  amplifiers 
and  an  acoustic  resonance  transformer  it  has  been  pos- 
sible to  establish  reliable  high-speed  reception  of  the 
American  stations  directly  on  a  Morse  inker. — Elek- 
trotechnische  Zeitschrift,  Jan.  8,  1920,  abstracted 
from  Telefunken-Zeitu7ig,  No.  18  and  19,  1919. 

Distance  of  7,500  Miles  Covered  by  80-kw.  Stations. — 
It  is  said  that  the  Getlow  station  recently  has  succeeded 
in  receiving  the  two  80-kw.  stations  Tjililin  and  Malabar, 
in  the  Dutch  Indies,  on  a  Morse  inker.  The  distance 
covered  in  these  cases  is  about  12,000  km.  (7,500  miles). 
— Elektrotechnik  und  Maschinenbau,  April  4,  and  Elek- 
trotechnische  Zeitschrift,  Feb.  12,  1920. 

The  Rome  Radio  Station  of  the  Italian  Navy. — Cyril 
F.  Elwell.— The  antennas,  ground  system,  arc,  gener- 
ating and  control  equipment  at  the  Rome  transmitting 
station  are  described  and  the  numerical  data  are  offered 
by  the  author. — Proceedings  Institute  of  Radio  Engi- 
neers, June,  1920. 

Wireless-Telephone  Progress. — Details  of  apparatus 
used  in  recent  experiments. — London  Electrician,  May 
21.  1920. 

Use  of  Ground  Wires  at  Remote-Control  Stations. — 
A.  HOYT  Taylor. — By  utilizing  the  directional  selectiv- 
ity of  subterranean  receiving  antennas  it  has  proved 
possible  to  install  receiving  stations  in  the  immediate 
vicinity  of  transmitting  stations.  The  proper  design  of 
the  underground  antennas,  the  construction  of  the 
shielded  rooms  for  the  receiving  sets  and  the  mode  of 
"remotely"  controlling  the  nearby  transmitting  station 
are  described  in  detail.  The  complete  design,  layout  and 
installation  of  several  such  naval  "remote"  control  sta- 
tions is  then  given.  Their  proper  mode  of  use  and 
advantages  are  considered. — Proceedings  Institute  Radio 
Engineers,  June,  1920. 


200 


ELECTRICAL    WORLD 


Vol.  76,  No.  4 


JOBBERS'  reports  show  a  con- 
tinued slight  slackening  in  most 
sections,  although  in  the  Middle 
West  no  fluctuation  is  yet  apparent 
and  in  the  Northwest  retail  trade 
is  as  brisk  as  ever.  Stocks  are  begin- 
ning to  improve  and  deliveries  are 
getting  easier.  On  the  Pacific  Coast 
and  in  the  Middle  West  collections 
are  tightening,  but  in  the  East  they 
are  in  fair  shape  and  in  the  South 
a  surplus  of  money  is  looked  for 
with  the  harvest  of  the  cotton  crop. 
Trade  acceptances  have  been  found 
of  value  in  the  credit  situation. 

Construction  work,  especially  for 
industrial  purposes,  is  under  way  in 
good  volume  in  the  East  and  South, 
and  an  optimistic  feeling  prevails 
throughout  the  country  as  to  busi- 
ness conditions.  Crop  reports  are 
generally  favorable. 

Except  for  increases  on  heating 
appliances  and  schedule  material, 
prices  remain  steady.  Fan  sales 
are  light,  though  warm  weather 
helped  them  in  New  England.  Rigid 
conduit  is  almost  unobtainable  in 
the  East.  Flexible  armored  conduit 
is  spotty. 

Electrical  exports  for  May 
reached  nearly  $9,000,000,  surpass- 
ing April's  by  $2,000,000  and  making 
a  record  for  the  year.  Total  exports 
for  the  first  five  months  of  1920  are 
$37,712,177,  a  gain  of  $100,000  over 
the  corresponding  period  of  1919. 

Electric  furnaces  for  melting 
non-ferrous  metals  have  increased 
in  nuniber  at  a  good  rate,  and  in- 
quiries are  received  in  good  volume. 
Sales  this  year  are  reported  to  be 
four  times  as  large  as  those  of  a 
year  ago. 

Finished  stocks  of  pole-line  hard- 
ware have  been  about  cleaned  out 
by  the  heavy  demand  on  manufac- 
turers, and  it  is  very  difficult  to 
take  care  of  the  business  on  hand 
even  after  discrimination  in  accept- 
ing orders. 

Car  shortage  is  curtailing  indus- 
trial production  in  all  sections  of 
the  country  through  the  inability  of 
manufacturers  to  procure  delivery 
of  their  raw  materials. 

A  movement  toward  the  stand- 
ardization of  service  voltages  is 
receiving  consideration  in  central- 
station  and  manufacturing  circles, 
following  the  success  attained  in 
transformer  rating  standardization 
in  the  last  four  years. 

A  decided  improvement  in  trade 
conditions  in  the  brass  industry  is 
noted  as  a  result  of  the  failure  of 
labor  agitators  in  the  Naugatuck 
Valley  of  Connecticut  to  carry 
through  a  successful  strike  for 
higher  wages. 


Standardization  of  transformers 
in  the  last  four  years  has  reduced 
the  number  of  kva.  and  voltage  rat- 
ings to  about  40  per  cent  of  the 
listings  formerly  carried.  Orders 
for  special  transformers  are  only 
one-third  as  numerous  as  in  the  pre- 
standardization  days. 

One  of  the  two  25,000-kva.  units 
to   be    installed    at   the    West    Penn 


News 
in  Brief 

Summary      of     Market 
Conditions  and  of  Re- 
cent and  Approaching 
Happenings  of  Im- 
portance to  the 
Indtistry 


Power  Company's  new  six-million- 
dollar  station  at  Springdale,  Pa., 
was  started  recently. 

No  PROPOSAL  for  home  rule  or 
municipal  ownership  of  public  utili- 
ties has  been  thus  far  adopted  by 
the  Illinois  Constitutional  Conven- 
tion, which  has  adjourned  to  Sept. 
21. 

Steps  to  tie  together  the  30-cycle 
and  60-cycle,  140-kv.  systems  of 
the  Consumers'  Power  Company  in 
Michigan  are  being  taken.  When 
this  work  is  completed  there  will  be 
a  140-kv.  steel-tower  transmission 
line  approximately  450  miles  in 
length. 

Following  the  increase  in  rates 
recently  granted  to  the  Pacific  Gas 
&  Electric  Company  and  the  Great 
Western  Power  Company  the  oil 
companies  of  California  have  an- 
nounced an  increase  in  the  cost  of 
oil  in  the  fields  of  12  cents.  This 
raises  the  cost  from  $1.48  to  $1.60  a 
barrel,  which  will  mean  an  increase 
of  approximately  $500,000  in  the 
operating  expenses  of  the  Pacific 
Gas  &  Electric  Company.  The 
Great  Western  Power  Company  will 
not  be  affected  by  the  increase  until 
the  first  of  next  year. 

H.  G.  Butler,  power  administra- 
tor of  the  Railroad  Commission  of 
California,  in  announcing  that  the 
danger  of  power  shortage  is  over  for 
this  year,  says  that  all  restrictions 
for  southern  California  will  be  re- 
moved by  Sept.  1  and  that  restric- 
tions on  acceptance  of  new  contracts 
will  be  modified  at  once. 


Much  damage  to  transmission  and 
distribution  systems  has  been  caused 
in  Idaho  and  Nevada  by  an  electrical 
storm  that  swept  the  Northwest. 
All  the  mines  at  Goldfield,  Nev., 
were  forced  to  shut  down  because  of 
the  failure  of  electrical  supply. 

Increasing  disposition  on  the  part 
of  the  public  to  help  public  utilities 
was  reported  at  the  convention  of 
the  Sales  Managers'  Association  at 
Association  Island,  N.  Y.  R.  H. 
Tillman  was  chosen  as  chairman  of 
the  executive  committee  for  the  com- 
ing year. 

Deferred  plans  for  building  a 
large  dam  across  the  Colorado  River 
at  Marble  Falls,  Tex.,  and  the  in- 
stallation of  a  100,000-hp.  hydro- 
electric plant  are  to  be  pushed. 

Three  electric  utility  issues, 
totaling  $12,500,000,  were  placed  on 
the  market  this  week.  The  largest 
of  these,  $8,000,000  of  first  mortgage 
6  per  cent  gold  bonds,  issued  by  the 
Duquesne  Light  Company,  Pitts- 
burgh, will  be  used  to  increase  to 
120,000  kw.  the  capacity  of  its  new 
Colfax  plant  and  for  adding  a 
40,000-kw.  tui'bo-generator  to  its 
Brunot  Island  plant. 

According  to  a  ruling  by  the 
Comptroller  of  the  Treasury,  the 
new  Federal  Water  Power  Commis- 
sion has  no  power  to  use  any  of  its 
appropriation  to  employ  clerical, 
technical  or  other  assistance  but 
must  depend  on  the  present  person- 
nel of  the  Departments  of  War,  the 
Interior  and  Agriculture. 

Speaking  before  the  Ohio  Electric 
Light  Association,  George  H.  Gush- 
ing, a  prominent  Chicago  coal  man, 
said  enough  bituminous  coal  had 
been  produced  this  year  for  the  en- 
tire needs  of  the  country  but  that 
uncontrolled  industries,  fearing  a 
shortage,  had  got  possession  of  most 
of  it. 

Announcement  has  been  made 
this  week  of  the  appointment  of  Sid- 
ney Z.  Mitchell,  president  Electric 
Bond  &  Share  Company,  as  chair- 
man of  the  public  policy  committee 
of  the  N.  E.  L.  A. 

Prices  for  spot  coal  continue  to 
move  upward,  and  a  prominent 
Eastern  utility  is  reported  as  having 
paid  $18  a  ton  last  week. 

Utilities  are  beginning  to  take 
advantage  of  the  Interstate  Com- 
merce Commission  coal  transporta- 
tion priority  order  and  as  a  result 
are  obtaining  more  contract  coal  at 
a  price  considerably  below  that  pre- 
vailing in  the  open  markets. 
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Coal  Priority  Order  Means  More 
Coal  at  Contract  Price 

OUICKLY  following  the  order  of  the  Interstate  Com- 
merce Commission  last  week  granting  to  public 
utilities  coal  transportation  priority,  numerous  electric 
light  and  power  companies  file.i  requests  for  assignment 
of  cars,  and  coal  is  now  being  shipped  in  accordance. 

Not  only  does  this  order  assure  the  utilities  of  a 
supply  of  coal  for  current  reciuirements,  but  the  utility 
men  see  in  the  order  an  opportunity  to  procure  more 
coal  on  contract.  This  would  mean  a  very  considerable 
saving  in  money  to  utilities. 

According  to  the  order  the  coal  operator  must  become 
a  party  to  each  car  assignment  order.  Consequently  it 
is  not  compulsory  on  his  part  to  supply  coal  on  contract, 
but  it  is  thought  that  the  operators  will  in  most  cases 
find  it  expedient  to  load  assigned  cars  at  the  contract 
price. 

S.  Z.  Mitchell  to  Head  N.  E.  L.  A. 
Public  Policy  Coiniiiittee 

ANNOUNCEMENT  was  made  this  week  of  the 
.  appointment  of  Sidney  Z.  Mitchell,  president  of 
the  Electric  Bond  &  Share  Company,  as  chairman  of 
the  public  policy  committee  of  the  National  Electric 
Light  Association. 

The  public  policy  committee  will  have  an  unusual 
amount  of  important  work  come  before  it  this  year, 
including  the  guidance  of  the  new  Public  Relations 
Section.  From  the  e.xecutive  committee  of  this  section 
President  Martin  J.  Insull  has  appointed  M.  S.  Sloan, 
John  F.  Gilchrist  and  Chairman  J.  E.  Davidson  members 
of  the  public  policy  committee. 

It  is  understood  that  Mr.  Mitchell  is  planning  special 
sub-committees  of  the  public  policy  committee  on 
national  questions,  one  of  which  is  public  utility 
financing.  He  is  also  planning  one  or  more  important 
meetings  which  will  call  for  discussion  and  co-operation 
from  the  leading  business  men  of  the  nation,  bankers 
and  men  in  public  lif.\  Upon  inquiry  Mr.  Mitchell  said 
he  would  announce  in  detail  his  program  at  a  later  date. 

Water-Power  Act  Starts  Many 
Activities  in  Northwest 

FOLLOWING  the  signing  of  the  water-power  bill  a 
large  number  of  new  developments  have  been  started 
or  planned  in  the  Northwest,  the  great  importance  of 
the  act  to  that  section  of  the  country  having  thus  al- 
ready become  manifest.  One  of  these  developments  is 
that  at  the  "Z"  Canyon  on  the  Pend  Oreille  River  at 
Metaline  Falls,  where  400,000  hp.  will  be  developed  at  a 
cost  of  approximately  $20,000,000.  The  city  of  Vale,  Ore., 
is  to  construct  a  municipal  plant  at  a  cost  of  $300,000. 
The  International  Portland  Cement  Company  will  con- 
struct a  quarry  at  Portrock,  Idaho,  and  will  spend  ?50,- 


000  on  a  power  house  and  crusher  on  Pend  Oreille  Lake. 
Plans  are  being  made  to  install  a  large  power  and  indus- 
trial plant  at  Priests  Rapids,  on  the  Columbia  River, 
that  will   require  an   initial   expenditure  of  $5,000,000 
and  will  cost  more  than  three  times  that  sum  before 
the  ultimate  amount  of  power  is  produced.     The  Kane 
Pneumatic    Shock    Absorber    Company    of    Centralia, 
Wash.,  is  to  build  a  1,500-kw.  plant  at  Fords  Prairie.  To 
Scio,  Ore.,  has  been  granted  the  right  to  develop  362  hp. 
from  Thomas  Creek  for  municipal  purposes.    The  Bend 
Water,  Light  &  Power  Company  is  to  develop  4,233  hp. 
on  Tumalo  Creek  near  the  town  of  Bend.     The  Grange- 
ville    (Idaho)    Electric  Light  &  Power  Company  is  in- 
creasing   the    capacity    of    its    plant    on    Lolo    Creek, 
as    well    as    the    capacity    of    its    transmission    lines. 
Work  on  a  new  plant  on   the   Wallowa  River  will   be 
started  at  once  by  the  Enterprise  (Ore.)   Electric  Com- 
pany.   The  first  unit  will  be  1,500-kw.,  and  developments 
will  be  made  up  to  15,000  kw.  as  the  demand  increases. 
Application  has  been  filed  with  the  registrar  of  public 
lands  in  Helena,  Mont.,  by  the  Rocky  Mountain  Company 
of  Butte  for  a  permit  to  develop  water  power  on  the 
Flathead  River.     The  proposed  development  would  in- 
volve the  construction  of  five  dams,  with  an  expenditure 
of  approximately  $10,000,000. 


Appointive  Powers  of  Federal  Water- 
Power  Commission  Limited 

SEVERE  limitations  have  been  placed  upon  the  Fed- 
eral Power  Commission  by  an  opinion  just  ren- 
dered by  the  Comptroller  of  the  Treasury.  That 
official  rules  that  the  commission  may  use  none  of 
its  appropriation  for  the  employment  of  clerical,  tech- 
nical or  other  personnel.  The  commission  will  have 
to  depend  entirely  upon  such  help  as  may  be  loaned 
by  the  War,  Agriculture  and  Interior  Departments. 

In  view  of  the  slashing  of  appropriations  which  took 
place  during  the  last  Congress,  the  departments  are 
in  no  position  to  part  with  stenographers  and  clerks, 
to  say  nothing  of  technical  men.  In  handing  down 
his  opinion,  the  Comptroller  said  in  part: 

"I  think  it  is  reasonably  clear  that  these  provisions 
negative  the  suggestion  of  any  intent  to  vest  in  the 
commission  authority  to  build  up  an  organization  of 
employees,  either  by  original  appointment  or  by  trans- 
fer from  other  branches  of  the  government  service. 
The  responsibility  for  the  work  of  this  commission  is 
placed  by  law  upon  the  Secretary  of  War,  the  Secre- 
tary of  the  Interior  i.nd  the  Secretary  of  Agriculture, 
and  each  of  these  secretaries  is  authorized  to  use  the 
personnel  and  other  facilities  of  his  department  to 
accomplish  such  work.  If  the  personnel  of  the  three 
departments  concerned  is  not  adequate  to  perform 
properly  the  regular  work  of  said  departments  and 
also  the  work  of  the  commission,  it  is  for  the  three 
secretaries,  who  are  also  the  members  of  the  commis- 

201 


202 


ELECTRICAL    WORLD 


Vol.  76,  No.  4 


sion,    to    determine   what    work   shall    be    accomplished 
and  what  shall  be  left  unperformed. 

"When  Congress  provides  a  lump  sum  appropriation 
for  the  expenses  of  the  commission  or  board,  it  usually 
stipulates  that  the  appropriation  is  available  for  the 
employment  of  personal  services,  if  the  employment  of 
.  such  services  is  contemplated,  and  specific  authoriza- 
tion is  required  by  law  if  personal  services  are  to  be 
employed  by  the  commission  at  the  seat  of  govern- 
ment. The  comparatively  small  appropriation  made  for 
the  expenses  made  necessary  by  this  act  contains  no 
such  provision,  although  it  expressly  mentions  other 
items  such  as  rent  and  transportation  and  subsistence. 
This  is  another  indication  that  the  appropriation  for 
the  expenses  of  the  commission  was  not  intended 
to  be  available  for  the  payment  of  any  salaries  other 
than  the  salary  of  the  executive  secretary. 

"An>-  department  or  agency  of  the  government  is 
authorized  upon  the  request  of  the  commission  to  de- 
tail temporarily  such  of  its  officers  or  employees  as 
may  be  necessary  in  connection  with  the  investigations 
provided  in  Section  4  of  the  act;  such  number  of 
officers  or  employees  in  the  Departments  of  War,  the 
Interior  and  Agriculture,  of  any  grade  or  class,  as 
may  be  necessary  in  connection  with  any  authorized 
work  of  the  commission,  may  be  assigned  to  duty  with 
said  commission,  but  transfers  from  said  departments 
to  the  commission  are  neither  necessary  nor  author- 
ized; and  no  appointments  by  the  commission  of  offi- 
cers or  employees  other  than  the  executive  secretary 
are  authorized  either  by  way  of  original  appointment 
or  by  transfer  from  another  department  or  establish- 
ment of  the  government." 


Power  Restrictions  in  Southern  California 
to  Be  Removed 

THE  power  administrator  of  the  Railroad  Commis- 
sion of  California,  H.  G.  Butler,  has  announced 
that  all  power  restrictions  for  southern  California  will 
be  removed  by  the  first  of  September  and  that  the 
restrictions  on  the  acceptance  of  new  contracts  by  the 
power  companies  will  be  modified  at  once.  "The  power 
companies,"  he  stated,  "acting  under  instructions  of  the 
power  administration  early  this  spring,  modified  the 
hours  of  use  by  consumers  so  as  to  conserve  storage 
water  and  limited  new  business  to  that  which  was 
essential.  These  restrictions,  together  with  cold 
weather  in  April,  May  and  June  and  late  rain.s,  in- 
creased the  water  supply  and  kept  the  load  light. 

"This  v/ith  a  new  power  plant  of  17,000  hp.  of  the 
city  of  Los  Angeles  placed  in  operation  a  week  ago  and 
three  plants  that  will  be  put  in  operation  within  thirty 
days,  one  of  8,000  hp.  of  the  city  of  Los  Angeles,  and 
two  of  the  San  Joaquin  Light  &  Power  Corporation 
totaling  70,000  hp.,  has  relieved  the  .situation  to  such  an 
extent  that  the  danger  of  .shortage  this  year  has  passed." 

It  will  be  necessary,  however,  it  was  pointed  out,  to 
operate  all  steam  plants  to  practically  full  capacity  dur- 
ing this  season.  Accidents  in  the  power  plants  might 
make   temporary   restrictions   necessary   again. 

The  companies  that  will  be  affected  by  the  lifting  of 
the  power  re.strictions  are:  Southern  California  Edison 
Company,  Southern  Sierras  Power  Company,  San  Joa- 
quin Light  &  Power  Corporation,  Ontario  Power  Com- 
pany, Los  Angeles  Gas  &  Electric  Company,  Mount 
Whitney  Power  &  Electric  Company  and  the  Bureau 
of  Power  and  Light  of  the  city  of  Los  Angeles. 


New  Securities  Totaling  $12,500,000 
Marketed  This  Week 

THREE  electric  utility  issues  totaling  $12,500,000 
were  placed  on  the  market  this  week.  The  Duquesne 
Light  Company,  Pittsburgh,  Pa.,  placed  $8,000,000  first 
mortgage  6  per  cent  thirty-year  bonds  which  were  sold  to 
yield  7^  per  cent;  the  Louisville  (Ky.^  Gas  &  Electric 
Company  sold  $3,500,000  of  8  per  cent  notes  due  Jan.  15, 
1923,  and  the  United  Electric  Light  Company,  Spring- 
field, Mass.,  issued  $1,000,000  ten-year  7  per  cent  notes 
at  96.53,  yielding  7*  per  cent.  The  two  latter  issues 
are  to  retire  previous  ones. 


Final  Steps  Being  Taken  in  Unifying  140- 
Kv.  Consumers'  Power  System 

STEPS  toward  the  tying  together  of  the  30-cycle 
and  60-cycle,  140-kv.  systems  of  the  Consumers' 
Power  Company  in  Michigan  are  under  way.  The  north- 
ern division  between  Jaskson  and  the  plants  north  of 
Saginaw  operates  at  60  cycles  with  main  transmission 
at  140  kv.,  while  the  southern  division  between  Jackson 
and  Battle  Creek  has  been  operating  at  44  kv.,  60 
cycles,  though  the  main  transmission  lines  were  built 
to  operate  at  140  kv.  The  western  division  north  and 
south  of  Grand  Rapids  is  30  cycles,  operating  at  140  kv. 
A  140-kv.  steel-tower  line  from  Argenta  to  Battle  Creek 
is  under  construction  and  will  furnish  the  tie  between 
the  exi.sting  140-kv.  lines  in  the  three  divisions.  A 
15,000-kva.,  60  to  80-cycle  frequency  changed  at  Battle 
Creek  will  complete  the  tie  between  the  two  systems 
and  make  a  140-kv.  transmission  system  of  approx- 
imately 4^0  miles  of  steel-tower  line  when  the  circuits 
from  Jackson  to  Battle  Creek  are  changed  to  140-kv. 
operation.  A  new  10,000-kva.  turbo-generator  and  six 
900-hp.  B.  &  W.  water-tube  boilers  with  economizers, 
replacing  eighteen  400-hp.  boilers  now  in  use,  are  in 
process  of  installation  at  the  Battle  Creek  plant.  A  new 
140-kv.  outdoor  substation  of  16,000  kva.  is  also  under 
way.  The  work  represents  the  detailed  carrying  out 
of  plans  formulated  several  years  ago  for  the  unifica- 
tion of  the  system  with  a  main  transmission  voltage 
of  140  kv.,  though  it  has  been  tied  together  for  some 
time  through  the  40-kv.  lines  of  the  southern  division 
and  a  5,500-kva.  frequency  changer  at  Kalamazoo. 

Industries  Outbid  UtUities  for  Coal 

ENOUGH  bituminous  coal  has  been  mined  and 
delivered  this  year  to  supply  the  entire  needs  of 
the  country,  but  most  of  this  fuel  has  gone  to  uncon- 
trolled industries  that  have  become  panic-stricken  by 
the  continual  cry  of  a  coal  shortage  and  have  bought 
coal  regardless  of  price,  according  to  statements  made 
by  George  H.  Gushing,  director  of  the  American  Whole- 
sale Coal  Association  of  Chicago,  a  coal  jobbing  organ- 
ization, in  an  address  before  the  recent  convention  of 
the  Ohio  Electric  Light  Association. 

As  a  result  of  the  alleged  coal-shortage  propaganda 
the  buying  for  winter  storage,  which  the  speaker  said, 
ordinarily  never  started  before  July  15  and  often  not 
before  Aug.  15,  was  started  months  earlier  this  year, 
and  those  with  the  most  money  got  the  most  coal.  This 
unreasonable  buying  and  the  inequitable  distribution 
of  the  coal  created  a  coal  shortage  based  on  demand  at  a 
time  when  there  would  have  been  ample  for  all  con- 
sumption needs  if  it  had  only  been  placed  where  it  was 
most  needed. 
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The  speaker  blamed  government  agencies  for  prop- 
agating the  coal  shortage  idea,  but  some  of  the 
members  present  thought  that  it  was  the  coal  men  who 
had  started  the  story  in  an  effort  to  keep  up  prices.  Be 
that  as  it  may,  it  all  seemed  to  agree  that  the  coal 
men  are  now  endeavoring  to  stave  off  a  return  of 
government  control. 


Supply  IManiifaeUirers  Elect  JVew 
Section  Cliairincn 

DURING  the  sessions  of  the  various  sections  of  the 
Associated  Manufacturers  of  Electrical  Supplies 
at  Eastern  Point,  Conn.,  June  23  and  29,  several  of  the 
sections  elected  new  officers.  A.  H.  Fleet,  Cutler-Ham- 
mer Manufacturing  Company,  was  elected  chairman  of 
the  Attachment  Plug  Section;  Louis  McCarthy,  Mac- 
allan Company,  of  the  Line  Material  Section;  W.  D. 
Steele,  Benjamin  Electric  Manufacturing  Company,  of 
the  Industrial  Lighting  Section;  G.  A.  Burnham,  Condit 
Electrical  Manufacturing  Company,  of  the  Air-Circuit 
Breaker  Section,  and  C.  A.  Bates,  Bi->'ant  Electric  Com- 
pany, of  the  Fuse  Section. 


Coal  Price  Anywhere  Up  to 

$23  a  Ton 

SPO'l'  coal  prices  are,  as  one  i)€rson  expressed  it, 
"all  over  the  lot."  Within  the  past  ten  days  prices 
as  high  as  $23  a  ton  delivered  have  been  reported  paid 
by  Eastern  utilities.  Middle  Western  and  Northwest- 
ern utilities  are  not  paying  such  high  prices  for  spot 
coal  as  are  the  Eastern  properties. 

The  Public  Service  Corporation  of  New  Jersey  last 
week  paid  $14  for  one  lot  and  had  more  offered  at 
$17.50  which  it  refused  to  buy  on  the  basis  that  the 
cost  was  exorbitant.  The  Public  Service  Commission 
of  the  Second  District  of  New  York  stated  that  New 
York  utilities  within  the  past  few  days  had  paid  any- 
where from  $16.40  to  ."?-2.1.10  for  coal.  One  .shipment  of 
2,000  tons  was  bought  f.o.b.  Staten  Island  for  $14.50. 
This  coal,  delivered  at  the  boilers,  vAW  probably  cost 
between  $16  and  $18  per  ton. 

It  is  interesting  to  note  in  this  connection  that  tide- 
water coal  for  New  York  was  quoted  in  1914  from 
$2.82  to  $3.25. 

Some  interesting  figures  on  the  cost  of  coal  in  June, 
1920,  compared  with  June,  1914  and  1919,  are  avail- 
able. The  Nebraska  Power  Company  in  June.  1920, 
paid  $5.65  f.o.b.  destination  against  $4.85  in  June,  1919, 
and  $2.78  in  June,  1914. 

The  Columbus,  Delaware  &  Marion  (Ohio)  Electric 
Company  reports  its  May  coal  cost  just  125  per  cent 
greater  than  that  for  the  previous  May,  with  exactly 
the  same  plant  and  practically  the  same  output  and  load 

The  Northern  States  Power  Company,  Minneapolis. 
Minn.,  paid  $8.69  for  Hocking  screenings  in  June,  1920, 
against  $5.30  in  June,  1919,  and  $3.10  in  June.   1914. 

The  Boston  Edison  Company  reports  the  following 
price  per  long  ton  delivered  to  the  boilers:  June,  1920, 
$11,223;  June,  1919.   $7,010;   June,   1914,  $3,929. 

Coal  Age  reports  the  following  prices  this  week  for 
bituminous    coal    from    the    sections    named:      Boston 
Cambrias  and  Somersets,  f.o.b.  mines,  $1 1.50  to  $13.  net 
tons;  f.o.b.  Philadelphia,  gross  tons,  $14.75  to  $16.50; 
f.o.b.   New  York,   gross   tons,   $l,'"j.lO   to   $16.85.      New 


York,  f.o.b.  piers  from  $16  to  $16.25,  alongside  from 
$17  to  $17.25.  Philadelphia,  $12.50  to  $14,  f.o.b. 
Pennsylvania  mines.  Baltimore,  $11  to  $13  per  net 
ton  f.o.b.  mine.  Buffalo,  $10  to  $10.50  f.o.b.  mine. 
Uniontown,  Pa.,  $11.25  and  $11.75  for  cla.ssified  coals. 
Columbus,  Hocking  screenings,  $5  to  $8  f.o.b.  mine  with 
.^O  cents  additional  for  mine-run.  Chicago,  mine-run, 
$5.50  to  $6.50,  f.o.b.  mines.  Birmingham,  $0.50  to 
$8.50  for  spot  coal,  f.o.b.  mines.  Louisville,  western 
Kentucky  mine-run,  $5  to  $5.25,  f.o.b.  mine. 

James  J.  Storrow,  fuel  administrator  for  Massa- 
chu.setts,  testifying  in  New  York  before  the  United 
States  Senate  committee  on  reconstruction  and  pro- 
duction on  Tuesday,  stated  that  under  the  Fuel  Admin- 
istration West  Virginia  coal  was  $2.00  and  Pennsylvania 
$3,  which  allowed  a  fair  profit.  The  price  of  soft 
coal  at  the  mines  now,  he  testified,  is  from  $11  to  $14. 


California  Co-operative  Campaign 
to  Be  Tried  in  Ohio 

THE  last  two  d.jys  of  the  Oliio  Electric  Light  Asso- 
ciation's twenty-sixth  annual  convention  were 
devoted  to  the  consideration  of  commercial  topics,  rural 
business  and  means  for  obtaining  coal. 

The  California  co-operative  plan  is  to  be  tried  in  Ohio 
at  the  sugge.stion  of  P.  J.  Williams  of  Cincinnati,  and 
C.  G.  Eichelberger  of  Cincinnati  and  J.  C.  Matthieu  of 
Dayton  were  appointed  to  represent  the  central  stations 
in  a  conference  with  men  from  other  branches  of  the 
electrical  industry.  One  ot  the  principal  objects  is  t» 
foster  the  installation  ot  more  convenience  outlets. 

Electric  cooking,  rural  busines.s  and  the  need  of  con- 
venient outlets  were  al;  touchea  'ipon  in  the  report  of 
Chairman  C.  G.  Eichelberger  if  the  new-business  co- 
operations committee,  and  eac'r.  of  the  subjects  was 
discussed  at  length.  P.  L  Miles  of  the  Edison  Electric 
Appliance  Company  said  that  an  investigation  con- 
ducted by  his  company  indicated  that  there  are  only 
about  75,000  electric  ranges  in  use  in  the  United  States, 
while  the  estimated  output  of  the  factories  during  1920 
is  about  50,000.  Next  year  the  manufacturers  expect 
to  have  a  production  capacity  of  125,000  electric  ranges. 

The  rural-line  discussion  on  the  paper  "Under  What 
Conditions  Is  Rural  Business  Profitable?''  by  D.  0. 
Vaughn  of  Sidney,  Ohio  (see  abstract  in  the  Electricai 
World  of  July  3,  page  29),  was  led  by  D.  L.  GaskiU, 
Greenville,  Ohio,  who  has  had  considerable  experience 
with  small  and  not  over-prosperous  farmers.  To  keep 
the  farmers  from  going  to  the  Legislature  and  demand- 
ing sei-vice  the  central  stations  should  take  the  business 
now  and  on  a  protitable  basis.  However,  he  advised  the 
farmers'  owning  and  maintaining  the  rural  lines. 

Electric  heat  treatment  of  steel  was  the  subject  of  a 
paper  by  R.  T.  Kaighan  of  Cleveland.  Additional  data 
on  high  temperature  electric  furnaces  were  submitted 
by  A.  D.  Dauch,  Pittsburgh,  and  on  furnaces  operated 
at  less  than  1,000  deg.  Fahr.  by  R.  P.  Dunning  of 
Cincinnati. 

George  H.  Gushing  of  the  \VhoIesale  Coal  Association 
of  Chicago,  as  reported  elsewhere,  said  that  there  was 
really  no  coal  shortage  and,  calling  upon  the  state  asso- 
ciation to  condemn  by  resolution  the  recent  order  of  the 
Interstate  Commerce  Commission  granting  a  coal  pri- 
ority to  public  utilities  for  current  use,  presented  argu- 
ments against  regulation  both  as  to  the  coal  business 
and  public  utilities. 
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J.  C.  Martin  of  Columbus,  attorney  for  the  Ohio  asso- 
ciation, answered  Mr.  Gushing  by  emphatically  stating 
that  the  public  utilities  were  unable  to  obtain  the  coal 
necessary  for  operation  and  argued  not  only  for  state 
regulation  of  public  utilities  but  also  for  the  regulation 
of  the  coal  business  in  the  interest  of  the  consumers. 

M.  H.  Aylesworth,  in  his  discussion  of  the  general 
public  utility  situation  and  the  National  Electric  Light 
Association  organization,  contended  that  the  Ohio  Elec- 
tric Light  Association  should  go  on  record  in  favor  of 
a  fuel  priority  order  and  should  commend  the  Interstate 
Commerce  Commission  for  its  order  protecting  the  con- 
suming public  by  providing  coal  to  the  public  utilities 
for  current  use.  The  speaker  said  that  a  recent  public 
utility  coal  survey  made  by  the  National  Electric  Light 
Association  and  presented  to  the  Interstate  Commerce 
Commission  prior  to  its  order  of  July  13  proved  con- 
clusively that  the  public  utilities  were  unable  in  many 
instances  to  obtain  coal  at  any  price,  and  that  unless 
some  immediate  relief  was  granted  by  the  proper 
authorities  the  public  utilities  of  the  nation  would  enter 
the  winter  months  without  a  reserve  supply  of  coal, 
which  would  be  disastrous  in  the  event  of  a  heavy  bliz- 
zard or  a  railroad  strike. 


Features  of  Federated  Societies 
Explained 

ANSWERS  to  many  questions  asked  by  engineers 
.  not  fully  informed  of  the  objects  and  methods  of 
the  Federated  American  Engineering  Societies  are  con- 
tained in  Bulletin  No.  2,  just  issued  by  the  joint  con- 
ference committee,  which  emphasizes  the  fact  that, 
strictly  speaking,  the  organization  is  not  a  new  one 
but  the  successor  to  the  existing  Engineering  Council, 
the  work  of  which  will  be  amplified  as  to  scope,  and 
a  much  more  extended  plan  of  membership  adopted. 

Some  confusion  exists  as  to  the  basis  of  representa- 
tion where  there  are  both  a  state  organization  and 
strong  local  organizations  and  affiliations.  The  consti- 
tution provides  that  a  state  council  or  organization, 
representative  of  the  engineers  and  allied  technologists 
in  the  state,  can  be  represented  on  the  American  Engi- 
neering Council  on  the  basis  of  all  the  engineers  and 
allied  technologists  in  the  state.  If,  however,  there 
exists  a  strong  local  organization  or  affiliation  which 
elects  to  have  its  own  representative  or  representatives 
on  the  council,  then  the  state  organization  is  entitled 
to  representation  on  the  basis  of  all  the  engineers  and 
allied  technologists  in  the  state,  less  the  engineers  and 
technologists  that  are  to  be  represented  through  their 
local  organization 

Another  point  brought  out  in  the  bulletin  is  that 
there  is  no  provision  for  membership  dues  in  the  con- 
stitution or  bylaws.  These  provide  for  funds  contrib- 
uted by  the  member  societies  for  the  support  of  the 
federated  societies.  Inasmuch  as  it  would  be  unreason- 
able for  a  small  local  society  to  pay  as  large  a  con- 
tribution as  a  national  society,  the  constitution  provides 
that  the  contribution  shall  be  on  the  basis  of  the  num- 
ber of  members  in  the  organization  at  the  rate  of 
$L50  per  member  for  national  societies  and  $1  per 
member  for  local,  state  and  regional  organizations  or 
affiliations.  The  individual,  therefore,  does  not  directly 
pay  any  dues,  but  the  member  society  of  which  he  is 
a  member  contributes  on  a  per  capita  basis  of  its  mem- 
bership. 


Pacific  Coast  A.  I.  E.  E.  Discusses 
Insulators 

THE  ninth  annual  Pacific  Coast  convention  of  the 
American  Institute  of  Electrical  Engineers  opened 
at  the  Multnomah  Hotel,  Portland,  Ore.,  on  Wednesday, 
with  an  attendance  of  150,  which  is  in  excess  of  that  at 
previous  conventions.  Vice-president-elect  C.  E.  Mag- 
nusson  recalled  the  fact  the  day  was  the  centennial 
of  some  of  the  most  important  events  in  early  elec- 
trical history.  Whereas  formerly  most  discoveries  were 
made  in  universities,  he  said,  the  present  tendency  is 
for  the  research  departments  of  large  manufacturers 
to  make  discoveries  and  apply  the  latest  scientific 
advances.  For  this  reason  the  Pacific  Coast  is  in  some 
danger,  Professor  Magnusson  said,  as  without  indus- 
trial research  manufacturing  will  not  prosper. 

Three  papers  on  insulators  were  presented  and  dis- 
cussed jointly.  These  were  "Design  and  Application 
of  Suspension  Insulators,"  by  W.  D.  Peaslee ;  "Electrical 
Characteristics  of  the  Suspension  Insulator  at  the 
Higher  Voltages,"  by  F.  W.  Peek,  Jr.,  and  "Unit  Voltage 
Duties  in  Long  Suspension  Insulator  Strings,"  by  Prof. 
H.  J.  Ryan  and  H.  H.  Henline.  A  great  many 
instances  were  pointed  out  where  insulators  which  had 
been  in  service  from  ten  to  twenty  years  had  given 
the  most  satisfactory  results.  In  some  cases  no  failure? 
whatever  had  been  experienced  in  lots  of  10,000  insula- 
tors in  service  more  than  twenty  years,  while  in  other 
cases  insulators  of  more  recent  manufacture  had  failed 
after  only  a  few  years'  service.  The  Portland  Railway, 
Light  &  Power  Company,  with  1,000-volt  megger,  dis- 
covered 12  per  cent  of  defective  units  on  its  line  aftei 
three  years'  service.  After  six  years'  more  service  l 
per  cent  were  found  defective,  although  units  testinj! 
100  megohms  were  not  i-eplaced.  A.  C.  Clarke  ques- 
tioned the  use  of  1,000-volt  meggers  having  a  scale  of 
2,000  megohms,  and  Professor  Ryan  agreed  that  if  the 
insulator  resistance  reached  the  lower  range  of  such 
meggers  they  were  defective. 

Discussion  of  the  merits  of  various  types  of  suspen- 
sion units  took  place,  manufacturers'  agents  being  the 
principal  proponents  of  different  types.  Causes  of  fail- 
ure pointed  out  were  improper  treatment  prior  to  firing 
and    improper    control    of    temperature    during    firing. 

There  was  a  diversity  of  opinion  upon  the  danger  of 
cascading.  W.  A.  Miller  maintained  that  corona  would 
prevent  cascading  because  of  its  shielding  effect, 
although  the  papers  by  F.  W.  Peek,  Jr.,  and  H.  J.  Ryan 
gave  expression  to  a  contrary  opinion.  The  likelihood 
of  vibration  causing  deterioration  was  advanced  by  S. 
C.  Lindsay.  Professor  Ryan  pointed  out  that  there 
was  little  likelihood  of  vibrational  damage  within  the 
porcelain  due  to  the  Piezo  electrical  effect. 

The  electrostatic  field  in  its  relation  to  design  was 
thought  to  be  the  most  important  matter  now  confront- 
ing insulator  manufacture:  , 

It  was  advocated  that  the  Institute  revise  the  spec- 
ifications for  testing  and  rating  of  suspension  units 
because  at  present  identical  insulators  of  diff'erent  makes 
have  widely  divergent  ratings,  due  probably  to  varying 
methods  of  testing.  In  tests  of  insulators  by  high 
frequency,  which  is  now  accepted  as  the  most  satisfac- 
tory method.  Professor  Ryan  urged  that  nc'  only  the 
frequency  but  the  period  between  succeeding  impulses 
be  specified. 

The  convention  continued  on  Thursday  and  Friday. 
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First  25,000.Kva.  Unit  Started  at 
Springilale  (Pa.)  Station 

ONE  of  the  two  25,000-kva.  units  in  the  West  Penn 
Power  Company's  new  six-millioii-clollar  station  at 
SpriiiKdale,  Pa.,  was  started  on  July  1.  It  is  expected 
that  the  second  unit  will  be  opt-ratinK  hv  Sept.  1.  Coal 
for  thi.s  station,  which  is  situated  virtually  at  the  mouth 
of  the  mine,  will  be  conveyed  from  the  mine  through  a 
tunnel  under  the  Alletrheny  River  directly  to  the  boiler 
room.  The  company  owns  or  has  untler  lease  1,000  acres 
of  coal  land,  and  development  of  this  is  now  under  way. 
It  is  e.stimated  that  there  are  more  than  40,000,000 
tons  of  coal  at  the  door  of  the  plant. 

Construction  of  the  Springdale  plant  was  begun  in 
September,  1917,  and  continued  without  interruption 
during  the  war.  The  government  has  advanced  $2,- 
409,000  toward  the  cost  of  the  project.  Two  more 
units  will  be  added  to  the  station  later. 


New  Million  Dollar  Power  Line 
lor  Toledo 

CONTRACTS  have  been  closed  by  the  Toledo  (Ohio) 
Railways  &  Light  Company  for  the  building  of  a  12- 
mile  high-tension  overhead  power  transmission  line  to 
circle  the  city  of  Toledo,  for  the  most  part  adjacent 
to  the  right-of-way  of  the  Toledo  Terminal  Railroad, 
at  an  estimated  cost  of  approximately  $1,000,000.  Work 
will  be  started  this  summer.  The  new  line  will  be 
carried  on  specially  constructed  steel  towers,  averaging 
65  ft.  in  height  and  consisting  of  two  circuits  de- 
signed for  about  65,000  volts  and  80,000  hp. 

The  power  will  be  generated  at  the  Acme  Power 
Company's  plant  on  the  East  Side.  The  line  will  cross 
the  Maumee  River  and  extend  along  the  Terminal  belt 
line  to  Fitch,  a  station  at  the  intersection  of  the 
Terminal  and  Toledo  &  Western  Railroads.  This  is 
a  distance  of  nearly  12  miles  and  is  almost  half  of 
the  city  circle. 

The  new  line  will  furnish  power  for  practically  35 
per  cent  of  Toledo's  industries.  The  largest  user  is 
the  Willys-Overland  Automobile  Company. 

The  steel  towers  are  being  built  by  the  American 
Bridge  Company,  a  Toledo  concern,  and  the  work  of 
construction  has  been  awarded  to  A.  Bentley  &  Sons 
Company  and  several  other  Toledo  contractors. 


Puget  Sound  Company  Gets 
Inereased  Rates 

THE  Public  Service  Coniniission  of  Washington  State 
has  issued  an  order  which  made  effective  on  July  21 
an  increased  rate  schedule  for  lighting  and  power  fur- 
nished by  the  Puget  Sound  Power  &  Light  Company. 
The  order  was  issued  upon  application  of  the  company 
for  waiver  of  statutory  notice.  The  company's  increase 
in  rates  becomes  effective  on  the  same  date  as  the 
increase  recently  announced  by  the  Seattle  municipal 
light  plant  and  is  identical  with  the  municipal  rate 
schedules.  An  exception  is  made  in  the  commission's 
order,  however,  in  the  cases  of  contracts  with  large 
power  users.  The  company  is  directed  to  file  all  such 
unexpired  contracts  with  the  commission  within  ten 
days  for  investigation  and  official  modification  if  the 
commission    finds    their   continuance    would    constitute 


discrimination.    All  other  contracts  are  terminated  as 
of  July  21. 

Increases  granted  are  from  5A  cents  to  6  cents  a  kilo- 
watt-hour up  to  45  kw.  for  residential  lighting  and  from 
2  cents  to  '!'■  cents  on  energy  consumed  in  excess  of  45 
kw.  The  initial  increase  on  power  rates  is  3i  cents  to  4 
cents  up  to  100  kw.,  from  which  point  the  power  rate 
ilecrea.ses  by  (luaiitity  di.scounts. 


Dnquesne  Light  Issue  of  S«,()()0,()00  to 
Finanee  Increased  (Capacity 

PROCEEDS  i  roiii  the  $8,000,000  of  first  mortgage  and 
collateral  trust  6  per  cent  gold  bonds  of  the  Duquesne 
Light  Company,  Pit.sburgh.  Pa.,  placed  on  the  market 
ihis  week,  will  be  used  principally  for  increasing  to 
120,000  kw.  the  original  initial  installed  capacity  of  the 
new  Colfax  plant  and  for  adding  to  the  120,000  kw  ii; 
the  Brunot  I.sland  plant  a  second  40,000-kw.  turbo- 
generator. The  issue  was  offered  at  85,  thereby  yielding 
71  per  cent. 

The  new  Colfax  plant  is  within  two  miles  of  i  de- 
veloped coal  mine  owned  by  an  affiliated  company.  It 
is  propo.sed  that  the  plant  shall  have  an  ultimate  capac- 
ity of  800,000  kw.  Initially  two  60,000-kw.  three  unit 
turbo-generator  .sets  will  be  installed.  Th."  first  of  these 
is  expected  to  be  in  operation  about  Oct.  1,  1920.  Tho 
entire  output  of  this  plant,  which  is  owned  by  a  closely 
allied  company,  the  Cheswick  Power  Company,  will  bo 
taken  by  the  Duquesne  Light  Company,  which  will  com- 
plete the  con.-if ruction  of  a  GO,000-volt  Jine  tying  in  the 
Colfax  and  Rrunot  Island  plants  and  encircling  the 
greater  part  of  the  manufacturing  and  business  section 
of  the  Pittsburgh  district. 


Business  and  Pleasure  to  Blend  at 
( lontraclor-Dealers'  Convention 

THE  tentative  program  for  the  twentieth  annual 
meeting  of  the  National  Association  of  Electrical 
Contractors  and  Dealers,  which  will  be  held  at  the 
Southern  Hotel,  Baltimore.  Md..  from  Oct.  4  to  Oct.  9 
next,  provides  for  executive  committee  meetings  on  the 
first  two  days,  the  proceedings  proper  beginning  on 
Wednesday,  Oct.  0,  with  an  address  by  S.  C.  Blumenthal. 
chairman  of  the  Maryland  State  As.sociation;  the  formal 
welcome  by  the  Mayor  and  the  response  by  Chairman 
W.  Creighton  Peet  of  the  national  body.  Committee 
reports  will  be  taken  up  and  an  address  made  on  "The 
Industrial  Outlook."  On  Thur.sday  J.  A.  Clark  of  the 
Westiiighouse  Electric  &  Manufacturing  Company  will 
make  an  address  on  "Sale  of  Motors  for  Industrial  Use," 
A.  S.  Abbot  of  the  Electric  Construction  Company,  St. 
Paul,  Minn.,  will  di.scn.ss  "Successful  Conduct  of  a  Con- 
tracting Business,"  and  another  address,  on  "Proper 
Handling  of  Fi.xture  Sales,"  will  be  made.  In  the  after- 
noon the  delegates  will  visit  Aniiapolis  and  the  Naval 
Academy. 

H.  B.  Kirkland  will  speak  on  "A  Two-Billion-Dollar 
Industry"  on  Friday,  Samuel  A.  Chase  and  W.  L.  Good- 
win will  make  addresses,  W.  G.  McKettrick  of  the  Na- 
tional Lamp  Works  will  discuss  industrial  lighting,  and 
the  annual  dinner  will  take  place,  followed  by  dancing 
The  executive  committee  will  hold  its  final  meeting  on 
Saturday,  and  arrangements  for  a  sight-seeing  tour  in 
Washington  on  that  day  have  been  made  for  those  who 
wish  to  visit  the  capital. 
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Illinois  Constitutional  Convention  Rejects 
Utility  Measures 

THE  Illinois  Constitutional  Convention  has  ad- 
journed to  Sept.  21  without  adopting  any  measures 
propo.sed  for  home  rule  or  municipal  ownership  of 
public  utilities.  So  many  proposals  were  submitted  and 
so  much  difference  of  opinion  between  the  city  of 
Chicago  and  the  rest  of  the  state  developed  that  the 
convention  has  thus  far  failed  to  agree  on  any  measures, 
several  committee  reports  having  been  rejected. 


Electrical  Storm  Causes  Great  Damage  to 
Northwest  System 

AN  ELECTRICAL  storm  that  swept  the  Northwest 
.  lately  caused  severe  damage  to  the  transmission 
and  distribution  systems  of  the  various  power  com- 
panies operating  in  that  district.  Besides  tearing  down 
great  sections  of  lines,  the  power  plant  at  Lewiston, 
Idaho,  was  put  out  of  commission,  as  were  substations 
at  Moscow,  Idaho,  and  the  effects  of  the  storm  were 
felt  as  far  south  as  Goldfield,  Nev.,  where  the  sub- 
station of  the  Nevada-California  Power  Company  was 
burned  out. 

Sales  Managers  See  Desire  on  Part  of 
Customers  to  Help  the  Utility 

EVEN  though  the  papers  and  discussions  were  on 
widely  different  subjects,  the  constantly  recurring 
keynote  of  the  convention  of  the  Sales  Managers'  Asso- 
ciation, made  up  of  representatives  of  fourteen  of  the 
large  central  stations,  held  at  Association  Island,  N.  Y., 
on  July  12  to  14,  seemed  to  be  the  co-operative  spirit 
which  is  being  shown  by  customers  and  prospective 
customers  in  helping  central  stations  meet  the  unusual 
demand  for  service.  In  numerous  cities  represented  in 
the  convention  customers  have  voluntarily  asked  how 
they  could  help  the  central  stations  meet  the  problems. 
This  spirit  has  found  expression  in  the  rearrangement 
of  peak  hours,  readjusting  hours  of  employment  and 
helping  to  raise  funds  through  company  financing. 

The  convention  was  called  to  order  Monday  morning, 
July  12,  by  the  chairman  of  the  executive  committee, 
T.  I.  Jones,  who  is  general  sales  manager  of  the  Brook- 
lyn Edison  Company.  The  program  was  so  arranged 
that  a  reasonable  amount  of  time  was  given  to  recrea- 
tion, but  from  six  to  eight  hours  a  day  was  devoted  to 
the  sessions  of  the  convention.  It  included  the  fol- 
lowing papers : 

"Some  Economic  Problems  of  Interest  to  the  Sales  Man- 
ager," by  R.  S.  Hale,  superintendent  special  research  de- 
partment Edison  Electrical  Illuminating  Company  of 
Boston. 

"Discussions  on  Central-Station  Financing  with  Relation 
to  the  Present  Value  of  the  Service  Rendered  to  the  Public," 
introduced  by  Charles  J.  Russell,  general  commercial  man- 
ager Philadelphia  Electric  Company. 

"The  Present  Practice  and  Policy  in  Connection  with 
Line  Extensions,"  by  Douglas  Burnett,  commercial  manager 
Consolidated  Gas,  Electric  Light  &  Power  Company,  Bal- 
timore. 

"Telephone-Order  System,"  by  E.  W.  Lloyd,  general  con- 
tract agent   Commonwealth  Edison  Company,  Chicago. 

"Co-ordination  of  Central-Station  Service  with  Private- 
Plant  Operation,"  by  L.  R.  Wallis,  superintendent  sales  de- 
partment  Edison  Electric  Illuminating  Company  of  Boston. 

"Isolated-Plant  Costs,"  by  John  W.  Meyer,  assistant  gen- 
eral commercial   manager  Philadelphia   Electric  Company. 


"The  Merchandising  of  Incandescent  Lamps,"  by  Clarence 
Law,  manager  bureau  illuminating  engineering  New  York 
Edison  Company. 

"Special  Sales  and  Window  Displays,"  by  E.  A.  Edkins, 
general  manager  electric  shops  Commonwealth  Edison 
Company. 

"The  Supply  of  Electrical  Energy  to  Large  Customers," 
by  R.  H.  Tillman,  manager  new-business  department  Con- 
solidated Gas,  Electric  Light  &  Power  Company,  Baltimore. 
In  retiring  from  the  chairmanship,  T.  I.  Jones, 
general  sales  manager  of  the  Brooklyn  Edison  Company, 
expressed  his  appreciation  of  the  co-operation  and 
courtesies  that  had  been  extended  to  him.  R.  H.  Tillman 
was  chosen  chairman  of  the  executive  committee  for  the 
coming  year,  with  R.  R.  Young  and  E.  A.  Edkins  as 
other  members  of  that  committee. 


Deferred  Texas  Water-Power  Project  Now 
to  Be  Carried  Out 

COL.  C.  H.  ALEXANDER  of  Dallas,  who  promoted 
the  construction  of  a  large  dam  across  the  Colorado 
River  at  Marble  Falls,  Tex.,  and  the  installation  of  a 
hydro-electric  plant  of  more  than  100,000  hp.  capacity 
several  years  ago,  has  just  finished  reorganizing  the 
Syndicate  Power  Company,  which  will  carry  out  the 
deferred  enterprise.  The  dam  is  partly  finished.  Ac- 
cording to  Colonel  Alexander,  the  contract  for  the  con- 
struction of  the  first  unit  of  the  hydro-electric  plant 
and  the  completion  of  the  dam  has  been  let  to  J.  P. 
Nelson  of  San  Antonio.  It  is  estimated  that  the  total 
cost  of  the  project,  including  the  building  of  power 
transmission  lines  to  San  Antonio,  Austin  and  other 
towns  within  150  miles,  will  be  approximately  $8,000,000. 


Society  for  Electrical  Development's  First 
Bi-monthly  Meeting 

THE  first  of  the  bi-monthly  meetings  of  the  executive 
committee  of  the  Society  for  Electrical  Development, 
established  by  Chairman  Charles  L.  Edgar,  was  held  on 
July  16,  when  a  number  of  important  questions  were 
discussed,  including  the  plan  for  co-operation  between 
the  society  and  the  California  Electrical  Co-opera- 
tive Campaign.  It  was  agreed  that  the  society  should 
take  up  with  the  Harvard  School  of  Business  Research 
the  matter  of  the  Research  Bureau,  co-operating  in 
collecting  data  relative  to  the  cost  of  doing  retail  mer- 
chandising in  the  electrical  business. 

J.  M.  Wakeman,  general  manager  of  the  society,  was 
instructed  to  take  up  with  manufacturers  the  impor- 
tance of  more  carefully  scrutinizing  their  advertising 
copy  to  avoid  showing  appliances  attached  to  lamp 
sockets  which  are  not  suitable  for  such  use,  as  well  as 
impossible  combinations  of  appliances  upon  one  socket. 
It  was  resolved  that  the  society  encourage  the  use  by 
manufacturers  of  advertising  copy  similar  in  character 
to  that  now  being  used  by  the  Western  Electric  Company 
and  the  G.  &  W.  Electric  Specialty  Company,  setting 
forth  the  necessity  of  public  utility  companies  securing 
adequate  financial  support. 

Samuel  E.  Doane  attended  the  afternoon  session  and 
presented  to  the  committee  for  its  consideration  a  plan 
for  demonstrating  the  industrial  illumination  exhibit 
which  was  shown  at  the  National  Electric  Light  Asso- 
ciation convention  at  Pasadena.  The  general  manager 
was  instructed  to  meet  with  Mr.  Aylesworth  of  the  N.  E. 
L.  A.  to  decide  what  can  be  done  to  further  the  plan. 
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Decisive  Defeat  for  Municipal  Own- 
ership.— At  a  special  election  in  the  city 
of  Minot,  N.  D.,  July  i;{,  to  determine 
whether  or  not  the  city  should  own  and 
operate  its  electric  liEht,  steam  heat 
and  telephone  utilities,  the  vote  stood 
560  for  municipal  ownership  and  877 
acainst. 

New  Hydrophone  for  Navy  Service. — 

For  the  past  year  the  Navy  Depart- 
ment has  been  at  work  on  an  improve<l 
type  of  hydrophone  rather  than  tele- 
phone as  was  reported  on  page  1391  in 
the  Klkctrical  World  for  June  12.  The 
instrument  can  be  used  by  naval  ves- 
sels for  determininpr  the  depth  of  water 
underneath  a  vessel  and  for  locatinR 
and  communicating  with  other  vessels 
or  harbor  entrances. 

Alaska's    Water-Power    ResourceH. — 

More  than  25,000  hp.  in  water  is  avail- 
able in  the  Resurrection  Bay  district 
of  Al  iska  according  to  information  just 
gathered  by  the  Alaskan  EngineerinR 
Commission.  This  power  is  easy  of  ac- 
cess and  ready  to  be  harnessed,  it  is 
declared.  It  is  in  the  heart  of  a  belt 
rich  in  pulp  woods  and  close  to  the 
Alaska  railroad.  Everything  indicates 
the  possibility  of  utilizinK  this  water 
power  to  establish  a  pulp  industry  in 
Alaska. 

Aluminum  Wire  May  Be  Used  In- 
stead of  Copper  in  Japan. — The  pro- 
posed extensive  hydi-o-electric  projects 
in  Japan  will  involve  the  building  of 
about  1,000  miles  of  high-tension  trans- 
mission lines  in  the  next  two  years, 
most  of  which  will  probably  be  of  the 
steel-tower  type.  Altliough  copper  has 
hitherto  been  used  exclusively  for  the 
heavy  transmission  cables,  a  change  to 
aluminum  may  be  found  commercially 
advantageous,  in  spite  of  a  25  per  cent 
duty  on  that  metal. 

Modern  Illumination  Captures  Con- 
servative Stronghold. — London's  famous 
Albert  Hall,  "the  homo  of  Sunday  con- 
certs and  of  midweek  pugilism,"  says 
the  Electrical  Times,  "after  preserving 
for  many  years  the  full  flavor  of  Vic- 
torianism,  has  at  last  adopted  up-to- 
date  lighting.  Gone  now  are  the  flick- 
ering arc  lamps  which  in  the  past  dis- 
tracted the  attention  of  music-loving 
audiences."  Instead  of  the  arc  lamps 
sixteen  1,000-watt  tungstens  of  the 
half-watt  type  in  large  metal  reflectors, 
fixed  high  up  in  the  central  dome,  now 
shed  an  intense  light  over  the  whole 
auditorium. 

Good  Time  Made  in  Pole   Setting. — 

Under  direction  of  William  Doran,  line 
foreman,  a  gang  of  five  men  in  the 
employ  of  the  Genesee  Light  &  Power 
Company.  Batavia,  N.  Y.,  recently  set, 
back-filled  and  tamped  sixty  30-ft.  class 
B  cedar  poles  in  eight  and  a  half  hours, 
which  the  company  believes  to  be  record 
time.  Thi-eo  men  in  the  gang  had 
never  helped  set  poles  before.  The  poles 
were  all  piked  in  and  were  not  set 
with  the  rigger.  On  the  following  day 
in  seven  and  one-half  hours  the  same 
gang  set,  back-filled  and  tamped  twelve 
30-ft.  class  B  cedar  poles  and  thirty 
SO-ft.  class  B  chestnut  poles. 


Current  News 
and  Notes 

Timely  Horns  on  electrical  happcn- 
IngH  throughout  thi-  world,  to- 
gether with  brief  notes  of  general 
interest. 


.Vdvances     in     Electric     Rates. — The 

City  Commission  of  Sandusky,  Ohio, 
has  approved  the  application  of  the 
Sandusky  Gas  &  Electric  Company  for 
permission  to  advance  its  lighting  and 
power  rates  approximately  25  per  cent. 
The  City  Council  of  Kinston,  N.  C,  has 
advanced  the  rates  in  uhat  city,  where 
the  municipal  plant  has  a  monopoly,  20 
per  cent. 

Water  Powers  in  Africa. — Pretoria, 
the  capital  of  South  Africa,  is  about  to 
spend  £200,000  on  electrical  develop- 
ment, including  a  dam  on  town  lands 
to  provide  water  for  a  new  power  sta- 
tion, iron-mine  operation  and  other  in- 
dustrial undertakings.  In  Nigeria,  on 
the  west  African  coast,  a  project  is  on 
foot  to  develop  power  from  the  Kurra 
Kails,  which,  at  the  confluence  of  two 
rivers,  possess  a  fall  of  700  ft.  It  is 
said  that  5,500  hp.  would  be  made 
available  and  that  by  this  means  elec- 
tric power  could  be  furnished  to  the 
mines  for  many  miles  around. 

An  Electrically  Backward  Island. — 
Although  the  island  of  Jamaica,  in  the 
British  West  Indies,  has  a  population 
of  about  000,000,  it  is,  according  to  an 
English  electrical  engineer,  C.  Sylves- 
ter, who  gives  in  the  London  Electrical 
Tiiiicn  an  account  of  a  recent  visit 
there,  decidedly  unprogressive  from  an 
electrical  point  of  view.  It  contains 
only  two  power  houses,  one  steam  and 
one  hydro-electric.  The  former  is  very 
small.  The  latter,  situated  20  miles 
from  Kingston,  the  capital,  has  three 
turbo-generators,  rated  at  300  kw. 
each,  under  a  head  of  50  ft.  Energy  at 
14,000  volts  is  transmitted  to  Kingston, 
where  it  furnishes  light  and  power  and 
operates  a  single-track  trolley  line  25 
miles  in  length.  "The  telephone  sys- 
tem in  Jamaica,"  observes  Mr.  Sylves- 
ter, "is  probably  the  worst  system  in 
the  whole  world."  It  e.vists  only  in  the 
capital.  Better  things,  however,  are 
hoped  for. 

French  Plans  for  Radio-Telegraphic 
Extension. — One  of  the  most  ambitious 
of  the  comprehensive  schemes  for  ex- 
tending wireless  telegraphy  is  that  of 
the  French  government  for  the  linking 
up  of  the  French  colonies  with  France. 
Extremely  powerful  stations  will  be 
necessary,  as  the  scheme  embraces 
Saigon,  in  Cochin  China,  and  Noumea 
and  Tahiti,  in  the  South  Pacific.  The 
distance  from  Paris  to  Saigon  is  roughly 
6.200  miles  and  that  from  Saigon  to 
Tahiti  6,800  miles,  or  7,300  miles  by 
way  of  Noumea.  Thus  stations  capable 
of  transmitting  messages  7.500  miles 
will  be  established  at  Paris.  Saigon  and 


Tahiti,  and  less  powerful  stations  of 
about  4,300  miles  range  will  be  con- 
structed at  Jiboutil,  in  East  Africa;  An- 
tananarivo, the  capital  of  Madagascar; 
Noumea  and  Martinique.  Still  smaller 
stations  will  link  up  the  French  pos- 
sessions in  Africa,  connect  Martinique 
with  French  Guinea  and  Saigon  with 
Pondichery. 

.V  Hydro-Electric  Development  in 
South  Carolina. — A  plant  to  furnish 
electric  lighting  and  power  to  Saluda, 
.S.  C,  and  six  other  towns  has  been 
built  by  the  Blue  Ridge  Power  Com- 
pany on  the  Green  River,  4  miles  from 
Saluda.  It  has  a  present  capacity  of 
8,000  hp.,  to  which  another  4,Oo6-hp. 
unit  will  be  added.  A  125-ft.  dam  was 
built  in  the  river,  forming  a  reservoir 
which  covers  about  300  acres  of  land. 

Italy's  Hydro-Electric  Progress.— 
Notwithstandir;g  the  difficulties  caused 
by  the  war,  Italy  carried  on  her  hydro- 
electric projects  to  such  good  eff'ect 
that  the  development  on  the  Lys  River 
begun  early  in  1917  will  now  be  put 
into  use  as  soon  as  delay  caused  by  an 
accident  to  the  conduit  and  defects  in 
the  pipes  is  overcome.  The  fall  of 
which  advantage  has  been  taken  [n  this 
project  is  about  1,800  ft.,  says  the  cor- 
respondent of  a  London  electrical  paper. 
The  power  house  contains  two  14,000- 
hp.  and  two  7,000-hp.  turbo-alternators, 
with  accommodation  for  28,000  hp.  ad- 
ditional. A  75,000-volt  transmission 
line  extends  76  miles.  Another  central 
>tation  is  being  built  in  the  same  local- 
ity on  a  similar  scale,  and  the  two, 
which  represent  the  first  phase  in  the 
development  of  the  Lys  Valley,  will 
yield  150,000.000  kw.-hr! 

.\jax-Northrup  Furnace  Safety  Tests. 
-Under  the  sanction  of  the  New  Jersey 
Board  f  Health,  the  Ajax  Electro- 
thermic  Corporation  recently  made 
some  interesting  tests  on  the  eff'ect  of 
the  voltage  used  in  its  high-frequency 
induction  furnace  when  applied  to  rab- 
bits. The  company's  object  was  to 
establish  the  high  degree  of  safety  in- 
sured by  its  furnace,  which  is  operated 
at  from  500  volts  to  2,000  volts,  vary- 
ing in  frequency  from  5,000  to  25,000 
cycles.  Four  applications  of  this 
high-tension,  high-frequency  current 
were  made  to  a  rabbit  with  diff'erent 
methods  of  attachment,  and  in  each 
case  the  current  was  applied  for  five 
seconds.  In  the  first  instance,  the  con- 
tact being  at  the  potential  of  the  earth, 
no  effect  was  appreciable.  In  the  sec- 
ond case,  when  the  assumption  was  that 
half  the  voltage  reached  the  rabbit,  it 
stiffened  and  closed  its  eyes,  making 
a  slight  cry  when  the  switch  was 
f  pened.  In  the  third  trial,  under  full 
voltage,  the  stiffening  was  more  in- 
tense and  the  cry  on  release  a  trifle 
louder.  Finally,  a  pair  of  110-volt,  40- 
watt  bulbs  were  placed  in  series  with 
the  circuit  and  glowed  brightly  when 
the  switch  was  closed,  proving  that  not 
less  than  0.32  amp.  passed  through  the 
rabbit's  bod"  without  inflicting  per- 
manent injury.  Low-frequency  cuirent 
of  the  same  strength  would  have  caused 
death  in  much  less  than  five  seconds. 
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Recent  Court 
Decisions 

Findings  of  higlier  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies. 


Corporations  Have  No  Liability  for 
Injuries  Incurred  While  They  Were  in 
Federal  Control. — The  Court  of  Appeals 
of  Kentucky  has  found  that  no  liability 
exists  on  the  part  of  a  telegraph  and 
telephone  company  for  injuries  to  an 
employee  occurring:  while  the  company 
was  under  the  control  of  the  United 
States   government.      (221   S.   W.   547.) 

Owners  Not  Liable  for  Injury  to  Un- 
invited Visitor. — While  a  "frequenter," 
as  well  as  an  employee,  of  a  mill  or 
similar  place  may  recover  damages  for 
injuries  resulting  from  unsafe  condi- 
tions, an  uninvited  sightseer  does  not, 
according  to  the  Supreme  Court  of  Wis- 
consin, come  in  the  category  of  fre- 
quenters as  defined  by  the  statutes  of 
the  state,  but  is  a  trespasser  with  no 
cause  of  action.     (177  N.  W.  903.) 

F'unclions  of  Public  Service  Commis- 
sion.— Whether  rules,  regulations  and 
practices  of  a  public  service  corpora- 
tion adopted  by  the  company  to  govern 
its  dealings  with  its  patrons  are  un- 
reasonable or  unduly  discriminatory 
are  questions  primarily  within  the  com- 
petency of  the  Public  Service  Commis- 
sion of  the  state,  according  to  the  West 
Virginia  Supreme  Court  of  Appeals, 
and  not  subject  to  judicial  supervision 
until  the  former  body  has  had  an  oppor- 
tunity to  exert  its  delegated  adminis- 
trative functions.     (10:5  S.  E.  310.) 

Jurisdiction  of  Court  of  Equity  in 
Case  Appealed  from  Commission. — The 
Supreme  Court  of  Pennsylvania,  in 
Slate  Belt  Electric  Street  Railway  Com- 
pany vs.  Pennsylvania  Utilities  Com- 
pany, has  declared  that  a  court  of 
equity  has  no  jurisdiction  to  enjoin  the 
charge  of  an  alleged  excessive  rate 
pending  appeal  in  another  court  from  a 
decision  of  the  Public  Service  Commis- 
sion, nor  will  an  appeal  from  an  order 
granting  or  refusing  a  preliminai-y  in- 
junction be  reviewed  when  eighteen 
months  have  elapsed  since  the  order 
v/as  given.   (110  A.  34.').) 

Negligence  in  Furnishing  Safe  Place 
fo  Work  a  Question  of  Fact. — In  a  suit 
for  damages  because  of  the  death  of  an 
employee  of  an  electrified  railroad  who 
came  into  contact  with  a  charged  elec- 
tric wire  on  the  bridge  where  he  was 
equired  to  work,  the  New  York  Su- 
preme Court,  Appellate  Division,  has 
found  that  where  there  was  no  evidence 
that  screening  the  wire  or  so  placing 
it  that  workmen  would  not  come  into 
contact  with  it  was  impossible  it  could 
not  be  said  as  a  matter  of  law  that  a 
safe  place  to  work  had  been  furnished 
and  the  question  of  fact  was  for  the 
jury,     (181  N.  Y.  S.  675.) 


Tree-Trimming  Rights. — A  clearance 
of  10  ft.  being  shown  by  evidence  satis- 
factory to  the  Supreme  Court  of  Wis- 
consin to  be  necessary  to  prevent  high- 
tension  electricity  in  a  transmission  line 
from  leaping  from  wires  to  tree 
branches,  a  power  company  in  that 
state  had  the  right,  under  its  contract 
for  a  strip  of  land  for  a  right-of-way 
for  its  transmission  line  stipulating 
that  trees  might  be  trimmed  so  as  "not 
to  interfere"  with  the  lines,  to  trim 
them  so  that  no  branches  were  left 
within  10  ft.     (174  N.  W.  905.) 

Liability  for  Injury  from  Wire  Over 
LInopened  Highway. — In  a  suit  for 
damages  against  a  coal  company  held 
responsible  for  the  existence  of  an 
electric  wire  strung  across  an  unfin- 
ished highway  with  which  wire,  owing 
to  the  filling  in  of  the  road,  defendant 
came  into  contact,  though  it  had  pre- 
viously been  at  a  safe  height,  the  Su- 
preme Court  of  Appeals  of  West  Vir- 
ginia held  that  the  fact  that  the  road 
had  not  been  formally  opened  to  public 
use  did  not  do  away  with  liability  for 
damages,  because  a  person  maintaining 
a  heavily  charged  electric  wire  across 
such  a  road  was  bound  to  anticipate 
the  probability  of  public  travel  on  it 
before  its  completion  and  to  take  rea- 
sonable precaution  against  injury  from 
such  wire.   (103  S.  E.  3.59.) 

Company  Liable  for  Injury  to  Child 
from     Wire    Strung    Through     Tree. — 

Asserting  that  while  electric  companies 
are  not  liable  as  insurers  to  any  who 
may  come  in  contact  with  their  wires, 
the  Appellate  Court  of  Indiana  none 
the  less  found  against  the  Fort  Wayne 
&  Northern  Indiana  Traction  Conii]any, 
which  had  appealed  from  a  verdict  find- 
ing it  responsible  for  injury  to  a  child 
who  had  climbed  a  small  tree  and 
touched  an  improperly  insulated  wire. 
While  the  child  was  a  trespasser  and 
while  the  wire  was  not  an  "attractive 
nuisance,"  the  court  held  that  the  com- 
pany should  have  anticipated  that  chil- 
dren might  climb  the  tree  and  that  the 
maintenance  of  a  wire  with  defective 
insulation  in  such  a  position  was  a 
breach  of  duty.   (127  N.  E.  460.) 

Negligence  of  Electric  Company  Must 
Be  Proximate  Cause  of  Death  to  Justify 
Verdict  for  Damages. — In  a  suit  for 
damages  because  of  the  death  from 
electric  shock  of  an  employee  of  a  fuel 
company  which  purchased  its  energy 
from  the  Milwaukee  Electric  Railway 
&  Light  Company,  it  appeared  that  a 
motor  had  been  improperly  repaired 
and  installed  by  the  central-station 
company.  This  fact  had  been  discov- 
ered by  employees  of  the  fuel  company, 
who  thereupon  undertook  to  remedy 
the  trouble  themselves  although  they 
were  not  electricians.  In  spite  of  the 
fact  that  a  laborer  had  already  re- 
ceived a  severe  shock  the  motor,  after 
the  attempted  repairs,  was  continued 
in  use,  with  the  resultant  fatality.  The 
Supreme  Court  of  Wisconsin  has  upset 
a  verdict  against  the  electric  company 
on  the  ground  that  its  negligence  was 
not  the  proximate  cause  of  the  accident. 
(177  N.  W.  876.) 


Commission 
Rulings 


Important  decisions  of  various  state 
bodies  involving  or  affecting  elec- 
tric light  and  power  utilities. 


Payments  to  Municipality  in  Lieu  of 
Franchise  Tax. — Payments  made  to  a 
municipality  in  lieu  of  a  franchise  tax 
must  not,  according  to  a  recent  decision 
of  the  Idaho  Public  Utilities  Commis- 
sion, be  charged  into  the  general  oper- 
ating expenses  of  an  electric  company, 
but  should  be  charged  against  those 
patrons  residing  in  the  municipality 
concerned,  since  such  payments  inure  to 
the  benefit  of  that  city  only. 

Effect  of  Deferred  Maintenance  in 
Small  Plant  on  Rates. — In  granting  a 
substantial  increase  in  rates  to  a  very 
small  electrical  plant,  the  Utah  Public 
Utilities  Commission  said  that  inade- 
quate revenue  had  caused  maintenance 
to  be  so  long  deferred  that  rates  which 
would  yield  a  proper  return  on  invest- 
ment and  provide  adequately  for  depre- 
ciation would  prove  prohibitive  and 
therefore  decrease  the  company's  rev- 
enue. The  petitioner,  added  the  com- 
mission, must  look  to  improved  ser- 
vice and  consequent  increased  consump- 
tion of  energy  to  enable  it  to  enjoy  a 
return   upon   the   investment. 

Extension  of  Service  in  Rural  Com- 
munities.— In  its  discussion  and  ap- 
proval of  the  rules  for  electric  raral  ex- 
tensions adopted  by  the  Wisconsin 
Power,  Light  &  Heat  Company,  the 
Central  Wisconsin  Utilities  Company, 
the  Wisconsin  Valley  Utilities  Company 
and  the  Mineral  Point  Public  Service 
Company,  the  Railroad  Commission  of 
Wisconsin  said:  "The  proposed  rules 
provide  no  method  of  apportionment  of 
the  construction  cost  of  the  line  among 
the  various  consumers.  This  is  fre- 
quently one  of  the  most  difficult  points 
to  settle  in  connection  with  the  promo- 
tion of  a  rural  extension.  While  in  the 
final  analysis  strict  justice  probably 
demands  that  no  consumer  should  be 
required  to  pay  more  as  a  member  of 
a  group  than  he  would  be  required  to 
pay  if  he  were  to  be  served  under  the 
rules  as  an  individual,  it  is  our  opinion 
that  a  rural  extension  should,  as  is 
apparently  the  intent  of  these  rules,  be 
considered  so  far  as  practical  as  a 
community  enterprise  in  which  all  will 
benefit  equally.  It  has  been  suggested 
that  one  or  more  individuals  may  feel 
financially  unable  to  meet  their  share  of 
the  construction  cost  at  once,  and  that 
a  partial-payment  plan  be  developed  to 
handle  such  cases.  While  the  exist- 
ence of  such  an  alternative  might  tend 
to  hamper  the  financing  of  some  exten- 
sions, it  is  greatly  to  the  advantage  of 
both  consumer  and  utility  that  the  rural 
line  reach  its  ultimate  development  as 
early  as  possible.  Such  a  plan  might 
be  of  advantage  in  attaining  this  end?" 
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C.  M.  Masson,  who  designed  the  il- 
lumination of  the  grounds  of  the  Hunt- 
ington Hotel  at  Pasadena  during  the 
recent  National  Klectric  Light  Associa- 
tion convention,  a  lighting  scheme 
which  brought  forth  much  praise  from 
the  delegates,  is  illuminating  engineer 
of  the  Southern  California  Edison  Com- 
pany. He  was  born  at  Hammondsport, 
N.  Y,  Aug.  9,  1K76.  Upon  his  gradua- 
tion from  Lehigh  University  as  mechan- 
ical engineer,  he  did  three  years'  special 
apprentice  work  with  ,lio  Westinghouse 
Electric  Si  Manufacturing  Company.  In 
1003  ho  went  to  California  and  was  as- 
sociated with  his  cousin,  R.  S.  Masson, 
then  consulting  engineer  for  all  the 
Huntington  interests  in  Southern  Call- 


C.  M.  MASSON 

fornia.  Returning  to  the  East,  Mr.  Mas- 
son  took  a  position  about  1910  as  elec- 
trolysis engineer  with  the  Pennsylvania 
Railroad  in  its  electrified  zone  about 
New  York  City,  but  relinquished  that 
to  return  to  California  in  1912,  since 
which  time  he  has  been  associated  with 
the  Southern  California  Edison  Com- 
pany. 

M.  O.  Leighton.  Major  C.  T.  Chenery 
and  A.  C.  Oliphant  have  formed  a  co- 
partnership under  the  name  of  M.  O. 
Leighton  &  Company,  with  offices  at 
700  Tenth  Street,  Washington,  D.  C, 
for  the  purpose  of  engaging  in  general 
engineering  practice  and  industrial  rep- 
resentation before  the  federal  depart- 
ments. Mr.  Leighton  and  Major  Chen- 
ery will  continue  for  the  time  being  as 
chairman  and  secretary  of  the  National 
Public  Works  Department  Association, 
while  Mr.  Leighton  and  Mr.  Oliphant 
will  continue  service  in  the  Washington 
office  of  the  Engineering  Council  pend- 
ing the  reconstruction  of  that  body  by 
the  Federated  American  Engineering 
Societies. 

Frank  D.  Paine,  professor  of  elec- 
trical engineering  at  Iowa  State  Col- 
lege, Ames,  Iowa,  is  also  engaged  in 
consulting  engineering  work  on  power 
plants  and  transmission  lines.  It  was 
Professor  Paine  who  initiated  the  short 
metermen's  courses  which  were  later 
taken  up  by  other  universities  and 
central  stations  in  the  Middle  West. 


Men 
of  the  Industry 


Changes   In   Personnel 

and    Position — 

Biographical   Notes 


Lieut.-Col.  William  Kelly,  who  has 
been  assigned  by  the  War  Department 
to  be  engineering  officer  on  the  newly 
created  Federal  Power  Commission, 
was  graduated  from  the  United  States 
Military  Academy  in  1899.  He  began 
his  service  with  the  Engineer  Corps  im- 
mediately as  an  assistant  on  river  and 
harbor  work  in  the  San  Francisco  dis- 
trict. His  ne.Nt  assignment  was  on  pub- 
lic works  in  Manila.  In  1902  and  1903 
he  served  with  troops  at  Washington 
Barracks,  afterward  becoming  assistant 
to  the  district  engineer  at  New  London, 
Conn.  He  was  with  troops  at  Fort 
Leavenworth  and  San  Francisco  in 
1904  and  1905  and  served  as  an  assist- 
ant commissioner  of  the  District  of 
Columbia  in  1906.  In  1910  he  was  in 
the  Philippines,  returning  to  Washing- 
ton to  become  assistant  to  the  chief  of 
engineers.  In  1917  Colonel  Kelly  took 
command  of  the  117th  Engineers  at 
Camp  Mills.  He  took  the  regiment  to 
France.  In  1918  he  was  made  chief  en- 
gineer of  the  Fourth  Army  Corps. 
Later  he  was  commanding  officer  at 
Base  Sectors  Nos.  7  and  9.  At  the 
time  of  his  appointment  as  engineer 
officer  to  the  Power  Commission  he  was 
serving  on  river  and  harbor  work  in 
the  San  Francisco  district. 

Prof.  Comfort  A.  Adams,  whose  res- 
ignation as  dean  of  the  Harvard  School 
of  Engineering  has  been  accepted  by 
the  governing  boards  of  the  university, 
has  been  chosen  chairman  of  the  di- 
vision of  engineering  of  the  National 
Research  Council.  Professor  Adams  has 
been  dean  of  the  Harvard  School  of 
Engineering  only  a  year.  He  was  presi- 
dent last  year  of  the  American  Insti- 
tute of  Electrical  Engineers. 

Dr.  T.  S.  Taylor  has  resigned  from 
the  Mellon  Institute,  University  of 
Pittsburgh,  where  he  had  charge  of  the 
research  work  for  the  Magnesia  Asso- 
ciation of  America,  and  has  returned 
after  an  absence  of  a  few  months  to 
the  research  division  of  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany, where  he  will  take  charge  of 
thermal   research. 

J.  W.  Rose  of  the  Marysville  district 
of  the  Pacific  Gas  &  Electric  Company, 
San  Francisco,  Cal.,  has  been  trans- 
ferred to  the  Redwood  district  to  act 
as  assistant  electrical  superintendent  of 
that  district  in  place  of  T.  W.  Snell. 

T.  W.  Snell,  formerly  assistant  elec- 
trical superintendent  of  the  Redwood 
district  of  the  Pacific  Gas  &  Electric 
Company,  has  resigned  to  accept  a  po- 
sition with  the  Southern  Valleys  Power 
Company. 


Edwin  Gruhl,  assistant  to  the  presi- 
dent of  the  North  American  Company 
since  November,  1912,  was  appointed  a 
vice-president  of  the  company  at  the 
recent  meeting  of  the  board  of  directors. 
Mr.  Gruhl  was  graduated  from  the  Uni- 
versity of  Wisconsin  in  1908.  While 
attending  the  university  he  delayed  his 
course  one  year,  during  which  time  he 
was  engaged  in  valuation  work  with 
the  engineering  staff  of  the  Wisconsin 
Railroad  and  Tax  Commissions.  Follow- 
ing the  resignation  of  W.  J.  Hagenah, 
.Mr.  Gruhl  succeeded  him  as  statistician 
of  the  Railroad  Commission  of  Wis- 
consin, which  position  he  occupied  up 
to  the  time  he  joined  the  North  Ameri- 
can Company.    During  the  time  he  was 


statistician  of  the  commission  he  lec- 
tured at  the  University  of  Wisconsin 
on  public  utility  economics.  Mr.  Gruhl 
has  for  some  years  been  vice-president 
of  the  Wisconsin  Edison  Company,  Inc., 
and  president  of  the  Wells  Power  Com- 
pany, a  subsidiary  of  that  company.  He 
has  also  been  assistant  to  the  president 
of  the  iMilwaukee  Electric  Railway  & 
Light  Company  and  the  Union  Electric 
Light  &  Power  Company  of  St.  Louis. 

Paul  B.  .McKee,  assistant  to  the 
president  of  the  California  Oregon 
Power  Company,  has  formed  with 
Donald  McKee,  Paul  R.  Parker  and 
Byron  H.  Hurd  the  California  Engineer- 
ing Company,  with  offices  at  131  Leides- 
dorfF  Street,  San  Francisco.  Mr.  Mc- 
Kee is  president  of  the  new  company. 

A.  A.  Potter  has  resigned  from  the 
Kansas  State  Agricultural  College, 
where  for  the  last  six  years  he  has 
been  dean  of  the  division  of  engineer- 
ing, to  become  dean  of  engineering  and 
director  of  the  engineering  experiment 
station  at  Purdue  University,  Lafay- 
ette, Ind. 

>\'.  de  L.  Carr,  formerly  of  Philadel- 
phia, has  been  appointed  superintendent 
of  the  Northern  Indiana  Gas  &  Elec- 
tric Company,  Hammond,  Ind. 

R.  F.  Schuchardt,  electrical  engineer 
of  the  Commonwealth  Edison  Company, 
Chicago,  sails  today  for  a  visit  to  Eng- 
land and  the  European  continent. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies — Notes  on  Industrial  Activities 

and  Business  Methods 


Jobbers  in  General  tinding  Collections 
Somewliat  Harder 

r[^  GENERAL,  the  credit  situation  among  jobbers  is 
becoming  tighter  and  tighter  and  collections  are  harder 
to  make.  A  bright  spot  in  this  connection  shows  in  the 
New  England  territory,  where  reports  state  that  collections 
are  somewhat  improved  over  the  past  two  or  three  weeks. 
The  tendency  throughout  the  country,  though,  at  least 
in  regard  to  accounts  of  utilities,  contractors  and  dealers 
on  jobbers'  bocks,  is  to  keep  on  putting  oflf  payments  when 
they  are  about  to  become  due  and  to  request  the  acceptance 
of  a  note.  Where  jobbers  have  been  able  to  use  the  trad'? 
acceptance,  however,  these  ai-e  being  met  in  a  very  satis- 
factory way.  Although  opinions  differ  in  regard  to  this 
method  of  payment,  it  ia  being  found  that  the  standing  of 
the  customer  is  attaining  a  higher  level  through  the  use 
of  these  instruments  and  that  collection  troubles  diminish. 
Through  the  Middle  We.=t  reports  show  that  financial 
conditions  are  difficult  to  meet,  but  in  no  way  alarming. 
Collections  are  very  tight.  Jobbers  and  manufacturers 
are  a  unit  in  saying  that  only  by  constant  pressure  are 
they  being  maintained,  and  that  very  little  discounting  of 
bills  is  being  done  even  by  the  most  solid  concerns.  In 
many  cases  the  manufacturer's  supplies  of  raw  materials, 
under  contract,  ate  unable  to  furnish  adequate  deliveries, 
thereby  forcing  him  into  the  open  market  for  his  com- 
modities. Such  open-market  buying  is  at  premium  prices 
and  is  invariable  for  spot  cash.  This  makes  slow  collec- 
tions a  real  annoyance  and  is  causing  considerable  pressure 
to  be  put  on  all  classes  of  accounts. 

Eastern  and  Southern  rrturns  give  a  fair  repori,  on 
collections.  At  the  same  time  virtually  all  jobbers  report 
that  the  tightening  of  the  money  market  is  being  reflected 
in  their  collections,  and  they  in  turn  are  extending  credit 
with  a  great  deal  more  caution  than  has  been  the  case 
heretofore. 

In  the  Northwest,  one  rea.son  given  for  the  dropping  off  of 
the  volume  of  jobbers'  sales  is  the  refusal  of  banks  to  grant 
credit  for  any  considerable  length  of  time.  West  Coast 
credits  are  being  extended  very  .sparinirly,  it  seems,  because 
of  a  rather  general  deflation  which  is  felt  to  be  near  at 
hand  and  which  mu.'t  be  minimized. 


Non-Kerrous  ElecJric  Furnare  Orders 
Holding  Well 

ELECTRIC  furnaces  for  tho  melting  of  non-l'errous 
metals  have  been  increasing  in  number  at  a  good  rate 
throughout  the  first  half  of  the  year,  although  t!ie  de- 
mand over  the  first  quarter  was  heavier  than  it  is  at  present. 
Inquiries,  however,  are  being  received  in  good  volume,  but 
the  recommendations  of  engineers  are  being  held  up  in 
many  cases  because-  of  the  tightness  and  high  rate  of  money. 

In  view  of  the  existing  high  costs  of  oil,  coke  and  coal  for 
fuel  and  their  scarcity,  it  is  expected  that  the  demand  for 
non-ferrous  melting  furnaces  will  pick  up  and  keep  on  a 
high  level.  Although  it  is  frequently  difficult  to  make  ini- 
tial sales  in  a  new  territory,  the  success  of  one  installation 
makes  it  much  easier  to  sell  other  units.  It  has  been  re- 
ported that  sales  this  year  have  been  four  times  as  big  as 
those  a  year  ago. 

Estimates  place  tho  number  of  non-ferrous  melting  fur- 
naces in  use  at  the  present  time  at  about  2G0,  while  those 
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which  have  actually  been  ordered  an(t  are  under  construc- 
tion will  bring  this  number  to  approximately  .38.5.  About  90 
per  cent  of  these  are  for  melting  copper,  brass  and  bronze, 
and  the  total  outlay  will  probably  reach  $2,500,000.  Cen- 
tral-station revenue  to  be  derived  from  the  sale  of  energy  to 
this  class  of  apparatus  depends  upon  the  number  of  hours 
per  day  the  furnace  is  operated,  but  it  is  likely  to  be  in  the 
neighborhood  of  .$1,000,000  a  year  when  those  furnaces 
under  way  have  been  installed. 

Of  course,  embargoes  and  other  transit  delays  are  affect- 
ing shipments,  but  producers  are  quoting  on  a  basis  of 
from  sixty  to  ninety  days.  From  different  quarters  struc- 
tural steel,  refractories  and  some  of  the  electrical  apparatus 
are  said  to  be  hard  to  obtain,  but  in  general  there  is  little 
■difficulty  in  meeting  the  shipments.  In  one  case  delay  in 
receipt  of  transformers  and  oil  switches  is  adding  six  to 
eight  weeks  to  a  shipping  date,  but  no  delays  have  been  re- 
ported because  of  inability  to  get  other  switch  gear  and 
motors.  As  a  whole,  refractory  deliveries  have  been  re- 
ported rather  easy. 

The  price  situation  is  holding  at  a  steady  level,  according 
to  accounts,  and  as  far  as  can  be  learned  the  prices  which 
went  into  effect  last  fall  and  early  this  year  are  still  hold- 
ing. Because  of  the  characteristics  of  the  apparatus  under 
consideration  small  price  changes  in  any  of  the  component 
parts  are  not  likely  to  be  reflected  in  that  of  the  finished 
equipment. 

Foreign  business  is  having  a  good  run.  Countries  out- 
standing in  this  respect  are  Canada,  Japan,  England, 
Sweden  and  Mexico. 


Poor  Shipments  Keep  Line-Material 
Stocks  Low 

UNUSUALLY  strong  demand  for  pole-line  hardware 
.seems  to  have  virtually  cleaned  out  manufacturers' 
stocks  of  finished  goods.  One  large  company  states 
that  its  volume  of  business  for  June  was  the  largest  in  its 
histoo'.  and  the  general  situation  seems  to  reveal  more 
business  on  hand  than  can  be  taken  care  of. 

Naturally,  with  transportation  in  its  present  state  of 
chaos,  and  steel  mills  accepting  orders  for  material  on 
condition  of  no  promise  being  made  as  to  date  of  shipment, 
deliveries  are  running  rather  long,  and  according  to  repre- 
sentative producers  they  range  from  three  to  five  months. 
One  important  jobber,  however,  states  that  he  is  able  to 
obtain  supplies  in  from  six  to  eight  weeks. 

In  spite  of  impatience  at  long  unfilled  orders,  very  few 
customers  are  availing  themselves  of  the  privilege  of  can- 
celing their  orders.  This  may  be  o\ving,  as  one  of  the 
manufacturers  expressed  it,  to  careful  supervision  of  the 
new  orders  accepted,  since  producers  can  afford  to  use 
some  discrimination. 

Labor  troubles  in  the  past  have  been  affecting  this  market, 
but  at  present  little  difficulty  seems  to  be  experienced  in 
that  respect,  and  though  production  probably  is  not  yet  up 
to  normal  capacity,  it  is  said  to  be  improving. 

Back  orders  of  long  standing  are  generally  the  rule,  thus 
effectually  preventing  the  accumulation  of  any  stocks  worth 
mentioning,  although  a  representative  company  in  the  field 
has  very  large  supplies  on  the  way  and  with  their  expected 
arrival  in  about  four  weeks  the  situation  for  this  firm  will 
be  relieved.  Indications  are  that  the  greater  part  of  the 
material  used  is  for  repair  work  rather  than  for  the  con- 
struction of  new  lines. 
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No  price  changes  have  been  reported  since  the  general 
increase  of  from  15  to  25  per  cent  about  a  month  ago. 
Reports  on  collections  vary  considerably,  one  manufacturer 
stating  that  instead  of  his  bills  being  met  in  thirty  days, 
a  large  part  of  the  customers  were  running  over  as  long 
as  ninety  days.  Other  companies,  however,  gave  a  favorable 
reply  to  the  interrogation  as  to  collections. 


May's  Electrical  Exports  Highent  for 
Present  Year 

MUCH  encouragement  is  given  to  the  export  industry 
in  view  of  the  returns  just  received  from  the 
Bureau  of  Foreign  and  Domestic  Commerce  wherein 
it  is  shown  that  during  the  month  of  May  electrical  ma- 
terial to  the  amount  of  $8,952,277  was  shipped  for  foreign 
consumption.  This  value  surpasses  that  for  the  month  of 
April  by  virtually  $2,000,000  and  is  nearly  $1,250,000 
greater  than  for  May,  1919.  At  the  same  time  it  represents 
the  greatest  value  of  electrical  exports  for  any  month  of 
the  present  year,  surpassing  the  previous  high  month  of 
March  by  over  $77,000. 

Up  to  date  total  exports  for  the  year  amount  to 
$37,712,177,  a  gain  of  about  $100,000  over  the  correspond- 
ing five  months  of  1919.     This  gives  a  rate  for   1920  of 


Hay 

Five  Months  Ended  May 

1919 

1920 

1919 

1920 

Batteries 

$516,001 

$676,624 

$2,409,387 

$2,756,664 

Carbons 

130.982 

129,546 

683.015 

559,270 

Dynamos  and  generators 

257.908 

549.251 

1.799.8  5 

2.426,424 

Fans 

201.125 

152.100 

865,Uil 

526,264 

Heating    and     rooking 

apparatus 
Insulated  wire  and  cable 

146.765 

227.227 

621.451 

757,231 

838.188 

791.303 

4,169.357 

3,090.283 

I  nterior  wiring  suppi  ies 

179.931 

341,302 

976.551 

1.244.111 

Arc  lamps 

1.300 

3,817 

7,405 

5.866 

Carbon-filament  lamps. 

44.157 

5,566 

107.995 

53.945 

Metal-filanient  lamps    . 

434.894 

334.843 

2,294,727 

1.689.948 

Magneton,  t^park  plugs. 

etc 

291,415 

360,317 

1,460,556 

1.628,719 

Metert*  ond  niea.'^nring 

instruments 

245.589 

288.021 

1,347.751 

1,084.926 

Motors 

817.118 

1.132.811 

4,272.829 

4.863.262 

Rheostatsand  controllers 

64.478 

43.365 

198.719 

287.690 

Switche.-*and  accessories 

255.099 

269.794 

1.078.072 

1.574.344 

Telegraph  apparatus.    . 

70.296 

41,752 

423.388 

347.830 

Telephones 

285.785 

414,838 

1.514.664 

1,639.429 

Transformers 

326.224 

319,992 

1,794.592 

1.482.712 

All  others 

2.610.263 

2.869,808 
$8,952,277 

11,590.180 
$37,614,525 

11.693.259 

Total 

$7,717,518 

$37,712,177 

$90,500,000,    or    $1,500,000   better   than    last   year's    actual 
volume. 

Seven  of  the  items  in  the  list  have  made  records  for  the 
year — fans,  heating  and  cooking  apparatus,  insulated  wire 
and  cable,  interior  wiring  supplies,  arc  lamps,  meters  and 
telephones,  while  batteries,  carbons,  magnetos,  motors, 
transformers  and  miscellaneous  materials  were  exported 
to  greater  value  in  May  than  in  the  preceding  month.  With 
the  exception  of  arc  lamps,  which  bettered  any  pre\'ious 
month  this  year  by  more  than  threefold.  May  showed  up 
particularly  well  in  heating  and  cooking  apparatus,  insulated 
wire  and  cable,  meters  and  interior  wiring  devices.  The 
1919  figures  have  been  revised  and  include  all  exports 
made  during  that  month,  but  the  revision  has  effected  no 
change  in  the  values  enumerated  in  these  columns  of 
Aug.  2  last. 

Majestic  Patents  Upheld  in  Beam 
pe  Heater  Suits 


Typ 


THE  Majestic  Electric  Development  Company  advises 
the  trade  that  in  its  suits  against  the  Edison  Electric 
Appliance  Company  and  the  Hotpoint  Electric  Heating 
Company,  for  infringement  of  its  patents  on  the  beam  type 
of  electric  heater,  the  validity  of  these  patents  has  been 
upheld  and  licenses  have  been  issued  these  companies  to 
sell  "Hedlite"  type  of  heaters.  Suit  has  been  brought  also 
against  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany on  the  same  claims,  and  the  Majestic  company  an- 
nounces that  similar  suits  against  other  manufacturers  have 
been  commenced. 


Tendencies  of  iMotor  Market  Point 
to  Higher  Cost 

MOTOR  manufacturers  generally  are  very  doubtful 
as  to  whether  the  highest  prices  for  their  products 
have  yet  been  reached,  notwithstanding  the  talk  of 
prices  having  passed  the  high  point.  The  curves  showing 
the  cost  and  selling  prices  of  motors  have  converged  so 
much  since  the  last  general  price  increase  that  the  reduced 
margins  of  profit,  it  seems,  would  have  justified  many 
manufacturers  in  making  further  price  increases  before 
this.  However,  they  realize  that  further  advances  in  sell- 
ing prices,  unless  absolutely  imperative,  would  help  further 
to  extend  the  credit  structure  at  a  time  when  every  ef- 
fort is  being  made  to  effect  deflation.  The  financial  dif- 
ficulties of  jobbers  and  dealers  would  also  be  increased 
when  prices  begin  to  fall.  Unfortunately  production  costs 
have  not  commenced  to  drop,  and  unless  they  fall  soon  it 
is  difllcult  to  see  how  many  of  the  motor  manufacturers 
can  continue  to  sell  at  existing  prices. 

It  is  perhaps  fortunate  that  during  the  war  the  smaller 
manufacturers  were  able  to  increase  their  prices  above 
those  of  their  larger  competitors,  owing  in  the  main  to 
their  ability  to  make  better  deliveries.  If  it  were  not  for 
this  price  differential,  it  would  hardly  have  been  possible 
for  the  small  manufacturers,  with  limited  resources,  to 
operate  so  long  on  their  last  advance  in  price. 

Ready  Sale  for  Standard  Motors 
Practically  any  standard  motor  that  happens  to  be  in 
stock  can  be  sold  without  difliculty,  but  when  a  customer 
is  asked  to  wait  many  months,  and  by  some  manufactur- 
ers almost  a  year  and  a  half,  for  standard  motors  of  less 
than  20  hp.,  the  customer  hesitates,  because  he  is  not  sure 
whether  he  will  have  the  need  or  the  money  for  the  motor 
when  it  is  delivered.  The  possibility  of  lower  prices  is 
a  growing  excuse  for  not  buying,  but  in  most  cases  the 
business  uncertainty  of  the  future  is  the  real  deterrent. 

The  purchases  of  industrial  concerns  have  been  falling 
off  for  some  time,  but  the  central-station  buying  is  in- 
creasing and  it  is  expected  to  grow  steadily  in  volume. 
Deliveries  are  expected  to  improve,  but  how  soon  and  to 
what  extent  will  largely  depend  on  conditions  over  which 
neither  the  manufacturer  nor  the  buyer  has  any  appreciable 
control. 

Many  manufacturers  have  been  accepting  orders  only 
on  the  open-price  basis,  the  billing  price  to  be  based  on  the 
actual  costs  of  material  and  labor  entering  into  the  manu- 
facture of  the  apparatus.  Some  companies  gnarante*  the 
increase  not  to  exceed  a  certain  percentage  for  a  certain 
period. 


Car  Shortage  Curtailing  Industrial 
Production 

^LTHOUGH  relief  is  being  afforded  utilities  and  indus- 
/-%  trials  in  respect  to  coal  supplies  through  the  extension 
-^  -*■  of  the  time  on  the  use  of  open-top  cars  for  coal  carry- 
ing and  through  priorities  to  utilities,  the  industrials  arid 
the  steel  mills,  on  the  other  han<l,  are  suffering  for  lack  of 
transportation  of  steel  and  iron  and  other  raw  materials 
which  were  being  shipped  in  open  cars.  Production  has 
been  cut  down  50  per  cent  in  many  instances,  according  to 
reports  from  all  over  the  country,  and  considerable  non- 
employment  is  resulting. 

There  is  enough  business  on  the  books  of  most  industries 
to  keep  them  going  to  capacity  for  some  months  to  come 
and  as  a  whole  there  is  little  labor  disturbance.  The  chief 
cause  of  the  situation  which  exists  is  the  absolute  lack  of 
cars  to  do  the  work  required.  Quick  unloading  of  all 
freight  cars,  more  mileage  per  day  and  elimination  of  re- 
consignment  have  been  urged  by  the  Interstate  Commerce 
Commission,  and  the  action  resulting  has  been  effective  to 
a  small  degree.  Too  much  emphasis  cannot  be  placed  on 
the  strictest  interpretation  of  these  suggestions  'bylall 
manufacturers  and  jobbers^in  the  electrical  trade) , and  iby 
all  utilities. 
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The  Pittsburgh  district  is  feeling  the  strain  through  a 
slow  paralysis  of  industry,  and  although  coal  is  more  plenti- 
ful, it  is  getting  harder  to  move  steel  products.  Although 
shutdowns  have  been  few  to  date,  they  are  imminent  unless 
more  cars  are  forthcoming.  Local  railroad  embargoes  hit 
isolated  manufacturei's  on  outgoing  materials. 

Through  Chicago,  Cleveland,  Youngstown,  Baltimore  and 
Detroit  production  is  being  reduced  to  around  50  and  7.5 
per  cent  where  isolated  plants  have  been  dependent  on 
their  own  coal  supplies.  So  far  as  is  known,  the  central 
stations  have  been  able  to  maintain  service  in  most  instances 
through  their  coal  priority  order,  but  plants  on  these  lines 
have  had  to  reduce  production  because  of  raw-material 
shortage. 

This  has  had  a  bad  effect  on  employment,  and  in  the 
Youngstown  district  it  is  said  that  about  10,000  are  idle. 
At  the  same  time,  the  inability  to  move  building  materials 
and  the  high  prices  attached  to  those  available  are  reacting 
on  building  construction  and  releasing  electrical  workers. 
On  the  other  hand,  it  is  reported  that  there  is  no  over- 
supply  of  labor  in  New  England  sections  nor  in 
Philadelphia. 

The  Western  portions  of  the  country  have  plenty  of  labor. 
Although  car  shortage  is  cutting  dovvTi  the  lumber  pro- 
duction in  the  Northwest,  the  Coast  industries  are  going 
in  good  shape. 

.•\n  interesting  development  is  found  in  the  reports  that 
more  work  is  being  done  by  the  average  laborer  per  hour 
of  the  working  day.  This  is  not  the  case  throughout  the 
whole  country,  but  it  is  so  in  many  sections,  although  the 
increase  is  not  yet  large. 


Metal  Market  Situation 

THE  expected  increase  in  copper  buying  of  a  week  or 
so  ago  has  failed  to  materialize  and  seems  to  be  put 
still  further  off  with  the  uncertainty  of  the  transporta- 
tion situation.  Producers  are  making  small  sales  at  19 
cents  for  July,  August  and  September  delivery,  and  these 
are  being  made  to  large  consumers,  it  is  said,  who  have 
been  in  the  habit  of  buying  from  the  outside  market.  This 
may  indicate  a  shortage  of  copper  in  the  outside  market,  but 
quotations  here  are  set  at  18.75  cents  for  delivery  through 
July. 

There  is  little  demand  for  copper  beyond  October,  but 
some  activity  is  found  for  deliveries  for  that  month;  pro- 
ducers are  hesitant  about  accepting  orders  for  delivery 
beyond  October. 

An  encouraging  feature  in  the  copper  market  is  the 
termination  of  the  strike  of  brass  workers  at  Waterbury, 
Conn.,  where  the  men  returned  to  work  without  increase  in 
rate  of  pay.  It  is  expected  that  the  mills  affected  will  again 
be  in  the  market  for  large  tonnages. 

The  zinc  market  is  holding  steady  but  is  rather  quiet. 
while  the  lead  market  shows  renewed  activity.  Official  prices 
hold  at  8  cents,  but  the  outside  market  is  quoting  9.10  cents. 
New  York,  for  prompt  Western  shipment.  Inquiry  is  better, 
but  supply  is  low. 


NEW  YORK  METAL   MARKET  PRICES 

^  . .luly  13 July  20 

Copper                                                                             £       "         il  £         s         d 

London,  Btandard  spot 90      1 5        0  91        5         0 

Cents  per  I'ounrl  Cent*  poi  Tounil 

Prime  Lake 19  00  19  00 

Elcrlrolytic 1 9  00  1 9  00 

Casting 18  25  18  25 

Wircbase 22  50  25  00  22  50-23  00 

Lead,  trust  price 8 .  00  8 .  00 

Antimony 7  50  7  50 

Nickel,  ingot 43  00  43  00 

Sheet  line,  f.o.b.  smeller 12  50  12  50 

Zinc,  spot 8  25  8  25 

Tin 50  25  49  75 

Aluminum,  98  to  99  percent                                         13  0.!  33  00 

OLD  METALS 

fonts  per  Pound  Cents  per  Pound 

Heavy  copper  and  wire 15  00  to  15  75  I5  50tol6  00 

Brass,  heavy 9  00  to    9  75  9  50  to    9  75 

Brass.light 7.00to    7  50  7.25to    7  75 

Lead,  heavy 7  00  to    7  25  7  00  to    7.37i 

Zmc,  old  scrap 5  00  to    5  25  5  00  to    5  50 


The  Week 

IN  TRADE 


RF;P0RTS  of  jobbers  on  their  volume  of  business  show 
a  further  slight  slackening  in  all  districts  except  the 
Middle  West,  where  no  fluctuation  is  as  yet  apparent. 
In  the  Northwest  the  situation  is  curious  in  that,  while 
jobbers'  sales  are  decreasing,  retail  trade  is  meeting  as 
brisk  a  demand  as  «ver. 

Stocks  are  generally  beginning  to  improve  as  most  sec- 
tions continue  to  find  deliveries  easing  up.  On  the  West 
Coast  collections  are  tightening  as  credit  is  more  and  more 
cautiously  extended,  but  in  the  East  the  situation  seems 
favorable,  with  collections  somewhat  improved  if  any- 
thing, and  in  the  South  an  actual  surplus  of  money  is  ex- 
pected to  materialize  in  rural  districts  with  the  harvest  of 
the  cotton  crop,  which  is  reported  good. 

Prices  seem  to  remain  steady  except  for  some  reported 
increases  on  heating  appliances  and  schedule  material.  Fan 
sales  are  light  over  the  country  except  where  a  spell  of 
warm  weather  moves  stocks,  as  in  New  England  last  week. 
Rigid  conduit  is  almost  unobtainable  in  the  East,  but  on 
the  West  Coast  a  lighter  demand  and  better  receipts  have 
relieved  the  situation.  Stocks  of  flexible  armored  conductor 
are  pretty  generally  spotty. 


NEW  YORK 


Some  jobbers  report  business  as  holding  up  well  the  past 
week,  but  others,  who  seem  to  be  in  the  majority,  have 
experienced  a  slowing  up  in  the  volume  of  trade. 

Opinions  on  the  transportation  situation  show  the  same 
variance,  with  a  preponderance,  however,  holding  to  the 
view  that  conditions  are  easing  materially,  both  for  in- 
coming and  outgoing  shipments.  Collections  are  reported 
fairly  good. 

The  great  boom  in  construction  work  for  office  buildings, 
factories  and  hotels  seems  to  be  crowding  out  residence 
building.  This  condition  has  its  reflection  in  sales  of  some 
of  the  electrical  material  used  in  house  wiring,  while  the 
big  projects  in  general  have  not  progressed  far  enough  to 
affect  the  trade.  According  to  the  Dow  reports  in  the 
Metropolitan  district  alone  sixty-eight  theaters  are  under 
construction  at  present  and  more  than  a  hundred  steel- 
girder  buildings.  The  sale  of  about  3,000  building  lots  to 
private  investors  within  the  past  month,  however,  is 
significant  as  perhaps  indicating  a  return  of  residential 
construction.  Further  price  increases  on  heating  appliances 
are  reported,  and  several  manufacturers  have  withdrawn 
list  prices  on  porcelain  and  on  schedule  material  during 
the  past  week.     Fan  stocks  are  stfll  moving  very  slowly. 

Rubber-Covered  Wire. — Demand  is  nothing  extraordinary, 
with  good  stocks  the  rule.  Shipments  are  received  in  good 
shape.  No.  14  single-braid  is  quoted  at  from  $11.50  to 
$12.50,  depending  upon  the  quantity. 

Flexible  Armored  Conductor. — Stocks  are  spotty,  some 
jobbers  who  are  willing  to  pay  expressage  obtaining  sup- 
plies in  that  way.  Many  back  orders  are  unfilled,  but  in 
some  quarters  a  slight  lessening  of  demand  is  reported. 
One  jobber  has  reduced  his  price  but  considers  it  only  a 
temporary  reduction.  Price  for  No.  14  two-wire  ranges 
between  extremes  of  $105  and  $121  per  1,000  ft.  in 
1,000-ft.  lots. 

Rigid  Conduit. — Supplies  are  generally  short,  with  many 
orders  unfilled  and  an  unslackening  demand.  Shipments 
are  very  poor.  The  price  for  J-in.  black  ranges  from  $95 
to  $103  and  for  1-in.  from  $200  to  $220  per  1,000  ft.,  with 
some  jobbers  not  quoting. 

Fans. — Good  stocks  are  the  usual  thing,  as  this  has  been 
a  poor  fan  season  thus  far.  Many  jobbers  will  order  no 
more  fans  this  year. 
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Non-Metallic    Flexible    Conduit. — One    jobber    is    accept 
ing  no  new  orders  for  the  remainder  of  the  year,  but  this 
seems  to  be  an  exceptional  case  in  spite  of  the  fact  that 
some  shortage  does  exist. 

Lamp  Cord. — Reports  on  demand  vary  from  fair  to 
Kood.  Stocks  are  spotty;  in  some  quarters  a  scarcity  is 
felt  with  a  reported  refusal  of  new  business  by  manufac- 
turers, but  other  jobbers  have  Rood  stocks.  Silk  and  cotton 
are  about  on  the  same  basis,  though  silk  cord  is  in  slightly 
better  shape  if  anything.     Shipments  are  fairly  good. 

Porcelain. — Prices  on  porcelain  and  items  containing  this 
material  have  been  withdrawn  by  several  manufacturers. 
Demand  holds  up  well,  with  such  a  thing  as  stocks  un- 
known. 

Lead-Covered  Wire. — Good  stocks  and  fairly  heavy  de- 
mand are  reported,  with  little  or  no  difficulty  in  obtaining 
supplies.  Prices  for  No.  14  duplex  cover  a  wide  range  of 
from  150  to  $75  per  1,000  ft. 

Schedule  Material. — The  shortage  of  brass  and  porcelain 
is  beginning  to  make  itself  felt  in  a  scarcity  of  certain 
items.  Expected  price  increases  have  materialized  in  the 
withdrawal  of  all  prices  on  this  material  by  several  manu- 
facturers. 

BOSTON 

Jobbers  report  little  falling  otf  in  business,  although  the 
demand  for  appliances  is  less  active.  Collections  have 
improved  somewhat  over  the  past  two  or  three  weeks.  De- 
liveries are  being  made  with  less  delay  and  stocks  are  in 
better  shape,  with  the  exception  of  motors,  percolators 
and  rigid  conduit.  Prices  hold  firm,  with  an  upward  ten- 
dency in  ranges.  Labor  unrest  is  yielding  somewhat  to 
the  shadow  of  non-employment  in  the  textile  and  leather 
industries,  and  production  is  increasing  in  wire  mills  lately 
restricted  in  output  by  strike  difficulties.  Building  and 
engineering  construction  contracts  in  Xew  England  to  .Tulv 
15  for  1920  total  .fin.'J.r.Sri.OOO  against  $95,7.S9,000  for  the 
same  period  in  1919.  The  rate  of  new  buildmg  commit- 
ments, however,  has  fallen  off  considerably  during  the  past 
few  weeks  owing  to  the  high  cost  of  labor  and  materials. 
Central-station  financing  is  proceeding  well  in  Massachu- 
setts, but  the  fuel  situation  is  very  disquieting  in  industrial 
circles. 

Motors. — Manufacturers  are  busy  on  back  orders  and  new 
business  is  also  being  booked,  but  not  at  earlier  rates. 
Stocks  are  at  a  low  ebb,  and  the  sale  of  second-hand  motors 
is  active.     Prices  are  firm. 

Fans. — Last  week's  hot  weather  increased  sales  mate- 
rially, but  some  local  stocks  are  still  reported  in  jobbers' 
warehouses.     Present  prices  are  a  drag  upon  sales. 

Ranges. — Sales  in  New  England  are  very  active  and  ex- 
ceed the  capacity  of  manufacturers.  One  factory,  how- 
ever, is  quoting  deliveries  on  a  standard  type  based  on 
shipment  within  a  few  days  of  the  receipt  of  order.  Raw 
material  is  coming  to  hand  in  better  shape.  Hughes  ranges 
are  up  10  per  cent  in  price  and  Simplex  ranges  will  be  ad- 
vanced about  10  per  cent  at  the  end  of  the  month. 

Wire. — Rubber-covered  wire  is  in  good  supply,  No.  11 
being  quoted  at  $11  per  1,000  ft.  in  5,000-ft.  lots  or  over. 
Weatherproof  base  is  2()J  to  27  cents,  with  discounts  on 
quantity  purchases.  Bare  base  is  23  cents,  with  a  quiet 
market  and  better  conditions  in  the  factories  as  regards 
labor. 

Rigid  Conduit. — Little  can  be  obtained,  and  shipments 
into  New  England  of  old  orders  are  soon  absorbed  by  the 
trade. 

Flexible  Armored  Conductor. — Stocks  are  spotty,  but  im- 
mediate needs  are  being  pretty  well  cared  for.  One  jobber 
recently  received  25,000  ft.  by  express  from  Pittsburgh  and 
reports  being  three  months  behind  on  shipments  of  earlier 
orders.  No.  14  single-strip  is  quoted  around  $110  per  1,000 
ft.  in  1,000-ft.  lots,  with  fair  Boston  stocks. 

Nail-it  Knobs. — The  recent  shortage  appears  to  have  been 
relieved.  With  a  healthy  demand,  current  prices  are  steady. 
Including  barrel,  the  quotation  is  $36.25  per  1,000,  in  barrel 
lots. 


Molallic  Flexible  Conduit. — This  material  is  scarce  and 
stocks  are  virtually  cleaned  out. 

Heating  .Appliances. — Flacirons  arc  selling  steadily,  a 
well-known  make  selling  at  $5.40  wholesale  in  single  units. 
Toasters  are  still  somewhat  hard  to  get.  Industrial  heat- 
ing equipment  is  growing  in  popularity,  and  a  few  radiator 
sales  are  being  made  for  summer  cottage  use. 

Wa.shing  Machines. — Prices  are  steady,  and  the  market 
continues  to  ab.sorb  shipments  nearly  as  fast  as  they  come 
in.  Some  jobbers  are  handicapped  by  the  delay  of  manu- 
facturers in  the  Middle  West  in  getting  into  full  continu- 
ous production.  Agents  for  New  England  washer  factories 
are  faring  better,  in  view  of  railroad  congestion. 

Dry  Cells. — One  of  the  largest  Boston  jobbers  was  out 
of  stock  on  the  No.  790  flashlamp  battery  at  the  end  of 
the  week.  In  general  dry  cells  are  obtainable  in  good 
quantities,  the  No.  6  selling  for  $32.95  per  100  in  barrel 
lots  and  the  igniter  at  $33.95. 

Flashlights. — Jobbers  are  overstocked  in  some  places.  An 
excellent  trade  is  reported. 


CHICAGO 

No  great  fluctuation  in  demand  for  electrical  goods  is 
noted  in  this  market.  In  general  jobbers'  stocks  are  im- 
proving, as  shipments  are  moving  more  freely  in  all  di- 
rections. Sales  of  seasonal  goods  are  below  expectation 
owing  to  the  prevailing  temperature  being  far  below  normal 
for  this  time  of  year.  However,  manufacturers  are  coping 
with  this  reduced  demand  with  difficulty. 

Transportation  troubles  have  to  do  largely  with  incoming 
shipments.  Temporary  embargoes  lasting  from  a  day  to 
a  week  are  frequently  placed  on  shipments  to  various  points, 
but  the  alert  shipper,  by  keeping  in  daily  touch  -with  the 
situation,  avoids  serious  embarrassment.  The  feeling  pre- 
vails that  current  production  is  sufficient  for  all  needs  and 
that  when  improper  speculation  is  stopped  distribution 
will  automatically  adjust  itself. 

Fractional  Motors. — While  leading  interests  report  an 
undiminished  demand  and  orders  for  months  to  come,  other 
quarters  report  some  cancellations  of  orders,  and  even  an 
inability  to  place  completed  goods  in  some  cases.  Dupli- 
cation of  orders  seems  to  be  partly  to  blame,  and  the  lim- 
ited washing-machine  output  is  also  a  contributing  factor. 

Outdoor  Transformers. — Producers  have  been  able  to  fill 
orders  on  three  to  four  weeks'  delivery,  but  the  porcelain 
supply  is  such  as  to  cause  a  marked  reduction  in  output 
if  it  is  not  soon  relieved.  Demand  and  inquiries  remain 
heavy.  No  recent  price  changes  have  been  noted  in  spite 
of  the  fact  that  manufacturers  are  forced  to  bid  for  sup- 
plies in  the  open  market. 

Switchboard   and    Busbar   Pipe   Fittings. — Owing   to    the 

increased  cost  of  malleable  iron  various  switchboard  and 
busbar  structural  devices  have  recently  been  advanced  10 
per  cent.  Stocks  are  at  a  minimum,  but  prompt  deliveries 
arc  still  possible. 

Steel-Tape  Park  Cable. — Raw-material  difficulties  have 
caused  the  Habirshaw  Wire  Company  to  issue  a  new  list 
bearing  certain  increases.  In  2,000-ft.  lots,  600-volt  solid 
duplex  No.  8  steel-tape  cable  is  now  $205.47  per  1,000  ft., 
and  the  2,500-volt  solid  single  No.  6  is  $202.73.  Deliveries 
range  upward  of  four  months. 

Ornamental  Light  Fixtures. — Demand  keeps  ahead  of 
supply  and  an  advance  on  metal  poles  is  anticipated.  The 
General  Electric  Company  has  announced  a  new  list  on 
Novalux  tops  for  light  poles,  but  quotations  are  not  yet 
available. 

Wood  Poles. — Dealers  in  Southern  white-cedar  poles  are 
quoting  deliveries  of  all  sizes,  dependent  only  on  trans- 
portation facilities.  List,  f.o.b.  Chicago,  on  30-ft.,  7-in.  poles 
is  $7.75  each.     On   40-ft.,  8-in.  poles  the  quotation  is  $16. 

Fans. — Continued  cool  weather  has  kept  retail  sales  down 
materially.  Jobbers  report  that  demand  for  large-size  fans 
for  industrial  use  is  heavy  -with  an  adequate  supply,  and 
the  call  for  smaller  sizes  for  domestic  use  is  light  but  in 
excess  of  supply. 
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ATLANTA 

Atlanta  is  in  the  midst  of  a  tremendous  building  boom, 
the  construction  consisting  of  almost  every  kind  of  build- 
ing from  the  small  residence  up  to  the  large  industrial 
plant.  This,  of  course,  has  created  a  big  demand  for  labor, 
building  material  and  electrical  supplies  of  all  kinds. 

A  general  survey  shows  that  while  there  has  been  a 
slight  slackening  throughout  the  territory  business  can 
still  be  classed  as  above  the  average,  particularly  in  and 
around  the  large  cities.  There  has  been  a  slight  reduc- 
tion in  the  rural  demand,  especially  in  south  Georgia,  this 
being  undoubtedly  the  reaction  from  poor  crop  reports  up 
to  the  first  of  June.  The  latest  report  of  the  cotton  crop 
for  the  thirteen  Southern  states,  however,  shows  a  condi- 
tion aproximately  70.7  per  cent  normal  as  against  62.4 
per  cent  for  May  last  and  70  per  cent  for  June  a  year  ago. 
Preliminary  reports  indicate  a  crop  of  approximately  11,- 
500,000  bales  as  against  last  year's  crop  of  11,330,000  bales. 
If  this  estimate  is  correct  tremendous  sums  of  money  will 
be  placed  in  the  hands  of  the  rural  population  within  the 
next   four   months. 

Jobbers  report  that  the  delivery  of  material  is  easing  up 
somewhat,  receipt  of  steel  products  showing  the  greatest 
improvement,  though  car  shortage  is  still  being  keenly  felt 
throughout  the  territory. 

Farm-Lighting  Outfits. — The  demand  continues  good, 
while  deliveries  are  reported  somewhat  easier  than  they 
have  been  for  some  months  past.  Fair  stocks  are  on  hand 
and  are  moving  rapidly. 

Stamped-Steel  Boxes. — Stocks  continue  very  spotty, 
though  there  are  fair  supplies  of  certain  sizes  available 
from  stock.  Shipments  continue  slow  in  the  face  of  a 
very  good  demand. 

Wood  Poles. — Car  shortage  is  causing  a  great  deal  of  dif- 
ficulty in  shipments  of  poles,  for  which  the  demand  con- 
tinues very  strong.  Jobbers  report  it  almost  impossible  to 
obtain  Western  red  and  white  cedars  in  quantities,  though 
producers  report  good  stocks  on  hand.  Chestnut  poles  are 
more  readily  available.  Prices,  cedar,  30-ft.,  6-in.  top,  $10; 
chestnut,  $7. 

High-Tension  Transformers. — Shipments  are  becoming 
longer  in  the  face  of  the  brisk  demand  caused  not  only  by 
new  construction  but  also  by  electrostatic  disturbances  to 
existing  installations.  Shipments  of  transformers  and  re- 
pair parts  are  reported  on  standard  units  at  from  sixteen 
to  twenty  weeks. 

Motors. — No  relief  of  the  motor  situation  is  in  sight,  and 
the  demand  is  reported  very  strong  in  the  face  of  ship- 
ments quoted  at  from  thirty-eight  to  forty  weeks  on  motors 
up  to  20  hp.  and  twenty-four  weeks  on  motors  from  25 
hp.  to  2.50  hp.  The  shortage  is  particularly  acute  in  the 
220-volt,  three-phase  type,  and  the  small  slip-ring  motors, 
designed  for  printing-press  service,  are  quoted  at  from 
fifty  to  seventy  weeks.  Single-phase  shipments  are  quoted 
at  from  twenty  to  thirty  weeks. 

Wall  Boxes  and  Fittings. — Manufacturers  report  a  fall- 
ing off  in  these  items,  due  in  all  probability  to  the  placing 
of  heavy  orders  by  jobbers  in  the  early  spring.  Shipments 
are  being  received,  but  stocks  throughout  the  territory  are 
reported  spotty. 

Flexible  Armored  Conductor. — Small  shipments  continue 
to  be  received  and  are  being  allotted  on  the  basis  of  3,000 
ft.  to  5,000  ft.  to  various  jobbers,  who  in  turn  make  small 
shipments  to  contractors.  Few  new  orders  are  coming  in, 
though  back  orders  amounting  to  between  200,000  ft.  and 
300,000  ft.  are  reported  by  one  of  the  largest  jobbers. 


SEATTLE— PORTLAND 

Sales  volumes  in  the  Puget  Sound  district,  according  to 
prominent  jobbing  firms,  show  further  decreases  during 
the  past  week.  This  condition  is  attributed  primarily  to  the 
mid-summer  closing  of  lumber  mills  and  logging  camps, 
to  vacation  season  dullness  and  to  the  general  feeling  of 
uncertainty  which  prevails   throughout  the   country. 

The  refusal  of  banks  to  grant  credit  for  any  consider- 
able length  of  time  no  doubt  is  another  determining  factor. 


however.  In  spite  of  what  jobbers  say,  retailers  as  a  whole 
assert  that  counter  business  is  holding  up  well  and  that 
demand  for  household  appliances  especially  is  far  in  excess 
of  their  stocks.  Generally  speaking  stocks  as  a  whole  arc 
in  far  better  condition  than  a  month  back.  Deliveries  are 
also  easier.  In  some  cases  shipments  are  coming  through 
fast  enough  to  enable  jobbers  to  build  up  depleted  stocks. 

During  the  past  ten  days  there  have  been  slight  price  in- 
creases along  appliance  lines,  schedule  materials  and  house- 
wiring  devices.  Collections  are  fair,  with  tightening  credit 
extended  to  all  but  the  oldest  customers.  Although  lumber 
mills  throughout  the  Northwest  are  far  behind  in  their 
orders  the  cut  for  the  past  week  was  58  per  cent  below 
normal  because  of  transportation  troubles  and  the  sum- 
mer shutdown.  Crop  damage  estimated  at  approximately 
half  a  million  dollars  was  the  result  of  a  severe  wind  and 
rain  storm  which  swept  over  a  portion  of  eastern  Wash- 
ington recently.  This  estimate  does  not  include  damage 
to  farm  buildings  and  orchards.  Jobbers  report  business 
as  picking  up  along  all  lines.  This  may  be  attributable  to 
a  general  improvement  in  business  conditions  or  it  may  be 
merely  a  spasmodic  demand.  Collections  are  reported  as 
very  slow,  and  jobbers  state  that  they  have  decided  on  a 
tightening  of  credit  to  customers.  Contractors  report  busi- 
ness as  appreciably  better  than  for  the  past  two  or  three 
weeks  and  prospects  good  for  future  work. 

Rigid  Conduit. — Recent  shipments  have  relieved  the  local 
situation  materially  and  it  is  believed  that  if  demand  does 
not  increase  jobbers  will  be  able  to  rebuild  sadly  depleted 
stocks.     At  present  the  demand  is  comparatively  light. 

Schedule  Material. — Demand,  which  earlier  in  the  season 
far  exceeded  available  stocks,  has  showm  a  gradual  decrease 
for  the  past  several  weeks.  Building  work  is  dropping  off 
considerably,  and  because  of  recent  price  advances  along 
this  line  it  will  show  further  decreases,  it  is  thought. 

SAN  FRANCISCO 

Credits  are  being  extended  very  sparingly  because  a 
general  deflation  is  no  doubt  near  at  hand  and  must  be 
minimized.  Contractors  are  being  asked  to  anticipate  their 
requirements  so  that  factories  may  not  be  swamped  through 
sudden  demands  that  could  have  been  easily  foreseen,  and 
these  contractors  are  especially  urged  to  figure  the  labor 
on  jobs  at  the  present  rate  of  operation,  for  recent  investi- 
gation has  shown  that  many  customers  have  been  actually 
losing  money  on  their  labor.  The  crop  outlook  is  very 
good.  It  will  be  difficult  to  get  cars  for  moving  the  crops, 
however. 

Lamps. — Lamp  deliveries  are  naturally  very  good  during 
this  season  of  the  year  and  every  endeavor  is  being  made 
to  anticipate  expected  large  fall  sales. 

Industrial  Reflectors. — In  the  Bay  district  alone  it  is 
estimated  that  there  are  25,000  commercial  plants  where 
work  is  being  done  and  which  accordingly  require  scientific 
illumination.  Very  few  of  these  are  large  enough  to  be 
called  industrial  plants,  but  they  will  provide  good  busi- 
ness nevertheless.  Committees  are  now  working  on  a 
standardization  of  lamps,  reflectors  and  interior  surfaces. 
There  is  an  especial  call  just  now  for  angle  reflectors. 
Stocks  are  only  fair. 

Protective  Apparatus. — The  alarming  increase  in  daylight 
robberies  has  provided  a  receptive  market  for  bank  pro- 
tective systems.  The  necessary  cabinets  and  stations  are 
not  carried  on  the  Coast  but  are  shipped  from  the  factories 
on  promises  of  thirty-day  to  sixty-day  deliveries.  The  field 
is  very  little  canvassed  by  dealers,  or  has  been  up  to  this 
time,  but  efforts  are  being  made  to  increase  the  dealers' 
sales  and  several  of  the  factories  have  placed  men  in  Cali- 
fornia to  do  missionary  work  in  this  line. 

Flashlights. — The  "Eveready"  campaign  has  produced  an 
enormous  number  of  inquiries,  1,000,000  blanks  having  been 
distributed  on  the  Pacific  Coast  during  the  past  six  weeks. 
The  resulting  demand  added  to  the  customary  summer  calls 
of  campers  and  tourists  has  cleaned  out  dealers'  and  job- 
bers' stocks  almost  without  exception. 

Metal  Molding. — Stocks  are  very  good  but  the  call  is 
rather  lifht  and  mostly  for  the  larcer  sizes. 
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New  Apparatus  &  Appliances 

A  Record  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Small  Steam-Driven  Electric 
Generator 

A  3-kw.  size  has  been  added  to  the 
line  of  steam-driven  electric  generators 
manufactured    by    the    Lucy    Manufac- 


3-KW.  GENERATOR  FOR  MARINE  USE 

turinK  Corporation,  Woohvorth  Build- 
ing, New  York  City.  Although  nearly 
similar  to  its  IJ-kw.  generator,  it  is 
built  principally  for  marine  use. 


High-Voltage  Oil  Circuit 
Breakers 

A  new  line  of  high-voltage  oil  circuit 
breakers  (Type  FK  3()),  with  voltage 
ratings  from  15,000  to  155,000,  has 
been  developed  by  the  General  Electric 
Company.  The  company  is  also  extend- 
ing the  development  to  include  breakers 
of  this  line  for  higher  voltages.  There 
are  two  types  of  the.se  breakers,  one  for 
indoor  and  the  other  for  outdoor  use, 
both  being  alike  except  for  the  inclos- 
ure  of  the  solenoid  and  the  use  of  low- 
tempera  tare   oil    in   the    outdoor   type. 


UNAFFECTED  BY  CLIMATE  OR  ALTITUDE 

where  the  temperature  is  below  0  deg. 
C.  The  bushings  of  these  breakers  are 
interchangeable  with  oil  circuit  break- 
ers, lightning  arresters  and  power 
transformers,  and  above  73,000  volts 
with    instrument    transformers,    of   the 


same  voltage  rating  manufactured   by 
the  General  Electric  Company. 

For  voltages  above  73,000  bushings 
adapted  to  all  altitudes  of  installation 
can  be  supplied  and  mounted  on  break- 
ers without  other  structural  changes 
in  the  breakers,  thereby  making  it  pos- 
sible to  keep  the  same  voltage  rating 
at  various  altitudes.  The  breakers  are 
built  in  three  interrupting  capacity 
sizes  for  each  voltage  above  15,000, 
and  for  15,000  volts  in  the  medium  and 
large  sizes,  the  principle  of  operation 
being  the  same  in  all  cases  but  with  a 
variation  in  constructional  details. 

Separation  Plug  Receptacle 

An  angular  separation  plug  recept- 
acle has  been  brought  out  by  the  Ben- 
jamin Electric  Manufacturing  Com- 
pany, Chicago,  111.     The  cap  is  of  high- 


BEN//\M!N 


^T^S 


PRESSURE   ON    CAP   AT   ANY  ANGLE 
SEPARATES   DEVICE 

heat  molded  composition  and  can  be 
sepai-ated  from  the  base  by  a  pressure 
on  the  cap  at  any  angle,  the  ijianu- 
facturer  says.  The  receptacle  is  used 
for  conduit  box  and  open  work. 


Notes  on  Recent  Appliances 

Safety  Inclosed  Cut-Out 

A  standardized  inclosed  cut-out  for 
use  with  Square  D  switches  has  been 
developed  by  the  Square  D  Company, 
Detroit,  Mich. 


Electric  Sign 

A  reflector-type  electric  sign  has  been 
developed  by  the  Root  Electric  Sign 
Company,  Lockport,  N.  Y. 


Industrial  Tiering  Truck 

A  new  tiering-lifting  truck  has  re- 
cently been  placed  on  the  market  by 
the  Automatic  Transportation  Com- 
pany, Buffalo,  N.  Y.  The  function  of 
this  truck  is  to  pick  up  and  elevate 
loads  with  its  own  power  to  heights 
sufficient  for  placing  material  in  box 
lars,  on  trucks,  wagons,  etc.,  without 
rehandling.  It  has  a  capacity  of  4,000 
lb.   and   has  a  lift  from   1   in.  to  6  ft. 


LIFTS  4,000  LB.  ONE  FOOT  IN  FIFTEEN 
SECONDS 

The  elevating  motor  and  the  lifting 
gears  are  placed  below  the  battery  box 
to  give  the  best  possible  protection  to 
these  parts.  Maximum  loads  are  ele- 
vated one  foot  in  fifteen  seconds.  The 
truck  is  equipped  with  an  automatic 
limit  cut-out. 


Christmas-Tree  Outfit 

The  "G.E.  Christmas  Arberlux"  is 
a  multiple-connected  Christmas-tree 
lighting  set  recently  developed  by  the 
General  Electric  Company.  The  110- 
volt  transformer  has  three  taps  on  its 
low  side,  giving  10,  14  and  24  volts,  so 
that    electric    toys    may    be    operated 


Rotary  Spark-Gap 

A.  H.  Grebe  &  Company,  Inc.,  Rich- 
mond Hill,  N.  Y.,  are  marketing  a  syn- 
chronous rotary  spark  gap  for  wireless 
use. 


LIGHTS  OPERATHD  IN  MULTIPLE  ON 
14-VOLT  CIRCUIT 

when  the  tree  lamps  are  not  on.  The 
terminals  on  the  9J-ft.  tree-lighting 
cord  will  fit  the  14-volt  transformer 
connection  only.  Twenty  branches  of 
twisted  twin  conductor  are  connected  to 
the  tree  cord. 


216 


ELECTRICAL     WORLD 


Vol.  76,  No.  4 


Manufacturers'  Activities 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


Supply  Jobbers'  Notes 


LEE  DE  FOREST,  INC.,  San  Francisco. 
Cal.,  recently  incorporated,  has  establislied 
a  factory  at  451  Third  Street.  San  Fran- 
cisco, for  the  manufacture  of  radio-tele- 
phone equipment,  including  modern  vacuum 
bulbs,  telephone  transmitters,  etc.  The 
compan.\'  will  also  carry  a  full  stock  of  the 
Eastei-n  De  Forest  Radio  Telephone  &  Tele- 
graph Company's  apparatus  to  supply 
Pacific    Coast    dealers. 

THE  AMERICAN  JOBBERS'  SUPPLY 
COMPANY.  Woolworth  Building.  New  York 
City,  as  the  Eastern  associated  company 
of  the  Joslyn  Manufacturing  &  Supply  Com- 
pany. Chicago,  has  taken  over  the  exclusive 
sale  in  the  East  of  the  Lindsley  Brothers 
Compan>'.  producer  and  distributer  of  West- 
ern red  and  Northern  white  cedar  poles. 
R.  D.  Patterson,  formerly  Eastern  i-epre- 
sentative  of  the  Lindsley  Brothers  Com- 
pany, is  now  associated  with  the  American 
Jobbers'    Supply    Company. 

THE  ELECTRIC  STORAGE  BATTERY 
COMPANY.  Philadelphia.  Pa.,  has  in- 
creased its  capital  stock  from  $18,000,000 
to    $30,000,000. 

CHARLES  H.  AVERY  has  severed  his 
connection  with  the  V.  V.  Fittings  Com- 
pany, Philadelphia,  to  accept  a  position 
with  the  Holt  Electric  Company,  Jackson- 
ville, Fla.,  as  general  manager  of  sales 
and  purchases.  Mr.  Avery  was  associated 
with  the  sales  organization  of  the  New- 
York  office  of  the  V.  V.  Fittings  Company. 
and  for  a  period  of  sixteen  years  has 
traveled  throughout  the  United  States  in 
the    interest    of    electrical    manufacturers. 

THE  JEWELL  BELTING  COMPANY. 
Hartford,  Conn.,  is  erecting  a  large  plant 
opposite  Charter  Oak  Park,  to  cost  about 
$1,000,000.  The  new  works  consist  of  a 
main  manufacturing  building,  393  ft.  x  60 
ft.,  four  stories  high  ;  carpenter  and  ma- 
chine shop.  102  ft.  X  60  ft.,  two  stories; 
hide  and  leather  storage  building.  122  ft. 
X  100  ft.,  two  stories;  chrome  and  lace 
tannery,  122  ft.  x  60  ft.,  two  stories;  also 
boiler  house,  garage  and  transformer  sta- 
tion. It  is  expected  to  have  the  plant  ready 
for  occupancy  this  fall.  The  year  1920 
marks  the  one  himdred  and  fiftieth  anni- 
versary of  the  name  of  Jewell  with  the 
leather  industry.  The  first  Jewell  tannery 
was  started  in  Winchester.  N.  H..  in  1770. 
The  Hartford  plant  was  established  in  1846 
by  Pliny  Jewell.  In  1847  he  took  his  sons 
into  business  with  bim  under  the  name  of 
P.  Jewell  &  Sons.  The  present  cornjiany 
was  incorporated  in  1883.  under  tile  name 
it   now   bears. 

THE  GENERAL  ELECTRIC  COM- 
PANY, Schenectady,  N.  Y..  is  having  plans 
prepared  for  the  first  unit  of  its  proposed 
new  plant  at  Philadelphia,  on  I'^lmwood 
Avenue,  between  Sixty-eighth  and  Seven- 
tieth Streets.  The  building  will  be  of  re- 
inforced concrete.  8ii  ft.  x  61111  ft.,  six  stories 
high,   and   will   cost    about    jriiiO.OOO. 

THE  WESTERN  ELECTRIC  COM- 
PANY, Forty-eighth  Avenue  and  Twenty- 
fourth  .Street,  Chicago,  la  planning  to  erect 
a  one-slorv  building.  160  ft.  x  18"  ft.,  to 
co.st  about    $2.')", 00". 

THK  REQUA  ELKCTRICAL  SUPPLY 
COMPA.VY,  95  St.  Paul  Street.  Rochester, 
N.  If.,  has  filed  notice  of  increase  in  cani 
tal  stock  from  $25.00"  to  $5", 0011. 

THE  WELCH  ARMATl'UK  COMI'A.VV. 
Welch.  W.  Va..  manufacturer  of  electrical 
equipment,  etc..  has  awarded  conlract  for 
the  erection  of  a  three-story  building,  6:{ 
ft.  X  65  ft.,  to  cost  about   $25,00". 

THK  GENKRAL  ELIOCTUIC  COM- 
PANT.  Schenectady.  .N'.  Y.,  is  taking  jire- 
liminary  eslinjates  for  the  erection  of  a 
brick  and  steel  factory.  70  ft.  x  260  ft.. 
one  and  one-half  stories,  to  be  built  at 
New  Kensington.  Pa.  The  cost  is  esti- 
mated at  about  $100,000. 

THE  IJUSSMAN  MANUFACTURING 
COMPANY.  St.  Loul.s,  Mo.,  baa  purchased 
the  fuse  department  of  the  Appleton  Elec- 
tric Company,  Chicago. 


THE  COXE  STOKER  SALES  COMPANY 
is  located  at  the  Maikle  Bank  Building, 
Hazelton,    Pa. 

GENERAL  MOTORS  CORPORATION'S 
NEW  DIRECTORS.— Last  week  the  fol- 
lowing were  elected  directors  of  the  Gvn- 
eral  Motors  Corporation:  E.  R.  Stettinius 
of  J.  P.  Morgan  &  Company ;  Owen  D. 
Young,  vice-president  or  General  Electric 
Company ;  W.  H.  Woodin,  president  of 
.\merican  Car  &  Foundry  Company  ;  G.  F. 
Baker,  Jr.,  vice-president  of  First  National 
Bank  ;  Sew-ard  Prosser.  jjresident  Bankers' 
Trust  Company,  and  C.  M.  Wooley.  The 
General  Motors  Corporation's  connection 
with  the  electrical  industry  is  through  its 
hea\-y  investments  in  the  Independent 
Lamp  &  Wire  Company,  Novelty  Incan- 
tlescent  Lamp  Company,  i:oeh!er  Die  Cast- 
ing Compan.v,  Remy  Electric  Company. 
Dayton  Engineering  Laboratories  Company. 
New  Departure  Manufacturing  Company, 
Frigidaire  Corporation,  and  Sampson  Trac- 
tor  Company. 

THE  STOKER  MANUFACTURERS'  AS- 
SOCIATION announces  the  appointment  of 
the  following  officers  and  executive  com- 
mittee at  a  meeting  held  recently  at  Lake- 
wood,  N.  J. :  Sanford  Riley,  president  ;  M. 
Alpern,  vice-president  ;  .\.  C.  Pratt,  treas- 
urer ;  S.  A.  Armstrong.  H.  .\.  Hatton,  and 
J.  G.  Worker,  secretary. 

THE  BLAW-KNOX  COMPANY  an- 
nounces a  change  in  the  name  of  Hoboken. 
Pa.,  the  home  of  the  Blaw-Knox  Company, 
to  Blawnox.  The  Blaw-Knox  Company  was 
first  established  in  Hoboken,  Pa.,  about 
five  years  ago,  at  the  same  time  operating 
another  plant  at  Wheatland,  Pa.  About 
two  years  ago  the  latter  plant  was  removed 
and  added  to  the  Hoboken  works,  which 
has  since  been  enlarged. 

A.  H.  GRAYBURN,  for  the  past  four 
years  assistant  to  the  vice-president  of  the 
Norma  Company  of  America,  Long  Island 
City,  N.  Y.,  has  been  made  assistant  sec- 
retary and  assistant  treasurer  of  the  com- 
pany. Norman  Bell  has  been  appointed 
sales  manager  of  the  company.  This  ap- 
pointment follows  a  connection  over  three 
.years  "with   the  company  as  sales  engineer. 

THE  APPLIANCE  COMPANY  OF 
.■VMF;RICA,  INC..  9  East  Thirty-fifth  Street, 
New  York  City,  has  been  organized  for 
the  i)urpose  of  distributing  "Air-Way" 
electric  cleaners,  manufactured  by  the  Air- 
Way  Company,  Toledo,  Ohio,  exclusively, 
in  New  England  States,  New  York,  NeM' 
Jersey,  Pennsylvania,  Maryland,  and  the 
District  of  Columbia.  J.  W.  Beclc  is  presi- 
dent and  C.  B.  Angenette  is  secretary  and 
tre,asurer.  The  comij.any  already  has  fif- 
teen  salesmen    in    the   field. 

TIIK  WESTINGHOUSE  ELECTRIC  & 
.MA.XUFACTURING  COMPANY,  East 
Pittsburgh,  Pa.,  has  completed  idans  for 
the  construction  of  2"0  two-story  houses 
in  Tjcster  for  Its  employees.  The  totiil  cost 
is   estimated   at   about    $2.000,0011. 

HERMAN  L.  WITTSTEIN,  recently 
works  manager  of  tlie  Chapman  Valve 
Manufacturing  (.'ompany,  Springfield,  Mass., 
has  been  appolnte<i  production  manager 
of  the  Morris  .Metal  Products  Company, 
liridgeitort.  Conn.  Mr.  WIttstein  served 
during  the  war  at  the  United  States  Arsenal 
in  Springfield,  with  the  rank  of  captain, 
and  formerly  was  i)roduction  manager  of 
the    Knox    Motor    Company,    Springfield, 

J.  H.  liUN.VKLL  &  COMPANY,  32  Park 
I 'lace.  New  York  City,  numufacturers  of 
fleclrical  specialties,  have  filed  notice  of 
increase  in  capital  stock  from  $15".""ii  to 
$'<"(!, mill. 

THE  SPENCKR  TURBINE  t^OMl'ANV. 
184  .\ew  I'ark  Avenue,  Hartford,  Conn., 
manufacturer  of  blowers,  etc.,  contemplates 
building  an  addition  to  Its  plant.  6"  ft.  x 
12.".   ft.,  to  cost  about    $J.''i.iiiiO. 

THE  NATIONAL  CARBON  CO.VIPANY 
<if  t'leveland  and  San  Frant-lsco  has  recenll>- 
increased  the  scope  and  <?(Hclene>  of  tin- 
ColuiTibia  data  sheet  service  for  users  of 
motors  and  generators  In  regard  to  cor- 
rect bruslU'S  for  Ibesc  machines. 


THE  WESTERN  ELECTRIC  COMPANY 
has  opened  a  branch  jobbing  depot  at  233 
Harris  Avenue,  Providence,  R.  L.  in  charge 
of  N.  1.  Allen,  to  facilitate  distribution  in 
Southern    New    England. 

C.  B.  H.\WLEY,  manager  of  the  Inter- 
mountain  Electric  Company,  Salt  Lake 
City,  Utah,  has  recently  been  elected  presi- 
dent of  the  Salt  Lake  Commercial  Club. 
Mr.  Hawley  has  been  actively  engaged  in 
the  electrical  industry  all  of  his  life  in 
Salt  Lake  City  and,  after  having  built  up 
a  retail  business,  organized  the  Intermoun- 
tain  Electric  Comi>any  for  jobbing  and  dis- 
tributing electrical  equipment  in  the  inter- 
mountain    territory. 

THE  ERNER  ELECTRIC  COMPANT, 
Cleveland,  Ohio,  is  now  established  in  its 
new  plant.  The  building  is  64  ft.  x  151  ft., 
four  stories  and  basement,  and  is  equipped 
with  evei-y  facility  for  the  economical  and 
speed.v  handling  of  a  wholesale  electrical 
business,  A  permanent  exhibition  of  every 
class  of  electrical  merchandise  will  occupy 
the  top  floor.  Other  features  of  the  build- 
ing include  a  complete  electrical  kitchen 
and  a  lecttire  or  assembly  hall  in  which 
electrical   meetings   will  be   held. 

THE  B-R  ELECTRIC  COMPANY,  Kan- 
sas City,  Mo.,  has  just  issued  its  first  (July) 
number  of  the  B-R  Current,  a  monthly 
house  organ  published  for  its  dealers.  The 
company  announces  that  it  has  been 
twenty-four  years  in  business  as  a  dis- 
tributer of  electrical  apparatus,  and  for 
more  than  sixteen  years  continuously  it 
has  been  without  reorganization.  W'ith 
two  warehouses  in  addition  to  its  four- 
story-and-basement  building  at  Fifteenth 
and  walnut  Streets  thr  company  announces 
its  preparation  <o  handle  orders  more 
promptly  and  satisfactorily  than  ever 
before. 


Following  are  listed  opportunities  to 
enter  foreign  markets.  Where  the  item  is 
numbered,  further  information  can  be  ob- 
tained from  the  Bm-eau  of  Foreign  and 
Domestic  Commerce,  Washington,  by  men- 
tioning   this    numbei'. 

An  importer  from  the  Netherlands  (No. 
33.1  S7)  is  in  the  United  States  for  a  short 
time  and  desires  to  purchase  and  secure  an 
agency  for  electrical   goods,   etc. 

A  merchant  firm  in  India  (No.  33,189) 
desires  to  be  placed  in  touch  with  manu- 
facturers and  secure  samples  and  sole 
agency    for   electrical    goods,    etc. 

An  electrical  company  in  Canada  (No 
33,194)  desires  to  purchase  electrical  goods, 
such  as  lamii  sockets,  adapters  and  con- 
nectors. 


New  Incorporations 


THE  HILI^  COUNTY  ELECTRIC  COM- 
PANY, Hillsboro,  Tex.,  has  been  charatered 
with  a  cnpital  stock  of  $6,000  bv  W.  A. 
I'lerce.  J.  R.  Griffin,  Sr.,  and  J.  R.  Grifl^Fi,  Jr. 

THE  MORGAN  POWER  COMPANY. 
Great  Caeapon,  W.  Va.,  has  been  Incor- 
porated bv  William  I).  Osier,  B.  S.  Cross, 
T.  H.  Compton,  E.  C.  Wlsmr  and  F,  M. 
.\ldeito!i,  all  (tf  great  t'acapt)!!.  The  com- 
pany is  capitalizedJ  at  $50,000  and  proposes 
to  develop  water  power  in  Morgan  and 
Hampshire  Counties. 

THE  CLINTON  (KY.)  LIGHT  &  WATER 

CO.Ml'.VNY  has  been  chartered  with  a  cap- 
ital stock  of  $2,000  by  M.  T.  and  T.  J, 
Dllger  and    F.   M.   Sugg. 

THE  macconnell  electrical  SUP- 

I'l.V  &  CON.STHUCTION  COMPANY,  Bur- 
lington, N.  C.  has  been  incorporated  by 
T.  F.  .VlacConnell,  F.  V.  MacConnell  and 
H,  C.  Pollard,  The  lompany  Is  capitalized 
at  $25,000  and  propo.ws  to  do  a  general 
supply  and  construction  business, 

THE  HUBBELL  LIGHT  COMPANY, 
Wateilown,  .S.  D.,  has  been  Incorporated 
with  u  capital  stock  of  $1011,000  by  H,  L, 
Hubbi'll,  C.    E,    I'ope  and  George  l\erna. 
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New  England  States 

GRiOHNi:.  iMIC.^TIi.-  Ppntral  Main.- 
Power  Comp:iny  hus  iJctitiuiitil  the  Town 
Council  for  a  franchise  tu  c>xteiid  the  com 
pany's  electric  litshtlng  syslein  to  Greene. 

OLn  TOWN".  MR.— I'laiiH  an-  under  way 
for  n-pair.s  lo  the  local  pumping  plant  anil 
subetatiuri  of  the  itaUKcr  Uailwuv  &  Klee- 
ulc  Company  to  coat  aliout  tlS.Oiii)  C.  P 
<"rowell  anil  W  S.  Laiiiasler,  lOxchanK"- 
Hulkling.    BanBor.  are  architects. 

BROrKTON,  MASS. — Plans  are  under 
way  for  extensions  to  the  "white  way" 
street-llBhtinE  system  on  West  Kim  Street 
from  Main  Str.it  to  the  b:idon  B  Keith 
memorial   field. 

FALL  nrVIOU.  MASS.— fontracl  has 
been  awarded  to  the  N.  K.  Concrete  Con- 
struction Company.  liOI  Oex'onshlre  Street. 
Boston,  for  the  erection  of  a  transformer 
house,  21  ft  X  71  ft  .  for  Ih.-  SanfonI  Spin- 
ning Comitany. 

HOUSATONIC,  MASS. — The  Katon- 
lilkertian  Company  contemplates  the  erec- 
tion of  an  electric  power  house  at  its  local 
mill. 

LOWKLL.  MASS.— Work  Ib  under  way 
on  the  const ruci ion  of  an  addition  to  the 
local  plant  of  lli.-  l.o'vell  ICIectric  Light 
Corporation  on  Perr.v  Street. 

NEW  BKI>FC)Rn.  MASS — Bids  will  be 
received  at  the  oldce  of  Harold  Winslow, 
clerk  of  committees,  Room  220,  Municipal 
Building,  until  July  27  for  eleclrical  work 
for  the  Stirnmer  Strei-t  school.  Plans  and 
specifications  may  be  obtaitied  at  the  office 
of  the  .Svip.rinlend.iU  of  I'ublii'  Buildings, 
Room    307.    Municipal    Uuilding 

FAIRFn:T..n.  conn  -Plans  are  under 
wav  for  th.'  construction  of  an  addition  to 
the  local  power  plant  of  Ihe  Rullard  Ma- 
chine Tool  (^otni)any.  .'i7.''>  Tlrtjad  Street, 
Brldgel)ort.  Kh'Icher-Thitmpson.  Inc.,  1082 
Broad   Stnel,    Uriilgeiiorl.  are  engineers. 

GRKKNVII.LE,  <'0\X. — Plans  are  un- 
der wu.v  for  the  erection  of  a  power  plant 
at  the  *  local  textile  works  of  Ihe  United 
Stales  Finishing  Company,  to  cost  about 
J300.00I1  Day  &  Zimmerman.  611  Chest- 
nut Slntt.  Philadelphia.  I'a..  are  engineers. 
TTARTFOnn.  «^ONX  — The  St.  Francis 
Hoiipital.  Sister  Valencia  in  charge,  will 
.soon  awartl  contract  foi-  the  erection  of  a 
hospital  building  to  cost  about  $500,001). 
Electric  lighting  system  will  be  installed 

NEW  TI.WRX.  r(~)NN.— Contract  will 
soon  be  awarded  by  the  New  Haven  Hos- 
pital. t\>lonel  I.  Ullnvin.  chairman,  for  ad- 
ditions to  the  institution  lo  cost  about 
Jl.lUO.Ono  An  electric  lighting  system  will 
be  installed  Charles  S.  Palmer.  191 
Church    Street,    is  architect. 

WATF-Tim'TlT.  CONN.— The  Connecticut 
Military  lOmergency  Hoard,  State  .\rmory. 
will  soon  uward  contract  for  the  construc- 
tion of  an  armory  to  cost  about  $400,000. 
Electric  lighting  •  iiuiiiment   will  be  Installed, 


Construction 

News 


Projects.  Plan.s,  Bids  and  Contract.s 
Contemplated  or  Under  Way 


Middle  Atlantic  States 

HAMMOND.  N.  Y. — .\ppliiation  has  been 
made  to  the  State  Public  Service  Commis- 
sion by  the  St.  Lawrence  Transmission 
Company  of  Potsdam  for  extension  of  its 
electric  service   to    the    town   of   Hammond 

LIMA.  N.  Y. — Work  will  soon  he  started 
on  the  construction  of  a  local  factory  for 
the  Porcelain  Insulator  Company,  recently 
incorporated  with  a  capital  of  $2.10,000.  for 
the  manufacture  of  high-voltage  porcelain 
insulators  and  electrical  appliances. 

LYONS  FALLS.  N.  Y— .Application  has 
been  made  lo  the  State  Public  Service  Com- 
mission by  W.  P.  Gould  for  permission  to 
make  an  extension  to  the  electric  lighting 
plant  which  he  now  operates  in  connection 
with  the  L,\'ons  Falls  Paper  Mills,  in  order 
to  furni.-h  electricity  in  Constablevllle.  3 
miles  distant. 

MANLIITS,  N.  Y.— Wlllard  J.  Phillips  has 
made  application  lo  the  Public  Service  Com- 
mission for  authority  to  erect  an  extension 
lt»  his  electric  system, 

ROSSIR,  N  Y". — George  .luengst  &  Sons 
have  applied  to  the  Slate  Public  Service 
(Vmmission  for  permission  to  nKike  im- 
provements lo   their  electric  plant. 

ATLANTIC  CITY.  N.  .1  — Th.>  City  Coun- 
cil of  Venlnor  has  authorized  the  water 
.nd  sewer  committee  lo  prei>are  plans  for 
a  municipal  electric  light  and  power  plant 

C.\PR  M.VY".  N.  J. — General  contract  has 
been  awarded  by  the  chief  of  the  Bureau 
of  Yards  and  Pocks,  Navv  Department. 
Washington.  D.  C .  lo  George  S  Curtis  of 
Cape  May.  for  the  construction  of  a  power 
Plant  at  the  local  navy  yard. 

HOBOKEN.  N  J —The  rebuilding  of  the 
Boulevard  iiower  house  at  Laurel  Hill  ami 
the  installation  of  new  equipment  to  cost 
about   $3iCooo   is  under  consideration. 


'lu.MS  KIVKR.  N.  .1  Work,  it  is  un- 
derstood, has  been  starteil  by  Henderson 
Brothers  of  Phiiadelpliia.  Pa  .  for  the  Ocean 
County  I'^lectrlc  Company,  on  the  consirui- 
tion  of  a  hydro-electric  plant  on  the  Toms 
liiver.  to  cost  about  $Oip0.Oii0  E<|ui|imenl 
will  consist  of  four  "OO-kva.  generators, 
each  direct -c()nnected  to  a  waterwheel. 
Total  c.ipaclly  of  the  plant  Is  rated  .it  ri.iino 
hp.  Eilmund  S  Friti  of  Philadelphia.  Pa.. 
is   president. 

PHIL.VDIOLPHIA.  PA.  — An  ordinance 
has  been  recommended  lo  the  finance  com- 
mittee for  the  appropriation  of  $20i).oii0 
for  the  installaiion  of  new  electrically  oper- 
ated ele\alois  in  the  City  Hall.  Iii  place 
of  the  hydraulic  ele\'ators   now   used 

REAPING.  P.\— Plans  are  under  wav 
by  the  Metropolitan  Edison  Company  for 
an  addition  to  Us  electric  power  i)lant.  E. 
Wesl    is    president. 

SCRANTON.  P.V.— Contract  will  soon  be 
awarded  by  E.  J.  &  P.  Casey.  214  Lacka- 
wanna .\venue.  for  the  erection  of  a  power 
house,  launilry  and  loft  building  to  cost 
about  $7.1.11110  E.  H  Davis  ami  G.  M  l>. 
Lewis,    i;nion    Building,    are   architects. 

WEST  MIDDT-ESEX,  P.\.— Extensions 
lo  the  electric  light  jjlant  and  waterworks 
to  cost  about  $l'l.iiO0  are  contemplated  bv 
Ihe    borough    authorities. 

SMYRNA,  DEL.— The  Town  Council  has 
been  authorized  lo  borrow  money  for  the 
erection  of  an  electric  light  and  water  plant. 

FORT  MYER,  VA. — General  contract  has 
been  awarded  to  the  H.  C.  Ball  Construc- 
tion Company,  District  National  Bank 
Building,  Washington.  I>.  C.  for  the  con- 
struction of  a  laundry  building  and  a  ixiwer 
I  ouse  at  Fort  Myer  to  cost  about  $.15,000. 
Brig.  Gen  H  C  Marshall.  .Ir..  Construction 
Division.  Seventh  and  B  Streets.  Washing- 
ton,  D.   C.   is   in   charge 

North  Central  States 

FLINT.  MICH. — General  contract  has 
been  awarded  to  Hie  Industrial  Construc- 
tion Company.  Patterson  Building,  by  the 
Champion  Igrnition  Company.  Industrial 
Avenue  and  Harriet  Street,  for  the  con- 
struction of  a  power  house  to  cost  about 
$fi0,000. 

CLEVELAND,  OHIO. — General  and  sepa- 
rate bids  will  be  received  by  the  Board  of 
Education.  E.  C  Ammernian  clerk.  930 
Williamson  Building,  East  Cleveland,  until 
July  30,  for  a  central  power  plant  to  be 
erected  near  Prospect  School,  East  Cleve- 
land,   at   a   cost  of  about    $125,000. 

CLEVELAND,  OHIO —The  St.  Alexis 
Hospital,  C.  ,\.  Grasselli,  chairman  of  the 
Building  Commission.  Broadway  and  Mc- 
Brlde  Avenue,  contemplates  Iheereclion  of 
a  ho.spital  addition  to  cost  about  $450,000. 
Rlectric  wiring  and  elevators  will  be  In- 
stalled. 

CLEVELAND.  OHIO— The  Mechanical 
Rubber  Company.  Lisbon  Road  has 
awarded  contract  to  Stone  &  Webster. 
Leader-News  Building,  for  the  erection  of 
a  power  substation  to  cost  about  $100,000 
I>ickwood.  Green  &  Compan.v.  Bangor 
Building,   are  engineers  and  architects 

COIA'MBI'S.  OHIO— Survey  of  the  mu- 
nicipal electric  light  plant  is  being  made 
by  Esselslyn.  Murphy  &  Hanford.  electrical 
engineers    of    Detroit,    Mich. 

COSHOCTON.  OHIO.  — *rhe  Northern 
Ohio  Traction  &  Light  Company  of  .\kron 
contemplates  the  erection  of  a  local  power 
house.  J.  G.  A\Tiite.  37  Wall  Street.  New 
York,  N.  T.,  Is  engineer. 

BLACKFY.  KY'— The  Kentuckv  &  West 
Virginia  Power  Company  of  WTiileshurg 
contemplates  the  extension  of  its  trans- 
mission lines  from  Blackev  into  the  Elk- 
horn  coal  fields,  terminating  at  Pikeville, 
where  a  large  substation  will  be  main- 
tained. 

JACKSON.  KY— The  Breathitt  County 
Light  &  Power  Company  has  inorea.sed  its 
capital  slock  from  $100,000  to  $150,000 
and  contempLites  immediate   improvements. 

AI'Bl'RN.  IND— Plans  are  under  wav 
for  improvements  to  the  municipal  electric 
Iiower  plant.  E  E.  Wineland.  City  Hall. 
is  superintendent. 


C0LI.,AMER,  IND— A  plan  is  under 
i-onsideration  for  the  eHtabllshmenl  of  a 
lumiber  of  electric  light  plants  along  the 
Eel  Ri\er  from  Collamer  to  Roann.  for 
the  purpose  of  furnishing  power  to  the 
nmall  towns  along  the  line,  including  Lib- 
1  rly   Mills,    Sidney,    .Servia   and   Luketon. 

Dl'NL.XPS.  I.Nf). — The  local  power  sta- 
tion of  Ihe  Chicago.  South  Bend  &  .Vorth- 
ern  Indiana  UailwH\'  t'ompany  has  been 
recently  destroyed  b>'   fire. 

MITNCIE.  l.\l>  — .\rrangen\entK  have 
been  made  for  the  Installation  of  orna- 
menlal  street  lights  on  the  north  side  of 
the  public  sijuare  U  is  expected  this 
movement  will  be  a  start  toward  a  "white 
way"  system   for   the  city. 

SYRACISE.  IND— The  Wawasee  Tire 
&  Rubber  Company  is  having  plans  pre- 
pared for  the  eonsiruetion  of  a  factor.v  to 
cost  about  $0011.1)011  Complete  electrical 
equipment  will  be  required.  R.  L.  Simmons 
of    IClkhart    is    architect 

CHICAGO,  ILL  -Felt  &  Tarrant,  manu- 
facturers of  eomplometers,  1713-35  North 
Paulina  Street,  contemplate  the  erection  of 
a   }l,M00,iMMi   addition   ami   a   power   ilant 

CHICAGO.  ILL— Bills  will  be  received 
by  R  <;.  Pierce,  architect.  10  South  I..a 
Salle  Street,  until  .Vug  1  for  the  erection 
of  an  addition  to  the  plant  of  the  Delta 
Star  Electric  Company,  2437  Fulton  Street, 
nianufacturers  of  high-tension  equipment 
hJleciric  light  equipment  will  be  In8l,'illed. 
The  cost    is  estimated   at   about   $40,000, 

DESPLAINE.S.  ILL— Plans  are  under 
way  for  the  construction  of  ,1  power  house 
77  ft.  X  147  ft.,  for  the  Benjamin  Electric 
(  ompany.  mio  West  Washington  Street, 
Chicago  H  A.  Durr  &  Company.  123  West 
.Madison   Street,    Chicago,   are   engineers. 

LA  GRANGE.  ILL— The  directors  of 
the  Masonic  Orphans'  Home  have  plans 
under  way  for  the  construction  of  a  new 
power  house  to  cost  about   $60,000 

MADISON,  WIS —The  Peninsular  Power 
Company  will  require  turbines,  generators, 
switchboards,  etc.  in  connection  with  its 
hydro-electric  plant  now  being  constructed 
near  Florence.  The  cost  is  estimated  at 
about  $750,000.  Mead  &  Seastone  of  Madi- 
son  are  engineers. 

TAYCHEEDAH,  WIS —The  State  Board 
of  Control  has  awarded  contract  to  the 
Immel  Construction  Company  of  Fond  dii 
Lac  for  the  construction  of  a  power  house 
at  the  Stale  Home  for  Women,  at  a  cost 
of  about   $26,483. 

BRECKE.NRIDGE.  MINN.— Bonds  to  Ihe 
amount  of  $40,000  have  been  voted  for  the 
erection  of  an  electric  light  plant  and 
waterworks.      R   R.    Waite  is  city  clerk. 

HENDRUM.  MINN— At  a  recent  local 
meeting  it  was  decided  to  erect  an  electric 
transmission  line  from  Hendrum  to  Hal- 
stead.      L.    A.   Anderson    Is  city  clerk. 

MINNEAPOLIS.  MINN— Rennie  B.  Fan- 
ning, consulting  engineer.  602  Ka.sota 
Building.  Minneapolis,  has  made  a  pre- 
liminary survey  for  the  construction  of  a 
power  plant  rated  at  15.000  hp.  to  be  lo- 
cated on  a  site  between  Minneapolis  and 
St  Paul,  for  the  Municipal  Power  Cor- 
Iioration. 

SAI'K  CENTER,  MINN— Bids  will  be 
received  by  the  Stale  Board  of  Control, 
.State  Capitol  Building,  St.  Paul,  until  July 
27,  for  the  erection  and  completion  of  a 
school  building  at  the  State  Home  School 
for  Girls  at  Sauk  Center,  including  general 
contract  work,  electrical  work.  etc.  C  H 
.lohnston.  715  Capital  Bank  Building.  St. 
Paul,  is  architect 

DIXSDALE.  IOWA— At  a  recent  meet- 
mg  the  rruitter  of  erecting  an  electric  trans- 
mission line  between  Dinsdale  and  Traer 
was  discussed. 

MITSCATINE.  IOWA— General  contract 
has  been  awarded  to  the  Federation  Con- 
struction Company.  532  Davidson  Build- 
ing. Sioux  City,  for  the  erection  of  a  local 
packing  plant  to  include  a  power  house. 
50  ft.  X  100  ft.,  at  a  total  cost  of  about 
$1,000,000.  Gardener  &  Lindberg  140 
.South  Dearborn  Street.  Chicago,  III.,  are 
architects. 

ST.  JOSEPH.  MO— The  Western  Tablet 
Company.  Eleventh  and  Mitchell  Streets, 
contemplates  the  erection  of  a  power  house 
to  cost  about  $35,000.  R.  &  E.  R  Meier. 
203  Lincoln  Building,  are  architects. 

GR.^^NT)  PORKS.  N.  D— Bids  will  be  re- 
ceived by  the  Industrial  Commission  of 
North  Dakota  until  Aug.  3  for  seventeen 
motors  of  various  sizes  to  be  used  in  con- 
nection with  the  new  terminal  mill  and 
qevator  The  C.  L  Pillsburv  Company 
■iOS  Metropolitan  Life  Building.  Minneapo- 
lis. Minn.,  is  engineer. 

VALLEY'  CITY.  N.  P— Bonds  have  been 
voted  for  the  erection  of  a  municipal  elec- 
tric light  and  water  plant 
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WAHPETON,  X.  D.  —  The  Richland 
County  Electric  Company,  recently  organ- 
ized with  a  capital  of  $75,000.  contemplates 
the  erection  of  an  electric  transmission  Ime 
from  Wahpeton   to  VVyndmere. 

VOLGA.  S.  D. — The  city  officials  contem- 
plate the  installation  of  an  electric  lightmg 
system  to  cost  about  $25,000. 


Southern  States 

CHARLOTTE.  X  C — The  Southern  Pub- 
lic Utilities  Company  contemplates  exten- 
sions to  its  plant  and  system  to  cost  about 
$150,000.     Z.  V.  Taylor  is  president. 

MIAMI,  FL.\. — The  City  Council  has  au- 
thorized extensions  to  the  street-lightmg 
system. 

MEMPHIS  TEXX. — The  United  States 
Gas  &  Electric  Company,  it  is  understood, 
will  expend  $190,000  tor  repairs  and  equip- 
ment. 

DAXVILLE,  ARK. — The  Danville  Light 
Company  has  been  leased  by  P.  F  Arnold 
of  Hot  Springs,  who  contemplates  improve- 
ments. 

LITTLE  ROCK,  ARK. — A  hydro-electric 
development  in  Cleburne  and  White  Coun- 
ties on  the  Little  Red  River,  to  cost  about 
$3,000,000,  is  under  consideration.  Plans 
include  the  construction  of  two  dams,  50  ft. 
and  60  ft.  high  respectively,  with  a  total 
generating  capacity. of  16.500  kw,,  and  the 
erection  of  130  miles  of  transmission  line. 
Dickinson  and  Watkins.  Little  Rock,  are 
engineers. 

VIOLET,  LA. — The  Violet  Ice  &  Electric 
Company  with  a  capital  stock  of  $50,000 
has  been  organized  for  the  purpose  of  fur- 
nishing electricity  in  Violet  and  Borgne- 
mouth  and  supplying  other   towns  with  ice. 


Pacific  and  Mountain  States 

PRIESTS  RAPIDS.  W.\SH.  —  H.  J. 
Pearce  and  others  are  planning  to  install 
an  industrial  plant  on  the  Columbia  River 
at  Priests  Rapids.  The  initial  investment 
of  $5,000,000  is  one-third  of  the  amount 
which  will  be  required  before  completion 
ot   the  project. 

SHELTOX.  WASH. — The  County  Com- 
missioners have  granted  the  Olympic  Elec- 
tric Reduction  Company  a  francliise  to 
transmit  current  o^■er  the  rciads  ;i  ul  higli- 
ways  of  Mason  County,  provided  that  the 
h.vdrri-electric  plant  shall  be  in  operation 
aiid  the  main  lines  ready  to  serve  Shelton 
and  Union  City  within  nine  months  of  its 
date. 

PORTLAXD,  ORE. — .Application  has  lieen 
fil.'d  by  Joseph  R.  Keep,  313  Couch  Build- 
ing, with  Percy  A.  Cupper,  state  engineer, 
for  permission  to  di\'ert  t.ilOil  sec. ft.  of 
water  from  Sandy  River  and  its  tributaries. 
It  is  understood  that  the  project  involves 
the  erection  of  a  power  plant,  rated  at 
45.000  hp..  in  Clackamas  County  and  the 
construction  of  a  large  dam. 

SAX  BERX.XRDIXO.  C.\L. — Extensions 
to  the  street-lighting  system  on  Third 
Street  from  Arrowhead  to  Mount  Vernon 
.V\enue  are  contemplated. 

VEXTURA,  CAL. — Bids  will  be  received 
by  the  board  of  supervisors  of  Ventura 
County  until  Aug.  4  for  electric  wiring  for 
the  additions  and  the  completion  of  the 
administration  building  at  the  Ventura 
County  Hospital.  Plans  and  specifications 
mav  be  obtained  at  the  office  of  .-Vlbert  »'. 
Martin,  architect.  430  Higgins  Building. 
Los  Angeles. 

BOISE.  ID-VHO. — ."V  number  of  residents 
of  Wilder  and  Homedale  have  petitioned 
the    Idaho    Power    Company    to    extend    its 


electric  transmission   lines  to   furnish   light 
and  power  to  those  towns. 

CLIXTOX.  MOXT. — Judge  F.  C.  Webster 
John  and  Vincent  Shauglinessy.  all  of  Mis- 
soula, plan  the  incorporation  of  a  company 
for  the  purpose  of  erecting  a  hydro-electric 
plant  at  the  mouth  of  Rock  Creek,  east  of 
Clinton. 

MISSOULA.  MOXT. — Preliminary  power 
permit  has  been  granted  for  tlie  develop- 
ment of  electric  light,  heating  and  power 
systeni    in    Missoula. 


(Issued  July  6,  1920) 
14  910   (reissue).    Telegraph  Transmitter  : 
Edwin    H.    Piersen,    Topeka,    Kan.      App. 
filed    Oct.    19,    1915.      Recording    system. 

1344.689.  Electric  Regi'Lator:  Xelson  R. 
Haas,  Davton,  Ohio.  App.  filed  May  23, 
1916.  Regulation  varied  with  tempera- 
ture changes. 

1345  3.52.  Wireless  Telegraphy;  Fulton 
'cutting.  Tuxedo  Park,  X.  T.  App.  filed 
Dec.  4,  1916.  Wave  trains  of  audible 
frequency. 

1345.370.  Dtxamo  -  Electric  Machine: 
Austin  Kimble.  Wausau.  Wis.  App.  filed 
March    19.    1919.       Ventilating    windings. 

1  345  431.     Electrical  Apparati-s  for  the 
'electrochemical  Treatment  of  Vapors: 

Louis  B.   Cherrv,  Kansas  City.  -Mo.      .\pp. 

filed    Oct.    9,    1917.      Treatment    of    liquid 

hydrocarbon     and     other     compounds. 
1 345.466.      Incandesc'Ent-Lami'-Protecting 

Device  ;    Holrovd    F.    Way,    Oregon    City, 

Ore      App.  filed  June  5,  1919.     To  prevent 

theft 
1345,484.       Electrical    Coil:     Arthur    W. 

Fi.sher.  Wilkinsburg.   Pa.      .\pp.   filed  Jan. 

29,    1919.      For    magnetos,    relays,   etc. 

1,345.538.  Al.TERNATINO-Ct'RRENT       MOTOR: 

Valere  A.  Fynn,  St.  Louis,  Mo.  App.  filed 
Dec.  15,  1916.  .'^ingle-phasc  commutator 
motor. 

1345,539.  Speed-Regi'Latino  Apparatus; 
Valere  A.  Fynn,  St.  Louis.  Mo.  App. 
filed  April  25,  1918.  Controlling  speed 
of   prime   movers. 

1.345,540.  Speed-Regitlatino  Apparati-s  : 
Valere  A.  Fynn,  St.  Louis.  Mo.  App. 
filed  July  5,  1919.  For  ilirect-current 
generators. 

1.345,556.  -Vpparati-s  kor  the  Determina- 
tion OF  Vertical  Veixicities  in  or  of 
Air  or  Water  ;  Cornells  Schoute,  De  Eilt, 
near  Utrecht,  Netherlands.  App.  filed 
Manh  26,  1918.  For  navigation  and 
flying. 

1,345.560.  Spark-Plvo  Intensipier;  Wil- 
liam F.  Smith.  St.  Louis,  Mo.  App.  filed 
Nov.    SO,   1917.      Auxiliary    gap. 

1.345,566.  Electric  Power  System  ;  John 
<;.  Tbornburgh,  Indianapoli.s,  Ind,  .\pp. 
filed  April  3,  1918.  Automatic  control  of 
generator  or  battery. 

1.345,586.  Hauiophone  ;  William  W.  Cob- 
lentz,  Washington,  I>.  C.  App.  filed  March 
3.  1883.  Heat  ray.i  utlli2(!d  as  mean.M 
of    communication. 

1,345,593.  Incurator;  Francis  Ciddens, 
Ottawa.  Ontario.  Canada.  .\pp.  filed  .May 
31.   1918.      Heated    by    incandes<  int   lamp. 

1.345,626.  Recording  Apparatus;  Rudolph 
S.  O'NcIl,  London,  England.  App.  filed 
April  11.  1917.  For  recording  position 
of  engine   teleerapli. 


Record  of 

Electrical 

Patents 

Xotes  on  United  States  Patents 


1,345,645.  Electric  Soldering  Iron;  Otto 
Stalhane  and  Olof  Oskar  Kring,  Djur- 
sholm,  Sweden.  App.  filed  April  3.  1919. 
Heating  element  in  refractory  tube. 

1,315,656.  Apparatus  for  Producing  Light 
Hydrocarbo.ns  :  John  A.  Yunck.  South 
Orange,  N.  J.  App.  filed  Oct.  15.  1918. 
P^rom    crude    oil    or    kerosene. 

1.345,679.  Electric  Riveting  Machine; 
Frank  P.  Kobert,  Amityville,  N.  Y.  App. 
filed  Sept.  29,  1917.  Rivet  heated  elec- 
trically. 

1,34.';, GDI.  Electric  Me;ter  ;  Willard  E. 
I'urter.  Lynn.  .Mass.  App.  filed  Feb.  26. 
1917.      Commutator   t.\'pe. 

1,315,696.  Electrh;  Heating  Device;  Eai'l 
H.  Hicliardson,  Ontario,  Cal.  App.  filed 
Dec.    16,    1918,      For    electric    cooking. 

1,345.712.  Electric  Apparatus;  Howard 
O.  Stephens,  Pittsfteld,  Mass.  App.  filed 
Dec.    IS.    1916.      Transformer. 

1,345.730.  Electric  Heater;  Charles  C. 
Abbott,  Pittsfield,  Mass.  .Vpp.  filed  April 
16,    1919.      ITsed    on    electric    ranges. 

1.345,734,  Sanitary  Appliance  for  Tele- 
phone Transmitters.  Etc.  ;  Sylvan  T. 
Bair,  New  York,  X.  Y.  App.  filed  Dee. 
10,    1919.      Disinfects    transmitter. 

1,345,748.  Electric  Faucet;  Howard  K. 
Clover,  Los  vVngeles,  Cal.  .\pp.  filed  .Ian. 
14,  1919.  Colli,  hot  or  warm  rtiiid  di- 
llvered. 
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Canada 

EDMUNDSTOX.  X  B. — Plans  are  under 
way  foi-  the  construction  of  a  new  pumping 
station,  including  the  installation  of  an 
electrically  driven  centrifugal  pump  and 
7,000  ft.  of  16-in.  main  to  the  old  reservoir 
to  cost  about  $90,000.  L.  L.  Theriault  is 
town  manager. 

KITCHEXKR,  OXT— Bids  will  be  re- 
ceived by  A.  Pw.  Kaufman,  chairman  of  the 
hospital  board,  until  Aug.  7  for  the  erec- 
tion of  a  new  power  house  and  steam  heat- 
ing plant  for  the  Oeneral  Hospital  to  cost 
about    $15,000. 

XIAGARA  PALLS.  OXT.— The  City 
Council  passed  a  bylaw  to  raise  $33,000 
for  extensions  and  improvements  to  the 
municipal  hydro-electric  system.  W.  J. 
Seymour  is  clerk. 

WINDSOR.  OXT. — Contract  will  soon  be 
awarded  by  the  Border  Cities  Hotel  Com- 
pany for  the  construction  of  a  hotel  to 
cost  about  $1,000,000.  Electric  light  equip- 
ment and  electric  elevators  will  be  installed. 
V/att  &  Blackwell  of  London  are  architects. 

WESTMOUXT,  QUE.— Extensions  to  the 
municipal  electric  light  system,  are  contem- 
plated.     P.   E.   Jarman  is  city  engineer. 


1.344,689.      Electric    R.-Kwlntor 


1,345,754.  Condenser  .ind  JIethod  of 
Making  the  Same  ;  William  Dubilier, 
Xew  York,  N.  Y,  App.  filed  Oct.  30. 
19i8.      Special  arrangement  of  plates. 

1,345,817.  Welder's  Tool;  Roy  O.  Wil- 
liams, Columbus,  Ohio.  App.  filed  Aug. 
4,    1919.      For   holding   electrode. 

1,34  5,835,  Apparatus  for  Sepabatino  or 
(-Concentrating  Fine  Metals  from  Pul- 
verized Material  ;  Giulio  Clement,  Milan. 
Italy.  App.  filed  Dec.  16.  1916.  High- 
voltage    separator. 

1.345,839.  Telephone-Receiver  Holder; 
Alfred  J.  Diebold,  Pittsburgh,  Pa.  App. 
filed  April  2,  1919.  To  support  receiver 
from  user's  shoulder. 

1.345,846.  Process  of  Extracting  Metals 
prom  Their  Ores  ;  William  E.  Greena- 
walt,  Denver.  Col.  App.  filed  Dec.  13. 
1915.      Electrolytic    deposition. 

1.345.852.  Telephonic  Call  System  ;  Ruben 
C.  M.  Hastings.  Columbus.  Ohio.  .-Vpp. 
filed   Dec.   9,   1915.     Automatic  system. 

1.345.853.  Terminal  Post  for  Battery 
Carbons  :  Edwin  W.  Henger,  Waterbury, 
Conn.  App.  filed  March  13,  1920.  Se- 
curely   anchored. 

1,345.879.  Machine-Switching  Telephone- 
E.XCH.4NGE  System  ;  Lipa  Polinkowsky. 
London.  England.  .\pp.  filed  .March  9. 
1918.  For  connecting  automatic  to  non- 
automatic   station. 

1,345,893.  Hydrocarbon  Motor;  Herman 
Schwarze,  Iietroit,  Mich.  ..^pp.  filed  Dec. 
22,  1916.  Higli-speed  multicylindcr  in- 
terna 1-i-ombust  ion  engine. 

1.315,962.  Pen  or  Pencil  Attachment: 
.\uia  J.  Sanders,  Cedar  Springs,  Mich. 
.\pp.  filed  Feb.  28,  1917.  Wi-iting  .'nd 
of  pen   illuminati'd. 

1.345.976.  Electrical  Furnace  ;  Raymond 
S.  Wirel.  New  York,  N.  Y.  App.  filed 
Feb.  26,  1920.  Eor  melting  gold,  silver, 
etc. 

1.:!46,003,  Spark  Plug;  Carl  D.  Cleland. 
Je.in.     Nev.  .\pp.     filed    July     3,    1917. 

.\ial\e -and -break    t>  pe. 

1,316.05  1.  .Method  of  Riveting;  Harry  R. 
Pennington.  Kansas  City,  Mo.  App.  filed 
Oct.   19,  1918.      By  electric  arc. 

1,:i46,057,  Apparatus  for  Measuring 
Ommic  Resistance  of  Liquids  and  .Solu- 
Tio.Ns :  Timolhv  H.  Reai'don,  Nortli 
Adams.  Mass.  App.  filed  Nov.  8,  1918. 
.Measures    resistance   of  electrolytes. 

1.346.090.  ElJSCTROLTTic  Meter;  Henry  S. 
llMKIeUl  and  Giorge  Hookham.  Birming- 
li:irTi.  England.  App.  filed  June  2,  1919. 
.Vul.iniatlrally    reset. 

i,:m6.093.  Automatic  Telephone  System: 
ISmll  Jacobsen.  Chicago,  III.  App.  filed 
May  4.  1918.  Automatically  selects  a 
trunk  line. 
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The  Coal  Situation 

NOTWITHSTANDING  Mr.  Cushing's  assurance  to 
the  Ohio  Electric  Light  Association  that  there  is 
no  shortage  of  coal  and  that  the  industry  is  being  un- 
necessarily harangued  on  the  coal  situation,  the  outlook 
is  not  very  bright.  On  top  of  an  already  acute  tran.s- 
portation  situation  comes  the  strike  of  the  miners  in  the 
Middle  West,  which  only  serves  to  add  to  the  predica- 
ment. Every  effort  should  therefore  be  made  by  electric 
public  utilities  to  obtain  coal  not  only  for  present  con- 
sumption but  also  for  storage,  despite  the  high  cost 
of  the  fuel.  While  it  is  particularly  galling  to  a  utility 
to  be  compelled  to  pay  from  $15  to  $20  a  ton  for  coal 
which  during  the  war  was  obtainable  at  one-third  that 
price,  it  is  neverthele.ss  ol)ligatory  on  the  industry  to 
give  service  and  apply  to  the  commissions  for  increased 
rates  to  cover  the  added  operating  expense.  Nor  will  it 
be  an  easy  matter  to  obtain  coal.  The  recent  ruling  of 
the  Interstate  Commerce  Commission  whereby  the  North- 
west and  New  England  must  be  supplied  with  fuel  dur- 
ing the  summer  months,  and  the  priority  order  issued  Ijy 
the  same  body  affecting  public  utilities  during  times  of 
emergency,  constitute  heavy  liens  upon  coal  production, 
so  that  there  will  be  no  very  large  equity  left  for  other 
purposes.  On  the  other  hand,  production  is  increasing 
and,  barring  strikes,  will  continue  to  increase.  It  is 
therefore  e.xpedient  for  public  utilities  to  do  everything 
possible  to  store  coal  during  the  summer  months,  and  it 
must  not  be  overlooked  that  coal  for  storage  will  have  to 
be  bought  in  competition  with  other  industries  likewise 
endeavoring  to  provide  for  their  future  needs. 

The  Return  to  Normal 

PROSPECT  of  an  old-fashioned  campaign  for  the 
Presidericy,  on  time-honored  partisan  lines,  with 
the  dreaded  new  third  party  a  laughing-stock,  the 
Socialists  subdued  and  sober  and  the  advocates  of  com- 
munistic revolution  in  peril  of  that  banishment  from 
newspaper  headlines,  which  to  them  is  exile,  surely 
marks  the  beginning  of  the  subsidence  in  the  United 
States  of  the  noisy  unrest  that  always  follows  war.  In 
desolated  Europe  the  commotion  may  continue  long, 
but  in  America  its  echoes  are  already  dying  away. 
Prosperity  and  revolution  do  not  run  together;  and, 
despite  high  prices,  despite  the  scarcity  of  dwellings, 
despite  disorganized  industries  and  inadequate  prod- 
ucts, it  is  only  necessary  to  glance  around  to  see  a 
majority  riot  of  cheerful  expenditure  and  determined 
enjoyment  that  may  be  deplorable  in  some  of  its  aspects 
but  has  at  any  rate  nothing  in  common  with  despair  or 
gloom.  Underneath  political  effervescence  of  every 
kind  lies,  too,  a  solid  substratum  of  common-sense  pa- 
triotism that  defies  the  upsetters. 
'"Here   is   what   moves   in    magnificent    masses,    careless   cf 

particulars — 
The  Union,  always  swarminsr  with  blatherers  and  always 

sure  and  impregnable.' 


The  outlook  in  the  fall  elections  is  for  the  triumph 
of  the  average  man  in  nation,  state  and  municipality. 
There  J'.re  disadvantages  in  his  victory,  but,  after  all. 
it  is  v.hat  democracy  spells,  and  out  of  it  will  come 
gradual  adjustments  to  the  new  money  values  and  the 
new  wage  tariffs  and  the  new  world  relationships  that 
will  bring  substantial  justice  to  almost  all,  including, 
let  us  hope,  the  public  utilities  now  so  heavily 
handicapped. 

Education  of  Labor  a  (Jood  Investment 

TO  PROVIDE  an  incentive  for  doing  better  and 
more  work,  shop  facilities  at  the  Lynn  (Ma.ss.  i 
works  of  the  General  Electric  Company  include  a 
remarkably  wide  range  of  educational  opportunities. 
Richard  H.  Rice,  manager  of  this  plant,  has  declared 
that  the  application  of  the  Golden  Rule  in  the  treatment 
of  labor  lies  at  the  foundation  of  succe.ssful  production. 
Manufacturers  are  today  virtually  in  competition  for 
labor,  and  the  provision  of  educational  and  social  oppor- 
tunities, combined  with  healthful  and  attractive  working 
conditions,  is  "good  business,"  wholly  aparl  from  ethical 
considerations.  Workers  at  Lynn  who  show  a  desire 
to  advance  are  taught  to  operate  machines  of  increasing 
complexity,  and  the  educational  facilities  of  the  plant 
embrace  a  wide  range  from  courses  adapted  to  fitting 
technical  graduates  for  drafting  and  designing  engi- 
neering to  instruction  in  individual  tool  operation, 
training  for  foremen,  and  fitting  men  for  larger 
executive  tasks.  More  than  ever,  community  interest 
and  sympathy  are  sought  by  the  manufacturing  com- 
pany, and  false  ideas  are  combated  by  frankly  meeting 
employees,  co-operating  along  educational  lines,  making 
the  plants  "good  places  in  which  to  work,"  and  in  many 
other  ways. 

Safety  of  Electrical  Investments 

STEEL  protluction  and  agriculture  have  long  been  the 
basic  industries  of  the  nation,  and  to  them  should  now 
be  added  the  electrical  industry.  For  were  it  not  for 
the  electric  spark  in  the  motor  truck  which  hauls  the 
steel  products,  electric  lighting  to  make  possible  effec- 
tive continuous  work,  the  electric  motor  to  drive  the 
rolls,  and  the  electric  testing  devices  to  check  the 
product,  the  steel  production  of  today  would  be  impos- 
sible. As  to  agriculture,  particularly  in  those  parts  of 
the  country  where  pumped  water  is  vital  for  irrigation, 
electric  power  is  not  only  accomplishing  wonders  but 
upon  it  all  plans  for  extensions  to  the  cultivated  area  arc 
based.  In  the  home  also  electricity  has  become  so 
important  that  no  household  is  complete  without  its  aid. 
The  stocks  and  bonds  of  the  electric  utilities  have  a 
security,  therefore,  greater  than  that  of  others.  Not 
only  are  the  securities  assured  by  tangible  assets  in 
power  plants  and  lines,  but,  more  than  all,  by  vita!  and 
essential  service  to  the  human  race. 
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Determining 
Cost  Prices 

AMONG  many  suggested  preventives  for  profiteering 
L  is  a  proposal  to  compel  by  law  the  marking  of 
its  cost  price  on  the  ai-ticle  offered  for  sale.  This 
brings  up  the  interesting  question,  "What  is  the  cost 
price?"  No  two  individuals,  no  two  shop  cost  systems, 
would  define  it  the  same  way.  It  would  seem,  therefore, 
that  such  a  law  would  have  to  establish  a  cost-keeping 
system  for  every  kind  of  shop  in  each  industry.  While 
a  procedure  of  this  kind  would  probably  cost  as  much 
or  more  than  any  price  reduction,  it  would  without 
question  throw  a  great  deal  of  light  on  ineiRciency  and 
waste  and  place  competition  on  a  fair  basis. 

Corrective  methods  for  high  prices  and  punishment 
for  profiteers  certainly  deserve  attention  in  many  indus- 
tries. From  such  investigations  the  electrical  industrj' 
has  little  to  fear,  for  no  other  business  has  been  so 
remarkably  free  from  profiteering.  However,  to  harass 
all  industries  by.  inflexible  price  control  laws  will  never 
accomplish  the  results  that  might  be  attained  through 
action  that  on  sufficient  evidence  can  now  be  exercised 
by  our  criminal  courts. 


so  doing  special  engineering  work  on  each  job  can  be 
avoided  and  stock  parts  can  be  kept  on  hand  so  that 
when  service  is  required  type  A,  B  or  C  station  can  be 
ordered  and  quickly  installed. 


Opportunity  for  Standardizing 
Industrial  Substations 

SUBSTATIONS  for  the  supply  of  industrial  power 
and  lighting  diff'er  in  principle  very  little  from  those 
supplying  miscellaneous  service.  The  transforming 
equipment  is  substantially  the  same.  Safety  and  control 
equipment  is  of  much  the  same  nature,  and  the  general 
principles  of  location  remain  unchanged  whatever  the 
purpose  to  which  the  secondary  current  is  applied.  The 
industrial  plant,  from  its  limited  range  of  distribution, 
generally  does  not  require  any  special  provisions  for 
feeder  regulation,  and  as  a  rule  there  are  fewer  high- 
tension  feeders  with  their  necessary  equipment.  The 
paper  by  R.  H.  Tillman  in  this  issue  contains  a  very 
practical  account  of  industrial  substation  design,  one 
particularly  useful  because  it  gives  information  regard- 
ing present  construction  costs.  These  run,  for  a  sub- 
station housed  in  a  regular  building,  somewhere  in  the 
vicinity  of  ,$15  per  kva.,  of  which  the  building  can  be 
brouj-'ht  down  to  somewhere  near  10  per  cent.  Of  course, 
the  amount  of  transforming  apparatus  in  the  station 
affects  the  cost  considerably. 

The  economy  to  be  obtained  by  the  use  of  outdoor 
sub.stations  varies  much  with  conditions  involving  the 
complexity  of  the  necessary  equipment.  The  trans- 
formers and  their  auxiliaries  being  the  main  item  in  the 
total,  the  saving  by  abolishing  the  substation  building  is 
not  very  large,  and  probably  the  removal  of  temptation 
for  the  installation  of  unnecessary  equipment  plays  a 
larger  part  in  the  economies  of  the  outdoor  substation 
than  does  the  mere  abolition  of  the  walls.  Mr.  Tillman 
takes  up  the  principles  of  substation  design  in  a  way 
that  will  prove  most  instructive,  and  it  is  certainly 
grateful  to  have  data  on  recent  costs  collated  and  tabu- 
lated. Labor  and  material  have  advanced  so  rapidly  in 
the  past  three  or  four  years  that  all  old  figures  must  be 
thrown  into  the  discard  and  a  completely  new  schadule 
established. 

Since  service  to  industrial  plants  from  individual  sub- 
stations is  greatly  increasing,  it  seems  that  there  is  an 
excellent  opportunity  for  central  stations  to  reduce  the 
time  and  cost  of  establishing  service  by  adopting  a  few 
standard  forms  of  construction  for  such  stations.     By 


Economies  in 

Storeroom  Stocks 

IT  IS  an  odd  fact  that  in  the  handling  of  the  cash 
drawer  the  utmost  precautions  are  taken  by  most 
central-station  companies  to  prevent  losses,  while  in  the 
handling  of  supply  stocks,  which  are  essentially  cash, 
cases  of  the  utmost  carelessness  are  constantly  ob- 
served. The  storeroom  is  frequently  a  serious  offender, 
the  offence  consisting  of  careless  methods  of  handling 
and  accounting  and  the  purchasing  and  carrying  in 
stock  of  unnecessary  items.  One  central  station  has 
been  able  after  a  careful  study  to  reduce  the  number  of 
distribution  brackets  in  use  from  thirty-nine  to  eleven 
types.  It  was  found  that  the  large  number  of  types  in 
use  was  due  to  the  individual  preferences  of  the  con- 
struction and  maintenance  forces  and  that  orders  were 
frequently  placed  when  material  that  was  usable  was 
actually  in  stock.  One  of  the  easiest  methods  of  reduc- 
ing storeroom  stocks  and  therefore  reducing  the  cost 
of  storeroom  service  and  releasing  capital  for  other 
necessary  uses  lies  in  a  careful  study  of  the  ways  and 
means  of  using  material  in  construction  work.  Not 
only  is  investment  cut  down  but  the  handling  of  mate- 
rial is  simplified  because  there  are  fewer  items  and  the 
simplifications  lead  to  lower  costs  of  handling.  In  these 
days  of  enforced  economies  and  need  for  standardiza- 
tion, a  strong  N.  E.  L.  A.  committee  can  serve  the 
industry  well  and  profitably  not  only  for  the  present 
but  later  as  well. 


Conditioning  Big  Motors 

to  Assure  Reliable  Service 

OF  ALL  the  uses  to  which  electric  motors  are  put 
the  operation  of  steel  mills  is  perhaps  the  most 
strenuous.  Not  only  are  the  machines  big,  up  to 
10,000  hp.  or  more  in  maximum  output,  but  they  have 
to  endure  mechanical  strains  of  exceptionally  severe 
character  and  suffer  to  an  unusual  degree  from  chances 
of  dirt  and  moisture  affecting  the  insulation.  0.  Need- 
ham  contributes  to  this  issue  some  very  practical  sug- 
gestions for  the  testing  and  inspection  of  this  class 
of  motors  prior  to  installation  and  periodically  there- 
after. 

The  mere  trying  out  of  a  machine  which  has 
remained  for  some  time  uninstalled  or  unused  is  no 
trifling  matter.  Mr.  Needham's  instructions  for  carry- 
ing on  the  drying  process  afford  some  useful  details  in 
the  carrying  out  of  the  methods  ordinarily  employed. 
The  combination  of  exterior  heat  and  heating  current  is 
particularly  useful  in  dealing  with  great  moisture,  since 
the  external  heating  can  bring  the  coils  into  condition 
for  the  application  of  heating  current  when  otherwise 
some  risk  would  be  incurred.  By  coupling  the  process 
with  insulation  measurements  the  progress  of  the  work 
can  be  followed  up,  and  finally  low-voltage  current  can 
be  applied  until  the  resistance  becomes  entirely  steady. 
After  this  an  actual  overvoltage  test  with  a  small  trans- 
former will  bring  the  process  to  a  suitable  end. 

Once  in  action  again,  steady  care  is  the  main  require- 
ment for  continuous  operation.  Mr.  Needham's  sug- 
gestion of  inspection  and  blowing  out  by  air  pressure 
every  week   or  two,  together  with  at   least   an   annual 
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treatment  with  insulating  varnish  as  far  as  the  insula- 
tion can  be  reached,  is  a  good  one.  Many  a  hard-worked 
motor  has  finally  struck,  not  from  unpreventable  faults, 
but  from  dirt,  moisture  and  general  neglect.  At  the 
present  price  of  motors  rigorous  inspection  pays. 


Engineering 
Reticence 

THE  personal  quality  of  reticence  is  one  which  has 
long  been  associated  with  the  engineering  profes- 
sion. "To  do  much  and  say  little"  has  been  almost  an 
axiom  with  men  of  large  responsibilities.  Reticence  is 
indeed  a  commendable  trait  at  times,  but,  unfortunately, 
if  carried  to  e.xcesss  it  reacts  on  the  profession.  An 
illustration  of  this  tendency  is  the  unwillingness  of  a 
large  number  of  engineers  to  talk  or  write  for  publica- 
tion. One  has  only  to  serve  on  any  of  the  paper  com- 
mittees of  the  national  societies  or  to  be  connected  with 
the  technical  press  to  realize  the  significance  of  this 
fact.  Only  men  who  have  had  such  opportunities  for 
observation  will  realize  how  many  excellent  ideas  have 
gone  to  oblivion  unrecorded  owing  to  this  characteristic 
trait.  Every  engineer  should  record  his  ideas  and  con- 
clusions drawn  from  his  experience,  at  engineering  meet- 
ings and  on  any  other  appropriate  occasion,  from  a  sheer 
sense  of  duty  to  the  industry  of  which  he  is  a 
representative. 


The  Importance  of 
Storing  Coal 

IT  HAS  been  only  too  evident  of  late  that  railway 
transportation  is  an  uncertain  factor  to  rely  on  for 
coal  supply  so  far  as  continuity  of  service  is  concerned. 
Therefore  a  central  station  which  expects  to  keep  up 
steady  service  must  be  prepared  to  carry  a  reserve  fuel 
supply  as  near  to  the  point  of  consumption  as  available 
space  permits.  The  manner  of  storage  is  particularly 
important.  In  this  issue  Prof.  H.  H.  Stoek  takes  up 
with  considerable  detail  the  deterioration  of  stored  coal. 
When  subjected  to  alternate  wetting  and  drying,  the 
surface  coal  crumbles  and  pulverizes,  thus  subjecting 
itself  to  spontaneous  combustion.  So  far  as  its  heating 
value  is  concerned,  recent  studies  on  the  subject  show 
that  there  is  very  little  depreciation,  and  in  the  cases 
where  the  coal  can  be  stored  under  water,  as  is  some- 
times convenient,  none  at  all.  The  prevailing  impres- 
sion that  stored  coal  burns  a  little  less  freely  than 
when  it  is  fresh  has  no  sound  basis  if  the  coal  is 
burned  in  proper  furnaces  and  care  is  taken  not  to 
grub  up  the  earth  in  handling  the  coal. 

The  most  noticeable  deterioration  of  coal  is  generally 
caused  by  its  heating,  even  though  it  does  not  actually 
ignite.  Where  the  coal  can  be  kept  under  water  and 
consequently  effectively  out  of  air  this  danger  is  elimi- 
nated, but  if  stored  on  the  surface  of  the  ground  it  is 
necessary  either  to  give  the  coal  very  thorough  ventila- 
tion or,  better,  no  ventilation  at  all.  Most  attempts 
at  ventilation  are  likely  to  lead  to  trouble  rather  than 
to  avert  it. 

One  common  error  which  Professor  Stoek  takes  pain.' 
to  contradict  is  that  the  locality  from  which  the  coal 
comes  has  a  considerable  bearing  on  success  in  storing 
it.  Differences  in  friability  and  also  in  the  likelihood 
of  heating  do  exist,  but  they  are  of  less  importance 
than  the  size  of  the  coal,  the  care  exercised  in  its  prep- 
aration and  the  manner  of  storage.     If  dust  and  fine 


coal  can  be  kept  out  of  the  pile,  it  is  not  likely  that 
the  fuel  will  be  heated  to  the  ignition  point.  If  a  con- 
siderable amount  of  fine  coal  exists,  however,  any  ventila- 
tion likely  to  be  provided  may  rather  increase  the 
danger,  while  close  packing  so  as  to  keep  out  the  circula- 
tion of  air  that  induces  combustion  is  preferable.  If 
the  coal  is  clean,  screened  and  of  uniform  size,  loose 
piling  succeeds  where  it  would  fail  if  there  were  a 
considerable  amount  of  fine  material. 

Cost  of  storage  varies  enormously  on  account  of  the 
various  situations  in  which  piles  have  to  be  placed. 
Figures  obtained  two  years  ago  show  variations  from 
1.5  cents  to  ."^4  cents  for  storage  and  from  2  cents  to 
20  cents  per  ton  for  reclaiming.  In  these  days  the  fig- 
ures given  amount  to  so  small  a  part  of  the  actual 
cost  of  the  coal  that  storage  as  a  provision  against  the 
failure  of  transportation  should  no  longer  be  put  off 
for  this  reason. 


Complete  Analyses 
of  Costs 

TOO  many  industrial  establishments  which  install 
electrical  apparatus  of  one  kind  or  another  for 
labor-saving  or  quality-improvement  work  fail  to  check 
operating  results  in  sufficient  detail.  Haphazard  records 
often  baffle  the  search  for  economic  finality,  and  in  many 
cases  there  are  no  reliable  data  whatever  upon  which  to 
judge  accurately  the  "fit"  of  the  installation  into  its 
surroundings.  Without  deprecating  the  usefulness  of 
honest,  pain.staking  operating  information,  it  must  be 
said  that  truly  complete  analyses  which  include  the 
"overhead"  expenses  of  equipment  are  a  great  rarity. 
Lack  of  information  as  to  the  installation  cost  doubtless 
is  responsible  for  this  in  the  vast  majority  of  cases, 
coupled  with  the  fact  that  in  dealing  with  depreciation 
and  maintenance  it  is  commonly  necessary  to  make  as- 
sumptions in  order  to  attain  complete  figures.  A  sore 
need  of  the  electrical  industry  at  the  present  time  is 
thoroughgoing  analyses  of  installation  and  operating 
costs. 

Sincere  but 
Misguided 

RECENTLY  a  certain  -public  utility  company  re- 
.  quested  a  rate  increase  from  the  public  service  com- 
mission of  the  state  and  the  general  manager  of  the 
company  promptly  set  about  finding  out  what  stand  the 
city  officials  were  going  to  take  in  the  matter.  The 
city  attorney  was  consulted  by  the  general  manager  and 
the  case  explained  to  him.  As  a  result  the  attorney 
became  assured  of  the  reasonableness  of  the  rate  in- 
crease. He  said  so  openly,  even  expressing  the  opinion 
that  the  commission  was  sure  to  grant  the  request.  The 
manager  of  the  company  then  a.sked  him,  "And  what 
is  your  office  going  to  do  about  the  case?"  The  reply 
was  made  immediately,  "We  shall  oppose  it."  In  other 
words,  the  city  officer  was  fully  convinced  of  and  ad- 
mitted the  fairness  of  the  company's  plea,  but  still 
sincerely  believed  it  the  duty  of  his  office  to  oppose  it. 
This  attitude  of  antagonism  between  city  and  utility 
company  is,  to  say  the  least,  antiquated  and  unneces- 
sary. But  still  it  persists  widely.  We  wonder  how  much 
longer  the  public  will  lend  political  support  to  men  who 
thus  oppose  the  real  interests  of  the  community.  Surely 
these  unreasonable  practices  will  soon  become  unprofit- 
able also  to  officialdom. 


Henry  Marison  Byllesby 

Engineer  and  financier — A  pioneer  in  both  stetDn  (uid 
water-jyower  central-station  design. 


IN  1881.  wlien  the  first  steam-power  central  elec- 
tric   station    was    projected  —  the    famous    Pearl 

Street  station  in  New  York — H.  M.  Byllesby,  a 
younK  man  of  twenty-two,  was  enea^^eil  as  drnfls- 
m;tn  and  made  all  of  the  diTiwings  for  the  strurlurr 
ami  tin-  phuing  of  the  equipment.  Almost  con- 
tinnousl\  since  then  he  lias  devoted  his  energies  to 
the  uj>i>uildintr  of  the  electrical  industry  not  only 
in  this  country  but  in  Canada  and  Euiopt^  as  wi-ll. 
He  has  hn-n  an  entrineer,  a  manufactuiei-.  a  sales- 
man and  a  central-station  exeeutivt*.  In  fact,  there 
Is  almost  no  phase  of  the  electrical  industry  which 
some  timi*  in  the  past  forty  years  has  not  been 
enriched  by  his  participation  therein. 

After-  two  years  in  charge  of  buildinp:,  selling  and 
installing  Krlfson  apparatus  in  Canada,  Mr.  Byl- 
lesby was  engaged  on  his  own  account  in  contra<l- 
ing  for  electric  lighting  installations.  This  hrouglit 
hini  in  188')  to  a  ttu-ning  point  in  his  career,  when 
hr.  became  associated  witli  the  late  <Jeorge  Wtjsting- 
house.  Shortly  afterward  the  original  Westing- 
house  Klectric  Company  was  formed,  wdth  Mr.  Byl- 
lesby as  vice-president  and  gener.al  manager.  Under 
his  guidance  the  (Irst  t  ommercial  alternating- 
current  lighting  was  introduced.  He  was  active 
both  in  the  engineering  and  sales  field,  remaining 
with  the  YVestinghouse  interests  until  1891.  the 
last  two  years  having  been  spent  for  the  most  part 


in  Europe  in  (onrie.  liuti  w  illi  tlie  development  of 
foreign  busines.-^.  H*  tlien  heeame  connected  with 
the  Thomson-Houston  Elet  trie  Company  as  presi- 
dent of  liie  subsidiary  iiandling  the  Northwest 
territory. 

In  189r>  lie  was  again  working  for  himself  and 
during  Ihe  next  seven  years  he  did  much  of  the 
pioneer  hvtiro-electric  work  in  Montana  and  norlli- 
ei-n  Minnesota.  It  was  in  1!M)2  that  he  established 
tlu'  house  of  H.  M.  Byllesby  &  Company.  tJH'ti  as 
;in  eng'neei'ing  organizatioji.  As  time  wi-nt  on. 
h(i\ve\'ei-.  I  lie  funetnins  of  tlie  company  bruaiU-nt'd 
until  now  it  is  prob.ably  more  widely  known  for  its 
(In-ancial  undertakings  in  tin-  utility,  oil  and  ship- 
ping industries  and  for  its  management  of  the 
numer-ous    utilities    vmder    its    control. 

.Mr.  B>llesby  was  born  in  Pittsburgh,  Feb.  16. 
1  S.JH.  He  received  Ids  pr'epn latory  education  at  the 
Westei'n  I'nivei'sity  of  Peiuisylvania.  At  l>eliigh 
rni\er-sity  he  studie<l  mechanical  engineering,  bul 
did  not  complete  Ins  <'OUrse.  leaving  at  the  end  of 
his  junior  year  l(t  work  in  the  l.aborator-y  and 
machine  shop  of  tin-  Westiin  Dynamo  iS:  Klectric 
Machine  (*ompany.  In  rei-ognllion  of  his  overseas 
work,  when  as  lieulenant-colonel  he  had  charge  ot 
purchasing  in  Great  Britain  and  Scanilinavi-m  coun- 
tries for  the  A.  10.  F.,  tlie  British  (lover'nment 
awai'ded    him    the    Histinguished    Si'tvice    medal. 


Storage  of  Coal  for  Central  Stations 

The  Experience  of  Recent  Years  Has  Emphasized  the  Necessity  for  Storage  of  Coal — The  Coal 

Should  Be  of  Uniform  Size  and  Free  from  Dust,  but,  with  Proper  Care, 

Slack  and  Run  of  Mine  May  Be  Stored 

By  H.  H.  STOEK 

Professor  of  Mining  Engineering  Unix'ersitu  of  lllinoiK 


A  LTHOUGH  companies  are  having  difficulty 
/yk      securing-  sufficient  coal  for  daily  needs,  to  say 

/ — ^^  nothing  of  building  up  a  reserve,  the  present 
^^  J^situation  indicates  that  many  companies 
would  be  in  a  bettei'  position  if  they  had  larger  coal-stor- 
age facilities.  It  is  true  that  money  has  to  be  tied  up 
in  storage  space  and  coal  reserve,  but  it  is  quite  likely 
that  the  fixed  charges  on  this  investment  would  become 
relatively  small  compared  with  the  extra  price  which 
must  be  paid  for  coal  in  the  open  market  during  a 
shortage.  In  view  of  possible  future  hold-ups  in  de- 
liveries, congestion  of  transportation,  etc.,  central  sta- 
tions which  do  not  already  have  ample  coal-storage 
space  might  do  well  to  reconsider  providing  it. 

The  most  troublesome  problem  in  connection  with  the 
storage  of  coal  in  quantity  is  the  prevention  of  fires 
from  spontaneous  combustion.     It  is  therefore  the  pur- 


storage  been  demonstrated  to  be  practicable  in  a  great 
variety  of  industries  but  in  widely  separated  communi- 
ties, under  greatly  different  conditions  and  with  great 
\arieties  of  bituminous  coals. 

The  storage  should  be  as  near  to  the  point  of  actual 
consumption  as  is  possible  and  practicable  so  as  to 
insure  to  the  user  a  steady  supply  and  to  avoid  the 
extra  cost  and  extra  breakage  incident  to  each  rehan- 
dling,  and,  also,  so  as  best  to  utilize  the  transportation 
facilities.  Storage  at  the  point  of  actual  consumption 
is,  of  course,  frequently  out  of  the  question,  for  in  the 
congested  business  districts  of  cities  space  is  too 
valuable  for  renting  purposes  to  permit  its  use  for  the 
storing  of  coal.  In  such  cases  storage  in  any  quantity 
at  the  pwint  where  the  fuel  is  to  be  used  is  impracticable. 
Many  of  the  large  users  of  coal,  however,  provide  a 
storage  supply  on  the  outskirts  of  the  city  or  outside 
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A  FEW  TYPICAL  METHODS  OF  STORING  COAL  IN   SUCCESSFUL  OPERATION 


.\ — ArninKonients  of  Hacks  unci  storage  piles  employed  by  Uie 
Commonweaith  Edison  Company.     B — Storuge  pit  of  Illinois  Trao- 


tion   Compan.v   at  Mackinaw.    III.      «' — rircular   storage   sy.steni    of 
Dodge  type  ;  a  convenient  method  wher*'  ample  storage  room  exists. 


pose  of  this  article  to  discuss  experience  in  storing  the 
usual  kinds  of  bituminous  coal  with  especial  reference  to 
fire  prevention.     Weathering  is  also  considered. 

On  account  of  the  unetiual  demands  for  coal  at  dif- 
ferent seasons  of  the  year,  the  mines  operate  irregularly 
and  the  demand  upon  the  railroads  for  hauling  the  coal 
is  very  irregularly  distributed  throughout  the  year, 
the  greatest  demand  upon  the  railroads  being  during  the 
fall  and  winter  months,  when  the  equipment  is  also 
needed  for  moving  the  crops  and  when  the  cost  of  trans- 
portation is  at  a  maxinuini.  Equalization  of  mining  and 
transportation  throughout  the  year  help  to  stabilize 
other  industries  and  permit  of  a  lower  price  of  coal 
to  the  consumer  to  offset  the  necessarj'  cost  of  storage. 

Experience  has  shown  that  unless  mine  operating  and 
transporting  conditions  are  rendered  more  stable  the 
supply  of  power  will  continue  to  reach  manufacturing 
and  power  plants  irregularly,  on  different  days  and  dur- 
ing different  seasons,  and,  in  case  of  a  storm  or  flood,  the 
supply  may  be  cut  off  completely  for  an  indefinite 
period. 

That  storage  is  practicable  has  been  demonstrated  in 
all  branches  of  industry,  and  particularly  by  the  by- 
product coke  companies  and  other  similar  industries 
where  continuous  operation  is  necessary.     Not  only  has 


the  city  limits,  within  range  of  suburban  railroad 
senice  or  even  motor-truck  hauling  distance.  A 
striking  example  of  this  is  the  Commonwealth  Edison 
t'ompany  of  Chicago,  which,  in  addition  to  keeping  fair- 
sized  storage  piles  at  each  of  its  power  houses  within 
the  city  limits,  keeps  a  supply  of  several  hundred 
thousand  tons  just  outside  the  city  limits.  Some  of  this 
coal  has  been  in  storage  for  about  ten  years.  The  supply 
is  kept  mostly  for  emergency  purposes  and  is  not  drawn 
on  for  current  uses.  Most  of  the  coal  is  ordinary  central 
Illinois  coal  from  which  all  coal  below  1}  in.  (3.2  cm.) 
has  been  removed  and  used  for  current  consumption. 
There  has  been  virtually  no  trouble  from  spontaneous 
combustion.  During  the  strike  of  1919  this  storage 
supply  was  reduced  to  about  15,000  tons. 

Does  Coal  in  Storage  Deteriorate? 

The  effect  of  storage  upon  the  properties  of  coal  may 
be  considered  under  the  following  heads: 

Physical  Properties. —  (1)  Appearance;  (2)  degrada- 
tion or  increase  in  fine  coal. 

Chemical  Properties. —  (1)  Loss  of  heating  value;  (2) 
loss  in  firing  qualities;  (3)  loss  in  coking  and  gas 
making  qualities;  (4)  loss  from  spontaneous  combustion. 

.■ippearance. — Some     coals     upon     exposure     to     air 
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become  covered  with  a  coating  of  white  iron  sulphate 
which  looks  like  frost.  This  simply  means  that  some  of 
the  sulphur  has  oxidized  to  sulphate,  which  is  usually 
washed  off  by  rain.  This  white  coating  is  not  found  on 
the  coal  beneath  the  surface. 

Degradation,  or  breakage  of  large  lumps  into  smaller 
sizes,  is  due  to:  (1)  Weathering,  which  causes  the  lumps 
to  crack  and  break;   (2)  handling. 

Coal  in  storage  alternately  dries  out  and  again 
absorbs  moisture.  Pyrite  also  oxidizes,  and  both  of 
these  causes  tend  to  break  the  coal.  The  amount  of 
this  weathering  depends  on  the  variety  of  coal,  to  some 
extent  upon  the  time  in  storage,  and  mainly  upon  the 
size  of  the  storage  pile.  The  depth  to  which  weathering 
extends  is  not  great  and  any  loss  due  to  it  is  incon- 
siderable. 

Breakage  of  coal  in  handling  does  not  materially 
affect  its  value  for  use  in  central-station  plants  when 
stokers  are  used,  but  it  is  of  great  importance  in  con- 
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nection  with  spontaneous  combustion,  as  fine  coal  and 
dust  greatly  increase  the  liability  to  spontaneous  com- 
bustion. Such  breakage  depends  entirely  upon  the 
appliances  used  and  the  care  taken  in  handling  the  coal. 

Heating  Value  of  Coal  Not  Greatly  Affected 
BY  Storage 

The  heating  value  of  coal  as  expressed  in  B.t.u.  has 
been  shown  by  Professor  Parr'  at  the  University  of 
Illinois,  by  the  experiments  of  the  United  States 
Bureau  of  Mines  and  by  a  number  of  other  investigators 
to  be  very  little  decreased  by  storage  and  practically 
not  at  all  with  under-water  storage. 

The  opinion  is  widespread,  however,  though  by  no 
means  universally  held,  that  storage  coal  burns  less 
freely  than  fresh  coal.  It  must  be  remembered  that 
sometimes  the  apparent  deterioration  is  due  not  to  any 
change  in  the  coal  but  to  the  fact  that  the  clamshell  or 
other  reclaiming  device  digs  into  the  soil  under  the  coal 
pile  and  mixes  soil  or  refuse  with  the  reclaimed  coal. 
Experiments  at  the  University  of  Illinois  indicate  that 
storage  coal  may  be  burned  as  readily  as  fresh  coal  in 
a  stationai-y  plant  if  a  thinner  bed  is  kept  and  the  draft 
regulated  properly. 

Coking  and  Gas-Making  Properties. — There  are  few 
recorded  data  concerning  the  effect  of  storage  upon  the 
coking  properties  of  coal,  although  the  replies  to  the 
questionnaires  sent  out  by  the  writer  agree  generally 
in  the  opinion  that  heating  injures  the  coal  for  this 
purpose.  Much  of  the  injurious  effect  attributed  to 
storage  is  no  doubt  due  to  the  heating  of  the  stored  coal 
and  is  not  due  to  storage  per  .se,  though  the  heating  is 


'See  Circular  6,  p.  107.  Engineering  Experiment  Station,  Uni- 
versity of  Illinois,  for  detailed  description  and  analyses  of  stored 
coaL 


of    course    an    incident    that    sometimes    accompanies 
storage. 

The  experiences  of  the  following  light,  heat  and 
power  companies  are  given  in  Circular  6,  Engineer- 
ing Experiment  Station,  University  of  Illinois,  pages 
165-169,  in  too  great  detail  to  be  quoted  here:  Rock- 
ford  Electric  Company,  Wisconsin  Gas  &  Electric  Com- 
pany, United  Railways  Company  of  St.  Louis,  Aurora, 
Elgin  &  Chicago  Railway,  Union  Light  &  Power  Com- 
pany, St.  Louis;  Laclede  Gas  Light  Company,  St.  Louis; 
Cleveland  Illuminating  Company,  East  St.  Louis  Light 
&  Power  Company,  and  Commonwealth  Edison  Company, 
Chicago.  The  detailed  practices  of  a  large  number  of 
coke  plants,  manufacturing  concerns,  railroads,  etc.,  are 
also  given  in  the  same  circular. 

Prevention  of  Spontaneous  Combustion 

The  greatest  difficulty  in  the  storage  of  coal  is 
undoubtedly  the  tendency  of  many  coals  to  take  fire 
spontaneously.  As  previously  mentioned,  it  is  the 
deterioration  due  to  this  cause  which  is  often  confused 
with  a  supposed  decrease  of  heating  value  as  a  result 
of  storage. 

The  gradual  heating  of  a  coal  pile  is  due  mainly  to 
slow  oxidation  of  the  carbon  in  the  coal  and,  to  a  less 
extent,  to  the  oxidation  of  the  sulphur  in  the  iron 
pyrites  contained  in  the  coal.  If  the  air  supply  is  suffi- 
cient to  permit  oxidation  but  not  sufficient  to  carry  away 
the  heat  as  rapidly  as  it  is  formed,  the  temperature  in 
the  pile  will  rise  gradually  and  finally  the  coal  will  take 
fire.  Any  method  of  storage  to  be  successful  must  be 
so  designed  that  the  heat  generated  in  the  pile  will 
not  exceed  the  heat  lost  by  radiation.  Freshly  mined 
coal  has  a  special  tendency  to  oxidize  and  thus  to  heat. 
While  this  property  varies  with  different  varieties  of 
coal,  it  is  generally  true  of  all  coals.  The  greater  the 
time  elapsing  between  the  mining  and  storing  of  any 
coal,  the  less  is  the  liability  to  firing ;  hence,  if  possible, 
coal  should  be  exposed  to  the  air,  that  is,  allowed  to 
become  seasoned  before  it  is  put  in  storage.  That  is,  of 
course,  frequently  impracticable. 

Oxidation  of  both  the  carbon  and  the  sulphur  takes 
place  more  rapidly  as  the  temperature  increases;  hence 
coal  stored  during  hot  weather  is  more  likely  to  heat 
than  that  stored  on  cool  days.  Experience  shows  that 
after  being  in  storage  three  months  the  liability  to 
heating  decreases  rapidly. 

Space  will  not  permit  a  more  detailed  discussion  of 
spontaneous  combustion,  which  can  be  found  in  the 
series  of  bulletins  of  the  Engineering  Experiment 
Station  of  the  University  of  Illinois  by  Prof.  S.  W.  Parr, 
in  the  publications  of  the  United  States  Bureau  of  Mines 
and  in  the  publications  in  Canada  by  Prof.  J.  B.  Porter. 

Importance  op  Size  of  Coal  in  Storage 

There  is  an  erroneous,  misleading  but  widespread 
opinion  that  the  locality  from  which  the  coal  comes 
determines  whether  or  not  it  can  be  stored.  One  fre- 
quently hears  remarks  to  the  effect  that  eastern  coals 
(meaning  those  from  Pennsylvania  and  West  Virginia) 
can  be  easily  stored,  but  Western  coals  (meaning  those 
from  Illinois  and  Indiana)  cannot  be,  as  they  are  much 
more  liable  to  spontaneous  combustion."  Both  parts  of 
this  statement  are  too  broad,  for  scientific  research  and 
the  experience  of  those  storing  coal,  as  shown  by  the 
questionnaire  sent  out  by  the  writer,  agree  that  while 
there  are  undoubtedly  differences  in  various  coals  that 
affect    their    liability    to    spontaneous    combustion    and 
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also  their  liability  to  degradation,  these  differences  are 
of  less  importance  than  the  size  of  the  coal  stored,  the 
care  with  which  it  has  been  prepared  and  the  way  in 
which  it  is  stored. 

All  varieties  of  bituminous  coal  have  been  stored  with- 
out spontaneous  combustion  resulting  and  it  is  equally 
true  that  all  varieties  of  bituminous  coal  have  tired  when 
stored.  This  does  not  mean  that  all  coal  stores  equally 
well,  as  there  is  undoubtedly  a  difference  in  storage 
quality  in  coals  from  different  districts  and  even  from 
mines  in  the  same  district.  Coals  from  the  same  dis- 
trict, however,  differ  more  because  of  difference  in  prep- 
aration than  from  inherent  liability  to  spontaneous  heat- 
ing. The  kind  of  coal  that  is  to  be  stored  should  be  in- 
quired into,  and  coals  that  are  known  to  be  particularly 
liable  to  spontaneous  combustion  should  not  be  selected 
for  storage  if  it  is  possible  to  avoid  doing  so. 

There  are  not  sufficient  data  available  at  this  time 
to  classify  coals  as  to  their  liability  to  spontaneous 
combustion,  and  it  is  doubtful  if  this  ever  can  be  done, 
because  liability  to  spontaneous  combustion  does  not 
seem  to  be  an  inherent  quality  of  the  coal  from  any 
given  seam,  district  or  mine,  but  seems  to  depend  more 
upon  the  size  of  the  coal,  its  freedom  from  dust,  to  a 
less  extent  the  amount  of  pyrite  (sulphur)  present,  and 
to  a  very  great  extent  upon  the  way  in  which  it  is  piled. 

The  spontaneous  combustion  of  the  coal  is  due  largely 
to  the  oxidation  of  the  fine  coal  and  dust  and  the  con- 
fining of  the  resulting  heat;  consequently  the  liability 


to   spontaneous    combustion    in    stored   coal    is    greatly 
reduced  and  in  many  cases  eliminated: 

n  )    If  dust  and  fine  coal  can  be  kept  out  of  the  pile. 

(2)  If  the  coal  is  of  such  size  and  so  piled  that  there 
is  a  sufficient  air  current  throughout  the  pile  to  carry 
off  the  heat  due  to  the  oxidation  that  goes  on,  so  that 
the  coal  is  not  heated  at  any  spot  to  the  ignition  point. 

(3)  If  the  coal  is  so  closely  packed  that  sufficient  air 
cannot  come  in  contact  with  the  fine  coal  to  cause 
oxidation. 

It  should  not  be  forgotten  that  for  evei-y  case  of 
spontaneous  combustion  in  a  coal  pile  many  instances 
can  be  cited  where  no  heating  has  occurred  in  the  same 
coal.  Even  if  the  coal  heats  slightly,  this  can  be  detected 
readily  and  the  coal  moved  and  cooled  off.  Clean, 
screened  coal  of  a  uniform  size  should  be  chosen,  if 
possible.  The  larger  and  more  uniform  the  lumps  the 
better,  so  as  to  give  an  open-textured  pile.  Coal  of  one 
size  is,  therefore,  better  than  a  mixture  of  sizes.  Sized 
coal  should  not  be  stored  upon  a  foundation  of  fine  coal. 

The  coal  should  be  handled  in  such  a  way  as  to  pre- 
vent breakage  as  much  as  possible.  If  there  is  a  choice 
of  coals  for  storage,  the  lesust  friable  should  be  chosen 
and  the  one  in  which  there  is  the  least  fine  material. 
Breakage  not  only  produces  dust,  but  the  fresh  surfaces 
of  coal  oxidize  more  readily  than  the  weathered  ones. 
Coal  should  not  be  dropped  upon  a  pile  from  a  height, 
but  the  bucket  or  other  receptacle  should  be  lowered  to 
the  pile  before  being  dumped. 


COAL  SHOULD  BE  SIZED  FOR  STORAGE  WHERE  POSSIBLE  AND   PROVIDED  WITH   ADEQUATE   HANDLING  ARRANGE.MENTS 


.\ — i'onveyor  bridges  for  handling  coal  in  storage.  Coal  Dock  & 
Wharf  Company.  Duluth,  Minn.  B — Storage  for  small  power 
plant.     C — Coal  piled  for  storage  by  clamshell  at  the  District  of 


Columbia  storage  yard.  D — Two  circular  storage  locomotive 
cranes  in  operation  at  the  coal  storage  plant  of  the  New  York 
Edison  Company,  Shadyside,  X.  J. 
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In  every  ca.se  of  a  fire  in  so-called  lump  coal  investi- 
gated by  the  writer  it  was  found  that  the  coal  had  been 
dropped  through  a  considerable  height,  so  that  coal  on 
the  pile  was  far  from  being  lump  coal  and  contained  a 
large  amount  of  dust. 

How  TO  Store  Run-of-Mine  and  Slack  Coal 

While  many  varieties  of  mine-run  coal  cannot  be 
stored  under  ordinary  conditions  because  of  the  pres- 
ence of  fine  coal  and  dust,  such  coal  has  been  success- 
fully stored  in  small,  low  piles.  In  storing  mine-i'un 
coal  it  should  be  piled  in  uniform  layers  and  segrega- 
tion of  the  sizes  prevented.  The  piles  should  be  as  low 
as  space  will  permit,  carefully  watched,  and  provision 
made  to  quickly  move  the  coal  if  heating  occurs. 

In  general,  fine  coal  or  slack  is  more  liable  to  spon- 
taneous combustion  than  clean  sized  coal,  or  usually 
than  run-of  mine.  If  stored,  it  should  be  very  care- 
fully watched  to  detect  evidence  of  heating.  If  prac- 
ticable, a  slack  pile  should  be  rolled  with  a  roller  so 
as  to  exclude  the  air  and  to  give  as  nearly  as  possible 
storage  under  water  conditions.  Fine  clean  coal  and 
slack  have  been  successfully  stored,  particulai-ly  where 
closely  packed,  but  the  only  absolutely  safe  way  of  stor- 
ing slack  is  under  water. 

Although  experimentation  has  shown  that  the  sulphur 
contained  in  the  coal  in  the  form  of  pyrite  is  not  the 
chief  cause  of  spontaneous  combustion,  as  was  formerly 
supposed,  the  oxidation  of  the  sulphur  in  the  coal  not 
only  produces  heat  but  also  assists  in  breaking  up  the 
lumps  and  thus  increases  the  amount  of  fine  coal  in  the 
pile.  Any  considerable  rise  in  temperature  either  from 
external  or  internal  sources  promotes  the  oxidation  of 
the  iron  pyrites  and  produces  heat,  and  thus  increases 
the  liability  of  the  coal  to  spontaneous  combustion.  It 
is  wise  to  select  low  sulphur  coals  for  storage  if  obtain- 
able, but  it  must  not  be  taken  for  granted  that  a  low- 
sulphur  coal  will  necessarily  store  well  or  that  a  high- 
sulphur  coal  will  fire  in  storage. 

Precautions  to  Be  Taken  in  Storing  Coal 

It  seems  to  make  little  difference  in  the  liability  to 
.spontaneous  combustion  whether  the  coal  is  stored  under 
cover  or  in  the  open,  but  under  cover  there  is  less 
degradation  and  weathering.  Storage  under  cover  is 
of  course  impracticable  for  large  amounts. 

If  possible,  a  place  should  be  chosen  that  is  dry  and 
well  drained,  or,  if  not  drained  naturally,  drains  should 
be  provided  about  the  storage  pile,  not  underneath  it, 
as  a  drain  beneath  a  pile  may  admit  air  currents  to  the 
pile  sufficient  to  produce  oxidation  Viut  not  enough  to 
keep  down  the  temperature. 

Coal  should  not  be  dumped  on  ground  covered  with 
ashes  or  refuse  of  any  kind,  because  in  addition  to  fur- 
nishing flues  for  the  admission  of  an  inadequate  air 
supply  to  the  coal  pile,  such  refuse  often  contains 
material  that  will  assist  spontaneous  combustion.  Fur- 
thermore, it  is  likely  to  become  mixed  with  the  coal 
and  when  it  is  reclaimed  from  storage  the  value  of  the 
coal  is  thus  depreciated.  If  possible,  the  ground  should 
be  clear  of  vegetation  and  leveled  off,  so  that  the  reclaim- 
ing of  the  coal  may  be  done  as  easily  as  possible  and  so 
that  dirt  and  refuse  will  not  be  taken  up  by  the  shovel 
or  other  devices  used  in  reclaiming.  Some  of  the  objec- 
tions of  firemen  to  using  coal  that  has  been  stored  are 
justified  because  of  the  dirt  and  other  refuse  that  have 
been  mixed  with  the  coal  in  taking  it  from  the  storage 
pile.  A  hard-clay  bottom  thoroughly  drained  is  de- 
sirable, if  a  concrete  floor  is  too  expensive. 


If  possible,  adequate  space  should  be  provided  so  that 
the  coal  can  be  moved  to  another  place  if  heating  occurs 

Coal  should  not  be  piled  around  hot  pipes,  against  a 
boiler  or  hot  walls,  around  a  chimney,  or  in  any  place 
where  it  will  be  subjected  to  outside  heat,  because  the 
liability  to  spontaneous  combustion  increases  rapidly 
with  a  rise  in  temperature. 

Coal  should  not  be  stored  above  flues  that  will  permit 
small  amounts  of  air  to  enter  the  coal;  hot  air,  such 
as  that  from  a  sewer,  is  particularly  to  be  avoided. 

Method  of  Piling  Is  Important 

Coal  should  be  so  piled  for  storage  that  any  part  of 
the  pile  can  be  moved  promptly  if  necessary. 

Coal  should  either  be  so  piled  that  air  may  circulate 
freely  through  it  and  thus  carry  off  any  heat  generated 
in  the  pile  by  oxidation,  or  else  it  should  be  so  closely 
packed  that  air  cannot  enter  the  pile;  i.e.,  approximate 
as  nearly  as  possible  under-water  conditions.  Slack  has 
been  successfully  placed  in  storage  by  rolling  it  or  by 
running  a  heavy  truck  over  the  pile. 

Stratification,  or  the  segregation  of  the  fine  and  lump 
coal  into  layers,  should  be  avoided,  since  an  open  stratum 
of  coarse  lumps  provides  a  passage  for  air  to  reach 
and  oxidize  the  fine  coal,  and  the  stratum  of  fine  coal 
does  not  permit  the  heated  air  to  pass  off  rapidly 
enough  to  keep  down  the  temperature  of  the  pile  below 
the  combustion  temperature. 

Coal  should  not  be  dumped  at  one  point  at  the  top 
of  a  conical  pile,  since  then  the  fine  coal  stays  in  the 
center  at  the  top  of  the  pile  and  the  lumps  roll  to  the 
bottom.  Many  coal  fires  start  near  the  top  of  the  pile, 
where  the  fine  coal  has  prevented  the  escape  of  the 
heated  gases  rising  through  the  pile. 

The  depth  and  area  of  storage  piles  will  be  determined 
largely  by  the  storage  space  available  and  the  mechanical 
appliances  to  be  used  for  storing  and  reclaiming  the 
coal.  Other  conditions  being  equal,  the  deeper  the  pile 
and  the  greater  the  area,  the  gi-eater  the  difficulty  in 
in.specting  it  and  moving  it  quickly,  if  necessary.  Hence 
a  number  of  small  piles,  if  practicable,  are  better  than 
one  large  pile.  Lack  of  space,  however,  usually  prevents 
such  spreading  out  of  coal.  It  is  impossible  to  advise 
exact  heights,  as  so  much  depends  upon  the  kind  and 
size  of  coal  and  the  local  conditions,  but  the  lower  the 
pile  the  better. 

Inflammable  material,  such  as  waste,  paper,  rags, 
wood,  rosin,  oil  and  tar,  in  a  coal  pile  often  forms  a 
starting  point  for  a  fire,  and  every  effort  should  be 
made  to  keep  such  material  from  the  coal  as  it  is  being 
placed  in  storage.  Timbers  extending  to  the  outside 
of  the  pile  may  permit  the  entrance  of  air  around  the 
pile.  The  admission  of  air  into  a  coal  pile  around  the 
legs  of  a  trestle,  through  a  porous  bottom  such  as  coarse 
cinders,  or  through  cracks  between  boards,  etc.,  should 
be  avoided.    Coal  should  not  be  piled  about  timber  posts. 

The  effect  of  ventilating  coal  piles  is  a  disputed  point, 
but  the  weight  of  evidence  in  the  United  States  seems 
to  be  against  the  practice.  This  may  possibly  be  due 
to  the  fact  that  ventilation  has  been  inadequately  done. 
Imperfect  ventilation,  such  as  that  generally  attempted 
in  the  United  States,  is  certainly  disadvantageous. 
Reports  from  Canadian  practice  favor  ventilation  by 
pipes  placed  close  together  in  the  coal  pile. 

The  cost  of  storing  and  reclaiming  coal  should  be 
included  under  the  following  heads:  Overhead,  labor, 
supplies,  depreciation  on  mechanical  equipment,  interest 
on  investment,  rental  on  land  on  which  coal  is  stored, 
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insurance  on  equipment,  and  insurance  on  coal.  Very 
few  if  any  costs  thus  iiemized  are  available,  and  most 
of  those  furnished  in  response  to  questionnaires  include 
labor  only  and  sometimes  supplies. 

Costs  collected  in  1917-18  showed  a  variation  for 
storage  of  from  1.5  cents  to  34  cents  per  ton  for  storage 
and  2  cents  to  20  cents  per  ton  for  reclaiming  and  a  total 
variation  for  storing  and  reclaiming  of  from  4  cents  to 
54  cents.  The  cost  for  .storage  and  reclaiming  by  steam 
shovel  or  locomotive  crane  averages  from  10  cents  to 
20  cents  for  labor  and  materials.  The  detailed  costs  for 
1917-18  for  a  number  of  plants  will  be  found  in  Cir- 
cular 6.  An  attempt  has  been  made  to  get  present  con- 
struction and  operating  costs  from  the  same  and  other 
companies,  but  the  replies  received  have  not  been  very 
complete,  and  the  costs  reported  vary  as  compared  with 
those  in  1917  up  to  as  much  as  100  per  cent  more.'' 

The  methods  of  storing  coal  may  be  included  undei- 
the  following  general  headings:  Hand-operated — wheel- 
barrows, etc.;  motor  trucks;  side  hill  without  a  trestle; 
trestle  storage;  locomotive  crane  storage;  circular  stor- 
age; combined  trestle  and  crane  system;  mast  and  gaff; 
steeple  towers;  movable  bridges;  buckets  moving  on 
monorail  or  cableway ;  silo  storage;  conveyor  l^elts; 
portable  and  semi-portable  conveyors;  under-water 
storage.  Space  will  not  permit  a  discussion  of  each  of 
these  types,  but  detailed  and  illustrated  descriptions 
will  be  found  in  Circular  G  and  Bulletin  IIG. 

In  conclusion,  it  may  be  stated  that  it  has  been  con- 
clusively demonstrated  by  utility  companies,  using  coal 
in  both  large  and  small  amounts  and  under  a  great 
variety  of  conditions,  that  bituminous  coal  which  has 
been  properly  prepared  and  properly  piled  can  be  stored 
with  very  little  danger  from  loss  due  to  spontaneous 
combustion,  provided  that  the  pile  is  carefully  watched 
and  appliances  are  provided  for  getting  at  a  point  where 

Hundreds  of  thousands  of  H  P 
O  I  2  1  45678 


Waler-Power  l)«'v<'l<>|niieiil 
in  Caiiudu 

Total  Potential  Water  Power  Alx)Ut  20,000,000  Hp.,  of 

Which  Only  2,418,000  Hp.  Is  Developed,  72 

per  Cent  in  Central  Stations 

Tlip]  Dominion  Water  Power  Branch,  Department  of 
the  Interior,  and  the  Dominion  Bureau  of  Statistics, 
Dei)artmcnt  of  Trade  and  Commerce,  have  through  co- 
operation just  completed  an  exhaustive  census  and 
analysis  of  the  developed  water  power  in  Canada.  The 
figures,  which  are  complete  to  .Ian.  1,  1920,  are  excep- 
tionally interesting 
and  are  indicative 
of  the  marked  man- 
ner in  which  the 
w  ate  r-power  re- 
sources of  the  Do- 
minion are  being 
put  to  advanta- 
geous use.  Practi- 
cally every  great 
industrial  center  in 
Canada  is  now 
served  with  hydro- 
electric energy  and 
has  within  easy 
transmission  dis- 
tance ample  reserves  of  water  power.  Active  con- 
struction in  hydro-electric  enterprise  is  fast  link- 
ing up  the  few  centers  which  are  still  unserved  and 
which  have  water-power  resources  in  their  vicinity.  In 
those  localities  where  water  power  is  not  available 
there  are  fuel  reserves  of  coal,  gas  or  oil. 

According  to  a  recent  computation  the  water-power 
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FIG.    2    (AT    LEFT)  WATEi;    VKRSl'S    FUEL   POWER,    NOT    INCLUDING    PRIMARY    POWER    EQUIPMENT   OF    AUXILIARY    POWER    PLANTS. 

FIG.  3   (AT  RIGHT)  — CAPITAL  INVESTED,  BY  PROVINCES,  1918 


heating  may  develop  so  as  promptly  to  spread  out  the 
coal  that  it  may  cool.  If  coal  is  stored  in  a  haphazard 
method,  as  is  usually  done,  spontaneous  combustion  fre- 
quently occurs. 

For  a  central  power  station  continuous  operation  is 
of  more  importance  even  than  for  a  single  plant,  and 
the  insurance  of  an  adequate  coal  supply  at  all  times  is 
very  necessary.  Hence  co-il  storage  for  such  a  plant 
must  be  considered  as  necessary  insurance.  Experience 
has  shown  that  any  kind  of  coal  may  be  stored  if  prop- 
erly prepared  and  piled. 


•See  Minino  and  ^fctaUursl!l.  March,  1920.  for  costs  presented 
by  writer  at"  annual  meeting  of  American  Institute  of  Minine 
and    Milanurglcal  Enginoers. 


resources  of  the  British  Empire  have  been  placed  at 
from  50.000,000  hp.  to  70,000,000  hp.  This  does  not 
include  such  territories  formerly  under  control  of  the 
Central  Powers  as  will  fall  in  future  under  British 
influence.  To  this  total  Canada  contributes  in  the 
neighborhood  of  20,000.000  hp.  This  figure  repre.sents 
the  power  available  at  sites  at  which  more  or  less  defi- 
nite information  is  to  hand.  Continued  investigation 
will  undoubtedly  add  to  this  figure. 

According  to  the  statistics  just  compiled,  there  is 
installed  throughout  the  Dominion  some  2,418,000  tur- 
bine or  waterwheel  horsepower  (Table  I),  of  which 
2,215,000  hp.  is  actually  and  regularly  employed  in  use- 
ful work.    The  larger  figure  includes  the  total  installed 
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capacity  at  full  gate,  including  reserve  units.  It  does 
not,  however,  include  hydraulic  exciter  units.  A  large 
number  of  the  plants  now  operating  are  designed  for 
the  addition  of  further  units  as  the  market  demands. 
The  ultimate  capacity  of  such  plants  and  that  of  new 
plants  now  under  construction  totals  about  3,385,000  hp. 

Of  the  total  power  installed,  1,756,791  hp.,  or  72.7 
per  cent,  is  installed  in  central  electric  stations.  Cen- 
tral-station power  is  sold  for  lighting,  mining,  electro- 
chemical and  electrometallurgical  industry,  milling  and 
general  manufacturing.  It  is  apparent,  therefore,  that 
the  central-station  total  listed  in  column  3  includes  a 
portion  of  the  totals  listed  in  columns  4  and  5  as  used 
in  other  industries.  In  the  pulp  and  paper  industry 
473,265  hp.  is  utilized,  of  which  381,631  hp.  is  gener- 
ated directly  from  water  in  pulp  and  paper  establish- 
ments, while  91,634  hp.  is  purchased  from  hydro-electric 
stations. 

Hydro-electric  power  used  for  other  purposes  and 
other  industries  may  be  listed  as  follows :  For  lighting 
purposes,  434,613  hp. ;  in  mining  industry,  177,728  hp.; 


TABLE  I— DISTRIBUTION  OF  DEVELOPED  WATER  POWER 
IN  CANADA 

. —  Developed  Water  Power ■ 

■3  Total  Waterwheel  and 

%  t               Turt)ine  Horsepower  ^ 

_  I               Installed  for  Use  in  .^            > 
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VukoD 13,199        10,000     11,349        13,199 

British  Columbia....      308,167      211,043      46,962      46,094  276,795      350,832 

Alberta 32,992        32,580     17  31,754        33,070 

Saskatchewan .;.■  ,kk     VnV  nA7 

Manitoba 83,447       71,790     „"'i?2  ,  ??^'S^n 

Ontario 1,015,726      794,621    158.095      99,230  '34,015    ,460,920 

Quebec 910,029      623,088    249,332    270,961  838,071    1,H6,465 

New  Brunswick 18,080         9,378       2,693        6,009  16,657        29,115 

Nova  Scotia 34,323         4,064      16,183      12,276  29,359       52,202 

Prince  Edward  Island         1,933            227     1,789  1,621          1,958 

Totals 2,417,896  1,756,791    473,265    436,376  2,214,721   3,384,808 


Ultimate  designed  capacity  ol  plants  now  operating  or  under  oonstructlon 
in  hp. 

in  flour  and  grist  mills,  42,736  hp.;  in  lumber  mills  and 
sawmills,  37,918  hp. ;  in  other  manufacturing  industries, 
172,955  hp.  These  figures  are  evidence  of  the  wide- 
spread manner  in  which  the  Dominion's  water-power 
resources  are  being  applied  to  the  furtherance  of  its 
industrial  development.  During  the  fiscal  year  ended 
March  31,  1919,  there  was  exported  from  plants  in- 
cluded in  the  tabulation  energy  amounting  to  175,000 
hp. -years. 

Table  II,  analyzing  the  number  and  capacity  of  the 
waterwheels  and  turbines  installed,  is  of  considerable 
interest.  The  total  installation  of  2,417,896  hp.  is  com- 
posed of  3,370  units  of  an  average  capacity  of  715  hp. 
While  2,244  of  the.se  units  are  of  100  hp.  or  under,  they 
contribute  only  82,204  hp.,  or  3.4  per  cent,  to  the  total. 
A  total  of  1,845,427  hp.,  or  76.3  per  cent  of  the  whole, 
is  contributed  by  units  of  2,000  hp.  and  over;  1,391,025 
hp.,  or  57.6  per  cent,  by  units  of  5,000  hp.  and  over; 
1,029,900  hp.,  or  42.6  per  cent,  by  units  of  10,000  hp. 
and  over,  and  160,000  hp.,  or  6.6  per  cent,  by  units  of 
20,000  hp.  and  over.  This  table  is  illustrative  of  the 
modern  tendency  toward  the  installation  of  large  units. 

The  statistics  in  Table  III  refer  to  the  developed 
water  power  used  in  connection  with  the  central-station 
industry.  This  industry  has  made  great  strides  in 
Canada  in  recent  years.     A  network  of  transmission 


systems,  which  are  being  rapidly  e.xtended  from  year 
to  year,  covers  central  and  southwestern  Ontario  and 
southern  Quebec.  Other  systems  established  in  numer- 
ous centers  from  coast  to  coast  are  likewise  rapidly 
extending  their  scope.  Ninety-one  and  four-tenths  per 
cent  of  the  primary  power  used  in  the  central  stations 
throughout  the  Dominion  is  derived  from  water,  evi- 


TABLE  II- 


-TURBINES  AND  WATERWHEELS  INSTALLED  IN 
WATER-POWER  PLANTS 


Total  Water- 
wheels  and 
Turbines 
Hp. 

Yukon    13,199 

Brit.  Columbia.      308,167 

Alberta 32,992 

Saskatchewan 

Manitoba 83,447 

Ontario 1,015,726 

Quebec 910,029 

New  Brunswick        1 8,080 
Nova  Scotia.  .  34,323 

Prince  Edward 

Island 1,933 


Units  of 

2,000  Hp. 

and  Under 

5,000  Hp. 

No.      Hp. 


19 
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9 

77 

51 
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62,100 
8,000 


Units  of 
5,000  Hp. 

and    Under 
1 0,000  Hp. 

No.      Hp. 
2      10,000 
6      42,000 
4      23,600 


Units  of 
10,000  Hp. 
and  Under 
20,000  Hp. 
No.      Hp. 


Units  of 

20,000  Hp. 

and  Over 

No.      Hp. 


12    144,600 


35,597 

186,380 

157,825 

2,000 

2,500 


8      46,400     

14      88,050     36    474,200       2      40,000 
22    151,075     20    251,100       6    120.000 


Totals 2,417,896  160   454,402     56    361,125     68    869,900       8    160,000 

dencing  in  a  striking  manner  the  advantageous  loca- 
tion of  the  water-power  resources  with  regard  to  in- 
dustrial centers. 

The  total  installed  waterwheel  and  turbine  horse- 
power in  hydro-electric  stations  is  1,756,791  hp.  Fuel 
auxiliaries  to  these  stations  bring  the  total  installed 
primary  capacity  up  to  1,873,989  hp.,  connected  to  a 
dynamo  capacity  of  1,449,180  kva.  The  total  capital 
invested  in  these  central  stations,  inclusive  of  trans- 
mission and  distribution  systems,  is  $369,461,961,  or  an 
average  of  $210  per  installed  primary  horsepower. 

Of  special  interest  to  engineers  is  the  actual  cost  of 
construction  of  hydro-electric  power  stations,  exclusive 
of  transmission  and  distribution  systems.  The  figures 
of  seventy  representative  hydro-electric  stations 
throughout  the  Dominion,  with  an  aggregate  turbine 
installation   of  745,797   hp.,   show   a  total   construction 


TABLE  Ill- 

-CENTRAL  ELECTRIC  STATIONS  OPER.A.TED  BY 

WATER-POWER 

—Installed  Horsepower- 

Capital  Invested 

Total 

Water- 

InstaUed 

wheels 

Fuel 

Dynamo 

Per 

and 

Auxil- 

Capacity 
in  Kva. 

Horse- 

Turbines 

iaries 

Total 

Total     power 

Yukon 

10,000 

10,000 

6,000 

3,471,678     347 

British  Columbia. 

211,043 

26,780 

237,823 

154,571 

38,450,131      182 

Alberta 

32,580 

2,405 

34,985 

24,260 

6,990,972     214 

Saskatchewan...  . 

Manitoba 

71,790 

19,400 

91,190 

62,313 

14,340,458     200 

Ontario 

794,621 

39,530 

834,151 

670,053 

170,112,988     215 

Quebec 

623,088 

28,163 

651.251 

522,461 

133,645,655     214 

Now  Brunswick.. 

9,378 

500 

9,878 

6,160 

1,543.727     165 

Nova  Scotia 

4,064 

420 

4,484 

3,016 

842,122     207 

Prince  Edward  Is- 

land  

227 

117,198 

227 

346 

67,230     296 

Totals 

1,756,791 

1,873,989 

1,449,180 

369,464,961     210 

cost  of  $50,740,468  (pre-war  figures),  or  an  average  of 
$69.11  per  installed  horsepower.  This  cost  includes  the 
capital  invested  in  construction  of  dams,  flumes,  pen- 
stocks and  all  hydraulic  works  and  of  power  stations 
and  equipment.  It  excludes  real  estate  and  transmis- 
sion and  distribution  equipment.  The  figures  in  brief 
show  capital  cost  of  construction  at  the  power  site. 

With  a  water-power  development  of  274  hp.  per  thou- 
sand population,  Canada  stands  well  in  the  forefront  in 
respect  to  availability  and  utilization  of  hydro-power 
resources,  being  surpassed  in  this  respect  only  by  Nor- 
way. The  enormous  water-power  reserves  still  un- 
touched are  an  assurance  of  continued  industrial  ex- 
pansion and  prosperity. 


Substations  for  Supplying  Large  Industries 

Factors  to  Be  Considered  in  Design  and  Installation  —  Typical  Sub- 
stations Vary  in  Cost  from  $11.36  to  $38.68  per  Kva.  of  Installed 
Capacity        Simplicity    in    Airangement  and    Wiring     Is    Important 


By  K.  H.  TILLMAN 

Consolidated  Gas,  Electric  Light  &  Power  Company,  Baltimore 


TWO  TYPICAL  13, 200-VOI,T  OVERHEAD  ENTRANCE.S.  SHOWI NG    METHOD   OK   INCREASING    SAKETY   OK   INSTALLATION 


FOR  an  industrial  substation  to  perform  its 
function  well  consideration  must  be  given  to 
transformation,  metering,  protection  and  con- 
trol requirements,  with  particular  reference  to 
simplicity  in  arrangement  of  equipment,  wiring  and 
neatness  in  appearance.  The  transforming  equipment 
is  the  most  expensive  part  of  the  station,  and  since 
it  is  the  portion  that  does  the  work,  it  should  be  con- 
sidered most  carefully.  Sufficient  metering  equipment 
should  be  installed  to  measure  the  actual  energy  con- 
sumed and  the  amount  of  demand  in  kilowatts  and 
kilovolt-amperes.  Protection  of  the  equipment  from 
lightning  disturbances,  line  surges  and  overloads  should 
receive  the  best  of  engineering  thought.  Control  in  an 
industrial  substation  does  not  usually  play  so  important 
a  part  as  it  does  in  the  large  utility  companies'  substa- 
tions, but  nevertheless  the  location  of  switches  should 
be  such  that  control  of  (he  various  circuits  can  be 
easily  and  quickly  accomplished  and  that  certain  parts 
or  the  whole  of  the  station  can  be  disconnected  to  take 
•care  of  repairs  in  case  of  emergency.  These  factors 
and  others  will  be  considered  in  detail  in  this  article. 

Locating  the  Substation 

An  industrial  substation  should  be  located  as  near 
as  possible  to  its  heaviest  load,  or  near  the  center  of 
distribution,  taking  into  consideration  the  possibilities 
of  this  position  changing  with  the  growth  in  the  indus- 
try's business.  The  station  may  be  placed  in  a  separate 
building,  in  one  corner  of  one  of  the  manufacturing 
buildings,   or,   where   the  plant    is   outside   of   the  city 


limits,  it  may  be  installed  as  an  outdoor  substation. 
The  way  of  access  should  never  be  blocked,  since  mate- 
rials and  apparatus  must  be  carried  to  and  from  the 
substation  in  making  repairs  and  extensions.  The  ques- 
tion of  future  extensions  to  the  substation  and  the 
direction  of  growth  of  an  industrial  load  deserves 
thorough  consideration.  Many  stations  are  made  use- 
less after  a  year  or  -so  by  the  failure  to  consider  these 
points.  Experience  shows  that  industries  are  con- 
stantly increasing  their  loads  as  their  business  grows, 
and  therefore  stations  should  be  so  designed  and  located 
that  future  increases  can  be  easily  made  with  the  least 
interruption  to  manufacturing  operations.  This  is 
especially  true  with  a  new  industry.  Owing  to  rapid 
increase  in  industrial  business  it  often  happens  that  an 
entire  substation  first  considered  permanent  must  be 
changed  and  relocated,  the  removal  causing  great 
expense.  Cleanliness  and  ventilation,  which  are  both 
required  in  substations,  should  also  affect  the  choice  of 
a  site. 

All  buildings  used  for  substations  should  be  con- 
structed of  some  approved  fireproof  material,  such  as 
brick,  stone,  concrete,  tile  or  corrugated  galvanized 
steel,  with  concrete  floor.  This  floor  should  be  at 
least  6  in.  (15  cm.)  in  thickness  and  should  be  drained 
at  a  suitable  point  to  the  sewer.  Provision  should 
also  be  made  for  suitable  ventilation  through  one  or 
more  sides  and  the  roof.  Louvers  placed  in  the  side 
walls  close  to  the  ground  have  been  found  to  be  a  verj' 
effective  means  of  ventilation.  Where  it  is  to  be  used 
for  rotary  converters  and  motor-generator  sets  in  addi- 
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tion  to  transformers,  a  suitable  air  duct  should  be  placed 
in  the  floor,  starting  fi'om  the  outside  wall  of  the  build- 
ing and  terminating  in  the  pit  under  the  rotary  con- 
verter or  motor-generator  set. 

Space  should  be  allowed  for  making  repairs,  and  the 
distances  between  the  various  pieces  of  apparatus  should 
be  such  that  the  largest  pieces  can  be  readily  removed, 
and  the  door  should  be  large  enough  to  allow  an  easy 
entrance  for  all  machines. 

With  the  usual  type  of  industrial  substation  buildings 
for  capacities  of  1,500  kw.  or  less,  a  floor  area  of 
approximately  300  sq.ft.  (27.6  sq.m.)  is  sufficient  where 
no  provision  is  made  for  a  spare  transforming  unit. 
The  addition  of  another  transformer  will  add  approx- 
imately 50  sq.ft.  (4.6  sq.m.)  to  the  floor  area.  The 
usual  height  for  substations  of  this  size  is  approx- 
imately 15  ft.   (4.5  m.),  and  the  cubical  contents  of  the 

building  averages 
about  4,500  cu.ft. 
(126  cu.m.),  consid- 
ering the  inside  di- 
mensions only. 

Owing  to  the  rap- 
idly   increasing  cost 
of    electrical    equip- 
ment   and    building 
construction    during 
the  last  few  years,  it 
is  next  to  impossible 
to  give  any  definite 
idea  as  to  unit  cost 
in    connection    with 
substations.        How- 
ever,  the    tabulation 
will    give    a    general 
THIS  WIRING  DIAGRAM  SHOWS  RELA-      idea  as  to  the  pres- 
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area,  with  a  height 
of  15  ft.  and  with  cubical  contents  of  4,500  cu.ft.,  and 
would  cost  approximately  $1,500.  The  transformers, 
installed  complete,  would  cost  approximately  $15,000,  or 
the  total  cost  of  the  transformer  station  ready  for 
operation  may  be  e.stimated  at  $16,500. 

In  the  last  few  years  the  use  of  outdoor  substations 
has  rapidly  increased,  largely  because  of  efforts  on 
the  part  of  large  hydro-electric  utility  companies  to 
reach  rural  communities  from  their  high-tension  trans- 
mission lines,  and  also  because  of  the  lower  first  cost  of 
installation.  In  most  cases,  therefore,  outside  of  large 
city  limits,  the  outdoor  substation  would  naturally  be 
adopted,  except  where  the  atmo.spheric  conditions  such 
as  acid  and  gas  fumes  or  dust  would  make  an  outdoor 
substation  inadvisable.  However,  there  are  many  con- 
ditions to  be  considered  besides  the  first  cost  of  installa- 
tion in  connection  with  industrial  sub.stations,  and  as 
previously  mentioned,  reliability  of  .service  is  of  prime 
importance  and  repairs  and  maintenance  ,should  not  be 
forgotten. 

Where  the  industry  is  within  the  city  limits,  and 
where  circumstances  such  as  the  character  of  property 
surrounding  the  station  require  it,  underground  service 


is  usually  adopted.  In  these  cases  the  service  cables  are 
pulled  through  the  duct  line  up  the  wall  in  tile  duct, 
terminating  in  a  standard  pothead  at  least  6  ft.  (1.5 
m.)  from  the  floor,  or  in  such  a  position  that  persons 
cannot  come  into  contact  with  the  high  voltage.  The 
various  pieces  of  apparatus  in  the  station  should  be  so 
arranged  that  a  straight-away  feed  can  be  used — that 
is,  a  service  entrance  in  one  end  of  the  building  and  a 
straight  feed  directly  through  the  opposite  end. 

Where  industrial  plants  are  outside  of  the  city  limits, 
and  where  the  conditions  are  favorable,  the  service 
entrance  should  be  made  overhead.  For  safety  reasons 
all  high-voltage  lines  should  be  properly  guarded  so  that 
no  one  can  readily  come  in  contact  with  live  wires. 
The  arrangements  of  these  entrances  are  shown  in  the 
illustrations. 

Important  Details  of  Substation  Equipment 

In  installations  where  overhead  entrances  are  used 
devices  for  safeguarding  against  lightning  and  line 
surges  should  be  installed,  depending,  however,  on  the 
voltage.  The  equipment  usually  consists  of  aluminum 
lightning  arresters  and  choke  coils  and  should  be 
installed  inside  or  outside  of  the  substation  as  close  as 
possible   to   the   service   entrance. 

Disconnecting  switches  of  the  spring-lock,  knife- 
blade  type,  installed  immediately  after  the  service 
entrance,  are  usually  placed  at  such  a  height  from  the 
floor  that  contact  with  live  parts  would  be  impossible. 
The  switches  should  be  opened  and  closed  only  with  a 
hook  attached  to  a  long  wooden  pole.  To  insure  against 
damage  to  the  transformers  due  to  overloads,  automatic 
oil  switches  arranged  for  either  hand  or  electric  opera- 
tion should  be  installed.  The  t.vpe  and  capacity  of  these 
oil  switches  will  depend  upon  the  voltage  and  amount  of 
energy  to  be  delivered,  as  well  as  on  the  reactance  of 
the  circuit.  For  the  automatic  control  of  these  switches 
reverse-time-element  relays  should  be  used,  and  where 
several  switches  are  installed  in  the  station  the  relays 
should  be  set  for  selective  action. 

As  all  industrial  substations  should  be  as  nearly 
foolproof  as  possible,  it  is  evident  that  oil-insulated, 
self-cooled  transformers  should  be  used  for  this  work, 
and  the  specifications  for  such  transformers  should 
include  the  following:  Type  of  transformer;  normal 
full-load  rating,  giving  the  normal  voltage  both  primary 
and  secondary;  additional  primary  and  secondary  volt- 
ages and  taps ;  the  conditions  under  which  the  trans- 
formers must  operate,  as  to  number  in  group,  type  of 
connection,  voltage  and  pha-se  to  transform;  exciting 
current  of  transformer;  position  of  terminals  on 
transformers. 

Lighting  transformers  are  necessary  in  industrial 
substations  having  a  secondary  voltage  of  more  than 
230,  unless  taps  are  placed  in  the  secondary  windings 
of  the  power  transformers. 

Special  transformers  wound  for  a  primary  voltage 
the  same  as  the  primary  voltage  of  power  transformers 
have  the  advantage,  when  a  separate  oil  switch  is  used 
for  their  control,  that  the  lighting  installation  is  oper- 
ated without  the  power  transformer  bank  being  used 
at  the  same  time.  The  use  of  additional  taps  on  the 
secondary  windings  of  the  power  transformer  is  also 
a  method  of  handling  lighting  but  involves  an  addi- 
tional cost,  and  some  unbalancing  will  result. 

By  using  a  special  transformer  wound  for  a  primary 
voltage  the  .same  as  a  secondary  voltage  of  the  power 
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transformers  the  cheapest  method  of  installation  is  pos- 
sible. While  this  method  has  the  disadvantage  of 
requiring  that  power  transformers  be  connected  to  the 
line  at  all  times  when  lights  are  in  use,  .still  in  the 
majority  of  industrial  plants  it  would  not  cause  a 
serious  loss  in  energy,  owing  to  the  fact  that  usually 
some  power  machinery  is  operated  twenty-four  hours 
a  day. 

Careful  Attention  Should  Be  Given  Metering 
Equipment 

As  it  is  almost  a  universal  practice  of  the  public 
utility  companies  to  have  their  rate  schedules  based  on 
a  maximum-demand  charge  as  well  as  an  energy  con- 
sumption charge,  it  is  essential  that  both  the  watt-hour 
meter  and  a  demand-measuring  device  be  installed  and 
that  the  potential  transformer  fuses  be  of  a  size  to 
afford  sufficient  stren.glh  mechanically.  F'or  conve- 
nience of  both  the  industry  and  the  public  utility  com- 
pany it  is  recognized  that  a  recording  watt-meter  that 
will  record  continuously  the  energy  demanded  by  the  in- 
dustry day  by  day  throughout  the  year  is  the  proper 
method  of  mea.surement  so  far  as  the  maximum  demand 
is  concerned.  Therefore  provision  should  be  made  in  the 
industrial  substation  for  the  public  utility  company's 
integrating  watt-hour  meter  and  one  graphic  wattmeter. 
Most  public  utility  companies  have  a  power-factor 
clause  in  their  schedules  of  rates,  so  in  addition  to  the 
above  meters,  a  reactive  volt-ampere  indicator  for  the 
registration  of  power  factor  would  be  required. 

Finally,  since  among  the  arguments  that  utility  com- 
panies employ  in  selling  electrical  energj'  to  manufac- 
turing industries  is  that  with  central-station  service 
the  manufacturer  is   free   from   worry,   the   industrial 


substation  must  be  so  designed  that  simplicity  is  one 
of  its  features.  No  apparatus  should  be  installed  that 
does  not  carry  with  it  the  feeling  of  absolute  reliability. 


Walcr-Powcr  Dcvclopincnt  in  .Viislria 

AN  APPROFKIATION  of  95,000,000  Austrian  crowns 
.  has  been  made  available  for  beginning  the  electri- 
fication of  the  government  railroads  of  Austria.  Con- 
struction work  has  been  started,  this  including  the  erec- 
tion of  a  hydro-electric  power  plant  on  Lake  Spuller. 
in  the  western  part  of  the  Tyrol,  which  will  probably  be 
completed  by  the  end  of  192L  and  other  plants  in 
Salzburg  and  Carinthia  in  the  latter  part  of  1923. 

The  Neac  Freie  Presse  of  Vienna,  which  prints  this 
information,  also  states  that  progress  has  recently  been 
made  in  supplying  Vienna  with  electric  power  by  the 
utilization  of  the  Danube  River.  It  is  hoped  that  by 
the  end  of  the  year  work  will  be  started  on  a  plant  capa- 
ble of  furnishing  30,000  hp.  even  in  the  first  stage  of 
construction.  Opposition  to  proposals  from  Vienna  to 
co-operate  in  this  development  has  arisen  in  Styria, 
which  has  a  hydro-electric  power  plant  on  the  Enns 
River  but  refuses  to  sell  any  of  its  output  to  the  Aus- 
trian capital,  insisting  on  a  policy  of  "Styrian  hydraulic 
power  for  the  Styrians."  This  separatist  spirit  among 
the  different  communities  of  Austria  has  a  retarding 
effect  on  water-power  development,  which  is  accentuated 
by  the  absence  of  foreign  capital.  However,  Linz,  in 
upper  Austria,  is  actually  engaged  in  preliminary  con- 
struction work,  and  the  plans  of  Vienna  have  taken 
definite  shape,  involving,  in  addition  to  the  Danube 
River  plant,  installations  in  the  Ybbs  Valley  and  on  the 
Alpine  springs  conduit  in  Gaming. 
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EXAMPLES  OF  NEAT  AND   WORKMANLIKE  INDUSTRIAL  SUBSTATION    INSTALLATIONS 


Selection  and  Design  of  Exciter  System 

Factors  Which  Determine  the  Selection  of  an  Excitation  System  for  a  Generating  Plant  Are 

Compi  ehensively  Discussed  in  A.  I.  E.  E.  Paper — ^Considerations  of  Layout 

After  General  System  Has  Been  Decided  Upon 


FOE  the  purpose  of  discussing,  in  a  broad  way, 
the  characteristics  of  excitation  systems,  J.  T. 
Barron  and  Alex.  E.  Bauhan  have  considered 
them  in  four  groups:  A — central  systems 
with  separately  driven  exciters;  B — central  systems 
with  direct-connected  exciters;  C — individual  systems 
with  direct-connected  exciters;  D — individual  systems 
with  separately  driven  exciters.  These  four  systems 
are  compared  from  every  important  angle,  and  then 
problems  of  design  of  the  system  are  taken  up  for  the 
purpose  of  calling  attention  to  the  advantages  and 
limitations  of  common  layout  schemes  and  types  of 
apparatus. 

A  very  comprehensive  table  has  been  prepared  by  the 
authors  in  making  the  comparison  between  systems. 
This  table  is  here  printed  in  full. 

The  practice  of  using  the  excitation  system  to  supply 
auxiliaries  is  common  in  hydro-electric  plants  but  is  not 
the  general  practice  in  steam  plants.  It  is  not  within 
the  scope  of  the  paper  to  discuss  the  merits  of  the 
different  methods  of  driving  auxiliaries,  but  if  it  is 
decided  that  some  of  the  auxiliaries  must  be  fed  by 
the  excitation  system  the  choice  of  system  is  affected. 
If  the  exciters  are  controlled  by  a  voltage  regulator, 
it  is  not  advisable  to  supply  any  auxiliaries  from  the 
excitation  bus.  It  must  be  remembered  that  high 
voltages  may  be  induced  in  the  field  circuits  from 
main  system  troubles  or  by  the  loss  of  exciter  sup- 
ply, and  if  provision  is  not  made  against  this  the 
high  voltage  may  affect  auxiliaries  at  least  to  the 
extent  of  blowing  fuses.  System  D  offers  a  good 
source  of  power  for  auxiliaries.  If  the  individual 
exciters  are  driven  by  induction  motors  at  low  voltage, 
the  auxiliaries  can  be  driven  from  the  same  bus  as  the 
exciter  motors. 

Regarding  voltage  regulation,  where  exciters  are  to 
be  controlled  by  voltage  regulators  it  should  be  borne 
in  mind  that  they  should  be  especially  designed  for 
this  purpose.  The  special  features  usually  consist  of 
providing  for  low  saturation  and  for  ample  range 
without  going  too  far  above  the  knee  of  the  saturation 
curve.  In  systems  A  and  B  voltage  regulation  can  be 
obtained  by  the  use  of  one  voltage  regulator  of  either 
alternating-current  or  direct-current  type  or  of  the 
alternating-current  coil  type  operating  on  the  field 
rheostats  of  all  the  exciters.  In  the  case  of  systems  C 
and  D,  however,  if  the  alternating-current  and  direct- 
current  coil  type  of  regulator  is  used,  a  separate  reg- 
ulator is  usually  used  on  each  exciter.  Each  of  these 
regulators  must  be  equipped  with  a  current  connection 
which  receives  a  current  proportional  to  the  generator 
current  and  at  ninety  degrees  to  the  potential  in  the 
alternating-current  coil  in  order  to  stabilize  reactive 
component  distribution. 

Correct  Use  of  Storage  Batteries 

A  storage  battery  cannot  be  considered  as  taking  the 
place  of  spare  capacity.  Its  function  is  rather  to  take 
over  immediately  and  automatically  the  load  of  an 
exciter  which  trips  by  relay  action  or  ceases  to  generate 
234 
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SCHEMATIC  DIAGRAMS  OF  FOUR  EXCITATION  SYSTEMS 

and  to  carry  that  load  until  the  exciter  is  restored  to 
service  or  a  spare  put  in  its  place.  It  does  away  with 
the  necessity  of  keeping  spare  exciters  on  the  bus  and 
thereby  permits  more  efficient  operation.  A  battery  is 
said  to  be  justified  only  if  the  cost  of  operating  spare 
exciters  on  the  bus,  or  if  the  value  of  increased  assur- 
ance of  continuous  service  during  times  when  no  spare 
exciters  are  available,  is  greater  than  the  fixed  and 
operating  costs  of  the  battery.  The  storage  battery 
must  be  at  least  large  enough  to  take  over  the  entire 
load  of  one  of  the  exciters  for  ten  minutes.  The  battery 
system  A  therefore  most  be  larger  than  the  battei-y 
for  any  of  the  other  systems.  It  is  not  customary  in 
systems  A  and  B  to  make  the  storage  battery  larger 
than  would  be  necessary  to  carry  the  entire  load 
for  more  than  one  hour,  seldom  for  more  than  one-half 
hour. 

Regarding  space  requirements,  it  is  said  that  this  is 
important  only  to  the  extent  that  it  affects  the  building 
and  substructure  costs.  Definite  space  limitations  may 
exist  in  a  crowded  city  station. 

While  it  has  not  been  found  possible  to  arrive  at  any 
definite  comparison  of  costs  that  would  be  of  value  to 
any  one  intending  to  select  a  system  of  excitation  for  a 
certain  .station,  it  is  probable  that  system  D  will  cost  more 
than  any  of  the  other  systems.  System  A  will  cost  more 
than  systems  B  and  C  in  any  except  a  vei-y  low-head 
plant  having  a  large  number  of  units.  Relative  costs 
for  high  and  low  heads  are  given  in  the  table  of  com- 
parison. For  a  very  low-head  plant  the  advantage  in 
favor  of  the  direct-connected  systems  will  be  lessened 
by  the  rapidly  increasing  cost  of  the  low-speed  exciters. 

Maintenance,  material  and  labor  are  dependent  on  the 
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number  of  pieces  and  the  class  of  equipment  and  the 
amount  of  complication  rather  than  on  the  system  used. 
Ten  small  exciters  will  thus  require  about  ten  times  as 
much  maintenance  as  one  large  exciter.  For  efficiency- 
comparison  the  following?  table  gives  comparative  over- 
all efficiencies  for  the  various  systems  in  the  case  of 
a  hydro-electric  plant,  assuming  the  efficiencies  of  the 
component  parts  to  be  as  indicated.  Full-load  efficiencies 
are  assumed,  and  no  attempt  was  made  to  make  a  com- 
parison on  the  basis  of  all-day  efficiencies  or  to  take 
into  account  various  operating  considerations  which 
might  interfere  with  obtaining  best  results. 

Rheostat  losses  may  be  reduced  in  systems  A  and  B 
if  voltage  regulators  are  used  on  exciters.  It  is  evident 
from  this  table  that  the  direct-connected  systems  with- 
out rheostats  give  the  best  efficiencies.  The  direct- 
connected  systems  will  also  probably  have  the  best 
all-day  efficiencies.  A  similar  table  for  a  steam  plant 
cannot  be  conveniently  drawn  up  on  account  of  the 
varying  conditions  and  the  extent  to  which  the  exhaust 
steam  is  utilized. 

Regarding  the  effect  of  .short  circuit  on  a  feeder  or 
on  the  bus  which  is  not  cleared  promptly,  this  has  in 
some  cases  caused  a  reversal  of  exciter  polarity  even 
though  the  exciters  were  shunt-wound.  E.xcept  in  the 
case  of  compound  exciters  on  central  systems,  however, 
reversals  will  be  of  rare  occurrence.  Speed  fluctuation 
with  resultant  variation  of  exciter  voltage  is  the  most 
important  effect  of  short  circuits  and  may  be  partially 
overcome  by  voltage  regulators.  System  D  is  the  most 
desirable  in  this  respect.     System  A  is  the  next  best. 


C'OMP,\RISON  OF  EXCITATION  EFFICIENCIES  FOR  HYDRO  STATION 


A 

Central 
Apparatus  Separate 

Prirn*^  Mover- Driven: 
Turbine  85 

Exciter  93 

Rhe<nt«t>  80 

Over  all 63 

Motor- Driven: 

Main  turbine 90 

Main  Retiorator 96 

Tranfformei    98 

Motor-Kcneratoraet 67 

RheoeUts 80 

Overall 59 


■ —  Sj-stem  of  Excitation  (per  Cent  of  Effinenry^ 


B 

Central 
Direct 

90 
90 
80 

65 


C 

Individual 
Direct 

90 
90 


D 

Individual 
Separate 

85 
A-Cccn.94 
Motor  gen.  85 


67 

90) 
96 
98 
85 

72 


By 

emer- 
gency 
tran»- 
formfT* 


being  almost  equal  to  system  D  if  the  exciters  are 
prime-mover-driven  or  if  the  motor-driven  exciter  load 
can  be  picked  up  by  other  exciters  or  batter>'.  System 
C  has  a  slight  preference  over  system  B,  which  is  the 
least  desirable. 

In  case  of  trouble  causing  generators  to  fall  out  of 
step,  with  separately  driven  exciters  of  either  the 
central  or  individual  system  there  is  more  chance  of 
the  generators  coming  back  into  step  than  there  is  with 
the  direct-connected  e.xciters  of  either  the  central  or 
individual  systems,  as  the  better  the  excitation  the  more 
will  be  the  synchronizing  power  between  machines. 
Systems  D  and  A  are  preferable  to  systems  B  and  C. 

From  the  standpoint  of  physical  simplicity,  if  the 
number  of  units  is  small,  system  C  is  the  simplest  in 
that  it  has  no  special  prime  movers^  governors,  steam 


COMPARISON  OF  SYSTEMS 


{]) — Power  supply  to  auxiliaries 
(2) — Automatic  voltage  regulation 

(3) — Ubc  of  storage  battory 

( 4)  — Space  requirements 
(5)— Initial  coat  (A  =   100- ;t 

Low-heod  hydro 

Steam  or  high-head  hydro 
(6)— EfiSciency       (hydro,       including 

rheostats) 

(7) — Effect  of  power  sj'stem  troubles 
(a)   Sustained  short  circuit 


(b)  Sudden  loss  of  load 

(r)  Generators  falUng  out  of  step 

<d)   Opening  of  fields  to  clear  line 
trouble 

(e)  Splitting  station  with  regulator 

potential  on  one  section  nnd 
compensating  coil  on  othrr 
section 

(f)  Shutdown    of    generator    with 

direct-connected  exciter  need 

ed  for  other  \inits 

(81 — Effect  of  exciter  system  troubles 
(a)    Ice  and  trash  i  hydro) 


(b)   Short-circuited  exciter 

((*)  Short  circuit  on  exciter  bus. 


(d>   Accidental  shutdown  of  exciter 


( e>   <  >pen  circuit  in  exciter  field 
(f)    High  voltage  from  opening  last 
exciter  breaker -  .  -  . 

(g>  Regulator  troubles 

(9)— Simplicity  physical 

Normal  operation. . . 

During  trouble 

(10) —Reliability 


Central  Separate 


Central  Direct 


Individual  Direct 


D 
Individual  Separate 


Good  Good 

If  used  fnr  inixihnrie.H  or  with  battery  requires  booster 
sj-stem  of  regulation 

Most  advantageous  use  of  battery.     Uequirea  booster 

system  of  regulation 

I.nrgo  Small 


Not  suitable  Excellent 

Permits  use  of  individual  regulators 

Battery  cannot  be  floated.       Can  be  used  only  with  eompli- 
cations 

SrooU  I^rge 


IO(Kp 
100% 

Good 

Prime-mover^rivcn  exciters 
unaffected 

Speed  of  motor-driven  ex- 
citers affected 

Speed  of  motor-driven  ex- 
citers affected 

Speed  of  motor-driven  ex- 
citers may  be  affected 

Excitation  unchanged 


70%  to  90% 

50%  to  70% 

Excellent 


70%  to  90% 
50%  to  70% 

Excellent 


If  speed  in  creases,  higher  short-circuit  currents  and  better 
s>*ncDronising  power.  If  speed  deoreases,  lower  short-cuv 
cuit  currents  and  lower  synchronizing  power 


1 20%  to  1 40% 
120%  to  140% 

Poor 

Unaffected 


Speed  of  exciters  affected 


SyDcbroniiing  power 


Speed  of  some  of  exciters  affected, 
power  may  be  decreased 

If  speed  is  below  nornal,  generators  are  more  likely  to 
fall  out  of  step  owing  to  poor  reduced  excitation 
Voltage  fluctuation  equal  to  twire  line  drop  compcnsa-         I'naffccted  with  individual  regulators.     If  only  one  rccutator 
tion  results  voltage  fluctuation  resulta 


Unaffected 
Unaffected 
Excitation  unchanged 


I'naffected 


Serious  disturbance  to 
service 


Serious  reduction  of  aerx'ice  Unaffeoted 

unless     ample     motor-driven 
spare  is  available 

Unaffected  if  exciter  can  be  spared.     Serious  if  exciter 
cannot  be  spared 

Short  circuit  usually  clears  itself.    If  not  total  interrup- 
tion results 

Serious  disturbance  unices  exciter  can  be  spared 


Serious  disturbance  unless  exciter  can  be  spared 
-Affects  entire  excitation  system.    May  cause  breakdown 

of  insulation.     Will  blow  fuses  and  breakers  on  auxiliar>' 

circuits 

.\ffects  entire  8>-stem 

Simple  for  small  or  moderate  siie  station.  'Complicated 
if  many  exciters  and  battery  are  used 


Loss  of  excitation  on  a  run- 
ning generator  which  may  fall 
out  of  stop 

Unaffected 


I'naffected 


Simplest 
Simple 


Simple 
Complicated 


Serious   reduction  of  servioe 

unless    ample    motor-driven    or 

transformer    spare  is    available 

If  generator  is  large  in  comparison  with  site  of  system  it  may 

fall  out  of  step 

Unaffected  Short    circuit    usually    clears 

itself.      If     not   total   interrup- 
tion results 
Unaffected  If    d.  c.    exciter,    may    cause 

fenerator   to   fall    out   of   step, 
f  a.  c.  exciter  aeripua  disturb- 
ance   unless    machine    can    be 
spared 
Generator  may  fall  out  of  step 
Ordinarily  not  possible.     In  any  e^*ent  affects  only  one  unit 

.\ffects  entire  sj-stem  if  only  one  regulator  is  used  and  only  one 
unit  if  individual  regulator*  are  used 

Ver>-  simple  for  email  num-         Complicated 
ber  of  generators.    Complicated 
for  large  number  of  generators 

Simple  Complicated 

Complicated  Simplest 


I>ependson  number  of  pieces  of  etiuipment.  amount  of  remote  control,  automatic  and  regulating  devices. 
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piping,  penstocks,  headgates,  screens,  etc.;  in  that  the 
volume  of  substructure  and  building  occupied  by  excita- 
tion equipment  is  small,  and  also  in  that  ordinarily  the 
system  has  no  rheostats.  If  the  number  of  units  in  the 
station  is  large,  system  C  is  complicated  by  the  addition 
of  so  many  more  exciter  units  with  their  regulators. 
System  B  is  not  more  complicated  than  system  C  when 
the  latter  uses  a  bus  and  generator  field  rheostats. 
System  A  can  be  almost  as  simple  as  system  C,  or  con- 
siderably more  complicated,  depending  on  the  amount 
of  equipment  installed.  If  only  two  exciters  are  used 
and  if  these  are  steam-driven,  it  compares  very  favor- 
ably with  system  C  for  physical  simplicity.  If  a  motor- 
driven  exciter  and  battery  are  added,  system  A  becomes 
more  complicated  than  system  C  except  for  a  large  num- 
ber of  generators.  System  D  is  physically  the  most 
complicated. 

From  the  operating  standpoint,  considering  both 
normal  and  trouble  operation,  system  A  for  a  small 
station .  is  the  simplest  provided  that  the  exciters  are 
not  compound-wound.  If  steam-driven  exciters  are 
used,  the  complications  of  heat  balance  are  introduced. 
If  system  A  has  more  than  two  or  three  exciters,  sonle 
of  them  motor-driven,  it  becomes  more  complicated 
with  respect  to  normal  operation  than  system  C.  With 
re.spect  to  operation  during  power-system  trouble,  sys- 
tem A  is  simpler  than  system  C,  especially  if  only 
prime-mover-driven  exciters  are  used  or  if  a  battery  is 
provided.  System  B  is  more  complicated  from  the  oper- 
ating standpoint  than  either  systems  A  or  C.  System 
D  is  the  simplest  of  all  to  handle  during  powei'-system 
trouble,  but  for  normal  operation  is  not  so  simple  as 
the  other  systems  on  account  of  the  many  operations 
involved  in  starting  and  stopping. 

It  should  be  noted  that  the  simplest  system  funda- 
mentally can  be  made  the  most  complicated  by  attempts 
to  make  it  too  flexible,  by  the  addition  of  an  undue 
amount  of  remote  control  and  automatic  features,  or  by 
awkward  location  of  various  parts  of  the  system  such 
as  putting  switches  at  points  which  are  not  easily 
accessible  to  the  operators. 

Under  the  heading  of  reliability  this  discussion  is 
intended  to  cover  merely  the  inherent  reliability  of  the 
equipment  itself.  From  this  standpoint  reliability  does 
not  become  an  important  factor  in  determining  the 
system  of  excitation  for  the  reason  that  any  of  the 
systems  properly  designed  and  laid  out  in  accordance 
with  good  practice  are  very  reliable.  Many  more 
troubles  will  be  caused  by  the  operating  characteristics 
than  by  the  breakdown  of  excitation  equipment.  The 
number  of  breakdowns,  however,  will  be  proportional  to 
the   number  of  units   in   use. 

Choosing  Number  and  Size  of  Exciters 
In  every  case  the  number  and  size  of  exciters  should 
be  such  that  the  largest  exciter  can  be  taken  out  of 
service  at  any  time  without  interfering  with  the  oper- 
ation of  the  station.  In  a  few  large,  important  sta- 
tions it  may  be  advisable  to  provide  for  a  second  exciter 
being  out  of  service.  The  ultimate  as  well  as  the 
immediate  exciter  requirements  should  be  kept  in  mind 
in  laying  out  the  equipment.  The  pre.sent  exciter 
equipment  should  as  far  as  possible  be  .such  that  it 
can  be  used  to  best  advantage  in  the  ultimate  layout. 
For  motor-driven  exciters  the  induction  motor  is 
satisfactory  and  preferable  in  almost  every  case.  The 
induction  motor  will  ride  through  almost  any  kind  of 
disturbance  on  the  main  power  system  even  though  the 


voltage  may  remain  low  for  a  considerable  length  of 
time.  Generally  speaking,  synchronous  motors  are  more 
likely  to  fall  out  of  step  during  main  system  troubles, 
and  having  a  direct-current  field  requires  one  addi- 
tional opei-ation  on  the  part  of  the  operator  when 
starting.  In  favor  of  the  synchronous  motor  it  may 
be  said  that  it  is  possible  to  specify  a  synchronous 
motor    in   stability    during   power-system   trouble. 

Combination  motor  and  turbine  drive,  either  hydraulic 
or  steam,  is  in  successful  use  and  offers  a  very  good 
way  of  making  a  system  having  two  exciters  inde- 
pendent of  either  prime-mover  trouble  or  power-system 
trouble.  Without  the  installation  of  any  automatic 
equipment  not  ordinarily  used,  this  system  functions 
practically  automatically.  If  the  exciters  are  being 
driven  by  the  motors,  loss  of  voltage  with  resultant 
reduction  of  speed  permits  the  prime-mover  governors 
to  function  and  transfers  the  drive  to  the  prime  mover. 
When  voltage  is  restored  to  the  motors  the  increased 
speed  automatically  cuts  out  the  prime  movers. 

Wherever  it  is  necessary  that  exciters  be  operated  in 
parallel  it  is  recommended  that  shunt-wound  exciters  be 
used,  especially  if  the  exciters  are  to  be  controlled  by 
voltage  regulators.  The  instances  of  compound-wound 
exciters  causing  trouble  are  so  many  that  in  spite  of 
all  the  explanations  of  causes  that  may  be  given  it  is 
difficult  to  convince  an  operating  man  that  has  been 
through  these  experiences  that  compound-wound 
exciters  should  ever  be  used  where  exciters  are  oper- 
ated in  parallel. 

It  is  believed  that  125  volts  is  satisfactory  for  small 
plants,  but  for  moderate  size  and  large  plants  250  volts 
is  preferable  from  the  standpoint  of  reduced  cost  and 
size  of  apparatus  and  cables.  Where  station  lighting 
is  at  250  volts  alternating  current  the  exciter  bus  can 
be  used  for  emergency  lighting  service  if  it  also  is  at 
250  volts.  It  is  suggested  that  for  large  stations  con- 
sideration may  be  given  to  higher  voltages  than  those 
at  present  in  use,  possibly  500  volts  or  550  volts. 

Bus  connections  and  exciter  and  field  connections 
should  be  made  as  simple  as  possible  consistently  with 
the  required  degree  of  flexibility.  If  complete  flex- 
ibility is  attempted,  it  is  almost  certain  to  result  in  bus 
connections  which  are  too  complicated  to  be  easily  oper- 
ated and  which  will  be  the  cause  of  operating  mistakes. 
A  bus  arrangement  which  permits  of  the  exciters  being 
paralleled  by  more  than  one  set  of  switches  is  likely 
to  be  dangerous. 

The  minimum  amount  of  automatic  protective  equip- 
ment consistent  with  safety  to  service  and  apparatus 
should  be  installed.  The  class  of  attendance  which  the 
apparatus  is  to  receive  should  be  kept  in  mind  if  unusual 
or  complicated  devices  are  contemplated. 

Generator-field  breakers  are  always  non-automatic 
unless  some  kind  of  field-destroying  device  is  used. 
Reverse-current  relays  should  be  used  on  exciters  which 
are  to  operate  in  parallel  with  other  exciters  or  with 
a  battery,  but  no  overload  relays  should  be  used. 
Reverse-current  relays  for  this  service  are  generally 
not  very  reliable,  but  as  there  is  no  adequate  substitute 
it  is  necessary  to  install  them.  Low-voltage  release  on 
circuit  breakers  is  not  considered  advisable. 

It  is  recommended  that  all  exciter  equipment  which 
is  likely  to  run  away,  particularly  motor-generator  sets, 
be  provided  with  speed-limit  devices  independent  of 
any  protection  which  might  be  expected  from  reverse 
current  relays. 


Keeping  Steel-Mill  Motors  in  Service 

Tests  of  Various  Kinds  Are  Prescribed  for  Main  Mill  Motors  Before 
They  Are  Started  Up  and  Periodically  Thereafter  in  Order  to 
Let    the  User    Know  the  Condition  of  the  Insulation  in  Machines 

By  O.  NEEUHAM 

General  Engineer  Westrnghoiuie  Eltctric  <t  Manufacturing  Company 


(TANDARD  control  devices  have  been  developed 
to  protect  large  steel-mill  and  other  motors  from 
I  overloads  and  from  high  voltage,  but  these  ab- 
normal conditions,  as  well  as  dirt,  moisture, 
etc.,  will  cause  the  insulation  of  the  machines  to  deterio- 
rate in  time.  Furthermore,  the  insulation  often  takes 
up  moisture  after  the  machine  leaves  the  factory  and 
before  it  is  put  into  serv- 
ice. It  is  therefore  the 
purpose  of  this  article  to 
suggest  methods  for  dry- 
ing out  the  insulation  of 
large  steel-mill  motors 
and  for  making  periodical 
overvoltage  tests  at  times 
when  machines  can  be 
best  spared  and,  if  neces- 
sary, repaired.  Faults 
found  in  this  way  are  in 
most  cases  easier  to  re- 
pair and  cause  less  loss  in 


is  known  positively  that  the  insulation  is  of  such  a  char- 
acter that  higher  temperatures  will  not  be  injurious. 

The  time  required  to  dry  out  a  machine  thoroughly 
will  vary  from  a  few  days  to  several  weeks,  depending 
on  the  size  of  the  machine  and  the  condition  in  which 
the  insulation  is  found.  The  insulation  resistance  should 
be  tested  two  or  three  times  a  day  at  uniform  intervals 

during  the  drying  period, 
and  a  curve  should  be 
plotted  using  resistance 
as  ordinates  and  hours  as 
abscissas.  A  high-voltage 
megger  is  the  most  con- 
venient method  of  meas- 
uring insulation  resist- 
ance, but  a  high-resistance 
voltmeter  and  a  600-volt 
direct-current  circuit  can 
be  used.  In  using  a  meg- 
ger the  instructions  cons- 
ing  with  the  instrument 
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TYPICAL  MILL  MOTORS  REQUIRING  PERIODICAL  TESTS 


A — View  of  motor  house  containing  I'liM-trical  oquipmont  for 
driving  a  34-ln.  reversing  blooming  mill.  The  ilireet-iurrent 
rever.sing  mill  motor-  in  the  barliground  lias  a  maximum  I'ating  of 
10.000  hp.  at  from  zero  to  10(1  r.p.m.  This  motor  receives  its 
energv  from  the  tlvwluel  motor-gcnerntor  set  on  the  right.  The 
Induction  motor  of  this  set  is  rated  at  1,800  hp.,  2,200  volts,  three- 
mill  production  than  when  machines  are  allowed  to 
run  until  they  break  down  in  service. 

After  machines  are  completely  set  up  in  position 
they  should  be  thoroughly  dried  out  and  then  tested 
before  being  started.  The  drying  can  be  done  by  ap- 
plying heat  externally  or  by  circulating  current  in  the 
windings.  External  drying  can  be  done  by  placing 
resistance  grids  under  the  machines  to  dissipate  roughly 
about  1  kw.  per  100  hp.  rating  of  the  machine,  but  no 
part  of  the  hot  grids  should  be  allowed  to  come  in  con- 
tact with  the  windings.  The  machine  should  be  covered 
with  a  tarpaulin  and  an  opening  provided  at  the  top  to 
allow  the  moisture  to  escape,  otherwise  it  will  condense 
on  the  machine  as  soon  as  the  heat  is  discontinued.  A 
thermometer  should  be  kept  on  the  windings  and  the 
temperature  not  allowed  to  exceed  90  deg.  C,  unless  it 


phase,   668   cycles,   and   the  flywheel   weighs   100.000   lb. 

H — .\n  800-hp.,  2,200-volt,  three-phase,  60-cyele,  270-r.p.ni.  In- 
duction  motor  driving  a   10-ln.   merchant  mill. 

O — .V  132-in.  sheared-plate  mill  that  is  driven  by  the  5.000-hp. 
2.200-volt.  three-phase,  60-cycle  induction  motor,  operating  at  a 
speed  of  197   r.p.m. 

should  be  carefully  followed  or  misleading  and  erratic  re- 
sults may  be  obtained.  These  readings  should  be  taken 
while  the  insulation  is  warm.  When  using  a  high-resist- 
ance voltmeter  and  an  ungrounded  600-volt  circuit,  one 
side  of  the  circuit  is  connected  to  the  frame  of  the  ma- 
chine and  the  other  side  to  the  bare  windings,  through 
the  voltmeter.  If  a  grounded  circuit  is  used,  the 
grounded  side  should  always  be  connected  to  the  frame 
of  the  machine.  The  insulation  resistance  obtained  in 
this  manner  will  then  equal: 


R  = 


F)r 


where  R  =  the  insulation  resistance,  r  =  the  resistance 
of  the  voltmeter  V  ;=  the  line  volts  and  v  =  the  volt- 
meter reading.    The  temperature  of  the  windings  should 
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also  be  recorded  at  the  time  of  taking  the  insulation 
resistance.  These  tests  should  be  repeated  at  regular 
intervals  until  the  curve  shows  that  the  insulation  is 
thoroughly  dry;  i.e.,  until  there  is  no  further  change 
in  resistance. 

Machines  which  have  been  dried  out  by  applying  ex- 
ternal heat  only  may  show  a  very  good  value  of  insula- 
tion resistance  with  a  megger  and  still  have  moisture 
in  the  insulation  next  to  the  conductor.  This  is  par- 
ticularly true  of  high-voltage  machines  where  the  insula- 
tion is  heavy  and  it  is  very  difficult  to  entirely  drive  out 
the  moisture.  A  much  more  effective  method  is  to  apply 
the  heat  internally  by  circulating  current  through  the 
windings.  Machines  of  2,200  volts  or  higher  can  gen- 
erally be  dried  out  by  applying  220  volts  alternating 
current  directly  to  the  terminals  without  interposing 
resistance.  The  machines  should  be  watched  very 
closely  at  first  by  observing  thermometers  placed  on 
the  coils  to  make  sure  that  there  is  no  overheating. 
The  application  of  current  directly  to  the  coils  presup- 
poses that  the  insulation  is  in  good  enough  condition 
to  withstand  this  low  voltage.  If  the  insulation  is  in 
very  poor  condition,  external  heat  should  be  used  until 
it  is  safe  to  apply  a  low  voltage  for  circulating  cur- 
rent. Megger  readings  should  then  be  taken  until  the 
insulation  resistance  reaches  a  fixed  value. 

The    American    Institute    of    Electrical    Engineers 
i-ecommendation   for   insulation   resistance    is: 
Megohms  =  voltage  -;-  (kva.  -|-  1,000). 

This  value  seems  to  be  low  for  large  steel-mill  appa- 
ratus, and  particularly  for  2,200-volt  machines,  which 
should  show  at  least  one  megohm  per  1,000  volts.  It 
is  not  the  intention  that  the  drying  process  should  be 
stopped  when  these  values  are  reached,  but  in  every 
case  the  process  should  be  continued  until  the  resistance 
is  constant.  If  this  constant  value  does  not  equal  that 
given  in  the  above  ru'e,  the  manufacturer  of  the  appa- 
ratus should   be  notified. 

Machines  can  be  placed  in  service  after  the  above 
precautions  have  been  taken  with  reasonable  assurance 
that  the  insulation  will  stand  up.  However,  where  con- 
tinuity of  service  is  important  many  operators  give 
large  apparatus  the  same  insulation  test  (double  voltage 
+  1,000  volts)  that  it  receives  in  the  factory  before 
shipment.  Megger  tests,  although  serving  as  a  meas- 
ure of  precaution,  cannot  be  entirely  relied  upon,  as  it 
is  possible  to  show  good  resistance  values  when  the 
insulation  is  on  the  verge  of  a  breakdown.  The  only 
reliable  method  of  measuring  the  ability  of  the  insula- 
tion to  withstand  operating  voltage  is  to  apply  actual 
potential  test  to  the  insulation.  This  requires  a  small 
testing  transformer  designed  to  give  a  wide  range  of 
voltage  and  with  a  capacity  of  about  1  kva.  per  1,000 
volts  on  the  high-tension  side. 

A  voltage  test  can  be  applied  for  a  period  of  one 
minute,  and  if  a  weak  point  is  found,  very  little  damage 
is  done,  owing  to  the  small  capacity  of  the  transformer. 
If,  on  the  othei-  hand,  the  apparatus  is  allowed  to  break 
down  in  service,  it  may  be  connected  to  a  power  circuit 
having  considerable  capacity,  and  when  the  trouble 
occurs  the  large  amount  of  power  available  may  damage 
the  machine  seriously.  Such  a  breakdown  naturally 
occurs  when  the  mill  is  in  operation,  and  it  causes 
serious  delay.  If  a  testing  transformer  is  used,  the 
fault  can  be  found  before  the  equipment  i.s  started  up 
and  the  repairs  made  before  the  mill  is  placed  in  oper- 
ation. 


It  is  advisable  to  keep  all  machines  painted  while 
they  are  in  regular  service.  The  paint  will  not  only  be 
a  benefit  to  the  machines  by  preventing  rust  and  also 
making  them,  easier  to  clean,  but  it  will  be  an  incentive 
to  the  operator  and  attendants  to  keep  the  motor  room 
and  apparatus  neat  and  clean.  In  addition  to  painting 
the  iron  and  steel  parts  of  the  machines  the  exposed 
parts  of  the  windings,  and  particularly  the  creepage 
surfaces  over  the  insulation,  should  be  gone  over  at 
least  once  a  year  with  a  good  insulating  varnish.  Most 
of  these  varnishes  will  dry  in  from  twenty-four  to  forty- 
eight  hours  with  a  room  temperature  of  approximately 
80  deg.  Fahr.  (27  deg.  C).  If  this  amount  of  time 
cannot  be  spared,  the  varnish  can  be  dried  more  quickly 
by  covering  the  machines  with  a  tarpaulin,  leaving  an 
opening  at  the  top  and  placing  resistance  grids  under 
the  machine  to  dissipate  energy,  as  previously  men- 
tioned. This  treatment  will  cause  the  insulation  to 
become  smooth  and  glossy  so  that  dirt  will  not  readily 
adhere   to   its   surface. 

All  machines  should  be  periodically  inspected,  say 
every  weeR  or  two,  at  which  time  the  machine  should 
be  thoroughly  blovra  out  with  a  moderate-pressure  air 
blast.  About  25  lb.  to  30  lb.  per  square  inch  (4.4  kg. 
to  5.4  kg.  per  sq.cm.)  is  most  satisfactory.  As  the 
mill  air  line  is  usually  operated  at  a  high  pressure,  it 
is  advisable  to  provide  a  reducing  valve  and  water 
trap  so  as  to  obviate  any  danger  to  the  insulation  due 
to  moisture  or  a  high-pressure  blast.  In  some  cases  a 
separate  low-pressure  air  compressor  is  installed  for 
blowing  out  the  motors,  etc.  Care  should  be  taken  to 
prevent  dirt  from  getting  into  the  bearings  during  this 
cleaning  process. 

Steel-mill  motors  should  be  entirely  overhauled,  both 
mechanically  and  electrically,  at  least  once  every  year. 
Local  conditions  will  dictate  the  time  of  year  when  a 
unit  can  best  be  spared  for  a  long  enough  period  to 
make  the  test  and  to  make  repairs  should  a  break- 
down occur  as  a  result  of  the  test.  At  more  frequent 
inspection  periods  the  hot  insulation  resistance  should 
be  measured,  and  a  permanent  record  should  be  kept  of 
these  tests.  They  will  show  whether  any  deterioration 
of  insulation  is  taking  place.  When  such  is  the  case 
preventive  steps  can  "be  taken  before  an  actual  break- 
down occurs. 

It  is  unfortunate  that  insulation  must  be  subjected 
to  the  danger  of  breakdown  by  overvoltage  test  in  order 
to  find  out  if  it  is  in  proper  condition,  but  this  should 
not  deter  the  operating  engineer  from  making  such 
tests.  There  are  many  different  opinions  as  to  the  best 
percentage  of  operating  voltage  to  apply  when  making  a 
high-potential  insulation  test.  The  double-voltage  plus 
1,000  volts  applied  when  the  apparatus  is  new  is 
presumably  a  larger  margin  of  safety  than  is  reasonable 
after  the  apparatus  has  been  in  service  for  a  period  of 
years.  It  is  the  writer's  opinion  that  150  per  cent 
of  normal  voltage  is  the  minimum  to  which  the  insula- 
tion should  be  allowed  to  deteriorate.  If  the  insulation 
will  break  down  on  the  application  of  50  per  cent  in 
excess  of  normal  voltage,  the  apparatus  should  be 
rewound  or  some  other  radical  steps  should  be  taken 
to  strengthen  the  insulation. 

Whatever  high-potential  test  is  made  should  be 
applied  with  caution.  The  machine  should  be  blown 
out  and  all  brass  and  copper  parts  wiped  clean,  as  the 
presence  of  dirt  may  cause  a  failure  even  when  the 
insulation   is  in  good  condition.     The   insulation   must 
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also  be  dry  and  should  show  a  good  resistance  value. 
The  terminals  from  the  testing  transformer  should  then 
be  placed  on  the  machine  to  be  tested  while  the  testing 
circuit  is  dead.  Then  the  high  voltage  should  be 
applied  by  closing  the  low-voltage  circuit  of  the  trans- 
foinier.  When  the  test  is  completed  the  high  voltage 
should  be  removed  by  opening  the  low-voltage  circuit. 
The  severity  of  the  test  depends  to  a  marked  degree 
upon  the  time  the  electromotive  force  is  applied,  and 
it  is  suggestetl  that  these  tests  be  of  not  over  one 
minute  in  duration. 


Governor  Acljiislnieiil  for  Effi- 
cient Parallel  Operation 

Principles  of  Operating    Steam  and  Hydro  Plants  in 

Parallel  and  Methods  of  Changing  Governor 

Regulation  While  Running 

By  F.  Oppknheimer 

Pennsylvania    Walor   &    Power  Company,    Holtwood,    Pa. 

SOME  principles  of  governor  operation  have  recently 
taken  on  a  new  significance  in  efficient  distribution 
of  load  among  units  and  stations  running  in  parallel. 
Most  important  among  these  are:  (1)  To  make  the  most 
economical  units  carry  the  main  body  of  the  load;  (2) 
to  allow  a  relatively  small  unit  to  take  care  of  fluctu- 
ations, and  at  the  same  time  (3)  to  maintain  good  speed 
regulation  of  the  whole  system.  To  follow  these  prin- 
ciples an  operator  must  have  a  knowledge  of  the  opera- 
tion of  generators  in  parallel  with  various  governor 
adjustments  on   the  prime  movers. 
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condition  let  it  be  supposed  that  unit  No.  C,  rated  at 
40,000  kw.,  with  a  speed-load  curve  as  shown  in  B, 
Fig.  3,  is  put  on  the  line  in  parallel  with  the  others  in 
station  .4.  In  order  that  all  units  shall  share  the  load 
in  e.xact  proportion  to  size  at  all  speeds  it  is  necessar>' 
to  regulate  the  governors  so  that  each  unit  will  change 
its  speed  the  same  amount  from  no  load  to  full  load 
If  it  is  desired  to  change  B,  it  will  have  to  give  a  line 
B'"  on  which  an  increa.se  in  load  from  0  kw.  to  40,000 
kw.  will  produce  a  decrease  in  speed  of  ."i  r.p.m.  i  103 
—  98),  which  corresponds  to  a  like  change  in  speed  on 
units  A  for  load  change  from  0  kw.  to  10,000  kw.  per 
unit.  In  order  to  show  more  clearly  what  this  means 
the  curves  of  Fig.  3  are  again  plotted  in  Fig.  4.  where 
the  load  is  given  in  percentage  of  rated  capacity. 

If  all  the  governors  in  one  station  or  on  one  system 
were  adjusted  to  give  the  same  regulation,  they  would 
divide  the  load  in  proportion  to  their  size  as  in  curve  A 
and  B'"  (Fig.  4).  However,  in  most  systems  this  is 
not  desirable,  as  there  are  generating  units  which  differ 
greatly  in  efficiency  and  capacity,  so  that  it  may  be 
better  to  run  a  certain  type  of  unit  well  loaded  all  the 
time  and  take  up  fluctuations  in  the  system  load  on 
another  type  of  unit.  A  specific  ca.se  may  be  assumed 
where  a  40,000-kw.  unit  operates  in  parallel  with  a 
10,000-kw.  unit  and  the  total  load  is  40,000  kw.  Tests 
of  the  units  may  indicate  that  the  large  unit  is  very 
efficient  at  35,000  kw.  and  that  the  best  over-all  effi- 
ciency of  the  system  is  obtained  by  keeping  this  unit 
at  that  load  all  day  if  possible.  The  regulation  of  the 
governors  in  this  case  should  be,  in  principle,  as  shown 
in  Fig.  5,  where  it  is  seen  that  small  changes  in  speed 
affect  the  amount  of  load  on  the  large  unit  very  little 
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SPEED-I.OAD  CVRVES  OF   PRIME  MOVERS   WITH   VARIOUS    GOVERNOR  ADJUSTMENTS 

.shown  in  per  unt.  FIr.  .1 — in.OOil-kw.  water-power  unit  carries 
:te:i(lv  loHil  of  about  S.i.Onil  kw.,  while  .i.'iOO-kw.  .steam  unit  takes 
lliietiiations,  as  a  small  drop  in  speed  eaiise.'j  a  largij  incrca-se  In 
load  on  the  steam  unit.  KiBS.  7  and  8 — Various  conditions  of 
operating  steam-driven   and   water-driven   units   in   parallel 


FiK.  1 — Five  identical  units  operatinK  in  parallel  but  with 
grovernors  adjusteil  for  dirt<ient  speeds.  Fig.  2 — Governors  of 
Fig.  1  have  i^i'en  adjusted  so  that  all  imlts  are  equally  loaded. 
Fig.  .1— 10,000-kw.  unit  (.1)  operating  In  parallel  with  lft,00O-kw. 
unit    {B,  B',    B"    and    «'").     Fig.    4 — Same   as   Fig.    3    with    loads 


Let  it  be  supposed  that  there  are  five  units  all  exactly 
alike  running  in  parallel,  with  all  governors  set  for 
the  same  regulation,  but  that  the  operator  has  manip- 
ulated the  individual  governors  so  that  the  "lOads  are 
unequal  (Fig.  1).  In  order  to  eliminate  the  undesirable 
unequal  loading  it  is  an  easy  matter  for  the  operator 
to  pull  up  on  No.  4  and  No.  5  units  and  do\m  on  Nos. 
1  and  2  so  that  all  the  lines  will  coincide  with  the  curve 
of  No.  3  unit  as  sho\%Ti  in  Fig.  2. 

In  the  case  supposed  all  the  governors  had  the  same 
speed-load  characteristics,  a  condition  hardly  ever  found 
in  one  station   or  one  system.     To   get   a   more   real 


but  cause  the  smaller  unit  to  take  nearly  the  total 
amount  of  the  fluctuations  in  system  load.  An  interest- 
ing point  to  be  noted  is  that  in  any  system  the  mag- 
nitude of  the  speed  fluctuations  varies  inversely  as  the 
number  of  governors  functioning  (other  things  being 
the  same).  For  instance,  in  a  hydro-electric  station 
of  ten  units  carrying  load  enough  for  nine  and  one-half 
units,  if  nine  units  are  operated  with  gates  wide  open 
and  one  unit  at  half  load,  all  load  fluctuations  (up  to 
certain  limits')  will  be  taken  by  the  unit  at  half  load, 
since  this  is  the  only  governor  that  is  actually  doing 
any  regulating.     But  if  each  of  the  ten  units  carries 
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95  per  cent  of  it.?  maximum  capacity,  there  wi.l  be  len 
governors  functioning,  and  each  will  have  to  take  one- 
tenth  as  much  of  the  load  fluctuations  with  a  consequent 
variation  in  speed  of  only  one-tenth  as  much  as  before. 

The  operation  of  the  hydro-electric  station  just  men- 
tioned, running  parallel  with  a  steam  station,  is  shown 
graphically  in  Fig.  6  to  Fig.  8.  Fig.  6  shows  the  speed- 
load  cui've  of  ten  water-driven  units,  each  carrying 
9,000  kw.  at  100  r.p.m.  The  load  increases  and  a 
steam-driven  unit  is  put  on  the  line  as  shown  in  Fig. 
7,  where  the  waterwheels  are  wide  open  at  10,000  kw. 
each  and  the  steam  unit  has  8,000  kw.  Note  that  the 
slope  of  the  curves  is  the  same  and  that  an  increase 
of  3,000  kw.  would  lower  the  speed  one  revolution, 
whereas  in  Fig.  6  with  ten  governors  working  an 
increase  of  the  same  total  amount,  or  300  per  unit. 


or  templates  for  the  same  purpose.  This  makes  it  pos- 
sible to  change  the  speed  characteristics  of  a  prime  mover 
to  a  predetermined  value  while  it  is  in  operation.  In  the 
Holt  wood  (Pa.)  plant  of  the  Pennsylvania  Water  & 
Power  Company  both  of  those  methods  are  used  on  the 
I.  P.  Morris  double-floatiiig-l'ever  governors  which  ai-e 
on  all  units.  The  brass  gage  at  the  right  of  the  illus- 
tration fits  directly  on  the  governor  over  the  speed- 
adjusting  wheel.  The  gage  has  a  mark  for  each  of  the 
eight  units  in  the  plant  showing  the  setting  for  full 
load  at  rated  speed.  When  all  governors  are  set  by 
this  gage,  the  units  divide  the  load  in  proportion  to 
their  rating.  This  will  hold,  of  course,  only  if  the 
regulation  of  the  governors  is  the  same.  As  a  guide  in 
setting  the  regulation  to  a  certain  amount  of  speed 
change  for  a  certain  load  increase,  marks  are  placed 
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would  lower  the  speed  only  one-tenth  revolution.  If 
the  operator  now  pulls  up  on  the  steam  unit  so  that  its 
curve  coincides  with  the  other  curve,  as  in  Fig.  8, 
and  divides  the  load  equally  among  eleven  units,  the 
result  would  be  9817.2  kw.  pe  unit  at  100.06  r.p.m. 
Thus  there  would  b  eleven  governors  working,  with 
consequent  excellent  speed  regulation,  but  they  would 
waste  water  by  not  running  the  waterwheels  wide  open 
and  would  needlessly  burn  coal  by  carrying  9817.2  kw. 
on  the  steam  instead  of  8,000  kw.  as  in  Fig.  7.  Of 
course,  the  amount  of  fluctuation  in  load  may  dictate 
the  least  number  of  governors  required  to  maintain 
a  certain  standard  of  speed  regulation.  Before  shut- 
ting down  the  steam  unit  it  will  be  desirable  to  "back 
down"  on  all  the  waterwheel  units,  so  that  they  are  no 
longer  wide  open  and  can  therefore  regulate  the  speed, 
and  at  the  same  time  to  keep  the  speed  up  to  100  the 
operator  has  to  pull  up  on  the  steam  unit. 

It  may  be  desirable  to  change  the  adjustment  of  gov- 
ernors from  time  to  time  in  order  to  gel  the  best 
eflficiency  or  certain  regulation  or  speed  characteristics 
under  various  operating  conditions.  In  order  that  such 
adjustments  may  be  made  quickly  and  accurately  it  is 
a  good  plan  to  put  marks  on  the  governor  mechanism 
to  which  certain  adjustable  parts  can  be  set  by  the 
attendant,  or  it  may  be  advantageous  to  have  metal  gages 


at  the  top  of  the  governor  at  the  handwheel  which 
changes  regulation.  By  means  of  such  gages  and  marks 
an  operator  may  set  the  governors  by  hand  while  the 
machine  is  running,  so  that  the  total  station  load  will 
be  divided  in  the  most  efficient  manner.  The  same 
principle  is  applied  to  the  entire  system  so  that  the 
system  load  of  any  value  is  divided  between  stations 
in  correct  proportions. 


A  PUBLIC  SERVICE  company,  in  its  broadest  sense, 
is  a  partnership  consisting  of  the  state  as  an  in- 
stitution, the  public  as  a  group  of  customers,  and  the 
company,  the  state  determining  the  extent  to  which  the 
company  may  go,  the  company  furnishing  the  facilities, 
and  that  part  of  the  public  constituting  the  customers 
furnishing  the  revenue  with  which  the  company  is  en- 
abled to  perform  its  service.  Any  act  or  omission 
which  denies  a  public  service  company  a  reasonable  ap- 
proximation to  a  fair  deal  has  its  immediate  and  reflex 
effect  upon  the  customers;  and  if  it  is  one  of  the  im>- 
portant  functions  of  a  public  service  commission  to 
see  that  the  company  and  its  patrons  are  treating  each 
other  fairly,  no  lower  in  the  scale  stands  the  duty  of 
seeing  to  it  that  the  company  and  its  customers  are 
each  accorded  full  justice  by  every  outside  agency. — 
From  a  decision  of  Maine  Public  Utilities  Commission. 
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Readers'  Views  and 
Comments 


Electric  Welding  Machinery 

To  the  Editor  of  the  Elkctrical  World: 

Sir:  In  your  issue  of  July  10,  covering  the  electric 
welding  session  of  the  A.  I.  ^J^.  E.  meeting  at  White 
Sulphur  Springs,  several  statements  are  made  which  are 
not  exactly  in  accordance  with  the  facts.  At  that  meet- 
ing welding  machines  were  described  by  A.  M.  Candy, 
S.  R.  Bergman,  R.  L.  TJnland  and  C.  J.  Holslag,  all  of 
them  purported  to  be  new  and  original.  The  facts  are 
that  all  of  these  different  welding  machines  in  their 
essentials  were  invented,  manufactured  and  placed  on 
the  market  years  ago  by  the  Lincoln  Electric  Company. 
They  are  in  no  case  being  manufactured  now  by  this 
company  for  the  reason  that  their  development  has 
shown  that  these  older  types  are  not  entirely  satisfac- 
tory. 

The  machine  described  by  Mr.  Holslag  is  an  alternat- 
ing-current transformer,  the  first  one  of  which  for  weld- 
ing purposes,  as  far  as  the  writer  knows,  was  manufac- 
tured in  1907  by  the  Lincoln  Electric  Company,  placed 
in  operation  by  the  Cleveland  Steel  Casting  Company, 
Cleveland,  Ohio,  and  was  in  operation  there  for  a 
period  of  months.  The  same  difficulties  were  present 
in  this  machine  as  are  present  in  the  same  types  now, 
that  is,  unstableness  of  the  arc,  low-power  factor,  poor 
penetration  and  great  difliculty  of  operation.  For  these 
reasons  this  type  was  abandoned  by  the  Lincoln  Electric 
Company  as  being  unsatisfactory. 

The  machine  described  by  A.  M.  Candy,  which  is 
technically  known  here  as  the  double-shunt  machine,  is 
essentially  covered  by  patent  No.  1,295,278,  issued  to 
this  company.  Machines  of  this  kind  were  developed 
and  put  into  operation  during  1913  and  1914.  They 
are  at  the  present  time  in  operation  in  hundreds  of 
places,  examples  of  which  are  the  Timken  Detroit  Axle 
Company,  Detroit,  Mich.;  Strong  Steel  Foundry  Com- 
pany, Buffalo,  N.  Y. ;  the  Rock  Island  Railroad  and 
others.  While  this  scheme  produced  successful  welding 
equipment,  it  was  abandoned  by  this  company  years  ago 
for  the  following  reasons:  First,  the  current  regulation 
of  the  arc  was  difficult  and  with  wide  variations 
unstable;  second,  when  the  arc  was  struck  the  collapse 
of  the  self-excited  field  was  sufficient  to  give  a  strong 
tendency  toward  sparking;  third,  the  adjustment  of  the 
flux  density  in  the  magnetic  circuit  was  sluggish  for 
the  same  reason.  This  machine  was  fairly  successful, 
although  its  complication  and  the  difficulty  noted  above 
caused  its  rejection  by  the  Lincoln  Electric  Company 
years  ago. 

The  type  of  machine  described  by  Mr.  Bergman  and 
Mr.  Unland  is  essentially  the  same  as  the  machine 
developed  by  this  company  under  patent  No.  1,227,809. 
This  was  developed  in  the  period  between  1909  and  1910. 
A  number  of  these  machines  are  in  operation.  Examples 
are  the  Henrici  Laundry  Company,  Boston,  Mass.;  West 
Steel  Casting  Company,  Cleveland,  Ohio;  Michigan 
Malleable  Iron  Company,  Detroit,  Mich.;  Union  Steel 
Castings  Company,  Pittsburgh,  Pa.,  and  a  number  of 


others.  This  scheme  was  abandoned  on  account  of  the 
difficulty  which  developed  in  service.  It  is  self-evident 
that  an  armature  reaction  which  will  neutralize  the  main 
field  to  the  extent  of  giving  a  drooping  characteristic 
that  will  drop  the  voltage  to  practically  nothing  at  the 
same  time  will  have  the  same  effect  on  the  commutating 
field  and  result  in  difficulty  in  commutation,  thus  tend- 
ing to  make  the  machine  cranky  at  the  commutator  and 
rather  complicated  becau.se  of  its  design.  This  machine 
was  abandoned  nearly  ten  years  ago  for  the  reason.s 
cited  above. 

The  type  which  has  been  developed  from  these 
various  .stages  is  the  type  covered  by  Patent  No.  1,238,- 
106.  This  is  a  single  separately  excited  shunt  field  with 
a  bucking  series  and  overcomes  all  of  the  difficulties 
experienced  with  the  other  types.  We  do  not  claim  that 
these  other  types  will  not  weld,  as  our  experience  and 
the  large  number  of  these  types  in  operation  prove  that 
they  will  weld.  Experience  with  them,  however,  shows 
that  they  have  difficulties  which  should  be  overcome,  and 
the  final  type  mentioned  and  now  manufactured  by  this 
company  does  overcome  them. 

The  Lincoln  Electric  Company, 

Cleveland,  Ohio.        J.  F.  Lincoln,  Vice-president. 


Vacuum-Tube  Amplifiers 

To  the  Editor  of  the  ELECTRICAL  WORLD: 

Sir:  My  attention  was  drawn  only  today  (June  17; 
to  the  article  published  in  your  paper  of  March  29,  1919, 
over  the  signature  of  Lieut.  Max  C.  Batsel,  in  relation 
to  vacuum-tube  amplifiers.  The  author  of  that  article 
contents  himself  with  saying:  "The  development  work 
on  radio-frequency  amplifiers  has  been  carried  out  en- 
tirely by  Signal  Corps  engineers  assisted  in  its  initial 
stages  by  information  gained  from  the  French  and 
the  British." 

In  reality  the  apparatus  described  by  the  author  of 
the  article  represents  substantial  reproductions  by  the 
Signal  Corps  of  apparatus  devised  by  me  for  the 
French  military  telegraphs  in  1916  under  the  designa- 
tions "3-ter,  L„  L,,  L,,  L,-bis,"  and  which  was  manufac- 
tured by  thousands.  I  can  even  say  that  the  magnetic 
circuit  of  the  low-frequency  transformers  for  the 
American  amplifiers  (see  Fig.  1  of  the  article)  has 
exactly  the  same  form  and  dimensions  as  the  magnetic 
circuit  of  the  transformers  for  the  amplifier  of  type 
"3-ter." 

In  regard  to  the  utilization  of  transformers  having 
a  magnetic  circuit  of  iron  of  low  capacity  in  high- 
frequency  amplifiers,  I  did  that  in  the  amplifiers  of  type 
L  in  1916  without  having  had  any  knowledge  of  any 
similar  amplification  made  before  that  time  in  any 
country.  The  type  "L,  bis"  even  comprises  air-gap 
transformers  like  those  shown  in  Fig.  5  of  the  article, 
which  is  perfectly  familiar  to  me.  The  arrangement 
shown  in  Fig.  9  is  simply  that  of  the  t>-pe  "L"  apparatus, 
and  it  therefore  comprises  a  combination  of  high  and 
low-frequency  amplifications  with  capacities  on  the 
low-frequency  transformers. 

I  am  aware  of  the  high  technical  merit  of  the  Amer- 
icans, and  I  know  all  that  they  have  done  in  the  field 
of  amplification.  Still,  I  believe  that  my  practical  work 
in  this  line  was  of  some  usefulness  to  the  American 
army  and  that  it  deserved  more  than  the  anonymous 
reference  made  to  it  by  the  author  of  the  article 
referred  to.  Marius  Latour. 

Paris,  France. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Portable  Ladder  Platform  for  Low 
Wire  Work 


1 1 


wo  crossed  ladders 
lashed  to  an  overhead  line 
and  provided  with  a  platform 
of  single  planking  are  used 
successfully  in  low-hanging 
cable  and  wire  maintenance 
work  by  a  southern  New 
England  company,  as  illus- 
trated in  the  accompanying 
photograph.  Notwithstand- 
ing the  lightness  of  this  ar- 
rangement, it  is  mechanically 
stable  and  provides  space  for 
two  men  to  work  conven- 
iently and  safely  on  sections 
of  line  carried  near  the 
ground,  as  in  the  viaduct 
instance  illustrated.  In  loop- 
ing the  supporting  straps 
around  the  ladders,  care  is 
taken  to  run  them  below  the 
planking,  thus  avoiding  any 
tendency  for  the  strap  to 
slip  off  the  top  of  the  ladder. 
Both  vertical  and  horizontal 
adjustments  of  this  impro- 
vised platform  can  be  made  with  great  rapidity  and 
without  difficulty  by  shifting  the  plank. 


PORTABLE  PLATFORM  MADE 

OF  CROSSED  LADDERS 

AND  PLAN  If 


Boilers  Should  Be  Tagged  When 
Being  Worked  On 

IN  ORDER  to  protect  men  working  in  boilers,  blow-off 
and  other  valves  should  be  properly  tagged.  An  acci- 
dent that  occurred  recently  in  the  plant  of  the  Con- 
sumers' Power  Company,  Jackson,  Mich.,  though 
fortunately  not  fatal,  emphasizes  the  necessity  for  work- 
men to  follow  a  specified  safe  method  of  procedure.  As 
a  common  blow-off  header  is  used  with  a  battery  of 
boilers,  if  any  boiler  of  that  battery  is  blown  down,  the 
dead  boiler,  with  the  blow-off  valves  open,  will  be  filled 
with  scalding  water,  which  will  flash  in  part  into  steam 
due  to  the  reduced  pressure.  If  any  one  should  be  work- 
ing in  the  boiler,  a  bad  accident  could  scarcely  be 
averted. 

In  order  to  prevent  such  an  occurrence  this  company 
Has  developed  a  system  of  tagging  the  blow-off  valves 
and  recording  the  procedure  in  a  log  book  similar  to 
that  used  on  transmission  lines.  According  to  this 
system,  when  a  boiler  is  not  fired  up,  the  blow-off  valve 
must  be  closed  and  tagged  for  the  plant  engineer  or 
whoever  is  in  charge  of  the  boiler-room  operating  force, 
and  a  record  of  this  action  must  be  made  in  the  boiler- 
room  log  book.  In  case  men  working  in  the  boiler  want 
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the  blow-off  valves  open,  as,  for  instance,  while  tur- 
bining  boiler  tubes,  the  one  in  charge  of  the  work  must 
notify  the  plant  engineer,  who  will  remove  the  tag  on 
the  blow-off  valve  in  question  and  place  tags  on  the  blow- 
off  valves  of  the  boilers  that  blow  down  into  the  same 
header.  In  this  way  the  water  tender  will  not  blow 
down  a  boiler  without  first  seeing  that  the  blow-off 
valves  to  the  dead  boiler  are  closed.  As  soon  as  the 
work  is  completed  within  the  dead  boiler  the  one  for 
whom  the  blow-off  valves  are  tagged  must  notify  the 
plant  engineer,  who  will  see  that  the  tags  for  this  man 
are  removed  from  the  blow-off  valves  of  the  boilers  and 
that  the  blow-off  valves  of  the  boiler  in  question  are 
closed  and  tagged  again  for  himself.  A  complete  record 
of  all  operations  is  entered  in  the  boiler-room  log  book. 
In  short,  no  one  should  operate  the  blow-off  valves  but 
the  man  who  is  responsible  for  the  blowing  down  of  the 
boilers,  no  matter  whether  the  boiler  is  dead  or  fired  up, 
and  the  necessary  tags  must  be  placed  and  records  be 
made  so  as  to  eliminate  any  possibility  of  a  serious 
accident  taking  place.  Boiler-room  foremen  are  held 
directly  responsible  where  this  system  is  not  followed 
Consumers'  Power  Company,  H.  HURTH. 

Jackson,  Mich. 

Home-Made  Reversing  Switch  for 

Wattmeter 

ALWAYS  to  get  a  positive  reading  on  an  indicating 
l\  wattmeter  connected  to  a  circuit  in  which  energji- 
fiows  in  both  directions,  the  wi'iter  has  modified  a  Gen- 
eral Electric  Company's  ammeter  jack.  An  ordinary  re- 
versing switch  would  not  have  answered  for  this  purpose 
on  account  of  the  fact  that  it  is  not  advisable  to  open 
the  meter  leads  connected  to  current  ti'ansformers.    By 
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Reversing     Switch 
Tivo  Seperafe  Discs  on 
Common  Support 

SWITCH    WHICH    REIVERSES   WATTMETER  READING   WITHOUT 
OPENING  TRANSFORMER  CIRCUIT 

adapting  the  ammeter  jack  the  current  can  be  reversed 
without  opening  the  circuits.  The  ammeter  jack  as  it  is 
manufactured  has  two  cylindrical  sections,  one  of  which 
contains  two  sectors  of  copper  on  which  two  brushes 
make  contact  and  the  other  of  which  contains  six  cop- 
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per  sectors  with  six  brushes.  To  make  the  change  the 
first  section  was  not  altered  but  two  brushes  were  added 
as  shown  in  the  accompanying  drawing.  The  six  sec- 
tors of  the  second  section  were  removed  and  two  hirge 
sectors  were  substituted  and  four  brushes  were  con- 
nected up  as  shown.  To  reverse  the  switch  the  handle 
of  the  jack  is  turned  through  an  angle  of  90  deg.,  which 
causes  both  sections  to  turn  simultaneously  through  this 
angle.  As  the  brushes  are  wide  enough  to  span  the 
opening  between  the  two  copper  sectors,  the  circuit 
from  the  current  transformers  always  remains  closed. 

The  station  in  which  this  meter  is  installed  transmits 
power  in  each  direction.  The  net  result  of  the  power  is 
recorded  by  the  watt-hour  meter,  and  therefore  the 
connections  were  so  made  that  the  current  through  the 
watt-hour  meter  is  not  reversed.     R.  H.  N.  Lockyer. 

Trail,  B.  C,  Canada. 


Shunting  Switch  Permits  Testing  Large 
Meter  Without  Killing  Line 

To  AVOID  having  to  test  a  large  railway  meter  of 
the  Detroit  Kdison  Company  at  night,  when  the 
circuit  could  be  disconnected  from  the  bus,  two  knife- 
blade  switches  were  connected  to  the  circuit  as  shown 
in  the  accompanying  illustration.  One  of  these  switches 
when  closed  forms  a  shunt  around  the  meter  while  the 
other  switch  opens  the  meter  circuit.  To  test  the  meter 
after  this  meter  circuit  has  been  opened,  current  is 
sent  through  it  from  portable  stoi-age  batteries  through 
leads  attached  to  the  meter  bus  by  temporary  connectors. 
The  current  in  the  operating  circuit  passes  across  the 
lower  switch  and  down  through  the  outgoing  cable. 

Before  the  installation  of  these  switches  it  was  neces- 
sary to  shut  down  this  circuit  to  make  a  test.    This  was 


METER  IS  BEING  TESTED  WHILE  ITS  CIRCUIT  IS 
CARRYING  A  IX) AD 

generally  possible  only  at  night,  and  the  testing  was 
very  expensive  on  account  of  the  great  amount  of  over- 
time required.    As  the  switch  is  now  installed,  the  meter 
can  be  tested  at  any  time  independently  of  the  load. 
Detroit,  Mich.  J-  S.  McCarthy. 


Shifting  Brushes  on  Interpole  Generator> 
Changes  Voltage 

MUCH  sparking  and  change  of  voltage  may  be  caused 
on  an  interpole  generator  with  a  very  slight  shift 
of  the  brushes  from  the  correct  neutral  point.  When 
the  brushes  are  shifted  the  interpoles  either  assist  the 
main  series  field  in  raising  the  voltage  as  load  comes 
on  or  buck  the  series  field  causing  reduced  voltage  or 
too  small  an  increase  of  voltage  with  the  load. 

If  the  brushes  are  given  a  forward  shift,  as  is  often 
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EFFECT  (IF  BRUSH   POSITION   ON  VOLTAGE  IIK 
INTERPOLE  GENERATOR 

done  by  operators  accustomed  to  handling  non-interpole 
machines,  the  coil  which  is  sending  current  to  the  brush 
gets  out  from  the  influence  of  the  interpole  before  it 
reaches  the  brush.  In  other  words,  the  interpole  acts 
on  the  coil  when  the  coil  is  still  in  the  field  of  the  main 
pole  just  behind  the  interpole,  which  is  of  opposite  polar- 
ity to  the  interpole.  The  net  re.sult  is  a  reduction  in 
the  total  flux  and  a  con.';equent  reduction  of  the  gene- 
rator voltage  as  the  load  increases.  The  remedy  is  to 
set  the  brushes  at  the  correct  position.  It  should  be 
noted  that  the  brushes  may  have  been  set  so  far  ahead 
that  they  have  reached  a  second  neutral  point,  indicated 
in  the  accompanying  diagram  by  the  crossing  of  the  zero 
line  at  the  extreme  left.  In  this  case  when  an  attempt 
is  made  to  move  the  brushes  back  toward  the  correct 
position  sparking  may  increase,  but  with  the  brushes 
moved  still  further  back  the  sparking  will  again  cease. 
A  case  of  this  kind  recently  occurred  on  a  300-kw.,  250- 
volt  machine  in  a  steel  plant.  While  cleaning  the  ma- 
chine the  operator  had  shifted  the  brushes  to  the  non- 
sparking  point  just  mentioned.  The  machine  would  not 
hold  load  properly,  but  when  the  operator  attempted 
to  shift  the  brushes  back  again  the  increased  sparking 
alarmed  him.  However,  after  a  troubleman  had  finally 
shifted  the  rocker  ring  back  to  the  original  mark  the 
sparking  stopped  and  the  machine  held  up  its  voltage 
properly  on  load.  The  false  neutral  point  was  2  in.  (5 
cm.)  on  the  rocker  ring  ahead  of  the  correct  position. 

In  case  the  brushes  are  given  a  backward  shift,  the 
interpole  acts  on  the  coil  after  it  reaches  the  brush. 
As  each  interpole  is  of  the  same  polarity  as  the  main 
pole  ahead  of  it,  an  extra  amount  of  terminal  voltage 
due  to  the  interpole  is  added  to  the  main  field  voltage 
and  the  terminal  voltage  of  the  machine  will  conse- 
quently increase  with  load.  A  ver>-  small  amount  of 
such  shift,  even  half  a  bar,  may  cause  sparking.  In  the 
diagram  the  voltage  of  the  coil  when  the  brushes  are 
shifted  back^vard  is  shown  by  the  long  dotted  line. 

Cleveland,  Ohio.  James  Dixon. 
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Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Practical  Cut-Out  Cabinet  with  Watchman 
Switch  Adjacent 

ATYPICAL  lighting  con- 
trol cut-out  cabinet  in 
the  Westinghouse  factory, 
East  Springfield,  Mass., 
shown  in  the  illustration,  is 
fed  through  conduit  from  a 
transformer  inside  the  build- 
ing. Two  main  circuits  on 
each  floor  are  controlled  by 
the  cabinet,  the  circuits 
themselves  being  of  open- 
wiring  construction.  An  in- 
teresting feature  of  the  in- 
stallation is  the  snap  switch 
at  the  left  of  the  cabinet 
which  controls  the  watch- 
man's lights  independently 
of  the  main  floor  lights. 
Only   the   few   lamps   which 

are  connected  on  this  circuit  are  lighted  during  the  time 

the  watchman  is  making  his  rounds. 

Boston,  Mass.  H.  S.  Knowles. 
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WATCHMAN    SWITCH    NEAR 
LIGHTING  CABINET 


Graphite  in  Belt  Dressing  Removes 
Static  Electricity 

FOR  eliminating  static  electricity  from  belting  in 
plants  where  very  explosive  vapors  are  present  the 
safest  method  is  probably  to  mix  some  graphite  with 
the  belt  dressing.  This  makes  the  belt  sufficiently  con- 
ducting to  prevent  building  up  static  voltage.  An 
unsuccessful  and  probably  dangerous  method  that  has 
been  tried  in  the  past  is  to  place  wire  points  or  pipe 
and  other  metallic  objects  in  close  proximity  to  the 
belt,  connecting  these  objects  with  the  ground  in  order 
that  they  may  carry  off  the  static  electricity.  Such  a 
device,  however,  has  been  found  ineffective  because 
at  times  an  accumulation  of  static  electricity  would 
pass  in  a  sp.-'rk  from  the  belt  to  the  device,  thus  defeat- 
ing the  purpose  for  which  it  was  designed  as  the  spark 
is  liable  to  set  fire  to  explosive  vapor.  A  fire  was 
started  in  this  way  in  a  certain  japanning  factory  which 
afterward  adopted  the  method  of  mixing  graphite  with 
the  belt  dre.ssing.  The  new  method  eliminated  the 
trouble,  but  it  was  necessary  to  keep  a  check  on  the 
condition  of  the  dressing  to  be  sure  that  it  did  not 
wear  off.  This  was  accomplished  by  means  of  a  gold- 
leaf  electroscope  held  near  to  the  belt.  The  leaves  of  such 
an  electroscope  will  diverge  when  in  proximity  to  a 
belt  holding  static  electricity. 

This  electroscope  was  made  from  a  wide-mouthed 
Vjottle,  2  in.  (5  cm.)  in  diameter  and  5  in.  (12.5  cm.) 
high,  in  which  was  fitted  a  cork  holding  a  piece  of  wire 
bent  at  right  angles  inside  the  bottle  to  hold  the  piece 
of  goldleaf,  which  was  about  i  in.  x  2  in.  (6.4  mm.  x 
2Ai 


5  cm.)  in  size.  An  electroscope  such  as  the  one  described 
will  diverge  when  it  is  held  in  contact  with  a  600-volt 
circuit.  C.  M.  Green. 

Lynn,  Mass. 


Halving  Motor  Voltage  by  Adding 
Commutator  Bar 

TO  RECONNECT  for  115  volts  a  230-volt,  six-pole 
series  wave-wound  motor  with  139  commutator  bars 
was  a  problem  recently  solved  by  a  motor-repair  shop. 
This  job  was  especially  diflficult  on  account  of  the  fact 
that  as  the  motor  had  six  poles,  the  winding  could  not 
be  changed  from  wave  winding  to  a  lap  winding  in 
order  to  I'educe  the  voltage.     Therefore  the  motor  had 
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DOUBLE-SERIES    WINDING    MADE    POSSIBLE    BY    ADDING 

A   COMMUTATOR  BAR 

Bar  No.   14iJ  was  inserted  after  tliirty-two  pieces  of  mica 
were  removed. 

to  be  reconnected  as  a  double-series  (four-circuit-wave) 
winding.  However,  such  a  winding  cannot  be  made 
with  139  commutator  bars.  Such  a  winding  is  pos- 
sible with  137  bars,  but  this  would  necessitate  killing 
two  bars  and  two  more  of  the  140  armature  coils  of 
which  one  was  already  killed.  A  140-bar  commutator, 
however,  may  be  connected  for  a  double-series  winding 
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which  would  alsc  use  all  the  140  ai'mature  coils.  There- 
fore the  coil  leads  were  all  unsoldered  from  the 
commutator  necks,  the  commutator  was  opened,  and  the 
mica  was  removed  from  between  every  second  pair  of 
bars  until  suflkient  room  was  made  for  adding  another 
bar  which  was  made  in  the  shop.  In  all  thirty-two 
pieces  of  mica  were  removed,  making  thirty-two  bars 
of  double  width. 

Where  the  mica  had  not  been  taken  out  copper 
jumpers  were  put  between  adjacent  bars,  making  the 
whole  virtually  a  seventy-bar  commutator.  New  leads 
were  then  spliced  on  the  dead  coil  and  the  armature 
was  reconnected  with  a  pitch  on  the  commutator  of 
one-to-forty-seven.  As  there  were  only  thirty-five 
slots  in  the  armature  and  140  coils,  the  coils  which  were 
paralleled  lay  in  the  same  slot  so  that  there  was  no 
circulating  current.  After  the  armature  was  changed 
the  fields  were  connected  for  115  volts.  There  were 
originally  six  brush  studs  with  four  i-in.  x  11-in. 
(13-mm.  X  32-mm.)  brushes  per  stud.  These  brushes 
were  changed  to  four  A-in.  x  ll-in.  {22-mm.  x  32-mm.) 
brushes  so  that  one  brush  would  cover  approximately 
three  bars  of  the  commutator.  After  the  change  was 
made  the  motor  was  put  back  into  service  and  has 
been   operating  satisfactorily   ever  since. 

Bronx,  N.  Y.  C.  A.  Johnson. 


Cards  for  I{«'corfMii«;  Prrfoniiance 
of  Motor  Brushes 

FOR  keeping,  directly  on  the  bins  where  brushes  are 
stored,  a  record  of  the  performance  of  motor 
brushes,  the  system  described  here  has  been  found  very 
successful  in  a  New  York  printing  shop.  The  records 
are  kept  on  cards  which  may  be  inserted  in  clips  on  the 
drawers  or  bins.  At  the  top  of  this  card  are  recorded 
the  size  of  the  brush  and  the  type  of  motor  for  which 
it  is  adopted.  The  marker's  name  and  the  grade  of 
the  brush  are  entered  on  a  second  line.  With  the  num- 
ber of  each  brush  are  tabulated  the  number  of  motor  on 
which  it  is  installed,  the  date  of  installation,  the  date 
of  removal  and  remarks.  To  identify  the  brushes  they 
are  marked  with  numbers.  On  pigtail  brushes  the  cop- 
per lug  is  stamped,  while  the  number  is  scratched  on 
the  common  type  of  brush. 

By  means  of  this  system,  if  the  life  of  the  brush  on 


Makers  nftnie_ 


Brush 
No. 


Motor 
No. 


CARD   FOR  RECORDING   PERFORM ANCE  OK 
MOTOR  BRUSHES 

a  motor  is  short,  it  is  clearly  shown  by  the  card  at 
the  time  the  brush  is  removed.  Moreover,  if  a  new 
set  of  brushes  has  to  be  put  on  a  motor,  the  type  of 
brush  to  be  used  can  be  ascertained  by  looking  at  the 
card  record.  These  cards  are  slipped  into  a  bracket  on 
the  face  of  the  drawer  holding  the  different  types  of 
brush. 


Each  of  these  cards  is  large  enough  to  record  data  on  a 
number  of  brushes,  and  after  the  card  is  filled  another 
card  is  slipped  in  front  of  it  in  the  bracket. 

New  York  City  W.  A.  Harris. 


Outfit  to  Test  for  Open  Hi«i;li-Kesistauce 
(lireuits 

TO  TP'ST  the  continuity  of  some  high-resistance  coils 
the  writer  recently  employed  a  bell-ringing  trans- 
former, a  buzzer  and  three  dry  cells.  These  were  all 
connected  in  series  (the  low-voltage  side  of  the  trans- 
former being  used)  with  a  push-button.  The  high- 
voltage  side  of  the  transformer  was  then  connected  to 
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OUTFIT  T"  DETERMINE  IT  A   HIGH-RESISTANCE  CIRCUIT  IS  OPEN 

testing  leads  and  these  were  applied  to  the  high-resist- 
ance coils.  The  condition  of  the  coils  was  determined 
by  noting  the  different  sounds  of  the  buzzer  when  the 
push-button  was  pushed.  For  an  open  circuit  the  tone 
of  the  buzzer  stays  the  same,  but  for  a  closed  circuit 
the  tone  changes  in  accordance  with  the  resistance  of 
the  coil.  The  high  voltage  generated  by  the  transformer 
is  sufficient  for  testing  circuits  of  very  high  resistance. 

As  the  outfit  will  test  a  very  high  resistance,  several 
outfits  of  the  same  kind  have  been  made  up  for  use  in 
the  shop  in  place  of  magnetos.  Eugene  Tyler, 

Chief  Electrician. 
Massillon  Bridge  &  Structural  Company, 

Massillon,  Ohio. 

Synchronous  ^Motors  for  Mill  Drives  Said 
to  Be  Impracticable 

ONE  reason  why  a  synchronous  motor  would  not  be 
satisfactory'  for  a  steel  rolling-mill  drive  is  because 
of  the  heavy  starting  conditions  and  the  frequent  neces- 
sity in  case  of  a  cobble  to  stop  the  motor  and  l)ack  the 
billet  out  of  the  mill.  The  starting  torque  of  a  synchro- 
nous motor  would  probably  be  entirely  inadequate  for 
such  work. 

While  a  synchronous  motor  would  be  very  desirable 
as  far  as  the  effect  on  the  power  factor  of  the  entire  mill 
was  concerned,  the  use  of  clutches  to  obtain  such  drive 
would  not  be  satisfactory. 

There  is  at  the  present  time  one  such  installation 
driving  a  brass  rolling  mill.  There  is  in  this  case  com- 
paratively light  starting  duty,  and  peak  loads  are  not  a 
high  percentage  of  the  continuous  capacity  of  the  ma- 
chine; so  there  is  no  tendency  for  the  synchronous 
motor  to  fall  out  of  step. 

These  points  were  brought  out  by  J.  D.  Wright  in  a 
discussion  of  his  paper  "Electric  Mill  Drives,"  presented 
before  the  Philadelphia  Section,  Association  of  Iron 
and  Steel  Engineers. 


Central  Station  Service 


A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
nf  Electric  Light,  Power  and  Heat 


Electric  Energy  Has  Best  of 
Steam  Power 

RELATIVE  reliability  and  cost  of  steam  and  electrical 
.  operation  are  shown  in  a  recapitulation  issued  by 
the  Milwaukee  railway  in  which  the  Missoula  division 
of  that  system  is  taken  as  an  example  of  conditions  on 
the  lines  west  of  Mobridge,  S.  D.  In  the  figures  show- 
ing relative  costs  of  operation  it  is  shown  that  on  the 
Missoula  division,  where  electricity  is  use'd  exclusively 
as  a  motive  power,  the  outlay  is  from  25  to  45  per  cent 
less  than  on  the  steam  power  operations,  as  the  follow- 
ing statistics  show:  Missoula  division,  $1;  Musselshell 
division,  $1.90;  Columbia  division,  $1.67;  Idaho  division, 
.*1.90.  On  the  Rocky  Mountain  division,  also  electrically 
operated,  the  cost  is  $1.11. 

The  delay  in  minutes  per  mile  of  line  operated  is 
much  less  on  the  Missoula  division  than  on  the  three 
steam-operated  divisions  on  the  lines  west,  being  two- 
thirds  less  than  on  the  Avery-Cle  Elum  division,  which 
until  recently  was  steam  operated. 


Quarterly  Billing  of  Residential  Cus- 
tomers Proves  Economical 

OUARTERLY  billing  of  residential  customers  has 
been  the  practice  of  the  Philadelphia  Electric 
Company  for  the  past  two  years.  Difficulty  in  obtaining 
and  keeping  efficient  meter-reading  and  clerical  forces 
was  one  of  the  chief  reasons  for  the  adoption  of  the 
plan,  which  applies  only  to  residential  and  apartment- 
house  customers.  Of  the  company's  125,000  electric 
meters,  60,000  are  classed  as  residential  and  are  read 
quarterly. 

Although  many  of  the  advantages  are  obvious  it  is 
impossible  to  tabulate  the  entire  saving  effected.  Were 
the  company  to  return  to  monthly  meter  reading  it 
would  be  necessary  to  double  its  present  force  of  meter 
readers.  One  particular  advantage  realized  has  been 
that  with  the  decreased  number  of  meter  readers  re- 
quired the  company  could  afford  to  maintain  a  highei- 
personnel  in  this  department.  As  fewer  bills  are  ren- 
dered each  month  and  the  number  of  ledgei-  entries  is 
thus  reduced  the  work  has  been  arranged  to  make  a 
substantial  reduction  in  the  number  of  clerks.  There 
is  also  a  very  considerable  saving  in  the  matter  of 
stationery,  such  as  customers'  bills  and  ledger  pages. 

In  number  of  complaints  received  there  has  been  no 
increase,  but  rather  a  decrease.  When  the  plan  was 
first  put  into  effect  there  were  naturally  many  who  had 
paid  no  attention  to  the  company's  notices  announcing 
the  change.  However,  there  was  no  difficulty  in  explain- 
ing the  matter  to  the  customers'  satisfaction.  Com- 
plaints on  high  bills  have  actually  been  fewer.  Because 
of  the  bills  covering  a  period  of  three  months  instead  of 
one,  as  formerly,  any  unusual  use  of  energy  in  one 
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month  is  equalized  by  comparatively  small  consumption 
for  the  two  other  months.  Losses  through  uncollectible 
bills  have  not  increased,  as  the  collection  department, 
having  fewer  bills,  can  keep  in  closer  touch  with  cus- 
tomers. In  cases  where  satisfactory  credit  has  not  been 
established  by  customers  larger  deposits  are  required 


Proper  Merchandising  Expenses  Shown 
by  Classification  of  Accounts 

TO  PLACE  the  new  business  departments  of  its 
subsidiary  companies  on  a  profit-making  basis,  the 
American  Gas  Company  of  Philadelphia  four  years  ago 
adopted  a  merchandise  accounting  classification  designed 
to  include  all  proper  charges  against  the  cost  of  merchan- 
dising electrical  appliances  and  supplies.  This  classifica- 
tion has  proved  very  successful  as  it  has  made  the  mer- 
chandising and  jobbing  business  profitable  by  enabling 
the  new-business  manager  to  ascertain  just  what  it 
costs  to  conduct  his  department. 

The  classification  is  arranged  to  show  separately 
the  income  from  each  of  the  following  items:  (1) 
Housewiring,  (2)  fixtures  and  appliances,  (3)  motors, 
(4)  specials,  (5)  merchandise  including  miscellaneous 
supplies,  lamps  and  portables.  Against  each  of  these 
are  charged  four  items  of  expense — material,  labor, 
vehicle  and  storeroom  expense.  The  difference  between 
the  total  income  and  total  expense  is  shown  as  a  net 
credit  to  electrical  merchandise  business.  By  thus 
showing  the  expense  charged  against  each  class  of  sales 
it  is  possible  to  tell  where  losses  occur,  and  the  method 
also  prevents  charging  a  lump  expense  to  the  total 
merchandise  income. 

The  next  charge,  which  would  have  to  be  carried 
by  any  mercantile  business,  is  that  of  uncollectible  bills. 
This  is  determined  by  taking  one-twelfth  of  the  total 
bad  debts  for  merchandise  of  the  previous  year  and 
charging  this  amount  each  month  against  the  net  credit 
to  merchandise  business.  Discounts  for  cash  payments 
and  allowances  are  also  charged  against  the  net  credit 
to  merchandise  business. 

The  balance  after  these  charges  is  the  profit  from 
merchandising  exclusive  of  new-business  department 
and  overhead  expenses.  The  cost  of  operating  the  new- 
business  department  includes  soliciting,  demonstration, 
advertising,  free  wiring  and  appliances,  supplies  and 
incidental  expenses.  Deducting  the  total  of  these  items 
from  profit  on  merchandising  leaves  a  credit  to  the  new- 
business  department. 

Two  other  expenses  which  might  well  be  termed 
"ovei-head"  are,  first,  rent  and  interest  on  the  money 
required  to  conduct  the  business;  second,  general  ofl!ice 
supervision.  The  amount  of  rent  charged  is  not  an 
arbitrary  figure,  but  is  determined  by  the  rental  paid 
by  other  businesses  in  similar  locations.  Interest  on 
the  money  required  to  conduct  the  business  naturally 
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varies  with  conditions.  As  a  general  rule  the  amount 
considered  necessary  would  be  the  average  total  out- 
standinjf  merchandise  accounts  plus  all-merchandising 
and  new-business  expenses  for  two  months.  General 
office  supervision  is  charged  only  if  the  general  manager 
actually  devotes  part  of  his  time  to  the  supervision  of 
the  new-business  department.  After  th  \se  charges  have 
been  made  the  amount  remaining,  if  any,  is  the  actual 
profit  made  by  the  new-business  department  from  mer- 
chandising. 

In  compiling  its  schedule  tho  American  Gas  Company 
endeavored  to  include  such  items  of  expense  as  would 
be  incurred  in  any  other  merchandising  business.  Pro- 
motion and  other  expenses  not  strictly  new-business  or 
merchandising  expenses  are  eliminated.  Results  have 
been  highly  satisfactory,  and  since  the  adoption  of  the 
classification  the  operations  of  the  new-business  depart- 
ments have  shown  a  profit  instead  of  a  deficit. 


Data  on  Cost  per  Customer  Served 

TO  SHOW  the  expense  of  serving  individual  cus- 
tomers in  the  twenty-two  districts  where  it  operates 
the  Texas  Power  &  Light  Company  compiles  a  com- 
parative monthly  statement  giving  the  number  of 
customers  served  in  each  district  and  the  cost  per 
customer.  The  following  figures  include  the  cost  of 
distribution,  municipal  street  lighting,  local  commercial 
expense  and  local  general  expen.se  only  per  customer 
and  do  not  include  the  cost  of  production,  new-business 
expense,  taxes,  insurance,  salaries  and  expense  of  the 
general  office,  or  any  expense  not  controlled  by  the  man- 
ager: 


Districts  No.  of 
Customers 

Dtnison    3,427 

Sherman    2,709 

Cleburne    2,734 

Terrell    1,655 

Tyler    1,886 

Gainesville    1,616 

Bonham   1,802 

Hillsb.iro 2,499 

Temple    3,856 

Taylor     2,347 

Palestine    1,698 

McKinney   2,907 

Waxahachie    2,424 

Paris    2,877 

Ennis   2,085 

Commerce 1,320 

Waco    6,517 

Brownwood    2,826 

Total   47,185 

Sweetwater     1,399 

Eagle  Pass    1,071 

Big  Spring 648 

Wichita  Falls   0.634 

Total  9.752 

Grand  total   .=^6,937 


Cost  per 
Customer 

0.53 

0.54 

0.56 

0.60 

0.64 

0.75 

0.78 

0.80 

0.80 

0.82 

0.84 

0.85 

0.85 

0.87 

0.89 

0.93 

1.07 

1.11 

0.81 
1.13 
1.42 
1.65 
1.70 

1.55 
0.95 


per  kilowatt  of  demand  for  demands  between  200  kw. 
and  300  kv.-. ;  §1.80  from  300  kw.  to  500  kw.;  $1.75  from 
500  kw.  to  750  kw.;  $1.70  from  750  kw.  to  1,000  kw.; 
$1.65  from  1,000  kw.  to  1,500  kw.,  and  $1.60  for  1,500 
kw.  and  more.  There  is  an  additional  charge  of  1.2  cents 
per  kilowatt-hour  consumed.  In  the  Providence  subur- 
ban territory  the  energy  charge  is  1.3  cents.  A  fuel 
clause  adjustment  applies  on  these  rates,  as  recently  out- 
lined in  the  Elkctrical  World. 

Through  a  contract  with  tha  New  England  Power 
Company  energy  may  be  supplied  to  these  large  cus- 
tomers from  the  central  New  England  hydro-electric 
system  or  from  the  steam-turbine  plant  of  the  Provi- 
dence company  as  load  and  water  conditions  dictate. 
Before  the  rates  went  into  effect  on  July  1  they  were 
filed  with  the  Rhode  Island  Public  Utilities  Commission, 
and  as  no  opposition  developed  the  new  charges  were 
automatically  adopte<l.  At  a  conference  between  Mayor 
Gainer,  representatives  of  the  Narragansett  company 
and  member.-;  of  the  City  Council  of  Providence  last 
month,  it  was  pointed  out  that  the  new  schedule  affects 
only  about  twenty  of  the  larger  customers,  most  of 
whom  agreed  to  the  rale  advance  soon  after  its  necessity 
vs'as  .set  forth.  Under  the  new  schedule  energy  may  be 
u.sed  for  motors,  electrolytic  processes,  commercial  heat- 
ing apparatus,  battery  charging,  welding  and  lighting 
not  exceeding  25  per  cent  of  the  total  demand. 


Model  Electric  Kitchen  and  Laundry  for 
Demonstrating  Appliances 

IN  ITS  electric  shop  at  Tenth  and  Chestnut  Streets 
the  Philadelphia  Electric  Company  has  installed  a 
complete  electric  kitchen  and  electric  laundry,  both  of 
which  arc  practical  installations  in  every  lespect.  The 
kitchen,  as  shown  in  the  accompanying  cut,  is  equipped 


Providence  (R.  I.)  Company  Increases 
Power  Rate 

POWER  customers  of  the  Narragansett  Electric 
Lighting  Company,  Providence,  R.  I.,  signing  a  con- 
tract for  a  demand  of  200  kw.  or  more  were  recently 
interviewed  by  representatives  of  the  company  relative 
to  an  advance  of  about  15  per  cent  in  rates.  Under  the 
new  schedule  there  is  a  monthly  service  charge  of  $1.85 


MODEL    ELETTRIC    KITCHEN    OF    PHILADELPHIA    ELECTRIC 
COMPANY 

with  an  automatic  electric  range,  an  automatic  electric 
refrigerator  and  an  electric  dishwa.sher.  In  the  laundry 
the  equipment  consists  of  an  electric  washer,  an  e'ec- 
tric  ironing  machine  and  an  electric  iron  of  household 
size. 

Practical  demon.strations  in  the  kitchen  and  laundry 
are  carried  on  daily  and  prospective  custom.ers  are 
invited  to  see  the  equipment  in  actual  operation.  Such 
demonstrations  have  been  of  considerable  value  in 
instructing  customers  in  the  proper  use  of  appliances 
at  the  time  they  are  purchased,  thus  preventing  a 
great  deal  of  unneces.sary  trouble  that  may  be  caused  by 
the  customer  not  thoroughly  understanding  the  ap- 
pliance. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
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Generators,  Motors  and  Transformers 

Mechanical  Rectifiers. — A.  Soulier. — The  idea  of  the 
mechanical  rectifier  is  old.  The  classical  generators  of 
Brush  and  Thomson-Houston  type  were  nothing  but 
alternating-current  machines  provided  with  rotating 
commutator  rectifiers.  More  refined  devices  are  now 
used,  operating,  however,  upon  similar  principles.  They 
may  be  built  either  for  single-phase  or  for  three-phase 
supply.  All  such  rectifiers  must  be  kept  in  true  syn- 
chronism, and  the  brushes  must  be  so  adjusted  that 
they  open  the  circuit  at  the  exact  moment  when  the 
output  current  passes  through  its  zero  value.  An  inter- 
esting type  of  mechanical  rectifier  is  the  oscillating 
rectifier  which  makes  use  of  the  synchronous  motion  of 
a  steel  tongue  in  the  field  of  an  alternating-current  elec- 
tromagnet. In  order  not  to  get  a  double-frequency 
oscillation,  an  initial  direct-current  excitation  is  used. 


OSCILLATING  RECTIKIKR  FOR  CHARGINO  OK   STORAGE  BATTERIES 

and  the  alternating  magnetic  field  component  is  super- 
posed by  means  of  a  smaller  coupling  coil,  which  is  fed 
from  a  transformer.  The  action  thus  is  similar  to  that 
of  the  voice  currents  in  a  Bell  telephone  receiver.  In 
charging  storage  batteries  the  direct-current  magnetiza- 
tion i.s  taken  from  the  battery  itself,  so  that  whatever 
the  battery  polarity  happens  to  be,  the  rectifying  tongue 
will  always  keep  the  right  phase  for  charging.  When 
the  battery  polarity  is  reversed,  the  magnetic  excita- 
tion also  is  reversed,  and  thus  the  oscillating  motion 
will  take  place  in  opposite  phase,  always  permitting  the 
correct  current  half  wave  to  pass  through  the  battery. 
The  necessary  phase  adju.stment  is  obtained  by  putting 
a  condenser  across  the  alternating-current  input  (see 
diagram),  and  this  arrangement  is  said  to  work  so 
quickly  that  no  sparking  whatever  is  to  be  detected. 
The  contacts  of  one  particular  rectifier,  after  having 
been  in  use  for  seven  years,  showed  no  signs  of  deteri- 
oration or  misadjustment.  The  oscillating  rectifier  gives 
up  to  70  per  cent  efficiency  on  battery  charging,  but  uti- 
lizes only  every  other  half  wave  of  the  supply  voltage.  It 
was  found  that  a  double-acting  rectifier  gave  lower 
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efficiency,  possibly  because  in  the  single-wave  rectifier 
the  minute  hydrogen  bubbles  will  stay  on  the  electrodes 
during  the  idle  periods  and  by  chemical  action  cause  a 
deeper  penetration  of  the  charge. — Revue  Generate 
d'Electricite,  May  8,  1920. 

Lamps  and  Lighting 

Artificial  Dayliciht  for  Merchawlising  and  Industry. — 
G.  H.  Stickney. — The  great  difficulty  in  approximating 
daylight  by  artificial  means  is  owing  mainly  to  the  in- 
definiteness  of  the  term  daylight.  Daylight,  as  it  is  gen- 
erally known,  is  a  combination  of  direct  sunlight  and  re- 
flected skylight  and  varies  widely  with  the  state  of  the 
atmosphere,  etc.  The  closeness  with  which  artificial 
light  should  approach  average  daylight  varies  for  differ- 
ent purposes,  and  the  requirements  are  arranged  in 
three  groups  by  the  author.  The  needs  of  the  silk  dyer 
are  most  exacting  and  are  closely  followed  by  the  re- 
quirements of  the  woolen  industry.  Other  industries  in- 
volving color  matching  come  in  the  second  classification, 
while  the  color  matching  needs  of  the  merchants  are  the 
least  exacting  and  form  the  third  class.  The  quality 
of  artificial  lighting  demanded  by  the  first  class  is  pro- 
duced by  expensive  and  inefficient  color-matching  units. 
A  more  efficient  light  source  of  lower  color  accuracy  is 
provided  by  the  "daylight"  lamp.  The  author  mentions 
specific  applications  where  modified  light  can  be  em- 
ployed.—Genera?  Electric  Review,  June,  1920. 

Generation,  Transmission  and  Distribution 

Alloivable  Workinc/  Stresses  in  Hiqh-Voltage  Electric 
Cables. — C.  W.  Davis  and  D.  M.  Simons. — It  is  stated 
that  there  is  a  general  belief  that  the  limiting  feature 
in  the  operation  of  high-voltage  cables  is  the  maximum 
voltage  stress  and  that  if  this  stress  exceeds  a  value  of 
about  19. .5  kv.  per  centimeter  in  commercial  cables,  as 
made  today,  the  cable  will  fail  in  a  relatively  short  time. 
The  authors  of  this  article  have  compiled  extensive 
tables  for  both  triplex  and  single  conductor  cables  with 
paper,  rubber  and  varnished-cambric  insulations,  which 
show  much  higher  stresses  than  19.5  kv.  per  centimeter 
in  cables  which  have  been  in  service  for  some  time. 
The  writers  conclude,  therefore,  that  this  voltage  limit 
is  not  the  practical  one. — Electric  Jom-nal,  July  1920. 

The  Watrr-Poivcr  Plant  at  Gosc/en,  Sivitzerland. — In 
a  profusely  illustrated  article,  with  installments  appear- 
ing in  almost  every  issue  of  the  Srhweizerische  Bau- 
zeitunci  for  the  first  half-year  1920,  the  controlling  com- 
pany, Societe  Motor,  publishes  a  detailed  description  of 
the  recently  completed  hydro-electric  plant  at  Gosgen, 
on  the  Aare,  in  Switzerland.  By  consolidation  of  earlier 
water  rights  the  falls  along  a  14-km.  (8.7-mile)  stretch 
of  the  Aare  are  utilized,  giving  a  total  fall  of  from 
14  m.  to  17  m.  (45  ft.  to  56  ft.)  at  300  cu.m.  (10,000 
cu.ft.)  per  second.  Great  emphasis  is  put  on  an  ac- 
curate description  of  the  hydraulic  constructions  includ- 
ing all  auxiliaries,  and  various  stages  of  the  develop- 
ment are  shown  on  photographs.     It  is  interesting  to 
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note  that  the  first  plant  in  this  part  of  the  Aare 
Valley,  built  in  1904,  was  provided  with  hy-draulic 
storage  consisting  of  a  12,000-cu.m.  (423,000-cu.ftJ 
reservoir,  the  water  being  pumped  by  waste  power  dur- 
ing the  night  to  this  reservoir,  which  had  an  elevation 
of  320  m.  (1,050  ft.).  In  this  way  the  eight-hour 
capacity  of  the  plant  was  increased  from  2,500  hp.  to 
3,500  hp.  In  the  present  development  a  total  of  45,000 
hp.  will  be  delivered  by  G  vertical  hydro-electric  turbo- 
generator units. — Sckweizerische  Bauzeitung,  January 
to  May,  1920. 

Traction 
3,000-Volt  Current  CoUrctors.—W.  SCHAAKE.— The 
writer  describes  a  combination  of  a  double-shoe  type 
of  pantagraph  trolley  and  a  twin-wire  fle.xibly  sup- 
ported catenary  overhead  construction  which  has  been 
developed  for  the  Chicago,  Milwaukee  &  St.  Paul  loco- 
motives. He  states  that  this  arrangement  has  very 
effectually  solved  the  problem  of  heavy  current  collec- 
tion.— Electrical  Jovmal,  July  1920. 

Installations,  Systems  and  Appliances 

Welded  Steel  Specials  a.s  a  Siibtttititte  for  Castings. — 
On  account  of  the  diHiculty  in  getting  large  castings 
during  a  strike  of  ironmolders,  it  has  been  found  pos- 
sible to  build  up  large  pipe  fittings,  such  as  elbows,  by 
means  of  steel  plate  suitably  bent  and  welded  together. 
It  is  said  that  the  results  were  fully  satisfactory. — 
London  Engineering,  May  28,  1920. 

Durability  of  Electric  Heaters  for  Gatsoltne  Distilla- 
tion.— W.  A.  Jacobs  and  E.  W.  Dean. — A  Bureau  of 
Mines  electric  gasoline  di.-^tillation  heater  and  a  com- 
mercial device  sold  for  the  same  use  have  been  sub- 
jected to  life  tests  at  ma.\imum  current  load.  Each 
failed  at  the  end  of  appro.ximately  500  hours,  the  bureau 
heater  through  deterioration  of  the  resistance  wire  and 
the  commercial  heater  through  disintegration  of  the 
block  of  insulating  material  holding  the  resistance  wire. 
The  bureau  heater  has  an  inverted  conical  resistance 
element  surrounded  by  a  layer  of  heat-insulating  ma- 
terial and  mounted  in  a  metal  case  having  a  top  of  hard 
asbestos  (transite)  board.  The  resistance  element  is  a 
helix  of  nickel-chromium  alloy  wire  held  by  a  molded 
core  of  alundum.  The  commercial  heater  has  a  helix 
of  nickel-chromium  alloy  wire  resting  in  a  spiral  groove 
cut  in  a  depression  in  a  block  of  heat-insulating  compo- 
sition. The  coils  of  wire  are  held  in  place  by  a  special 
cross  of  sheet  mica. — Reports  of  Investigations,  U.  S. 
Bureau  of  Mines,  June  1920. 

Electrophysics  and  Magnetism 

Fundamental  Phejwmena  ;»  Electron  Tubes  Having 
Tungsten  Cathodes,  I. — Irving  Langmuir. — The  phe- 
nomena upon  wh''"h  the  operation  of  these  tubes  depends 
are  so  diflferent  from  those  of  most  electrical  devices 
that  confusion  has  frequently  arisen  as  to  the  inter- 
pretation of  their  various  characteristics,  it  is  said. 
The  author  discusses  the  fundamental  factors,  such  as 
the  electron  emission  from  the  filament,  the  effect  of 
space  charge,  the  disturbances  caused  by  the  current 
passing  through  the  filament,  etc.,  and  endeavors  to 
clear  up  many  of  the  mysterious  effects  that  have  been 
observed. — General  Electric  Review,  June  1920. 

110,000-Volt  Transmission  Line  from  Sicitzerland  to 

France. — Paul  Meyer. — Up  to  20,000  kw.  may  now  be 

'transmitted  over  a  high-tension  line  185  km.  ( 115  miles) 

long  from  the  hydro-electric  power  station  at  Gosgen, 

Switzerland,  controlled  by  the  Society  Motor,  to  the  sub- 


.stalion  at  Pouxeu.x,  in  the  Vosges,  France.  The  line 
was  constructed  under  the  auspices  of  the  French  Min- 
istry of  War,  which  explains  that  neces.sary  copper  and 
other  material  for  the  line  could  be  obtained  in  war 
time.  The  voltage  is  110,000,  but  temporarily  the  line 
is  u.sed  at  70,000  volts  to  enable  immediate  utilization 
of  the  power  in  the  distribution  systems  of  the  Com- 
pagnie  Lorraine  d'Electricite.  The  conductors  are  of 
electrolytic  copper,  seven  wires  twisted,  with  an  ex- 
ternal diameter  of  about  11.5  mm.  (0.5  in.)  and  a  sec- 
tional area  of  78  sq.mm.  (154,000  circ.mil).  The  line 
is  provided  with  a  protecting  ground  wire  of  8  mm. 
(9.315  in.)  diameter  and  40  sq.mm.  (76,800  circ.mil) 
area,  carried  all  along  the  line,  on  top  of  the  masts.  The 
insulators  are  metal-cap,  eight-unit,  chain  type,  with 
a  dry  flashover  of  more  than  160,000  volts  and  a  rain  test 
of  45,000  volts  per  unit,  the  mechanical  strength  being 
4,200  kg.  (9,250  lb.)  The  poles  are  of  steel  structure, 
19.7  m.  (64.6  ft.)  high  and  with  a  standard  spacing  of 
180  m.  (591  ft.),  which  gives  a  7-m.  (23-ft.)  clearance 
from  lowest  wire  to  ground  at  35  deg.  C.  (77  deg. 
Fahr.).  The  line  was  built  by  the  Compagnie  Generale 
d'Electricite  on  principles  similar  to  those  of  Amer- 
ican practice.  Special  protective  structures  are  pro- 
vided at  railroad  crossings,  but,  contrary  to  European 
usage,  telephone  crossings  are  not  protected  by  grounded 
cages,  although  at  places  two  insulator  chains  are  used 
in  parallel  to  give  greater  safety.  The  article  is  pro- 
fusely illustrated  and  gives  full  details  regarding  the 
design  and  construction  of  the  line. — Revue  Generale 
d'Electricite,  May   1,  1920. 

Telegraphy,  Telephony  and  Signals 

Telephone  from  Stockholm  to  Berlin. — A.  Holmgren. 
— Just  before  the  outbreak  of  the  war  commercial  tele- 
phone traffic  was  established  between  Stockholm  and 
Berlin.  Connections  were  made  over  Denmark,  and 
communication  took  place  only  between  special  pay  sta- 
tions provided  with  Egner-Holmstrom  high-current  mi- 
crophones. Recently  a  new  route  has  been  opened,  via 
a  direct  submarine  cable  in  the  Baltic,  and  connections 
now  are  made  between  subscribers'  telephones  as  far 
north  as  Stockholm  and  Christiania  and  as  far  south  as 
Berlin  and  Frankfort.  The  cable  is  of  a  two-pair  paper- 
insulated  type  with  lead  cover  and  is  continually  loaded 
according  to  the  Krarup  system.  It  has  a  damping  of 
about  1.6.  Vacuum-tube  amplifiers  are  used  in  Malmo 
and  Stralsund.  The  common  telephone-repeater  cir- 
cuits are  shown  in  the  article,  and  an  interesting  method 
of  designing  balancing  networks  is  also  described. — 
Teknisk  Tidskrift,  Elektroteknik,  March  3,  1920. 

Units,  Measurements  and  Instruments 

A  Direct-Reading  Voltmeter. — Abraham  E.  Bloch 
and  L.  Bloch. — Under  the  auspices  of  the  French  Mili- 
tary radio-telegraphy  authorities  an  amplifying  volt- 
meter has  been  developed  which  has  a  remarkably  wide 
field  of  application,  the  readings  being  practically  inde- 
pendent of  frequency.  The  instrument  works  as  a  mul- 
tistage amplifier,  the  last  tube  also  acting  as  a  rectifier 
and  being  connected  to  a  direct-current  milliammeter. 
A  potential  difference  of  1  millivolt  may  easily  be  ob- 
.served,  and  since  the  voltmeter  system  has  an  input 
impedance  of  100,000  ohms,  this  corresponds  to  an  in- 
strument loss  of  only  ten  millionths  of  a  microwatt.  A 
number  of  interesting  applications  of  the.  instrument 
suggest  themselves,  such  as  the  direct  comparison  of 
impedances  at  radio  frequency,  etc. — Bulletin  de  la  Su- 
cifte  Franfaiae  des  Electriciens,  January,  1920. 
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DESPITE  the  dullness  incident 
to  midsunime*-  a  good  volume 
of  electrical  sales  is  still  re- 
ported in  the  East.  In  the  Middle 
West  and  on  the  Pacific  Coast  sales 
are  slowing  up.  In  the  South  the 
heavy  building  movenient  has 
caused  a  brisk  demand  to  continue. 

Improvement  in  the  freight  situ- 
ation is  reported,  though  the  At- 
lanta territory  is  suffering  from  a 
car  shortage  which  is  holding  up 
tne  supply  of  building  material. 
The  movement  of  wheat  is  now  a 
factor  which  has  to  be  reckoned 
with  in  canvassing  the  transporta- 
tion problem. 

.Labor   is   fairly   steady.     Collec- 
tions are  becoming  tight  all  over  the 
country,     Uut     construction    reports 
.  are   encouraging   on   the   whole   and 
an  optimistic  feeling  prevails. 

Activity  in  the  transformer  mar- 
ket is  reported,  power  and  distribu- 
tion transformers  being  sought  in 
about  the  usual  proportions.  The 
new  water-power  act  has  opened 
the  door  to  larger  future  sale^. 

Arc-lamp  sales  for  municipal 
street-lighting  service,  which  have 
picked  up  considerably  since  war 
time,  are  75  per  cent  ahead  of  last 
year's  record,  with  deliveries  at 
from  two  to  three'  months. 

Transformers  exported  fron\  the 
United  States  during  1919  amounted 
in  value  to  §3,787,851.  For  the  first 
five  months  of  1920  they  reached 
$1,482,712,  or  below  last  year's  fig- 
ures for  the  same  period. 

Demand  for  high-tension  insu- 
lators has  increased  to  such  an  ex- 
tent that  it  now  far  outstrips  avail- 
able supply,  notwithstanding  that 
pitoduction  is  nearly  or  quite  up  to 
normal. 

Increased  station  output  from 
interconnection  of  the  Central 
Maine  Power  Company's  lines  with 
the  Brunswick  station  of  the  Bath 
&  Brunswick  Light  &  Power  Com- 
pany reached  more  than  300  per 
cent  in  four  years. 

Railroad  electrification,  hogged 
fuel  and  power-factor  correction 
were  extensively  discussed  at  the 
last  two  days'  .session  of  the  con- 
vention of  the  Pacific  Coast  Section, 
A.  I.  E.  E.,  at  Portland,  Ore. 

Prof.  Elihu  Thomson,  speaking 
before  the  Executive  Club  of  the 
Lynn  works.  General  Electric  Com- 
pany, expressed  the  belief  that  the 
development  of  radio-telegraphy 
and  radio-telephony  will  reach  such 
a  state  of  perfection  in  time  that 
persons  in  all  parts  of  the  world 
will  be  able  to-converse  with  ease. 


Spot  coal  is  costing  New  York 
City  utilities  $7,000,000  additional 
a  year,  according  to  testimony  be- 
fore a  Senate  investigating  com- 
mittee. Attorney-General  Palmer  is 
taking  steps  to  end  profiteering,  and 
a  committee  representing  the  public, 
the  railroads,  consumers  and  whole- 
salers has  been  appointed  to  aid 
him.  The  Interstate  Commerce 
Commission  has  granted  for  New 
England  a  priority  order  similar  to 
that  previously  made  foi^  the  North- 
west. 


News 
in  Brief 

Summary      of      Market 
Conditions  and  of  Re- 
cent and  Approaching 
Happenings  of  Im- 
portance to  the 
Industry 


The  convention  of  the  Illuminat- 
ing Engineering  Society  has  been 
postponed  one  week  and  will  be  held 
in  Cleveland  on  Oct.  4  to  Oct.  7. 

ThIse^e  more  electric  utility  is- 
sues, totaling  $4,900,000,  are  an- 
nounced, to  yield  from  7*  to  8.1 
per  cent. 

A  POLICY  of  centralized  coal  pur- 
chasing has  be^  adopted  by  the 
Doherty  companies. 

'Shortage  of  power  in  Detroit  has 
led  to  the  appointment  of  a  con- 
sumers' committee  to  allot  energy  to 
consumers. 

Radio-telephonic  communication 
between  St.  Johns,  Newfoundland, 
and  a  ship  600  miles  out  has  fol- 
lowed on  the  heels  of  the  establish- 
ment of  the  first  commercial  radio- 
telephone service,  between  the  Bell 
system  and  the  Catalina  Islands. 

An  election  in  Greensboro,  N.  C, 
on  granting  a  charter  to  the  South- 
ern Power  Company  to  compete 
with  the  North  Carolina  Public 
Service  Company,  now  serving  that 
community,  resulted  in  the  defeat  of 
the  proposition  by  990  to  78. 

New  substations  are  to  be  built 
by  the  Kansas  City  Light  &  Power 
Company  with  the  object  of  bring- 
ing its  generating  equipment  closer 
to  its  load  center,  and  one  large 
substation  now  in  use  will  be 
abandoned. 


John  S.  Rilung,  a  member  of 
the  Pennsylvania  Public  Service 
Commission,  dissenting  from  an 
order  of  that  body  fixing  rates,  de- 
clared that  7  per  cent  is  no  longer 
a  sufficient  return  for  a  utility. 

Affiuation  with  the  Great  Lakes 
Division  of  the  N.  E.  L.  A.  has  been 
voted  by  the  Illinois  State  Electrical 
Association. 

Exports  of  bituminous  coal  in  the 
first  half  of  1920  reached  8,668,000 
tons,  according  to  the  figures  of  the 
Geological  Survey.  For  the  month 
of  June  exports  were  2,175,000  tons, 
or  more  than  three  times  the 
monthly  average  for  1919. 

An  extension  of  the  Concord 
(Mass.)  municipal  iighting  plant,  to 
tost  $50,000,  has  been  voted  in  pref- 
erence to  purchasing  central-station 
energy  under  present  conditions  of 
underground-line  congtruQtion  cost. 

Agitation  on  behalf  of  the  state 
development  and  public  ownership 
of  water  powers  in  Maine  has  be- 
come virtually  a  dead  issue  for  the 
time  being.  Increasing  interest  in 
customer  ownership  of  public 
utility  stocks  has  improved  the  situ- 
ation, to  the  advantage  of  the  public 
and  existing  companies. 

Of  a  bond  issue  totaling  $1,500,- 
000  the  Western  States  Gas  &  Elec- 
trci  Company  has  placed  $200,000  at 
9fa,  bringing  a  yield  of  8  per  cent. 

The  schedule  of  fall'  and  -winter 
meetings  for  the  Technical  Section 
of  the  N.  E.  L.  A.  has  been  com- 
pleted. It  embraces  thirty-two  com- 
mittee meetings,  divided  among  its 
seven  technical  committees,  besides 
tl>^  executive  committee  -meeting. 

Two  division  engineers  have  been 
appointed  by  W.  S.  Murray  to  assist 
him  as  head  of  the  engineering  staff 
of  the  super-power  zone  project  and 
a  third  will  soon  be  designated. 
Additional  advisory  board  appoint- 
ments have  also  been  made. 

Calvin  Coolidge  in  his  speech  ac- 
cepting the  Republican  nomination 
for  the  Vice-Presidency  declared 
for  needed  development  of  wat^r- 
power  and  other  natural  resources, 
but  warned  against  permitting 
speculation  in  them. 

Substantial  rate  increases  have 
been  granted  to  West  Virginia  elec- 
tric companies  by  the  Public  Service 
Comniisison  of  the  state. 

Refusal  by  the  city  authorities 
of  Blackfoot,  Idaho,  to  pay  the  10 
per  cent  increase  granted  by  the 
Public  Utilities  Commission  of  the 
state  to  the  Idaho  Power  Company 
has  paved  the  way  for  a  test  of  the 
commission's  power. 
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Reports  of  Association  Meetings  and  Conventions 


Federal  Power  CoininiHHion  Agrees 
on  Organisation 

THE  NATIONAL  ORGANIZATION  of  the  Federal 
Power  Commission  wan  agreed  upon  at  a  meeting  of 
the  commission  July  27.  It  is  to  be  composed  of  the  fol- 
lowing subdivisions:  Engineering,  accounting,  statisti- 
cal, regulating,  licensing,  legal  and  ojieration.  The 
duties  of  the  executive  secretary  and  the  engineer  officer 
were  outlined  in  detail  for  administrative  purposes.  The 
country  has  been  divided  into  five  districts  with  head- 
quarters as  follows:  No.  1,  Washington;  No.  2,  St.  Paul; 
No.  3,  St.  Louis;  No.  4,  Denver;  No.  5,  San  Francisco. 
Branch  offices  will  be  maintained  in  each  district. 

The  return  to  Washington  of  Secretary  Meredith  is 
expected  to  be  followed  very  soon  by  increased  activity 
on  the  part  of  the  Federal  Power  Connnission.  A 
number  of  important  matters  necessarily  have  been  held 
in  abeyance  until  the  secretary  can  join  in  their  deci- 
sion. Great  care  is  being  e.xercised  in  deciding  on  the 
wording  to  be  used  in  the  form  of  application.  It  is 
realized  that  this  is  one  of  the  most  important  of  the 
documents  which  it  will  be  necessary  to  draw  up. 


Attorney-General  Takes  Steps  to  End 
Coal  Profiteering 

ATTORNEY-GENERAL  PALMER  was  in  New 
.  York  Tuesday  conferring  with  representatives  of 
producers,  dealers  and  consumers  of  bituminous  coal 
in  an  effort  to  check  profiteering.  A  committee  was 
selected  by  Mr.  Palmer  representative  of  the  public,  the 
railroads,  consumers  and  wholesale  dealer.^  with  the 
producers'  representatives  to  be  named  later.  John  W. 
Lieb,  vice-president  of  the  New  York  Edison  Company, 
was  selected  to  represent  the  consumers.  A  statement 
issued  later  by  this  committee  was  to  the  effect  that  it 
had  not  been  asked  to  fix  prices  but  rather  to  a.scertain 
a  maximum  margin  of  reasonable  profit  beyond  which 
prosecutions  under  the  Lever  act  will  be  commenced  by 
I  he  Attorney-General's  office. 

One  of  the  results  which  the  committee  hopes  will 
follow,  in  addition  to  a  material  reduction  in  bituminous 
coal  prices,  is  a  larger  percentage  of  deliveries  under 
contract  prices  with  a  subsequent  reduction  in  spot 
coal  offerings. 

Another  Step  Toward  Transoceanic 
Radio  Telephony 

ON  THE  heels  of  the  announcement  that  the  first 
commercial  radio-telephone  service  had  been  estab- 
lished, from  the  Bell  System  to  the  Catalina  Islands, 
comes  the  record  of  telephonic  communication  between 
the  Marconi  radio  plant  at  St.  Johns,  Newfoundland, 
and  the  steamer  Victorian,  about  600  miles  (1,000  km.) 
at   sea.      A   phonographic   concert   on   shipboard    was 


plainly  heard  by  those  near  the  receiver  at  St.  Johns. 

While  the  St.  Johns  test  involved  the  use  of  special 
apparatus  and  the  results  cannot  yet  be  repeated  on  a 
commercial  basis,  it  marks  an  important  advance  in  the 
art,  and  it  is  believed  by  radio  engineers  that  such 
communication  will  soon  be  commercially  practicable. 
The  pood  results  in  this  instance  are  attributed  to  the 
use  of  vacuum  tubes  of  higher  power.  It  is  worthy  of 
note,  however,  that  the  transmission  of  speech  over  600 
miles  was  in  the  summer  time,  when  atmospheric  con- 
ditions are  least  satisfactory. 

Regarding  the  extension  of  telephone  service  to  the 
Catalina  Islands  by  the  American  Telephone  &  Tele- 
graph Company,  30  miles  1 50  km.)  of  which  are  by 
radio,  it  is  said  that  conversation  is  no  more  difficult 
than  over  any  other  long-distance  line  and  that  it  is 
not  evident   to  those  conversing  that  there  is  a  gap. 


Spot  (loal  Costing  New  York  Utilities  an 
Aihiitional  S7,000,000  a  Year 

NEW  YORK  CITY  utilitie.s,  it  was  testified  last 
week  before  the  Senate  committee  on  reconstruc- 
tion and  production,  of  which  Senator  William  M.  Cal- 
der  is  chairman,  unable  to  obtain  coal  on  contracts,  have 
been  forced  to  buy  in  the  open  market  at  an  additional 
cost  of  more  than  §7,000,000  a  year 

John  W.  Lieb,  vice-president  of  the  New  York  Edison 
Company,  told  the  committee  that  the  Edison  company 
and  its  affiliated  companies  had  contracts  for  1,535,443 
tons  of  coal,  but  that  since  April  1  they  had  received 
cnly  52  per  cent  of  the  amount  their  contracted  deliver- 
ies called  for.  The  average  daily  consumption  he 
estimated  at  about  4,000  tons.  The  company  has  storage 
yards  at  Edgewater  with  a  capacity  of  250,000  tons. 
By  this  date  in  normal  times  the  reserve  has  been  built 
up  to  about  200,000  tons.  The  peak  of  storage  is  reached 
about  Oct.  1,  but  instead  of  mounting  toward  that  peak, 
he  said,  the  reserve  had  been  dwindling  until  there  is 
practically  none.  The  company  now  has  a  reserve  of 
49,981  tons,  largely  because  it  had  gone  into  the  open 
market  and  bought  spot  coal. 

Mr.  Lieb  said  the  company  for  the  first  time  in  its 
existence  had  had  to  get  35,000  tons  at  Hampton  Roads 
and  bring  it  to  New  York  at  a  cost  of  more  than  $12  a 
ton.  Even  with  coal  arriving  in  New  York  in  sufficient 
volume  to  allow  4.000  tons  for  immediate  use,  the  situa- 
tion, when  cold  weather  comes,  will  be  acute.  Mr.  Lieb 
said  the  daily  receipts  now  should  be  5,800  tons  to  enable 
the  company  to  build  up  its  winter  reserve. 

Speaking  as  of  June  20,  Mr.  Lieb  said  that  prices  of 
spot  coal  ranged  from  $7.50  to  $10.25  a  ton,  but  that 
more  recently  it  had  sold  as  high  as  $12  at  the  mines. 
Ordinary  prices,  he  testified,  run  between  $4.25  and 
$4.75  at  the  mines. 

Senator  Calder  is  planning  to  hold  similar  meetings  of 
this  committee  on  the  coal  question  in  various  other 
important  centers  of  the  country. 
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Consumers'  Committee  Allots  Energy  to 
Power  Users  in  Detroit 

THERE  has  been  an  acute  shortage  of  power  in  De- 
troit for  some  time,  and  the  Detroit  Edison  Com- 
pany has  had  to  ask  its  factory  customers  to  cut  down 
their  power  requirements  wherever  possible.  Within  the 
past  month  the  company  carried  a  peak  load  of  218,000 
kw.,  which  is  considerably  in  excess  of  the  total  installed 
capacity  of  its  plants.  It  has  now  become  necessai-y  to 
take  a  45,000-kw.  unit  out  of  service  to  await  new  parts 
not  yet  completed  by  the  manufacturer.  This  has  de- 
creased the  available  generating  capacity  by  about  20 
per  cent  and  necessitated  a  still  further  curtailment  of 
the  use  of  energy  by  all  large  users. 

To  handle  this  situation  a  committee  of  five,  made  up 
of  representatives  from  the  power  users  and  the 
Chamber  of  Commerce,  has  been  formed.  This  com- 
mittee determines  how  much  energy  each  factory  may 
take  and  also  designates  the  hours  of  the  day  during 
which  power  shall  be  used.  Commenting  on  the  situa- 
tion, Alex  Dow,  pi-esident  and  general  manager  of  the 
Deti-oit  Edison  Company,  stated  to  a  representative  of 
the  Electrical  World  that  the  work  of  the  committee 
in  allotting  power  to  approximately  a  hundred  large 
users  had  been  carried  out  more  satisfactorily  than  could 
have  been  done  by  the  company.  The  committee  was 
able  to  deal  impartially  with  all  consumers  and  succeeded 
in  adjusting  the  morning  peak  load  to  156,000  kw.  as 
compared  to  the  recent  peak  of  218,000  kw. 


ary,  718,000  tons;  March,  1,033,000  tons;  April, 
1,093,000  tons;  May,  1,942,000  tons,  and  June,  2,175,000 
tons. 


New  England  Gets  Coal 
Priority  Order 

THE  Interstate  Commerce  Commission  this  week 
ordered,  effective  on  Monday,  Aug.  2,  coal  priority 
for  New  England  similar  to  that  ordered  ten  days  pre- 
viously for  the  Northwest.  The  object  of  the  order  is 
the  filling  of  the  fuel  requirements  of  New  England  for 
the  summer  and  following  winter  months.  The  coal 
is  to  be  moved  from  Pennsylvania,  Maryland,  Virginia 
and  We.st  Virginia  mines  to  tidewater  pools,  from 
which  coal  may  be  shipped  out  for  use  in  New  England. 
This  is  taken  to  mean  a  virtual  embargo  against  the 
export  of  coal,  which  in  recent  months  has  reached 
record  totals. 

This  order,  however,  is  not  to  interfere  with  the  prior- 
ity recently  granted  to  public  utilities. 


Record  Coal  Exports  in  June 

IN  VIEW  of  the  coal  shortage  tkat  has  been  so  gener- 
ally felt  by  utilities  and  others  in  the  past  three 
months,  the  figures  made  public  this  week  by  the  Geo- 
logical Survey  showing  the  exports  of  coal  during  the 
first  six  months  of  1920  are  of  great  interest.  The 
exports  have  been  increasing,  and  in  June  last,  when 
the  shoitage  began  to  be  so  acute  as  to  warrant  the 
famous  open-top  car  order  of  the  Interstate  Commerce 
Commission,  the  exports  of  bituminous  coal  reached 
a  record  of  2,17.5,000  net  tons.  If  statistics  were  avail- 
able, it  would  probably  be  found  that  this  figure  is  not 
far  diiferent  from  the  amount  of  bituminous  coal  used 
in  the  electric  light  and  power  industry  during  June. 
The  figure  might  well  be  compared  with  the  monthly 
average  foi  1918  of  312,000  tons  and  the  monthly 
average  for  1919  of  691,000  tons.  Up  to  July  1  8,668,000 
tons  of  bituminous  coal  had  been  exported  in  1920,  the 
monthly  figures  being:   January,  897,000  tons;   Febru- 


Doherty  Properties  Adopt  Centralized 
Coal  Purchasing  Plan 

PURCHASING  coal  and  following  up  its  delivery 
under  existing  conditions  has  required  so  much  of 
the  time  of  the  managers  of  the  Doherty  Ohio  proper- 
ties that  they  have  arranged  for  the  handling  of  all 
their  coal  requirements  through  a  centralized  depart- 
ment. For  this  purpose  the  coal  buying  organization 
of  the  Toledo  Railway  &  Light  Company  will  be 
expanded.  R.  E.  Connolly,  who  in  the  past  has  had 
charge  of  the  coal  purchases  for  the  Toledo  and  Acme 
companies,  will  be  in  charge  of  the  work  in  the  field. 
The  companies  affected  are  the  Toledo  Railway  & 
Light  Company  and  the  Acme  Power  Company  in 
Toledo,  Richland  Public  Service  Company  in  Mansfield, 
Massillon  Electric  &  Gas  Company,  Alliance  Gas  & 
Power  Company  and  the  Trumbull  Public  Service  Com- 
pany at  Warren,  Ohio. 


I.  E.  S.  Convention  Postponed 
to  October  4-7 

BECAUSE  the  American  Legion  is  to  hold  its  conven- 
tion in  Cleveland  during  the  last  week  in  September 
the  Illuminating  Engineering  Society  has  postponed  the 
date  for  its  annual  convention  one  week,  to  Oct.  4-7.  The 
program  is  in  the  hands  of  Preston  S.  Millar  of  the 
Electrical  Testing  Laboratories,  who  expects  to  be  able 
to  make  a  preliminary  announcement  early  in  August. 
The  convention  committees  have  been  appointed  and  a 
number  of  papers  have  already  been  received. 


Adirondack  Power  Merger  Completed 

CONSOLIDATION  of  the  former  Mohawk-Edison 
company  and  the  Adirondack  Electric  Power  Cor- 
poration into  the  Adirondack  Power  &  Light  Corpora- 
tion was  completed  July  23  in  conformity  with  orders 
of  the  Public  Service  Commission  of  New  York.  The 
merged  properties  operate  300  miles  of  interconnected 
transmision  line  in  New  York  State,  extending  from 
Glens  Falls  south  to  Schenectady  and  Albany  and  west 
to  Oneida.  At  the  present  time  the  company  has  in  oper- 
ation twenty-one  substations,  43,340  kw.  in  hydro-elec- 
tric and  6,750  kw.  in  steam  generating  plants  and  will 
shortly  commence  the  construction  of  a  new  hydro- 
electric plant  of  27,500  kw.  on  the  Mohawk  River  near 
Amsterdam,  N.Y.  The  aggregate  gross  income  of  the 
consolidated  companies  for  the  past  year  was  $4,139,975. 


Three  More  iJtility  Issues, 
Totaling  $4,900,000 

SINCE  last  week  three  more  issues  of  electric  light 
and  power  utility  securities  have  come  on  the  mar- 
ket, totaling  $4,900,000.  The  West  Penn  Power  Com- 
pany's $3,000,000  of  first  mortgage  7  per  cent  bonds, 
due  1946,  are  being  sold  at  941,  yielding  7h  per  cent. 
The  Continental  Gas  &  Electric  Corporation  is  issuing 
$1,400,000  of  two-year  collateral  trust  7  per  cent  notes 
at  98,  yielding  8.1  per  cent,  and  the  Cincinnati  Gas  & 
Electric  Company  has  issued  $500,000  of  7  per  cent 
notes,  due  1922,  at  97'|,  yielding  8  per  cent. 
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N.  E.  L.  A.  Technical  Section  Meetings 

THE  schedule  of  meetings  of  the  Technical  Section 
of  the  National  Electric  Light  Association  has  just 
been  completed  and  is  as  follows : 

Dati-                                        Committee  Meeting  J'lacc 

1920 
Sept.    II       Hy.lraulic  power Spokane,  Wosh. 

Sept.  20  Meters C'llieiiKO,  III. 

Sept.  20        I'ririin  movers Chicagu,  111. 

Sept.  20        I'luliTKruuMil  syatcms Detroit,  Miell. 

.Sept.  21        I inlurtivo  interference ChieaRO,  III. 

Sept,  21        .\Ietirs    fllieago,  III. 

.Sept.  22       lOleetrii'ul  apparatus rhicago.  III. 

Sept.  22        Overliead  systeniB C'llirago,  111. 

Sept.  23       Overhead  »y»teni9 Chicago,  III. 

Oct.  18       rrimc  movers Philadelphia,  Pa. 

Nov.  II        frulergrouiid  s.vstcms Pittslnirgh,  Pa. 

Nov.  15       I  luluctivo  interference Salt  l.ako  City,  Utah 

Nov.  15       I'rirno  movers .Salt  l.ako  City,  Vtah 

Nov.  16       Meters .Salt  I.ako  City,  Vtah 

Nov.  i6       Overhead  Bvstonis Suit  Lake  City,  Vtah 

Nov.  17       Klectriinl apparatus Salt  Lake  City,  Vtah 

Nov.  17        .Meters      .                Salt  Lake  City,   Vtah 

Nov  17       Overhead  sysleins .<alt  Lake  City,  Vtah 

Nov.  18       Hydraulic  power .Salt  Lake  City,  Vlah 

Dee.  7       Meters Buffalo,  .V.  Y. 

Dec.  8        Meters BulTalo,  N.  Y. 

Dec.  9       Meters llufTulo,  N.  V. 

1921 

Jan.  17       Hydratilie  power   N'ew  York  City 

Jan,  17       I'lulrrgrouiKl  systems New  York  City 

Jan.  18       Imlurtivo  interference New  Y'ork  City 

Jan.  18       Meters           New  York  City 

Jan.  18       Prime  movers New  York  City 

Jan.  19       lOleetriral  apparatus New  York  City 

Jan.  19       Meters     New  Yi>rk  City 

Jan.  19      Overhead  systems New  York  City 

Jan.  19       Kxeeutive New  York  City 

Jan.  20      Overhead  systems New  York  City 

Feb.  21      Prime  movers Schenectady,  N.  Y. 

All  technical  committee  meetings  will  start  promptly 
at  10  a.m.,  and  the  executive  committee  meeting  will  be 
held  in  the  evening,  at  the  call  of  the  chairman  of  the 
Technical  Section. 


Suj 


)er-Power  Zone  Engineering  Staff 


Almost  Completed 


A  GENERAL  discussion  of  the  problems  involved 
characterized  the  first  meeting  of  the  super-power 
zone  engineering  staff,  which  took  place  at  the  Geologi- 
cal Survey's  New  York  office  July  23.  In  addition  to 
members  of  the  engineering  staff,  the  meeting  was  at- 
tended hy  George  Otis  Smith,  the  director  of  the  Geo- 
logical Survey,  and  N.  C.  Grover,  the  Survey's  chief 
hydraulic  engineer.  Considerable  attention  was  given 
to  the  Type  of  data  sheets  which  will  be  used. 

W.  S.  Murray,  head  of  the  engineering  staff,  has  an- 
nounced the  appointment  of  two  division  engineers,  and 
the  third  probably  w-ill  be  designated  within  a  few 
days.  Those  selected  are  Lorin  E.  Imlay  and  Henry 
W.  Butler.  Mr.  Imlay  will  have  charge  of  the  power 
transmission  division  and  IMr.  Butler  will  be  division 
engineer  of  industries.  Henry  Flood,  Jr.,  has  been 
selected  as  the  engineer  secretary  of  the  engineering 
staff.  Harold  Goodwin  has  been  appointed  assistant 
industries  engineer  and  L.  A.  Whitsit  assistant  power 
transmission  engineer. 

Additional  appointments  to  the  advisory  board  are 
announced  as  follows:  J.  B.  McCall,  representing  the 
National  Electric  Light  Association;  John  H.  Pardee, 
representing  the  American  Electric  Railway  Associa- 
tion, and  A.  T.  Hardin,  vice-president  of  operation  of 
the  New  York  Central  Railroad,  representing  the  New 
York  railroads. 

The  work  of  the  engineering  staff  is  now  in  the  for- 
mative process  of  determining  the  most  condensed  form 
of  data  sheets  to  be  taken  up  with  the  central  stations, 
isolated  plants  and  railroads  to  determine  their  power- 
load  curves  and  the  direct  allocation  of  load  centers  re- 
lating to  the  three  above  interests  for  the  purpo.se  of 


determining  the  cost  of  power  production  as  between 
an  interconnected  super-power  system  and  the  present 
individual  systems. 

The  basic  principle  of  the  investigation  and  report  is 
to  be  a  ckar-cut  statement  as  to  (1)  total  fuel  con- 
servation, (2)  the  adequate  supply  of  generating 
capacity  to  permit  normal  growth  of  industries  and 
transportation,  and  (3)  a  guarantee  of  reliability  of 
power  service  to  consumers. 


Coolidge  Conies  Out  Against  Water-Power 
Grants  for  Speculation 

IN  HIS  speech  of  acceptance  of  the  Republican  vice- 
presidential  nomination  this  week  Calvin  Coolidge 
told  of  the  need  for  con.servation  of  natural  resources 
which  will  permit  development  in  the  public  interest. 
He  warns,  however,  against  the  use  of  public  grants  for 
private  speculation.     In  this  connection  he  said: 

"Diminishing  re.sources  warn  us  of  the  necessity  of 
conservation.  The  public  domain  is  the  property  of  the 
public.  It  is  held  in  trust  for  present  and  future 
generations.  The  material  re.sources  of  our  country  are 
great,  very  great,  but  they  are  not  inexhaustible.  They 
are  becoming  more  and  more  valuable  and  more  and 
more  necessary  to  the  public  welfare. 

"It  is  not  wise  either  to  withhold  water  power,  reser- 
voir sites  and  mineral  deposits  from  development  or  to 
deny  a  reasonable  profit  to  such  operations.  But  these 
natural  resources  are  not  to  be  turned  over  to  specula- 
tion to  the  detriment  of  the  public.  Such  a  policy  would 
soon  remove  these  resources  from  public  control  and  the 
result  would  be  that  soon  the  people  would  be  paying 
tribute  to  private  greed.  Conservation  does  not  desire 
to  retard  development.  It  permits  it  and  encourages  it. 
It  is  a  desire  honestly  to  administer  the  public  domain. 
The  time  has  passed  for  private  speculation." 


Interconnection  More  Than  Triples 
Output  of  Plant 

INCREASED  output  resulted  from  the  interconnection 
of  the  Central  Maine  Power  Company's  lines  with 
the  Brunswick  station  of  the  old  Bath  &  Brunswick 
Light  &  Power  Company,  according  to  a  statement 
made  by  W.  S.  Wyman,  treasurer  and  general  manager 
of  the  former  company,  at  a  recent  hearing  before  the 
Maine  Public  Utilities  Commission.  In  1915  the 
Brunswick  plant  produced  about  2,500,000  kw.-hr. 

"We  expected,"  said  Mr.  Wyman,  "to  get  5.000,000 
kw.-hr.  out  of  this  station  after  connecting  it  with  our 
system,  owing  to  the  better  load  factor.  Actually  we 
obtained   in   1019  8,000,000  kw.-hr.  from   that   station. 

Mr.  Wyman  pointed  out  that  at  Lewiston  the  Deer 
Rips  plant  of  the  former  Androscoggin  Electric  com- 
pany is  u.=;ing  about  18,000,000  knv.-hr.  from  a  30-ft. 
(9-m.)  head,  and  that  when  this  station  is  intercon- 
nected with  the  Central  Maine  system  by  a  new  trunk 
line  now  under  construction  from  Farmingdale  to  Deer 
Rips  the  plant  will  be  able  to  deliver  about  50,000,000 
kw.-hr.  if  the  load  conditions  on  the  combined  systems 
are  favorable.  A  similar  situation  exists  at  Skowhegan, 
where  a  32-ft.  (9.6-m)  head  is  being  developed  on  the 
Kennebec  River.  The  average  flow  there  closely 
resembles  that  of  the  Androscoggin  at  Deer  Rips.  An 
8,000-kw.  steam  auxilian-  station  of  the  oil-burning  type 
at  Farmingdale  is  expected  to  suffice  for  the  combined 
systems,  with  a  1,500-kw.  reserve  plant  at  Lewiston. 
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West  Virginia  Electric  Companies  Get 
Increase  in  Rates 

AN  INCREASE  of  30  per  cent  in  rates  has  been 
.  granted  to  the  Appalachian  Power  Company  by  the 
Public  Service  Commission  of  West  Virginia  to  con- 
tinue until  May,  1921.  This  company  serves  Bluefield 
and  other  West  Virginia  towns  as  well  as  supplying 
mining  and  other  companies  in  its  territory.  The  com- 
mission also  authorized  the  Princeton  Power  Company 
to  charge  $1.56  a  kilowatt-hour.  To  the  Wheeling  Elec- 
tric Co)npany  it  granted  the  right  to  add  a  surcharge 
of  27  per  cent  to  its  monthly  bills  from  July  1  to 
Oct.  31,  pending  investigation  by  the  commission. 


Railroad  Electrification  and  Hogged  Fuel 
Discussed  by  Pacific  A.  I.  E.  E. 

A  PAPER  on  "Electrification  of  Railroads,"  by  R. 
Beeuwkes  of  Seattle,  chief  electrical  engineer  of 
the  Chicago,  Milwaukee  &  St.  Paul  Railway,  was  a  fea- 
ture of  the  second  day's  session  of  the  Pacific  Coast 
Section,  American  Institute  of  Electrical  Engineers,  at 
Portland,  Ore.,  of  which  the  opening  meetings,  on 
Wednesday,  July  21,  were  reported  last  week.  Instruc- 
tive papers  on  hogged  fuel,  on  bridge  measurements  of 
alternating  currents  and  on  power-factor  correction 
were  also  presented  at  the  convention,  which  closed  on 
Friday,  July  23. 

In  the  discussion  of  Mr.  Beeuwkes'  paper  the  opinion 
was  expressed  that  there  is  at  present  no  basis  for 
standardization  of  voltage.  W.  J.  Davis  believed  each 
case  should  be  determinjd  upon  its  own  merits.  On 
single-track  lines  3,000  volts  is  the  most  economical, 
he  held;  for  two-track  lines,  1,500  volts,  and  for  four- 
track  lines,  750  volts.  These  voltages  are  such  that 
doubling  or  quadrupling  the  track  would  permit  of  the 
equipment  being  readily  cut  over  for  lower  voltages. 
There  appears  no  real  necessity  for  standardization  as 
between  different  roads,  according  to  views  expressed, 
although  locomotives  are  capable  of  running  nearly 
1,000  miles  without  stopping.  Mr.  Beeuwkes  stated 
that  the  cost  of  an  increase  in  voltage  from  3,000  to 
5,000  would  be  greater  than  the  increased  cost  of 
feeder  copper  for  handling  5,000-ton  trains. 

Opinion  was  unanimous  that  railroads  should  pur- 
chase power  from  power  companies  because  more  feed 
points  would  thus  be  obtainable. 

Ownership  of  transmission  lines  paralleling  track 
should  be  vested  in  the  railroad,  Mr.  Beeuwkes  con- 
tended, because  the  trolley  maintenance  crews  could 
maintain  transmission  lines  at  minimum  additional 
expense.  Arthur  C.  Pratt  of  the  Montana  Power  Com- 
pany agreed  with  this  contention,  but  thought  a  power 
company  should  have  the  use  of  the  lines  for  tying  its 
own  stations  together  and  for  supplying  other  consum- 
ers. Railway  transmission  lines  should  not  take  the 
place  of  transmission  buses,  in  the  opinion  of  R.  F.  Hay- 
ward  of  Vancouver,  B.  C.  A  further  argument  for 
ownership  of  transmission  lines  by  the  railroad  is  that 
the  control  of  switching  is  thereby  kept  by  the  railroad. 

It  was  brought  out  that  without  load-limiting  devices 
on  the  Chicago,  Milwaukee  &.  St.  Paul  road  the  instan- 
taneous demand  would  be  50  per  cent  above  the  limited 
value.  The  limit  is  determined  by  the  point  of  greatest 
economy,  considering  the  slowing  up  of  trains  and  the 
extra  expense  due  to  increased  trainmen's  wages  as 
against  the  higher  cost  of  power  at  lower  load  factors. 


Regeneration  has,  it  was  asserted,  returned  10  per  cent 
of  the  power  to  the  line.  Auxiliary  equipment  con- 
sumes a  portion  of  this  regenerated  power. 

According  to  J.  C.  Clarke,  electrification  will  postpone 
double-tracking  ten  to  fifteen  years,  and  interest  on 
second  track  for  that  period  would  overbalance  the  cost 
of  electrification. 

Mr.  Beeuwkes  stated  that  six  months'  operation  on 
one  division  caused  a  power  expense  of  $113,000  against 
$270,000  for  fuel.  Any  road,  he  said,  could  exactly 
calculate  the  possible  savings  under  any  given  condition. 
The  cost  of  trainmen  and  enginemen  with  electric  equip- 
ment was  $48,000  in  six  m.onths,  and  the  cost  with  steam 
was  $85,000.  Repairs  for  steam  locomotives  cost  double 
those  for  the  electric.  Automatic  substations  have  been 
investigated  and  will  be  installed  on  the  C,  M.  &  St.  P., 
thereby  further  reducing  cost. 

"Hogged  Fuel,  Fuel  Oil  and  Pulverized  Coal"  was  the 
topic  of  a  paper  by  Darrah  Corbet.  As  yet  hogged  fuel 
i.-i  not  sufficiently  reliable  to  be  used  exclusively,  ac- 
cording to  L.  T.  Merwin,  general  superintendent  of  the 
Northwestern  Electric  Company,  Portland.  Many  inter- 
ruptions of  fuel  supply  within  the  plant  are  due  to 
breakage  of  the  conveyor  system,  so  the  Northwestern 
company  maintains  heated  oil  under  pressure  for  quick 
change-ovei-,  which  can  be  effected  in  two  minutes.  Oil 
burned  in  hogged-fuel  furnaces  gives  lower  efficiency 
than  oil  in  oil  furnaces,  Mr.  Merwin  said. 

J.  H.  Polphemus,  general  manager  of  the  port  of 
Portland,  stated  that  hogged  fuel  caused  $3,000  monthly 
savings  on  a  dredge  and  that  there  was  10,000  lb. 
(4,500  kg.)  evaporation  per  fuel  unit  or  seven  pounds 
evaporation  per  hour  per  square  foot  heating  surface 
(0.29  kg.  per  sq.m.).  The  opinion  was  expressed  by 
Messrs.  Merwin  and  Corbet  that  short  straight  grate 
bars  are  preferable  to  any  others  and  that  no  difficulty 
would  result  from  distortion  provided  there  were  suf- 
ficient supports.  The  ash  pit  could  be  flooded  to  reduce 
the  temperature  of  the  lower  surface  of  grates.  Stokers 
;ire  too  expensive  at  present  prices  of  fuel. 

Mr.  Corbet  was  of  the  opinion  that  the  wood-moisture 
content  was  independent  of  climatic  conditions  and 
entirely  dependent  on  the  kind  of  wood  and  its  treat- 
ment before  hogging.  He  thought  some  moisture  was 
preferable,  as  e.xtremely  dry  wood  flashed  in  the  fur- 
naces and  also  introduced  an  undesirable  hazard  in 
storage.  A  mixture  of  wet  fuel  with  refuse  from  kiln- 
dried  wood  gives  the  best  firing  results. 


Japan  Is  Soon  to  Have  a  160-Kv. 
Transmission  Line 

A  140-MILE  transmission  line  between  Seto  and 
Osaka,  Japan,  now  under  construction,  will  be 
operated  at  160,000  volts,  three-phase,  60  cycles,  with 
neutral  grounded  through  resistance.  This  is  part  of 
an  extensive  hydro-electric  development  program 
involving  an  ultimate  capacity  of  200,000  kw.  and  trans- 
mission lines  totaling  more  than  400  miles  in  length. 
The  project  is  being  undertaken  in  three  successive 
steps  of  30,000  kw.  for  the  first,  70,000  kw.  for  the 
second  and  100,000  kw.  for  the  third  development.  All 
of  the  power  plants  will  be  operated  eventually  in 
l)arallel  over  two  circuits  on  a  single  steel-tower  line 
having  a  capacity  of   100,000  kw. 

The  fir.'^t  deve'opment  now  under  way  is  the  construc- 
tion of  two  plants,  one  of  9,000  kw.  at  Mosegawa  and 
one  of  19,000  kw.  at  Seto. 
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Chicago  Electrical  Men  Effect 
Wage  Settlement 

THE  strike  on  the  surface  car  lines  of  Chicajro  which 
beyran  without  warninj?  on  Thursday  morning,  July 
15,  ended  as  abruptly  on  Sunday,  July  18,  after 
demora'izing  the  surface  car  service  completely  for  one 
day  and  partially  for  three  days  and  threateninfi  strikes 
that  would  have  affected  the  city  lighting  service  and 
industrial  plants.  The  city  electrical  inspection  service 
was  affected  by  a  demand  for  an  increase  of  $500  per 
year  for  forty-three  electrical  inspectors  and  S300  pev 
year  for  twenty-three  maintenance  men.  It  was 
announced  that  these  demands  were  met,  but  that  when 
the  money  already  appropriated  was  spent  the  men 
would  have  to  be  laid  off,  though  this  would  not  occur 
until  Nov.  15.  Action  by  the  city  finance  committee 
approving  the  new  rates  must  be  taken  before  they  are 
effective.  In  the  street-car  settlement  line  foremen  get 
the  rate  offered  by  the  company  of  $10  per  day,  $0  is 
to  be  paid  to  linemen  and  $7  to  helpers,  whi'e  substa- 
tion men  will  receive  $120  per  month  for  the  first  year, 
$125  for  the  second,  $130  the  third  and  $145  the  fourth. 
Operators  will  get  $210  and  $200,  the  figures  offered 
by  the  company.     Union  demands  were  $225. 


Greensboro,  N.  C,  Stands  by  Its  Local 
Electric  Company 

AN  INTERESTING  instance  of  popular  support  for 
^  an  established  public  utility  company  is  reported 
from  Greensboro,  N.  C,  where  at  a  recent  election  a 
franchise  sought  by  a  competing  company  was  refused 
by  a  vote  of  090  to  78.  The  company  which  received 
this  signal  mai'k  of  confidence  is  the  North  Carolina 
Public  Service  Company.  Between  this  company  and 
the  Southern  Power  Company,  from  which  it  purchases 
energy,  a  dispute  over  rates  exists  which  is  now  await- 
ing defermination  in  the  Superior  Court.  The  local 
company  charges  the  Southern  Power  Company  with 
discrimination,  and  the  power  company  as  part  of  its 
legal  fight  sought  the  Greensboro  franchise. 

According  to  R.  J.  Hole,  vice-president  and  general 
manager  of  the  North  Carolina  Public  Service  Com- 
pany, the  citizens  of  Greensboro,  scorning  any  possible 
financial  saving  that  the  entry  of  the  larger  company 
might  bring,  rallied  to  the  support  of  their  local  utility. 
Merchants,  professional  men,  labor  unions,  the  colored 
clergymen  and  others  of  influence  made  public  declara- 
tions in  its  favor,  and  the  result  was  the  overwhelming 
victory  above  recounted. 


Powers  of  State  Commission  to  Modify 
City  Franchise 

RESTRICTIONS  imposed  by  the  public  utilities  law 
,  on  the  powers  of  the  cities  of  Utah  to  control  b.v 
franchise  utilities  operating  within  their  boundaries 
were  defined  by  the  Supreme  Court  of  Utah  in  deciding 
the  case  of  Murray  City  against  the  Utah  Light  & 
Traction  Company  and  the  Utah  Power  &  Light  Com- 
pany. The  suit  was  brought  by  Murray  City  to  test 
the  leg.ility  of  a  ruling  of  the  Public  Utilities  Commis- 
sion in  violation  of  the  rate  provisions  of  the  franchise 
granted  by  the  city  to  the  traction  company.  It  was 
appealed  from  the  district  court  to  the  Supreme  Court. 
That  body  upholds  the  district  court,  pointing  out  that 


in  a  Salt  Lake  City  case  against  the  same  company  it 
held  ihat  the  state  retained  the  power  to  modify  or 
annul  a  charge  for  services  rendered  by  a  public  utility 
and  that  any  such  order  made  by  the  commission  is 
binding.  The  court  explicitly  refrains  from  e.xpressing 
any  opinion  on  the  right  of  the  city  to  cancel  the  fran- 
chise for  failure  on  the  part  of  the  company  to  comply 
with  other  of  its  provisions,  that  question  not  being 
l)efore  it. 

Michigan  Section,  N.  E.  L.  A.,  Arranges 
a  Diversified  Program 

THE  tentative  program  for  the  seventh  annual  con- 
vention of  the  Michigan  Section  of  the  National 
Electric  Light  Association,  which  will  be  held  on  Aug. 
24  to  Aug.  26  at  Ottawa  Beach,  Mich.,  is  as  follows: 

Titesdtiy,  Aug.  -'.;,  10  a.m. — President's  address,  W.  M. 
LewLs;  "Legislation,"  by  W.  M.  Smith,  chairman  Michigan 
Pulilic  Utilit'es  Commission;  address  by  M.  J.  InsuU,  presi- 
dent N.  E.  L.  A.;  "The  Future  of  the  Public  Utility,"  by  M. 
H.  Aylesworth,  e.xecutive  manager  N.  E.  L.  A.;  address  by 
B.  J.  Mallaney,  Illinois  Committee  on  Public  Utility  In- 
formation. 

2  p.m. — "Proper  Maintenance  of  Electric  Meters,"  by 
J.  C.  Langdell,  Consumers'  Power  Company;  "Standardized 
Construction,"  by  B.  L.  HufF,  Consumers'  Power  Company; 
"Boiler-Room  Efficiency,"  by  R.  C.  Felger,  Detroit  Edison 
Company. 

8  p.m. — Illustrated  talk,  "Journeys  in  Cloudland,"  by  M. 
Luckiesh,  National  Lamp  Works  Laboratories. 

Wednesday,  Aiiff.  25,  10  a.m. — "Home  Rule  Versus  State 
Control,"  by  W.  J.  Hagenah;  "Light  in  the  Home,"  by  M. 
Luckiesh;  "Standardization  and  Application  of  Electric 
Equipment  as  Applied  to  Farms,"  by  Prof.  A.  R.  Sawyer, 
Slichigan  Agricultural  College;  "Dishwashers  and  Other 
Labor-Saving  Devices,"  by  C.  H.  Bay,  Detroit  Edison 
Company. 

Thursday,  Aug.  26,  10  a.m. — "Machine  Billing  and  Ledger 
Posting,"  by  C.  H.  Hunsburger,  Consumers'  Power  Com- 
pany; discussion  by  J.  D.  Jacobus,  Detroit  Edison  Com- 
pany; "The  Value  of  Statistics,"  by  H.  A.  Snow,  Detroit 
Edison  Company. 

Entertainment  features  have  been  arranged  for  Tues- 
day and  ^^'ednesday  afternoons,  and  on  Wednesday 
evening  there  will  be  a  dinner,  with  an  address  on 
"Publicity"  by  J.  B.  Wootan  of  New  York  City. 

Kansas  City  Company  to  Build  New  Sub- 
stations as  Measure  of  Economy 

IN  ORDER  to  insure  a  better  distribution  of  power 
and  obviate  the  present  heavy  transmission  losses, 
the  Kansas  City  (Mo.)  Light  &  Power  Company  is 
about  to  begin  work  oh  plans  to  bring  its  generating 
system  near  its  main  load,  instead  of  having  it  at  one 
end  of  the  system  as  heretofore.  With  this  economical 
end  in  view  it  will  e.xpend  approximately  $500,000  in 
the  next  two  years  in  the  installation  of  five  new  sub- 
stations in  the  downtown  district  between  Oak  and 
Wyandotte  and  Seventh  and  Fifteenth  Streets.  The 
big  substation  at  Fifteenth  and  Walnut  Streets  is  to 
be  abandoned  as  facilities  for  operation  under  the  new 
substation  scheme  develop. 

The  stations  will  be  equipped  with  automatic  motor- 
generator  sets.  The  company  has  already  purchased  one 
2,500-kw.  rotary  converter  and  a  standard  1,500-kv. 
rotary  is  to  be  used  in  the  R.  A.  Long  station.  The 
equipment  in  use  at  the  Fifteenth  Street  substation  has 
been  23-cycle;  the  new  substation  will  be  designed 
for  GO  cycles. 
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Pacific  Gas  &  Electric  Sells  $10,- 
000,000  of  Gold  Notes. — It  is  announced 
that  the  issue  of  $10,000,000  in  five- 
year  7  per  cent  convertible  gold  notes 
of  the  Pacific  Gas  &  Electric  Company 
has  been  entirely  disposed  of,  more  than 
$7,000,000  being  taken  in  California. 

A  Radio  Relay  Test, — A  wireless 
message  was  recently  sent  from  Du- 
buque, Iowa,  to  Minneapolis,  Minn.,  by 
a  circuitous  route  involving  its  relay 
through  twenty-six  stations  in  five 
states,  the  total  distance  thus  covered 
being  3,000  miles.  The  time  taken  was 
two  hours. 

Railroad  Electrification  in  Japan. — A 
bill  has  been  introduced  into  the  Japa- 
nese Parliament  intended  to  bring  about 
the  conversion  of  steam  railroads  to 
electric  motive  power.  It  is  proposed 
to  organize  the  Imperial  Electi-ic  Rail- 
road Company  with  a  capital  of  $.50,- 
000,000,  of  which  one-half  will  be  in- 
vested by  the  government. 

Water-Power  Resources  of  Greece. — 

A  syndicate  of  Greek  banks  in  associa- 
tion with  French  investors  is  about  to 
conduct  an  e.xtended  investigation  into 
the  hydro-electric  possibilities  of  Greece. 
The  syndicate  will  be  financed  by  the 
Greek  government,  which,  though  it  is 
not  bound  to  accept  the  proposals  made 
by  the  investigators,  is  thoroughly  com- 
mitted to  the  policy  of  water-power 
development. 

Flat-Rate  Charges  Arouse  Protest  in 
British  City. — The  Corporation  of  Shef- 
field, England,  has  recently  adopted  a 
fiat-i'ate  system  of  charges  for  electric- 
ity which  has  naturally  called  forth 
vigorous  opposition  in  that  city  of 
manufacturers.  The  assertion  is  made 
that  if  the  users  of  power  have  to  pay 
the  same  rates  as  lighting  customers, 
orders  for  electrification  of  factories 
will  be  canceled  and  use  of  the  city's 
tnergy  largely  discontinued. 

Increase  .\llowed  to  Atlantic  Coast 
Company. — The  New  Jersey  Board  of 
Public  Utilities  has  granted  to  the 
Atlantic  Coast  Electric  Light  Company 
an  increase  of  its  base  rate  in  Asbury 
Park,  N.  J.,  and  contiguous  places  from 
10  cents  to  12  cents  a  kilowatt-hour, 
which  the  board  says  is  virtually  a 
return  to  a  former  rate  and  not  exces- 
sive. It  has  al.o  permitted  the  com- 
pany to  make  a  connection  charge  of  $3 
for  each  customer,  which  is  to  be 
refunded  if  the  customer  remains  at  the 
shore  more  than  six  months. 

Electricity  Barred  from  California 
Mines. — Yielding  to  the  protests  of 
many  farmers  in  the  lower  part  of 
Nevada  County,  Cal.,  the  Railroad 
Commission  of  California  has  denied 
the  application  of  the  Pacific  Gas  & 
Electric  Company  for  permission  to 
install  electric  power  in  the  Empire  and 
North  Star  mines.  In  doing  so  the  com- 
pany would  have  discontinued  the  exist- 
ing water-power  supply  at  the  mines 
and  would  thus,  it  was  asserted,  have 
deprived  the  farms  of  the  irrigation 
service  furnished  by  the  distribution  of 
this  water  after  it  had  served  its  first 
purposes. 


Current  News 
and  Notes 

Timely  items  on  eleeirical  happen- 
ings throughout  tlie  world,  to- 
gether with  brief  notes  of  general 
interest. 


Hydro-Electric  Development  in  Ar- 
kansas.— Final  plans  of  the  Arkansas 
Hydro-Electric  Development  Company, 
which  contemplates  the  expenditure  of 
$3,000,000  in  White  and  Cleburne  Coun- 
ties, Ark.,  in  the  development  of  a 
hydro-electric  plant  on  Little  Red 
River,  are  for  the  erection  of  two  power 
houses  and  130  miles  of  transmission 
line.  One  power  house  will  have  an  in- 
stallation rated  at  10,500  kw.  and  the 
other  power  house  one  rated  at  6,000  kw. 
The  project  calls  for  the  development 
of  22,000  hp.  and  the  construction  of 
two  dams  .500  ft.  and  550  ft.  in  height. 

South  Dakota's  Water-Power  Re- 
sources.— Finding  fault  with  an  official 
map  of  water-power  resources  repro- 
duced in  the  New  York  Times,  which 
gives  to  South  Dakota  only  one-tenth 
of  1  per  cent  of  the  nation's  total, 
Doane  Robinson  of  Pierre,  S.  D.,  writes 
to  that  newspaper:  "Briefly,  South 
Dakota  is  among  the  big  common- 
wealths in  potential  water  power,  and 
we  are  well  on  our  way  in  the  prelim- 
inaries which  will  develop  500,000  com- 
mercial horsepower,  or  about  1  per  cent 
of  the  total  available  in  the  United 
States,  a  development  which  will  save 
the  consumption  of  2,000,000  tons  of 
coal   annually." 

Union  Opposition  to  Electricity  in 
Mines. — According  to  a  dispatch  to  the 
Philadelphia  Recurd,  Thomas  Kennedy, 
president  of  District  No.  7,  United  Mine 
Workers,  has  asserted  that  he  contem- 
plates further  activities  for  inducing 
the  next  Pennsylvania  Legislature  to 
consider  prohibition  of  the  use  of  elec- 
tricity in  mines,  as  proposed  a  few 
years  ago  when  a  mine  law  code  was 
under  debate.  Mr.  Kennedy  cited  as  an 
instance  of  the  alleged  danger  in  the 
use  of  electricity  a  fire  at  the  Harwood 
plant  which  furnishes  power  to  a  score 
of  towns  and  collieries.  The  service 
was  suspended  from  1  to  11  p.m.,  and 
Kennedy  declared  such  an  occurrence 
might  at  any  time  cause  hundreds  of 
fatalities  through  failure  of  ventilating 
systems  driven  by   electricity   to   work. 

The  Minneapolis  Dam. — As  a  result 
of  passage  by  Congress  of  the  water- 
power  bill,  St.  Paul,  Minneapolis  and 
the  University  of  Minnesota,  as  mem- 
bers of  the  Municipal  Hydro-Electric 
Corporation,  are,  says  the  Iiujirovement 
riillctiii  of  Minneapolis,  in  a  position 
to  acquire  the  power  created  at  the 
high  dam  in  that  city.  Under  the  bill, 
if  the  government  does  not  erect  the 
high  (lam  plant,  the  rights  may  be  ob- 
tained through  lease  by  the  municipal 
corporation  or  by  private  corporations. 
The  municipal  corporation  has  author- 


ity to  finance  the  project  through  legis- 
lative enactment.  Engineers  who  made 
the  investigation  for  the  War  Indus- 
tries Board  estimated  that  the  plant 
would  cost  between  $1,250,000  and 
$1,500,000.  It  is  believed  that  under 
present  conditions  the  plant  would  cost 
at  least  $2,000,000.  The  report  also 
showed  that  the  maximum  power  to  be 
developed  to  high-water  stages  was 
12,000  kw.  and  the  minimum  3,000  kw. 
George  R.  Smith,  former  congressman, 
who  led  the  fight  for  the  measure  in 
Congress  in  1916,  said:  "Expenditure 
of  the  money  necessary  to  build  and 
equip  the  power  plant  and  provide  dis- 
tribution of  the  electricity,  even  in 
these  abnormal  times,  would  be  war- 
ranted, although  it  might  be  advisable 
to  wait  a  short  time.  The  foundation 
the  government  built  is  worth  half  a 
million  dollars  today.  To  erect  a  su- 
perstructure and  equip  it  with  ma- 
chinery would  not  cost  more  than  $500,- 
000.  But  the  distribution  would  be  the 
greater  element  of  expense.'* 

An   English   Farm   Wind   Turhine. — 

Electric  plants  driven  by  wind  power 
are  to  be  found  in  various  countries  of 
northern  Europe.  The  Electrical  Times 
of  London  contains  an  account  of  a 
motor  being  erected  on  an  English  farm 
to  replace  an  oil-driven  set.  When  com- 
pleted it  will  drive  a  dynamo,  punip 
water  and  do  other  farm  work.  Wind 
turbines  like  the  one  in  question  are 
from  6  ft.  to  20  ft.  in  diameter,  with 
single  or  multiple  motors,  and  their 
power  may  be  increased  by  adding  more 
vanes.  The  tower  is  of  steel,  fitted 
with  ladder  and  platform  and  with  veer- 
ing ari-angements  to  keep  the  face  of 
the  motor  square  to  the  wind  and  au- 
tomatic gear  to  cut  off  wind  above  the 
desired  velocity.  For  use  with  a  dyna- 
mo batteries  are  necessary  for  storage 
of  the  energy.  The  initial  outlay  at 
present  high  prices  is  about  £100  for  a 
tui'bine  developing  1  hp.  in  a  15-mile- 
per-hour  wind.  Fuel  costs  nothing  and 
upkeep  little. 

More  Rate  Increases  Granted  in 
Various  Sections. — The  Boai'd  of  Elec- 
tric Light  Commissioners  of  Meriden, 
Conn.,  has  approved  an  advance  in  the 
rates  of  the  Meriden  Electric  Light 
Company  of  approximately  20  per  cent 
for  a  three-month  period  which  began 
July  1.  The  Public  Service  Commission 
of  West  Virginia  has  increased  the 
rates  of  the  Hartland  Power  Company 
of  Clay  County,  now  in  the  hands  of  a 
receiver,  by  permitting  a  surcharge  of 
125  per  cent  on  monthly  bills  for  power 
Used  based  upon  a  primary  charge  and 
150  per  cent  on  bills  for  power  based 
upon  a  secondary  charge.  The  city  of 
Fort  Wayne,  Ind.,  and  the  Indiana 
Service  Corporation  have,  with  the 
approval  of  the  Indiana  commission, 
agreed  upon  a  fuel  clause  providing 
that  for  each  5-ccnt  increase  in  the 
average  monthly  cost  of  coal  above 
$3.60  per  ton  delivered  at  the  power 
houses  there  be  added  to  the  monthly 
bill  0.15  mill  per  kilowatt-hour,  with  a 
corresponding  decrease  in  case  the  cost 
of  coal  is  less  than  $3.40  a  ton. 
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Commission 
Rulings 


Important  decision!)  of  various  stat<- 
bodies  InvolvlriB  or  affecting  elec- 
tric light  anii  power  iitllltlef!. 


Apportionment  of  Taxes  of  Utility 
OperatinK  Two  Departments. — In  the 
case  of  a  utility  operatintr  both  an  elec- 
tric and  a  water  department,  the  taxes 
should,  a  decision  of  the  West  Virsinia 
Public  Service  Commission  affirmed,  be 
borne  by  each  department  in  proportion 
to  its  respective  value. 

Disconnection  CharRe  Authorized. — 
Complaint  beinj;  made  concerning;  a 
charpe  of  $1  made  upon  the  disconnec- 
tion of  gas  or  electric  service  by  the 
People's  Power  Company  in  cases  where 
the  consumer  had  used  the  service  less 
than  one  year  at  that  location,  the 
Illinois  Public  Utilities  Commission 
found  the  charRC  to  be  justified  by 
the  expense  involved,  although,  owing 
apparently  to  an  oversight,  it  had  never 
been  included  with  the  scheduled 
charges  on  file  with  the  commission. 

Neglect  to  .\dd  Surcharge  Does  Not 
Prevent  Collection  Later. — The  Railroad 
Commission  of  California  in  a  recent 
decision  held  that  the  fact  that  the 
Coast  Valleys  Gas  &  Electric  Company, 
through  an  oversight,  neglected  to  add 
the  surcharge  allowed  by  the  Railroad 
Commission  on  bills  for  power  furnished 
a  mining  company  constituted  no  rea- 
son why  the  mining  company  should 
not  pay  the  surcharge  when  the  bill 
was  presented.  The  commission  dis- 
missed the  complaint  brought  against 
the  power  company  by  the  mining  corn- 
pan;'  because  of  the  power  company's 
effort  to  collect  the  surcharge  in  a 
lump  sum. 

Powers  of  Indiana  Commission. — In- 
asmuch as  the  Indiana  statute  contains 
no  emergency  clause  authorizing  regu- 
lation of  service,  the  Public  Service 
Commission  disclaims  power  to  relieve 
a  utility  from  the  standards  of  service 
set  up  in  an  unsurrendered  franchise. 
However,  notwithstanding  the  maxi- 
mum rates  provided  in  franchises,  the 
commission  has  the  power  temporarily 
to  increase  such  rates  to  meet  emer- 
gency situations  and  may  also  increase 
minimum  rates  or  establish  a  minimum 
charge  if  none  exists.  The  commis- 
sion, in  its  own  opinion,  does  not  have 
the  jurisdiction  to  require  a  utility  to 
make  extensions  within  a  municipality. 

Protection     from      Competition. — On 

complaint  of  a  customer  of  the  Bucks 
County  Electric  Company  whose  ser- 
vice had  been  discontinued  because  he 
violated  a  rule  of  the  company  for- 
bidding him  to  use  any  other  electrical 
energy  than  that  furnished  by  the  com- 
pany without  first  obtaining  its  consent, 
the  Pennsylvania  Public  Service  Com- 
mission has   ordered   the  rule  in   ques- 


tion rescinded.-Kolding  it  to  be  "unjust 
and  urireasonable."  "The  utility  may," 
the  commission  said,  "adopt  rates 
which  will  secure  it  an  adequate  and 
leasonable  return  for  the  service  which 
p  particular  class  of  customers  de- 
mands, but  it  cannot  refuse  its  service 
simply  because  the  customer  does  not 
purchase  all  of  his  electricity  from  it." 

What  Constitutes  an  Electric  Utility. 
—In  dismissing  the  complaint  of  the 
Union  Electric  Light  &  Power  Com- 
pany against  the  Tibre  Power  Com- 
pany, the  Public  Service  Commission  of 
.Missouri  has  found  that  an  industrial 
plant  selling  surplus  electrical  energy 
upon  its  own  premises  to  a  few  con- 
sumers within  a  limited  area  is  not  a 
public  utility  subject  to  the  jurisdiction 
of  the  commission.  The  crossing  of  a 
public  street  with  the  transmission  line 
is  not  the  controlling  factor. 

Missouri  Commission  Grants  Variable 
Rates  Based  on  Costs  of  Coal  and  Labor. 
— Permission  has  been  granted  by  the 
Missouri  Public  Service  Commission  to 
the  Cupples  Station  Light,  Heat  & 
Power  Company  of  St.  Louis  to  increase 
its  rates  for  all  classes  of  service  by 
means  of  fuel  and  labor  clauses  operat- 
ing as  a  sliding  scale.  These  clauses 
took  effect  on  July  ,1.  By  their  provi- 
sions, which  are  similar  to  those  of  an 
order  obtained  by  the  Union  Electric 
Light  &  Power  Company  a  year  ago, 
0.04.5  per  cent  per  kilowatt-hour  shall 
be  added  or  subtracted  for  each  increase 
or  decrease  of  1  cent  or  major  fraction 
thereof  above  or  below  the  cost  of  14.. 5 
cents  per  1,000,000  B.t.u.  for  coal  de- 
livered in  the  company's  bunkers,  and 
0.012  cent  per  kilowatt-hour  shall  be 
added  or  subtracted  for  each  increase 
or  decrease  of  1  cent  or  major  fraction 
thereof  above  or  below  an  equivalent 
hourly  wage  of  all  employees  (exclud- 
ing department  heads  and  officers)  of 
•"i8  cents  an  hour. 

Contract  Limitation  of  Service  to  In- 
stallations of  7")  Kw.  ITnconstitutional. 
— A  contract  entered  into  between  the 
Niagara  &  Erie  Power  Company  and 
the  town  of  Dunkirk  for  the  extension 
of  electric  service  now  furnished  to 
the  municipal  plant  of  the  city  of  Dun- 
kirk into  the  surrounding  town  has 
been  declared  unconstitutional  by  the 
Public  Service  Commission  for  the 
Second  District  of  the  State  of  New 
York,  as  contravening  the  transporta- 
tion corporations  law  of  the  state,  which 
forbids  discrimination  between  custo- 
mers. The  discriminatory  clauses  of 
the  franchise  which  the  commission 
disapproves  are  one  forbidding  the  com- 
pany to  furnish  electrical  energy  to  con- 
sumers whose  requirements  for  power 
are  less  than  75  kw.  and  one  specifying 
that  the  company  shall  not  be  compelled 
to  supply  consumers  of  75  kw.  or  more 
unless  "a  reasonable  return  upon  the 
necessary  investment"  shall  be  received. 
I  nder  the  contract  the  company  could 
not  sell  its  product  for  redistribution 
t'>  any  except  the  city  of  Dunkirk,  its 
other  customers  to  be  such  as  the  city 
was  unable  or  unwilling  to  supply  and 
business  with  them  to  be  limited  by 
the  provisions  just  stated. 


Recent  Court 
Decisions 


Findings  i>f  higher  courts  In  legal 
cases  involving  electric  light,  power 
nnd  other  public  utility  companle.-' 


Eminent'  Domain  and  Electric  Util- 
ities.— The  Commission  of  .Appeals  of 
Texas  h^s  declared  that  the  laws  of 
that  state  in  providing  for  condem- 
nation of  land  by  gas  and  electric  com- 
panies do  not  extend  to  such  companies 
the  provision  by  which  railroails,  pipe 
lines  and  telegraph  and  telephone  lines 
are  enabled,  in  case  of  a  suit  against 
them  by  a  landowner,  to  litigate  the 
ijuestion  of  condemnation,  the  provision 
alluded  to  being  a  special  one  and  not 
included  in  the  law  that  governs  gas 
and  electric  companies.  (222  S.  W. 
217.) 

Declaration  of  Death  of  Child  from 
Uninsulated  Wires  Furnishes  Legal 
Cause  of  Action. — In  Love  vs.  Virginian 
Power  Company,  where  damages  were 
sought  because  of  the  death  of  a  child 
from  electric  shock  received  while  play- 
ing on  a  pile  of  slag  placed  under 
defendant's  high-tension  cables  subse- 
quent to  their  erection,  the  Supreme 
Court  of  Appeals  of  West  Virginia  held 
that  sufficient  cause  of  action  had  been 
stated  in  the  complaint.  The  slag  had 
been  under  the  wires  for  two  years,  and 
the  court  held  that  the  defendant  knew 
or  should  have  known  that  children 
v/ere  accustomed  to  play  on  it.  When 
a  company  maintains  a  high-tension  line 
in  a  place  where  others  may  lawfully 
resort  from  motives  of  business,  pleas- 
ure or  curiosity  it  is  bound  to  take  pre- 
caution for  their  safety  by  insulating 
the  wire  or  other  adequate  means.  (103 
S.  E.  352.) 

Public  Service  Commissions  and 
the  Fourteenth  Amendment. — Affirming 
that  an  order  of  a  state  public  service 
commission  prescribing  a  schedule  or 
maximum  future  rates  is  legislative  in 
character,  the  United  States  Supreme 
Court  has  declared  that  the  Pennsyl- 
vania public  service  company  law — 
construed  by  the  state  Supreme  Court 
as  withholding  from  the  courts  power 
to  determine  the  question  of  confisca- 
tion according  to  their  own  independent 
judgment,  on  an  appeal  from  an  order 
of  the  commission  fixing  rates — denies 
due  process  of  law  under  the  Fourteenth 
Amendment  unless  it  clearly  authorizes 
some  other  proceeding  in  which  the 
order  may  be  challenged  as  confisca- 
tory; nor  does  the  section  of  the  public 
service  company  law  relative  to  injunc- 
tions provide  such  a  proceeding.  A 
decree  of  the  Supreme  Court  of  Penn- 
sylvania sustaining  an  order  of  the 
commission  has  been  reversed  by  the 
United  States  Supreme  Court  for  the 
foregoing  reason,  and  the  case — one  in- 
volving the  rates  of  a  water  company — 
remanded.     (40  S.  C.  R.  527.) 
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Col.  Dudley  J.  Hard,  the  newly 
jlected  president  of  the  Ohio  Electric 
Light  Association,  is  both  a  native  Ohio 
central-station  man  and  a  soldier.  He 
was  born  and  educated  in  Wooster, 
Ohio,  where  for  the  last  eleven  years 
he  has  been  vice-president  of  the  Woos- 
ter Electric  Company,  which  was  oi'- 
ganized  by  his  father,  C.  V.  Hard,  in 
1886,  when  there  were  only  two  other 
electric  lighting  companies  in  the  state. 
Colonel  Hard  has  been  in  the  central-, 
station  business  since  his  graduation 
from  the  University  of  Wooster  in  1893. 
In  1894  he  was  elected  secretary  and 
treasurer  of  the  Cleveland  Light  & 
Power  Company,  and  he  still  holds  that 


Men 
of  the  Industry 


Changes  in  Personnel 

and  Position — 

Biographical  Notes 


mission  in  1918.  A  short  time  ago  Mr. 
Henley  was  made  chairman  of  the  com- 
mittee that  is  revising  the  rules  for 
overhead  line  construction  for  the  State 
of  California. 


dual  position  in  addition  to  his  official 
connection  with  the  Wooster  company. 
When  a  boy  the  future  central-station 
executive  was  much  interested  in  mili- 
tary matters  and  for  about  thirty  years 
dating  from  1888  he  was  a  member  of 
the  Ohio  National  Guard.  During  that 
time  he  served  his  country  in  a  military 
capacity  on  three  occasions,  first  at 
Santiago  in  the  Spanish-American  War 
as  a  lieutenant  of  the  Eighth  Ohio  In- 
fanti'y,  then  on  the  Mexican  border  in 
1916-17,  where  he  commanded  the  Ohio 
cavalry  as  major  of  the  First  Ohio 
Squadron,  and  lastly  as  colonel  of  the 
13.5th  Field  Artillery,  with  which  he 
spent  nine  months  in  Franco.  The 
honor  which  the  Ohio  central-station 
men  have  bestowed  upon  Colonel  Hard 
v/as  also  conferred  upon  his  father  some 
years  ago. 

O.  M.  Booher,  who  for  the  past 
twelve  years  has  been  manager  of  sales 
for  the  Indiana  Railways  &  Light  Com- 
pany, Kokomo,  Ind.,  has  resigned  to 
become  general  manager  of  the  Kokomo 
Brick  Company.  Mr.  Booher  was  very 
active  in  committee  work  of  the  In- 
diana Electric  Light  Association. 

Edward  W.  Harry  has  resigned  as 
electrical  engineer  for  the  National 
Tube  Company,  to  become  chief  elec- 
trical engineer  with  the  Pittsburgh 
Steel  Company  at  Monessen,  Pa.  Mr. 
Harry  started  with  the  electrical  de- 
partment in  1910  as  a  lineman  and 
while  in  this  employ  took  a  course  in 


electrical  engineering  at  Carnegie  In- 
stitute of  Technology,  being  graduated 
in  1915.  While  employed  in  the  depart- 
nient  he  had  a  varied  experience  as 
lineman,  armature  winder,  meterman, 
draftsman,  electrical  designer  and  en- 
gineer. 

T.  D.  Ramm  has  resigned  from  the 
St.  Paul  Gas  Light  Company,  where  he 
was  general  superintendent  ot  the  elec- 
trical division,  to  become  connected 
with  the  Pennsylvania-Ohio  Electric 
Company,  Youngstown,  Ohio.  Mr. 
Ramm  started  with  the  St.  Paul  com- 
pany as  a  cadet  engineer  seven  years 
ago  and  was  successively  promoted  to 
assistant  electrical  engineer,  electrical 
engineer,  assistant  superintendent,  su- 
perintendent of  distribution,  assistant 
to  the  engineer  and  general  superin- 
tendent. 

Lloyd  Henley,  electrical  engineer  with 
the  California  Railroad  Commission,  has 
left  the  commission  to  take  up  the 
woi'k  of  rate  research  engineer  with  the 
San  Joaquin  Light  &  Power  Corpora- 
tion. Mr.  Henley  was  graduated  from 
Stanford  University  with  the  class  of 
1908  and  entered  the  construction  de- 
partment of  the  Pacific  Gas  &  Electric 
Company.  For  a  time  he  was  vrith  J. 
G.  White  &  Company  in  the  constnic- 
tion  of  the  Bakersfield  steam  plant  for 
the  San  Joaquin  Light  &  Power  Com- 
pany. He  rejoined  the  Pacific  Gas  & 
Electric  Company  when   that  company 


Obituary 


James  Mitchell,  president  of  the  Ala- 
bama Power  Company,  and  one  of  the 
pioneers  in  the  electric  railway  field, 
died  at  his  home  at  St.  James,  Long 
Island,  N.  Y.,  July  22,  aged  fifty-four. 
A  Canadian  by  birth,  he  was  educated 


started  the  Drum-Spaulding  project. 
For  a  number  of  years  Mr.  Henley  was 
foreman  of  tlie  Drum  power  house 
leaving  that  company  to  accept  a  posi- 
tion with  the  California  Railroad  Com- 


at  the  Milton  (Mass.)  High  School 
and  in  1884  joined  the  Thomson- 
Houston  forces  at  Lynn,  Mass.  Here 
he  was  kept  busy  making  the  apparatus 
used  by  Professors  Thomson  and  Rice 
until  advancement  came  and  he  had 
charge  of  the  manufacturing  company's 
first  stationary  and  railway  motors. 
He  then  entered  the  railway  department 
and  was  instrumental  in  installing  elec- 
tric steel  railway  systems  in  a  number 
of  cities,  besides  placing  in  Brazil  the 
first  electric  street  railway  in  South 
America.  For  seventeen  years  he  was 
in  South  America  installing  sti'eet  ral- 
way  and  electric  systems.  After  his 
return  to  the  United  States  he  devoted 
his  attention  to  the  Alabama  Power 
Company.  This  company  under  Mr. 
Mitchell's  direction  has  had  a  most  re- 
markable growth,  having  now  consid- 
erably over  100,000  hp.  installed  in  its 
various  plants.  lie  was  one  of  the  early 
advocates  of  electric  steel  production 
and  at  Anniston,  Ala.,  he  laid  the 
!;roundwork  for  a  rapidly  growing  elec- 
tric steel  and  ferromanganese  industry. 

Adrian  Onderdonk  Schoonmaker,  pres- 
ident and  treasurer  of  the  A.  O.  Schoon- 
maker Company,  mica  manufacturers, 
died  in  New  York  on  June  23.  Mr. 
Schoonmaker  was  born  Aug.  4,  1851, 
and  was  graduated  from  the  Brooklyn 
Polytechnic  Institute.  He  entered  the 
mica  insulation  business  when  a  young 
man  and  at  the  time  of  his  death  had 
built  up  a  very  considerable  business. 
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Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies    -Notes  on  Industrial  Activities 

and  Business  Methods 


Greater  Use  of  Trade  Aceeptiince 
Strongly  Urged 

THAT  the  trade  acceptance  is  coming  more  and  more 
into  use  by  electrical  supply  jobbers  is  fully  attested 
by  reports  from  several  sources.  Representative  job- 
bers throughout  the  country  are  using  it  as  a  means  of  sta- 
bilizing not  only  their  owri  credit  standing  but  also  that  of 
their  customers,  and  they  are  pushing  it  wherever  they  see 
that  benefit  will  result.  One  of  the  more  significant  results 
is  that  of  converting  open  accounts,  which  have  acquired  a 
habit  of  running  sixty  or  seventy-five  days  or  so,  to  a  trade 
acceptance  basis  for  payment  in  forty-five  days,  at  the  same 
time  permitting  discount  at  the  bank. 

It  is  perfectly  true  that  this  method  of  collection  has  not 
been  sold  to  all  jobbers,  and  it  is  very  probable  that  by  the 
old  method  of  open  account  the  jobber  is  able  to  keep  some 
business  which  otherwise  he  would  lose.  But  there  is  room 
to  question  the  value  of  such  accounts.  There  is  no  doubt 
that  many  jobbers  not  now  using  acceptances  would  take 
them  up  if  they  were  thoroughly  acquainted  with  their  use. 

The  National  Association  of  Credit  Men  only  two  months 
ago  in  convention  strongly  expressed  its  approval  of  the 
trade  acceptance  as  a  desirable  credit  instrument,  thus  re- 
affirming its  position  on  this  question  as  taken  in  previous 
years.  The  banking  and  currency  committee  of  this  asso- 
ciation particulai-ly  stresses  the  value  of  the  trade  accept- 
ance in  the  conversion  of  indifferent  and  slow  debtors  to 
prompt  payers  and  frequently  to  discounters.  That  com- 
mittee believes  that  as  a  collection  instrument  nothing 
better  was  ever  devised,  but  believes  its  purpose  is  defeated 
if  taken  in  payment  of  past-due  accounts. 

The  electrical  industry  has  not  come  to  the  front  in  any 
particular  in  the  use  of  this  form  of  credit,  but  it  is  learn- 
ing the  game.  Certain  houses  in  other  lines  of  business  arc 
teaching  their  salesmen  the  value  of  this  instrument  and 
these  salesmen  are  consequently  much  better  fitted  to  assist 
in  converting  slow  payments  into  good  collections  for  their 
own  house. 

Discounting  of  trade  acceptances  is  generally  confined  to 
the  banks  in  the  communities  where  the  paper  originates 
and  enjoys  a  rather  limited  market,  .\ccording  to  one 
Federal  Reserve  bank,  of  nearly  $11,000,000  of  trade  ac- 
ceptances handled  for  collection  during  the  period  of  Jan.  1 
to  May  31,  1920,  $9.r)00,000  were  paid  at  par,  and  exchange 
charges  on  the  remainder  amounted  to  about  one-tenth  of 
1  per  cent. 

Strong  Market  Ruling  for  High- 
Tension  Insulators 

ALTHOUGH  the  production  of  high-tension  insulators 
is  said  to  be  up  to  normal  capacity  or  nearly  so,  de- 
^  mand  has  inci'eased  to  such  an  extent  that  it  now  far 
outstrips  available  supply.  Not  only  is  a  good  volume  of 
domestic  orders  reported,  but  the  call  coming  from  foreign 
countries  since  the  war  has  been  steadily  increasing  and  ex- 
port orders  are  now  an  important  factor  in  the  business. 
South  American  countries,  France,  Italy  and  the  Scandi- 
navian peninsula  offer  especially  favorable  markets  for 
porcelain  insulators,  and  replacements  seem  to  be  about  an 
equal  factor  with  new  construction  work  in  accounting  for 
the  demand. 

Manufacturers  when  questioned  regarding  stocks  of  fin- 
ished goods  throw  up  their  hands  in  despair  at  the  very 


.suggestion  of  the  existence  of  such  a  thing.  Reports  on  the 
raw-material  situation,  however,  are  not  so  uniformly  bad, 
for  although  this  item  is  undoubtedly  causing  delay,  the 
use  of  personal  tracers  to  locate  shipments  and  careful  at- 
tention to  ordering  supplies  long  ahead  have  guardetl 
against  an  acute  shortage.  Little  labor  trouble  has  been 
experienced  in  this  field,  although  in  one  or  two  quarters 
some  shortage  of  skilled  workmen  is  reported. 

With  the  output  of  insulators  unable  to  keep  pace  with 
demand,  delivery  dates  have  been  growing  longer.  Six 
months  is  about  the  very  best  figure  quoted,  and  delivery 
dates  run  all  the  way  up  to  ten  months,  depending  upon 
the  size  and  type.  Medium-voltage  sizes  around  .ir,,000  to 
45,000  volts  seem  to  be  in  the  best  shape  as  regards  de- 
liveries, while  the  highest  voltage  types  are  the  worst  off 
in  that  respect.  Suspension  insulators  in  several  cases  are 
reported  a  little  easier  than  the  pin  type,  and  although  in 
the  former  case  the  metal  parts  are  a  factor  in  production, 
the  metal  is  not  holding  up  the  program  so  much  as  porce- 
lain. In  spite  of  long  deliveries,  an  almost  entire  absence 
of  cancellations  is  noted. 

Prices  at  present  are  high,  and  opinions  differ  as  to 
whether  further  increases  may  be  expected.  No  price  change 
is  reported  since  the  advances  made  a  month  and  a  half 
or  more-  ago.  Manufacturers  in  this  line  as  a  whole  report 
their  bills  are  being  met  fairly  promptly  and  that  little 
trouble  is  experienced  with  collections. 

Foreign  competition  seems  still  to  be  a  negligible  quan- 
tity in  affecting  the  American  market  for  high-voltage  in- 
sulators, as  the  industry  abroad  has  not  as  yet  sufficiently 
recovered  from  its  period  of  war  apathy. 

Transformer  Market  Continues  Active 

TRANSFORMER  manufacturing  plants  are  busy  filling 
back  orders  and  taking  on  new  business,  aJthough 
some  diminution  is  noted  in  the  volume  of  inquiries  and 
extent  of  so-called  proposition  work,  compared  with  earlier 
in  the  year.  Not  much  difference  can  be  seen  in  the  charac- 
ter of  "buying,  both  power  and  distribution  transformers 
being  sought  in  about  the  usual  proportions.  The  passage 
of  the  national  water-power  act  has  opened  the  door  to 
larger  sales,  sure  to  be  realized  more  and  more  as  these 
resources  are  developed.  As  yet  it  is  too  early  for  this 
legislation  to  exert  a  substantial  effect  on  orders,  but  con- 
siderable business  is  looked  for  from  Western  sources  as 
projects  long  imprisoned  on  paper  are  released  for  con- 
struction. 

An  improved  material  situation  as  regards  the  heavier 
items  used  in  transformer  manufacture  features  present 
conditions.  Manufacturers  are  less  worried  today  over  the 
supply  of  copper,  magnetic  steel  and  sheet  iron  than  dur- 
ing the  past  winter.  Railroad  congestion  has  given  cause 
for  anxiety  all  through  the  year,  but  by  strenuous  efforts 
necessary  stocks  of  the  foregoing  raw  material  have  been 
accumulated  in  sufficient  amount  to  permit  steady  produc- 
tion to  be  assured  for  some  time.  The  chief  difficulty  has 
come  in  connection  with  the  supply  of  such  items  as  long- 
fiber  cotton,  shellac,  enameled  -svire  for  primary  coils,  porce- 
lain and  grain  alcohol. 

For  about  six  weeks  a  strike  in  the  Naugatuck  Valley  of 
Connecticut  interfered  with  copper  deliveries  to  manu- 
facturers of  transformers  and  much  other  electrical  equip- 
ment, but  wth  the  failure  of  this  walkout  conditions  ha^'e 
greatly  improved.  Difficulties  still  exist  in  connection  with 
the  cotton  supply,  these  being  heightened  by  the  large  pur- 
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chases  of  this  material  by  the  automobile  industry.  It 
has  become  necessary,  in  some  cases  at  least,  to  buy  shellac 
abroad  before  shipment  to  the  United  States,  in  order  to 
forestall  complete  absorption  of  imports  on  arrival.  Facili- 
ties for  local  manufacture  of  enameled  wire  and  porcelain 
will  soon  be  established  in  at  least  one  representative  trans- 
former-making plant,  so  that  these  materials  will  cause 
less  trouble  in  future  from  the  shortage  standpoint. 

Deliveries  of  distribution  transformers  now  avei-age  about 
eighteen  weeks,  although  occasionally  much  shorter  ship- 
ments can  be  made.  On  power  transformers,  classed  at  200 
kva.  and  over,  shipment  can  be  made  in  from  five  to  eight 
months.  There  are  practically  no  factory  stocks  in  hand 
of  either  type.  Labor  conditions  are  fairly  steady,  and 
prices  have  been  quiet  but  firm  since  the  last  advances, 
which  took  place  in  the  late  winter  and  spring.  Every 
effort  is  being  made  through  quantity  production  and  by 
pushing  the  standardization  program  to  hold  prices  close 
to  present  levels,  which  are  still  far  below  the  advances  at- 
tained in  many  other  lines  of  commodities.  If  pig-iron  ad- 
vances further  this  summer,  it  seems  likely  that  trans- 
fomier  prices  may  have  to  undergo  another  upward  read- 
justment, but  there  is  little  certainty  at  present  about  this. 
A  bright  spot  in  this  branch  of  the  industry  is  found  in 
the  results  of  rating  standardization,  which  have  cut  the 
sale  of  specials  to  one-third  that  of  four  years  ago  and  re- 
duced the  number  of  standards  to  about  40  per  cent  of  the 
old  figures. 

Grapliic-Recording-Meter  Market 
Growing  Fast 

MANUFACTURERS  of  graphic  recording  meters  uni- 
formly agree  that  demand  today  is  probably  greater 
than  ever  before  in  that  line,  and  not  only  have  sales 
for  the  first  half  of  this  year  greatly  exceeded  those  of  last 
season  but  inquiries  seem  to  be  steadily  increasing.  The 
remarkable  favor  in  which  this  instrument  stands  can  be 
traced  to  the  growing  tendency  of  power  consumers  to 
check  up  their  costs.  According  to  one  .of  the  big  producers 
of  recording  instruments,  hardly  a  single  electric  power 
installation  is  now  made  without  including  a  graphic  re- 
cording meter  in  the  equipment.  Reports  are  about  evenly 
divided  as  to  whether  the  greatest  part  of  this  call  comes 
from  central  stations  or  manufacturing  plants,  but  these 
two  classes  of  buyers  between  them  undoubtedly  account 
for  a  very  large  proportion  of  the   orders. 

A  survey  of  the  field  reveals  very  short  stocks  in  the 
hands  of  manufacturers,  but  this  condition  is  not  so  alarm- 
ing as  at  first  appears,  in  view  of  the  fact  that  most  of 
these  meters  are  made  to  order  and  light  stocks  are  usually 
the  rule.  But  even  so,  the  available  supplies  are  rather 
sub-normal  and  the  main  factor  promoting  this  condition 
would  seem  to  be  the  rapid  increase  of  demand,  which  has 
outstripped  facilities  for  adequate  production,  even  though 
that  production  at  present  seems  to  be  proceeding  at  nor- 
mal capacity,  as  judged  by  the  standards  of  the  past. 
Another  consideration,  of  course,  has  been  the  freight 
muddle,  and  to  some  extent  supplies  of  raw  material,  al- 
though this  item  was  in  several  cases  reported  to  be  in 
pretty  fair  shape. 

Under  these  conditions,  deliveries  in  this  market  are  con- 
sidered pretty  fair,  although  some  manufacturers  were 
much  worse  off  than  others  in  that  respect.  F'rom  four  to 
six  weeks  were  the  best  dates  quoted,  and  other  estimates 
ranged  as  long  as  ten  or  even  twelve  weeks.  One  of  the 
producers  who  was  among  those  able  to  make  the  quickest 
deliveries,  stated  that  his  shipments  were  sent  only  by 
express.  No  present  labor  difficulties  are  reported,  as  this 
phase  of  manufacturing  conditions  has  presented  a  favor- 
able aspect  since  some  trouble  with  labor  was  experienced 
in  certain  quarters  last  spring.  An  entire  absence  of  order 
cancellations  is  also  noted.  Prices  for  graphic  recording 
meters  have  remained  stationary  for  about  two  months 
and  in  some  cases  an  even  longer  time,  but  before  that 
period  increases  strung  along  in  amounts  of  from  5  to  10 
per  cent.  Several  representative  makers  think  pi'ices  are 
likely  to  hold  firm. 


Analysis  of  Exports  of  Transformers 
for  the  Year  1919 

THE  value  of  transformers  exported  from  the  United 
States  during  1919  ranked  sixth  as  regards  classes 
of  electrical  apparatus  exported,  last  year's  exports 
of  this  product  amounting  to  $3,787,851.  The  highest 
monthly  value  was  recorded  in  March,  amounting  to  $449,- 
077.  The  average  monthly  rate  of  e.xportation  was  $315,654. 
With  the  exception  of  August  the  monthly  values  of  exports 
were  below  the  average  for  the  second  half  of  the  year. 

Exports  of  transformers  for  the  first  five  months  of  1920 
p mount   to   $1,482,712,   which    is   at   a   rate    of   more    than 
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$3,550,000  for  the  year.  This  is  below  the  actual  exports 
for  last  year,  but,  with  the  exception  of  the  month  of  April, 
the  monthly  rate  for  this  year  has  been  holding  up  well. 

Data  compiled  by  the  Electrical  World  indicate  that 
14  per  cent  of  this  class  of  exports  were  consigned  to  Bi'azil, 
with  a  total  of  $538,325.  Japan  and  Australia  were  second 
and  third,  with  $366,167  and  $272,581  respectively.  Fig.  2 
indicates  the  large  extent  of  exports  to  various  foreign 
countries.  France,  Italy,  Norway,  Portugal  and  Spain  im- 
ported American  transformers  valued  at  $837,629,  which  is 
about  22  per  cent  of  the  total  value  of  this  class  of  exports 
to  all  countries.  Fig.  2  also  indicates  the  extensive  market 
in  South  America  for  this  class  of  electrical  goods.  Seven 
of  the  countries  of  that  continent  imported  American  trans- 
formers valued  at  $983,998,  which  is  about  26  per  cent  of 
the  total  value  of  this  class  of  exports  to  all  countries.    To 
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Austrdlici 

Chile  Y////////////AiZA\AOO 
Mexico   Y////////////AiZZb,ZZA 

SP-n  K////////////.^>^30.5I5  

Itoly    Y///////////MZZl,'i^\     Br  Indie  ^^tU6,248 
France  |^/////////^S194.338     ^JtL^S^'^^^^^^ 
China  Y//////////Xi\'iZ.7Qb     Argentina [^^»68. 049 
Cuba  Y/////////A'iyr9JZ\  Peru  ^^*64,78l 

Norway  W7/////Ai\^^,l>Z5  Hongkong  f^^» 61,056 

Canada  ^^*13l,6e9  ^^^    ^*60,870 


riU.  2 — ANALYSIS  OK  EXPORTS  BY  COUNTRIES 

Canada,  Mexico  and  Cuba  exports  of  these  goods  totaled 
$546,634,  about  15  per  cent  of  the  total  of  these  exports. 
Taking  into  consideration,  therefore,  only  such  countries 
as  imported  $25,000  or  more  of  this  class  of  American  elec- 
trical goods,  continental  American  trade  accounted  for 
$1,530,632  worth,  or  about  41  per  cent. 

The  above  figures  are  based  on  export  statistics  issued 
by  the  Bureau  of  Domestic  and  Foreign  Commerce  for  1919. 


July  31.  1920 


ELECTRICAL     WORLD 


261 


Demand  for  IntegrarHorsepower 
3Iotors  Easier 

*  T  LEAST  temporarily,  the  demand  for  integral  horsc- 
/■\  power  motors  appears  to  have  slackened  off  a  little, 
1.  \.  but  the  larpe  volume  of  unfilled  orders  on  factory  books 
insures  ample  work  in  tliis  (icld  for  many  months  to  come. 
By  and  large,  the  motor  business  now  being  booked  prob- 
ably runs  25  per  cent  above  that  of  a  year  a;jo.  Prices 
have  remained  steady  since  March,  but  a  further  advance 
is  not  unlikely  if  transportation  conditions  grow  worse, 
unless,  of  course,  the  volume  of  business  should  fall  off  ma- 
terially. Representative  deliveries  on  alternating-current 
motors  are  from  three  to  six  months,  and  on  direct-current 
motors  about  fifteen  weeks. 

The  quotations  on  single-phase  motors  show  a  little  im- 
provement in  deliveries  over  last  spring.  New  plants  for 
the  manufacture  of  both  fractional  and  integral-horsepower 
motors  are  being  established,  and  it  is  likely  that  consid- 
erable improvement  in  deliveries  can  be  realized  before 
the  end  of  the  year.  Enameled  wire  is  scarce,  and  while 
sheet  steel  can  be  obtained  more  readily  than  in  the  winter, 
raw-material  conditions  are  none  too  satisfactory.  Labor 
costs  continue  high,  but  some  improvement  in  the  temper 
of  labor  seems  to  be  evident,  shutdowns  in  other  manufac- 
turing fields  exerting  a  constructive  influence  upon  the 
workman's  disposition  to  remain  more  continuously  at  his 
post. 

Metal  Market  Situation 

PREVAILING  conditions  in  the  copper  market  show  the 
buying  activity  to  be  very  light.  Producers  are  book- 
ing orders  here  and  there  at  19  cents  for  prompt  and 
third-quarter  deliveries,  while  fourtli-quarter  deliveries  are 
quoted  at  19.25  cents.  There  is  little  activity  in  the  longer 
deliveries,  partly  because  it  is  not  known  definitely  at  this 
time  what  effect  the  recent  increase  in  railroad  wages  %vill 
have  on  freight  rates,  other  than  that  they  will  undoubtedly 
be  advanced.  It  has  been  estimated,  however,  that  rates 
will  advance  sufficiently  to  add  about  1  cent  to  finished 
copper  in  its  movement  through  production. 

The  outside  market  is  quiet,  with  some  sales  reported 
made  at  interior  points  at  18.50  cents  f.o.b.  shipping  point 
for  prompt.  But  18.62J  to  18.75  cents  is  nearer  the  out- 
side market  price.  There  is  no  evidence  that  producers  are 
even  considering  weakening  their  position  through  any 
recessions  in  price.  They  feel  a  good  buying  movement  in 
the  near  future  and  know  their  ability  to  hold  on. 

On  July  21  the  official  lead  price  was  advanced  J  cent, 
to  8.50  cents.  The  outside  market,  however,  is  quoting 
prompt  lead  from  the  West  up  to  9.25  cents  New  York. 
Mine  output  is  below  normal  because  of  labor  shortages, 
and  the  spot  market  is  extremely  low.  At  the  same  time 
future  activity  is  negligible  in  the  outside  market.  Scrap 
lead  shows  a  quarter-cent  advance. 

Zinc  consumers  show  little  interest  and  several  outside 
lots  are  finding  no  buyers. 


NEW  YORK  METAL  MARKET  PRICES 

. July  20^      . .lulv  27 . 

Copper                                                                      £      5        (1  £        3        d 

London,  atacdard  spot 91       5       0  92        0       0 

Ccnta  per  Pound  Cents  pel  Pound 

Prime  lake 19  00  18  62! 

Elerirolytie 19  DO  19  00 

CMting 18  2i  18  00 

Wirebasc 22.50-23.00  22  50  2100 

Load,  trust  price 8. 00  850 

•^"t'niony 7.50  7.25 

Ni.kel, ingot 43.00  43  00 

SliMt  line,  f.o.b.  smelter 12.50  12  50 

Zinc,  spot 8.25  8  10 

Tin 49. 7S  48  75 

Alummum,  98  to  99  per  cent 33.00  33.00 

OLD  METALS 

Cents  per  Pound  Cents  per  Pound 

Hea\-y  copper  and  wire 15  50  to  16  00  15  50  to  16  00 

Braas,  hea\-y 9  53  to    9  75  9   25  to    9  50 

Brass,  light 7  25  to    7  75  7  25  to    7  75 

Lead,  hca%-y 7  00  to    7  37)  7  25  to    7  50 

Zinc,  old  scrap 5  00  to    5.  50  5  00  to    5  50 


The  Week 

IN  TRADE 


IN  THE  Middle  West  and  on  the  Pacific  Coast  trade  dull- 
ness and  general  summer  apathy  are  slowing  up  sales 
of  electrical  material,  while  in  the  East  business  is  also 
slacking,  but  a  good  volume  of  sales  is  still  reported.  In 
the  South  the  brisk  demand  for  all  electrical  material  con- 
tinues, with  no  let-up  as  a  result  of  the  heavy  building  con- 
struction program. 

An  improved  freight  situation  is  everywhere  reported 
e.xcept  in  Atlanta  territory,  where  car  shortage  is  seriously 
holding  up  the  supply  of  building  material.  Reported  heavy 
demand  on  cars  for  the  movement  of  wheat  is  also  a  factor 
which  has  now  to  be  reckoned  with.  Under  the  influence 
of  lessened  sales  and  better  shipments,  stocks  seem  to  be- 
uniformly  picking  up. 

Labor  conditions  appear  pretty  steady,  although  certain 
electrical  workers  on  the  West  Coast  are  demanding  higher 
wages.  Collections  in  general  seem  to  be  tightening  over 
the  country,  but  although  caution  is  used  with  regard  to 
credit,  an  optimistic  feeling  prevails  as  to  the  future. 

A  good  volume  of  construction  work  is  under  way  in  the 
East  and  at  points  South,  while  a  large  amount  of  this  work 
is  also  contemplated  for  the  near  future  in  the  Middle 
West,  which  has  so  long  been  delinquent  in  that  respect. 
Residence  construction  in  the  Northwest  district  has  slack- 
ened, seemingly  because  builders  are  expecting  lower  prices 
to  prevail  on  lumber. 


NEW  YORK 

Jobbers  continue  to  report  a  quieter  market  than  for 
some  weeks  past,  with  a  slight  slackening  up  of  sales  for 
all  classes  of  electrical  material. 

Reports  on  the  transportation  situation  seem  to  be  about 
evenly  divided  as  to  whether  freight  deliveries  are  easing 
up  to  an  appreciable  extent.  In  several  quarters,  however, 
shipments  are  said  to  be  coming  through  in  much  better 
shape  than  heretofore. 

There  are  signs  of  approaching  relief  in  the  chaotic  con- 
dition prevailing  in  the  building  material  supply  situa- 
tion, according  to  the  Dow  reports,  and  when  this  relief 
materializes  a  greater  volume  of  residence  construction 
may  be  expected  on  the  part  of  those  who  have  been  post- 
poning building  operations  awaiting  the  advent  of  more 
favorable  conditions. 

Collections  in  the  metropolitan  district  seem  to  bej 
tightening  up,  with  credit  cautiously  extended.  Prices  show 
no  change  since  the  recent  withdrawal  of  quotations  on' 
porcelain  items  and  schedule  material.  Pipe  is  in  as  bad 
shape  as  ever,  but  an  easing  up  in  the  supply  of  flexible 
armored  conductor  seems  to  be  evident.  Little  real  fan 
weather  has  been  felt  as  yet,  and  light  sales  are  respon- 
sible for  overstocks. 

Tape. — Fair  stocks  of  the  friction  type  seem  the  rule, 
although  here  and  there  some  shortage  is  reported.  Good 
demand  is  felt  at  prices  of  from  52  cents  to  60  cents  per 
pound.  Rubber  tape  seems  to  be  in  less  call.  %\ith  fairly 
good  stocks  and  prices  ranging  all  the  way  from  47  cents 
to  60  cents  a  pound,  depending  upon  the  quantity. 

Rigid  Conduit. — No  relief  in  the  situation  is  reported. 
Irregular  receipts  of  car  lots  melt  at  once  in  the  face  of 
an  unslackening  demand.  Poor  stocks  are  on  hand,  with 
J-in.  black  ranging  in  price  from  $92  to  $96  per  1,000  ft., 
and  the  1-in.  size  from  about  $180  to  $200. 

Flexible  Armored  Conductor. — A  falling  off  iri  demand 
and  improved  shipments  have  eased  up  the  situation,  with 
signs  of  stocks  beginning  to  show.  Quotations  in  1,000-ft 
quantities  are  ranging  around  $115,  though  in  one  case 
price  was  under  $100. 
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Fans. — Some  jobbers  find  themselves  overstocked,  and 
others  have  canceled  outstanding  orders  for  the  remain- 
der of  the  season.  With  the  unseasonable  weather  prevail- 
ing stocks  have  moved  very  slovt^ly. 

Rubber-Covered  Wire. — This  is  in  good  demand,  with 
plentiful  supplies  on  hand  and  fairly  regular  shipments 
an-iving.  No.  14  is  quoted  at  from  $11.25  to  $11.50  per 
1,000  ft. 

Vacuum  Cleaners. — Embargoes  are  holding  up  stocks, 
and  those  jobbers  who  go  in  for  this  specialty  claim  they 
can't  obtain  enough  to  meet  the  present  strong  demand. 
One  distributer  has  run  out  of  attachments. 

Switches. — Stocks  of  the  snap  and  push-button  types 
are  in  good  shape  with  a  normal  demand  prevailing.  A 
good  supply  of  knife  switches  is  also  available  to  meet  the 
fairly  steady  demand  which  is  felt.  Shipments  of  toggle 
switches  in  one  case  are  quoted  at  from  five  to  six  months. 

Lamps. — Stocks,  which  a  few  weeks  ago  were  decidedly 
spotty,  are  now  generally  well  filled  up,  awaiting  an  ex- 
pected heavy  fall  trade.  An  average  summer  demand  is 
experienced. 

Flashlight  Batteries  and  Lamps. — No  trouble  is  reported 
in  meeting  the  usual  vacation  season  demand.  Stocks  are 
in  fair  shape  with  pretty  regular  shipments. 

Conduit  Fittings. — Jobbers  seem  to  have  fairly  good 
stocks  of  fittings,  with  some  few  shoi't  items  owing  to 
raw-material  difficulties.  Demand  is  uniformly  good,  but 
reports  on  shipments  vary. 

Fuses. — Plentiful  stocks  and  a  demand  which  in  most 
cases  is  said  to  be  noi-mal  are  evidenced  in  this  line.  The 
call  seems  to  be  about  evenly  divided  between  the  renew- 
able and  non-renewabl9itypes,  with  good  shipments  the  rule. 


BOSTON 

Midsummer  dullness  in  trade  was  in  evidence  at  the  close 
of  last  week.  While  a  healthy  volume  of  business  is  being 
transacted,  the  pressure  upon  jobbing  houses  has  relaxed 
sufficiently  to  permit  the  building  up  of  local  stocks  beyond 
recent  unsatisfactory  levels,  except  in  motors,  weather- 
proof wire  and  the  lighter  appliances  for  table  use.  Col- 
lections show  little  change  over  last  waek.  Prices  hold 
firm  and  deliveries  are  gradually  improving.  Building  and 
engineering  contracts  in  New  England  for  the  week  ended 
July  22  totaled  $5,513,000,  compared  with  $5,133,000  in  tho 
same  week  last  year.  The  total  of  conti-acts  in  1920  to 
July  22  is  $199,196,000,  against  $100,874,000  for  the  same 
period  in  1919.  In  other  words,  new  building  is  at  present 
increasing  about  7  per  cent  over  last  year.  Contractors 
in  the  electrical  field  are  very  busy  on  numerous  "piece- 
meal" jobs,  especially  in  the  industrial  field.  Labor  condi- 
tions in  the  electrical  industry  are  fairly  steady  in  this 
section  for  the  time  being. 

Motors. — Famine  conditions  prevail  in  the  small-motors 
market.    Prices  are  firm,  with  a  slight  recession  in  demand. 

Wire, — Weatherproof  wire  is  reported  extremely  scarce 
this  week,  quoting  on  a  29-cent  base.  Rubber-covered  wire 
is  in  good  supply,  No.  14  bringing  $11  per  1,000  ft.  in 
5,000-ft.  lots.  Bare  copper  wire,  on  a  24-cent  base,  is  in 
fair  supply. 

Non-Metallic  Flexible  Conduit. — Sales  are  holding  up 
well,  with  more  satisfactory  deliveries  than  formerly. 
Prices  are  steady,  the  s'^-in.  size  quoting  $33.50  per  1,000 
ft.  in  5,000-ft.  lots,  and  the  J -in.,  $38.50  in  1,000-ft.  lots. 

Sockets., — No  scarcity  is  reported  this  week.  Pulls  in 
case  lots  bring  50  cents  each,  net;  keys,  28  cents,  and  key- 
less, 26  cents.  New  England  stocks  have  been  well  main- 
tained since  the  railroad  tie-ups  of  late  winter,  which  re- 
sulted in  concentrated  shipments  from  local  factories  to 
local  jobbing  houses. 

Knife  Switches. — A  brisk  demand  is  reported,  due  to  many 
non-spectacular  but  useful  central-station  line  extensions. 
Outdoor  substation  construction  is  active,  calling  for  much 
fitting  material. 

Rigid  Conduit. — Stocks  are  not  very  satisfactory.  In 
lots   of  under  2,500   lb.   galvanized   pipe   brings   $11.10   per 


100  ft.  for  J-in.,  $22.20  for  1-in.,  $36  for  li-in.,  and  $48.60 
on  2-in.  sizes. 

Flashlight  Batteries. — A  shortage  in  No.  790  dry  cells 
has  been  remedied.  In  lots  of  twelve  these  bring  28  cents 
each. 

Locust  Pins. — These  are  quoted  at  $50  per  1,000  in  lots 
of  500,  with  a  fair  supply. 

Flexible  Armored  Conductor. — In  1,000-ft.  lots  this  ma- 
terial brings  $110  per  1,000  ft.,  in  the  No.  14  single-strip. 
No  particular  difficulty  in  obtaining  supplies  is  reported. 

Fans. — Stocks  are  not  yet  exhausted.  The  season  is  con- 
tinuing relatively  dull.  In  lots  of  twelve  25  per  cent  off 
list  is  quoted. 

Toasters  and  Percolators. — The  market  is  still  very  short 
of  these  devices. 


CHICAGO 

Unseasonable  weather  continues  with  temperature  pre- 
vailing about  20  deg.  below  expectation.  This,  together 
with  the  usual  vacation  slump,  has  taken  all  the  life  out 
of  the  retail  trade  and  is  being  reflected  in  a  noticeable 
reduction  in  calls  on  jobbers  for  seasonable  goods.  Freight 
is  moving  more  easily  and  in  most  lines  stocks  are  getting 
in  better  shape  than  they  have  been  for  some  months  past. 

Construction  remains  quiet.  Architects  report  an  enor- 
mous amount  of  work  "on  the  boards,"  but  the  greater 
portion  of  it  is  held  up  awaiting  favorable  conditions.  Per- 
mits for  the  past  two  weeks' aggregate  nearly  $4,000,000, 
of  which  more  than  half  applies  on  buildings  now  nearing 
completion.  Residence  construction  for  the  period  named 
totals  about  $400,000. 

Rigid  Conduit. — More  liberal  quantities  are  being  re- 
ceived by  jobbers  and  back  orders  are  being  materially 
reduced.  Light  demand  for  new  construction  pui-poses  is 
enabling  stocks  to  build  up  to  some  slight  extent.  One- 
half-inch  and  three-quarter-inch  sizes  are  most  in  demand 
and  hence  hardest  to  get. 

Non-Metallic  Flexible  Conduit. — Popular  sizes  for  imme- 
diate delivery  are  difficult  to  obtain,  but  jobbers  are  im- 
proving their  stock  conditions  every  day.  Lightened  de- 
mand by  the  construction  industry  accounts  for  this.  Cur- 
rent quotations  are  $35  per  1,000  ft.  for  a'a-in.  in  5,000-ft. 
lots  and  $37  for  J -in. 

Wire. — A  reduction  in  the  placing  of  new  business  and 
more  favorable  shipping  conditions  are  combining  to  put 
stocks  in  better  shape  than  they  have  been  for  a  long  time. 
A  falling  off  is  noted  in  calls  for  wire  for  maintenance 
work. 

Flexible  Armored  Conductor. — One  hundred  and  twenty 
dollars  per  1,000  ft.  is  today's  price  on  No.  14  single  strip 
in  short  lengths,  $110  in  coil  lengths.  These  prices  show 
no  recent  change.  Stocks  are  in  fair  shape,  most  sizes 
being  readily  obtainable. 

Underground  Cable. — Former  great  difficulty  experienced 
in  getting  goods  through  from  Eastern  factories  is  con- 
siderably lessened,  and  as  a  result  deliveries  are  becoming 
more  prompt.  New  demand  is  off,  but  jobbers  are  still 
busy  filling  back  orders. 

Electric  Signs. — Relief  in  freight  conditions  as  regards 
receipt  of  raw  materials  has  lessened  the  problems  of  the 
manufacturer,  and  on  ordinary  stuff  delivery  can  be  made 
fairly  prompt.  New  business  shows  a  decrease  compared 
with  tiiat  placed  during  the  spring. 

Electrical  Toys. — In  expectation  of  heavy  demand  for 
Christmas  trade  jobbers  are  asking  dealers  to  list  their 
requirements  now.  Uncertainty  as  to  the  volume  of  busi- 
ness this  winter  is  rendering  retailers  a  little  cautious. 
Jobbers  seem  in  pretty  good  shape  as  to  supply. 

Vacuum  Cleaners. — Retail  sales  are  holding  up  very  well, 
and  deliveries  for  the  most  part  are  made  from  stock. 
Little  deferred  payment  business  is  done,  cash  transactions 
being  in  the  majority. 

Ileaters. — Most  dealers  are  anticipating  heavy  business 
this  fall,  owing  to  the  high  price  of  coal,  and  as  a  result 
they  are  ordering  heavily. 
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ATLANTA 

Building  permit  fiKures  for  the  twelve  principal  South- 
ern cities  for  the  month  of  June,  1920,  show  an  increase 
in  construction  value  of  25  per  cent  over  the  same  month 
of  last  year,  while  a  tentative  report  shows  an  even  irreater 
percentaRe  increase  in  the  smaller  centers.  It  is  this  con- 
struction that  in  large  measure  accounts  for  the  continued 
brisk  demand  for  all  classes  of  electrical  material.  Build- 
ing permits  for  Atlanta  for  the  first  half  of  July  total 
$537,000. 

Bank  clearings  have  settled  to  a  figure  only  slightly  in 
excess  of  a  year  ago,  and  all  lines  of  trade  are  reporting 
a  tightening  up  in  the  money  market,  every  effort  being 
made  to  collect  outstanding  accounts.  Collections  are 
coming  in  rather  slowly  from  the  smaller  operators,  as 
well  as  from  small  municipalities  and  central  stations,  but 
the  large  jobbers  continue  to  meet  their  obligations 
promptly. 

Flexible  Armored  Conductor. — A  price  increase  of  ap- 
proximately 5  per  cent  is  announced.  The  demand  continues 
very  brisk  with  few  or  no  satisfactory  stocks  in  the  tcn-i- 
tory.     Price,  lots  of  1,000  ft.  to  2,500  ft.,  $12.20  per  100  ft. 

Porcelain. — The  situation  continues  unsatisfactory,  though 
a  large  shipment  of  knobs,  cleats  and  tubes  and  so  forth  is 
expected  daily.  This  shipment  will  serve  to  fill  a  large 
portion  of  outstanding  back  orders.  A  price  advance  of 
approximately  10  per  cent  is  to  be  noted  on  all  items.  Quo- 
tations are  as  follows:  "Nail-it"  knobs,  lots  of  .'■>00  to  4,000, 
$5.45  per  100;  two-wire  unglazed  cleats,  lots  of  'MO  to  1,850, 
$3.50  per  100;  I'i-in.  x  4-in.  tubes,  standard  packages,  $1.72. 

Rigid  Conduit. — The  shipment  of  conduit  recently  re- 
ported was  quickly  absorbed  and  the  market  is  again  short 
on  this  item.  Demand  continues  very  brisk  with  prices 
steady.  The  car  shortage  seems  to  be  causing  the  princi- 
pal difficulty  in  the  receipt  of  shipments. 

Flexible  Non-Metallic  Conduit. — Recent  shipments  have 
served  largely  to  clean  up  all  back  orders,  though  no  stocks 
are  at  present  in  the  territory.  Shipments  now  rolling, 
however,  will  permit  of  a  fair  accumulation  in  local  ware- 
houses. Prices,  1,000  ft.  to  2,500  ft,  i^-in.,  $4.62  per  100 
ft.;  n'cj-in.,  $4.24  per  100  ft. 

Wood  Poles. — The  car  shortage  is  preventing  delivery  of 
badly  needed  supplies,  producei-s  reporting  adequate  stocks 
on  hand  which  they  are  unable  to  move.  The  demand  is  in- 
sistent, particularly  from  small  distributing  systems  which 
have  undertaken  to  rebuild  lines  that  have  been  allowed 
to  get  in  bad  condition.  Prices,  f.o.b.  Atlanta,  Western  red 
cedar,  30-ft.,  $12;   35-ft.,  $14.50. 

Cross-Arms. — Good  supplies  of  fir  arms  in  both  stand- 
ard and  N.  E.  L.  A.  sizes  are  to  be  had  from  jobbers'  stocks, 
and  pins  and  glass  insulators  are  also  on  hand  in  good 
quantities.  The  demand  is  brisk  and  stocks  are  moving 
rapidly  despite  the  difficulty  in  obtaining  poles.  Prices, 
N.  E.  L.  A.  arms,  four-pin,  5-ft.,  SI. 68;  standard  arms, 
four-pin,  4-ft.,  99  cents;  tvi'o-pin,  3-ft.,  74  cents. 

Schedule  Material. — With  the  exception  of  rosettes,  fairly 
satisfactory  stocks  are  reported,  there  being  a  plentiful 
supply  of  both  key  and  pull-chain  sockets.  The  demand  is 
holding  up  very  well.  Prices,  key  sockets,  standard  pack- 
ages, 39  cents;  pull-chain  sockets,  58  cents;  rosettes,  com- 
bination one-piece,  10  cents. 


SEATTLE— PORTLAND 

Vacation  season  trade  slackness,  uncertain  conditions  and 
a  general  feeling  of  apathy  characterize  the  situation  in 
the  electrical  industry  as  far  as  the  Pugot  Sound  district 
is  concerned.  Sales  volumes  arc  still  at  a  low  ebb — perhaps 
a  trifle  lighter  than  for  the  past  two  weeks  from  the  job- 
bers' standpoint.  Retail  sales  of  small  appliances,  how- 
ever, are  being  well  sustained.  Contractor-dealers  report 
further  slowing  up  due  to  decreasing  residence  construc- 
tion. The  recent  drop  in  lumber  prices  noted  in  Puget 
Sound  cities  has  not  stimulated  building.  Apparently  pros- 
pective home  builders  assume  that  this  drop  indicates  further 
decreases.  However,  lumbermen  say  this  assumption  is 
incorrect  as   relief  from   the   car  shortage   will    result  in 


steadying  the  lumber  market.  Jobbers'  stocks  are  improv- 
ing gradually,  owing  to  better  shipments  and  lighter  de- 
mand, though  there  is  a  shortage  along  some  linos  still. 

Reports  from  the  Spokane  field  state  that  wholesale 
business  is  fair  and  that  a  good  number  of  sales  recently 
has  stimulated  retail  trade.  Small  motors,  domestic  ap- 
pliances and  fixtures  are  moving  exceptionally  well.  House- 
wiring  devices  and  schedule  materials  are  also  showing  a 
fair  movement.  Collections  are  still  good,  but  in  the  past 
two  weeks  they  have  been  slowing  up  considerably. 

Manufacturers  and  jobbers  in  Portland  territory  report 
that  business  is  gradually  picking  up.  Supplies  are  being 
received  in  greater  quantity  owing  both  to  the  fact  that 
manufacturers  are  catching  up  somewhat  with  their  orders 
and  to  improved  railroad  transportation.  Oregon  contrac- 
tors, especially  those  in  Portland,  report  that  business  is 
good  considering  the  time  of  year.  Prospects  for  future 
business  at  this  time  are  looking  fine.  Retail  trade  is  im- 
proving materially  from  week  to  week.  Jobbers  report  that 
collections  are  improving  somewhat,  but  contractors  and 
retailers  find  them  still  very  poor. 

Washing  IMachines. — Seattle  jobbers,  generally  speaking, 
report  that  demand  for  washing  machines  is  not  only  hold- 
ing up,  but  is  even  showing  a  noticeable  increase.  Ship- 
ments are  coming  through  comparatively  well  but  demand 
is  in  excess  of  available  supply. 

Motors. — Although  the  demand  for  fractional  sizes  is 
dropping  off  a  trifle,  it  is  still  impossible  to  obtain  anything 
like  an  early  delivery. 

Sockets. — Recent  improvement  in  stocks  is  noted.  With 
residence  construction  decreasing  gradually,  sales  are  drop- 
ping off'. 

Safety  Switches. — Poor  demand  in  Puget  Sound  territory 
has  enabled  fair  stocks  to  accumulate.     Shipments  are  im 
proving  and  prices  show  no  recent  change. 


SAN  FRANCISCO 


A  very  conservative  policy  adopted  by  the  banks  hr.-. 
created  certain  rumors  of  forthcoming  financial  changes, 
but  as  a  matter  of  fact,  this  policy  is  far-sighted  and  will 
lessen  the  effect  of  any  financial  uncertainty.  Particular 
attention  is  being  paid  by  dealers  to  such  financing  assist- 
ance as  the  Morris  plan,  and  it  looks  as  if  they  have  decided 
that  it  is  important  for  them  to  give  easy  terms  in  com- 
petition with  department  stores. 

The  threatened  power  shortage  has  become  acute  in  the 
Willows  district  of  the  Sacramento  Valley.  Furthermore, 
it  is  stated  that  some  water  from  Lake  Spaulding  is  being 
diverted  through  creek  beds  to  the  orchards  on  the  slopes 
of  the  Sierras. 

Heating  Appliances. — The  market  for  irons  is  slow  on 
account  of  new  prices,  although  there  is  no  sign  of  any 
drop.  On  the  other  hand,  the  new  prices  of  hollow  ware 
have  not  affected  the  call,  which  is  very  heavy  and  which 
has  left  stocks  bare.  Holiday  supplies  will  not  arrive  until 
October. 

Ranges. — Power  company  officials  state  that  they  are 
amazed  at  the  strong  call  for  electric  ranges  despite  the 
recent  increase  in  price  and  the  fact  that  no  regular  cam- 
paigning is  being  done.  These  orders  are  coming  in  through 
widely  scattered  dealers.  Stocks,  with  the  exception  of 
automatic  ranges,  are  rather  poor,  especially  in  the  larger 
cabinet  styles. 

Motors. — The  motor  situation  is  growng  worse,  and  de- 
livery dates  are  being  extended  until  they  cover  the  greater 
part  of  a  year.  With  another  dry  year  the  situation  will 
become  very  serious. 

Washing  Machines. — Right  through  the  summer  season 
hea%->'  sales  continue  with  good  stocks  now  to  back  them  up. 

Telephone  Material. — Because  of  raw-material  difficulties 
and  the  flooding  of  factories  by  orders,  deliveries  are  very 
poor,  not  only  of  the  sets  themselves,  but  of  such  primary 
equipment  as  cable  switchboards. 

Tools. — Coast  stocks  of  small  linemen's  tools  are  still  shot 
to  pieces  because  of  the  inability  of  factories  to  procure 
fine  tool  steel.    Heavy  construction  tools  are  better  off. 
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Ne\^  Apparatus  &  Appliances 

A  Record  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Attachment  Plug  with  Rotatable 
Blades 

By  turning  the  blades  the  new  at- 
tachment plug  manufactured  jointly  by 
Karvey  Hubbell,  Inc.,  and  the  Benja- 
min  Electric   Manufacturing   Company 


SLOT  COMBINATIO.NS  FORMED  BY  TURNING 
BLADES   90   DEC. 

may  be  adapted  to  fit  slot  receptacles 
whose  slots  are  parallel,  in  line  or  at 
ritht  angles  to  each  other,  the  manu- 
facturers say.  The  blades  of  the  cap 
CKii  be  turned  through  90  deg.  to  fit 
thc..se  combinations  of  slots.  The  prod- 
uct of  the  Hubbell  company  will  be 
marketed  under  the  registered  trade- 
mark of  "Paraline." 


ward  to  the  work.  The  upper  shade 
deflects  the  light  not  only  in  a  down- 
ward direction  but  also  horizontally. 


Industrial  Lighting  Unit 

A  new  lighting  unit  designed  both  to 
distribute  light  over  a  wide  area  with- 
out glare  and  to  concentrate  it  for  close 
work  on  benches,  machines,  etc.,  in 
manufacturing  establishments  has  been 
developed  by  the  Perfection  Sales  Com- 
pany, 329  East  Twenty-second  Street, 


GTJiRE  IS  EUMINATED 

New  York  City.  The  unit  consists  of 
two  shades,  an  upper  opaque  one  and 
a  lower  translucent  shade.  The  lower 
shhde    sends    the    light    directly    down- 


Phasing  Auto-Transformer  for 
Power-Factor  Measurements 

A  special  phasing  transformer  de- 
signed to  simplify  power-factor  meas- 
urements is  being  placed  on  the  mar- 
ket by  the  States  Company,  Hartford. 
Conn.  It  obviates  the  use  of  a  special 
constant  in  interpreting  meter  registra- 
tions, the  manufacturer  says,  and  does 
away  with  the  necessity  for  readjusting 
a  meter  for  direct  registration  at  a 
voltage  below  the  normal  voltage  of  the 
circuit.  The  transformer  supplies  90- 
deg.  lagging  potential  at  normal  volt 


Anti-Rust  Compound 

P"or  protecting  steel  and  iron  parts 
from  rust  during  transportation,  stor- 
age, etc.,  the  Conversion  Products  Cor- 
poration, 149  Broadway,  New  York 
City,  has  developed  a  compound  called 
"Stazon."  It  has  a  petroleum  base  and, 
according  to  tests,  will  not  flow  under 
temperatures  around  200  deg.  Fahr. 
Insulating  properties  are  similar  to 
petroleum  greases  and  the  compound 
acts  also  as  a  lubricant.  It  is  especially 
adaptable  to  protecting  bearings  of 
armatures,  shafting  and  bright  steel 
parts  from  atmospheric  conditions. 


Heavy-Duty  Buzzers 

For  use  where  a  signal  with  a  dis- 
tinct but  not  necessarily  loud  tone  is 
needed    the   Benjamin    Electric    Manu- 


INDUSTBIAL  SIGNALS   FOR  HEAVY  DUTY 

facturing  Company.  Chicago,  has  de- 
veloped two  types  of  heavy-duty 
buzzers,  for  both  direct  and  alternat- 
ing currents.  Sturdiness  of  construc- 
tion especially  is  claimed. 


Notes  on  Recent  Appliances 

Time  Switch 

A  high-potential  oil-break  electri- 
cally wound  time  switch,  type  T,  has 
been  developed  by  the  Albert  &  J.  M. 
Anderson  Manufacturing  Company, 
Boston,  Mass. 


ORDINARY    METER    USED    IN    TAKING 
REGISTRATIONS 

age  to  the  reactive  volt-ampere-hour 
meter.  An  ordinary  stock  meter  may 
thus  be  used  and  its  registration  taken 
directly. 


Standard  Unit  Induction  Motor 
Panels 

For  use  with  either  wound  or 
snuirrel-cage  motors,  operating  on 
three-wii'e  non-grounded  systems,  the 
General  Electric  Company  has  per- 
fected a  line  of  standard  unit  induction- 
motor  panels.  These  units  are  designed 
to  give  special  protection  to  the  motor- 
starting   devices   and    switching   parts 


Pipe  Fittings 

Threadlcss  pipe  fittings  for  switch- 
board construction  are  being  marketed 
by  the  Mclntire  Corporation,  35  Vesey 
Street,  Newark,  N.  J. 


Wireless  Receiver 

A  short-wave  regenerative  receiver 
has  been  developed  by  A.  H.  Grebe  Xr 
Company,  Inc.,  Richmond  Hill.  >'.  Y. 


ASSURES    PROTECTION    AGAINST    IMPROPER 
STARTING 

from  abnormal  electrical  or  load  con- 
ditions or  from  damage  due  to  careless- 
ness. Time-limit  relays  and  under- 
voltage    devices    arc    incorporated. 
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MANUFACTURERS'  ACTIVITIES 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


THE  KOLUIOH-SMITH  COMPANT,  233 
Broadway.  Ni-w  York  City,  Mnnouncca  cer- 
tain recent  changes  In  Its  sales  organiza- 
tion as  follows:  G.  U  Crosby,  previously 
sales  manager.  Is  now  general  sales  man- 
ager at  New  York  City  ;  M.  Frankel.  previ- 
ously assistant  salt's  manager.  Is  now  West- 
ern sales  manager  at  Chicago  ;  W.  J.  Shlro, 
previously  a  sales  engineer,  is  now  li^astcrn 
sales  manager  at  New  Y'ork  City :  C.  G. 
Kahant.  previously  a  sales  engineer,  la 
now  export  manager  anil  ilistiict  sales 
manager  at  New  Y'ork  City.  F.  R.  Kyan, 
J.  E.  Wooil  and  H.  D.  Kaker  remain  district 
sales  managers  respectively  of  the  Chicago, 
Cleveland  and  Detroit  territories.  In  addi- 
tion to  the  above  C.  M.  Hunt  Is  a  sales 
engineer  In  the  New  York  office,  and  M.  B. 
-Malhley  la  a  sales  engineer  In  the  Chicago 
office. 

THE  STANDARD  ELECTRIC  MANU- 
FACTURING COMPANY.  21G  North  Clin- 
ton Street,  Chicago,  has  awarded  contract 
for  the  erection  of  a  flvi>-story  factory. 
82  ft.  X  150  ft.,  at  925-9S7  Wrightwood 
Avenue,   to  cost  about   $2iiii,nno. 


THE  M.  S.  WRIGHT  COMPANY.  Wor- 
cester. Mass.,  manufacturer  of  "Sweeper 
Vac"  vacuum  cleaners,  has  Increased  its 
cap'tal  stock  by  J75U.0O0.  Of  this  amount 
$522,400  has  been  Issuetl.  the  proceeds 
being  used  in  the  purchase  of  the  property 
formerly  owned  by  the  Mills  Woven  Car- 
tridge Belt  Company,  now  occupied  by  the 
M.    S.    Wright    Company. 

THE  GENERAL  ELECTRIC  COMPANY. 
Schenectady.  N.  Y..  has  taken  over  the 
plant  of  the  Scranton  ( Pa. )  Textile  Com- 
pany for  the  establishment  of  a  new  plant. 

THE  ALPHADUCT  COMPANY.  136 
Cator  Avenue.  Jersey  City.  N.  J.,  lias  filed 
plans  for  an  extension  to  its  plant  at  33-35 
New    Street. 

THE  BENJAMIN  ELECTRIC  MANU- 
FACTURING COMPANY,  Chicago,  held  its 
annual  outing  at  the  Forest  Preserves.  Des- 
plaines.  Hi.,  on  June  12.  which  was  at- 
tended by  more  than  1.000  employees,  in- 
cluding factory  men.  office  workers,  heads 
of  departments  and  executives  of  the  com- 
ithny. 


THE  MERMAID  DISHWASHER  COM- 
PANY, recently  organized  to  take  over  the 
property  and  holdings  of  tin-  Wolcott  Man- 
ufacturing Company,  Hartford.  Conn.,  ef- 
fective June  30.  has  established  a  plant  iit 
Middletown.  Conn.,  where  il  will  manu- 
facture the  Mermaid  dishwashers.  Frank 
E.  Wolcott  Is  president  and  general  man- 
ager. 

THE      GENERAL       ELICCTRIC      COM 
PANY.   Schenectady.   N.    Y..    Is  planning    t<i 
erect  a  one-story  building,  35  ft.  x  218  ft., 
on    Grand    Street,    near    Garrison    Avenue. 
Maspeth.   L.   I.,  to  cost  about  JIS.OOO. 

THE  ELECTRIC  VACUl'.M  CLE.\>JEH 
COMPANY.  Cleveland.  Ohio,  has  awarded 
contract  for  the  erection  of  a  building.  Sp  ft. 
X  80  ft.,  to  be   used  as  a   plating  shop.- 

THE  DELTA-STAR  ELECTRIC  COM- 
PANY. 2,137  Fulton  Street.  Chicago,  is 
having  plans  prepared  for  the  erection  of 
an  addition  to  Its  plant,  one  and  two  stories, 
100   ft.   X   110  ft.,  to  cost  about  $40,000. 

WILLIS  H.  GILBERT  Is  now  established 
at  710  Conway  Building.  Chicago,  111.  Mr. 
Gilbert  is  producing  and  selling  Southern 
white  cedar  poles.  He  has  opened  distrib- 
uting points  at  Atlanta.  Washington.  Bir- 
mingham, Cleveland,  New  Orleans  and 
other  points  throughout  the  South  and  East. 

THE  PRICE  ELECTRICAL  COMPANY. 
Pittsburgh.  Pa.,  has  acquired  a  three-story 
building,  40  ft.  X  113  ft.,  at  428-30  Penn 
Avenue,  for  its  local  works. 

THE  WESTINGHOUSE  ELECTRIC  & 
MANUFACTURING  COMPANY,  East 
Pittsburgh,  Pa.,  is  making  preparations 
for  the  erection  of  a  new  one-storv  shop, 
100  ft  X  112  ft,  to  be  equipped  for  high- 
power  electric  machine  service  at  North 
Tratford. 


BENJAMIN  ELECTRICS  OUTING  ATTRACTS  MORE  THAN  A  THOUSAND 


THE  CALIFORNIA  ENGINEERING 
COMPANY,  consulting  civil,  mechanical, 
electrical,  hydraulic  and  marine  engine  r. 
announces  the  opening  of  its!  olfices  at  131 
LeIdesdoriT  Street.  San  Francisco.  Cal.  Paul 
B.  McKee  is  president  of  the  company ; 
Paul  R.  Parker,  vice-president  and  chief 
engineer,  and  Byron  H.  Hurd  secretary. 

THE  NORTH  EAST  ELECTRIC  COM- 
PANY, 348  Whitney  Street.  Rochester.  N. 
Y'.,  manufacturer  of  electrical  products,  has 
tiled  notice  of  increase  in  capital  stock 
from    $3,0011,(11111    to    $6,000,000. 

S.  P.  BOWSF.R  &  COMPANY.  INC.,  Fort 
Wayne.  Ind..  held  Its  .annual  sales  conven- 
tion June  28  to  July  2  ;  it  was  the  largest 
convention   ever   held    by   the   company. 

THE  BURHAUS-MOORF,  ELECTRIC 
COMPANY.  29  Congress  Street.  Troy,  N. 
\'.,  has  been  organized  by  Mr.  Burhaus  and 
J.  W.  Moore  to  do  an  electrical  and  me- 
chanical engineering  business,  as  well  as 
contracting,  and  to  deal  In  motors,  etc. 
The  company  will  make  a  specialty  of  mill 
work. 

THE  FEDER/\L  ELECTRIC  COM- 
PANY'S EMPLOYEE  ilANAGEMENT.— 
In  an  address  delivered  by  John  F.  Gil- 
christ, president  of  the  Federal  Electric 
Company,  on  June  26.  at  a  housewarmlne 
ftt  the  compan.v's  new  plant.  Eighty-seventh 
and  State  Streets.  Chicago,  an  announce- 
ment was  made  that  plans  were  in  con- 
templation imder  which  the  employees 
would  have  a  voice  In  the  management  of 
the  company.  Apiiroximatel.v  40  per  cent 
of  the  employees  are  alread>'  stockholders. 
More  than  a  thousand  persons  attended 
the  housewarming. 

THE  GATE  COIL  COMP.VNT,  Boston. 
Mass.,  has  acquired  property  and  a  fac- 
tory on  Wlllard  Avenue.  Providence,  which 
Is  to  be  remodeled  for  the  manufacture  of 
electric  coil-winding  machinery.  The  com- 
pany is  a  subsidiary  of  the  Universal  Wind- 
ing Companv.  Providence.  R,  I.,  and  Is 
capitalized  at  $100,000.  Robert  A.  Leeson, 
95  South  Street  Boston,  is  president,  ana 
Frank   N.   French   Is  treasurer. 


THE  HERMAN  ANDRAE  ELECTRICAL 
COMPANY.  Milwaukee,  Wis.,  announces  the 
appointment  of  George  H.  J.  Andrae  as 
assistant  to  the  president  of  the  company. 
Mr.  Andrae  is  a  graduate  of  the  University 
of  Wisconsin  and  of  the  engineering  course 
of  the  Westinghouse  Electric  &  Manufac- 
turing Company.  Since  his  discharge  from 
the  Army  he  has  been  industrial  heating 
specialist  for  the  Westinghouse  Electric 
&  Manufacturing  Company  in  New  England. 

THE  ALLENTOWN  STORAGE  B.VT- 
TERY  COMPANY.  Allentown  Pa.,  which 
has  been  established  for  three  years,  has 
recently  filed  articles  of  incorporation  with 
a  capital  stock  of  $100,000.  The  company 
does  a  general  Jobbing  business  and  op- 
crates  twelve  battery  and  five  service  sta- 
tions. George  D.  F'rhcr  is  president  and 
William  T.  Kedward  is  manager. 

THE  PACENT  ELECTRIC  COMPANY, 
150  Nassau  Street.  New  Y'ork  City,  has 
established  an  advisory  and  consultation 
service  for  electrical  dealers  and  Jobbers 
who   handle    wireless    equipment. 

THE  NATIONAL  SPECIALTIES  COM- 
I'ANY'.  Lightner  Building.  Detroit.  Mich., 
has  established  a  branch  office  in  the  Mari- 
on Building,  1243  West  Third  Street.  Cleve- 
land. Ohio,  where  a  full  line  of  Tungsol 
tungsten  and  nitrogen  lamps,  carbon  and 
mfniature  lamps  and  Atlas  four-in-one  fuses 
will  be  carried.  F.  C,  Hawkins,  formerly 
with  the  Westinghouse  Lamp  Company  in 
Detroit,    will   be    in    charge. 

THE  STRITE  AUTOMATIC  TOASTER 
COMPANY,  Plymouth  Building.  Minneap- 
olis, Minn.,  has  cstablislied  branch  offices 
In  leading  cities  for  the  distribution  of  its 
automatic  toaster  for  use  in  restraurants 
ird  hotels.  Hector  C.  Adams.  Inc..  eighth 
floor.  Grand  Central  Palace  Building.  New 
Y'ork  City,  has  charge  of  the  distribution 
in  the  Atlantic  Coast  States.  The  com- 
pany has  a  branch  office  at  106  North  La 
Salle  Street.  Chicago,  and  the  Pacific  Coast 
territory  Is  taken  care  of  by  two  of  the 
lead  ng  Jobbers  In  that  section  of  the 
country 


CLAIMS  AGAINST  ELECTRIC  MA- 
CHINERY COMPANY  —  The  Minneapolis 
(Minn  )  Trust  Company,  receiver  for  the 
Electric  Machinery  Comi>any.  is  circulating 
forms  to  be  filled  in  by  all  creditors  of 
that  comijany  having  claims  against  it. 
These  forms  are  to  be  filed  by  thirty  days 
from  July  12. 

THE  COLUMBUS  MANUFACTURERS 
AND  JOBBERS'  .\SSOCIATION  has  ap- 
pointed Oscar  Avery  of  the  Avery-Loeb 
Electric  Company,  Columbus,  Ohio,  as 
chairman  of  the  community  conference. 

THE  BALSA  REFRIGERATOR  COR- 
PORATION has  Just  moved  from  149  "^Vest 
Thirty-sixth  Street  to  50  East  Forty-second 
Street,   New   Y'ork  City. 

THE  ELECTRIC  SALES  COMPANY. 
Ranger,  Tex.,  has  recently  been  organized 
to  handle  the  sale  of  electric  lighting 
plants  and  electrical  apparatus  in  the 
Southwest  territory  and  in  parts  of  Mexico. 
It  will  be  prepared  to  act  as  the  distributer 
of  electrical  material  not  already  repre- 
sented. Offices  will  be  established  at 
Ranger,  Pecos  and  El  Paso.  Tex.  The  ad- 
dress of  the  temporary  ollice  at  present  is 
care  Brooks-Turner  Oil  Company,  Marston 
Buildjpe.    Ranger,   Tex. 

RUSSELL  A.  GRIFFIN,  general  sales 
manager  of  the  National  Pole  Company, 
died  of  pneumonia  July  14  at  his  home. 
He  W.1S  for  many  years  connected  with  the 
American  Telephone  &  Telegraph  Company 
and  later  with  the  Western  Electric  Com- 
pany,   before   going   into   the   pole   business. 

ROBERT  M.  EAMES.  export  manager. 
Bryant  Electric  Manufacturing  Company. 
Bridgeport.  Conn.,  has  been  elected  presi- 
dent of  a  newly  formed  Export  Managers' 
Club,  which  has  for  one  of  its  objects  the 
obtaining  and  increasing  of  foreign  trade 
for   Bridgeport    industries. 

THE  C.  S.  BIGSBY  COMPANY.  190 
Boylston  Street.  Boston.  M.ass..  distributei 
of  the  New  Premier  electric  vacuum  clean- 
er, has  established  a  branch  office  at  27 
Eddy  Street,  Providence,  R.  I.,  In  charge 
of  C.  C.  Bruler. 
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THE  SHADE  MANUFACTURING  COM- 
PANY. LTD..  Edmonton.  Alta..  is  planning 
to  establish  a  plant  on  Owen  Sound.  Ont.. 
lor  the  manufacture  of  electric  washing 
machines. 


THE  MILNER-FLOWER  ELECTRIC 
COMPANY,  Buffalo.  X.  T.,  has  established 
a   branch    house   at    Ithaca.    N.    Y. 

THE  ROCHESTER  ELECTRICAL  SUP- 
PLY COMPANY.  100  St.  Paul  Street,  Ro- 
chester, N.  Y.,  has  filed  notice  of  increase 
in  capital  stock  from  $100,000  to  $250,000. 


Foreign  Trade  Notes 


Foreign  Trade  Opportunities 


GERMAN  ELECTRIC  MANUFACTUR- 
ING INDUSTRY'S  NEW  PRICE  SCALE. 
— A  notice  given  out  by  one  of  the  largest 
electric  manufacturing  concerns  in  Ger- 
many states  that  the  development  of  prices 
in  the  last  few  months  has  been  such  that 
the  premiums  added  to  the  prices  aslted 
in  pre-war  times  have  reached  almost  1.000 
per  cent.  It  is  taken  for  granted  that 
prices  will  never  again  be  so  low  as  they 
were  in  times  of  peace.  The  fli-ms  com- 
posing the  price-fixing  board  of  the  Zen- 
tralverband  der  Deutschen  Elcktrotechni- 
schen  Industrie  have  therefore  decided  to 
increase  the  basic  prices  and  reduce  the 
premiums  accordingly.  After  thorough  in- 
vestigation and  careful  calculations,  the 
price-fixing  board  has  concluded  to  fix  the 
basic  prices  at  three  times  what  they  were 
before  the  war.  These  revised  piice  scales 
were  put  in  force  on  Jan.  1,  1920.  An 
exception  is  made  in  prices  for  machinery 
and  motors  where  substitute  metals  are 
employed  and  for  machinery  wrapped  in 
copper  and  aluminum.  For  the  last  men- 
tioned the  basic  prices  have  been  only 
doubled,  as  they  have  been  Increased  once 
before. 

TELEGRAPHS  AND  TELEPHONES 
DECLARED  MONOPOLIES  OF  STATE  IN 
COSTA  RICA. — The  provisional  government 
of  Costa  Rica  has  issued  a  decree  declar- 
ing that  the  wireless  telegraphs  and  tele- 
phones are  state  monopolies.  A  transla- 
tion of  the  decree  forwarded  by  the  United 
States  consul  among  other  provisions  states 
that  permissions  granted  for  wireless  in- 
stallations now  establislied  in  the  country 
may  ije  revoked  at  any  time  and  the  re- 
spective plants  may  pass  into  the  power 
of  the  state,  with  proper  indemnification. 
Furthermore,  the  decree  limits  the  estab- 
lishment, management  and  exploitation  of 
the  enterprise  of  wireless  telegraphy  and 
telephony  for  international  service  to  per- 
sona of  Costa  Rican  origin,  singly  or  in 
corporations,  under  the  supervision  and  pro- 
tection of  the  state. 

IMPORTATION  OF  ELECTRICAL 
GOODS  INTO  POLAND  WITHOUT  A 
LICENSE. — The  most  recent  regulations  in 
regard  to  the  importation  of  electrical 
goods  into  Poland  allow  all  wiring  and  in- 
stallation material,  excepting  candelabra, 
lamp  globes,  incandescent  carbon  and  elec- 
tric lamps,  to  be  imported  without  a  li- 
cense, but  they  are  subject  to  customs 
duties. 

ELECTROTECHNICAL  INDUSTRIES 
l.N  POLAND. — According  to  the  .lournal 
of  the  American-Poland  Chamber  of  Com- 
merce and  Industry,  electrotechnical  indus- 
tries are  lieing  developed  on  a  large  scale 
in  Poland.  Many  electric  power  houses 
liave  been  built  and  there  is  a  marked  ten- 
dency to  install  electricity  even  in  the 
smallest  towns.  The  demand  for  electric 
machines  and  apparatus,  lamps,  motors 
and   Installation   material  is  very  great. 

THE  WESTIXi;HOUSE  COOPER  HEW- 
ITT COMPANY,  LTD.,  11  Rue  du  Pont- 
Suresnes,  Seine  (Paris).  France,  is  pre- 
pared to  undertake  the  representation  in 
l-rurope  of  electric  washing  machines.  It 
announces  that  it  can  offer  the  resources 
r>f  its  sales  organizations  throughout 
lOurope.  with  cenlc-rs  at  London.  Paris. 
Milan  and  Berlin,  and  also  the  facilities  of 
its   factories   at    London    and    Paris. 

SMAl.I^  ELECTRIC  LOCOMOTIVES  IN 
COAL  MINES  IN  E.N'GLAND.— The  use  of 
small  electric  locomotives  In  coal  mines  to 
displace  pit  pfniies  lias  been  sanctioned  by 
the  Uritish  Home  Office.  These  locomo- 
tives, which  heretofore  ha\'<'  been  employed 
in  Iron  mines  as  'feeders  from  the  faces 
to  the  main  roads,  arc  designed  to  haul  a 
load  of  10  to  16  tons  on  the  level,  or 
about  3  tons  up  a  gradient  of  one  in  thirty 

THE  COLICMAN  LAMP  COMPANY. 
Wichita,  Kan.,  is  erecting  a  plant  at  Queen 
Street  East  and  the  Don  Roadway  Toronto, 
Ont,  for  the  manufacture  of  portable  lamps. 


Following  are  listed  opportunities  to  eii- 
ter  foreign  markets.  ^^^lere  the  item  is 
numbered,  further  information  can  be  ob- 
tained from  the  Bureau  of  Foreign  and 
Domestic  Commerce.  Washington,  by  men- 
tioning the  number. 

An  engineer  in  Italy  (No.  33,258)  desires 
to  purchase  machinery  and  motors  for  the 
equipment  of  a  factory  for  tannic  acid 
and   other   acids. 

An  electrical  engineer  in  Brazil  (No. 
33,251)  desires  to  purchase  an  agency  for 
tlie  sale  of  domestic  electrically  operated 
pumps  of  from  J-in.  to  1-in.  suction,  capa- 
ble of  elevating  water  from  3  m.  to  30'  m., 
utilizing  a  220-volt  motor. 

A  commercial  agent  in  Bulgaria  (No. 
33,254)  desires  to  secui-e  an  agency  for 
the  sale  of  material  for  electric  installa- 
tions,   lamps,    electric    wire,    etc. 

Agencies  are  desired  by  a  merchant  in 
France  (No.  33,288)  for  the  sale  of  port- 
able electric  tools,  vacuum  cleaners,  wash- 
ing machines,  electrical  appliances  and 
machinery. 


Trade  Publications 


ELECTRIC  TOOLS.  CARBON  BRUSHES. 
ETC. — Gilfillian  Brothers  Smelting  &  Re- 
fining Company.  Los  Angeles,  Cal..  is  cir- 
culating catalog  No.  7  on  its  electric  tools, 
carbon    brushes  and    ignition    parts. 

ELECTRIC  FURNACES. — The  Electric 
Heating  Apparatus  Company.  123-125  Sus- 
sex Avenue.  Newark,  N.  J.,  has  issued 
catalog  E,  covering  its  electric  "Hevi-Duty" 
furnaces,    muffle,    tube    and   crucible   types. 

FARM-LIGHTING  EQUIPMENT  j-The 
Benjamin  Electric  Manufacturing  Conipany, 
Chicago,  is  circulating  a  small  booklet,  en- 
titled "Pioneering  in  Correct  Farm  Light- 
ing." 

ELECTRIC  FURNACES.— The  Electric 
Furnace  Company.  Alliance,  Ohio,  is  circu- 
lating a  four-page  folder,  entitled  "The 
Crisis  in  Fuel  Oil — a  Solution  of  the  Prob- 
lem," in  which  it  describes  tiie  resistance 
type  of  Bailey  electric  furnaces  for  the 
melting  of  metals  and  the  heating,  heat 
treating  and  annealing  of  steel  and  brass, 
etc. 

BRUSHES  FOR  ELECTRICAL  MA- 
CHINERY.— The  Morganite  Brush  Com- 
liany.  51  n  West  Thirty-eighth  Street.  New 
York  City,  has  issued  bulletin  M.B.C.  No. 
1.  in  whicli  it  describes  its  different  types 
of  Morganite  brushes  for  electrical  ma- 
chinery. 

AUTOMATIC  ADVERTISING  SERV- 
ICE.— The  Automatic  Illuminated  Adver- 
tising Corporation.  82-1  West  North  Ave- 
nue. Baltimore.  Md..  has  pulJlished  an  il- 
lustrated booklet  covering  its  automatic 
"Balopticon"  screen  service  for  the  adver- 
tiser,  educator   and    lecturer. 

TRANSFORMERS.  ■ —  Miniature  catalog 
4-A-l.  giving  a  complete  list  of  distribution 
transformers  with  iirices.  has  been  pub- 
lished by  the  Westlnghouse  Electric  &  Man- 
ufacturing  Company,    East    Pittsburgh.    Pa. 

MACHINE-TOOL  CONTROL.— The  Cut- 
ler-Hammer Manufacturing  Company,  Mil- 
waukee, Wis.,  has  issued  a  forty-eight  page 
book,  entitled  "Machine  Tool  Control — C-H 
Controller." 

RADIUM  LUMINOUS  MATERIAL.— 
"Undark"  la  the  title  of  the  booklet  l.saued 
by  the  Radium  Luminous  Material  Com- 
pany. Niw  York  <"ity.  covering  the  use  of 
radium    for   Illuminating   iiuriioses. 

OIL  SEPARATOR.— Bulletin  No.  1130, 
descrll)inK  its  Bimdy  oil  separator.  Is  being 
circulated  by  the  Griacom-Russell  Com- 
pany, 90  West  Street,  New  York  City. 

MOTORS. — The  Triumph  Electric  Com- 
pany, Cincinnati,  Ohio,  has  issued  bulletin 
No.  2007  on  the  Triumph  4"-deg.  polyphase 
induction  motor. 


MOLDING  MACHINES.— Catalog  10,  is- 
sued by  the  William  H.  NichoUs  Companv, 
Inc.,  2-10  College  Place,  Brooklyn,  N.  Y., 
describes  and  illustrates  its  molding  ma- 
chines. 

ARC  WELDING.  —  The  Westlnghouse 
Electric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa.,  is  distributing  reprint  No. 
So,  entitled  "Analysis  of  Arc  Welding 
Principles   and    Processes." 

WOOD  PRESER-\JER.  —  The  C-A-Wood 
Preserver  Company,  St.  Louis,  Mo.,  is  get- 
ting out  a  series  of  letters,  which  will  be 
continued,  on  the  preservation  of  timber, 
poles,  etc. 

ELECTRIC  WATER  HEATER.— The 
Aetna  Electric  Appliance  Company,  40 
Court  Street.  Boston,  has  issued  a  small 
booklet  describing  its  "Hot  Vent"  electric 
water  heaters. 

BALL  BEARINGS. — The  Pafnir  Bear- 
ing Company.  New  Britain.  Conn.,  has 
published  booklet  No.  20  covering  its  ball 
bearings  for  electrically  driven  and  other 
machines. 

PANEL  BOARDS  AND  CABINETS.— 
The  Trumbull  Electric  Manufacturing  Com- 
pany. Plainville,  Conn.,  has  issued  its  panel- 
board  catalog,  covered  by  bulletins   1-2-3. 

TUMBLERS. — The  "Wliiting  Foundry 
Equipment  Company,  Harvey,  III.,  has  is- 
sued catalog  No.  153  entitled  "Tumbling 
Mills."  in  which  it  covers  its  different 
types  of  tn>^*i'ers  for  foundries. 

VENTILATING  PANS. — Catalog  No.  721 
issued  by  the  Buffalo  Forge  Company,  Buf- 
falo. N.  Y..  describes  its  motoi -driven  fans 
for  dye  houses  and  bleacheries. 

BATTERY  STATION  EQUIPMENT. — 
Tlie  Service  Products  (Company.  Springfield, 
Ohio,  is  circulating  a  booklet  entitled 
"Automotive  Service  Station  Equipment," 
in  which  it  describes  its  battery  service  sta- 
tion equipment. 

CONTROLLERS.— The  National  Electric 
Controller  Company,  Chicago,  is  distribut- 
ing price  list  No.  10,  descriptive  of  National 
controllers,   etc. 

CONDULETS. — Crouse-Hinds  Company, 
.Syracuse,  N.  T.,  is  circulating  bulletin 
No.    lOOON,  on   "Condulets,  Mogul  Obround 

Series." 


New  Incorporations 


THE  NATRONA  (PA.)  LIGHT  &  PCWER 
COMPANY  has  been  incorporated  with  a 
capital  stock  of  $75,000  to  operate  an 
electric  light  and   power   plant   in  Natrona. 

THE  SEQUOYAH  HYDRO-ELECTRIC 
POWER  COMPANY,  Muskegee.  Okla..  has 
lieen  incorporated  with  a  capital  stock  of 
$10,000  by  H.  C.  House.  R.  S.  Cate.  both 
of  Muskegee,  and  P.  L.  House,  Gore.  Okla. 

THE  COOPER  STORAGE  B.\TTERY 
COMPANY,  Cincinnati.  Ohio,  has  been  in- 
corporated with  a  capital  stock  of  $10,000 
to  manufacture  storage  batteries  of  all 
kinds.  The  incorporators  are  I.  J.  Cooper. 
J.  D.  Cloud,  A.  H.  Brendel,  H.  H.  Brenner 
and  L.  E.  Tulley. 

TIIE  ELECTRIC  SUPPLY  CORPORA- 
TION. Boston.  Mass.,  and  Manchester, 
K.  H.,  has  recently  been  organized  and  in- 
corporated with  a  capital  of  $100,000,  to 
manufacture  electrical  goods,  etc.  The  pro- 
moters of  the  new  companv  are  Earle  T. 
Carbee.  of  Hoskett.  N.  H. ;  Charles  K.  Mar- 
ston,  of  London,  N.  H.  ;  S.  R.  Atwood.  of 
New  Boston,  N.  H..  and  George  M.  Faulk- 
ner,  of  Brookline,    Mass. 

THE  MEELEY  MAGNETO  &  PARTS 
COMP.\NY.  Philadelphia,  Pa.,  has  been  in- 
corporated by  W.  P.  IMonahan.  Michael  J. 
Trochler  and  Raymond  M.  Waters.  The 
company  is  capitalized  at  JliiO.dOO  and  pro- 
poses to  manufacture  magnetos  and  igni- 
tion equipment  for  automobile  service. 

THE  HERCULES  MANITPACTURING 
COMPANY.  Indianapolis.  Ind..  has  been 
chartered  with  a  capital  stock  of  $400,000 
liv  Jackson  Carter,  E.  M.  McDaniel  and 
W  L.  Taylor,  The  company  proposes  to 
manufacture  electrical  machinery. 

THE  CANNON  ELECTRIC  DEVELOP- 
MENT COMPANY,  Ix)s  Angeles,  Cal.,  has 
been  incorporated  b.v  James  H.  Cannon, 
4034  Homer  Street  ;  John  V.  Torre.v  and 
Byron  L.  Marvel.  The  company  is  capital- 
ized at  $20,000  and  proposes  to  manufac- 
ture electric  apparatus  and  electric  equlp- 
atipnt. 
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New  England  States 

BOSTON.  .MASS.  -c.iitrui  t  will  soon  bi- 
awarded  by  th*-  W'oriiitigiiien's  Co-opera- 
tivu  Hank,  101  Titnuml  Street,  for  thi- 
constriiitlon  of  u  bunk  ;ind  offlue  buildint; 
to  cost  about  $ir,0,Oi)0.  An  electric  Ught- 
ine  system  will  h<-  Installed.  T.  M.  James, 
3   Park  Street,  is  architect. 

GT.orCESTRR.  .M.XSS. — The  Department 
of  Utilities  of  .Massachusetts  has  author- 
ized the  Gloucester  PJleotrIc  Company  to 
losue  523  shares  of  capital  stock  at  $llil 
a  share,  the  proceeds  to  be  used  for  exten- 
sions  and   Improvements   to   Its   plant. 

W.VTERTOW.V.  M.XSS.  —  Contract  has 
been  award. d  to  the  HuKh  Nawn  Con- 
.structlon  Coinjiany,  Sli  Savin  Street.  Rox- 
bury,  by  thi-  Walker  &  I'latt  .Manufai  tiu- 
Ing  Company,  31  Union  Street,  Uoston,  for 
the  construction  of  a  stove  factory  to  cost 
about  $200, ond.  Electric-  llpht  and  power 
efiulpment    will    he    Installed. 

GLASTO.N'IU'RY,  CO.N'N. — The  Central 
Connecticut  I'ower  &  I.,lBht  Company  is 
endeavorinB  lo  Interest  (he  peopli'  of  Col- 
chester, Hebron  and  Nelpsic  .Vvenues  to 
form  a  (Ire  district  for  street  lighting. 

NORWAI.K,  CONN. — Plans  are  under 
way  by  Westcott  &  .Mapes,  Inc.,  207  Orange 
Street,  New  Haven,  for  the  construction 
of  a  plant  in  the  Second  District  of  Nor- 
walk.  The  llrst  unit  to  be  erected  will  be 
used  as  a  rotary  substation  to  cost  about 
$50,000.  Equipment  includes  two  300-kw. 
i-otnvy  converters  with  ti'ansfornitrs.  switch- 
board, etc. 


Construction 

Mews 


Projects.  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


Middle  Atlantic  States 

ALBANY.  N.  Y. — The  Adliondack  Power 
&  Lighting  Company  of  Glen  Kalis  will 
soon  receive  bids  for  the  erection  of  a 
hydro-electric  plant  on  the  Mohawk  River 
near  Albany.  The  General  Electric  Com- 
pany, it  is  reporteil.  is  interested  in  the 
project.  Sargent  &  Lundy.  7  2  West  Adams 
Street,  Chicago,  111.,  are  structural  and 
niochanlcal  engineeis. 

.MOl'NT  VERNON.  N.  Y. — The  City 
Council  has  contracted  with  the  Westches- 
ter Lighting  Company  to  install  and  main- 
tain an  ornamental  liKhting  ay.steni  on  West 
Third  Street  between  Fourth  ami  Fifth 
Avenues  for  a  period  of  three  jvars.  Orna- 
mental standards  mounted  with  four  100- 
watt  lamps   will  be  used. 

OLEAN,  N.  Y. — Plans  aie  under  way 
for  the  construction  of  an  aiiditlon  to  .the 
power  house  of  the  Olean  Electric  Light  & 
Power  Company,  to  cost  about  .$10(1.000. 
Day  &  Zimmerman,  611  Chestnut  Street. 
Philadelphia.  Pa.,  are  architects. 

UTICA.  N.  Y. — Arrangements  have  been 
made  by  the  Utica  Gas  &  fllectric  Com- 
pany for  an  issue  of  $l,7oO,0(iO  In  bonds, 
part  of  which  will  be  used  tor  improvements 
to  its  plant  and  system. 

SECAUCUS.  N.  J.— Bids  will  soon  be 
received  bv  the  Boulevard  Commissions  of 
Hudson  County.  Jersey  City,  for  the  instal- 
lation of  a  motor  electric  power  plant  in 
the  local  power  house,  to  cost  about  $30,000. 

BETHLEHEM.  PA. —The  Chamber  of 
Commerce  contemplates  the  erection  of  a 
ten-story  hotel  in  Hethleheni  to  cost  about 
$500,000.  EUctric  light  efiuipmeiit  will  be 
required.  Verus  T.  RItter,  North  .Vmerican 
Building,  is  architect. 

PHILADELPHIA,  PA.— The  Philadelphia 
&  Reading  Railroad  contemplates  the  erec- 
tion  of  two   electric   substations. 

SCRANTON,  P.\.  —  Contract  has  been 
awarded  to  E.  .\.  Fuller  Company.  Dick- 
son Avenue,  by  the  Linder  Brothers  for  the 
construction  of  a  garment  factory  to  cost 
about  $160,000.  Electric  light  equipment 
and  100  electric  motors  of  \  hp.  for  sewing 
machines   will   be    installed. 

SCR.XNTON.  P.\. — Fred  Nelson,  archi- 
tect, Connell  Building.  Is  preparing  plans 
for  the  erection  of  a  handkerchief  factory, 
owner's  name  withheld,  to  cost  about 
$100,000.  Electric  light  and  power  equip- 
ment  will   be    requlied. 

B.\LTIMORE,  MD.  —  Plans  are  under 
way  by  the  t";onsolidated  Gas,  Electric  Light 
A  Power  Company,  for  the  erection  of  a 
new  power  plant  at  Dundalk. 

BAI^TIMORE.  MD. — The  Miller  Sate 
Company.  Fremont  Avenue  and  Frisco 
Street,  will  soon  award  the  contract  for  the 
erection  of  tl>e  initial  unit  of  its  proposed 
new  plant,  to  include  power  house,  machine 
shop.  etc..  at  a  cost  of  about  $400,000.  in- 
cluding  eiiuipment. 

WASHINGTON.  D.  C.  —  The  following 
appropriations  liave  been  made  by  Con- 
gress :  Engineer  department,  for  mainte- 
nance and  repair  of  searchlights,  electric 
light     and    power     equipment     for    seacoast 


foitiflcations,  and  for  tools,  clictrical  and 
other  supplies  to  be  used  in  their  operation. 
Including  purchase  of  reserve  lights. 
$60,000 :  fpr  the  in.stallation  and  replace- 
ment of  electric  light  and  power  plants  at 
seacoast  fortiflcations  and  purchase  and 
Installation  of  searchlights  for  seacoast  de- 
fense in  the  United  States,  including  search- 
lights for  anti-aircraft  defenses  and  acces- 
.sories  thei'efor,  for  salaries  of  electrical 
experts,  etc.,  $566,250  ;  purchase  and  In- 
stallation of  searchlights  for  the  defensi" 
of  the  most  important  harbors  in  the  Phllip- 
l)ine  Islands,  $2,000,  and  in  the  Hawaiian 
Islands,  $50,000  ;  maintenance  and  repair 
of  searchlights,  electric  light  and  power 
equipment  for  seacoast  fortiflcations,  tools, 
etc..  in  the  Philippine  Islands.  $2.'.. MOO.  and 
in  the  Hawaiian  Islands.  $7,000.  Chief 
of  Coast  Artillery,  for  the  construction  of 
Are  control  stations  and  accessories,  in- 
cluding not  to  exceed  $18,755  for  lands  and 
rights-of-way.  purchase  and  installation  of 
necessary  lines  and  means  of  electrical 
communication,  including  telephones,  dial 
and  other  telegraphs,  wiring  and  all  special 
Instruments,  apparatus  and  materials, 
coast-signal  apparatus,  subaqm^ous.  sound 
and  flash  ranging  apparatus,  including 
their  development,  salaries  of  electrical 
experts,  etc..  $770,000.  Chief  Signal  Offi- 
cer, for  operation  and  maintenance  of  Are 
control  installations  at  seacoast  defenses, 
$165,000. 

North  Central  States 

DETROIT,  MICH.— Plans  have  b.en 
filed  by  the  Detroit  Tool  Company.  1187 
St.  -Vntoine  Street,  for  the  construction  of 
a  two-story  addition  to  include  a  power 
department. 

DETROIT.  MICH.— The  Michigan  Cream- 
ery Company,  care  of  Samuel  Raboniwitch. 
l'''ord  Building,  has  plans  well  imdcr  way 
for  the  construction  of  a  creamery  plant 
to  inchule  a  steam-powei-  plant.  Electric 
lighting  and  miscellaneous  power  equip- 
ment will  be  required.  Thos.  .\.  Hyland. 
307    Moffat    Building,    is    architect. 

CINCINNATI,  OHIO.— Contract  has  been 
awarded  to  the  Foundation  Company,  Front 
and  Rose  Streets,  by  the  Union  Gas  & 
Electric  Company  for  remodeling  a  ware- 
house into  an  electric  substation,  to  cost 
about  $40,000. 

GEORGETOWN,  OHIO.  —  Contract  will 
soon  be  awarded  for  the  installation  of  an 
electric  lighting  plant  in  Georgetown. 
E.   Y'oung   is   clerk. 

WARREN,  OHIO.  —  The  Warren  Hotel 
Company,  care  of  F.  E.  Robbinson,  Guar- 
dian Building,  Cleveland,  is  having  plans 
prepared  by  Moulthrop  &  Nichols,  archi- 
tects. 5716  Euclid  Avenue.  Cleveland,  for 
the  erection  of  a  hotel  to  cost  about  $1,000.- 
000.  Electric  light  and  elevator  equipment 
will  be   installed. 

RICHMOND,  IND. — An  appropriation  of 
$100,000  has  been  ordered  by  the  City 
Council  as  a  portion  of  the  amount  to  be 
expended  for  additional  equipment  for  the 
municipal    electric    light    and    power    plant. 

WASHINGTON,  IND.— Bids  have  been 
received  by  the  City  Council  tor  the  con- 
struction and  operation  of  a  municipal  elec- 
tric light  plant  to  be  erected  at  East  Side 
Park.  .V  bond  issue  of  $83,495.95  for  the 
new    plant    has    been    approved. 

BREESE.  ILL. — The  erection  of  an  elec- 
tric distribution  line  from  Breese  to  Avls- 
ton,  including  necessary  transformer  sta- 
tions, poles  and  wires,  is  contemplated. 
Fuller  &  Beard,  Chemical  Building,  St. 
Louis,  Mo.,  are  engineers. 

ROSCOE,  ILL. — Funds  to  the  amount  of 
$4,500  are  being  raised  by  the  litizens  of 
Roscoe  for  the  erection  and  equipping  of 
an  electric  light  plant.  The  Beloit  Water. 
Gas  &  Electric  Company  will  erect  a  line 
from  Rockton  to  supply   the  power. 

KEWANEE,  ILL.— The  City  Council  has 
approved  the  plan  now  before  the  Chamber 
of  Commerce  for  the  Installation  of  a 
modern  street-lighting  system  In  the  busi- 
ness section  of  Kewanee. 


ROCK  ISLAND.  ILL. — An  appropriation 
of  $20,000  has  been  made  for  the  main' 
tenance  and  operation  of  a  power  plant 
:.t  the    Rock   Island   Arsenal. 

.\.\IBERG,  WIS. — The  development  of 
water  power  at  the  Pike  River  dam  for  the 
purpose  of  furnishing  light  in  Amberg  is 
contemplated. 

FLORE.N'CE.  WIS.— Bids  will  be  received 
by  C.  K.  Johnson,  secretary  of  the  com- 
mittee on  waterworks  improvements,  until 
.\ug.  15  for  furnishing,  f.o.b.  Florence, 
three  centrifugal  motor-driven  pumps,  rat- 
ing from  100  gal.  to  500  gal.  per  minute: 
two  operating  panils  equipped  with  auto- 
matic controller,  meter,  etc.  ;  one  electric 
sii-en  and  one  small  air  compressor.  Fur- 
tlier  information  may  be  obtained  on  ap- 
plication to  W.  G.  Kirchoffer,  engineer,  31 
Vroman   Block,   Madison. 

VESPER.  WIS.— The  Wood  County  Rural 
Electric  Company,  recently  Incorporated 
with  a  capital  stock  of  $100,000,  contem- 
plates the  erection  and  operation  of  electric 
light,  heating  and  power  systems  in  Wood 
and    Portage   Counties. 

CARTHAGE.  .MO.— A  second  election  has 
been  held  and  bonds  to  the  amount  of 
$10(1,000  have  been  voted  for  improvements 
and  extensions  to  the  electric  light  plant 
and    waterworks. 

MARSHALL,  .MO. — Bonds  to  the  amount 
of  $90,000  have  been  voted  for  the  in- 
stallation of  an  electric  light  and  water 
plant. 

ST.  LOUIS.  MO. — Plans  are  under  way 
for  the  establishment  of  a  municipal  elec- 
tric lighting  system  to  cost  about  $1,000,000. 

GRA.VD  FORKS.  N.  D.— Contract  ha« 
been  awarded  to  the  Fogies  Construction 
Company.  Minneapolis.  Minn.,  bv  the  In- 
dustrial Commission  of  North  Dakota,  foi 
the  erection  of  a  power  ilant,  re.servoir 
and  filter  plant.  C.  L.  Plllsbury,  .Metro- 
politan Life  Building,  .Minneapolis.  Minn.. 
is  engineer. 

CLATONIA,  NEB. —  The  local  electrl.- 
power  |)lant  of  H.  W.  Sleinnuyer  is  re- 
ported to  have  been  partially  destroyed  bv 
fire,  causing  a  loss  of  about   {ir..ii»n 


Southern  States 

.VLBE.MARLE,  N.  C.  —  The  Southern 
Power  Company  of  Charlotte  contemplates 
rebuilding  its  power  station  recently  de- 
stroyed   by   fire. 

BL.VDENBORO.  X.  C.  —  Bonds  to  the 
amount  of  $111,000  have  been  voted  for  Im- 
provements to  the  lighting  system,  streets, 
etc.,  in   the  town. 

BAMBERG,  S.  C.  —  At  a  recent  local 
meeting,  bonds  to  the  amount  of  $15,000 
were  voted,  for  repairs  to  and  the  i-nlarge- 
ment  of  the   municipal  electric   light   plant. 

UNION,  S.  C. — Bonds  to  the  amount  of 
$30,000  have  been  voted  for  improvements 
to   the   municipal    electric    light   system. 

'WOODBURY,  GA. — Improvements  to  the 
electric-  light  and  water  s.vstems  to  cost 
about  $35,000  are  contemplated.  S.  P.  Wll- 
burn  Is  city  clerk. 

HOMESTEAD.  FLA —The  city  officials  are 
considering  the  installation  of  an  electric 
light  system  to  cost  about  $15,000. 

PIGGOT.  ARK.— The  Myers  Stave  i& 
Manufacturing  Company.  J.  R.  Myers  man- 
ager, contemplates  the  construction  of  a 
plant  including  a  main  factor.v  and  a  power 
house,  40  ft.  X  60  ft.,  to  cost  about  $10o,oo«. 

NEW  ORLEANS.  LA.  —  Contract  will 
soon  be  awarded  by  the  Arab!  Packing 
Company  for  the  construction  of  a  packing 
plant  to  include  a  power  house.  57  ft.  x 
67  ft.,  to  cost  about  $400,000.  Packer's 
-Architectural  Engineering  Company.  431 
South  Dearborn  Street.  Chicago.  111.,  an- 
architects. 

COLLLVSVILLE.  OKLA.— The  erection 
of  a  dam  on  the  Oaney  River,  with  a  new- 
intake  pumping  station  and  the  installa- 
tion of  a  350-kva.  generator  and  250-hp. 
boiler,  is  contemplated  by  the  city  offlclals. 
The  cost   Is  estimated  at  about  $120,000. 

ERICK.  OKLA. — Improvements  to  In- 
clude the  Installation  of  a  sewer  s.vatem 
and  additions  to  the  electric  light  and 
water  plant  are  contemplated  at  a  cost  of 
about    $120,000. 

DALL.\S.  TEX. — Application  has  been 
made  to  the  City  Commission  by  the  Dallas 
Power  &  Light  Company  for  permission  to 
issue  $700,000  in  bonds  for  improvements 
to  its  plant. 

EDINBURG.  TEX.— Tlie  Edinburg  Com- 
mercial Club  Is  Interested  in  plans  for  a 
local  electric  light  plant.  Marvin  W.  Harms 
is  secretary. 
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MARBLE  FALLS,  TEX. — The  Syndicate 
Power  (  onipany  has  beer,  reorganized  by 
Col.  C.  H.  Alexander  of  Dallas  to  carry 
out  the  deferred  construction  of  a  large 
dam  across  the  Colorado  River,  partly  fin- 
ished, and  the  installation  of  a  hydro- 
clectri'  plant  to  develop  100,000  hp.  The 
cost  of  the  project  is  estimated  at  about 
?8. 000, 000.  including  the  erection  of  electiic 
transmission  lines  to  San  Antonio,  Austin 
-ind  other  towns  within  a  radius  of  150 
miles. 


Pacific  and  Mountain  States 

BEND,  ORE. — Announcement  has  been 
made  b>'  Charles  A.  Brown,  president  of 
Ihc  Bend  Water,  Light  &  Power  Company, 
that  the  dtvelopment  of  power  on  Tumalo 
Cri-ek  will  be  started  definitely  this  sum- 
mer or  early  fall.  The  cost  of  the  project 
is   estimated    in   excess    of   $250,000. 

E.VTERPRISE,  ORE.  —  The  Enterprise 
El.'-ctiMC  Company  will  have  work  started 
soon  on  the  construction  of  a  hydro-electric 
plart  above  Wallowa  Lake.  Tlie  fii-st  unit 
to  bo  installed  w'U  consist  of  one  Henry 
impulse  turbine  operating  under  a  head  of 
about  800  ft.  and  one  800-kw..  514-r.p.m.. 
6.600-voIt,    60-cycle,    three-phase    generator. 

BON'IFAT,  CAL. — The  extension  of  the 
electric  lighting'  system  in  Bonifay  is  under 
consideration. 

BURBANK,  C.\L. — At  a  recent  election 
bonds  wore  voted  for  impi-ovements  to  the 
electric   light   and    power   plants. 

LA  MANDA  PARK,  CAL. — The  Board 
of  Trade  will  start  a  campaign  soon  foi' 
the  purpose  of  securing  a  lighting  system 
for  this   place. 

LO.MPOC,  CAL. — The  Board  of  Super- 
visors has  awarded  contract  for  installing 
the  Los  Alamos  street -lighting  system  to 
the  Midland  Counties  Public  Service  Com- 
pan:>'  of  San   Luis  Ohisijo. 


LONG  BEACH,  CAL. — The  installation 
of  an  electric  street-lighting  system  on  a 
portion  of  Foui-th  Street  is  contemplated. 
W.    C.   Waughop   is   city   clerk. 

MOORP.VRK.  CAL. — At  a  meeting  held 
recently,  the  proposal  to  establish  a  light- 
ing disti-ict  in   Moorpark  was   carried. 

WORLET,  IDAHO. — Bids  will  be  received 
by  tile  Board  of  Trustees  until  Aug.  7  for 
the  erection  of  an  electric  distribution  line 
in  Worley  and  ;i  transmission  line  from 
that  village  to  Plummer,  also  for  furnish- 
ing all  materials  required  in  the  construc- 
tion of  both   lines. 

WIXSLOW,  ARIZ. — A  certificate  of  con- 
venience and  necessity  to  construct  and 
operate  a  plant  in  Winslow  has  been 
granted   to   the   Arizona    Electric    Company. 

BRIDGER.  MOXT.  —  Surveys  are  being 
made  by  the  Montana  Power  Company  of 
Butte  for  the  extension  of  the  high-tension 
transmission  line  from  Bridger  to  Bear- 
creek    and    Washoe. 

SAXTA  FE,  X.  M.— The  installation  of 
new  ornamental  lamp  standards  for  the 
-Street-lighting  system  is  under  considera- 
tion.     W.    G.   Turley    is   city    engineer. 

Canada 

TR.VIL,  B.  C. — Work  is  well  under  was- 
on  the  construction  of  an  extensive  water 
system  for  the  Consoliated  ^lining  &  Smelt- 
ing Company  of  Canada.  In  the  main 
pumping  station  located  on  the  Columbia 
River  there  will  be  installed  three  UOO-hp., 
550-volt  motors  direct-connected  to  three 
three-stage  centrifugal  pumps,  the  latter 
operating  against  a  head  of  337  ft.  and 
rating  1,509  r.p.ni.  Water  will  be  pumpi-il 
through  a  reteiA'oir  to  a  I'clay  station  to 
be  equipped  w'th  two  pumps  similar  to 
those  in  the  main  pump  houst-.  The  com- 
pany is  also  making  additions  to  its  copper 
plant,  necessitating  th-^  installation  of  a 
1.200-kva.  synchr-onous  motoi'-generator  set. 


LIVERPOOL,  X.  S.— Plans  are  under 
way  for  the  construction  of  a  local  power 
plant  to  cost  about  $30,000.  Smart  &  Bur- 
nett, 10  Cathcart  Street,  Montreal,  Que., 
are  engineers. 

KEXORA.  OXT.— The  Lake  of  the  Woods 
Pulp  Mill  Company  contemplates  the  de- 
velopment of  watei"  power  at  Kenora.  The 
cost  of  tile  pi'oject  is  estimated  at  about 
$1,000,000. 

SAX  JOACHIM.  ONT.  —  The  Rochester 
Telephone  Company  contemplates  rebuild- 
ing and  altering  its  system  completelv,  at  a 
cost  of  about  $15,000.  Plans  include  the 
installation  of  new  equipment,  changing 
lines  and  making  extensions.  F.  A.  Tre- 
panier   of  San   Joachim  is   engineer. 

TORONTO,  ONT.  —  The  Grinnell  Com- 
pany. Ltd..  has  awarded  contract  to  the 
Anglin-Noi'cross  Company,  Ltd.,  for  the 
construction  of  a  foundry  building  100  ft 
X  150  ft.  Electric  light  equipment  and 
inotors    will    be    installed. 

TORONTO,  OXT. — General  contract  has 
been  awarded  to  Witchall  &  Son.  156  St. 
Helens  Avenue,  by  the  Toronto  Electrical 
Commissioners,  Duncan  and  Xelson  .Streets, 
for  the   erection   of  a  hydro  substation. 

CHELSEA,  QUE. — Gilmour  &  Hughson 
of  Hull  contemplates  the  development  of 
water  power  in  Chelsea.  The  Royal  Se- 
i  urities  Company  of  Montreal  is  interested. 

MOXTREAL,  QUE.  —  Plans  are  under 
wa.v  for  the  construction  of  a  ten-storv 
hotel,  to  cost  about  $8,000,000,  for  the 
Cnitiil  Hotel  Company.  Two  floors  will  be 
utilized  foi'  the  ai'commodation  of  power, 
heating  and  ventilation  equipment,  also  for 
laundry,  kitchen,  etc.  Ross  &  Macdonald, 
Belmont  Street,  are  architects. 

S.\SKATOOX,  SASK. — Extensions  to  the 
electric  light  and  power  plant,  to  cost  about 
$27,300,  are  contemplated.  A.  Leslie  is  city 
clerk. 


(Issue.'   July   6.    1920) 

1.3H.9C1.  Fi.EcTRic  Metal-Working  Appa- 
KATI'S ;  Wolcott  Remington,  Lynn,  Mass. 
App.  filed  Oct.  4,  1919.  For  heating 
blanks   fed   into  machine. 

1.345.351.  JorRNALED  Cable  Clamp:  Ed- 
win L.  Crosby  and  Oliver  J.  Marshick 
Detroit.  Mich.  App.  filed  Oct.  31,  19111 
To  lie  w^etX  for  lessening  bending  strain 
on  flexible  cables  of  rotatable  electric 
furnace. 

1.345,768.  Electrical  Apflia.vces  :  Harold 
P.  Hastings  and  John  J.  Dossert,  Syra- 
cuse, N.  Y.  App.  filed  June  24.  1918. 
Socket   outlet   applied   to   conduit. 

(Issued  July  13,  1920) 
1,346,104.     ELECTRir  Pocket  I-amp  ;  Conrad 
lioltshnuser.    Zin-ich,    Switzerland.       App. 
filed    l)ec.    24,    1917.      Compact   case    con- 
struction. 


H 

:Trs 

1.344.961. 


Electric   Mi-tal-Working 
Apparatus 


1.316,108.  lUif.sr  RioGiNO  i-o![  Dtnamo- 
Electf.ic  Maciii.se:  Edward  F.  .Vndrew:-, 
Chicago,  III.  App.  filed  .March  28,  1919. 
Mounted    o:     pin.-;   or    frame. 

1,346,164.  Arc-Welding  Generator:  .Man 
M.  Bennett,  Westfield.  N.  J.  App.  (11..! 
.Marcli  9.  1918.  I'roduces  the  deslre'l 
current  when  striking  arc  and  ilurinu 
welding. 

1.346,181.  ArTo.MATic  Regulator;  Henry 
H.  Davle.'i.  Toledo.  Ohio,  App.  filed  May 
13,  1918.  Constant  voltage  from  varlable- 
speeil    generatoi*. 

1.346,213.  Co.NTi.s-iioi;s-CnRRENT  Dynamo; 
Krltz  Kesselrlpg,  Neuhausen,  Switzer- 
land. App.  filed  July  17.  1916.  Constant 
voltage  at  variable  speed. 

1,.'!46.353.  Heat  a.sd  Vapor  Katii  CAniNEx; 
Edgar  H.  I'llman,  Eugene  M.  SImmond.i, 
and  Arthur  F.  Atkinson,  Aluneie,  Ind. 
A-pp.  filed  Sept.  16,  1918.  Electrically 
heateil. 

1.341;. 368.  Electric  Cioar  Lighter  :  Charles 
P.  Cuuo,  Merlden,  Conn.  App.  flli-d  March 
8,  1920.      ('.mil  on  aulomoblli'S. 


Record  of 

Electrical 

Patents 

Xotes  on  United  States  Patent.-^ 


1,346.418.        CrRRENT-REGI-LATI.SG    PLUG    AND 

Socket  Switch  :  .\ntonio  Papini,  Phila- 
delphia, Pa.  App.  filed  .\ug.  15.  1919. 
Rheostat  in  socket. 

1.346,471.  .Mr-Diffi-sion  Machine:  Vern 
Slater,  Iowa  City,  Iowa.  App.  flled  Jan. 
3.   1919.      Delivers   electrically  heated  air. 

1.346.476.  String  Message  Holder  for 
Wiheless  oh  Other  Telegraph  .Mecha- 
.NISM  :  MontravlUe  M.  Wood.  Bei  wyn.  HI. 
.\pp.  flled  .\pril  4,  1919.  Knots  on  string 
close    contacts. 

1,346,493.  lLLfMIN.\TED  Sksn  ;  William  P. 
Hammond,  Passaic,  N.  J.  App.  filed  April 
30,  1915.  Any  desired  design  may  be 
shown. 

1.346.522.  Auxiliary  Spark  Gap;  Harvey 
P.  Altman,  P'indlay.  Ohio.  App.  filed 
.March  30.  1918.  Attached  to  plug  to 
increase  spark. 

1.346.523.  nixniNG  Post;  Frank  G.  Bee- 
t  m,  Washington.  D.  C.  App.  filed  Feb. 
6,    1919.       Cannot    rotate    in    its    support. 

1.346.539.  Fair  Leap:  George  F.  Gray. 
I'ittsburgh,  Pa.  .\pp.  filed  April  22.  1919. 
Insulating   bushing    for    floor   of   airplane. 

1.346.540.  Sioxalino  Apparatus:  George 
F.  Gray.  IMttshurgli,  I'a.  App.  flled  Jl.iy 
20,  1919.  Vlfu.il  Indication  of  radio 
waves. 


1,316,544.  Magnetic  Ore  Separator;  Au- 
gust F.  Jobke,  Pittsburgh,  Pa.  App.  flled 
.\pril  24.  1918.  Specially  shaped  elec- 
trodes. 

1,346,592.  FiELD-CoiL  Testing  Device; 
Jasper  F.  CuUin,  Detroit,  Mich.  App. 
flled  Jan.  26.  1920.  For  determining 
condition  of  insulation. 

1,346.598.  Starter  for  Internal-Combus- 
tion Bngi.nes  :  P'rank  E.  Fisher,  Detroit. 
.Mich.  App.  filed  Feb.  24.  1919.  For  use 
on   a   Ford   automobile. 

1,346,606.  Electrical  Apparatits  :  Chris- 
tian M.  Petersen  and  Oscar  J.  Boden.  San 
Francisco,  Cal.  .\pp.  flled  June  4,  1919. 
For   energizing   magnets. 

1.346.614.  Method  of  Receiving  Telegraph 
Sig.nals  :  Chester  H.  Teegarden,  Wash- 
ington. D.  C.  App.  flled  Sept.  9.  1918. 
Supplementary  station  attached  to  sim- 
plex  Morse    line. 


1.34.';, 351,     Journaled    Cable    Clamp 


1,345,768.     Electrical  Appliances 

1,346.631.       Electric     Riveting    Machine; 

Paul     M.     Benedict.     New     Haven.     Conn. 

.Vpp.   flled   .March    6,   1916.    Rivet  clinched 

while   hi'ated   electrically. 
1.34  6.659.       Adjustable     I.,amp     Support; 

.Max    Kossmann.    Brooklyn.    N.    Y.      App. 

flled    Dec.    27,    1919.      Supports    lamp   and 

cord. 

1.346.693.  Means  for  Positively  Indicat- 
i.vo  the  Condition  of  Steel  During 
Heat  Treatme.nt;  Charles  O.  Bastian. 
London,  Engl.-ind.  v\pp.  flled  May  10, 
19  20.  Indicates  point  of  critical  tem- 
perature. 

1.346.694.  Electrical  Condenser;  Ernest 
A.  Bayles  and  Harold  lligliam.  Helsby, 
England.  .\pp.  flled  Feb.  23,  1915.  For 
higher  voltages. 

1,346,698.  Electrical  Fire-Liohtino  At- 
tach me.st  IX)R  Stoves:  Tito  L.  Brunelll. 
Clearfleld.  Pa.  App.  filed  Dec.  16,  iai9. 
Powi'r    dei'ived    from    house    wiri-s. 

1,346.711.  Electrical  Superheater:  Shady 
I).  Colvln.  .Myrtis.  La.  App.  flled  July 
19.  1919.  For  electrically  superheating 
steam  or  water. 

1. 346. 793.  Electric  Heater;  Wllllnm  O. 
Bunnell  and  Quinev  A.  Gates.  Wilkes- 
Barr..  P.-i.  App.  flled  March  27.  1916. 
To   furni.ih   various  degiees  of  heat. 
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The  Enpineer's  Police  Duty 

HESITANCY  of  bankers  and  bonding  houses  to  ad- 
vance money  for  hydro-electric  developments  is 
often  due  more  to  misgivings  caused  by  past  misrepre- 
sentations than  to  the  rate  of  return  which  is  offered 
them.  To  facilitate  legitimate  developments  it  is  the 
duty  of  the  engineering  fraternity  as  a  whole  to  expose 
unsound  projects.  The  industry  cannot  wait  for  some 
one  else  to  do  its  policing. 

Coal  Regulation 

THE  coal  producers  of  the  country  are  playing  a 
fast  and  loose  game  with  consumers  which  can 
have  but  one  ending.  At  present  the  game  is  all 
their  way.  Fortune  favors  them,  and  if  one  wants 
coal  he  must  pay  the  price  or  go  without.  But  from 
a  public  policy  angle  .such  an  attitude  is  nothing  short 
of  suicidal.  Coal  production  is  not  an  amusement  resort 
attraction,  depending  upon  claptrap  and  chicanery  for 
existence.  It  is  a  vital  business  dealing  with  an 
important  and  basic  product  which  is  essential  to  al- 
most every  other  business  in  existence.  For  that 
reason  producers  cannot  lightly  regard  adverse  public 
sentiment,  and  this  is  fast  building  against  them,  ow- 
ing to  the  unconscionably  high  prices  for  coal  now 
prevailing.  Unheeded,  this  sentiment  will  cause  the 
game  to  be  abruptly  ended,  and  coal  producers  will 
find  themselves  bag  and  baggage  in  the  hands  of  a 
regulating  commission.  All  industry,  and  particularly 
public  utilities,  will  demand  it.  This,  of  course,  is 
the  last  thing  the  National  Coal  Association  wants, 
but  the  road  on  which  it  is  now  traveling  leads  that 
way. 

Strikes  and  Public  I'tilities 

FIFTEEN  hundred  and  sixty-four  of  the  bodies 
making  up  the  United  States  Chamber  of  Commerce 
have  voted  for  and  only  ninety-seven  against  a  declara- 
tion of  principle  averring  that  strikes  of  employees  of 
public  service  corporations  should  be  prohibited  by 
law.  Ry  an  equally  emphatic  vote  the  creation  of 
tribunals  to  adjudicate  labor  disputes  affecting  such 
corporations,  the  decisions  of  these  tribunals  to  be 
final  and  binding,  has  been  indorsed.  In  making  these 
declarations  the  Chamber  of  Commerce  is  merely  regi.s- 
tering  what  has  long  been  the  conviction  of  business 
circles — a  conviction  shared  ver>-  generally  by  the 
people  at  large,  whose  "lives,  health,  security,  comfort 
and  well-being"  are  threatened  and  interfered  with 
every  time  such  a  strike  takes  place.  It  is  the  good 
fortune  of  electric  light  and  power  companies  that 
their  interest  in  this  particular  phase  of  the  activities 
of  the  Chamber  of  Commerce  is  that  of  good  citizen- 
ship rather  than  that  of  participants  in  such  struggles. 
For,  thanks  to  the  loyalty,  high  intelligence  and  public 
spirit  of  their  employees,  strikes  are  almost  unheard- 


of  happenings  with  them  and  the  better  way  of  negotia- 
tion and  mutual  concession  has  been  long  an  accom- 
plished fact. 

"Foolproof"  Electrical  Apparatus 

THE  electrical  engineer  of  a  well-known  automobile 
company  makes  the  statement  that  owing  to  igno- 
rance and  incompetency  the  labor  of  keeping  electrical 
equipment  in  first-class  shape  has  increased  fourfold. 
Obviou.sly,  then,  the  remedy  lies  in  making  all  electrical 
apparatus  as  nearly  "foolproof"  as  possible.  To  do  this 
requires  simplification  of  control  and  the  use  of  auto- 
matic devices  with  push-buttons  for  starting  and  stop- 
ping motors  and  for  closing  switches  of  all  types  where 
power  in  any  quantity  is  involved.  Educational  propa- 
ganda may  also  help,  but  its  eflicacy  is  dubious  if  labor 
is  too  ignorant  to  learn  or  cares  little  for  consequences. 
"Foolproof"  apparatus  is  the  surest  solution  of  the 
problem   involved. 

Insulators  for  Higher  Voltages 

FROM  a  Western  viewpoint  the  question  of  going  to 
higher  transmission  voltages  is  not  an  abstract 
proposition.  With  one  large  company  having  already 
ordered  transformers  wound  for  220  kv.  and  others 
in.stalling  lines  to  operate  at  voltages  above  150  kv., 
there  is  an  immediate  need  for  intensive  study  of  the 
insulation  requirements  of  such  lines.  Studies  of  the 
results  to  be  obtained  from  the  use  of  shields  have  been 
made  by  independent  investigators,  who  have  arrived 
at  the  conclusion  that  strings  of  suspension  insulators 
shielded  by  metal  plates  or  antennas  may  have  the  elec- 
tric stress  so  distributed  that  no  unit  in  a  220-kv.  string 
will  have  greater  unit  duty  than  the  same  string  used 
unshielded  on  a  150-kv.  line.  The  particular  type  of 
shielding  is  of  comparatively  small  importance,  but  the 
fact  that  a  solution  of  this  pressing  problem  is  at  hand 
is  of  intense  interest  to  transmission  engineers. 

Rural  Service  Needs  Study 

HOW  the  rural  line  extension  shall  be  handled  has 
become  an  exceedingly  pressing  question,  partic- 
ularly in  the  Middle  Western  States,  where  the  agri- 
cultural industry  dominates  the  field,  and  where,  un- 
like the  Eastern  States,  industrial  applications  have 
not  completely  absorbed  available  central-station  capac- 
ity. The  farmer  is  not  only  demanding  sers'ice  but  in 
many  localities  is  able  and  willing  to  pay  any  reason- 
able price  to  get  it.  Present  methods  are  very  much 
confused  because  of  the  rapidity  and  magnitude  of  the 
development,  but  there  are  several  tendencies  that 
should  receive  the  close  study  of  central-station  man- 
agers if  serious  errors  are  to  be  avoided.  One  of 
these  tendencies  is  the  character  of  construction.  There 
is  a  tendency  in  some  quarters  to  resort  to  extremely 
light  construction  or  questionable  engineering  practices 
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on  the  assumption  that  first  cost  must  be  at  the  lowest 
possible  level.  While  low  first  cost  is  essential,  it 
must  not  be  attained  at  the  expense  of  safety  and  the 
imposition  of  heavy  future  maintenance  charges  that 
will  be  many  times  the  fixed  charges  on  the  extra  cost 
required  to  put  up  substantial  construction.  A  ten- 
dency toward  the  creation  of  mutual  organization  or 
rural  utilities  that  will  operate  and  maintain  their  own 
distribution  lines  is  observed.  The  experience  of  the 
rural  telephone  companies  can  be  profitably  studied  in 
this  connection.  Rural  companies  cannot  be  expected 
to  have  an  adequate  working  knowledge  of  the  systems 
they  attempt  to  operate,  nor  can  they  aflford  to  employ 
a  staff  that  has  the  necessary  qualifications.  From 
the  trend  in  some  localities  it  appears  that  the  problem 
may  be  solved  by  an  arrangement  whereby  the  farmer 
makes  the  necessary  investment,  turning  the  lines  over 
to  the  utility  for  future  operation  and  maintenance 
and  paying  a  fixed  charge  in  addition  to  the  energy 
charge  that  will  be  suflficient  to  cover  depreciation  and 
the  maintenance  and  operating  charges  that  may  be 
in  excess  of  the  similar  charges  for  city  or  town 
service. 

The  question  of  rates  has  perhaps  so  far  received 
the  most  attention,  but  for  the  moment  it  would  appear 
that  the  questions  of  character  of  construction  and 
methods  of  financing  and  operating  lines  are  of  first 
importance,  for  on  the  answer  to  these  questions  de- 
pends the  answer  to  the  question  of  rates,  which  it 
is  admitted  must  be  suflficient  to  cover  the  cost  of 
service  and  afford  a  reasonable  profit.  Present  light 
and  power  rate  schedules  have  been  largely  built  up 
on  city  and  town  service  conditions.  Some  have 
already  made  the  error  of  attempting  to  establish  rural 
service  rates  on  that  basis  and  are  finding  that  the 
rates  so  fixed  do  not  fit  at  all. 

It  appears  now  that  the  rural  distribution  line  is 
a  development  that  cannot  be  denied.  Whether  or  not 
that  development  will  be  retarded  and  agricultural  de- 
velopment hindered  depends  on  the  thoroughness  of 
central-station  men  in  working  out  the  development 
problems  with  the  various  state  commissions  and  pro- 
spective rural  consumers.  Several  state  commissions 
with  the  assistance  of  the  utilities  of  their  states 
are  already  earnestly  at  work  on  the  problem,  and 
it  may  be  in  order  to  suggest  that  the  National  Elec- 
tric Light  Association  can  very  profitably  take  hold 
of  the  subject   from   a   national   viewpoint. 


to  indicate  that,  with  fuel  prices  anywhere  near  the 
present  level,  nothing  short  of  a  superefficient  isolated 
plant  can  be  economically  operated  where  central-station 
power  is  available  at  the  usual  rates. 


Isolated -Plant  and 

Central-Station  Costs 

ONE  striking  result  of  war-time  conditions  has  been 
the  great  increase  of  industrial  service  on  the  part 
of  central  stations  and  a  very  formidable  concurrent 
increa.se  in  the  price  of  fuel.  Now,  aa  fuel  goes  up 
highly  eflicient  power  plants  gain  increasing  advantage, 
and  hence  central  stations  are  more  than  ever  able  now 
to  take  over  isolated  plants  which  previously  were  oper- 
ating at  figures  nearer  to  a  real  competitive  basis.  The 
central  stations,  with  some  loss  of  industrial  patronage 
owing  to  the  shutdown  of  war-time  plants,  are  well 
equipped  to  take  care  of  their  customers  and  to  take  on 
the  additional  load  to  be  furnished  by  the  larger 
class  of  isolated  plants.  The  central  station  of  course 
has  also  to  pay  more  for  its  coal  than  it  used  to. 
but  utilizes  it  at  much  higher  efliciency  than  is 
feasible  in  the  isolated  plant.    The  data  available  seem 


Feat  in  Reducing 
Costs 

IN  THESE  days,  when  the  cost  of  everything  is  climb- 
ing inconceivable  grades  on  high  gear,  it  is  almost 
astounding  to  find  that  by  careful  organization  and  the 
introduction  of  labor-saving  schemes  the  Commonwealth 
Edison  Company  has  been  able  to  keep  its  service  in- 
stallation costs  for  the  last  year  actually  below  pre- 
war figures.  D.  W.  Roper's  account  of  the  way  in  which 
this  remarkable  feat  was  accomplished  is  worth  careful 
consideration  as  showing  how  many  loose  ends  can  be 
pulled  up  in  construction  work  and  how  straightforward 
a  proposition  services  actually  become  when  the  working 
plans  are  carefully  made.  Among  the  many  details 
which  Mr.  Roper  reports  some  stand  out  conspicuously. 
First,  the  elimination  of  a  very  large  proportion  of 
rush  orders  is  a  gain  of  no  small  magnitude.  Rush 
work  is  notoriously  expensive,  and  when  it  involves 
disturbance  of  the  regular  schedule  as  well  as  extra 
costs  in  transportation  it  becomes  singularly  burden- 
some. Of  course,  now  and  then  it  has  to  be  under- 
taken, but  where  the  general  installation  work  is  carried 
on  in  an  orderly  manner  the  average  time  required  for 
completion  comes  down  quite  nearly  to  the  basis  of  a 
rush  order.  Beyond  this  the  change  in  practice  most 
conspicuous  is  the  service  of  the  work  dispatcher  in 
routing  and  handling  the  construction  parties.  The 
plan  of  campaign  is  worked  out  in  advance.  The  routes 
for  the  several  gangs  are  laid  out  so  that  each  will 
.start  at  the  furthest  point  from  headquarters  and  work 
back  through  the  day.  More  than  this,  the  men  report 
in  the  morning  at  the  job  set  for  the  beginning  of 
their  day's  work,  a  provision  which  impresses  us  as 
being  one  of  the  most  important  in  the  whole  schedule 
of  economics.  So  much  for  the  principal  features  of 
the  human  side  of  the  task. 

Next  in  importance  comes  the  introduction  of  stan- 
dardized methods  in  working  out  the  details  of  an 
installation,  that  particular  type  of  service  being  selected 
for  general  use  which  proved  to  make  the  easiest  and 
most  straightforward  job.  This  being  done,  the  equip- 
ment, tools  and  material  could  also  be  standardized  so 
that  each  regular  crew  would  have  a  uniform  equip- 
ment containing  everything  necessary  to  carry  on  the 
work,  without  the  casual  additions  that  are  likely  to 
come  when  the  exact  method  of  procedure  is  left  to  be 
determined  on  the  work.  This  entire  equipment  was 
packed  in  a  uniform  type  of  construction  wagon,  each 
article  going  into  a  space  just  fitted  for  its  reception. 
This  precaution  insures  the  greatest  possible  ease  in 
getting  at  anything  which  is  required  and  eliminates 
grubbing  around  in  the  bottom  of  a  wagon  for  an 
article  thrown  into  it  without  any  plan.  On  the  average, 
the  standard  equipment  of  stock  and  tools  is  five  hun- 
dred pounds  lighter  than  the  miscellaneous  collection 
which  used  to  clog  the  wagons,  and  this  again  facili- 
tates getting  pron-.ptly  on  the  job.  Gradually,  too, 
various  ingenious  details  of  construction  have  been 
worked  out  and  made  a  regular  part  of  the  program 
to  save  time  and  cut  down  waste  of  material.  The  com- 
plete list  of  equipment  which  Mr.  Roper  tabulates  speaks 
volumes   for  the  thoroughness   with   which   the  whole 
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operation  is  planned,  and  finally  the  clerical  routine  of 
reporting  and  executing  orders  has  been  simplified  so 
that  the  foreman  can  attend  strictly  to  his  business 
without  scribbling-  in  the  field  a  lot  of  entries  for  which 
there  is  no  absolute  need  when  proper  provision  is  made 
at  the  office  for  reporting  the  essentials.  The  result 
of  this  admirably  planned  campaign  of  installation  has 
been,  as  already  said,  actually  to  bring  the  costs  of  this 
item  below  pre-war  figures  and  so  to  recoup  in  part  the 
heavy  expenses  which  have  been  loaded  upon  public 
utilities  by  increases  of  prices  which  no  foresight  or 
skill  can  escape. 


Protection  of  Transmission 
Systems 

HIGH-VOLTAGE  transmission  systems  are  subject 
to  various  troub'es,  all  of  which  have  to  be  con- 
sidered by  designers  and  operating  engineers,  while 
some  of  them  have  to  be  specially  protected  against. 
There  are  insulator  t)reakdowns  due  to  insufficient  fac- 
tor of  safety  in  the  insulators,  power  losses  by  corona, 
groundings  of  the  lines  by  casual  storm  damage,  poor 
voltage  regulation,  harmonics,  short-circuit  impacts  on 
generators,  losses  of  synchronism,  overvoltages  due 
to  lightning  and  arcing  grounds.  In  this  number  we 
print  a  contribution  by  Prof.  Emil  Aim  which  is  partic- 
ularly directed  to  protection  against  lightning  surges 
and  arcing  grounds,  with  especial  reference  to  the 
100-kv.  Untra-Viirtan  transmission  system  in   Sweden. 

In  order  to  discharge  the  steadily  increasing  at- 
mospheric accumulations  of  electricity  on  the  lines,  the 
neutral  points  of  the  three-phase  tran.sformers  are 
permanently  grounded.  On  the  other  hand,  in  order 
to  limit  short-circuit  currents  due  to  accidental 
grounds,  neutral-point  resistances  to  ground  are  in- 
serted. Cci'sideration  is  given  to  the  proportioning 
of  these  lesistances,  so  as  to  produce  the  best  com- 
promise between  prompt  discharge  through  a  low-re- 
sistance path,  and  checking  short-circuit  currents  by 
increasing   the  resistance. 

It  is  claimed  that  there  is  a  distinct  advantage  in 
the  substitution  of  inductance  for  resistance  in  the 
neutral-to-ground  paths,  particularly  in  suppressing 
arcing  grounds.  This  is  an  interesting  point,  on 
which  experimental  information,  as  well  as  practical 
experience,  would  be  welcome.  In  the  .system  described 
by  the  article,  however,  we  understand  that  these 
neutral-to-ground  impedances  are  conductive  and  not 
inductive.  The  high-tension  busbars  appear  to  be  of 
stout  iron  pipe,  instead  of  the  usual  copper. 

The  effects  of  the  surge  reflections  as  they  enter 
from  the  line  and  develop  in  the  protective  devices  are 
estimated  in  some  detail.  This  method  of  computation 
is  somewhat  novel,  but  it  is  likely  to  receive  much 
development  in  the  future.  In  the  radio  art  these 
oscillations  are  fostered  and  encouraged  for  the  pur- 
pose of  obtaining  from  them  the  communication  of 
intelligence  which  they  bear.  In  the  power-transmis- 
sion art  these  oscillations  ;ire  suppressed  and  dis- 
couraged as  much  as  possible,  on  account  of  their  possi- 
bilities for  danger.  Means  should  be  found  for  record- 
ing, oscillographically  and  automatically,  the  surges 
which  come  into  a  power  house  from  the  incoming  lines, 
so  that  their  properties  may  be  studied  and  understood 
at  leisure.  The  most  troublesome  oscillations  arrive  so 
swiftly  and  suddenly  that  the  ordinary  oscillograph  is 
incapable  of  recording  them  properly. 


Difficulties  of  Waterwheel 
Rej^ulation 

AS  KITTER  experience  has  taught,  speed  regulation 
.  in  hydro-electric  plants  is  no  joke,  especially  when 
big  machines  are  operated  in  parallel.  The  fundamental 
difficulty  is  the  sluggishness  and  immense  inertia  of  the 
moving  fluid,  more  particularly  in  the  case  of  rather 
low-head  installations,  resulting  in  a  time  constant  of 
regulation  which  is  often  inconveniently  large.  In  the 
current  issue  C.  F.  Mosher  discusses  in  an  illuminating 
manner  some  of  the  general  problems  of  regulation  as 
they  present  themselves  in  practice.  In  these  days  of 
sensitive  relay  governors  a  wheel  at  constant  or  slowly 
changing  load  can  be  held  at  constant  speed  very 
closely.  It  can  even  be  set  to  hold  speed  quite  accurately 
from  no  load  to  full  load,  as  regards  gradual  change. 
But  the  more  nearly  it  does  this  the  more  delicate  must 
be  the  setting  and  the  greater  the  danger  of  trouble  in 
case  of  a  quick  change  of  load.  If  the  governor  is  slug- 
gish, the  risk  of  pressure  changes  is  reduced  at  the 
expense  of  varying  speed;  if  it  be  quick-acting,  it  will 
hold  speed  better,  but  the  stresses  may  become  dis- 
astrously high,  and  when  generators  are  operating  in 
parallel  there  may  be  instability  and  hunting.  In  these 
respects  one  finds  himself  between  the  devil  and  the 
deep  sea. 

As  j\lr.  Mosher  indicates,  too  c'ose  inherent  regula- 
tion is  risky;  but  the  main  difficulty  resides  in  dealing 
with  rather  rapid  changes  of  load,  especially  with  tur- 
bines at  moderate  heads.  With  impulse  wheels  under 
high  head  using  the  deflecting  type  of  regulation,  a 
well-balanced  nozzle  will  act  very  promptly;  but  it 
should  be  noted  that  this  system  is  very  wasteful  of 
water,  and  the  use  of  needle  valves  or  their  equivalent 
brings  again  grave  stresses  requiring  very  complete 
provisions  for  relief.  With  ordinary  turbines  the 
greatest  freedom  of  action  comes  with  an  open-flume 
.-■etting,  which  as  a  general  proposition  is  impracticable, 
and  ditticulties  increase  with  the  length  of  the  penstock 
and  draft   tube. 

Good  as  modern  waterwheel  governors  are,  there  is 
still  room  for  improvement  in  the  matter  of  adjustment 
to  the  actual  load  conditions  of  the  system.  Two  things 
in  particular  have  to  be  taken  into  account — first,  the 
range  and  time  relations  of  ordinary  changes  of  load; 
second,  the  effect  of  violent  changes  such  as  may  be 
produced  by  a  short  circuit  or  open  circuit.  The  former 
class  can  be  well  taken  care  of  by  adjustment  allowing 
a  modorate  speed  variation  with  respect  to  the  time 
constant  of  the  hydraulic  system;  the  latter  demands 
emergency  measures  both  electrical  and  mechanical. 
This  combination  cannot  easily  be  worked  out  d  priori. 
Still  again  the  operation  of  hydro-electric  and  steam 
plants  in  parallel  brings  a  new  set  of  problems,  for- 
tunately often  simplified  by  the  cu.shioning  effect  of  a 
long  connecting  line. 

In  the  long  run  security  from  grave  difficulties  in 
governing  comes  not  only  from  good  design  and  adjust- 
ment but  from  the  increase  of  interconnection,  giving 
steadier  load  conditions  and  allowing  a  unit  in  trouble 
to  drop  out  of  the  system  without  producing  serious 
load  changes.  It  is  the  violent  change  that  brings 
danger;  for  the  rest  a  moderate  variation  in  speed, 
if  gradual,  produces  little  disturbance  in  service,  and 
on  the  whole  a  governor  too  sensitive  is  more  to  be 
feared  than  one  which  has  more  deliberate  operating 
characteristics. 


Nikola  Tesla 

Inventor  of  the  alternating-current   motor,  pioneer  in  high-frequency  investigatiou   and 
discoverer  of  numerous  fundamental  principles  in  electricity 


ALMOST  a  third  of  a  century  has  passed  since 
Nikola  Teala  announced  his  discovery  of  the 
alternating-current  motor,  but  the  principles 
then  enunciated  by  him  will  be  found  in  force  today 
whc'rever  alternating  current  is  used.  Little  things 
frc((uently  lead  to  important  consequences,  nnd  the 
way  in  which  Tesla  was  led  to  his  discovery  is  an 
exemplification  of  this  trite  observation  lie  was 
a  student  in  (Jriltz,  in  Austria,  when  h*  became 
annoyed  by  the  sparking  of  :i  small  laboratory 
generator,  and  the  idea  came  to  him  that  a  com- 
mutatorli'ss  dynamo  might  be  jjosslble.  This 
thought  grew  upon  him.  but  not  until  four  years 
later  (lid  he  make  any  progress  toward  its  i-ealiza- 
tlon.  Then  the  solution  suddenly  came  to  him 
during  a  moment  of  recre.ation.  In  Kurope  it  was 
Impossible  to  Interest  capital  In  his  discovery,  so 
in  18S)  he  came  to  America,  whi'ri'  his  fame  had 
preceded  him.  His  first  employment  was  with 
Edison. 

He  was  able  later  on  to  attract  capital,  and 
In  1887  he  organized  a  company  to  further  his 
cherished  plans,  on  which  he  worked  nineteen 
hours  a  day.     The  next  year,  upon  the  Issuance  of 


the  patents,  he  announced  the  discovery  which 
was  destined  to  have  such  a  profound  effect  upon 
the  rapid  expansion  of  the  use  and  application  of 
electrical  energy. 

Next  to  this  work  in  polyphase  power  transmis- 
sion his  researches  in  the  field  of  high-frequency 
oscillations  are  prob:ililv  nf  greatest  importance. 
His  discoveries  in  this  field  include  among  others 
the  oscillation  transformer,  the  electrical  oscilla- 
tor and  the  Tesla  tube.  Work  on  these  lines  led 
quite  naturally  to  his  investigations  in  the  field 
of  radio  power  transmission.  In  addition  he  has 
made  various  otlier  scientific  investigations,  espe- 
cially in  tlie  fields  (if  low-weight,  liigh-powered 
prime  movers  and   atmospheric  nitrogen  production. 

Mr.  Tesla  was  born  of  Serbi;in  pirents  at  Smil- 
jan.  Lika.  in  Austria-Hungary,  in  IS.'iT.  He  studied 
engineering  at  Gr.'ltz.  Prague  and  Budapest.  In 
1917,  on  thi>  twi>nty-nii\lh  anniversary  of  the  read- 
ing of  his  paper  before  the  American  Institute  of 
Kleetrieal  Kngineers.  anninuicing  his  diseover.v  In 
jiolypha.sc  transmission,  he  ri'Ceived  the  Edison 
medal  for  "early  original  work  in  polypha.se  and 
high-frequency   electric   currents." 


Service  Work  for  1919  Below  Pre- War  Cost 

In  Spite  of  Increased  Wages  and  the  Inroads  of  War  and  Industry  on  the  Ranks 
of  Trained  Workers,  Careful  Engineering  Has  Succeeded  in  Reducing  Unit  Costs 
—Important  Factors  That   Have   Played    a   Part    in    Bringing    This    About 

By  D.  W.  ROI'EK 

Superintendent  of  Street  Department  Commonwealth  Edison  Company 


THAT  the  street  department  of  the  Common- 
wealth Edison  Company  of  Chicago  has  been 
able  to  make  a  reduction  in  overhead  service 
costs,  as  shown  in  the  accompanying  curves,  in 
spite  of  the  increased  costs  of  labor,  has  been  due  to  the 
carefulness  with  which  efficient  working  methods  have 
been  carried  out.  At  first  glance  it  may  appear  that 
the  increasing  number  of  services  installed  per  year 
is  a  large  factor  in  reducing  the  cost  per  service.  This, 
however,  is  not  the  case,  as  may  be  observed  by  study- 
ing the  dip  of  the  "service  installed"  curve  in  1917.  It 
is  a  fact  that  the  number  of  services  installed  does 
have  some  effect  on  the  cost  per  service,  but,  as  shown 
by  the  data  making  up  these  curves,  it  is  a  very  small 
factor.  There  are  other  factors  which  are  more  potent 
and  the  net  result  is  achieved  only  by  the  combined  effect 
of  all. 

Some  of  the  important  factors  that  have  helped  to 
effect  this  reduction  can  be  briefly  summarized  as 
follows : 

1.  Eliminating  rush  orders. 

2.  Scheduling  services.  More  than  80  per  cent  are 
installed  within  three  days  of  the  time  the  order  reaches 
the  street  department. 

3.  Standardization  of  the  overhead-line  equipment. 


1914        1915 

AVERAGE  LABOR  CX)ST  PER  SEKVICE  OVER  EIGHT-YEAR  PB^RIOD 

Duiine  the  ptrioii  shown  the  average  wage.^  of  the  gang  have 
lncrea.«i>d  from  $l.."i6  to  $3.20  per  hour,  an  Increase  of  105  per 
lint.  Had  the  avvrage  labor  cost  of  service  Installations  Increased 
in  the  same  ratio,  the  labor  cost  per  service  would  have  been 
$3.12  In  place  of  $1.56.  During  April  3,033  services  were  Installed. 
on  which  the  .saving  at  $1.52  per  service  amounts  to  $4,730.  In 
April  there  were  twenty-six  working  days  so  that  the  average 
ilaily  .f.iving  during  the  month  of  April  due  to  the  metJiods  herein 
described  was  $182  per  day. 

4.  Improved  form  of  wagon  for  service  and  petty 
repair  work.  Some  of  the  boys  call  it  a  "kitchen  cabinet 
on   wheels." 
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AT  LEFT,  OVERHEAD  DAILY  SERVICE  REPORT  OF  SERVICE  GANGS.      AT  RIGHT,  OVERHEAD  SERVICE  ORDER  TO  STREET  DEPARTMENT 


Typewritten  entries  are  made  In  the  ofTlce  the  day  previous  to 
issuing  to  foreman.  Additional  items  of  work  given  over  the 
telephone  are  written  in  by  the  foreman,  who  also  fills  out  the 
various  columns  giving  details  regarding  work  done  and  other 
Items.  All  columns  marked  with  an  asterisk  (•).  showing  the 
distribution  of  time  to  the  various  accounts  and  other  ltem.«.  are 
filled  out  In  the  street  department  office,  and  the  extensions  are 
figured  and  entered  by  the  timekeeping  department.  The  follow- 
ing abbreviations  are  used :  "I"  means  Installation ;  "R"  means 
removal :  "X"  means  replacement,  and  "M"  means  relocation  of 
equipment 


For  the  overliead  service  order  tiie  typewritten  entries  are 
made  In  tlie  office.  Three  copies  of  the  order  are  sent  to  the 
street  department;  one  Is  retained  In  the  general  office  for  their 
follow-up  lecord.  and  two  are  sent  to  the  district  office  :  one  copy 
Is  used  for  offlee  n-cord  and  one  issued  to  the  foreman,  who  enters 
In  pencil  his  report  of  work  done.  On  the  back  of  the  report 
he  makes  only  a  simple  pencil  sketch  showing  the  location  of  the 
work  done  by  the  gang.  Occasionally  the  scr\-lce  gangs  Install 
one  or  two  spans  of  line  wire  which  are  also  indicated  on  the 
back  of  this  report  and  later  entered  on  the  permanent  record 
by  the  engineering  department. 
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SPECIAL  AHENTION 

?.t"r%S^,R  Van  Bur«n  »«t  Waali  Co. 


ADDRESS 


3531-37  Harrl8on  St. 


DATE  SERVICE  IS  PROMISED. 
AGREEMENT  BY 


Baturday,    April  17,   1930. 


J.I.    Ftrguaon'.. 


POSSIBILITY  OF 

ACCOMPLISHMENT     T      F     R<  nm 
VERIFIED  BY "  •  '  •  niC«  . 


HEAD  OF  DEPT.  OR  FOREMAN 


J.  W.  FTguflon. 


APPROVED  BY_ 

DATE April   16.    1930. 


FORM  cm  COMMONWEALTH  EDISON  CO 


SPECIAL  ATTENTION  SLIP 

The  original  of  this  slip  when  issued  is  attached  to  the  order 
sent  to  the  engineering  department.  Typewritten  copies  are  made 
there  and  attached  to  the  installation  orders  sent  to  the  several 
divisions  of  the  street  department  so  that  all  parties  handling 
the  job  in  the  office  or  in  the  field  know  that  it  must  receive 
special  attention. 

5.  Standard  wagon  stock  replenished  from  day  to 
day.  This  standard  stock  takes  care  of  all  ordinary  jobs. 
If  some  job  requires  special  material,  it  is  ordered  by 
the  office  and  placed  in  a  locker  during  the  afternoon. 
The  driver  puts  on  his  wagon  before  starting  the  next 
morning  all  the  material  in  that  locker. 

6.  A  typewritten  form  of  order  which  eliminates  most 
of  the  clerical  work  formerly  requested  of  the  foreman 
and  simplifies  the  reporting. 

7.  Routing  of  services  by  the  office  so  as  to  reduce 
traveling  time. 

8.  Proper  charging  of  time  with  careful  supei-vision 
by  office  to  insure  accuracy. 

9.  Daily  analysis  of  service  costs  of  each  gang  to 
detect  and  eliminate  cause  of  loss  of  time  or  other  items 
increasing  the  cost. 

Of  course,  the  full  effect  of  all  of  these  causes  for 
reduced  cost  was  not  realized  overnight.  Each  is  an 
achievement  resulting  from  considerable  earnest  work 
by  the  street  department  employees.  However,  the 
whole  movement  started  ten  years  ago  when  the  then 
existing  Western  District,  Northern  District  and  South- 
ern District  offices  were  abolished  and  replaced  by  a 
department  organization.     This  was  in  the  year  1910. 


.STANDARD  STOCK  OF  MATERIALS  FOR  OVERHEAD  SERVICE  TRUCKS 

Foreman  calls  work  dispatcher  on  telephone  In  afternoon  and 
states  what  material  has  been  used  during  the  day.  Work  dis- 
patcher arranges  to  have  this  material  placed  In  foreman's  locker 
aarlng  afternoon  and  also  arranges  for  placing  In  same  lockir 
any  apecial  material  required  for  jobs  on   next  day's  orders. 


At  that  time  it  developed  that  each  district  had  its  own 
standards  of  equipment,  its  own  standards  of  material 
and  its  owti  standard  methods.  Conditions  were  so 
radically  different  in  these  three  districts  that  it  was 
difficult  to  transfer  either  material,  individual  men  or 
crews  from  one  district  to  another.  A  program  of  con- 
struction was  therefore  started. 

The  standardization  of  service  construction  details 
made  it  necessarj'  to  standardize  all  other  details  of 
line  construction.  Standard  drawings  showing  all  such 
details  have  been  prepared  by  the  engineering  depart- 
ment and  index  numbers  have  been  assigned  to  them. 
Each  foreman  has  a  complete  set  of  these  prints  so  that 
the  type  of  construction  desired  is  indicated  by  giving 
the  print   number.     The   benefits   from    uniformity  of 


TABLE    I— LIST 

OF   TOOLS   AND 

RrBBER    GOODS    CARRIED    ON 

OVERHEAD  SERVICE 

TRUCKS 

Quantity       Size 

Article 

Quantity       Size 

Article 

: 

UxSiu. 

Digging  bar 

I 

Drill  handle 

4 

100  1b. 

Canvas  coal  bags 

1 

First  aid  kit 

1 

Ax8  in. 

.\uger  bit 

1 

8  ft. 

Alley  arm  ladder 

2 

•  ix8  in. 

Auger  bit 

1 

36  ft. 

Extension  ladder 

1 

HxS  in. 

.^uger  bit 

(three-piece  1 

2 

Jjl6in. 

Car  bit 

1 

10  ft. 

Butt  ladder 

1 

V.  in. 

Wood  bit 

1 

2!  in. 

Solder  ladle 

1 

,%  in. 

Wood  bit 

1 

No.  6786 

Flash  light 

1 

Screwdriver  bit 

1 

100  ft. 

Tape  line 

Ipair 

4  in. 

Doubl^siioave 
wood  bloci<s 

4 

Clothespin  blank- 
et fasteners 

i  pair 

3  in. 

Double-sheave 

1 

No.  90 

Coffee  pot 

wood  blacks 

1 

No.  5 

Solder  pot 

1  pair 

6  in. 

Double-sheave 

1 

4!xl0in. 

Leather  pouch 

wood  blocks 

1 

No.  1 

Burring  brace 

1 

6  in. 

Snatch  block 

reamer 

1 

8  in. 

Ratchet  brace 

1 

Transformer  riser 

1 

12  ill. 

Ratchet  brace 

1 

ixllin. 

Steel  ramrod 

250  ft. 

in. 

Manila  rope 

1 

No.  5 

Stencil  brush 

200  ft. 

in. 

Manila  rope 

3 

No.  6 

.Sash  brushes 

150  ft. 

in. 

Manile  rope 

1 

2  gal. 

Safety  can 

50  ft. 

m. 

Manila  rope 

1 

No.  2 

PVaming  chisel 

1 

16  in. 

Hand  saw 

1 

8  in. 

Cold  chisel 

1 

26  in. 

Hand  saw- 

4 

.Miners'  cups 

1 

Hack  saw 

4 

No.  1604-20  Haven  clamps 

1 

Large 

Furnace  shield 

1 

No.  2 

Bolt  cutters 

1 

No.  2 

Shovel 

1 

JRJxUin 

Pipe  die 

1 

No.  1 

Reed-pipe  stork 

6 

ix4in. 

Star  drills 

1 

Sharpening  stone 

1 

Short  bull-point 

1  set 

3  m. 

Brass  stencils,  .\-Z 

drill 

1  set 

3  in. 

Brass  stencils,  0-9 

2 

!  in. 

Bolt  expanders 

1 

Pipe  vise 

1 

7  in. 

-•\uger  bit  file 

2 

No.  31 09- 

1 0  Lag  wrenches 

1 

12  in. 

Bastard  flat  file 

2 

14  in. 

Stillson  wTenchrs 

2 

Gasoline  furnaces 

2  pair 

Westcott  wrenches 

1 

No.  02 

Funnel 

1  pair 

No.  260 

Rubber  knee  boots 

1  pair 

Safety  goggles 

3  pair 

No.  264 

Rubber  sporting 

2  pair 

Horsehide  over 

length  boots 

gloves 

2 

Rubber  blankets 

1 

101b. 

Sledge  hammer 

1 

Brown  motor  coat 

1 

3J  lb. 

Double-faced 
hammer 

3 

Lineman's  rubber 
coats 

1 

Bull-point  handle 

2  pair 

Rubber  gloves 

1 

No.  21 

.\luminum  holder 

4!in.  X 

3  ft. 

Rubber  hose 

design  and  construction  are  now  making  themselves 
evident  in  reduced  costs.  Briefly,  that  is  the  history 
of  the  development.  Perhaps  it  would  be  well  also  to 
discuss  more  in  detail  the  nine  principal  causes  for 
the  reduction  in  cost. 

Very  Few  Rush  Orders  Now 

The  matter  of  eliminating  rush  orders  was  simply 
handled  by  a  general  company  order  which  made  it  im- 
possible for  any  clerk  who  wanted  to  rush  a  job  to 
mark  "Rush"  across  the  ticket  in  red  letters.  The 
authority  for  issuing  rush  orders  has  now  been  limited 
to  the  general  contract  agent  and  to  a  very  few  other 
officials  in  the  company.  Eliminating  rush  orders,  of 
course,  has  been  generally  beneficial,  since  the  handling 
of  any  jobs  outside  of  the  regular  routine  always  tended 
to  slow  up  work  in  general.  The  following  formula 
has  been  evolved  for  determining  how  many  days  it 
will  take  to  install  a  service: 
2  X   (days  required  to  do  job  with  one  gang)   -)-  2. 

The  natural  result  of  the  working  of  this  formula 
is  that  it  is  now  possible  to  schedule  services.  More 
than  80  per  cent  of  the  services  are  installed  within  three 
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(lays  of  the  time  when  the  order  reaches  the  street 
department.  The  majority  of  those  which  do  not 
come  within  the  80  per  cent  are  services  in  outlying 
districts  to  which  it  is  impracticable  to  send  a  crew  of 
men  until  sufficient  work  hiis  accumulated  to  occupy 
them  for  at  least  one-half  day,  or  services  which  have 
lieen  delayed  by  bad  weather. 

An  important  part  of  this  scheduling  of  services  and 
an  interesting  part  has  to  do  with  the  routing  and 
handling  of  the  men  in  the  field.  For  the  purpose  of 
handling  this  work  the  street  department  divides  the 
city  into  the  Northern,  Western  and  Southern  dis- 
tricts, each  of  which  has  a  separate  office.  At  each  of 
these  offices  a  work  dispatcher  is  stationed  who  receives 
the  orders  for  services  and  who  can  then  locate  them 
on  a  map  of  the  city  by  means  of  specially  colored  loca- 


TABLK  II— STANDAHU  STOCK 

OK  MATEUIAL  FOR  SERVICE 

TIUX'KS 

Qunritity 

Item 

Quantity                       Item 

2 

Pour-pin  alley  arms 

16 

50-amp.  i\i»06 

3          Six-pin  alley  arms 

3 

Ground  rods 

•»ix-pin  (Toss-armB 

6 

Ground-rod  caps 

1 

•^ight-pin  (TOAs-arniH 

8 

Ground-rod  rivets 

1 

*'ight-pin  tmiiHfornuT  iirm 

4 

Guy  clamps 

t 

\2-'u\.  trun.sfornier  arm 

4 

Guy  plates.  S  print  No.  371 

xl2  in,  tlinniKli  bolts 

4 

Guy  platen.  S  print  No.  372 
-in.  strain  balls 

xl4  ill.  through  bolt.s 

12 

xl6  in.  thniugh  bolts 

b 

-in.  strain  balls 

xl8  in.  thr.niRh  bolts 

18 

'orcelain  primary  insulators 

x20  in.  thrttuKlt  boH» 

36 

D.G.n.P.  gloss  secondary  in- 

x22 in.  through  bolt.n 

sulators 

x24  in.  throuRh  bolt» 

24 

Transposition  insulators 

xl6  in.  double-arm  bolts 

2  gal. 
100  ft. 

Kerosene 

xlS  in.  doubIt>-arm  bolta 

l-in.  molding 

x20  in.  double-arm  bolts 

20  ft. 

l)-in.  molding 

x22  in.  double-arm  bolt* 

3  lb. 

Tenpcnny  nails 

x24  in.  dt)uble-arm  bolta 

5  cans 

Soldering  paste 

x2i  in,  lag  bolts 

)  Knt. 
I  fb. 

P.  A  B.  paint 

x4  in.  lag  bolt^ 

White  lead 

x2|  in.  earriaRc  bolts 

8 

Locust  pins 

x5j  in.  eye  bolta 

6 

Steel  pins 

x4  in,  maehine  bolt8 

15 

Pole  steps 

x\\  in.  maehine  boltj* 

10  lb. 

Salt 

x4}  in.  nmrhine  bolta 

2  gross  Sorted  screws 

x5  in.  marhiiio  bolts 

81b 

Bar  solder 

60 

ilj  in.  expansion  bolts 
x2$  in.  expan.'iion  bolts 

75 

2-in.  staples,  three  sites 

100 

3-in.  staples 

1 

-ft.  alley  arm  brace 

5  lb. 

Friction  tape 

-ft.  alley  arm  brace 

1  lb. 

Rubber  tape 

OJ-in.  knee  braees 

3  lb. 

-in.  round  washers 

4-in.  cross-arm  braces 

2  1b. 

-in.  round  washers 

4-in.  alley  side-arm  braces 

10  lb. 

2x2  in  square  washers 

S-in.  vertical  braces 

6 

Thimbles  for  i-in.  guy^wire 

'wo-point  brackets 

6 

Thimble*  for  |-m.  guy  wire 

rhrco-point  brackets 

600  ft. 

i-in.  guy  wire 
|-in.  guy  wire 

'wo-point  special  bracket 

150  ft. 

"hree-point  special  bracket 

1  coil 

No.  6  weatherproof  wire 

S-amp.  cutouta 

I  coil 

No.  8  weatherproof  wire 

O-amp.  cutouts 

50  lb. 

No.  4  weatherproof  wire 

-in.  eyelets 

30  lb. 

No.  2  weatherproof  wire 

24         2 

S-amp.  fuses 

10  lb. 

No   0  weatherproof  wire 

tion  tacks.  When  all  of  the  services  for  a  given  day 
are  posted  the  work  dispatcher  lays  out  the  route  for 
his  several  gangs  by  running  various  colored  strings 
around  the  tacks  in  such  a  manner  that  each  crew  will 
.start  work  at  a  point  farthest  from  headquarters  and 
so  will  work  back  toward  the  headquarters  as  it  pro- 
gresses from  job  to  job  during  the  day.  The  men.  in- 
stead of  reporting  at  the  company's  district  quarters 
in  the  morning,  report  at  the  location  for  the  first  job 
and  hence  lose  no  time  in  traveling  to  their  work.  The 
foreman,  on  calling  up  by  telephone,  is  notified  late  in 
the  afternoon  of  each  day  of  the  location  of  the  first 
job  for  the  following  day  and  informs  his  men  accord- 
ingly. The  driver,  by  consulting  a  chart  with  which  he 
is  provided,  can  readily  determine  the  time  at  which  he 
must  leave  the  district  headquarters  in  order  to  arrive 
on  the  job  on  time.  He  must  get  to  the  barn  sufficientlj- 
in  advance  of  that  time  to  permit  of  loading  on  his 
wagon  the  material  which  has  been  placed  in  his  locker 
the  previous  afternoon.  The  linemen  work  eight  and 
one-half  hours,  and  the  driver,  who  is  also  a  ground- 
man,  works  eight  and  one-half  hours  plus  the  time  it 
takes  him   to   drive   the   wagon    from   headquarters   to 


llr.t.I.301»r-rhor» 

■IIU 

■to 

Oat*    IprU  16tb.  1920. 

roresfta 

Coat  ol 

WvmbvT  of  R«rvto««  DaUr  Bad  Av«r«c*  Oo«t. 

II 

oa. 

To». 

Md. 

Ttaura. 

Tti. 

s««. 

Total 

jou. 

tj.n 

1 

l.$l  12 

1.21 

13 

m 

1 

1-50 

7 

1.72 

« 

l-M 

3«  l.«9 

Jota.oo 

3.01 

k 

X.ft 

) 

2.00 

7 

2.11 

11 

l-V> 

3 

2.00 

81   1.77 

8ro«n 

}.0« 

IJ 

1.^ 

I? 

1-r 

? 

1-? 

1 

1.37 

7 

l-« 

»5l.5» 

aalth 

?•" 

} 

1.0< 

13 

!•» 

7 

1-33 

1 

3.10 

Ik 

1.^ 

Pwkliu 

J-»7 

3 

2.3> 

10 

1.20 

15 

l-W 

2 

l.S 

2 

1.71 

s 

l.M 

Wl-H 

Total! 

3.17 

11 

1.6C 

51 

l.»l 

50 

i.« 

12 

1.5( 

28 

1-53 

2J 

i.ai 

175 

1-57 

UKit  OtltrUt   Stullsjl 
10.    of  8«rTlo«t  227   I  At«7a^«  Co«t     l.%7 

WEEKLY    SUMMARY    OF   AVERAGE    SERVICE   COSTS 
Tills    summury    Is    miidu    up    each    week    for    each    district    and 
gives    the    geniia!   foreman    the   necessary    information    to   enable 
him    to   locuti-    and    correct    any    tendency    toward    higher   service 
Installation  costs. 

the  first  job  and  from  the  last  job  back  to  district  head- 
quarters at  night. 

The  question  of  standardizing  line  equipment  was 
one  which  was  solved  in  a  rather  unusual  way.  When 
the  three  districts  were  consolidated  each  general  fore- 
man felt  that  his  own  type  of  service  construction  was 
best.  In  order  to  arrive  at  a  company  standard  the 
three  general  foremen  were  requested  to  bring  their 
crews  and  to  erect  in  a  lot  selected  for  the  pui^iose 
services  according  to  the  standards  which  they  were 
then  using  or  which  they  thought  should  obtain. 
Then  each  man  was  requested  to  point  out  why  he 
thought  his  type  of  service  was  better  than  that  used 
by  the  other  crews.  It  developed  that  the  rival  claims 
of  the  various  foremen  centered  around  the  type  of 
construction  which  would  permit  several  services  to  be 
run  off  the  insulators  without  attaching  several  layers 
of  wire  over  each  other.  A  compromise  solution  of 
the  problem  was  reached  by  a  suggestion  that  the 
company  adopt  as  a  standard  insulator  the  ordinary 
glass    triplo-groove    telephone    transposition-type    insu- 


STANDARD  STOCK  OF  WAGON  TOOLS  AND  PROTBCTrVE  APPLIANCES 

FOR  OVERHEAD  SERVICE  TRUCKS 

In  addition  to  the  tools  shown  on  the  list  and  In  this  photo- 
graph, each  lineman  has  his  own  supply  of  lineman's  tools  car- 
ried   In   his   belt. 
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lator.  This  is  now  used  for  all  services  and  makes 
it  possible  to  run  a  number  of  services  from  any  pole 
without  tangling  them. 

While  this  insulator  incident  is  only  a  detail  in  the 
standardizing  process,  it  illustrates  the  methods  which 
have  been  employed  to  reach  a  standard  commonly  ac- 


The  foregoing  paragraphs  describe  briefly  the  system 
which  makes  it  possible  for  the  service  crews  of  the 
street  department  to  operate  efficiently.  There  are, 
however,  a  number  of  other  points  which  deserve  special 
comment.  One  which  certainly  should  not  be  forgotten 
is  the  personnel  of  the  service  crews  themselves.     The 


cepted  by  all  supervisory  and  field  employees.    The  same     standard  service  crew  consists  of  four  men,  including 


treatment  has  been  applied  to  all  overhead-Hne  equip 
ment.     A  more  detailed  article  on  the  standardization 
of  pole-top  equipment  was  published  in  the  Electrical 
World  of  April  27,  1918,  the  author  of  which  was  H.  E. 
Wulfing. 

Improvements  in  the  wagons  which  haul  service  crews 
and  their  equipments  have  been  worked  out  on  the 
theory  that  a  compartment  should  be  built  for  every- 
thing in  such  a  way  that 
materials  and  tools  cannot 
be  put  in  the  wrong  place, 
because  they  will  not  fit 
any  compartment  but  the 
one  in  which  they  belong. 
The  wagons  are  truly  a 
marked  departure  from  the 
earlier  wagons  used  by  line 
crews,  which  were  famous 
for  the  fact  that  it  was 
usually  necessary  to  "exca- 
vate" in  the  vicinity  of  the 
wagon  bed  when  any  par- 
ticular piece  of  apparatus 
or  any  tool  was  needed. 

It  is  an  interesting  side- 
light on  the  standardiza- 
tion of  the  stock  and  tools 
that  the  standard  stock  is 
500  lb.  (226  kg.)  lighter  on 
an  average  than  the  stock 
which  was  carried  in 
the  wagons  before  stan- 
dardization   was    effective. 

This  figure  was  arrived  at  by  running  the  wagons 
over  a  scale  on  the  day  before  the  standard  stocks 
were  placed  in  them  for  the  first  time  and  run- 
ning the  same  trucks  over  the  scale  the  day  following. 
The  reason  for  the  saving  in  weight  is  quite  easy  to 
understand  when  it  is  remembered  that  nearly  every 
construction  man  is  in  the  habit  of  picking  up  some- 
thing that  he  thinks  he  may  need  and  carrying  it  around 
in  the  wagon  for  perhaps  a  year  before  he  really  does 
need  it.  The  list  of  tools  and  the  standard  wagon  stock 
of  materials  which  are  reproduced  herewith  show  in 
detail  what  the  wagon  carries,  and  the  photographs  will 
assist  the  reader  by  showing  how  these  stocks  and  tools 
are  placed  in  the  wagons. 

Samples  of  the  typewritten  order  form  which  elimi- 
nates the  clerical  work  formerly  required  of  the  foremen 
are  reproduced.  On  this  report  blank  the  foreman  fills 
in  absolutely  nothing  that  can  be  filled  in  for  him  in 
the  office.  He  makes  notations  which  indicate  the 
amount  of  work  done,  the  time  at  which  each  job  was 
begun  and  the  time  at  which  it  was  finished.   He  makes     HpHE  engineer  is  more  tlian  ever  needed  as  a  guide 


OVERHEAD    SB21VICE    TRUCK    WITH    STANDARD    STOCK    OF    TOOLS 

AND  MATERIAL 

Lids  or  doors  to  the  compartments  can  be  fastened  with 
padlocks.  Space  is  provided  for  safe-keeping  of  linemen's  per- 
sonal tools  over  night. 


a  foreman,  a  driver  who  acts  as  a  groundman,  a  first- 
class  lineman  and  a  second-class  lineman.  These  crews 
install  a  tj^pical  service  and  move  to  one  location  from 
another  in  about  twenty-five  minutes.  They  benefit 
because  the  system  which  has  been  developed  for  doing 
the  work  actually  reduces  the  necessary  effort  on  their 
part.  There  is  no  hurry  and  no  excitement  about  the 
way  in  which  the  work  is  tackled.     There  is  no  element 

of  "rawhiding."  Their  effi- 
cient operation  can  be  at- 
tributed to  the  elimination 
of  useless  work,  to  doing 
things  the  easy  way  with 
the  proper  equipment,  all 
efforts  being  intelligently 
directed  and  thoughtfully 
applied. 

Many  "kinks"  have  be- 
come standard  practice  with 
the  service  crew.  Several 
have  been  worked  out  in  the 
method  of  soldering.  For 
instance,  the  soldering  pot 
has  an  offset  bale  so  that 
it  can  be  lifted  under  line 
wires  easily  to  catch  the 
solder  which  is  being  ladled 
over  the  joint.  The  hook 
with  which  this  pot  is  lifted 
has  a  corkscrew  end,  so  that 
it  is  impossible  for  the 
lineman  to  let  the  pot  fall 
off  the  hook  even  if  it  is 
bumped  against  something.  At  the  end  of  the  service 
line  which  is  attached  to  the  building  pigtail  splices  are 
employed  because  it  is  easy  to  get  the  end  of  these 
splices  into  a  ladle  full  of  solder  and  because  it  would 
be  difficult  to  hold  the  pot  of  solder  in  such  a  position 
that  the  molten  metal  could  be  ladled  over  any  other 
kind  of  a  joint  in  this  location. 

There  are  other  kinks  in  handling  material  and  tools. 
The  linemen  carry  brackets,  insulators,  hammers,  chis- 
els, brick  drills,  etc.,  in  canvas  bags  which  are  of  the 
same  type  as  those  used  by  coal  companies  for  handling 
coal  a  bushel  at  a  time.  This  type  of  bag  was  selected 
because  of  its  rugged  strength  and  because  it  was 
not  thought  advisable  to  make  up  a  special  bag  for 
the  lineman  to  use.  Convenient  receptacles  for  carrying 
soldering  acid  and  paint  to  use  on  the  outside  of  taped 
joints  are  provided  with  hooks  and  arranged  so  that  they 
can  be  swung  from  the  belts  of  the  linemen.  All  these 
things  contribute  their  quota  to  efficiency. 


no  attempt  to  divide  the  time  among  the  various  kinds 
of  work  which  he  lists.  These  divisions  are  made  by 
men  in  the  office  who  are  experienced  in  such  work.  For 
all  practical  purposes  this  is  just  as  accurate  as  if  the 
foreman  were  to  charge  each  part  of  each  job  with  the 
hours  and  minutes  devoted  to  it,  because  in  the  reports 
to  the  timekeeper  half  hour  units  are  used. 


X  in  national  affairs.  TJuit  man  is  not  wise  who  does 
not  consult  the  expert  in  matters  demanding  special 
information  not  possessed  by  himself.  An  engineer 
should  also  he  an  example  of  a  broad-minded  citizen, 
interesting  himself  in  all  such  activities  as  conduce  to 
the  ivelfare  of  his  country  and  its  people  and  the  world. 
— Elihu  Thomson. 


Protection  of  Transiiiissioii  Systems — I 

Comprehensive  Analysis  of  Abnormal  Voltages  on  Transmission 
Systems  and  Methods  Adopted  by  a  Company  in  Sweden  to 
Protect    the    Station    Appaiatus    from_,[Insulation    Breakdown 

By  PROF.  EMIL  ALM 


WHILE  the  nature  of  overvoltages  is  far 
from  fully  understood,  it  is  certain  that 
their  causes  may  be  found  in  atmospheric 
discharges  as  well  as  disturbances  internal 
to  the  system,  such  as  switching,  grounds,  short 
circuits,  etc.  The  overvoltage  phenomena,  whether  they 
are  due  to  internal  or  external  causes,  appear  generally 
first  as  traveling  waves,  but  change  later  into  oscilla- 
tions between  the  capacity  and  inductance  of  the  system. 
In   certain    cases,    especially    with    overvoltages    from 


arrangements  in  the  two  stations  are  practically 
identical.  A  complete  system  of  connections  for  the 
entire  installation,  showing  the  various  protective  ar- 
rangements adopted,  is  given  in  Fig.  1. 

Voltages  Arising  from  Atmospheric  Disturbances 

Gradual  Charging. — To  provide  a  discharge  path  for 
the  gradually  accumulated  static  charges  on  the  trans- 
mission line,  the  transformers  at  Untra,  with  their 
low-tension   windings    delta-connected,   have   the   high- 
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FIG.  1—  CONNECTION  SCHEME  FOR  PLANT  AND  TRANSMISSION   SYSTEM  AT  UNTRA,  SWEDEN 

Abbreviations  :  OS  =  oil  circuit  breaker  ;  T  =  transformer  ;  Z/j  =  transformer  Inductance  coil :  /?<  =  shunt  resistance  for  same  : 
L,  =  line  Inductance  coil :  R,  =  shunt  resistance  for  same  ;  Rg  =  neutral  resistance  ;  Tj  =  transformer  neutral  resistance.  The 
Bsneratlng   station    Is    connected   to    vartan    over    100-kw.    transmission  lines. 


internal  causes,  resonance  is  liable  to  be  set  up,  result- 
ing in  a  considerable  increase  in  the  voltage  stresses. 

In  planning  the  overvoltage  protection  for  the  Untra 
(Sweden)  power  station,  these  points  have  received  due 
consideration  and  have  resulted  in  the  adoption  of  the 
system  shown  in  Fig.  1.  The  principles  which  led  to 
the  selection,  rather  than  a  description  of  the  installa- 
tion, are  treated  in  what  follows  here. 

The  Untra  power  station  is  designed  for  five  water- 
wheel-driven  generating  units,  each  having  a  capacity 
of  7,300  kw.  at  0.80  power  factor,  6,800  volts,  25 
cycles.  Four  of  these  units  are  now  installed.  The 
transmission  voltage  is  approximately  100,000  volts,  and 
the  generator  voltage  is  transformed  up  to  this  value 
by  means  of  three-phase  transformers,  each  of  the  same 
capacity  as  the  generators  and  thus  forming  units  with 
these  so  that  the  paralleling  may  be  done  on  the  high- 
tension  side.  There  are  for  this  reason  two  sets  of 
busbars,  which  may  be  considered  as  part  of  the  trans- 
mission lines.  A  low-tension  bus  is  provided  for 
transfer  of  a  resers^e  unit  and  other  auxiliary  purposes. 
In  the  receiving  station  at  Vartan  the  voltage  is 
transformed  down  to  6,300-6,000,  and  the  high-voltage 


tension  windings  star-connected  with  the  neutral  point 
grounded.  In  order,  furthermore,  that  a  ground  on  the 
line  shall  not  cause  a  direct  short  circuit  of  the  grounded 
phase,  a  resistance  is  inserted  in  the  neutral  connection. 
For  the  sake  of  safety  it  was  also  considered  advisable 
to  make  such  provisions  that  a  disconnected  transformer 
unit  would  not  be  subjected  to  voltages  through  its 
neutral  connection  in  case  of  a  ground.  As  at  Untra 
no  space  could  be  found  for  a  common  neutral  bus  to 
which  the  respective  transformers  could  be  connected 
by  means  of  switches,  each  transformer  had  to  be  pro- 
vided with  its  own  resistance.  For  taking  care  of  the 
static  charges  it  is  evidently  immaterial  whether 
resistances  or  inductances  are  used,  and  their  sizes 
can  be  varied  between  very  wide  limits.  For  the 
correct  functioning  of  certain  relays  the  resistances  used 
were,  however,  so  dimensioned  that  the  short-circuit 
current  at  normal  voltage  would  be  about  10  amp., 
whether  two,  three,  four  or  five  transformers  were  in 
operation.  They  were  made  in  two  parts  for  20  and 
30  per  cent  respectively  of  the  full  current  to  ground. 
Lightning  Charges. — A  thunderstorm  cloud  can,  by 
static  induction,  charge  a  grounded  transmission  circuit 
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with  a  quantity  of  electricity  which,  when  the  cloud 
discharges,  raises  the  potential  of  the  circuit  to  a  value 
which  depends  on  the  height  of  the  wires  above  ground 
and  which  may  amount  to  about  20,000  volts  for  each 
meter  in  height  above  the  ground.  As  the  average 
height  of  the  Untra  line  is  about  10  m.,  we  can  there- 
fore expect  a  voltage  rise  above  normal  of  about 
200,000  volts,  which  corresponds  to  an  alternating- 
current  sinusoidal  voltage  with  an  effective  value  of 
140,000  volts.  Adding  to  this  the  normal  voltage  to 
ground  (60,000),  we  find  that  the  total  voltage  stress 
to  ground  due  to  a  lightning  discharge  may  reach  an 
effective  value  of  200,000  volts.  With  one  of  the  phases 
grounded,  the  total  potential  to  ground  would  there- 
fore be  about  240,000  effective  volts. 

After  the  lightning  discharge,  the  above-mentioned 
static  charge  will  divide  into  two  equal  traveling  waves. 
each  of  one-half  its  amplitude,  going  in  opposite  direc- 
tions. On  account  of  the  distribution  of  the  charge 
before  the  lightning  stroke,  the  wave  front  has  a  com- 
paratively small  slope  and  is  therefore  not  very  danger- 
ous for  the  insulation  between  adjacent  turns  or  layers 
of  windings.  The  only  danger  is  that  its  amplitude 
may  cause  a  puncture  to  groun-l.  On  the  other  hand, 
when  the  charge  is  set  free — that  is,  at  the  lightning 
stroke — if  a  flash-over  occurs  on  an   insulator  string. 
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FIG.    2  —  VOLTAGE  DISTRIBUTION    ON  THE   LINE   FOLLOWING  AN 
INSULATOR  FLASH-OVEm 

then  the  charging  wave  will  be  followed  by  a  discharge 
wave  with  a  steep  front,  which  is  considerably  more 
dangerous  for  the  transformer  windings.  The  voltage 
jump  will  then  be  equal  to  the  entire  flash-over  voltage 
of  the  insulator  string  (Fig.  2).  If  with  such  grounds 
an  arc  is  formed,  other  difficulties  are  very  liable  to 
occur,  such  as  destroyed  insulators,  burned-off  wires,  etc. 
To  avoid  the  risks  which  are  connected  with  an  insu- 
lator flash-over  there  are  two  remedies  which  can  be 
used:  First,  the  flash-over  voltage  of  the  insulator 
string  may  be  made  so  high  that  an  induced  charge 
from  a  lightning  stroke  is  unable  to  cause  a  flash-over; 
second,  the  statically  induced  voltage  may  be  limited 
by  means  of  ground  wires.  Both  of  these  protective 
arrangements  are  used  in  the  Untra  installation.  The 
insulator  strings  have  a  minimum  flash-over  voltage 
value  of  about  250,000  when  wet  and  somewhat  higher 
when  dry,  and  the  ground  wire,  which  is  installed  above 
the  transmission  wires,  is  expected  to  reduce  the  over- 
voltages  about  40  or  50  per  cent. 

Protection  Against  Grounding  Phenomena 

Experience  has  shown  that  even  with  the  best  pre- 
cautions it  is  impossible  absolutely  to  prevent  grounds, 
which  may  be  caused  by  b!own-down  branches  of  trees, 
etc.  On  networks  with  relatively  high  cun-ents  to 
grounds  it  has  been  proved  that  such  arcing  grounds 
may  he  quite  disastrous  if  suitable  precautions  are  not 
taken.  If  the  ground  current  be  of  such  strength 
that  the  arc  will  not  go  out  but  an  intermittent  ground- 
ing takes  place,   and   if  there   be  no  suitable   ground 


connection,  then  the  system  will  be  charged  between 
each  reformation  of  the  arc  to  a  constant  potential  with 
a  value  up  to  two  and  a  half  or  three  times  the  maxi- 
mum value  of  the  normal  voltage  to  neutral  and  with 
alternating  positive  and  negative  signs.  Partly  on 
account  of  this  rise  in  the  voltage  to  ground,  but  chiefly 
on  account  of  the  high  value  of  the  voltage  impacts 
to  which  the  transformer  windings  are  hereby  exposed, 
it  becomes  necessary  to  make  arrangements  which  will 
prevent  these  dangerous  phenomena  from  occurring. 
The  most  effective  method  is  to  provide  for  a  discharge 
of  these  voltages  before  they  have  been  able  to  do 
any  damage,  and  this  was  done  by  a  suitable  dimension- 
ing of  the  neutral  resistances  of  the  Untra  transformers. 
Either  non-inductive  resistances  or  inductances  may  be 
used  for  grounding. 

Calculation  of  Neutral  Grounding  Resistance 

In  this  case  we  obtain  a  discharge  with  C  in  series 

with  an  inductance  Lu  over  a  resistance  Ro,  where: 

C  =  capacity    of   all   of   the   lines   to   ground   =   2>K" 

for  a  single   line  and   &K"   for   a  double   line, 

K"  being  the  partial  capacity   for  each   phase 

to  ground. 

L/   =  the  leakage  inductance  of  the  transformer  divided 

by  the  number  of  phases,  if,  as  with  the  Untra 

installation,  the  transformers  are  A-Y  connected. 

R^  =  the  resistance  in  the  neutral  ground  connection. 

In  general,  the  inductance  La  is  so  small  in  proportion 

to  C  and  Rn  that  its  influence  may  be  neglected,  and 

we   then   only   have   a   condenser   which    is   discharged 

through  an  ohmic  resistance.     The  potential  diminishes 

then  in  accordance  with  the  law: 

t__ 

V  =  Ve      ^•>^ 

Besides  the  wattless  ground  current  through  the  air, 

/;■    =    Ef(^)C, 

an  energy  current  flows  through  the  resistance  and  is 
equal  to : 

Ir   =  Ef/Ro, 

where  £"/  =  the  effective  value  of  the  voltage  (to 
neutral). 

Both  these  currents  will  now  pass  through  the  arcing 
ground,  so  that  the  current  of  the  arc  becomes: 


7,    =     V/;'    +    /,■' 

With  a  too  high  value  of  R„  the  result  will  be  that 
V  will  not  have  time  to  fall  off  sufficiently  before 
the  voltage  of  the  faulty  phase  again  causes  a  flash-over. 
If  R„  is  made  too  small,  the  discharge  will  be  good,  but 
the  total  current  Ii.  will  be  more  than  necessarily  higher 
than  /„  thereby  decreasing  the  ability  of  the  arc  to 
extinguish  itself.  It  seems  to  be  most  satisfactory  to 
dimension  R,,  so  that,  approximately. 


or  that 


/,.  =  40  to  100  per  cent  of  7/ 


/eo=  (2.5  to  1)  „^ohm. 


For  the  Untra  installation  calculations  give  K"  = 
0.656  m.f.  For  a  single  line  we  thus  get  C  =  1.97 
m.f.,  and  for  both  lines  C  =  3.94  m.f.  According  to 
the  above  formula,  the  value  of  Rn  will  thus  be: 

For  single  line:  R,,  ^  8,000  to  3,200  ohms. 

For  both  lines  R„  =  4,000  to  1,600  ohms. 
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As  already  mentioned,  the  neutral  resistance  was 
proportioned  for  10  amp.  and  has  thus  a  resistance  of 
5,600  ohms,  which  may  be  considered  as  satisfactorily 
meetinp  the  requirements  connected  with  the  discharge 
problem,  especially  as  besides  this  the  automatic  over- 
load circuit  breakers  will  be  set  so  that  the  faulty 
line  can  quickly  be  disconnected. 

Considerations  Concerning  the  Use  of 
iNDucrrANCE  IN  Neutral 
By  using  a  non-inductive  ground  resistance,  as 
explained  above,  the  danger  of  the  excess  voltages  due 
to  grounds  is  removed,  but  when  the  current  to  ground 
is  of  a  sufficiently  high  value  the  arc  will  continue  to 
burn  and  thereby  cause  damage  to  insulator  strings,  the 
burning  off  of  wires,  etc.  If,  on  the  other  h.-ind,  an 
inductance  is  u.sed,  then  the  charging  current  of  the 
line  will  still  be  vectorially  combined  with  the  ground 
current  through  the  inductance  in  order  to  give  the 
resulting  current  in  the  arcing  ground.  As  now  the 
two  components  are  opposing  each  other,  the  arc  current 
will  be  equal  to  the  arithmetic  difference  between  the 
two  components,  and  if  they  are  of  equal  value,  then 
the  arc  current  will  be  zero;  that  is,  the  arc  cannot  exist 
but  will  immediately  be  extinguished.  The  condition 
for  this  is  therefore: 


and 


/,  ^  /,    or   EiinC   =   E-.UoLo, 

o'L„C  =  1. 


The  inductance  of  the  neutral  ground  must  there- 
fore (at  the  frequency  of  the  system)  be  in  resonance 
with  the  sum  of  the  partial  capacities  of  the  system  to 
ground.  With  the  previously  given  values  for  C,  the 
reactance  u>L„  with  both  lines  connected  should  there- 
fore  be : 

Xo  =     ioL„   =   1,600  ohms. 

With  Ef  =  56,000  volts,  we  get 

/,  =.-  35  amp. 

In  order  that  the  circuit-breaker  relays  shall  operate 
satisfactorily,  the  current  in  the  grounded  phase  must 
not  drop  to  zero,  and  as  experience  has  demonstrated 
that  the  arc  will  go  out  even  when  the  current  in  it  ia 
from  5  amp.  to  6  amp.,  it  was  decided  that  the  current 
through  the  inductance  of  the  neutral  ground  could 
be  about  30  amp. 

The  discharge  of  the  constant  potential  caused  by  the 
first  breaking  of  the  arc  takes  place  through  a  dampened 
sinusoidal  oscillation  down  to  zero,  and  if  the  coil  were 
dimensioned  for  the  entire  normal  arc  current,  then 
this  oscillation  would  have  the  same  frequency  as 
the  system.  In  the  case  here  noted,  with  a  somewhat 
higher  inductance,  the  frequency  of  the  oscillation  will 
be  somewhat  lower  than  the  frequency  of  the  system. 
From  this  it  follows  liirect'y  that  the  voltage  of  the 
faulty  phase  will  rise  according  to  the  same  law  as 
the  discharge  just  mentioned,  or  ordinarily  so  slowly 
that  an  arc  will  not  be  formed  unless  the  insulation  is 
so  weakened  that  it  cannot  withstand  the  normal  voltage, 
in  which  case  the  line  in  question  must  be  disconnected. 

Inductances  give,  without  doubt,  a  more  satisfactory 
solution  of  the  protective  arrangements  against  the 
disturbances  caused  by  grounds  than  non-inductive 
resistances.  With  both  arrangements  it  is  possible  to 
prevent  the  traveling  waves  with  abnormally  steep 
fronts  caused  by  oscillator>-  grounds.  The  inductances, 
however,  have  the   added   advantage   that   the   current 


flowing  through  the  temporary  ground  will  not  cause 
any  arcing.  If  the  cau.se  of  the  disturbance  is  removed, 
then  the  line  will  be  immediately  operative  and  need 
not  be  disconnected.  With  a  non-inductive  resistance 
for  about  10  amp.,  the  current  through  the  fault  with 
one  line  will  be  about  20  amp.  and  with  both  lines  about 
40  amp.,  and  it  is  very  doubtful  if  even  at  the  lower 
current  the  arc  will  go  out.  In  such  a  case  it  would 
be  necessary  immediately  to  disconnect  the  faulty  line, 
even  if  the  fault  were  only  transient. 

Why   Resistance  Was  Used  in   Neutral 

On  the  other  hand,  one  must  always  be  prepared  for 
grounds  of  a  permanent  nature,  and  arrangements  must 
naturally  in  any  case  be  made  so  that  the  line  can  be 
disconnected  if  necessary.  If  this  switching  arrange- 
ment is  automatic,  as  planned  for  the  Untra  installation, 
then  this  will,  of  course,  somewhat  diminish  the  advan- 
tages of  the  inductance  neutral  grounds.  There  are  fur- 
thermore other  overvoltages  which  will  be  dealt  with 
later  for  which  the  non-inductive  resistance  has  a 
decided  advantage  over  the  inductance.  Finally,  all 
the  insulator  strings  are  equipped  with  a  kind  of  horn, 
primarily  intended  for  improving  the  potential  distribu- 
tion of  the  insulators,  but  also  useful  as  a  spark  gap, 
whereby  an  eventual  arc  is  carried  away  from  the  line 
wire  and  the  insulator.  What  kind  of  operating  dis- 
turbances it  would  be  especially  desirous  to  guard 
against  could  not  be  decided  beforehand.  It  would 
undoubtedly  be  safest  to  make  all  the  permanent  grround 
connections  non-inductive  and,  in  addition,  as  a  protec- 
tion against  traveling  waves  treated  later  on,  install  non- 
inductive  resistances  in  series  with  spark  gaps,  tha 
gap  being  set  for  somewhat  higher  potential  than  the 
line  to  neutral  voltage.  As  yet  it  may  be  assumed  that 
non-inductive  neutral  ground  resistances  give  a  more 
varied  means  for  protecting  against  operating  disturb- 
ances than  inductances,  the  result  being  that  the  re- 
sistances were  used  in  the  case  in  question. 

Provision  Against  Voltage  Rise  Caused  by  Grounds 
AND   Switching 

As  it  can  always  be  assumed  that  the  line  is  at  least 
partly  loaded  and  as  it  is  rather  improbable  that  a 
disturbance  wi'l  occur  simultaneously  on  the  same  phase 
of  both  lines,  we  need  not  expect  that  any  voltage  rise 
will  occur  with  values  as  high  as  four  times  normal. 
The  transformer  and  lines  are  nevertheless  insulated 
for  such  a  voltage  rise,  and  as  a  further  protection  we 
have  the  non-inductive  neutral  ground  resistances  at 
Untra.  Besides  this  there  is  provided  at  Vartan  a 
non-inductive  resistance  for  5  amp.  at  normal  phase 
voltage.  This  resistance  is  through  a  spark  gap  con- 
nected between  the  neutral  transformer  bus  and  ground. 
Primarily  this  resistance  is  intended  as  a  protection 
against  traveling  waves.  When  a  ground  occurs  the 
former  resistances  will  immediately  act  as  a  load,  and 
if  the  normal  phase  voltage  is  exceeded,  then  the  spark 
gap  at  Vartan  will  arc  over  and  thus  still  another  non- 
inductive  load  is  caused,  which  prevents  the  neutral 
voltage  rise  from  developing  any  further. 

In  an  early  issue  this  discussion  will  be  completed 
by  the  consideration  of  traveling  waves,  generator  volt- 
age harmonics  and  the  passage  of  overvoltages  into  the 
low-tension  system. 

This  paper  was  translated  and  condensed  by  Eric 
Lof  from  a  lecture  deli%'ered  by  Professor  Aim  before 
the  Electro-Technical  Society  in  Stockholm,  Sweden. 


Regulating  Hydro-Electric  Prime  Movers 

Ability  to  Hold  Constant  Speed,  Inherent  Regulation 
and  Momentary  Changes  of  Speed  Are  Discussed  in 
Detail — Conditions  Upon  Which  Speed  Changes  Are  Based 

By  C.  F.  MOSHER 

Superintendent  of  Power  Plants  Turners  Falls  (Mass.)  Poiver  &  Electric  Company 


THE  problem  of  speed  regulation  with  waterwheel- 
driven  generator  sets  is  inherently  more  dllficult  of 
solution  than  is  the  same  problem  for  steam-turbine- 
driven  sets.  This  is  due  to  two  fundamental  reasons 
that  follow: 

First — The  inertia  of  the  rotating  parts  (or  flywheel 
effect)  for  the  waterwheel-driven  machine  is  usually 
much  less  than  for  the  steam-turbine-driven  outfit,  and 
a  large  flywheel  effect  per  unit  of  capacity  is  always 
helpful  toward  better  speed  control.  A  modern  single- 
runner  waterwheel-driven  generator  set  of  7,500-kw. 
capacity,  running  at  100  r.p.m.,  with  an  operating  head 
of  60  ft.  (18  m.),  will  have  a  flywheel  effect  of  approxi- 
mately 11,000,000  ft.-lb.  per  second  (1,518,000  kg.-m.), 
whereas  a  steam-turbine  unit  of  the  same  capacity 
operating  at  1,800  r.p.m.  will  have  a  flywheel  effect  of 
about  60,000,000  ft.-lb.    (8,280,000  kg.-m.)  per  second. 

Second— The  very  "nature  of  the  beasts  and  the  stuff 
they  feed  on,"  the  weights  of  feed,  size  of  inlets,  pas- 
sages involved,  etc.,  render  the  problem  much  more  com- 
plex in  the  case  of  the  waterwheel. 

Why  Speed  Regulation  of  Hydro  Units  Is  Difficult 

Consider  again  a  7,500-kw.  waterwheel-driven  set 
operating  at  100  r.p.m.  under  a  60-ft.  (18-m.)  head. 
Such  a  machine  will  have  a  supply  pipe  or  penstock  of 
about  380  sq.ft.  (55  sq.m.)  section  and  will  pass  at  full 
load  about  117,500  lb.  (53,200  kg.)  of  water  per  second— 
a  heavy,  inelastic,  practically  incompressible  fluid  in 
usually  quite  a  long  column,  which  may  not  be  started, 
stopped  or  have  its  velocity  changed  too  abruptly  with 
impunity,  no  matter  what  may  be  the  load  requirements. 
On  the  other  hand,  a  steam  turbine  of  7,500  kw.  rating, 
running  at  1,800  r.p.m.  at  250  lb.  (17.5  kg.)  pressure, 
with  150  deg.  superheat  at  the  throttle,  will  be  supplied 
through  a  10-in.  or  12-in.  (25-cm.  or  30-cm.)  diameter 
pipe  having  a  cross-sectional  area  of  perhaps  0.75  sq.ft. 
(0.069  sq.m..),  or  0.002  of  that  required  for  the  water- 
wheel  set.  It  will  pass  approximately  27  lb.  (12.2  kg.) 
per  second  of  steam — a  light,  highly  elastic  medium 
whose  flow  may  be  started,  stopped  or  have  its  velocity 
changed  as  rapidly  as  may  be  desired  to  accomplish  a 
given  result,  without  any  distress  to  equipment.  This 
weight  passed  by  the  steam  turbine  is  about  0.00023  of 
the  weight  passed  by  the  waterwheel.  The  foregoing 
is  a  crude  endeavor  to  explain  simply  some  of  the  dif- 
ferences in  the  problems  of  speed  regulation  for  the 
two  types  of  prime  movers,  and  perhaps  will  account  for 
the  more  complicated  speed-control  devices  usually  pres- 
ent in  the  hydro-electric  installation. 

There  are  three  main  points  to  have  clearly  in  mind 
when  discussing  speed-regulating  devices,  as  follows: 

(1)  -Ability  to  hold  a  constant,  predetermined  or 
normal  speed  at  no  load  or  at  any  constant  unchanging 
load. 

(2)  Inherent  regulation,  usually  expressed  in  terms 
of  percentage  of  normal  speed,  and  meaning  the  drop 
in  speed  from  no-load  to  full-load  conditions  without 
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manual  adjustment.  As  a  rule  a  prime  mover  can  be 
arranged  with  a  relay-type  governor  so  as  to  have  the 
same  speed  at  full  load  as  at  no  load  without  manual 
adjustment,  but  such  a  condition  usually,  and  in  the  case 
of  two  prime  movers  operating  alternators  in  parallel, 
would  most  certainly  result  in  a  condition  of  unstable 
equilibrium;  so  it  is  the  usual  practice  to  adjust  all 
governors  for  an  inherent  regulation  of  from  2  to  3 
per  cent.  Few  regulate  more  closely  and  a  great  many 
not  so  closely. 

(3)  Momentary  changes  of  speed  due  to  changes  of 
lead,  occurring  either  gradually  or  suddenly,  usually 
expressed  in  percentage  of  normal  speed  for  a  certain 
percentage  of  load  change  on  or  off,  and  the  time  re- 
quired, in  seconds,  for  restoration  of  normal  speed  at 
the  new  load. 

A  modern  well-designed  and  constructed  hydro-electric 
installation  may  be  and  frequently  is  installed  so  that 
it  will  satisfy  the  first  two  points  above  quite  as  well  as 
any  steam-turbine  installation;  but  to  satisfy  the  third 
point  as  well  is  a  practical  impossibility  and  always  will 
be,  because  the  designer  is  confronted  by  unchanging 
natural  laws. 

To  operate  the  gates  of  the  7,500-kw.  waterwheel 
above  mentioned  requires  for  full  stroke  in  one  second 
125,000  ft.-lb.  (17,250  kg.-m.)  of  energy,  or  approxi- 
mately 230  hp.  It  is  entirely  feasible  to  construct  speed 
gates  and  operating  mechanism  to  close  them  much 
faster  than  this,  but  it  is  entirely  impracticable  to  con- 
struct penstocks  of  the  required  dimensions  to  with- 
stand the  resultant  shocks  without  rupture. 

Tests  for  Rapid  Load  Change 

A  test  has  been  made  on  a  7,500-kw.  machine  of  a 
type  and  under  conditions  similar  to  the  one  referred  to, 
in  which  full  load  was  thrown  off  and  the  gates  closed 
in  just  over  two  seconds,  and  yet  there  was  a  momentary 
pressure  rise  in  the  wheel  case  of  about  78  per  cent.  The 
momentary  rise  in  speed  on  this  test  was  from  18  to  20 
per  cent.  This  same  machine  shows  on  test  an  inherent 
speed  regulation  of  3  per  cent.  The  test  for  inherent 
regulation  was  made  under  low-head  conditions,  and  it  is 
probable  that  at  normal  head  the  regulation  would  be 
reduced  to  about  2.5  per  cent.  It  is  a  point  easily  con- 
trolled by  adjustment,  if  necessary. 

On  these  units  the  governors  are  guaranteed  to  work 
in  parallel  with  each  other  and  with  other  governors  on 
the  system  being  so  arranged  that  the  drop  in  speed 
from  no  load  to  full  load  may  be  adjusted  from  zero  to 
3  per  cent.  When  properly  adjusted  the  governors  main- 
tain approximately  equal  load  on  all  generators.  Each 
governor  is  designed  to  be  sensitive  within  0.25  per 
cent;  i.e.,  for  a  change  in  speed  of  0.25  per  cent  the 
governor  will  immediately  move  the  gates,  and  for  slow 
changes  of  load  will  keep  the  speed  within  0.25  per 
cent  of  normal.  Each  governor  is  provided  with  adjust- 
ment to  allow  of  complete  gate  movement  within  one 
second,  provided  such  fast  operation  becomes  desirable. 
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The  governors  are  guaranteed  to  control  the  speed  of  the 
main  units  in  accordance  with  the  following  percentage 
table  of  speeds  and  load  changes: 

Load  Changes        Speed  Change  On     Speed  Change  Oflf 

5  1.10  1.0% 

10  2.10  1.8 

26  5.50  4.5 

60  10.00  8.5 

100  18.00  16.5 

The  maximum  rise  in  head  measured  one-half  way 
around  the  scroll  is  guaranteed  not  to  e.xceed  50  ft. 
(15  m.)  when  full  load  is  instantly  thrown  off  the  gen- 
erator at  normal  speed  and  head. 

Conditions. — The  above  speed  changes  are  based  on 
the  following  conditions: 

(1)  Normal  effective  head  on  waterwheel,  60  ft.  (18 
m.) ;  normal  speed,  100  r.p.m. 

(2)  The  WR,  of  the  combined  unit  to  be  not  less  than 
7,000,000  ft.-lb. 

(3)  The  concrete  penstock  from  headgates  to  center 
line  of  the  unit  not  to  exceed  90  ft.  (27  m.)  in  length 
and  to  be  not  less  than  380  sq.ft.  (34.9  sq.m.)  in  section 
up  to  the  scroll  case. 

(4)  Length  and  shape  of  draft  tube  in  accordance 
with  specified  design,  the  design  of  the  entire  setting 
including  penstock  and  scroll  case  being  subject  to  gov- 
ernor builder's  approval. 

One  other  risk  involved  in  a  too  quickly  closing  gate 
mechanism  is  the  possibility  in  an  installation  with  a 
long  draft  tube  of  having  the  column  of  tailwater  sud- 
denly part  company  with  the  wheel  and  a  little  later 
surge  back  with  a  tremendous  blow  and  wreck  it. 

In  general,  the  nearer  an  installation  approaches  that 
of  an  open  flume  setting  without  draft  tube  the  more 
quickly  may  the  gates  be  safely  operated;  but  such  a 
type  of  setting  is  cumbersome,  expensive  and  for  most 
developments  inefficient  and  inadvisable,  so  that  speed 
regulation  for  sudden  load  changes  in  most  installations 
is  made  as  fast  as  the  hydraulic  conditions  will  allow. 

It  is  often  necessary  in  connection  with  long  penstocks 
to  install  surge  tanks  to  relieve  shocks  due  to  quick 
gate  movements,  and  sometimes  relief  valves  are  also 
provided.  In  high-head  plants  using  the  Pelton  type  of 
wheel  it  is  usually  the  practice  to  divert  the  nozzle  from 
the  wheel  as  a  means  of  speed  and  power  control,  rather 
than  to  stop  the  flow  of  water. 

Waterwheel  governor  design  has  settled  down  to  one 
rather  generally  accepted  type  known  as  the  "hydraulic 
relay  compensated  type,"  using  a  flyball  governor,  either 
belted  or  mechanically  connected  to  the  waterwheel  shaft 
as  a  primary  control  and  through  a  pilot  valve,  with 
restoring  and  compensating  mechanism,  and  a  relay 
valve  controlling  the  flow  of  a  fluid  under  pressure  to 
one  or  more  servo-motor  cylinders  that  are  suitably  con- 
nected to  and  operate  the  speed  gates  through  a  com- 
bination of  links  and  levers.  The  operating  fluid  has 
usually  been  a  mineral  oil,  and  in  earlier  designs  each 
governor  had  its  own  individual  pump,  pressure  tank 
and  vacuum  tank.  The  pump  was  continuously  discharg- 
ing oil  into  the  pressure  tank,  which  was  partially  filled 
with  air  to  give  elasticit>-  and  quick  action,  and  the 
servo-motor  cylinders  discharged  into  the  so-called 
vacuum  tank,  whence  the  oil  was  picked  up  as  it  came 
over  by  the  pump.  This  was  a  closed  system  and  was 
comparatively  simple,  but  the  oil  was  expensive,  short- 
lived and  gave  off  considerable  carbon  deposit. 

In  the  last  few  years  this  system  has  been  improved 


upon  by  substituting  a  discharge  tank  under  atmos- 
pheric pressure  for  the  vacuum  tank  and  installing  a 
pressure-operated  unloading  or  by-pass  device  on  the 
pump.  In  multiple  installations  a  central  pumping  sys- 
tem has  been  installed,  the  pumps  being  motor-driven 
with  automatic  pressure-controlled  starting  and  stop- 
ping devices.  Both  of  these  arrangements  represent  an 
improvement,  and,  owing  to  the  relief  of  the  oil,  which 
is  somewhat  warm  from  the  vaporizing  effects  of  the 
low  pressure  in  the  vacuum  tank,  the  oil  appears  to  have 
a  much  longer  life  than  previously  and  a  reduced  carbon 
deposit.  In  recent  years  and  in  larger  installations  it 
has  become  quite  common  practice  to  use  water  under 
pressure  as  the  operating  fluid,  introducing  1.5  to  3  per 
cent  of  soluble  oil.  The  function  of  the  oil  is  primarily 
to  prevent  corrosion  of  the  working  parts  of  the  sy-stem 
with  which  it  comes  in  contact.  This  has  in  most  cases 
worked  out  very  well. 

The  foregoing  is  abstracted  from  a  paper  read  before 
the  System  Operators  of  New  England,  Worcester 
meeting. 

Writing  Specifications  for  Lubri- 
cating Oils  and  Greases 

General  Properties  of  Oils  Which  Have  a  Bearing  on 
Specifications — Typical  Specifications  for  Tur- 
bine, Dynamo  and  Other  Oils 

By  a.  a.  Potter*  and  A.  J.  MACKt 

IN  WRITING  a  specification  it  should  be  the  object 
to  in.sure  a  satisfactory  product,  but  in  the  case  of 
lubricants  the  specification  must  be  so  worded  that  it 
will  apply  not  only  to  oils  from  the  Pennsylvania  fields 
but  also  to  those  from  the  mid-continent  and  the  South- 
western fields.  In  special  cases  specifications  applying 
to  one  particular  field  are  justified,  but  for  most  pur- 
poses a  suitable  oil  can  be  manufactured  from  crude 
products  with  asphalt  as  well  as  with  paraffine  bases. 

Lubricants  may  be  classified,  as  to  their  use,  into 
steam  cylinder  oils,  engine  or  machine  oils,  automobile 
oils,  truck  and  tractor  oils,  turbine  oils,  air-compressor 
oils,  dynamo  oils,  ice-machine  oils,  greases,  transmis- 
sion oils,  lubricants  for  gears,  chains  and  wire  ropes. 

Important  properties  to  the  user  of  lubricating  oils 
are  those  pertaining  to  viscosity,  pour  test,  flash  point, 
carbon  residue,  emulsion,  freedom  from  soap,  tar,  rosin, 
moisture,  acid,  alkali,  suspended  matter  or  animal  oils. 
The  specific  gravity  is  not  included  in  the  specifica- 
tions as  it  is  of  value  only  in  determining  the  source 
of  oil.  The  crude  oils  coming  from  different  localities 
differ  as  to  their  specific  gravities,  but  the  si)ecific 
gravity  is  not  an  indication  of  the  quality  or  of  the 
suitability  of  the  oil  for  a  given  purpose. 

"Viscosity"  indicates  the  fluidity  of  an  oil  and  refers 
to  the  time  required  for  a  definite  volume  of  the  oil 
to  flow,  under  an  arbitrary  head  through  a  standard 
orifice  at  constant  temperature.  The  viscosity  of  an 
oil  is  of  prime  importance  in  a  specification,  but  should 
be  taken  as  nearly  as  possible  at  the  working  tem- 
perature of  the  engine  or  machine.  As  these  tempera- 
tures vary  greatly,  viscosities  are  usually  given  in 
seconds  at  100  deg.  Fahr.  and  210  deg.  Fahr.  Vis- 
cosities  refer   to   the   Saybolt   standard    universal   vis- 
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cosimeter.  The  "pour  test,"  often  also  referred  to  as 
the  "cold  or  chill  test,"  is  the  lowest  temperature  at 
which  the  oil  will  pour.  This  property  is  particularly 
important  in  connection  with  oils  which  must  be  oper- 
ated in  an  atmosphere  of  low  temperature.  The  "flash 
point"  is  the  lowest  temperature  at  which  the  oil  forms 
an  inflammable  vapor.  The  temperature  at  which  the 
body  of  the  oil  catches  fire  is  known  as  the  fire  point. 
Flash-point  tests  refer  to  the  Cleveland  open  cup.  The 
"carbon  residue"  is  that  which  remains  after  the  com- 
plete distillation  of  an  oil.  "Emulsion"  is  the  property 
of  an  oil  which  refers  to  its  separation  from  water. 
Thus  a  non-emulsifying-  oil  when  mixed  with  water 
will  clearly  separate. 

Lubricants  for  most  purposes  should  be  straight 
mineral  oils.  Steam  cylinder  oil  for  engines  operating 
on  wet  steam  is  usually  compounded  with  acidless  tallow 
or  with  other  animal  oil  to  cause  the  lubricant  to 
adhere  better  to  the  cylinder  walls  when  in  contact 
with  moisture.  No  compound  should  be  used  in  oils 
intended  for  engines  operating  on  superheated  steam. 

The  presence  of  acids  in  oils  indicates  improper  re- 
fining, but  acidity  is  also  developed  when  the  oil  is  in 
use. 

Engine  or  machine  oils  are  those  designed  for  lubri- 
cating bearings  of  engines  and  of  machinery,  but  are  not 
to  be  used  for  lubricating  the  internal  parts  of  an 
engine  which  come  in  contact  with  a  gas  or  a  vapor. 
It  is  usually  not  necessary  that  engine  oils  withstand 
great  temperature  changes.  Engine  oils  for  slow-speed 
machinery  should  have  a  higher  viscosity  than  those 
designed  for  high-speed  machinery.  A  flash  point  of 
300  deg.  or  350  deg.  Fahr.  is  sufficient,  and  the  pour 
test,  except  when  used  in  an  atmosphere  of  very  low 
temperatures,  can  be  taken  as  35  deg.  Fahr.  Engine 
oils  should  be  straight  mineral  oils,  well  refined,  filtered 
and  non-emulsifying.  They  should  be  free  from  mois- 
ture, soap,  rosin,  acid,  alkali,  tar  and  suspended  matter. 
The  viscosities  for  different  grades  are  given  in  the 
table. 

Turbine  oils  are  designed  to  lubricate  the  bearings 
of  steam  turbines.  Turbines  require  no  internal  lubri- 
cation. As  turbine  oils  are  usually  circulated  over  and 
over  again,  it  is  important  that  they  be  non-emulsify- 
ing when  coming  in  contact  with  water.  A  turbine  oil 
should  be  a  straight  mineral  oil,  filtered  and  well  re- 
fined. It  should  be  non-emulsifying  and  free  from 
acid,  alkali,  tar  and  suspended  matter.  The  viscosity 
of  turbine  oils  at  100  deg.  Fahr.  should  be  from  140 
to  240  seconds  and  at  210  deg.  Fahr.  38  to  45  seconds. 
The  flash  point,  minimum,  .should  be  370  deg.  Fahr. 
and  the  pour  test  not  more  than  25  deg.  Fahr. 

Engi-vk  or  Turbine  Oil  May  Be  Used  for  Motor 
Bearings 

A  good  engine  or  turbine  oil  should  give  satisfaction 
when  used  for  lubricating  the  bearings  of  electrical 
motors  and  generators.  Special  dynamo  oils  are  avail- 
able which  should  meet  the  following  requirements: 
A  dynamo  oil  should  be  a  straight  mineral  oil,  well 
refined,  filtered  and  non-emulsifying.  It  must  be  free 
from  soap,  acid,  alkali,  tar  and  resinous  matter.  The 
viscosity  at  100  deg.  Fahr.  should  be  140  to  200  seconds, 
and  at  210  deg.  Fahr.  38  to  45  seconds.  The  min- 
imum flash  point  should  be  370  deg.  Fahr.  and  the 
pour  test  not  higher  than  25  deg.  Fahr. 

A  steam-cylinder  oil  must  be  suitable  to  lubricate 
the  walls  of  the  cylinder   under  operating  conditions. 


Steam  engines  operating  with  saturated  steam  use 
a  mineral  oil  compounded  with  tallow  in  order  that 
the  oil  when  it  comes  in  contact  with  water  shall 
saponify  and  adhere  to  the  cylinder  walls.  The  amount 
of  compounding  depends  upon  the  quality  of  the  steam 
used.  The  drier  the  steam  the  less  animal  com- 
pounding should  be  used.  Engines  operating  with 
superheated  steam  should  use  a  straight  mineral  oil 
without  compounding.  The  amount  of  compounding  al- 
lowed for  the  various  grades  is  indicated  in  the  table 
accompanying  this  article. 

Steam-engine  cylinder  oils  must  be  free  from  dirt  or 
sediment  of  any  kind  after  standing,  must  feed  freely 
through  lubricators,  and  must  not  show  more  than  A 
per  cent  of  acid  when  digested  with  boiling  alcohol. 
The  other  specifications  for  three  grades  of  steam- 
engine  cylinder  oil  are  given  in  the  table.  The  flash 
point  depends  upon  the  temperature  of  the  steam.  With 
satui-ated  steam  a  flash  point  of  about  450  deg.  Fahr. 
is  sufficient.  Oils  used  in  connection  with  supei-heated 
steam  should  have  higher  flash  points,  depending  upon 
the  temperature  of  the  superheated  steam. 

Cup  grease  should  be  a  compound  of  mineral  oils  and 
greases.     It  should  contain   sufficient   soap  to  form   a 
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. Viscosity  in  Seconds • 

Kind  of  Oil  At  100  Deg.  F.  At  210  Deg.  F. 

Dynamo  oil 140  to  200  38  to    45 

Engine  oil.  high  speed. .-.- .    140  to  200  35  to    45 

Engine  oil,  slow  speed 180  to  300  40  to    55 

Steam  cylinder  oil,  dry  steam 135  to  165 

Steam  cylinder  oil,  wet  steam 120  to  160 

Steam    cylinder   oil,   super- 
heated steam 150  to  250 

Transmission  gear  oil 1  70  to  21  5 

Turbine  oil 140  to  240  38  to    45 

*  Depend?  upon  steam  temperature. 


semi-solid  mass  at  temperatures  below  150  deg.  Fahr. 
It  should  be  smooth,  free  from  lumpy  particles,  dirt 
or  other  foreign  matter.  It  must  contain  nothing  which 
would  tend  to  corrode  or  injure  bearings  and  must 
not  be  rancid. 

Transmission  oil  should  be  suitable  for  gears  of 
motor  vehicles,  trucks,  tractors,  and  for  other  pur- 
poses where  a  heavy  gear  oil  is  required.  Transmis- 
sion oil  should  be  a  petroleum  product,  free  from  vege- 
table or  animal  oils,  residue  or  fats  of  any  kind.  It 
should  also  be  free  from  fillers  such  as  talc,  resin,  tar 
or  other  foreign  materials.  It  should  contain  nothing 
to  injure  or  corrode  the  bearings  or  other  metallic 
surfaces.  Transmission  oil  should  have  a  viscosity  at 
210  deg.  Fahr.  from  170  to  215  seconds,  a  minimum 
flash  point  of  300  deg.  Fahr.  and  a  maximum  pour 
test  of  50  deg.  Fahr. 

A  lubricant  for  gears,  chains  and  wire  ropes  should 
be  a  petroleum  product,  free  from  vegetable  or  animal 
oils,  residues  or  fats  of  any  kind.  It  must  not  contain 
fillers  such  as  talc,  rosin,  tar  or  other  materials  foreign 
to  the  original  product.  When  applied  to  a  plate  of 
polished  steel,  the  lubricant  must  protect  the  steel 
against  the  action  of  chemical  vapors,  salt  or  fresh 
water  and  against  water  containing  10  per  cent  of  sul- 
phuric acid.  The  lubricant  when  applied  to  a  wire 
rope  should  not  peel,  crack  or  chip  the  rope  after  ex- 
posure to  weather  for  a  pe''iod  of  sixty  days,  as  a  mini- 
mum requirement. 
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HOW  SHALL  LI^fES  SERVING  SUCH  TERRITORIES  AS  THIS  BE  FINANCED? 

Managing  Electric  Service  for  Farmers 

Experience  Which  Has  Come  from  Six  Years  of  Business  Management  of  Rural 
Customers  Is  Reviewed,  and  Practical  Solutions  of  Common  Contractual 
and  Engineering  Problems  Are  Suggested^Twenty-two  Points  in  Operation 

By  A.  W.  JONES 
Secretary-Manager  Peterson  (Iowa)  Power  &  Milling  Company 


IN  1913  the  first  transmission  line  of  the  Peterson 
(Iowa)  Power  &  Milling  Company  was  built  to  con- 
nect up  a  town  10  miles  (16  km.)  distant.  On  this 
line  the  company  first  tried  out  a  plan  for  supplying 
farmers  with  electric  service.  Si.x  farm  customers  were 
connected  to  this  line  and  were  taken  under  contracts 
very  much  the  same  except  for  price  as  the  company's 
contracts  for  today.  This  would  seem  to  indicate  that 
if  the  company's  farm  policy  is  faulty  we  have  failed  to 
find  it  out  in  six  years  of  practice,  during  which  time 
we  have  built  transmission  lines  to  serve  fourteen  towns 
and  on  these  and  other  farm  lines  in  four  counties  we 
have  hundreds  of  farm  customers. 

From  knowledge  of  general  farm  conditions  through- 
out Iowa  and  our  experience  in  giving  electric  service 
to  the  farmers  for  six  years,  I  know  that  they  can  well 
afford  such  installations  as  are  necessary  to  make  avail- 
able central-station  service,  and  the  cost  of  the  service 
after  the  installation  is  made  is  not  burdensome.  The 
added  improvement  and  convenience  meet  the  general 
requirements  for  more  economical  operation  and  better 
conditions  on  the  farm.  After  a  few  months'  experience 
with  electricity  for  light  and  power  it  is  considered  a 
necessity  and  is  highly  recommended  by  almost  every 
patron.  Electric  service  for  the  farmer  is  a  mutual 
business,  and  any  inequitable  arrangement  either  in  the 
rates  for  service  or  the  regulations  imposed  by  the  cen- 
tral station  for  the  installation  or  the  use  of  equipment 
will  not  work  out  to  the  advantage  of  either  the  pro- 
ducer or  the  customer. 

A  reasonably  high  minimum  charge  is  necessary 
where  farm  customers  are  metered  individually  on  the 


low  side  of  the  transformer.  This  regulation  is  neces- 
sary to  offset  line  and  transformer  losses,  and  it  obli- 
gates the  consumer  to  use  a  liberal  amount  of  energy. 
In  justice  to  tho  consumer  the  kilowatt-hour  rate  must 
be  low  enough  to  make  it  practicable  for  him  to  use  a 
good  share  of  this  service  for  power.  These  two  con- 
ditions must  be  met  if  ths  company  and  the  customer 
are  to  be  satisfied. 

If  the  representative  of  the  power  company  negotiat- 
ing for  farm-line  extensions  bears  a  good  business  repu- 
tation, it  is  easy  to  get  the  farmer  to  sign  a  contract 
detrimental  to  his  own  interest,  as  the  subject  of  elec- 
tricity is  decidedly  foreign  to  him.  He  commonly  ad- 
mits that  he  knows  nothing  about  it  and  is  leaving  the 
whole  matter  to  the  company.  This  is  all  the  more 
reason  why  the  pow-er  company,  in  building  business 
for  the  future,  should  be  extremely  careful  in  making 
long-term  contracts. 

On  our  main  transmission  lines  we  charge  a  stipu- 
lated price  for  connection  on  the  line,  and  the  farmer 
pays  for  all  the  equipment  leading  from  the  transmis- 
sion line,  which  is  owned  and  maintained  by  the 
farmers.  The  meters  are  owned  jointly  by  the  power 
company  and  the  farmer.  Our  reason  for  this  is  that 
the  meters  are  read  infrequently,  and  in  case  a  meter 
becomes  inaccurate  it  is  much  easier  to  reach  an  equi- 
table settlement  when  the  equipment  belongs  to  both 
parties  and  the  blame  for  not  taking  proper  care  of  the 
equipment  cannot  be  placed  wholly  upon  either  party. 

We  limit  farm  installations  to  5-kva.  transformers  on 
the  theory  that  all  of  the  continuous  power  required  on 
a  farm  can  be  done  with  a  5-hp.  motor.     Such  work  as 
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running  a  large  com  sheller,  shredding  corn,  filling  silos 
or  threshing  grain  requires  the  use  of  a  motor  for  such 
a  few  hours  in  a  year  that  the  farmer  is  not  warranted 
in  making  the  costly  installation  and  buying  a  high- 
priced  motor  for  these  few  days'  work,  nor  can  the 
power  company  afford  to  take  the  losses  in  order  to 
sell  this  additional  energy,  which,  compared  to  a  year's 
business,  is  small. 

I  am  convinced  that  a  low  minimum  charge  and  high- 
priced  energy  is  ruinous  business.  In  almost  every  case 
it  is  very  unsatisfactory  to  both  the  producer  and  the 
consumer.  The  power  company,  while  getting  a  high 
rate  for  energy,  sells  such  a  small  amount  that  the 
percentage  of  loss  is  high  enough  to  make  the  net  re- 
ceipts for  such  service  entirely  too  low.  At  the  same 
time  the  farmer  cannot  afford  to  use  the  service  for 
anything  but  lighting  and  fractional-horsepower  motors, 
and  he  too  is  dissatisfied  because  his  ordinary  power 
requirements  are  not  taken  care  of,  as  he  had  antici- 
pated they  would  be. 

Approximately  two-thirds  of  the  energy  used  by  the 
farm  customers  is  for  day  load.  Every  farmer  who  is 
enterprising  enough  to  make  an  electric  installation  has 
plenty  of  work  that  can  be  done  profitably  by  electricity. 
Obligate  the  customer  under  the  minimum  charge  to 
install  motors  in  order  to  use  up  his  allowance  under 
the  minimum  charge  and  he  will  soon  use  much  in  ex- 
cess of  this  fixed  amount,  which  makes  it  possible  to 
give  a  comparatively  low  rate. 

Answers  to  Practical  Questions 

In  making  proposals  to  farmers  who  contemplate 
building  a  new  line  a  number  of  practical  questions 
must  be  taken  into  consideration.  Briefly,  our  experi- 
ence has  been  as  follows : 

(1)  At  present  prices  a  single-phase,  2,300-volt  line 
with  thirty-six  2o-ft.  (8-m.)  poles  per  mile  (1.6  km.) 
costs  about  $600.  The  same  line  using  No.  6  copper, 
6,600-volt,  will  cost  $650.  A  single-phase  line  operating 
at  6,600  volts  with  No.  6  copper  on  twenty-eight  30-ft. 
(9-m.)  poles  per  mile  costs  $675. 

(2)  We  have  the  farmers  sign  a  joint  construction 
contract,  specifying  the  price  per  mile  for  building  the 
line  and  making  the  contract  binding  upon  them  when 
enough  signers  are  obtained  so  that  the  cost  will  not 
exceed  an  agreed  amount,  say  around  $250  to  $300 
apiece.  This  allows  the  power  company  to  carry  the 
extension  as  far  as  it  can,  or  cares  to,  and  stop  when 
it  wishes. 

(3)  I  prefer  No.  6  copper-wire  6,600-volt  main  lines 
with  No.  8  copper  spurs.  This  voltage  is  easy  to  reduce 
and  lightning  protection  is  inexpensive,  yet  the  line  will 
carry  a  good  load,  which  it  will  need  to  do  if  in  a  good 
section  of  country. 

(4)  Our  terms  of  payment  for  line  construction  are 
50  per  cent  when  the  contract  is  signed  and  the  balance 
when   the  line   is   energized. 

(5)  The  construction  contract  is  signed  jointly  as  a 
copartnership  by  all  the  farmers  on  a  proposed  line, 
but  the  clause  limiting  the  cost  to  each  signer  to  a 
specified  amount  protects  each  customer  and  removes 
the  ordinary  copartnership  objection  as  to  liability. 

(6)  We  own  only  the  main  lines.  The  farmers  pay 
for  all  the  farm  lines  and  turn  the  mains  over  to  us.  It 
is  well  to  own  the  main  feeders  because  that  gives  the 
central  station  a  good  hold  on  the  business. 

(7)  We  supervise  and  keep   up  all  the  farm   lines, 


assuming  no  responsibility  beyond  the  sections  of  line 
we  own.  We  charge  the  cost  of  supervision  and  main- 
tenance of  farmers'  lines  to  the  various  copartnerships, 
prorate  the  charge  and  collect  each  year  from  the  indi- 
vidual customers. 

(8)  We  assume  responsibility  for  the  lines  we  own 
only. 

(9)  The  central  station  must  give  good  service,  as  a 
farmer  will  want  some  assurance  that  after  he  has  spent 
$600  to  $800  for  an  electric  installation  he  will  get 
service  that  will  meet  his  requirements.  He  is  entitled 
to  this. 

(10)  Our  present  contracts  for  3-kw.  installations  are 
being  made  at  $50  a  year  for  425  kw.-hr.  used  within 
the  year  and  8  cents  per  kilowatt-hour  for  energy  in 
excess  of  this  amount,  or  $60  for  525  kw.-hr.  and  8  cents 
per  kilowatt-hour  for  excess  when  a  5-kva.  transformer 
is  used. 

(11)  Most  of  our  contracts  run  for  twenty  years. 

(12)  Customers  are  obligated  to  pay  for  service  dur- 
ing the  full  life  of  the  contract  unless  this  obligation  is 
met  by  their  successors. 

(13)  We  read  meters  once  each  year,  but  they  should 
be  checked  up  two  or  three  times  a  year. 

(14)  Customers  with  a  $50  minimum  pay  $12.50  per 
quarter  in  advance,  and  customers  with  the  $60  mini- 
mum pay  $15  per  quarter  in  advance;  and  all  pay  for 
energy  used  in  excess  of  the  amount  covered  by  the 
minimum  charge  at  the  end  of  each  year. 

(15)  Coal  clauses  I  consider  a  good  arrangement, 
especially  if  all-steam  power  is  used. 

(16)  Transformers  on  which  the  power  company 
takes  the  loss  should  meet  its  approval ;  also,  all  energy- 
consuming  devices  should  be  installed  subject  to  the 
approval  of  the  power  company. 

(17)  Each  customer  should  own  the  transformer  and 
substation  equipment  used  for  his  own  service. 

(18)  We  limit  transformers  to  5  kva.  rating,  and  we 
find  that  95  per  cent  of  our  farm  installations  are  3-kva. 
transformers.  Rightly  arranged,  a  3-hp.  motor  will  do 
all  the  work  required  on  almost  any  farm. 

(19)  A  clause  permitting  future  reasonable  additions 
to  the  contract  affords  a  good  place  to  provide  for  some- 
thing you  may  overlook. 

(20)  Keep  within  your  jurisdiction  questions  of  fur- 
ther extensions. 

(21)  The  only  farm  equipment  that  gives  trouble  of 
any  consequence  is  the  transformer  fuses.  Sometimes 
during  a  severe  electric  storm  many  fuses  on  the  farm 
installations  will  burn  out,  and  with  many  customers 
out  of  service  and  bad  roads  this  is  a  source  of  much 
trouble.  We  have  overcome  this  difficulty  by  the  use  of  a 
substation  equipment  of  our  own  design,  which,  in  addi- 
tion to  horn-gap  lightning  arresters  and  choke  coils,  has 
a  removable  fused  switch  blade.  Using  a  12-ft.  (3.6-m.) 
light-weight  weatherproof  pole  with  a  special  spring 
finger  on  the  end,  the  customer  can  stand  on  wet  ground 
with  safety  and  remove  the  switch  blade,  re-fuse  it  and 
replace  it  in  less  than  five  minutes.  Since  the  installa- 
tion of  these  fused  switches  two  years  ago  we  have 
heard  nothing  from  farm  customers  about  fuses.  With 
hundreds  of  customers  this  is  an  important  question. 

(22)  We  write  liability  insurance  for  our  farm  cus- 
tomers by  an  indorsement  on  our  policy,  and  charge 
each  customer  enough  to  pay  this  cost.  The  minimum 
premium  for  such  an  indorsement  is  $100  per  year. 
The  cost  to  farm  customers  for  this  is  $1  per  year. 
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^ETURNS  received  by  the  Electrical  World 
for  May  indicate  that  with  the  ex- 
ception of  the  Mountain  and  Pacific  States?, 
centra!  .station  operation.s  throuKhout,  the 
country  were  the  lowest  of  the  pre.senr  year.  Labor 
troubles  and  congestion  in  transportation  lines  resulted 
in  a  wide-spread  curtailment  in  production  and  a  con- 
sequent lessened  demand  for  electrical  energy.  These 
decreased  industrial  re(iuirements,  in  conjunction  with 
the  lowered  demands  for  lightinfr  purposes,  resulted  in 
a  drop  of  about  2,600,000  kw.-hr.  in  the  average  daily 
output. 

The  situation  in  virtually  every  industrial  section  of 
the  country  appears  to  have  been  similar.  Diminishing 
supplies  of  raw  material  and  the  accumulation  of  fin- 
ished products  due  to  the  thoroughl.v  demoralized  rail- 
road situation  are  reflected  very  clearly  in  the  central- 
station  returns  from  the  industrial  sections,  as  are  also 
the  almost  incessant  demands  of  labor. 

The  labor  situation  was  probably  most  acute  in  the 
New  England  States,  where  over  2,000,000  spinil-a 
were  idle  for  a  portion  of  the  month  in  one  district  alone 
and  only  a  few  communities  reported  no  labor  troubles. 
Shortage  of  raw  materials  and  accumulation  of  finished 
products  were  also  reported  by  every  portion  of  this 
section.  Taken  together  with  the  increased  demand  for 
lighting  purposes,  these  adverse  conditions  resulted  in 
a  decreased  average  daily  energy  demand  in  New  Eng- 
land of  about  180.000  kw.-hr.  under  that  of  April. 

The  transportation  tie-up  continued  to  dominate  the 
iron  and  steel  industry.  At  Uie  end  of  the  month  pig- 
iron  and  crude-steel  production  was  rated  at  about  50 
per  cent  capacity  in  the  eastern  districts  and  at  a  much 
lower  percentage  in  finished  steel  products.  Labor 
troubles  seriously  affected  the  operations  of  the  numer- 
ous shipyards   along  the   Delaware   River,   causing   in 


many  cases  complete  shutdowns.  These  decreased  ac- 
tivities in  the  Atlantic  States  during  May,  augmented 
by  curtailment  in  production  in  other  lines  of  indu.stry 
in  that  section,  pre  reflected  in  a  7  per  cent  drop  in 
energy  use  under  that  for  April. 

A  survey  covering  May  shows  that  shipping  facilities 
in  the  North  Central  States  were  only  about  50  per  cent 
of  normal.  In  the  Detroit  district  alone  curtailment 
representing  the  working  capacity  of  about  50,000  men 
was  found  necessary  partly  because  of  lack  of  raw  ma- 
terial with  which  to  maintain  production.  Central-sta- 
tion operations  in  this  section,  however,  were  only 
slightly  decreased  for  the  month  as  a  whole. 

The  large  gains  made  by  the  central-station  industry 
in  the  South  Central  States  during  the  past  twelve 
months  is  most  strikingly  presented  by  the  May  returns 


TABLE  1— CE>ITRAl>STATIOM  RETURNS  FOR  TWELVE  MONTHS 

IVr- 
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Revenue  from  the  Sale  of 

I'cr- 
cont- 
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sands 

sands 

crease 

sentc<l 

crease 

47 

28.175 
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Sept. 
Oct. 

53 
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4  3 

55 
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18  0 

60 
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8  2 

Dec. 
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44,125 
1920 

37,978 
1919 

16.0 
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2,509.571 
1920 

2,270.833 
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57 

46,614 

39,002 
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18  0 

Fob. 

63 

45,881 

37,502 

22.1 
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63 
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28  0 
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45,017 

;6,II5 

24  7 
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2.561.101 

2,061.727 

24    1 

65 

43,494 

35.180 

23  7 

70 

2.590.117      2.132.'30 

21    8 

*lnrIm!iS  rslimalci  for  ten  fompanios,  ropn-scnling  1.0  prr  ci'nt  of  the  total 
installed  capaiitv  of  all  ccniral  stations.  .       ,,  .     .    i, 

t  Includ.M  cstimalca  fur  thirty-sir  companies,  representing  7.7  per  cent  ol  thi 
total  instnllixi  capacily  of  all  central  stations.  .       ,.  .    ,  .t 

t  Inrludi-a  c-timatc3  for  forty-three  companies,  representing  6.8  per  cent  or  tiir 
total  installed  capacity  of  all  central  stations. 
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TABLE  II— CENTR,\L-STATION  RETURNS  BY  SECTIONS  0\T3R  A  TW'ELVE-MONTH  PERIOD 
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from  that  section.  In  May  1919  the  production  of  elec- 
trical energy  in  that  section  was  about  3,800,000  kw.-hr. 
less  than  that  produced  in  the  New  England  States  dur- 
ing the  same  month.  In  May  of  this  year,  however, 
central-station  operations  in  the  South  Central  States 
were  247,300,000  kw.-hr.,  against  229,300,000  kw.-hr.  in 
New  England.  The  industrial  load  in  this  section  is 
increasing  very  rapidly,  which  accounts  in  a  large  part 
for  this  71.4  per  cent  increase  in  energy  production  in 
the  short  period  of  a  year. 

Metal  production  showed  a  slight  increase  in  the 
Mountain  States  over  April.  Numerous  strikes  in  this 
section  were  still  under  way,  and  the  poor  transportation 
conditions  hindered  greatly  the  full  operation  of  smelt- 
ers and  mills.  Continued  industrial  prosperity  on  the 
Pacific  Coast  was  sufficient,  however,  to  overcome  the 
sub-normal  power  demands  of  the  Mountain  States,  re- 
sulting in  an  aggregate  gain  for  the  entire  section  of 
about  200,000  kw.-hr.  in  the  average  daily  consumption 
over  that  of  April.  The  stability  of  the  central-station 
industry  in  this  section  is  indicated  by  the  fact  that  at 
no  time  during  the  present  year  have  the  monthly  oper- 
ations shown  a  decrease  over  the  preceding  month 


Brass  Furnace  Highly  Developed 

THE  evolution  of  the  electric  brass  furnace  has  now 
proceeded  to  such  a  point  that  fundamental  improve- 
ments in  design  are  henceforth  likely  to  be  rather  slow 
to  materialize,  according  to  H.  M.  St.  John.  There  will, 
of  course,  be  constant  progress  in  the  development  of 
refinements  in  mechanical  and  electrical  design  calcu- 
lated to  make  the  furnaces  more  reliable,  more  durable 
and  more  nearly  foolproof  than  they  are  at  present. 
One  of  the  most  fertile  fields  for  such  improvement  is  in 
the  development  of  refractories  more  exactly  suited  to 
the  requirements  of  electric  furnace  operation. 


Readers'  Views  and 
Comments 


Improvements  Needed  in  High-Voltage 
Air-Break  Switches 

To  the  Editor  of  the  ELECTRICAL  World: 

Sir:  Air-break  switches  for  the  higher  voltages, 
customarily  known  as  horn-gap  switches,  were  origi- 
nally designed  as  a  commercial  product  to  furnish  an 
economical  means  of  .sectionalizing  transmission  systems 
and  disconnecting  customers'  substations.  They  were 
generally  mounted  on  poles  or  other  suitable  structures 
and  controlled  from  the  ground.  It  was  not  intended 
that  these  switches  should  break  any  loads,  neither  were 
they  to  be  used  at  points  where  the  charging  current 
would  be  excessive.  Auxiliary  arcing  horns  were  added 
perhaps  as  an  afterthought  in  order  to  protect  the  main 
contacts  from  the  burning  to  which  they  would  undoubt- 
edly be  subject  under  certain  conditions. 

With  the  general  acceptance  of  the  practicability  of 
outdoor  construction  other  very  important  uses  have 
been  found  for  horn-gap  switches.  Owing  to  the  fact 
that  improvements  on  the  switches  have  not  kept  pace 
with  improved  methods  of  power  transmission,  the 
operating  engineer  has  found  himself  confronted  with 
a  singularly  vexatious  problem.  Outdoor  transformer 
banks  and  switching  stations  were  heretofore  more  or 
less  of  an  experiment.  Today,  however,  outdoor  con- 
struction is  recognized  to  be  both  practical  and 
economical.  Systems  are  of  larger  capacity  and  extend 
over  considerably  greater  areas.     The  operating  man 
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finds  by  comparison  that  the  same  reliance  cannot  be 
placed  in  his  line-sectionalizing  switches  that  experience 
has  convinced  him  he  is  justified  in  placing  in  other 
line  material  and  equipment.  Operating  conditiwis  on 
most  systems  are  such  that  the  horn-gap  switches  are 
doing  service  for  which  they  were  originally  not 
intended.  Every  operating  engineer  has  had  this 
forcibly  brought  home  to  him  at  one  time  or  another. 

After  this  vague  criticism  it  is  well  to  cite  specific 
reasons  why  present  switches  are  insufficient  to  meet 
the  re(|uirements  of  present  operating  conditions.  The 
most  serious  handicap  to  the  extensive  use  of  these 
switches  is  their  lack  of  rupturing  capacity.  Nearly 
all  types  depend  almost  entirely  upon  a  modified  horn- 
gap  action  rather  than  a  positive  action  of  actually 
pulling  the  arc  up  the  horns,  which  is,  of  course,  only 
possible  where  the  movable  contact  travels  upward  in  a 
vertical  plane.  A  defect  in  the  design  of  some  switches 
is  subjecting  the  operating  insulators  to  torsional  or 
tensional  strains  that  tend  to  pull  the  insulator  sections 
apart  or  loose  on  the  pin.  Pin-type  insulators  are  not 
designed  to  withstand  the  heavy  torsional  or  tunsional 
strains.  The  protection  of  all  operating  parts  and 
particularly  the  main  contact  against  the  weather  and 
possibility  of  freezing  is  the  feature  of  design  which 
must  be  carefully  worked  out.  Some  of  the  horizontally 
operated  switches  now  on  the  market  are  well  protected 
against  the  weather. 

Considerable  thought  has  been  given  to  the  design  of 
the  main  contact  of  the  switches,  but  this  study  has 
not  as  yet,  in  the  writer's  opinion,  produced  a  dependable 
contact.  I  believe  any  of  the  contacts  now  in  use  on 
horn-gap  switches  would  operate  successfully  under 
ideal  conditions,  but  it  must  be  remembered  that  the 
switches  are  never  used  under  ideal  conditions.  They 
are  installed  on  top  of  a  pole  or  substation  structure 
and  seldom  if  ever  inspected  or  adjusted.  A  dependable 
contact  would  be  one  that  could  be  effectively  protected 
against  the  weather  and  self-adjusting,  so  that  its  cariy- 
ing  capacity  would  not  be  reduced  by  unexpected  strains 
on  the  switch.  The  contact  should  not  be  one  that  must 
be  held  closed  against  tension,  because  such  a  contact 
would  have  a  natural  tendency  to  work  open. 

In  redesigning  horn-gap  switches  to  meet  the  present- 
day  operating  conditions,  serious  consideration  should  be 
given  to  the  feasibility  of  making  more  of  the  parts 
interchangeable.  Also  it  should  be  possible  to  make 
replacements  of  parts  quickly.  It  should  be  possible  to 
change  an  insulator  almost  as  quickly  as  a  line  insulator 
can  be  changed.  Owing  to  the  tremendous  expansion  of 
transmission  systems  the  energies  of  the  manufacturer 
have  been  concentrated  upon  production  rather  than  on 
development,  but  we  look  forward  to  air-break  switches 
which  will  meet  our  present  requirements.  Experience 
suggests  that  the  following  features  be  considered  in 
the  design. 

The  general  type  of  switch  is  most  important.  The 
vertical-break  switch  has  many  advantages  over  a  switch 
of  the  horizontal-break  type,  provided  the  vertical-break 
switch  is  so  designed  that  the  arc  is  lifted  up  the  horns 
just  as  rapidly  as  the  switch  arm  is  raised  in  opening. 
Also  the  switch  should  provide  a  larger  gap  between  the 
tops  of  the  horns  than  has  been  the  general  practice. 
This  is  not  only  important  in  breaking  heavy  energy 
loads,  but  it  is  necessary  when  breaking  low-power- 
factor  loads  or  charging  currents  such  as  sectionalizing 
switches  are  called  upon  to  handle.  A  switch  designed 
in  this  way  would  prevent  the  possibility  of  an  arc  from 


one  switch  striking  the  horns  of  an  adjacent  switch, 
thus  causing  a  short  circuit. 

The  switches  must,  of  course,  be  absolutely  weather- 
proof. The  main  contacts,  as  well  as  all  other  parts  of 
the  switch  and  the  operating  mechanism,  must  be  pro- 
tected against  sleet  and  ice.  All  of  the  live  iron  and 
steel  parts  should  be  galvanized.  All  bearings  should  be 
brass-bushed  or  babbitted  and  provided  with  grease 
reservoirs  for  lubrication.  In  no  part  of  the  switch 
should  two  iron  or  steel  parts  between  which  there  is 
any  motion  come  in  contact.  They  should  be  spaced 
apart  with  brass  rings  or  plates,  so  as  to  prevent  any 
po.ssibility  of  their  rusting  together.  The  main  contact 
of  the  switch  should  be  protected  against  the  weather 
by  a  sleet  hood  which  entirely  covers  it  at  all  times, 
whether  the  switch  is  opened  or  closed.  It  should  also 
be  protected  against  burning  by  auxiliary  arcing  horns. 
The  contact  should  be  a  self-adjusting  type  which  aligns 
itself  with  a  contact  blade.  It  must  be  of  such  design 
that  unexpected  strains  on  the  terminals  of  the  switch 
or  a  warping  of  the  structure  upon  which  it  is  mounted 
will  not  cause  poor  contact  or  burning. 

All  torsional  or  twisting  strains  on  the  insulators 
must  be  avoided,  as  such  strains  would  loosen  them 
between  sections  or  on  the  pin.  All  strains  on  the 
porcelain  or  between  the  porcelain  and  the  pin  must 
be  in  compression.  The  insulators  should  be  secured  to 
the  pins  in  a  manner  permitting  their  easy  removal,  but 
the  insulators  must  be  securely  locked  to  the  pins.  All 
of  the  insulators  on  the  switch  should  be  interchangeable 
for  any  position  on  the  switch;  that  is,  all  of  the  parts 
which  are  permanently  attached  to  the  insulator  should 
be  duplicates,  so  that  a  single  insulator  could  be  held  as 
a  spare  for  any  position  on  the  switch.  The  insulator 
pins  should  be  either  forged  steel  or  malleable  iron. 
The  terminals  should  be  heavy  cast  brass  or  copper.  The 
switch  must  be  easy  to  install  and  of  such  design  that 
when  adjustments  are  once  made  they  will  remain 
permanent. 
Wheeling  Electric  Company,  Frank  Howard, 

Wheeling,  W.  Va.  General  Superintendent. 


The  Oersted  Centenary 

T'o  the  Editor  of  the  Electrical  World: 

Sir:  In  your  issue  for  June  19,  in  an  editorial  note 
entitled  "A  Notable  Centennial,"  you  advocate  the  com- 
memoration of  the  hundredth  anniversary  of  Oersted's 
discovery  of  the  phenomenon  of  electromagnetism.  To 
the  name  of  the  celebrated  Danish  scientist  you  appro- 
priately join  that  of  the  renowned  Frenchman  Ampere, 
who  at  once  perfected  the  discovery  made  by  Oersted. 
Following  the  discoveries  of  Franklin,  Volta,  Cavendish 
and  a  host  of  others,  they  opened  the  way  to  the  won- 
derful development  of  modern  electricity  of  which  the 
present  age  is  justly  proud. 

We  view  with  satisfaction  your  endeavors  to  have 
the  importance  of  Oersted's  discovery  duly  recognized 
and  to  procure  for  permanent  record  reflections  from 
experience  and  study  bearing  upon  the  influence  of  the 
early  work  of  Oersted  and  Ampere.  We  shall  highly 
appreciate  any  contributions  to  this  end  as  well  as  any 
information  regarding  inventions,  from  whatever  source 
it  may  be  obtained.  We  are  at  all  times  prepared  gladly 
to  assist  inventors  in  scientific  research  and  in  the  prac- 
tical application  of  discoveries. 

Godfrey  A.  P.  V.  Winter  Baumgarten. 
Rome,  Italy.        International  Inventions  Institute. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
©peration  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Pole-Top  Hoist  Which  Saves  Time  in 
Raising  Transformers 

A  QUICKLY  set-up  crane  for  hoisting  transformers 
to  pole  tops,  in  use  by  the  Southern  California  Edi- 
son Company  for  some  time,  has  proved  to  be  a  real 
time  saver.  The  crane  consists  of  two  2g-in.  (6.5-cm.) 
side  members  as  shown,  held  together  by  a  short  length 
of  chain.     The  hoist  is  placed  with  the  legs  resting  on 
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HOIST  IS  QUICKLY  ATTACHED  BY  PASSING  CHAIN   AROUND  POST 

one  cross-arm  and  inclined  from  the  vertical  to  allow 
clearance  when  hoisting  the  transformers.  The  chain 
holding  the  crane  erect  is  provided  with  a  hook  so  that 
attachment  may  be  made  quickly,  after  which  the  tackle 
is  swung  from  the  apex  ready  to  raise  the  transformer. 
As  so  many  transformers  are  placed  for  distribution 
service,  a  loss  of  only  a  comparatively  small  amount  of 
time  on  each  job  would  give  a  large  total  during  a 
month's  period.  Consequently  this  hoist  has  proved 
very  valuable.  W.  R.  Battey, 

Chief  Electrical  Designer. 
Southern  California  Edison  Company, 
Los  Angeles,  Cal. 


Gritty  Brushes  Cure  High  Mica  on 
Engine-Type  Generators 

ALTHOUGH  hard  brushes  were  employed  in  several 
.  engine-driven  generators  which  came  to  the  writer's 
attention,  black  spots  and  other  indications  of  high  mica 
continued  to  exist  in  .spite  of  efforts  to  prevent  it. 
Finally  the  substitution  of  a  brush  with  specifically 
gritty  qualities  stopped  the  trouble  completely. 

When  the  trouble  first  developed  the  commutators 
were  turned,  but  the  trouble  came  back  in  a  different 
place,  which  proved  that  it  was  not  due  to  shaft  throw 
or  to  local  causes  in  the  commutator.  Though  all  of 
these  machines  were  equipped  with  hard  brushes,  it  was 
finally  concluded  that  this  trouble  was  due  to  lack  of 
ability  on  the  part  of  the  brushes  to  wear  down  the  mica 
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as  fast  as  the  copper.  This  did  not  seem  very  reasonable 
because  this  grade  of  brush  was  very  hard.  However, 
substituting  another  grade  of  carbon  known  to  have 
gritty  qualities  cured  the  trouble  in  every  case.  Con- 
sultation later  with  the  brush  maker  developed  the  fact 
that  the  original  brush  had  no  abrasive  qualities  what- 
ever. 

In  many  cases  of  this  kind  a  common  carbon  brush 
will  be  found  to  give  good  results  and  for  obstinate 
cases,  undercutting  the  mica  will  surely  cure  the  trouble. 
Whenever  these  gritty  brushes  are  used  it  is  advisable  to 
put  on  one  graphite  brush  per  stud,  staggering  across 
fhe  face  of  the  commutator,  for  lubrication  purposes. 

Cleveland,  Ohio.  James  Dixon. 


How  to  Make  Moisture  Tests  and 
Evaporation  Tests  on  Oil 

AS  0.01  per  cent  of  water  in  insulation  oils  seriously 
.  inipairs  the  dielectric  strength,  a  simple  method  for 
testing  for  water  in  oil  is  vei^y  useful.  Since  water  is 
of  no  value  as  a  lubricant,  it  has  no  place  in  lubricating 
oils,  especially  where  they  are  purchased  by  weight. 
The  two  simple  tests  described  here  are  a  qualitative 
test  for  the  presence  of  any  water  in  oil  and  a  quantita- 
tive test  for  determining  how  much  water  is  present. 
In  the  qualitative  test,  a  small  amount  of  anhydrous 
copper  sulphate  (blue  vitriol  gently  heated  uniil  it  has 
turned  white")  is  shaken  in  a  bottle  containing  oil.  If 
there  is  a  trace  of  water  present  the  white  anhydrous 
copper  sulphate  turns  blue,  owing  to  the  formation  of 
crystallized  copper  sulphate. 

In  the  quantitative  test  u  measured  quantity  of  oil 
is  diluted  with  an  equal  volume  of  benzine  in  a  gradu- 
ated tube  and  the  mixture  is  whirled  vigorously  \vith  a 
circular  motion  until  the  layer  of  water  which  separates 
does  not  increase  in  volume.  The  graduated  tube  with 
fine  divisions  allows  the  volume  of  the  separated  water 
to  be  accurately  read  and  the  percentage  to  be  com- 
puted. As  water  is  somewhat  soluble  in  benzine  it  is 
advisable  first  to  shake  the  benzine  vigorously  with 
water  and  then  separate  the  two  by  whirling  in  a  circu- 
lar motion  in  order  to  saturate  the  benzine  with  water. 

The  value  of  an  evaporation  test  is  to  determine  the 

Kind  of  Oil                      Temperature  Time  Loss  not  to 

Deg.  F.  Hours  Exceed 
Per  Cent 

Cylinder    400  24  2 

Engine    212  4  }  to  J 

Transformer   212  5  \, 

Spindle    150  8  4 

loss  of  oil  for  compressors,  turbines,  transformers,  etc.. 
in  operation,  and  to  make  specifications  for  lubricants, 
as  the  flash  point  is  somewhat  proportionate  to  amount 
of  oil  that  will  evaporize  at  a  specified  temperature. 

To  make  the  evaporation  test  a  small  quantity  of  oil 
is   placed    in   a   shallow   evaporating   dish,    accurately 
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weighed  and  heated  in  an  air  bath  or  drying  oven.  At 
the  end  of  the  required  time  the  dish  is  cooled,  re- 
weighed,  and  the  percentage  of  loss  is  computed.  As  a 
rule  for  comparing  one  oil  with  another,  if  the  working 
temperature  is  known  the  test  may  be  condurted  at  this 
temperature  for  eight  hours  and  the  desired  information 
obtained.  If  it  is  desired  only  to  know  if  oil  of  about 
the  proper  kind  is  being  used  on  certain  apparatus,  the 
test  may  be  made  in  accordance  with  the  accompanying 
table,  which  gives  the  temperature,  time  and  the  maxi- 
mum allowable  loss.  In  making  an  evaporation  test  the 
size  and  kind  of  dish,  the  means  of  heating  and  the 
barometric  pressure  will  make  some  difference  in  the 
result.  C.  D.  Basler. 

Consumers'  Power  Company, 
Jackson,  Mich. 


Pilot  L;iin))s  Denote  Failure  of  Potential 
on  High-Tension  Meters 

FOR  periodically  testing  the  integrity  of  potential 
circuits  of  high-tension  meters,  potential  transform- 
ers and  fuses  two  pilot  lamps  are  installed  on  the  meter- 
test  blocks  of  the  Northern  Ohio  Traction  &  Light  Com- 
pany, Akron,  Ohio.  The  location  of  these  lamps  and 
the  arrangement  of  circuits  are  shown  in  the  accom- 
panying diagram. 

In  explanation  of  the  sketch,  all  seven  posts  of  »the 
test  block  are  normally  closed.  The  two  outside  posts 
when  closed  short-circuit  the  pilot  or  indicating  lamps, 
which  are  10-watt,  110  volts  or  125  volts.  These  two  end 
posts  are  provided  with  spring  contacts  which  when  re- 
leased cut  the  indicating  lamps  in  series  with  the  poten- 
tial circuit  of  the  watt-power  meter.  The  lamps  will  not 
indicate  unless  the  potential  circuit  in  the  meter  and 
the  potential  transformers  and  fuses  are  intact.  The 
construction  of  the  test-block  cover  is  such  that  it  can- 
not be  screwed  in  place  until  the  binding  posts  have  been 
returned. 

The  connection  of  the  demand  meter  on  three-wire, 
three-phase  construction,  as  shown  in  the  sketch,  is  such 
that  failure  of  the  potential  ahead  of  the    test  block  on 

either  side  will  af- 
fect the  graphic  rec- 
ord and  in  most 
cases  afford  a  defi- 
nite time  basis  for 
correcting  loss  of 
registration  due  to 
failure  of  potential 
between  tests.  Iso- 
lating the  billing 
meters  on  separate 
instrument  trans- 
formers  has  made 
simple  theuse  of  this 
metihod  of  insuring 
proper  potential  con- 
ditions. Therefore, 
although  the  ex- 
pense is  greater,  this 
scheme  has  been 
adopted  as  standard 
for  construction  on  services  to  primary  customers. 
No  relays  or  indicating  instruments  are  placed  on 
the  same  transformers  with  billing  meters.  Primary 
meter  houses,  where  necessary  to  isolate  from  other 
switchboard   construction,   are   built    by   the   customer 


Psfenti'al 
Transformers  '>;' 

Hi'cjh  Tension 
Line 

PILOT     LAMPS      SHOW      FAILTJHE     OF 

POTENTIAL     TRANSFORMER,     FUSES 

OK    METER    POTE.NTIAL    CIRCUIT 


from  specifications  furnished  by  the  company.  These 
specifications  provide  for  clearness,  ventilating  shut- 
ters, etc.  Brick  and  hollow  tiles  are  used,  the  hol- 
low tiles  minimizing  extremes  of  temperature. 

Tests  of  potential  are  made  weekly  on  all  primary 
metering  outfits,  48  in  number,  over  42  miles,  in  about 
twelve  working  hours,  by  tester  using  motor  cycle. 
Northern  Ohio  Traction  &  Light  Co.,      S.  C.  Henton, 

Akron,  Ohio.  Superintendent  of  Meters. 

Proper  Use  of  Megger  in  Drying  Out 
Transformers  and  Generators 

IX  USING  a  megger  when  drying  out  electrical  equip- 
ment the  resistance  readings  must  become  constant 
before  the  drying  is  stopped.  While  the  megger  read- 
ings are  affected  by  the  voltage  for  which  apparatus 
is  insulated,  it  mu.st  be  borne  in  mind  that  the  form 
of  curve  given  by  readings  taken  at  frequent  intervals 
during  the  drying-out  process,  and  not  the  numerical 
values  of  the  readings,  is  the  guide  as  to  the  progress. 
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FINAL  SHAPE  OF  CURVES  AND  NOT  INDIVIDUAL  READINGS 
DETERMINE  ACTUAL  CONTENT  OF  INSULATION 

Generally  the  curve  will  fall  more  or  less  rapidly  as  the 
apparatus  warms  up  at  the  beginning  and  then  r'se 
slowly  until  the  moisture  has  evaporated,  when  the  curve 
will  become  constant.  It  must  not  be  assumed  that 
individual  readings  may  be  taken  as  a  positive  indica- 
tion of  the  condition  of  the  insulation  at  any  given  time. 

Curve  i4  is  a  typical  curve  taken  during  the  drying 
out  of  a  12,500-kva.,  13,800-volt  turbo-generator  that 
was  delivered  in  December,  erected  during  the  winter 
and  dried  out  in  April  after  being  subjected  to  extreme 
winter  temperatures  and  moisture-laden  atmosphere. 
The  original  reading  was  high,  but  in  four  hours  it 
dropped  to  less  than  10  per  cent  of  starting  value, 
continuing  to  drop  thereafter  for  several  hours  to  5 
per  cent  and  never  rising  to  more  than  20  per  cent  of 
the  original  value  even  at  the  end  of  the  run  with  the 
generator  completely  dried  out.  The  slowly  rising 
curve  indicates  the  gradual  elimination  of  moisture,  the 
curve  becoming  flat  when  the  moisture  was  completely 
eliminated. 

Curve  B  is  that  taken  during  the  dry-out  of  a  125-kv. 
transformer.  In  this  case  trouble  with  the  drying  appa- 
ratus was  encountered,  resulting  in  marked  rises  in 
megger  readings  on  the  resumption  of  drying  out  until 
the  transformer  windings  warmed  up  again.  The  gen- 
eral shape  of  the  curve  is  similar  to  that  of  curve  A, 
when  allowance  for  the  higher  value  of  insulation  for 
a  high-voltage  transformer  is  made. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Method  of  Supporting  Openwork 
Conductors  on  Steel  Members 

FOR  carrying  open-wire  circuits  along  the  roof 
trusses  and  other  members  in  modern  steel-frame 
industrial  plant  buildings  an  economical  and  satisfactory 
type  of  construction  is  shovm  in  the  accompanying  draw- 
ing. It  consists  of  clamping  a  wooden  block  to  the  steel 
angle,  struts,  ties  or  chords  by  means  of  a  through-bolt. 


5f-ee/  Truss 


Wire--. 

Head, 
Countersunk-Y----  ^ 

Cleafs-' 

Wood  Screw-'"' 


METHOD  OF  CARRYING  OPEN  WIRE  ALONG  STEEL  ROOP  TRUSSES 

Each  block  is  bored  for  the  bolt  and  is  in  addition 
countersunk  so  that  the  head  of  the  bolt  will  lie  below 
the  surface  of  the  block.  To  this  block  the  porcelain 
cleats  can  be  fastened  with  wood  screws.  Small  recep- 
tacles or  other  wiring  fittings  can  be  mounted  on  these 
wooden  blocks. 

The  general  scheme  illustrated  is  that  which  has  been 
used  in  many  United  States  Army  buildings  erected 
within  the  last  year  or  so  in  various  parts  of  the  country. 

Detroit,  Mich.  C.  WALKER. 


Energy  is  obtained  from  a  70-volt  flat-compounded 
direct-current  generator,  and  a  machine  rated  at  1,000 
amp.  is  sufficient  to  supply  operators  at  four  stations 
with  a  maximum  of  400  amp.  each.  A  grid  resistance  of 
5.7  ohm.s  is  connected  in  series  with  each  station  so  that 
on  dead  short  circuit  the  current  is  limited  to  400  amp. 
at  70  volts. 

The  operators  are  provided  with  a  carbon  holder  con- 
taining a  J-in.  (16-mm.)  graphite  cutting  electrode.  The 
eyes  of  the  men  are  protected  by  a  heavy  fiber  or  sheet- 
iron  shield  fitted  with  both  blue  and  amber  glass.  The 
carbon  holder  is  connected  to  the  positive  side  of  the 
generator  and  an  arc  is  struck  from  the  head  of  a  rivet. 
The  arc  is  maintained  until  the  rivet  head  is  burned  off. 
This  takes  from  four  seconds  to  seven  seconds,  depend- 
ing on  the  size  of  the  rivet.  A  good  operator  will 
jump  the  electrode  from  one  rivet  head  to  another  with- 
out breaking  the  arc,  J.  A.  OsBORN, 

St.  Louis,  Mo.  Electrical  Engineer. 


Test  Clips  with  Insulating  Handles 

A  TEST  clip  with  a  capacity  of  250  amp.  having  an 
insulating  covering  to  protect  the  tester  and  to 
prevent  short  circuit  with  other  clips  has  been  developed 
by  the  writer  for  use  in  a  New  Jersey  industrial  plant. 
The  two  jaws  of  this  clip  are  stamped  out  of  heavy  brass 
and  bent  as  shown  in  the  accompanying  drawing.  They 
are  hinged  together  with  a  rivet  around  which  is  a 
strong  spring  made  of  steel  wire  which  holds  the  jaws 
together.    The  contact  edges  of  the  jaws  are  rounded  so 


Three-quarter-Inch  Rivets  Cut  Electrically 
in  Five  Seconds 

THE  work  of  cutting  off  rivet  heads  in  car  shops  of 
the  Middle  West  has  been  greatly  expedited  by  the 
use  of  the  electric  arc.  It  takes  one  man  an  average  of 
five  seconds  to  burn  off  a  0.75-in.  (19-mm.)  rivet  head 
with  the  electric  arc,  and  with  a  70-volt  generator  the 
energy  consumption  required  to  do  this  work  is  39 
watt-hours.  With  an  air  buster  it  takes  a  man  from 
thirty  seconds  to  ninety  seconds  to  do  the  same  work, 
and  it  requires  about  five  times  as  much  energy.  If  a 
sledge  hammer  and  cold  chisel  are  used,  it  usually  takes 
two  men  from  five  minutes  to  seven  minutes  to  cut  off  a 
rivet  head  of  the  same  size.  After  the  heads  have  been 
cut  off  the  rivets  are  backed  out  with  a  sledge  or  air 
hammer,  preferably  the  latter,  and  the  electrically  cut 
rivets  are  as  easy  to  back  out  as  those  cut  by  other 
means. 
290 


250-AMP.    TESTING    CLIPS    WHICH    HAVE    INSULATING 
WOOD  COVERING 

that  when  more  than  one  cable  is  to  be  connected  with 
a  clip  the  cables  will  crowd  together  in  the  center  of  the 
jaws,  assuring  contact  against  each  other  and  prevent- 
ing the  clip  from  slipping  off.  These  clips  will  hold  any 
'ends  or  cable  ends  up  to  1  in.  (2.5  cm.)  in  size.  They 
are  entirely  covered  with  a  hard-wood  insulating  cover 
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i  in.  (6.4  mm.)  thick.  This  cover  i.s  held  to  the  jaws 
by  three  flat-head  machine  screws  the  heads  of  which 
are  countersunk  against  the  wood  and  covered  with 
insulating  pitch.  The  wood  is  well  shellacked,  and  there 
is  no  trouble  from  oil  as  is  the  case  with  soft  rubber- 
covered  clip.s. 

These  clips  have  proved  to  be  useful  throughout  the 
test  floor  for  temporarily  connecting  up  machines. 
They  are  easy  to  use,  and  there  is  no  danger  of  re- 
ceiving a  shock  from  them  nor  of  a  short-circuit  be- 
tween the  clips.  Philip  G.  Bernholz. 

East  Orange,  N.  J. 

Stand  for  Holding  Reel  While 
Winding  Coils 

FOR  holding  wire  reels  and  applying  tension  to  the 
wire  while  winding  armature  coils  the  device 
described  here  has  been  developed  for  use  in  a  large 
textile  manufacturing  company.  The  device  consists 
of  two  pedestals  holding  a  shaft  for  supporting  the 
reel  of  wire  and  a  brake  for  putting  the  proper  tension 
on  the  wire  as  it  is  wound  on  the  coil.  The  iron 
pedestals  used  for  supporting  the  shaft  (A)  are  made 
of  5-in.  X  11-in.  ri.2-cm.  x  3-cm.)  strap  iron,  bent  as 
shown.  The  top  of  the  pedestal  is  made  to  form 
half  of  the  bearing  for  the  shaft,  and  the  other  half 
is  made  of  a  similar  piece  of  flat  iron.  Two  bolts 
secure  the  top  half  to  the  pedestal. 

The  shaft  itself  consists  of  a  piece  of  round  cold-rolled 
steel,  suitable  in  size  for  the  hole  in  the  reel,  which 
averages  about  \]  in.  The  carrier  (2)  is  preferably 
a  casting  bored  to  fit  the  shaft,  and  near  the  extremity 
of  each  arm  is  a  §-in.  (L5-cm.)  cap  screw,  the  bends 
of  which  are  sawed  off  in  order  to  fit  into  holes  drilled 
in  the  side  of  the  reel.  This  carrier  is  fastened  to 
the  shaft  by  means  of  a  i-in.  setscrew.  The  collar  (3) 
serves  to  keep  the  reel  from  lengthwise  movement  along 
the  shaft. 

For  applying  tension  to  the  wire  while  the  coil  is 
being  wound  a  6-in.  pulley  (4)  is  mounted  on  the  out- 
side end  of  the  shaft  and  a  brake  (D  is  made  to  bear 
upon  this  pulley.  The  brake  band  is  of  cast  iron  and 
is  in  two  halves,  which  are  hinged  at  (6K  One  of  the 
halves  extends  down  to  the  lower  arm  (5),  to  which  it 
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HOME-MADE  REEL  STAND  FOB  PUTTING  TENSION   ON   WIRE 
WHILE  WINDING  COIL: 

is  pivoted,  and  this  arm  is  screwed  down  to  the  2-in.  x 
6-in.  pine  board.  The  tension  on  the  brake  is  adjusted 
by  means  of  the  thumbscrew  at  the  top.  In  using  the 
contrivance  the  reel  .-hould  be  placed  en  the  shaft  so 
that  the  wire  pulls  off  the  top  side  of  the  drum. 
Glasgow,  Scotland.  L.  E.  Wood. 


HALF  OF  WINDOW    FILLED 

IN  TO  SUPPORT  SWITCH 

AND  METER 


Window  Bricked  In  to  Hold 
Service  Switch 

TO  OBTAIN  a  short,  direct  run  of  service  wires  a 
Massachusetts  factory  purchasing  central-station 
energy  ran  them  through  a  window  the  top  half  of 
which  was  bricked  up  to  hold 
the  service  switch  inside  the 
building,  as  shown  in  the 
accompanying  illustration. 
The  most  convenient  en-, 
trance  location  for  the  con- 
duit carrying  the  service 
wires  was  at  the  top  of  this 
window  and  just  below  the 
ceiling.  The  leads  from  the 
transformer  on  the  pole  out- 
side the  factory  were  dead- 
ended  on  pin-type  insulators 
carried  on  cast-iron  brackets 
bolted  into  the  wall  with  ex- 
panding bolts.  From  these 
leads  drip  loops  were  carried 
downward  and  into  the  con- 
duit fitting  as  shown.  The 
upper  half  of  the  window  was 
bricked    in,    thus    providing 

ample  space  inside  for  the  service  switch,  fuses  and 
meter  clear  from  columns  and  beams  and  contributing 
to  low  cost  of  installation.  R.  JOHNSON. 

Lynn,  Mass. 

Snbdivision  of  Motor  Maintenance  Items 
\^liich  Assists  Record  Keeping 

TO  FACILITATE  making  out  time  cards  on  motor- 
repair  jobs  and  to  provide  continuous  information 
as  to  the  cost  of  doing  such  work  in  the  shop  of  the 
Electric  Motor  Repair  Company,  the  following  classifi- 
cation of  items  is  used.  The  items  may  be  abbreviated 
as  desired,  in  order  to  save  time  in  making  out  the 
cards. 

All  work  of  this  kind  performed  in  this  shop  is  listed 
as  provided  in  this  classification  and  when  making  up 
the  cost  records  these  accounts  are  segregated,  thereby 
permitting  of  ready  comparison  between  different  jobs. 

Make-Ready. — Includes  taking  motor  or  other  equipment 
apart,  stripping,  cleaning,  or  other  work  preparatory  to 
making  motor  or  armature  ready  for  coils. 

rnsnlating. — Cutting,  fitting  and  inserting  insulation. 

Making  Coils. — Making  and  shaping  coils. 

Taping  Coil.t  — Coils  taped  before  insertion. 

Insertiiig  Coil.i — Inserting  coils  and  soldering  leads  of 
coils  already  taped. 

Taping  and  Inserting  Coils. — Inserting  coils  when  they 
are  taped  at  the  time  that  they  are  inserted  and  solder- 
ing leads. 

Banding. — Banding  and  soldering  band. 

Testing  and  VarHi.-ihing. — Testing  completed  work;  var- 
nishing and  baking  out. 

Refilling  Commiiiators. — Completely  refilling  commuta- 
tors, taking  off  and  putting  back  on  armature. 

Repairs  to  Commutators. — Partially  refilling  or  other 
repairing  of  commutators. 

Repairs  to  Fields. — Specifying  kind  of  work  done  on 
these. 

Boxing  and  Crating. — Time  consumed  on  this  work. 

Miscellaneous. — Making  brushes,  minor  repairs  and  other 
items  that  are  not  properly  classified  under  the  above 
headings. 

Springfield,  Mass.  J.  B.  TUFTS. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
of  Electric  Light,  Power  and  Heat 


Pacific  Power  &  Light  Company  Forms 
Securities  Department 

WHAT  is  to  be  known  as  the  securities  department 
was  i-ecently  organized  by  the  Pacific  Power  & 
Light  Company  of  Portland,  Ore.  A  manager,  formerly 
connected  with  an  investment  banking  house  of  Portland, 
has  been  placed  in  charge  of  the  department,  which  will 
have  supervision  of  the  marketing  of  the  company's 
preferred  stock  in  the  territory  served.  With  this  in 
view  an  organization  will  be  built  up  by  the  addition  of 
salesmen  exclusively  employed  in  the  department,  who 
will  co-operate  with  all  other  employees  of  the  company. 

It  is  the  purpose  of  the  department  to  assist  em- 
ployees in  increasing  the  volume  of  sales  of  preferred 
stock  in  order  to  provide  funds  to  make  extensions  and 
additions  to  the  company's  service  facilities. 

While  the  company's  employees  generally  have  shown 
a  fine  spirit  of  co-operation  in  the  sale  of  stock,  the 
company  felt  that  there  were  many  of  its  customers  and 
residents  of  the  territory  who  could  not  be  reached  by 
the  employees.  Numbers  of  these  could  be  made  stock- 
holders if  the  merits  of  the  investment  were  placed 
before  them.  By  establishing  the  securities  department 
with  its  salesmen  in  the  field,  in  addition  to  the  efforts 
of  other  employees,  the  company  believes  that  a  number 
of  new  customer-stockholders  will  be  gained. 


High-Pricecl  Coal  Affects  Detroit 
Edison's  Net  Earnings 

EFFECTS  of  the  increased  cost  and  comparatively 
poor  grade  of  coal  obtainable  are  reflected  in  the 
consolidated  earnings  and  income  statement  of  the  De- 
troit Edison  Company  for  the  first  five  months  of  this 
year.  Total  gross  revenue  for  five  months  of  1920  was 
$8,701,199,  a  30.8  per  cent  increase  over  the  same  period 
during  the  previous  year.  Total  operating  and  non- 
operating  expenses,  including  $.385,000  renewal,  replace- 
ment and  contingent  reserve  appropriation,  were  $6,762,- 
F'TS,  an  increase  of  41.9  per  cent,  making  the  net  revenue 
for  five  months  $1,938,62.3,  or  2.6  per  cent  more  than 
1919.  Interest  on  funded  and  unfunded  debt  was  $884,- 
512,  or  28.8  per  cent  above  last  year,  leaving  a  net  income 
of  $1,054,111,  a  decrease  of  12.2  per  cent  as  compared 
with  the  same  period  of  the  previous  year. 

The  largest  increase  is  found  in  operating  expenses, 
which  include  coal  cost.  With  a  growth  of  30.8  per  cent 
in  gross  revenue  there  would  be  corresponding  increases 
in  expenses.  However,  the  coal  cost  is  out  of  proportion 
to  all  other  expenses.  During  May  of  this  year  gross 
revenue  was  $1,669,921  and  operating  and  non-ope:-ating 
expen.ses,  the  principal  item  of  which  is  coal,  were 
$1,303,900.  Gross  revenue  increased  by  37.9  per  cent, 
while  operating  and  non-operating  expenses  were  52.5 
per  cent  more  than  May  of  last  year. 
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Because  of  difficulty  in  obtaining  delivery  of  contract 
coal  the  Detroit  Edison  Company  has  been  forced  to 
purchase  coal  in  the  open  market  at  almost  prohibitive 
prices.  The  fuel  thus  secured  was  often  of  an  inferior 
quality,  which,  coupled  with  its  high  cost,  resulted  in 
excessive  operating  costs. 


Inspection  Department  Is  Important 
Factor  in  Good  Service 

By  C.  B.  Mekrick 

CORRECT  billing  of  customers  for  energy  consumed 
and  maintaining  accurate  records  of  the  installa- 
tions on  consumers'  premises  is  part  of  the  service  of 
the  San  Joaquin  Light  &  Power  Company.  It  has  an 
inspection  department  whose  duties  are  to  prevent  faulty 
installation  of  equipment  and  metering  devices  and  to 
check  the  bills  rendered  to  the  consumer.  Proper  instal- 
lations are  assured  by  inspection  in  the  field,  whereby 
any  irregularities  are  reported  and  followed  up  until 
remedied.  Correct  billing  is  made  certain  when  the 
data  and  meter  constants  obtained  by  this  inspection 
are  checked  and  found  to  agree  with  the  constants  and 
readings  as  entered  on  the  ledgers. 
The  procedui'e  is  as  follows : 

1.  A  "service  order"  tag  is  made  out  for  setting  or 
changing  all  meters. 

2.  An  "inspection  tag"  is  made  out  for  checking  the 
data  as  reported  on  the  "service  order." 

3.  Inspections  of  all  meters  are  made  at  regular  inter- 
vals from  the  "meter  tester's  reports." 

4.  "Complaint  tags"  are  issued  and  special  investiga- 
tions made  for  all  unusual  fluctuations  in  consumption 
or  demand,  as  well  as  for  complaints  of  high  bill,  voltage 
or  other  causes. 

The  standardized  forms  of  these  four  tags  are  shown 
herewith.  Irregularities  in  the  installations  and  dis- 
crepancies found  in  the  records  are  noted  on  the  tags  and 
summarized  on  monthly  reports,  as  shown  in  the  accom- 
panying tabulations.  Copies  of  these  reports  are  sent 
to  the  departments  concerned,  so  that  corrections  can 
be  noted  and  returned  to  the  office  for  clearing  the  files. 


TABLE  I— DISCREP.\NCIES  FOUND  IN  INSPECTION  .\ND  TEST  T.\G 
REPORT,  FRESNO  DISTRICT,  MAY.  1920 

Tp8t 

Meier     Tng  I.edRer  Data  Test  Tag  Data 

No.       No.  I.oeation                      (Found  Correct)  {Found  in  Error) 

4905       101  .lohnson  Lumber  Co..  Demand  I<  =   l|  K=  LO — S 

32547        97     Piatt  Hotel Demand  meter  No.  607  No.  1607 

6074      366  Standard  Mfg.  Co. . .  Demand  K  =  0.5  +  S  K  =  0.533—2/9 

Ledger  Data  Te.nt  Tag  Data 

f  I'ound  in  Error)  ( Found  Correct) 

15551         83     Citv  WatirCnrnpanv.     200-vnlt  100-volt 

307H      105     1323Helmont    No  33713  No  30713 

36509        77     2019  Broadway 15  lip 25  hp. 

1856      201     L.  10.  Hudson  Three-phase Snigle-phase 

*  The  ledger  was  corrected  in  the  above  cases  to  correspond  with  the  tag  data, 
which  was  found  to  be  correct. 
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TABLli   II— METER    DEl'ARTMENT    IRREGULARITIES   REPORTEIJ 
IN    FRESNT)   DISTRICT,   MAY.    1920 


Meter 

No. 
490S 

51776 
J2547 

4853  1 
25070 
33401  I 

6074 

26747 
26753 


I-ot-alioii  Df'tailH 

JrjtinBon  I.umbcri 'u,  I  latit  \o.  I     Grounded   l<*ad   connected   to  one 

current  coil  of  nictiT. 
JotuiMoi)  I.umbert'o  .  I'lant  No.  2      .\o  [tioldiDRoVfrgrtniiid  wire. 

Piatt  Ilotpl Current     trjiii»fi)rrn4T     very     hut; 

should  be  flO-auip.  capacity. 

( llobu  <  )il  f '<»  i  Three  trnriMfonnerhankH  parallplfHi, 
1      uo  secondary  ground. 

Standard  Mfg   ( 'o      Joint  in  aeeondary  lead  of  current 

trannforiticr  luil  buldi-red. 

Rurbank  School  No  dour  on  nu-tt-r  box;  meter  ex- 
posed to  the  weather. 

Pioneer  Brickyards I'art  of  light.x  connected  ahead  of 

meter  on  power  circuit;  Bervi<'e 
switch  connected  with  blade  <  hot. 


Every  new  installation  for  power  or  lighting  service 
and  each  reconnection  of  meter  or  service  must  be  made 
on  a  "service  order."  Nothing  is  allowed  to  be  con- 
nected to  the  lines  without  this  order.  Fig.  1  shows  the 
form  of  this  order,  which  is  made  out  in  triplicate,  the 
duplicate  and  original  going  to  the  service  department 
for  meter  rating  and  necessary  instructions.  The  tripli- 
cate remains  on  the  stub  file,  where  the  return  of  the 
original  can  be  checked  at  any  time.  The  cut-in  man 
runs  the  service,  sets  the  meter  and  does  any  other  work 


lo  see  that  ail  ".service  orders"  are  accountetl  for  by  t.he 
inspector,  and  by  the  rigid  rule  that  no  service  is  con- 
nected or  changed  without  a  service  order. 

In  addition  to  the  inspection  of  meters  set  or  ex- 
changO'l,  a  periodic  inspection  of  a'l  meter  locations  is 
obtained  when  the  regular  meter  tester  turns  in  his 
reports.  These  test  tags  (Fig.  3)  include  an  inspection 
of  the  meter  installation,  reading  and  constants  the  same 
as  the  previous  tags.  All  irregularities,  dangerous  or 
faulty  connections  in  installation  are  included  in  a 
monthly  report  by  the  meter  department.  As  a  tester 
completes  a  district  the  duplicates  of  his  test  tags  are 
checked  by  the  inspector  with  the  ledger  and  meter  card 
records.  All  discrepancies  found  in  this  manner  are 
listed  in  a  monthly  report  by  the  inspection  department, 
showing  the  responsibility  for  the  errors.  By  this  sys- 
tem a  periodic  inspection  is  obtained  at  minimum  cost. 

Special  investigations  are  made  of  all  abnormal  fluctu- 
ations in  consumption  or  demand,  either  high  or  low,  by 
means  of  the  "complaint  tags"  (  Fig.  4). 

This  system  of  inspection  has  proved  very  cfTective  in 
the  prevention  of  dangerous  installations,  location  of  de- 
fective meters  or  connections  shortly  after  installation, 
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TYPES  OF  SERVICE,  INSPECTION  AND  TEST  ORDERS 


which  is  required  on  the  particular  job  after  the  trans- 
former or  secondaries  are  provided  by  the  line  crews. 
He  makes  the  necessary  notations  of  constant,  set  read- 
ing and  other  data  on  the  "service  order,"  which  is  then 
used  for  making  up  the  meter  and  transformer  records 
in  the  service  department.  The  duplicate  is  held  in  this 
department  for  record,  while  the  original  is  returned  to 
the  consumer's  department  for  ledger  entries  and  the 
clearance  of  the  triplicate. 

On  completion  of  the  ledger  sheet,  an  "inspection  tag" 
(.Fig.  2)  is  made  out,  showing  only  the  meter  number  in 
addition  to  the  name  and  address  of  the  consumer.  The 
inspector  visits  the  meter  installation  and  fills  in  the 
rest  of  the  inspection  tag.  giving  meter  description, 
reading,  current  and  jiotential  transformer  ratios  and 
constants,  and  connected  load.  He  also  inspects  the 
meter  for  proper  connection  and  operation.  He  then 
checks  the  record  on  the  meter  card,  made  from  the 
service  order,  and  the  entry  on  the  consumer's  ledger, 
placing  his  stamp  and  tag  number  opposite  the  entries 
when  found  correct.  This  checks  the  accuracy  of  the 
meter  data  on  which  correct  billing  depends.  Unre- 
corded connections  are  prevented  by  frequent  checking 


and  the  correction  of  errors  in  billing  constants,  de- 
mands, readings  and  ledger  entries.  In  addition  to  these 
direct  results  the  psychological  effect  on  employees  has 
brought  about  greater  accuracy  in  their  work,  knowing, 
as  they  do,  that  an  inspection  will  follow. 


Refund  of  Customers'  Deposits 

UNTIL  satisfactory  credit  is  established  non-prop- 
erty owners  and  apartment-house  customers  of  the 
Philadelphia  Electric  Compnny  are  required  to  make 
deposits  against  the  payment  of  bills  for  energy  con- 
sumed. While  these  deposits  are  held  by  the  company 
interest  at  6  per  cent  is  allowed,  which  is  credited  to  the 
customers'  accounts  at  the  end  of  each  year.  If  at  the 
end  of  two  years  a  customer  has  not  allowed  his  bills 
to  become  delinquent  and  in  the  opinion  of  the  credit 
department  has  established  a  good  credit  record  the 
deposit  is  refunded  automatically.  The  Philadelphia 
company  has  found  this  practice  to  be  very  satisfactorj' 
to  its  cutsomers,  and  the  fact  that  the  deposits  are 
returned  without  their  having  to  request  it  places  the 
company  in  a  favorable  light.  With  this  arrangement 
total  deposits  can  also  be  held  at  a  minimum. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  Worid 


Generators,  Motors  and  Transformers 

Ventilation  and  Temperature  Problems  in  Large 
Turbo-Generators. — B.  D.  Lamme. — In  the  first  part  of 
this  paper  are  set  forth  general  descriptions  and  char- 
acteristics of  radial,  axial  and  circumferential  ventila- 
tion, followed  by  a  discussion  of  the  flow  of  heat  in  the 
copper  and  ii'on  parts  of  machines.  The  article  is  based 
on  a  paper  read  by  the  author  at  the  1920  convention  of 
the  A.l.E.E.—Electnc  Journal,  July,  1920. 

Fundamental.  Principles  of  Polarity  and  Phase  Rota- 
tion and  Voltage  Diagrams  of  Transformers. — A.  BOY- 
AJIAN. — The  article  was  prepared  to  clear  up  some  of 
the  difficulties  and  uncertainties  which  arise  in  deter- 
mining transformer  polarity,  phase  i-otation  and  angular 
displacement  when  two  or  more  units  are  to  be  arranged 
for  parallel  operation.  The  author  explains  the  funda- 
mental principles  as  applied  first  to  single-phase  circuits 
and  then  to  three-phase  circuits.  He  also  discusses  their 
bearing  on  parallel  operation  and  solves  problems  of  a 
practical  nature. — General  Electric  Review,  May,  1920. 

Carbon  and  Commutator  Wear. — R.  E.  Heixmund. — 
It  is  said  that  although  sparking  voltages  are  the  same 
in  direct-current  and  alternating-current  machines,  the 
same  sparking  voltage  may  give  widely  different  re- 
sults under  different  conditions  in  either  type  of  ma- 
chine. Experiments  are  cited  to  show  that  the  current 
density  has  an  appreciable  influence  upon  the  arcing 
at  the  brushes.  The  influence  of  temperature  and  speed 
upon  brush  and  commutator  wear  are  also  taken  up. — • 
Journal  A.I.E.E.,  June,  1920. 

Present  Tendencies  in  Turbo-Alternator  Design. — 
J.  Shepherd. — The  writer  deals  particularly  with  the 
problem  of  ventilating  turbo-alternators.  He  states 
that  the  application  of  water  cooling  to  rotors  has  been 
put  in  practice  by  a  British  firm.  He  believes  that  the 
fire  risk  is  thus  greatly  reduced  on  account  of  the  fact 
that  in  air-blast  ventilation  any  fire  is  rapidly  spread 
through  the  whole  machine.  He  also  deals  with  the 
problem  of  properly  insulating  coils  and  the  danger  to 
the  coils  of  vibration,  breaking,  etc. — London  Elec- 
trician, July,  1920. 

Lamps  and  Lighting 

Maintenance  of  Lighting  System. — A.  L.  POWELL.— 
The  writer  first  considers  the  depreciation  of  lamp  re- 
flectors and  their  surroundings.  He  then  shows  how 
systematic  cleaning  is  rewarded  in  increased  efl^ciency 
of  the  system  and  saving  in  light.  He  also  points  out 
how  illumination  may  be  measured. — Bidletin  L.  D.  101 
Edison  Lamp  Works,  April,  1920. 

Enclosed  Carbon  Arc  Lamps  Versus  Novalux  Mazda 
Units. — H.  E.  Butler. — During  the  period  of  the  war 
and  during  the  coal  strike  street  lighting  was  curtailed 
in  this  country  in  the  interests  of  economy.  Two  very 
important  truths  have  been  revealed,  it  is  said,  as  the 
result  of  this  experience:  (1)  That  reduced  street 
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lighting  is  accompanied  by  an  increase  in  crime  and 
accidents;  (2)  that  an  appreciable  waste  of  power  exists 
in  street-lighting  systems  because  of  the  use  of  the  in- 
closed carbon  arc  lamp.  The  author  takes  up  this  second 
matter  in  particular  and  by  detailed  analysis  points  out 
the  wastefulness  of  keeping  in  service  obsolete  forms  of 
lighting  units. — General  Electric  Review,  June,  1920. 

Generation,  Transmission  and  Distribution 

The  ISO.OOO-FoZi  Transmission  Line  of  the  Knoxville 
Power  Company. — Theodore  Varney. — A  description 
of  the  new  hydro-electric  development  of  the  Knoxville 
Power  Company  in  the  Little  Tennessee  River,  which  is 
to  be  part  of  a  considerable  interconnected  network. 
The  operating  voltage  of  this  network  is  to  be  150,000. 
The  power  house  provides  for  four  genei'ating  units, 
of  which  three  are  installed  at  the  present  time,  the 
generators  being  capable  of  delivering  20,000  kw.  and 
operated  at  a  speed  of  171*  r.p.m.     These  generators 


as  Ground  Cable 
In  emcrgencjy  as 
Conductor  by 
removing  Ground 
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ELEVATION  OF  KNOXVILLE  POWER  COMPANY'S  LONG  SPAN 
ACROSS  LITTLE  TENNESSEE  RIVER 

ai'e  connected  directly  to  the  low-tension  side  of  the 
transformers  through  automatic  oil  switches  without  a 
low-tension  bus.  Details  of  the  transmission  lines  are 
given.  In  particular  a  long  span  of  5,010  ft.  (1,527  m.) 
was  installed,  as  shown  in  the  illustration.  The  cable 
used  was  a  steel-clad  aluminum  cable  of  1.125  in. 
(3.2  cm.)  diameter. — Transactions  AJ.E.E.,  June,  1920. 

Traction 

Electric  Freight  Locomotives  for  the  St.  Gotthard 
Railroad. — A  detailed  description,  including  many  pho- 
tographs and  complete  connection  diagrams,  of  the  new 
so-called  IC  -|-  IC  freight  locomotives,  which  have  been 
specially  designed  to  comply  with  certain  regulations 
requiring  860-ton  trains  to  be  hauled  from  Goldan  to 
Chiasso  and  back  inside  of  twenty-eight  hours.  The 
locomotives  are  designed  for  15,000-volt,  single-phase 
supply,  at  16ji  cycles,  but  the  line  is  at  present  run  at 
half  the  voltage  to  avoid  insulator  troubles  due  to  smoke 
deposits  from  steam  locomotives,  which  are  still  used 
to  some  extent.  The  locomotives  develop  1,250  kw.  with 
a  (luarter-hour  maximum  of  1,920  kw.  and  give  a  draw- 
l)ar  pull  of  13,000  kg.  (28,900  lb.),  with  a  maximum  at 
start  of  24.000  kg.  (53,000  lb.).  The  motors  are  of  a 
compensated  series  type,  with  twelve  poles,  and  pro- 
vided with   phase-displaced  commutating  fields.     Each 
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locomotive  has  four  motors,  coupled  to  the  wheels  by 
cranks  and  connectin}?  rods.  A  number  of  secondary 
taps  on  the  15,000  400-volt  transformers  provide  for 
necessary  speed  regulation. — Schtueizerische  Bauzeil- 
ung,  May  22-29,  1920. 

Installations,  Systems  and  Appliances 

Recent  Electric  Vehicle  Progress. — F.  Ayton. — It  is 
stated  'hat  in  England  the  superiority  of  the  electric 
truck  for  delivery  and  other  service  in  urban  and  subur- 
ban areas  has  been  admitted.  Moreover,  the  soaring 
cost  of  fuel  for  the  internal-combustion  engine,  not  to 
speak  of  the  extremely  heavy  cost  of  keeping  in  repair 
vehicles  fitted  with  this  type  of  motor,  is  giving  a 
greater  and  yet  greater  advantage  to  the  simple  and 
economical  "electric."  The  author  says,  however,  that 
the  electric  vehicle  will  not  be  employed  to  the  maxi- 
mum extent  possible  until  charging  facilities  upon  an 
ample  scale  are  available  in  every  locality.  He  then 
passes  to  the  design  of  electric  vehicles  and  pays  partic- 
ular attention  to  the  Steinmetz  car,  developed  in  Amer- 
ica. The  writer  calls  attention  to  the  De  Martis  lead 
type  of  "lead-acid"  battery,  of  Italian  origin,  in  which 
it  is  claimed  that  by  the  ui?e  of  a  special  paste  which 
combinos  extreme  hardness  with  great  porosity  that 
formation  of  lead  sulphate  is  prevented.  Other  advan- 
tages claimed  for  this  battery  are  higher  capacity  for 
the  same  weight,  slightly  higher  voltage  on  discharge 
and  increased  watt-hour  efficiency. — London  Electrician, 
July  2,  1920. 

Air  Cleaning  h)/  the  Cnttrell  Electrical  Precipitation 
Processes. — P.  E.  Landoi.t  and  H.  M.  Pier. — It  is  said 
that  there  is  an  ever-increasing  demand  for  clean  air 
for  various  industrial  and  domestic  purposes.  The  ap- 
plication of  the  Cottrell  process  to  the  smoke  and  gas 
discharge  from  industrial  plants  is  explained. — Journal 
Engineers'  Club  of  Philadelphia,  May,  1920. 

Units,  Measurements  and  Instruments 

Locating  Faults  in  Power  Cables. — K.  DE  KONING. — 
The  ordinary  methods  for  determining  the  position  of 
faults  in  cables  may  give  quite  erroneous  results  for 
multi-conductor  cables,  if  short-circuits  exist  between 
more  than  two  conductors,  and  in  particular  do  not 
apply  when  one  of  the  conductors  is  actually  broken  at 
the  fault,  both  ends  being  welded  to  one  of  the  other 
conductors.  In  general  different  values  are  then  ob- 
tained for  the  resistance  in  the  fault,  if  measured  from 
one  end  of  the  cable  or  from  the  other.  The  author 
therefore  suggests  that  in  doubtful  cases  resistance 
measurements  always  should  be  made  from  both  ends 
of  the  cable  and  between  every  two  conductors.  If 
satisfactory  cross-checks  are  not  obtained  when  com- 
puting the  location  of  the  fault  from  independent  com- 
binations of  measured  data,  this  shows  that  some  com- 
plication has  occurred.  By  means  of  interesting  ex- 
amples from  practice,  the  author  shows,  however,  that 
even  under  very  peculiar  circumstances  the  fault  may 
be  correctly  located  by  proper  analysis  of  the  measured 
resistance  values. — Elektrotechnische  Zeitschrift,  April 
1,  1920. 

A  Dynamometrical  Comparator. — Edy  Velandek. — 
The  auther  deals  with  a  differential  dynamometer  for 
accurate  comparison  of  alternating  and  direct-current 
strengths.  He  states  that,  owing  to  the  inherently 
lower  precision  of  alternating-current  measurements, 
more  accurate  results  are  often  obtained  by  transfer- 
ring, by  means  of  a  comparator,  the  alternating-current 


measurements  into  direct-current  of  related  tjiie.  A 
dynamometrical  comparator  was  devised  and  developed 
by  the  writer  by  the  introduction  of  a  special  con- 
trol box  and  the  provision  of  means  for  the  quick 
and  accurate  adjustment  of  the  comparator  ratio. 
He  concludes  that  a  comparator  in  conjunction  with  r 
direct-current  potentiometer  appears  to  offer  the  most 
accurate  means  known  at  the  present  time  for  the  deter- 
mination of  the  effective  value  of  alternating  currents 
of  the  order  of  5  to  50  milliamperes  at  frequencies  up 
to  about  2,000  cycles.— yowrna/  A.I.E.E.,  July,  1920. 

A  Direct  Recording  Method  of  Measuring  Magnetic 
Flux  Distribution. — F.  S.  Dellenbaugh,  Jr.  —  The 
method  described  involves  the  use  of  a  revolving  search 
coil  fitted  with  a  collecting  device  and  operating  at  a 
high  and  constant  speed.  The  coil  is  rotated  by  a  small 
storage-battery  motor  fitted  with  a  governor  to  control 
the  speed  and  a  magneto  to  indicate  the  speed. — Jour- 
nal A.I.E.E..  June,  1920. 

Telesraphy,  Telephony  and  Signals 

('ro.<is-Talk  on  Long  Telephone  Lines. — L.  LlCHTEN- 
STEIN. — After  adapting  the  ordinary  equations  of  elec- 
tric transmission  along  wires  to  the  case  of  two  neigh- 
boring pairs  of  wires  the  author  establishes  solutions 
which  permit  a  predetermination  of  the  voltages  in- 
duced in  one  pair  of  wires  when  known  telephonic  cur- 
rents are  transmitted  over  the  other  pair.  The  ex- 
pressions refer  only  to  the  case  of  non-transposed  lines 
but  nevertheless  are  rather  complicated.  In  special 
cases,  however,  they  may  be  transformed  to  practically 
useful  formulas.  The  analysis  is  extended  also  to  the 
case  of  phantom  lines  for  determining  cro.ss-talk  from 
one  pair  to  the  phantom  and  vice  versa. — Elektrotech- 
nische Zeitschrift,  March  4  and  11,  1920. 

Production  and  Measurement  of  High  Vacua,  /. — Saul 
DusHMAN. — Rapid  development  during  the  past  few 
years  in  the  application  of  hot-cathode  devices  to  the 
field  of  W'ireless  telephony  and  telegraphy  has  been  due 
in  considerable  part  to  the  great  progress  in  the  art  of 
producing  and  maintaining  extremely  high  vacua.  In 
this,  the  first  article  of  the  series,  the  author  discusses 
fundamental  principles  of  kinetic  theory  of  gases  which 
are  of  importance  in  connection  with  the  subsequent  dis- 
cussions of  methods  for  the  production  and  measurement 
of  high  vacua. — General  Electric  Review,  June,  1920. 

Miscellaneous 

Future  of  Electric  Heating  in  Switzerland. — M.  HOT- 
TiNGER. — The  author  analyzes  the  heat  energy  required 
in  Switzerland's  climate  and  finds  that  on  an  average 
2,500  kw.-hr.  per  person  in  the  winter  season  will  be 
sufficient  for  heating  not  only  residential  apartments 
but  also  offices,  factories,  etc.  For  the  heating  alone  a 
total  of  10,000.000,000  kw.-hr.  would  be  expended  per 
year  in  Switzerland,  or  just  one-half  of  the  maximum 
total  of  hydraulic  energy  which  could  be  utilized  per 
year  by  careful  development  of  all  available  waterfalls. 
A  difficulty  with  electric  heating  is  the  seasonal  demand, 
which  prevents  a  high  economy.  The  author  does  not 
expect  a  general  application  of  electricity  for  heating 
purposes. — Schweizerische  Bauzeitung,  Feb.  7,  1920. 

Electric  Plowing. — Guedeney. — The  author  describes 
apparatus  and  methods  for  electric  plowing.  He  also 
reports  on  some  experiments  made  to  determine  the 
power  expenditure  per  acre  under  different  conditions. 
— Bulletin  de  la  Societe  Fran^aise  des  Electriciens, 
Februarv.  1920. 
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A  QUIET  market  for  electrical 
material  prevails  in  all  sec- 
tions of  the  country  as  com- 
pared with  previous  weeks,  but 
sales  in  no  section  are  so  low  as 
to  create  alarm.  A  slvimp  is  re- 
ported in  Seattle,  and  a  dearth  of 
construction  exists  in  the  Inter- 
mountain  States.  In  the  East, 
South,  Middle  West  and  Northwest 
activity  is  good  for  the  midsummer 
season. 

More  effort  in  making  collections 
is  reported  as  necessary  throughout 
the  country,  though  in  all  sections 
but  one  business  conditions  are  said 
to  be  satisfactory  and  the  credit 
situation  gives  no  cause  for  alarm. 
The  exception  is  the  Intermountain 
district,  but  even  there  the  peak 
of  the  trouble  is  thought  to  be  past 
and  the  crop  outlook  is  good. 

Transportation  conditions  im- 
prove spasmodically,  though  the  se- 
rious car  shortage  still  hinders 
building  in  the  South  and  is  inter- 
fering with  grain  shipments  in  the 
Northwest. 

Small  stocks  with  a  poor  outlook 
for  bettering  them  give  apprehen- 
sions of  a  shortage  of  heating  appli- 
ances in  the  East.  West  of  the 
Mississippi  supplies  are  in  better 
shape.  Fan  sales  are  still  off,  though 
a  hot  spell  has  induced  lively  trade 
in  the  Intermountain  States. 

No  PERMIT  within  the  boundaries 
of  a  national  park  will  be  granted 
by  the  Federal  Power  Commission 
until  Congress  has  an  opportunity 
to  act.  The  executive  secretary  of 
the  National  Parks  Association  has 
denounced  the  bill  as  having  a  "de- 
structive application"  to  the  parks. 

Private  development  and  opera- 
tion of  the  state's  water  powers  on 
leases  from  the  government  and 
subject  to  regulation  by  the  Public 
Service  Commission  are  favored 
in  the  platform  of  the  Republican 
party  of  New  York  State.  The 
Democratic  platform  advocates  state 
development  and  operation. 

A  REFERENDUM,  held  by  the  United 
States  Chamber  of  Commerce  on 
declarations  of  principle  resulted  in 
overwhelming  indorsement  of  its  in- 
dustrial planks  by  its  membership. 
Legal  prohibition  of  strikes  by 
employees  of  public  utilities  and  the 
creation  of  a  tribunal  to  settle  such 
disputes  in  a  binding  manner  were 
favored  by  1,564  to  97  and  1,571  to 
100  respectively.  The  open  shop 
was   also   called   for. 

A  SECOND  20,000-kw.  turbine  has 
just  been  installed  at  the  Ashley 
Street  station  of  the  Union  Electric 
Light  &  Power  Company  of  St. 
Louis.      Another   unit    of   this    size 


and   also   one   of   10,000   kw.   are  to 
follow,    probably    in    September. 

Eight  papers  on  engineering 
topics,  besides  committee  reports, 
will  be  presented  at  the  September 
meeting  of  the  A.  I.  and  S.  E.  E.  in 
New  York,  according  to  the  tenta- 
tive program. 

Bond  and  stock  issues  of  electric 
utilities  for  July  amounted  to  $24,- 


News 
in  Brief 


Summary      of     Market 
Conditions  and  of  Re- 
cent and  Approaching 
Happenings  of  Im- 
portance to  the 
Industry 


800,000.  The  rate  of  interest  of  the 
issues,  eleven  in  number,  is  from  6 
to  8  per  cent,  and  they  will  yield 
from   71  to  8.45  per  cent. 

Organization  of  the  International 
Chamber  of  Commerce  is  proceed- 
ing in  Paris  as  a  result  of  the 
meeting  of  500  delegates,  represent- 
ing France,  Belgium,  Italy,  Great 
Britain  and  the  United   States. 

Holding  that  a  municipal  plant 
is  not  authorized  to  charge  rates 
that  would  yield  it  a  profit,  the 
Maine  Public  Utilities  Commission 
has  disapproved  an  increase  of  1 
cent  a  kilowatt-hour  made  by  the 
Kennebunk  plant,  and  has  ordered 
the  old  rates  restored. 

A  wireless  telephone  service  to 
farmers  is  to  be  provided  by  the 
Michigan  Agricultural  College. 

Difficulties  in  recruiting  the  re- 
quired personnel  from  the  staffs  of 
the  Department  of  War,  Agricul- 
ture and  the  Interior  confront  the 
Federal  Power  Commission  and  may 
cause  delay  in  organization.  All 
interests  affected  by  the  regulations 
to  be  drafted  by  the  commission  will 
be  called  into  conference  before  the 
rules  are  promulgated.  The  duties 
of  the  executive  secretary  have  been 
outlined. 

High  cost  of  financing  and  high 
prices  of  equipment  will  prevent 
any  further  expansion  of  the  De- 
troit Edison  Company  after  work 
now  under  way  is  completed,  ac- 
cording to  Alex  Dow,  president  of 
the  company. 


Resignations  from  technical  em- 
ployees of  the  Patent  Office  have 
numbered  150  in  the  last  year,  and 
the  work  is  now  six  months  behind. 

San  Francisquito  plant  No.  2, 
with  an  initial  capacity  of  35,000 
kva.,  has  been  put  into  operation  by 
the  city  of  Los  Angeles. 

A  sliding  scale  of  rates  on  the 
basis  of  oil  costs  has  been  proposed 
to  the  California  Railroad  Commis- 
sion by  the  Western  States  Gas  & 
Electric  Company. 

Gasoline  costs  are  forcing  more 
and  more  small  plants  that  have 
been  operating  with  oil  engines  to 
apply  for  central-station  service, 
according  to  the  Illinois  Northern 
Utility  Company. 

The  municipal  plant  of  Seattle 
at  Lake  Union  and  other  Pacific 
Coast  plants  may  find  it  necessary 
to  replace  oil  with  coal  on  the 
ground  of  saving  in  cost. 

The  price  of  its  advanced  ac- 
counting course  has  been  reduced 
from  $65  to  $40  by  the  National 
Electric  Light  Association. 

B.  E.  Sunny,  president  of  the 
Chicago  Telephone  Company,  urges 
that  public  utility  securities  should 
be  exempt  from  taxation. 

St.  Louis  faces  a  grave  coal 
shortage  because  of  the  strike  in 
the  Illinois  coal  mines,  and  the 
Mayor  has  appointed  a  committee 
of  coal  men,  railroad  men  and  city 
officials  to  distribute  the  available 
supply. 

An  issue  of  $5,620,000  thirty- 
year  6  per  cent  bonds  has  been 
placed  on  the  market  by  the  Adiron- 
dack Power  &  Light  Company  at 
84^,  to  yield  7i  per  cent. 

A  20  PER  cent  surcharge  to  cover 
the  extra  cost  of  street  lighting  at 
Hartford,  Conn.,  was  put  into  effect 
Aug.  1  by  the  Hartford  Electric 
Light  Company,  previous  rates  hav- 
ing failed  to  compensate  for  post- 
war costs. 

Representatives  of  about  a  dozen 
utilities  advocated  the  establishment 
of  a  service  charge  at  a  recent  hear- 
ing before  the  Massachusetts  De- 
partment of  Public  Utilities,  seek- 
ing to  repeal  the  existing  statute 
prohibiting  a  meter  charge  in  case 
electricity  to  the  value  of  $9  is  used 
during  twelve  consecutive  months. 

A  REDUCTION  of  1  cent  per  kilo- 
watt-hour in  the  rates  of  the  Kenne- 
bunk (Me.)  municipal  plant  has 
been  ordered  by  the  Maine  Public 
Utilities  Commission  on  the  ground 
that  the  proposed  tariff  is  unrea- 
sonable. 
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All  Interests  to  Confer  on  Water-Power 
Regulations  Now  Being  Drafted 

ALL  interests  affected  by  the  regulations  being 
.  drafted  by  the  Federal  Power  Commission  will  be 
called  into  conference  before  these  regulations  are  pro- 
mulgated. Ample  opportunity  will  be  given  to  correct 
any  injustices  and  careful  record  will  be  made  of  all 
objections  which  may  be  voiced  against  any  of.  the 
regulations,  with  the  idea  that  means  will  be  found  to 
meet  any  worthy  suggestion. 


No  Power  Permits  for  National  Parks 
Until  Congress  Has  Chance  to  Act 

THE  Federal  Power  Commission  has  ruled  that  no 
permits  will  be  granted  within  the  boundaries  of 
a  national  park  until  Congress  has  had  an  opportunity 
to  express  itself  on  the  subject. 

Robert  S.  Yard,  the  executive  secretary  of  the  Na- 
tional Parks  Association,  regards  the  passage  and 
approval  by  the  President  of  the  water-power  bill  as 
most  unhappy  since  it  has  a  "destructive  application" 
so  far  as  the  parks  are  concerned.  Congress  has  turned 
its  power  over  to  three  men,  he  declared.  He  states, 
however,  that  "so  far  as  the  present  administration  is 
concerned,  the  parks  probably  are  safe,  for  Secretary 
Payne  at  least  is  uncompromising  in  their  defense  and 
probably  will  bring  his  fellow  commissioners  to  his 
point  of  view,  if  perchance  they  do  not  already  hold  it." 


B.  E.  Sunny  Urges  Tax  Exemption 
on  Utility  Bonds 

THE  interest  on  bonds  of  public  utility  companies 
should  be  given  the  same  exemption  from  federal 
income  tax  that  is  accorded  the  earnings  of  municipal 
obligations,  B.  E.  Sunny,  president  of  the  Chicago  Tele- 
phone Company,  stated  in  an  interview  with  a  repre- 
sentative of  the  Electrical  World. 

"This  is  not  intended  to  help  the  rich  man,"  said  Mr. 
Sunny,  "but  the  utilities  must  depend  upon  the  rich  for 
the  large  amounts  of  capital  needed  every  year  to 
supply  the  public  with  the  service  it  has  a  right  to  ex- 
pect. Under  present  conditions  men  with  a  taxable  in- 
come of  $50,000  would  earn  only  4  per  cent  net  on  a  5 
per  cent  public  utility  bond  at  par,  and  to  earn  the  full 
5  per  cent  after  paying  the  income  tax  the  bond  would 
have  to  be  bought  at  about  81.  The  prices  at  which  the 
net  yield  would  be  5  per  cent  drop  rapidly  with  increas- 
ing incomes,  and  with  $300,000  a  year  the  price  to  the 
investor  would  have  to  be  about  46*.  This  accounts  in 
a  very  large  measure  for  the  great  depreciation  of  pub- 
lic utility  securities.  The  public  loss  of  revenue  by  mak- 
ing utility  bonds  tax-exempt  would  be  more  than  made 


up  by  the  resultant  reductions  in  the  rates  charged  for 
public  utility  service. 

"The  interest  on  municipal  bonds  was  exempted  pre- 
sumably because  it  is  paid  by  the  people,  but  a  much 
greater  number  of  people  would  be  affected  by  an  ex- 
empt^ion  in  favor  of  utility  bonds.  For  instance,  in  the 
city  of  Chicago  there  are  fewer  than  400,000  taxpayers, 
while  there  are  more  than  000,000  gas,  electric  light, 
power  and  telephone  customers,  in  addition  to  the 
hundreds  of  thousands  who  use  the  surface  and  ele- 
vated lines.  There  is  a  great  similarity  between  munici- 
pal and  public  utility  bonds,  as  both  are  for  public 
service,  though  performed  by  different  agencies.  The 
taxpayers  pay  the  interest  on  the  municipal  obligations, 
and  the  public  utility  customers  pay  the  interest  on  the 
utility  securities  through  the  rates  for  service." 


Invitations  to  Join  Federation 
Out  This  Week 

INVITATIONS  were  sent  out  on  Friday  to  approx- 
mately  150  national,  regional,  state  and  local  technical 
and  engineering  societies,  with  a  total  membership  of 
around  225,000,  to  become  charter  members  in  the 
Federated  American  Engineering  Societies.  As  stated 
by  joint  conference  committee  of  the  four  founder 
societies,  this  action  is  in  conformity  with  the  action 
taken  at  the  June  organizing  conference. 

The  invitations  ask  each  society  to  name  the  requisite 
number  of  delegates  to  a  meeting  to  be  held  in  the  fall, 
the  e.xact  time  and  place  to  be  announced  later.  It  was 
stated  at  the  offices  of  the  American  Society  of 
Mechanical  Engineers  that  this  meeting  would  take 
place  simultaneously  with  the  meeting  of  the  American 
Engineering  Council,  scheduled  for  November. 


Railroad  Rate  Decision  Has  Important 
Bearing  on  Utility  Cliarges 

OUTSTANDING  among  the  week's  commercial  news 
was,  of  course,  the  decision  of  the  Interstate  Com- 
merce Commission  to  grant  to  the  railroads  of  the 
country  a  20  per  cent  increase  in  rates.  This  increase  is 
calculated  to  yield  6  per  cent  on  an  arbitrary  valuation 
of  $18,900,000,000  fixed  by  the  commission.  This  valu- 
ation is  only  $1,716,000,000.  or  about  10  per  cent,  less 
than  the  valuation  claimed  by  the  railroads  themselves. 
Estimated  income  from  the  increased  rates  is: 

Freight  (6  per  cent  of  roads'  valuation) $1,134,000,000 

Passenger  fares  (20  per  cent  increase) 233,827,982 

Pullman  car  rates   (50  per  cent  surcharge)  .  .        43,639,344 

Excess  baggage   (20  per  cent  increase) 1,420,999 

Milk  transportation  (20  per  cent  increase) . .  5,000,000 

Total    ?1,417,888.325 

The  effect  of  the  decision  of  the  Interstate  (Commerce 
Commission,  which  was  more  liberal  than  business  inter- 
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ests  generally  and  probably  the  railroads  themselves 
expected,  upon  applications  for  increased  rates  by  public 
utilities  cannot  fail  to  be  marked.  The  unusually  close 
approximation  of  the  official  to  the  companies'  own  valu- 
ation and  the  clear  recognition  of  the  need  for  restoring 
prosperity  to  the  transportation  arteries  of  the  nation 
will  be  an  encouragement  to  the  utility  interests  sub- 
ject to  state  control  and  must  command  the  respect  of 
the  state  commissions  in  its  bearing  on  the  similar 
questions  that  are  coming  before  them  for  adjudication. 


Adirondack  Power  &  Light  Puts  New 
Bond  Issue  on  Market 

AN  ISSUE  of  $5,620,000  thirty-year  first  and 
,  refunding  mortgage  series  gold  bonds,  bearing  6 
per  cent  interest  and  dated  March  1,  1920,  has  just  been 
placed  on  the  market  by  the  Adirondack  Power  &  Light 
Corporation.  These  bonds  are  offered  at  84^1,  to  yield  71 
per  cent.  They  are  a  legal  investment  for  savingsr 
banks  in  Rhode  Island,  New  Hampshire  and  Vermont. 
The  Adirondack  Power  &  Light  Corporation  does  the 
entire  electric  light  and  power  business  in  Schenectady, 
Amsterdam,  Watervliet,  Oneida,  Saratoga  Springs  and 
many  other  communities  in  the  adjacent  industrial 
region.  The  company  also  furnishes,  under  long-time 
contracts,  all  the  electricity  used  by  the  distributing 
companies  in  Troy  and  Mechanicville  and  by  the  electric 
railway  systems  in  and  about  Albany,  Schenectady, 
Troy,  Utica  and  Rome,  including  practically  all  the 
interurban  roads  in  the  territory. 


St.  Louis  to  Distribute  Coal  to 
Utilities  and  Others 

WITH  only  a  few  days'  coal  supply  on  hand  where 
in  previous  years  there  was  always  ample  storage, 
St.  Louis,  in  consequence  of  the  Illinois  coal  strike,  is 
facing  an  acute  shortage.  As  a  result  Mayor  Kiel  on 
July  29  appointed  a  committee  of  coal  men,  railroad 
men  and  city  officials  to  take  over  the.  coal  in  the  St. 
Louis  switching  limits  and  distribute  it  to  public  util- 
ities and  the  essential  food  and  steam  consumers.  Some 
coal  is  being  brought  in  for  railroad  use  from  the 
Southeast  and  from  western  Kentucky  and  will  be  dis- 
tributed by  the  committee. 


Financing  for  July  Amounts  to 

Almost  $25,000,000 

''P^HE  total  of  bond  and  stock  issues  of  electric  public 
X  utilities  for  July  fell  a  bit  below  the  average  for 
the  first  six  months  of  the  year.  Ten  companies  floated 
bond  issues  amounting  to  $20,800,000,  and  the  Middle 
West  Utilities  Company  placed  $4,000,000  of  prior 
lien  stock  on  the  market  carrying  7  per  cent  and  a  50 
per  cent  bonus  in  common  stock.  This  brings  the  July 
total  to  $24,800,000.  Included  in  the  bond  issues  are 
long-term  bonds  of  the  Duquesne  Light  Company  and  of 
the  West  Penn  Power  Company,  the  former  $8,000,000. 
vielding  7.25,  and  the  latter  $3,000,000,  bearing  7  per 
?ent  interest  and  yielding  7.50.  This  is  the  highest 
interest  rate  that  has  appeared  so  far  this  year  on  a 
long-term  public  utility  security.  The  tendency  toward 
high  yields  which  was  noticeable  all  through  the  first 
half  of  the  year  is  still  apparent.  All  but  one  of  the 
short-term  offerings  yield  8  per  cent  or  more,  and  this 
one  exception,  which  i.s  a  7.50  yield,  is  a  ten-year  issue. 
Details  of  the  July  offerings  are  as  follows: 


No  Further  Expansion  in  Detroit  at 
Current  Money  and  Material  Costs 

WHEN  the  extensions  and  additions  to  it*  plant, 
substations  and  distribution  system  cow  under 
way  are  completed,  the  Detroit  Edison  Company  plans 
to  curtail  further  improvements.  This  policy  has  been 
adopted,  Alex  Dow,  president  of  the  company,  said  to 
a  representative  of  the  Electrical  World,  because  of 
the  present  cost  of  financing  and  the  high  prices  of  all 
equipment  and  apparatus.  Thus  far,  Mr.  Dow  said, 
the  Detroit  Edison  Company  has  been  able  to  secure 
funds  for  new  construction  at  a  rate  of  interest  under 
7.5  per  cent,  but  in  the  present  money  market  a  rate  of 
at  least  8  per  cent  and  probably  more  would  have  to  be 
tJaid.  To  invest  such  costly  money  in  just  as  high- 
priced  equipment  he  believes  would  be  ill-advised.  Five 
years  hence,  after  an  adjustment  of  values,  a  utility 
would  find  itself  seriously  handicapped  with,  an  invest- 
ment in  equipment  whose  cost  would  be  out  of  all  pro- 
portion to  its  reproduction  value  at  that  time. 

All  improvements  that  have  been  promised  to  power 
users  are  to  be  completed,  and  the  Detroit  Edison  Com- 
pany will  be  in  a  position  to  handle  its  present  business. 
However,  additions  to  its  plants  looking  to  an  extensive 
expansion  of  the  company's  business  will  be  delayed 
until  conditions  are  more  nearly  normal. 


Idaho  PoM^er  Company  to 
Make  Extension 

THE  Idaho  Power  Company  is  completing  surveys 
for  a  66,000-volt  double-pole  line  from  the  Thousand 
Springs  plant  115  miles  west  into  the  Hageman  Valley, 
where  many  new  irrigation  consumers  will  be  served. 
The  financing  was  through  the  recent  sale  of  $2,000,000 
of  8  per  cent  first  and  general  lien  bonds.  The  line  is 
to  be  in  operation  by  July  1921  and  is  designed  for  an 
ultimate  voltage  of  132,000. 


Company 
PcDD  Piiblif  Sprvicr  Corp. . . . 
Escanahii  Power  &  Traction . . 
.Middle  \V<~.t  ItiliticsCo 

Municipal  Scrviec  Co 

Duc)ue»nr  Light  ('o 

Utica  f'.uH  &  Electric  Co 

Louisville  Ooh  &  Klectrio  Co. 
rnited  Klectric  Light  Co 
Continental  Caa  &  iCIec.  ('on> 
We«t.  Penn.  I'ower  Co.  .  . 

Cincinnati  (iaii  &  Elee.  C:o.  . . 


Total 


.\mnunt   «I 
Issue 

$850,000 

200,000 

4,000,001) 

650,000 
8,000.000 

1,700,000 
3,500,000 
1,000,000 
1.400.000 
3,000,000 

500.000 
1919 

$24,800,000 


Period  Claa-t  uf  Security 

15-year First  nlul  rcfiindinRgnld  niortKuge  bonds 

2-5-year Kecureil  convertible  serial  noten 

Prior  li  ■  I  stock  with  50  per  cent  bonus  in  com- 
mon stock. 

3-ycur Coupon  notes 

io-year,  dated  .luly   I,  ,      „  ,  ,.,      j 

1919 I'irst  iiiortgaitrtnnd  collateral  trust  gold  bonds. . . 

5.,vear ( ienernl  nmrtgaKc  bc)rids 

2i-year   Hond-secnred  golj  notes 

i 0-yi'ar     <"<»upon  golil  notes 

2-y"eur  Convextible  tnist  notes 

30-vear,  dated    .March 

1 ,  1916 First  mortgage  gold  bonds     

3-year,  dated  Dec.    I, 

...    Cold  notes  


Hate  of     1 
Interest 

7', 

7 


'cr  Cent    ( XTcred 
Yield  ot 

8  95! 


8  30 

7  25 

8 

8.45 

7  50 

8  10 

7  50 


90 

991 

85 
98 
99 
96    53 
98 

941 
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Federal  Power  ConiiniH^ioii 
Organization 

THE  heads  of  the  divisions  into  which  the  Federal 
Power  Commission  is  divided  are  to  be  known  as 
the  chief  engineer,  the  chief  accountant,  the  chief  coun- 
sel and  the  chief  clerk.  The  chief  engineer  will  be  in 
immediate  charge  of  the  engineering  division.  This 
place  will  be  filled  by  Lieut.-Col.  William  Kelly,  who 
has  been  detailed  as  the  engineer  officer  of  the  commis- 
sion.   Colonel  Kelly  will  arrive  in  Washington  Aug.  15. 

For  the  present  at  least  the  accounting  and  statistical 
divisions  will  be  combined.  The  organization  of  these 
divisions  may  have  to  be  delayed  until  Congress  give.s 
authority  to  employ  personnel.  The  most  important 
item  of  work  under  this  division  will  be  the  formula- 
tion of  a  system  of  accounting.  This  will  involve  a 
critical  review  of  the  accounting  systems  of  the  several 
states  and  the  adaptation  of  the  commissionrs  system 
as  far  as  practicable  to  those  of  the  states.  The  head 
of  this  division  must  be  a  man  who  has  had  thorough 
training  in  the  theory  and  practice  of  public  utility  ac- 
counting. The  work  will  call  for  technical  qualifications 
of  a  high  order.  It  is  not  regarded  as  probable  that 
an  employee  can  be  found  in  the  Department  of  War, 
Agriculture  or  the  Interior  with  the  training  or  the 
experience  which  would  qualify  him  to  perform  this 
work.  It  will  be  necessary,  therefore,  either  to  obtain 
the  temporary  detail  of  some  qualified  person  from  the 
Interstate  Commerce  Commission,  which  has  on  its  staff 
a  number  of  specialists  in  valuation,  or  to  employ  some 
one  from  outside  the  government  service. 

I'ne  accounting  system  and  its  operation  are  funda- 
mental features  of  the  act  and  will  be  involved  in  the 
issuance  of  every  license,  the  operation  of  every  project 
and  in  the  action  taken  toward  regulation  of  rates  and 
securities. 

The  general  statistical  work  will  be  a  matter  of 
development.  Information  concerning  water-power  re- 
sources, utilization  and  distribution  is  far  from  ade- 
quate. The  commission  will  attempt  to  develop  this 
branch  of  its  activity  in  co-operation  with  the  industry, 
with  the  public  utility  commissions  of  the  states  and 
with  other  government  agencies. 

The  licensing  and  legal  division  probably  will  be 
handled  by  assignment  of  a  properly  qualified  man  from 
the  War  Department.  This  division  will  be  concerned 
with  all  legal  matters  affecting  the  work  of  the  com- 
mission. It  probably  will  have  charge  of  the  prepara- 
tion of  all  permits  and  licenses  and  of  their  extension, 
transfer,  termination  and  revocation.  Many  important 
legal  questions  are  certain  to  arise.  Among  these  will 
be  the  relation  between  the  authority  of  the  commission 
and  that  of  the  several  states;  interpretation  of  state 
laws,  such  as  those  covering  water  rights,  water-power 
franchises  and  certificates  of  public  convenience  and 
necessity;  assistance  in  the  conduct  of  judicial  proceed- 
ings, particularly  in  connection  with  the  valuation  of 
properties  and  decisions  on  international  que.'stions. 
For  these  purposes  knowledge  and  experience  in  the 
workings  of  the  public  land  law,  the  law  of  waters, 
public  utility  statutes  and  government  practice  and 
procedure  are  highly  desirable. 

The  regulatory  division  will  deal  mainly  with  rates, 
service  and  security  regulation.  Since  these  matters 
will  not  develop  until  later,  there  is  no  immediate  need 
for  the  organization  of  that  division. 

The  operation  division  will  handle  the  details  of  office 


matters,  such  as  care  of  quarters,  procurement  of  equip- 
ment, letterheads,  seal  and  general  supplies;  main- 
tenance of  files,  record  and  library;  preparation  of 
annual  reports,  handling  of  details  of  advertisement  ol 
applications,  and  appointment,  transfer  and  regulation 
of  personnel. 

The  act  requires  that  before  an  application  is  granted 
public  notice  shall  be  given  in  writing  to  any  state  or 
municipality  likely  to  be  interested.  In  addition,  notice 
must  be  published  for  eight  weeks  in  a  newspaper  pub- 
lished in  the  county  or  counties  in  which  the  project  is 
situated.  This  work  will  have  to  be  begun  at  once.  The 
commission  will  have  a  formal  session  each  second  and 
fourth  Monday. 

Duties  of  Executive  Secretary  of  Federal 
Power  Commission 

Ar  THE  last  meeting  of  the  Federal  Power  Commis- 
sion the  duties  of  the  executive  secretary  were 
outlined  as  follows:  To  administer  the  act  as  executive 
officer  of  the  commission  and  to  see  that  the  rules  and 
regulations  of  the  commission  are  carried  out;  to  super- 
vise under  the  act  and  regulations  all  personnel  that 
may  be  employed  by  or  detailed  or  assigned  to  the  com- 
mission and  to  prescribe  their  duties  within  the  limits 
of  the  act  and  regulations;  to  have  general  administra- 
tive charge  of  the  conduct,  preparation  and  publication 
of  all  investigations,  hearings,  valuations  and  reports 
authorized  or  required  by  the  act,  unless  otherwise  pro- 
vided by  the  commission;  to  approve  vouchers  for  ex- 
penditures incurred  on  account  of  salaries  or  expenses 
payable  under  the  provisions  of  the  act;  to  administer 
oaths  and  affirmations,  examine  witnesses  and  receive 
evidences;  to  formulate,  authenticate  and  record  the 
findings  of  the  commission  provided  for  in  the  act;  to 
attest  all  orders,  decisions  or  regulations  of  the  com- 
mission and  to  certify  under  seal  copies  of  such  orders, 
decisions  or  regulations,  or  of  any  finding,  report,  map, 
plan  or  other  record  of  the  commission,  whenever  re- 
<iuired  for  any  lawful  purpose;  to  execute  and  issue  per- 
mits and  licenses  under  the  seal  of  the  commission;  to 
approve  under  the  seal  of  the  commission  voluntary 
transfers  of  licenses  or  of  the  rights  thereunder  granted, 
and  to  cancel  or  terminate  permits  or  licenses  under 
the  conditions  prescribed  in  the  act. 


Water-Power  Districts 


THE  Federal  Power  Commission  haa  divided  the 
county  into  five  districts  as  shown  above,  with 
headquarters  at  which  branch  offices  will  be  maintained 
as  follows:  No.  1,  Washington;  No.  2,  St  Paul;  No.  3, 
St  Louis;  No.  4,  Denver;  No.  5,  San  Francisco. 
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Iron  and  Steel  Electrical  Engineers 
Adopt  Tentative  Program 

FOR  the  fourteenth  a:inual  convention  of  the  Associa- 
tion of  Iron  and  Steel  Electrical  Engineers,  which 
is  to  be  he'.d  at  the  Hotel  Pennsylvania,  New  York  City, 
on  Sept.  20  to  Sept.  24,  a  tentative  program  has  been 
adopted  containing  these  papers:  "A  Condensed  History 
of  Ore  and  Coal  Lo:.:ling  and  Unloading  Machinery," 
by  W.  K.  Monroe;  "The  Reversing  Electric  Mill  Con- 
sidered from  tlie  Standpoint  of  Tonnage,"  by  K.  A. 
Pauly;  "Power  Transmission  for  Industrial  Plants," 
by  D.  M.  Pe'.ty;  "Centralized  Turbine  Generating  Sta- 
tions for  Steei  Mil'.;,"  by  T.  E.  Keating;  "Some  Con- 
siderations in  the  Determination  of  Auxiliary  Drives," 
by  Gordon  Fox;  "Re'.aticn  of  Standardization  in  Elec- 
. trical  Equipment  to  Safety,"  by  Walter  Greenwood; 
"Underground  Transmission,"  by  A.  L.  Freret,  and 
"Current  Limit  Reactance,"  by  R.  H.  Keil. 

E.  S.  JefTerioG  will  present  the  report  of  the  electrical 
development  committee  for  1920,  E.  T.  Moore  the  report 
of  the  electric  furnace  committee,  W.  T.  Snyder  the 
report  cf  the  standardization  committee,  and  the  edu- 
cational committee  will  deal  with  the  practical  educa- 
tion of  steel-mill  electricians. 


Consider  Replacing  Oil  by  Coal 
on  Pacific  Coast 

NOT  a  few  electric  light  and  power  plants  on  the 
Pacific  Coast  are  considering  the  use  of  coal  in 
place  of  fuel  oil.  A  number  of  inquiries  for  stokers,  it 
is  learned,  have  recently  been  received  for  this  section. 
The  City  Council  of  Seattle,  Wash.,  is  discussing  a 
plan  to  substitute  coal  for  fuel  oil  at  the  Lake  Union 
steam-power  plant.  N.  D.  Moore  of  the  Pacific  Coast 
Coal  Company  has  presented  estimates  of  the  cost  of 
changing  the  plant  over  to  coal,  placing  it  at  approxi- 
mately $650,000.  Mr.  Moore  recommends  the  use  of 
powdered  coal  at  this  plant.  He  further  asserts  that 
coal  can  be  delivered  at  the  plant  at  $8  per  ton  and  that 
one  ton  of  this  ccal  is  ecjuivalent  to  3.4  barrels  of  fuel 
oil  in  heating  vnlue,  which  would  result  in  a  saving  of  20 
cents  on  each  of  the  million  barrels  of  fuel  oil  used  each 
year. 

Municipal  Plants  Not  to  Make  a  Profit, 
Declares  Maine  Commission 

RATES  established  by  the  Kennebunk  (Me.)  munic- 
.  ipal  lighting  plant  last  December  are  declared 
unreasonable  in  a  finding  of  the  Maine  Public  Utilities 
Commission  issued  July  20,  and  a  re-establishment  of 
the  rates  formerly  in  effect  has  been  ordered.  Under 
the  old  schedule  the  commercial  lighting  rate  was  9 
cents  per  kilowatL-hour  in  case  the  customer  owned  the 
meter  and  transformer,  and  10  cents  otherwise.  Power 
rates  ranged  from  7  cents  to  5  cents  per  kilowatt-hour 
where  the  customer  owned  the  transformer  and  meter 
and  from  8  cents  to  6  cents  otherwise.  These  rates 
were  raised  1  cent  per  kilowatt-hour  each,  and  the  board 
was  appealed  to  by  customers. 

The  commission  investigated  the  conduct  of  affairs 
at  the  plant  and  found  it  unbusinesslike.  The  total 
assets  on  Jan.  1  last  were  $87,568.  The  town  plant  rep- 
resents a  property  investment  of  $79,000,  upon  which 


exists  a  mortgage  of  $12,000.  The  commission  holds 
that  the  city  is  not  authorized  to  charge  rates  which 
would  yield  a  profit  upon  the  investment,  points  out 
that  no  difficulty  will  be  experienced  in  refunding  the 
mortgage  bonds,  and  states  that  the  rates  should  be 
sufficient  only  to  cover  the  cost  of  operation,  maintain 
a  sinking  fund  and  set  aside  a  reasonable  amount  for 
depreciation  and  working  capital.  Operating  revenue 
for  1919  was  $15,267  and  operating  expenses  were 
$9,503.  The  net  income  after  bond  interest  was  $6,773, 
representing  a  return  of  between  7  and  8  per  cent  on 
the  outside  value  of  the  property.  After  studying 
former  accounts,  the  commission  finds  that  under 
previous  rates  the  town  was  not  only  able  to  pay  all 
its  operating  costs  but  to  provide  a  sufficient  margin  for 
sinking  fund  and  depreciation  and  leave  an  amount  for 
working  capital  larger  than  necessary.  No  special 
rates  for  street  lighting  were  included  in  either  the 
old  or  the  new  tariffs,  and  the  commission  points  out 
that  such  rates  should  be  provided  and  on  a  basis  com- 
parable with  charges  for  street  lighting  in  other  com- 
munities. In  the  decision  the  board  emphasizes  the 
inadequacy  of  accounting  methods  followed  by  the 
municipal  plant  and  points  out  the  necessity  of  estab- 
lishing direct  management  under  one  person  and  pro- 
viding for  a  proper  check  upon  the  purchasing,  receipt, 
storage  and  use  of  materials  and  supplies. 


Gasoline  Cost  Drives  Municipalities 
to  Central-Station  Service 

INCREASING  fuel  and  operation  costs  are  rapidly 
turning  the  minds  of  those  now  dependent  upon  elec- 
tric power  derived  from  individual  plants  to  public 
utility  sources  of  supply,  it  is  reported  by  the  Illinois 
Northern  Utility  Company.  Numerous  small  munici- 
palities which  have  been  operating  electric  light  plants, 
generating  power  by  gasoline-driven  motors,  have  ap- 
plied for  service  to  this  company,  giving  the  inci'eased 
cost  of  gasoline  as  a  reason.  Similar  conditions  are  noted 
where  manufacturing  plants  are  finding  that  it  is 
cheaper  to  provide  for  their  power  needs  by  using 
central-station  supply. 

Among  the  municipalities  which  have  recently  ap- 
plied to  the  company  for  service  are  Fairdale,  Monroe 
Center  and  Davis  Junction,  all  in  the  Belvidere  district 
of  the  company's  territory. 


Wireless  Telephone  to  Improve  Farm 
Living  Contlitions 

BY  MEANS  of  its  wireless  telephonic  transmission 
station  Michigan  Agricultural  College  is  about  to 
make  a  dream  come  true.  Plans  are  under  consideration 
to  inaugurate  a  sy.stem  of  wireless  telephony  whereby 
the  farmers  of  the  state  may  be  kept  informed  as  to 
the  market  prices  of  their  products,  receive  weather 
forecasts  and  even  "listen  in"  to  hear  music  or  lectures 
on  practical  and  scientific  topics  such  as  are  delivei'ed  at 
the  college.  Some  fifty  instruments  are  installed  at  the 
present  time  around  Lansing.  A  .sy.stem  is  being  worked 
out  whereby  all  the  farmsrs  of  the  state  may  eventually 
obtain  instruments  from  the  college  to  receive  radio 
transmitted.  The  instruments  are  much  less  expensive 
than  those  required  for  transmission. 
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Internationai  Cliaiiiber  of  Conunerce 
Preparing  for  Work 

UNDER  the  direction  of  Dr.  Edward  Dolleans  of 
the  University  of  Dijon,  who  is  temporary  secre- 
tary-general of  the  International  Chamber  of  Com- 
merce, assisted  by  David  A.  Skinner,  secretary  of  the 
Chamber  of  Commerce  of  the  United  States,  the  work 
of  setting  up  the  machinery  of  the  newly  organized 
chamber  is  under  way  in  the  temporary  headquarters 
in  Paris.  Five  hundred  delpgat<;s  from  the  five  founda- 
tion countries — France,  Belgium,  Italy,  Great  Britain 
anJ  the  United  States — met  at  the  convention  which 
organized  the  body  and  large  results  in  matters  affect- 
ing international  production  and  distribution  are  an- 
ticipated from  its  operation.  Among  the  objects  which 
it  has  set  before  it  are  the  promotion  of  import  and 
export  trade  and  its  safeguard  against  waste  and  fraud, 
the  standardization  of  international  commercial  docu- 
ments, practices  and  laws,  the  removal  of  international 
friction  arising  from  commercial  differences,  and  the 
increase  of  the  world's  production  and  of  the  availa- 
bility of  its  products  to  consumers  everywhere.  A 
board  of  three  directors  and  three  alternates  from  each 
of  the  countries  represented  will  constitute  the  execu- 
tive body. 

Resolutions  adopted  urged  colaboration  between  busi- 
ness bodies  and  their  respective  governments,  favored 
the  establishment  of  a  bureau  of  exchange  of  foreign 
credits  on  the  basis  of  reciprocal  relations  for  the  use 
of  exporters,  condemned  existing  inccjualities  of  treat- 
ment granted  to  foreign  banks  in  ditTerent  countries, 
advocated  special  concessions  to  promote  prospecting  for 
new  sources  of  petroleum  and  provided  for  the  investi- 
gation from  a  legal  standpoint  of  the  mischievous  use 
of  trade  names. 

In  addition  the  following  recommendations  were  made 
to  all  countries:  To  hasten  the  utilization  of  hydro- 
electric power  in  every  possible  way:  to  hasten  the 
carrying  out  of  the  measures  which  tend  to  have  mineral 
fuel  used  in  the  most  scientific  and  economic  way,  and 
to  develop  to  the  utmost  the  coal  resources  of  the  world. 


Additional  Capacity  Installed 
at  St.  Louis 

THE  original  12,000-kw.  station  built  by  the  Union 
Ek'ctric  Light  &  Power  Company  of  St.  Louis  in 
1902  will  have  its  generating  capacity  increased  to 
128,000  kw.  when  a  10,000-kw.  unit  and  another  20.000- 
kw.  unit  are  put  in  service  next  September.  The  second 
20.000-kw.  machine  (No.  8)  was  tested  at  the  station 
last  week  preparatory  to  putting  it  into  service. 

The  Ashley  Street  station  was  originally  equipped 
with  five  cross-compound  Corliss-engine-driven  genera- 
tors aggregating  12,000  kw.,  and  two  years  later  the 
capacity  was  trebled  by  the  installation  of  additional 
boilers  and  six  Curtis  turbines.  These  were  replaced  in 
1911  by  machines  of  about  twice  their  size.  About  four 
years  ago  plans  were  made  to  remove  the  old  engine 
units  and  small  turbines  to  make  room  for  three  20,000,- 
kw.  and  one  10.000-kw.  turbine.  One  of  the  20,000-kw. 
turbines  has  been  in  operation  for  about  a  year,  another, 
as  just  stated,  is  now  being  put  in  service,  and  it  is  ex- 
pected that  the  two  remaining  units,  one  of  10.000  kw. 
and  one  of  20,000  kw.,  will  be  installed  before  the  end 
of  September. 


Chamber  of  Commerce  Declares  for  the 
Prohibition  of  Utility  Strikes 

RESULTS  just  published  of  the  referendum  to  the 
.  membership  of  the  United  States  Chamber  of  Com- 
merce of  two  recommendations  of  the  chamber's  com- 
mittee on  public  utilities  declaring  for  the  prohibition 
of  strikes  of  public  utility  employees  and  for  Lhe  crea- 
tion of  a  tribunal  to  settle  labor  disputes  arising  in 
utilities  show  that  they  were  carried  by  overwhelming 
majorities.  The  first  recommendation,  on  which  the 
vote  was  1,5G1  to  97,  reads  as  follows: 

"The  committee  recommends  that  strikes  by  em- 
ployees of  all  public  service  corporations  performing 
public  service  e.ssential  to  the  lives,  health,  security, 
comfort  and  well-being  of  the  people  should  by  law  be 
explicitly  jjrohibited." 

On  the  second  recommendation  the  vote  was  1,571  to 
100.     It  reads: 

"The  committee  recommends  that  suitable  tribunals 
should  be  created  by  law  to  adjudicate  differences  be- 
tween the  employees  of  public  service  corporations  and 
their  employers  and  that  the  decisions  of  such  tribunals 
should  be  final  and  binding  upon  both  parties." 

In  addition  to  these  two  propositions,  a  platform 
containing  twelve  principles  of  industrial  relations  was 
submitted  to  the  membership,  each  paragraph  being 
voted  upon  separately.  All  were  carried  by  a  vote  ap- 
proaching unanimity,  from  two  to  fifty-four  represent- 
ing the  .strength  of  those  opposing  them,  while  the 
affirmative  vote  fell  below  1,600  in  only  one  instance. 
These  twelve  principles  are  substantially  as  follows: 

1.  The  right  of  every  person  to  engage  in  any  lawful 
business  or  occupation,  individually  or  collectively,  either 
as  employer  or  employee,  subject  to  limitation  only  through 
e  valid  exercise  of  public  authority. 

2.  the  right  of  open-shop  operation. 

3.  The  equal  right  of  all  to  associate  voluntarily  for  the 
accomplishment  of  lawful  purpo-ses  by  lawful  means,  but 
with  no  denial  of  the  right  of  those  who  do  not  desire  to 
act  or  deal  with  them. 

4.  Associations  or  combinations  of  employers  or  em- 
ployees to  be  equally  subject  to  the  authority  of  the  state 
and  legally  responsible  to  others  for  their  conduct  and  that 
of  their  agents. 

5.  Condemnation  of  restriction  of  productive  effort  or  of 
output. 

6.  Tiie  duty  of  managements  to  co-operate  with  the 
workers  in  all  practicable  and  reasonable  ways  to  increase 
the  value  of  their  productive  effort. 

7.  Reduction  in  working  hours  below  a  carefully  ascer- 
tained economic  limit  should  be  made  only  with  full  accept- 
ance of  the  fact  that  it  involves  a  commensurate  loss  in  the 
earning  power  )f  the  workers  and  an  increase  in  the  cost 
of  the  product. 

8.  Adequate  means  satisfactory  to  both  sides  for  the  just 
and  prompt  settlement  of  all  disputes. 

9.  Representatives  of  either  employer  or  employees 
should  not  be  chosen  or  controlled  by,  or  in  any  degree 
represent,  any  outside  grroup  or  interest  in  the  questions 
at  issue. 

10.  The  successful  conduct  and  full  development  of  the 
particular  industrial  establishment  in  which  employer  and 
employees  are  associated  must  be  sought. 

11.  Community  welfare  demands  that  no  combination 
to  prevent  or  impair  the  operation  of  government  or  of 
any  government  function  shall  be  permitted. 

12.  In  public  service  activities  the  public  interest  and 
well-being  must  be  the  paramount  consideration.  The 
power  exercised  by  the  state  over  the  corporation  should 
extend  to  the  employees  to  assure  adequate,  continuous  and 
unimpaired  operation  of  public  utility  service. 
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Patent  Office  Six  Months  Behind 

DURING  the  past  year  there  have  been  150  resigna- 
tions on  the  part  of  the  technical  employees  of  the 
Patent  Office.  Among  these  was  that  of  the  Commis- 
sioner of  Patents,  James  T.  Newton.  During  the  past 
fifteen  months  business  in  the  Patent  Office  has  in- 
creased 50  per  cent.  The  force  of  examiners  would  be 
inadequate  even  if  all  the  positions  were  filled,  but 
more  than  one-fifth  of  these  positions  are  vacant  through 
inability  to  interest  technical  men  at  the  salaries  paid. 
The  work  of  the  office  is  said  to  be  six  months  behind. 
Protests  from  the  industries  which  must  use  the  Patent 
Office  are  growing  in  volume. 


Pennsylvania  Commissioner  Declares  7 
per  Cent  Utility  Return  Not  Enough 

DISSENTING  from  the  decision  of  the  Public  Ser- 
vice Commission  of  Pennsylvania  in  establishing 
rates  designed  to  bring  a  7  per  cent  return  to  a 
water  company,  Commissioner  John  S.  Rilling  declared 
that  in  existing  conditions  this  standard  of  earnings 
does  not  meet  that  contemplated  by  the  public  service 
company  law  of  the  state.  Mr.  Rilling's  view  was  that 
owing  to  the  depreciated  purchasing  power  of  money 
a  7  per  cent  return  means  a  greatly  reduced  income 
to  owners  of  utilities  and  that  a  poorly  paid  utility 
cannot  render  efficient  service.  While  he  did  not  hold 
that  an  8  per  cent  return  is  necessary  in  every  instance, 
he  was  emphatic  in  asserting  the  right  of  public  ser- 
vice companies,  which  cannot  discontinue  service  with- 
out the  consent  of  the  state,  to  an  adequate  income. 


N.  E.  L.  A.  Reduces  the  Price  of  Its 
Advanced  Accounting  Course 

IN  ORDER  to  introduce  thoroughly  throughout  mem- 
ber companies  its  advanced  accounting  course,  the 
National  Electric  Light  Association  has  reduced  the 
price  thereof  from  $65  to  $40. 

It  is  expected  that  a  great  many  of  the  member  com 
panies  will  take  advantage  of  this  opportunity  to  es- 
tablish classes  in  advanced  accounting.    This  course  con- 
sists of  thirty-six  lessons  and  follows  carefully  the  best 
practices  of  progressive  light  and  power  companies. 

The  price  of  the  elementary  accounting  course  re- 
mains the  same  as  formerly,  the  complete  course  cost- 
ing $16,  and  groups  of  ten  or  more  sent  in  at  one  time 
$14  per  course.  For  the  beenfit  of  the  industry  as  a 
whole  the  association  last  year  removed  all  the  restric- 
tions as  to  enrolment  in  these  courses,  and  they  are  now 
open  to  all  those  who  may  apply  at  the  regular  associa- 
tion prices. 

New  York  Republicans  Oppose  State 
Development  of  Water  Power 

MEETING  at  Saratoga  Springs  last  week,  the  Re- 
publican party  of  New  York  State  adopted  a  plank 
declaring  for  private  development  and  operation  of 
water  powers,  title  to  which,  however,  should  remain 
vested  in  the  state.  It  also  asserted  that  where  in- 
dustrial disturbances  menace  the  "health  or  exi-stence" 
of  the  public,  both  employers  and  employees  must  re- 
alize that  the  public  right  is  higher  than  their  own  and 
that  "the  right  of  the  people  to  continuous  and  adequate 
.service  in  transportation,  food,  supplies,  fuel  and  other 
necessities  of  life  must  be  maintained  unimpaired." 


The  water-power  plank  follows: 

"The  state  should  never  again  part  with  the  title  to 
any  of  its  remaining  water  powers,  but  they  should  be 
developed  and  operated  by  private  capital  on  leases  fair 
both  to  the  state  and  to  the  operating  corporations,  and 
such  corporations  should  be  regulated  by  the  Public 
Service  Commission  as  to  capitalization,  rentals  and 
rates." 

The  platform  of  the  Democratic  party  of  New  York, 
adopted  at  Saratoga  Springs  on  Wednesday  of  this 
week,  takes  direct  issue  with  the  Republican  platform 
and  demands  the  development  and  distribution  of  water 
power  by  the  government  of  the  state.    It  says : 

"The  Democratic  party  has  always  stood  for  the  con- 
servation of  our  forests  and  natural  resources.  We  re- 
iterate our  support  for  the  development  and  distribution 
by  the  state  of  hydro-electric  power  for  the  benefit  of 
the  people.  The  Republican  Legislature  has  twice  refused 
to  enact  legislation  proposed  by  Governor  Smith  to 
accomplish  this  purpose  and  has  attempted  to  substitute 
therefor  the  exploitation  of  the  state's  water  resources 
for  the  benefit  of  those  influential  enough  to  obtain  fran- 
chises therefor. 

"We  commend  Governor  Smith's  veto  of  the  Sage 
bill,  which  attempted  to  revive  privately  owned  and 
practically  dormant  charters  affecting  the  border  waters 
of  the  state." 

Engineering  Professors  Taking  Westing- 
house  Summer  Course 


ENGINEERING  professors  from  fourteen  colleges  and 
thirteen  states  are  in  attendance  at  the  summer  course 
for  engineering  teachers  held  by  the  educational  depart- 
ment of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, East  Pittsburgh.  This  course  is  designed  to  give 
engineering  professors  the  advantages  of  practical  experi- 
ence in  manufacturing.  Lectures  are  given  by  heads  of 
the  various  departments  of  the  company,  and  the  professors 
are  able  to  combine  theoretical  and  practical  knowledge  to 
their  advantage. 

Professors  taking  the  course  and  their  colleges  are  as 
follows:  S.  W.  Anderson,  Virginia  Military  Institute; 
William  Anderson,  Rhode  Island  State  College;  G.  C. 
Blalock,  Purdue  University;  B.  B.  Brackett,  South  Dakota 
State  College;  R.  E.  Brown,  University  of  Pennsylvania; 
P.  H.  Burkhart,  University  of  Illinois;  J.  M.  Coahran,  State 
University  of  New  Mexico;  P.  H.  Daggett,  University  ol 
North  Carolina;  M.  M.  Flanders,  Bliss  Electrical  School; 
V.  B.  Hall,  Bucknell  University;  W.  B.  Hall,  Sheffield 
Scientific  School;  J.  H.  Mustard,  University  of  North 
Carolina;  W.  L.  Teague,  University  of  Arkansas,  and  F.  G, 
Tucker.  State  Colleee  of  Washington.  .^iu.iii.  , 


August  7.  1920 


ELECTRICAL     WORLD 


More  Rate  Raises. — Among  increases 
granted  to  electric  li^lit  and  power 
companies  recently '  by  public  service 
commissions  are  one  of  30  to  50  per  cent 
to  the  local  companies  at  MontKomery, 
Ala.,  and  one  of  24  to  30  per  cent  on 
lighting  and  of  55  per  cent  on  power 
to  the  municipal  plant  at  Richmond,  Ind. 
Wirelefss  Stations  of  United  States 
Government.— There  are  eighty-eit'ht 
shore  wireless-telefrraph  stations  be- 
Icnginp  to  the  federal  government,  not 
including  twenty  in  Alaska,  nineteen  in 
the  Philippines,  three  in  the  Canal 
Zone,  two  in  Hawaii  and  one  each  in 
lorto  Rico,  Guam  and  Samoa,  or  a  total 
of  135.  The  government  ship  stations, 
number  470. 

Natural  Gas  May  Help  Save  Fuel 
Oil  in  California. — Power  companies  in 
the  central  part  of  California  are  inter- 
ested in  a  project  of  the  California 
Natural  Gas  &  Development  Company 
to  build  a  pipe  line  from  the  oil  fields 
and  gas  fields  around  Tulare  Lake  to  San 
Francisco  to  furnish  natural  gas  to  the 
industries  around  the  bay.  Such  a  plan 
would  moan  the  conservation  of  a  large 
amount  of  fuel  oil  for  the  standby 
plants  of  the  large  power  companies. 

Uniform  Accounting  Sy.stems. — The 
Public  Service  Commission  for  the  State 
of  New  York,  First  District,  has  issued 
three  booklets  containing  the  uniform 
systems  of  accounts  as  prescribed  by  it 
for  electrical  corporations,  street  and 
electric  railways  and  gas  corporations 
respectively.  The  first-named  of  these 
publications  contains  seventy-four  pages 
and  gives  the  final  order  and  four 
modifying  order.s  governing  electrical 
company  accounting,  the  last  of  these 
modifying  orders  bearing  date  of  June 
29,    1917. 

Electrification  of  Melgian  Railways. 
— The  first  step  in  an  extensive  pro- 
gi-am  of  electrification  of  Belgium's 
railroads  will  be  to  substitute  electricity 
for  steam  in  the  passenger  service 
between  Brussels  and  Antwerp,  involv- 
ing 27  miles  of  double  track.  The 
government  plans  call  for  thirty-eight 
trains  a  day  in  each  direction,  each 
train  vvith  a  seating  capacity  of  500 
persons.  An  average  speed  of  40  miles 
an  hour  is  to  be  maintained,  with  a 
maximum  of  about  54  miles.  Freight 
service  will  follow,  and  the  project  calls 
for  the  gradual  extension  of  electric 
traction  over  the  kingdom  until  the 
steam  locomotive  shall  become  a  thing 
of  the  past. 

North  Dakota's  Governor  Installs 
Wind-Driven  Electric  Plant  on  His 
Farm. — Gov.  Lynn  .1.  Frazier  of  North 
Dakota  has  installed  on  his  farm  near 
Hoople  a  wind-driven  electrical  plant 
for  heating  and  lighting  his  home  and 
operating  his  farm  machinei-y.  This 
plant,  designed  by  George  Manikowska. 
a  North  Dakota  farmer,  is  operated  in 
connection  with  a  storage  battery  and 
is  said  to  utilize  almost  100  per  cent 
o'  the  available  power  of  the  wind, 
storing  energy  derived  from  surplus 
velocity  for  use  in  periods  of  calm.  A 
similar  plant   is   said   to   furnish   light 
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for  120  incandescent  lamps,  run  a  wash- 
ing machine,  cream  separator,  vacuum 
cleaner,  flatiron  and  fanning  mill,  pump 
water  for  200  head  of  stock  and  li';ht 
a  church.  The  machines  are  coming 
into  use  on  farms  throughout  North 
Dakota. 

.\  New  Manitoba  Transmission  Line. 
—A  60-mile  transmission  line  from  a 
municipal  substation  in  Wmnipeg,  Mani- 
toba, to  Portage  la  Prairie,  a  town  of 
0,000  people,  is  almost  ready  for  oper- 
ation and  will  ultimately  supply  power 
for  an  installation  with  a  capacity  of 
G,700  hp.  This  will  supplant  the  old 
municipal  plant  of  Portage  la  Prairie, 
rated  at  960  hp.,  which  will  be  kept  as 
an  emergency  reserve. 

Water-Power  Commission  for  Prov- 
ince of  New  Brunswick. — Development 
of  the  water  powers  of  the  Province  of 
New  Brunswick,  Canada — notably  the 
Lefreaux,  east  of  St.  John,  and  the 
Pokiok,  near  Woodstock — is  to  be 
pushed  by  a  commission  appointed  by 
the  provincial  government.  C.  O.  Foss, 
St.  John,  N.  B.,  will  be  chairman  and 
chief  engineer  and  C.  W.  Robinson  and 
Reid  McManus  of  Moncton,  N.  B.,  the 
other  members. 

Electrical   Homes  in  Demand  in   San 
I'rancisco — The   success   of   the   sample 
"electrical  home"  in  San  Francisco  has 
led  its  promoters  to  start  construction 
of  five  more  homes  that  will  be  as  com- 
pletely wired   and   have   as   many   con- 
venience   outlets    as    the    original    one. 
The  new  homes,  situated  in  St.  Francis 
Wood,  are  provided  with  double-wiring 
circuits     for    illumination     and     power 
appliances.     More   than   18,000  visitors 
passed  through  the  first  electrical  home 
in  the  short  time  it  was  on  exhibition. 
An    International    Water-Powcr 
Source. — The    Duero    River,   which    for 
more  than  90  miles  forms  the  boundary 
between  Spain  and  Portugal,  has  along 
that  stretch  a  total  fall  of  1,350  ft.  and 
thus   is   a   valuable  source  of   potential 
power,    though    the    volume    of    water 
varies     greatly     with     the     season.     A 
Spanish    syndicate    is    now    seeking    to 
develop  this  portion  of  the  river,  which, 
it  is  said,  will  afford  300,000  hp.;  but  an 
international   difficulty   has    arisen,   the 
Portuguese    government   claiming    that 
under  an  old  treaty  half  of  the  power 
developed    would    belong    to    Portugal, 
which   would   thus   acquire    150,000   hp. 
without    any    expense    to    itself.      The 
Spaniards  offer  Portugal  the  equivalent 
of  half  the  power  of  the  natural  water- 
falls, or  35,000  hp.,  but  insist  that  the 
reward   of   Spanish   capital    and    labor 
should  accrue  to  Spain. 


SOS 

Exportation  of  Hydro-Electric  Energy 
from  Switzerland. — Opposition  to  the 
exportation  across  the  frontier  of  the 
surplus  power  developed  in  the  sum- 
mer months  by  the  hydro-electric 
plants  of  Switzerland  has  become  so 
strong  that  the  Swiss  government  has 
put  severe  restrictions  upon  it,  although 
it  has  refused  to  prohibit  it  entirely. 
Swiss  electrical  manufacturing  firms 
hold  that  any  surplus  energy  should  be 
converted  into  heat  to  save  coal,  and 
that  the  general  development  of  the 
industry'  that  this  would  bring  about 
is  of  greater  importance  to  the  coun- 
try than  the  development  of  large 
power   companies. 

Radiographs  of  Steel  Reveal  Hidden 
Klaws. — Announcement  is  made  that  by 
means  of  the  Coolidge  X-ray  tube 
research  workers  have  discovered  a  flaw 
in  a  steel  casting  that  was  invisible 
to  the  eye.  Surface  radiographs  of 
a  large  casting  weighing  almost  a  ton 
showed  markings  that  appeared  to  indi- 
cate blow-holes  in  the  interior.  A 
circular  piece  an  inch  in  diameter  was 
therefore  punched  from  the  casting  at 
one  of  the  points  apparently  defective, 
and  on  this  being  radiographed  a  light 
streak  appeared,  clearly  disclosing  the 
existence  of  the  hole.  Great  usefulness 
is  predicted  for  this  method  when  it 
comes  into  more  common  use  for  testing 
cast  metals. 

Hydro-Electric  Construction  Under 
Way  and  Contemplated.— Work  is  re- 
ported as  progressing  upon  the  Georgia- 
Alabama  Power  Company's  dam  and 
power  house  on  the  Flint  River  at  Al- 
bany, Ga.,  which  will  cost  about 
$1,000,000,  and  upon  the  same  com- 
pany's hydro-electric  development  on 
Pataula  Creek,  9  miles  north  of  Fort 
Gaines,  Ga.  Dams  are  being  built  for 
hydro-electric  purposes  across  the 
Chattahoochee  River  at  Riverview,  Ala., 
and  across  the  Oconee  River  at  Mill- 
edgeville,  Ga.  A  hydro-electric  plant 
on  the  Big  Niangua  River,  120  miles 
from  Kansas  City,  Mo.,  to  develop 
38,000  hp.,  the  electricity  generated  to 
bo  transmitted  throughout  the  district, 
is  another  project  vnth  good  prospects 
of  early  realization. 

.\  Proposed  Experiment  in  Technical 
Education. — A  change  of  policy  favored 
by  the  education  committee  of  Manches- 
ter in  the  conduct  of  the  Manches- 
ter College  of  Technology,  and  adopted 
by  the  City  Council,  meets  with  the 
condemnation  of  the  London  Electrician. 
speaking  no  doubt  for  the  great  major- 
ity of  English  technical  men  and  engi- 
neers. The  college,  which  has  ranked 
high,  has  accommodation  for  240  stu- 
dents. The  committee,  against  the  pro- 
test of  the  principal  of  the  college,  pro- 
posed to  limit  the  number  admitted  to 
the  degree  courses  to  110,  although 
there  are  said  to  be  plenty  of  candi- 
dates, and  to  devote  the  remainder  of 
the  facilities  of  the  school  to  the  train- 
ing of  young  boys  by  means  of  two-year 
courses,  the  latter  to  be  known  as 
"non-degree"  students.  The  adoption 
of  this  program  was  followed  by  the 
resignation  of  the  principal. 
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Commission 
Rulings 

Important  decisions  of  various  state 
bodies  involving  or  affecting  elec- 
tric light  and  power  utilities. 


Item  Representing  No  Tangible 
Property  DisaUowed  as  Part  of  Rate 
Base.— The  New  York  Public  Service 
Commission,  Second  District,  has  re- 
fused to  include  as  a  part  of  the  rate 
base  of  a  natural-gas  company  an  item 
of  $100,000  which,  the  commission  says, 
does  not  represent  any  property  that 
can  be  located,  notwithstanding  that 
this  item  was  allowed  in  1906  by  the 
then  existent  Commission  of  Gas  and 
Electricity. 

Five  per  Cent  for  Depreciation,  6.3 
per  Cent  for  Interest. — In  granting  an 
increased  rate  schedule  to  the  Fayette- 
ville  Gas  &  Electric  Company,  the  Ar- 
kansas Corporation  Commission  de- 
clared that  to  attempt  to  require  the 
company  to  continue  to  operate  at  the 
old  rates  would  be  to  force  a  com- 
plete breakdown  in  service.  The  com- 
mission found  that  the  proposed  rates 
would  allow  11.3  per  cent  on  the  valua- 
tion accepted  as  a  rate  basis,  divided 
as  5  per  cent  for  depreciation  and  6.3 
per  cent  for  interest,  which  figures 
.  were  held  to  be  reasonable. 

Crossing  a  Railroad  with  High- 
Tension  Wires. — In  Buffalo  &  Susque- 
hanna Railroad  Corporation  vs.  Dubois 
Electric  Company,  the  Pennsylvania 
Public  Service  Commission  has  held 
that  a  railroad  whose  facilities  are 
paralleled,  crossed  and  recrossed  by  the 
high-tension  lines  of  an  electric  com- 
pany in  such  a  manner  that  they  may 
cause  inductitve  interference  with  the 
ground  telephone  and  electric  signal 
systems  of  the  lilroad  may  file  a  com- 
plaint with  the  commission  in  order 
that  the  rights  of  the  parties  may  be 
determined.  The  sum  of  $16  per 
annum  for  each  crossing  over  the  right- 
of-way  and  tracks,  except  such  cross- 
ings as  occur  at  established  highways, 
was  found  by  the  commission  to  be  a 
just  and  reasonable  charge  against  the 
electric  company  and  was  ordered  paid. 

Heavy  Line  Loss  as  Affecting  Rates 
cf  Small  Company. — In  a  complaint 
made  against  the  rate  of  14  cents  a 
kilowatt-hour  charged  by  the  Wynants- 
kill  Hydro-Electric  Company  of  Rens- 
selaer County,  N.  Y.,  which,  in  addition 
to  purchasing  power  for  distribution, 
has  a  water-power  plant  with  steam 
auxiliary  and  20  miles  of  line,  serving 
325  customers,  it  developed  that  trans- 
former and  line  losses  were  so  heavy 
that  only  about  45  per  cent  of  the  power 
generated  reached  the  customers  The 
complainants  held  that  a  portion  of  this 
heavy  loss  should  be  borne  by  the  com- 
oany.  The  Public  Service  Commission 
for  the  Second  .District  of  New  York 


estimated  that  even  at  the  rate  charged 
this  was  already  the  case  and  permitted 
the  charge  to  stand  as  a  maximum 
until  further  order  from  the  com- 
mission. 

.Abandonment   of    Service    Forbidden. 

— The  Arkansas  Corporation  Commis- 
sion has  ordered  the  Mays  Manufactur- 
ing Company  to  continue  its  service  in 
the  city  of  Leslie,  where  it  has  a  fifty- 
year  franchise  which  it  desired  to 
abandon  because  the  commission  had 
denied  its  petition  for  an  increase  in 
rates,  on  the  ground  of  insufficient  evi- 
dence. Pointing  out  that  the  owner  of 
the  company  could  renew  his  applica- 
tion at  any  time  with  proper  evidence 
but  had  chosen  instead  to  discontinue 
business,  the  commission  declared  that 
the  great  weight  of  legal  authority 
was  to  the  effect  that  a  public  service 
company  which  has  accepted  a  fran- 
chise fi'om  a  city  or  state  cannot  dis- 
continvs  service  at  v/ill  but  must  com- 
ply with  the  terms  of  the  franchise  as 
fully  as  must  the  city  or  the  state  on 
its  part.  The  fact  that  an  individual 
instead  of  a  corporation  was  operating 
the   plant  made  no  difference. 

Establishing  Depreciation  Reserve  by 
Means  of  Sinking  Fund.— In  an  instance 
where  a  public  utility  had  not  in  the 
past  established  a  depreciation  reserve, 
the  Railroad  Commission  of  Wisconsin 
directed  that  provision  for  depreciation 
should  be  made  upon  a  sinking-fund 
basis,  this  basis  assuming  that  a  part 
of  the  earnings  remaining  after  direct 
operating  expenses  have  been  met  will 
be  credited  to  the  depreciation  reserve 
so  that  it  will  be  built  up  in  part  by 
direct  charges  to  operating  expenses 
and  in  part  by  interest  credited  to  it. 
Depreciation  resei-v'e,  the  commission 
explained,  has  no  relation  to  the  install- 
ation or  construction  of  new  equipment 
but  only  to  the  removal  or  abandon- 
ment of  worn-out,  obsolete  or  inade- 
quate property,  the  original  cost  of 
which  should  be  credited  to  the  appro- 
priate plant  account  and  chargeci  to 
the  depreciation  reserve  when  equip- 
ment  is   retired   from    service. 

Valuation  of  a  Seldom  Used  Standby 
Plant  Objected  To. — In  granting  a  re- 
vised schedule  of  rates  to  the  Douglas 
County  Light  &  Water  Company,  the 
Public  Service  Commission  of  Oregon 
found  fault  with  an  item  of  $64,685 
included  by  the  company  in  its  valua- 
tion figures  as  reproduction  cost  new 
of  a  small  hydro-electric  unit  acquired 
as  the  result  of  competitive  conditions 
many  years  ago  and  now  seldom  used, 
a  standby  steam  plant  being  sufficient 
in  all  ordinary  emergencies.  It  was 
shown,  however,  that  under  unusual 
conditions  the  small  water-power  plant 
had  effected  a  saving  in  fuel  when 
used  instead  of  the  steam  plant,  and 
the  commission  therefore  ordered  that, 
instead  of  including  an  allowance  for 
its  value,  a  rental  should  bo  allowed 
for  its  use  equivalent  to  any  actual 
saving  effected  thereby,  sucB  rental  to 
be  charged  to  operating  expenses  and 
credited    to   non-operating   revenue. 


Recent  Court 
Decisions 


Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies. 


Judge  Refuses  to  Hinder  Seattle's 
Xfcw  Plant. — In  overruling  the  de- 
murrer   of    Whatcom    County    to    the 

amended  petition  of  the  city  of  Seattle 
to  condemn  certain  lands  in  the  Upper 
Skagit  Valley  for  the  building  of  a 
big  electric  plant  there,  Judge  Edward 
F.  Hardin  in  the  Superior  Court  of  the 
State  made  the  comment  that  the  claim 
of  the  county  that  it  might  be  deprived 
of  some  of  its  taxable  property  was 
"narrow  and  unwarranted."  The  court 
stated  that  the  county  had  no  right  to 
anticipate  that  Seattle  was  going  to 
violate  the  state  laws. 

Circumstantial  Evidence  of  Contrib- 
utory Negligence  Not  Necessarily  Con- 
clusive.— In  a  suit  against  the  Citizens' 
Light,  Heat  &  Power  Company  of  Salis- 
bui-y  for  damages  because  of  the  death 
of  a  man  electrocuted  by  a  high-tension 
wire  which  had  fallen  to  the  ground 
along  a  pathway  beside  a  public  road, 
the  trial  judge  entered  judgment  for 
the  defendant,  holding  that  a  clear  case 
of  contributory  negligence  was  estab- 
lished by  the  attitude  of  the  dead  man, 
who  appeared  to  have  grasped  the 
fallen  ware  "from  motives  of  curiosity." 
The  Supreme  Court  of  Pennsylvania 
has  reversed  this  judgment,  declaring 
that  other  evidence  showed  the  man  to 
have  been  aware  of  the  danger  from 
the  wire,  that  the  presumption  was  he 
did  not  purposely  run  into  harm,  and 
that  the  testimony  must  be  read  in  the 
light  most  advantageous  to  plaintiff 
and  the  benefit  of  every  doubt  be  given 
to  him.      (110  A.  372.) 

Responsibility  for  Damages  Caused 
by  Fire  Set  by  Employees. — A  some- 
what unusual  ease  came  before  the 
Supreme  Court  of  California  recently 
when  judgment  against  the  San  Joaquin 
Light  &  Power  Corporation  for  dam- 
ages arising  because  of  a  fire  started 
in  that  company's  right-of-way  by  men 
alleged  to  be  employees  of  the  com- 
pany was  affirmed.  The  fire  destroyed 
standing  grain,  and  an  insurance  com- 
pany which  had  issued  a  policy  on  the 
crop  sued  through  the  owner  of  the 
grain  for  the  amount  of  loss.  The 
electric  company  maintained  that  there 
was  no  proof  that  the  men  held  to  have 
started  the  fire  were  its  employees  or, 
if  they  were,  that  they  had  started  the 
fire  or  negligently  permitted  it  to 
spread;  but  the  court  held  these  allega- 
tions to  be  sufficiently  established  by 
evidence  to  the  effect  that  the  men  had 
been  seen  working  on  the  transmission- 
line  poles  with  a  team  and  wagon  near 
by  and  a  fire  pot  and  torch  on  the 
ground.     (190  P.  198.) 


August  7,  1920 


ELECTRICAL     WORLD 


805 


Lorin  E.  Imlay,  who  has  been  ap- 
pointed division  engineer  in  charire  of 
the  power  transmission  division  of  the 
super-power  zone  enKinoorinp  staff,  was 
Kraduatod  from  Cornell  College,  Mount 
Vernon,  Iowa,  with  the  degree  of  B. 
C  E.  in  1888.  In  1893  he  received  the 
degree  of  C.  E.  Upon  graduation  he 
entered  the  employ  of  the  San  Antonio 
(Tex.)  Light  &  Power  Company,  where 
he  remained  for  one  and  one-half  years. 
Mr.  Imlay  supervised  the  installation 
and  operation  of  the  first  10,000- volt 
long-distance  transmission  line  in  the 
United  States,  near  F'omona,  Cal.  He 
spent  eight  years  with  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany, this  e.xperience  including  test- 
ing, experimental  and  construction 
work.  He  also  spent  several  months  as 
assistant  to  the  superintendent  of  con- 


strui-tion  of  the  Westinghouse  company. 
In  1002  he  entered  the  employ  of  the 
Niagara  Falls  Power  Company  and 
served  as  superintendent  of  that  com- 
pany and  the  Canadian  Niagara  Power 
Company  until  they  wore  consolidated 
in  1918  with  the  Hydraulic  Power  Com- 
pany of  Niagara  Falls  to  form  the  pres- 
ent Niagara  Falls  Power  Company.  In 
the  new  organization  Mr.  Imlay  was 
appointed  operating  engineer,  the  posi- 
tion be  now  holds. 

W.  Jocelyn  E.  Dale,  electrical  and 
mechanical  engineer,  formerly  of  the 
Matahambre  Copper  Mine,  Pinar  del 
Rio,  Cuba,  and  recently  electrical  engi- 
neer for  the  Elia  Sugar  Company,  has 
been  engaged  by  Antonio  Perez,  S.  en 
C,  as  electrical  engineer  and  will  be 
stationed  at  his  sugar  mill,  "Central 
Cespedes,"  Cespedes,  Camaguey,  Cuba, 
where  he  will  take  charge  of  the  elec- 
trical machinery  that  is  being  installed 
this  year.  Mr.  Dale  for  the  past  two 
years  has  been  actively  engaged  in  elec- 
trifications of  sugar  mills. 

J.  B.  McCall.  president  of  the  Phila- 
delphia Electric  Company,  has  been  ap- 
pointed a  member  of  the  advisory  board 
of  the  super-power  zone  engineering 
staff,  representing  the  National  Electric 
Light  Association. 


Men 

of  the  Industry 


Chang<'8  in   Personnel 

and    Position — 

Biographical   Xotes 


Gen.  Harry  Taylor  of  the  Corps  of 
Engineers  of  the  army,  who  has  just 
been  raised  to  the  rank  of  brigadier 
general  to  be  assistant  to  the  Chief  of 
Engineers,  has  played  a  large  part  in 
the  development  of  the  use  of  the 
searchlamp  for  military  purposes.  He 
first  developed  it  for  use  in  connection 
with  scacoast  defences.  The  generat- 
ing sets  used  to  operate  those  search- 
lamps,  developed  fifteen  years  ago,  are 
still  the  standard  used  in  the  army  and 
give  good  satisfaction.  They  are  25- 
kw.  sets  and  occupy  very  small  space. 

0.  N.  Wiswell,  superintendent  of  the 
Snoqualmie  plant  of  the  Puget  Sound 
Power  &  Light  Company,  Seattle, 
Wash.,  has  i-esigned.  Mr.  Wiswell  en- 
tered the  employ  of  the  Puget  Sound 
company  in  April,  1900.  He  served  in 
different  capacities  until  June,  1905, 
when  he  was  appointed  superintendent 
in  charge  of  the  Snoqualmie  district. 

George  J.  Walton,  for  nine  years 
manager  of  the  Klamath  division  of  the 
California-Oregon  Power  Company  at 
Klamath  Falls,  Ore.,  has  resigned  and 
will  engage  in  private  business.  Mr. 
Walton  has  been  connected  with  the 
company  in  various  capacities  since 
1906. 

N.  J.  Tubbs  of  the  United  States 
Geological  Survey  is  en  route  to  the 
West  to  take  personal  charge  of  the 
classification  of  lands  in  Montana, 
Idaho,  Oregon  and  Washington  and  to 
determine  their  value  in  connection  with 
the  development  of  water  power. 

H.  J.  Pettengill,  formerly  sales  man- 
ager of  the  Woonsocket  division  of  thi- 
Blackstone  Valley  Gas  &  Electric  Com- 
pany, has  been  appointed  sales  man- 
ager of  the  Blackstone  Valley  Gas  & 
Electric  Company,  with  headquarters  in 
Pawtucket,  R.   1.' 

John  H.  Pardee,  president  of  the  J. 
G.  White  Management  Corporation, 
New  York,  has  been  appointed  to  the 
advisory  board  of  the  super-power  zone 
engineering  staff,  representing  the 
American  Electric  Railway  Association. 

\.  T.  Hardin,  vice-president  of  opera- 
tion of  the  New  York  Central  Railroad, 
has  been  appointed  by  W.  S.  Murray, 
head  of  the  super-zone  engineering 
staff,  to  the  advisory  board,  represent- 
ing the  New  York  railroads. 

C.  V.  Peeling,  formerly  manager  of 
the  Cornwall  (Ont.)  Street  Railway, 
Light  &  Power  Company,  has  become 
connected  with  the  Palmetto  Power  & 
Light  Company,  Florence,  S.  C. 


D.  B.  Rushmore,  chief  engineer  of  the 
power  and  mining  department  of  the 
General  Electric  Company,  has  been 
elected  vice-president  of  the  American 
Welding  Society. 

H.  W.  Butler,  who  has  been  desig- 
nated as  industries  division  engineer 
of  the  super-power  zone  engineering 
staff,  received  his  training  as  an  elec- 
trical engineer  at  Cornell  University, 
where  he  was  graduated  in  1900.  Mr. 
Butler  was  born  in  New  York  City  in 
1877.  His  early  education  was  ob- 
tained in  the  public  schools  of  that 
city.  Following  his  graduation  from 
Cornell  he  was  employed  with  the  In- 
terborough  Rapid  Transit  Company, 
where  he  served  seven  years.  He  re- 
signed to  accept  a  position  with  J.  G. 
White  &  Company,  with  whom  he  was 


engaged  until  1913.  Later  he  did  con- 
sulting work  in  New  York.  At  the 
outbreak  of  the  war  he  entered  the 
army  and  was  assigned  to  aircraft 
production.  Since  the  armistice  Mr. 
Butler  has  been  acting  as  engineer  for 
a  superheater  concern. 


Obituary 


George  A.  WooUey,  district  manager 
of  the  General  Electric  Company,  with 
headquarters  at  Denver,  Col.,  died  from 
the  effects  of  a  stroke  of  apoplexy,  July 
4,  at  his  summer  ht  me  at  Evergreen, 
near  Denver.  Mr.  Woolley  had  been  in 
the  service  of  the  General  Electric  Com- 
pany for  more  than  thirty  years,  for 
the   past   nine   years  district  manager. 

Frank  Taylor,  a  founder  and  former 
president  of  the  Taylor  Instrument 
Companies  of  Rochester,  N.  Y..  died 
there  July  27,  at  the  age  of  seventy-five 
years.  In  1866,  with  H.  F.  Richardson, 
be  started  the  business  of  making  ther- 
mometers. 

E.  H.  Murdock  of  Cincinnati,  reputed 
to  be  the  father  of  daylight  saving  in 
America,  died  in  Baltimore  on  July  23. 
He  was  fifty-eight  years  old. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies— Notes  on  Industrial  Activities 

and  Business  Methods 


Universal  Key  Simplifies  Outlet  Box 
and  Cover  Matching 

FOLLOWING  the  approval  by  the  Outlet-Box  Section 
of  the  Associated  Manufacturers  of  Electrical  Sup- 
plies of  the  standardized  system  of  numbering  outlet 
boxes  and  covers,  as  noted  in  these  columns  on  Sept.  27, 
1919,  the  Sprague  Electric  Works  has  not  only  applied 
to  its  products  this  system  of  numbering,  but  also  has 
developed  a  key  for  use  in  connection  with  the  devices,  out- 
let boxes  and  covers  of  other  manufacturers.  The  company 
has  called  it  "the  universal  key — a  quick  cross-reference 
for  matching  any  standard  wiring  device  to  any  desired 
box  and  cover."  A  copyright  protects  this  name  a.id  the 
design. 

The  "universal  key"  consists  of  a  folding  cover  enclos- 
ing a  seventy-page  booklet.  There  is  reproduced  herewith, 
merely  for  purposes  of  illustration,  a  part  of  the  inside 
of  the  first  cover,  sufficient  of  the  second  cover  to  show  the 
names  of  some  of  the  fifteen  manufacturers  of  wiring  de- 
vices listed  thereon  and  a  part  of  page  forty  of  the  booklet. 
This  comprises  the  left  half  of  the  complete  key  when 
opened  out. 

In  the  first  column  of  the  left-hand  cover  will  be  found 
the  new  catalog  numbers  of  the  4i,\-in.  square  and  4-in. 
square  outlet  boxes  and  covers;  in  the  second  column  the 
new  catalog  numbers  of  the  4-in.  octagonal  boxes  and 
covers.  The  right-hand  cover  leaf,  not  reproduced  here, 
shovT  the  new  catalog  numbers  of  the  3J-in.  octagon  boxes 
and  covers  and  the  new-type  shallow  and  deep  device  con- 
duit bodies  and  covers  for  exposed  conduit  wiring. 


A  contractor,  having  decided  to  use  the  General  Electric 
Company's  device,  catalog  number  9184,  but  not  knowing 
what  box  or  cover  will  best  go  with  it,  or  a  jobber,  not 
carrying  G.  E.  outlet  boxes  or  covers,  wishing  to  match  up 
those  of  other  makes  to  fit  G.  E.  device  No.  9184,  will 
first  turn  to  the  catalog  page  listing  the  G.  E.  device  num- 
ber in  its  left  column.  In  the  middle  column,  under  the 
heading  "Boxes,"  will  be  found  six  symbols,  each  of  which 
refers  to  sn  outlet  box  which  will  fit  the  specified  device. 
The  symbol  2A,  by  reference  to  the  left-hand  flyleaf,  re- 
fers to  a  4-in. -square  box,  new  catalog  number  511.51;  sym- 
bol 3A  refers  to  a  4-in.  octagon  box  of  two  different  depths, 
etc.  Covers  to  fit  are  taken  from  the  symbols  in  the  right- 
hand  catalog  columrn  marked  "Covers" — 2D  referring  to 
cover  with  new  catalog  number  52C28,  etc.  If  box 
2A  is  used,  cover  2D  must  be  used,  the  cover  numeral 
corresponding  to  that  of  the  box.  Cover  number  carries 
letter  "C." 

Thus  in  time,  when,  as  it  is  expected,  all  manufacturers' 
catalog  numbers  will  be  identical,  it  will  be  very  simple  to 
match  up  devices,  boxes  and  covers  of  various  makes. 
Until  that  time,  if  it  be  desired  to  use  a  box  or  cover  of  a 
manufacturer  not  employing  the  new  numbering,  sufficient 
description  is  given  in  the  key  from  the  symbol  to  enable 
the  product  to  be  picked  out  from  the  dimensions. 

Decrease  in  catalog  space,  the  elimination  of  manufac- 
turers' private  numbers,  reduction  in  variety  of  jobbers' 
stocks  and  great  time  and  labor  saving  are  expected  to 
result  from  the  use  of  this  key  with  the  standardization 
of  catalog  numbers.  The  new  numbers  have  been  made  on 
so  flexible  a  system  that  new  boxes  and  covers  may  be 
added  to  the  list  without  difficulty. 
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lil     Cat.  No. 

Boxes 

Covers 

//                9185 
//              28856 
/               33659 
1                36817 

2A-3A-3B-4A-4B-6A 
2A-3A-3B-4A-4B-5A 
2A-3A-3B-4A-4B-5A 
2A-3A.3B-4A-4B-5A 
2A-6A 

2D-3D-4D-5D 
2D-3D-4D.5D 
2D-3D-4D-5D 
2D-3D-4D.5D 
2K-60 

'                39236 
39237 
40496 
49355 
50717 

2A-3A-3B-4A-4B-5A 
2A.3A-3B.4A-4B-5A 
2A-3A-3B-4A-4B-5A 
2A-3A.3B-4A-4B-5A 
2A.3A-3B-4A-4B-5A 

2D.3D-4D-5D 
2D-3D-4D.5D 
2D-3D.4D-5D 
2D-3D-4D-5D 
2D-3D.4D-5D 

50745 
50746 
50753 
50755 
50786 

2A-3A-3B.4A-4B-5A 
2A-3A-3B-4A-4B-5A 
2A.3A.3B-4A-4B-6A 
2A-3A-3B-4A-4B.5A 
2A.3A-3B.4A.4B.5A 

2D-3D.4D-5D 
2D-3D-4D-5D 
2D-3D.4D-5D 
2D-3D.4D-5D 
2D-3D.4D-5D 

50797 
50798 
59807 
59873 
59874 

2A-3A-3B-4A-4B-5A 
2A-3A.3B.4A-4B-5A 
2A-3A.3B.4A.4B.5A 
2A-3A-3B.4A-4B-5A 
2A.3A.3B.4A.4B-5A 

2D-3D.4D.5D 
2D-3D.4D-5D 
2D-3D-4D-5D 
2D.3D-4D-5D 
2D-3D-4D.5D 

5  9875 
60018 
60019 
60020 
60124 

2A-3A-3B.4A-4B.5A 
2A.3A-3B-4A-4B.5A 
2A.3A-3B.4A-4B-5A 
2A.3A.3B-4A.4B-5A 
2A-3A-3B-4A-4B.5A 

2D-3D-4D.6D 
2D.3D.4D-6D 
2D-3D.4D-5D 
2D.3D-4D-6D 
2D-3D-4D.5D 

60294 
G0295 
60296 
604  47 
60448 

2A.3A.3B.4A-4B.5A 
2A-3A.3B.4A-4B.5A 
2A-3A.3B-4A-4B.5A 
2A.6A-3B-4A-4B-5A 
2A-3A-3B-4A-4B.5A 

2D-3D-4D-SD 

2D-3D-4D-5D 

2D-3D.4D.5D 

2D.3D.3M-4D-5D 

2D-3D-3M-4D.6D 
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New  Conduit  Rodiea  Expected  to 
Simplify  Exposed  Wiring 

FROM  time  to  time  attempts  have  been  made  to  intro- 
duce the  advantages  of  knockouts  into  conduit  bodies 
and  thus  gain  the  wide  range  of  flexibility  possessed  by 
outlet  boxes.  This  had  proved  impracticable  of  accomplish- 
ment up  to  the  time  of  the  war,  largely  because  engineers 
were  not  driven  to  standardize.  Since  the  war,  however,  and 
its  accompanying  era  of  standardization,  four  representative 
outlet-box  manufacturers  have  brought  out  a  line  of  pressed- 
steel  conduit  bodies  with  knockouts — a  line  so  highly  stand- 


— %|g|l>^ 


cept  for  wire  splicing;  additional  circuits  can  be  added 
later,  up  to  the  limit  of  the  knockouts  in  each  body,  and 
regardless  of  the-  thread  length  on  the  conduit,  the  system 
remains  rigid  and  solid  as  the  securing  of  the  bodies  is  ac- 
complished by  tightening  the  conduit  nut,  after  the  conduit 
has  been  screwed  into  the  conduit  nipple. 

Each  body  has  been  equipped  with  two  or  four  J-inch 
knockouts  in  the  bottom  in  order  to  make  the  bodies  as 
universal  as  possible,  where  it  may  be  desired  to  use  a 
support. 

A  unit  package  consists  of  ten  pieces,  and  a  standard 
package  consists  of  ten  unit  packages.  For  the  bodies  and 
for  the  couplings  a  standard  package  consists  of  100  identi- 
cal units,  while  in  a  standard  package  of  covers  unit  pack- 
ages may  be  combined.  Electro-galvanized  finish  only  is 
applied  to  bodies,  couplings  and  some  covers,  while  other 
specified  covers  are  of  porcelain.  According  to  present 
figures,  it  will  cost  a  jobber  approximately  $600  to  lay  in 
a  stock  of  one  standard  package  of  each  item. 

With  the  substitution  of  one  piece  of  the  two-piece  con- 
nector, the  conduit  bodies  may  be  adapted  to  wiring  with 
flexible   armored   conductor. 

In  view  of  the  fact  that  statistics  show  that  about  85 
per  cent  of  the  exposed  wiring  jobs  done  in  the  United 
States  use  J-in.  and  3-in.  conduit,  it  is  felt  that  the  manu- 
facture of  larger  size  bodies  would  not  be  justified  at  this 
time.  At  the  same  time  it  is  expected  that  other  manu- 
facturers will  enter  this  field  of  pressed-steel  conduit  bodies 
with  knockouts. 


THREE  CONDUIT  BODIES  AND  TWO  CONNECTORS  FOR 
EXPOSro  CONDUIT  WIRING 

ardized  that  virtually  the  whole  range  of  exposed  conduit 
wiring  requirements  for  J-in.  and  ii-in.  conduit  is  compassed 
with  but  three  basic  bodies  and  two  connectors,  which  when 
combined  in  any  form  desired  result  in  a  conduit  body. 

This  new  line  is  being  exploited  independently  by  the 
Spraguo  Electric  Works,  which  has  adopted  the  trade  name 
of  "Spraguelets";  Thomas  &  Betts,  who  are  calling  their 
line  "T  &  B  Conduit  Bodies";  the  Pratt-Chuck  Company, 
which  names  its  product  "Pratt  Conduit  Bodies,"  and  the 
Steel  City  Electric  Company,  which  has  adopted  the  trade 
name  of  "Wirelets." 

To  meet  the  requirements  of  exposed  wiring,  a  conduit 
body  must  be  rigidly  connected  to  the  conduit  without  sup- 
port. The  connector  affords  just  such  a  rigid  arrangement, 
according  to  the  statement  of  the  manufacturers.  The  two 
connectors,  employing  the  Chase  nipple  features,  one  de- 
signed for  J-in.  conduit  and  the  other  for  ij-in.  conduit,  both 
fit  the  one  size  of  knockout  used  in  all  the  three  bodies. 

Adaptability  to  virtually  any  standard  make  of  wiring 
device  is  one  of  the  nmin  features  of  these  conduit  bodies. 
To  the  long  body,  or  "branch"  body,  with  inside  dimensions 
33  in.  long,  11  in.  wide  and  1^  in.  deep,  with  eleven  knock- 
outs, are  applied  sixteen  covers;  to  the  "shallow"  body, 
2J  in.  long,  2i  in.  wide  and  Ig  in.  deep,  with  five  knockouts, 
are  fitted  twenty-four  covers,  while  to  the  "deep"  body,  3J  in. 
long,  21  in.  wide  and  15  in.  deep,  with  five  knockouts,  there 
are  fifteen  covers.  Thus  with  three  bodies,  two  connectors 
and  fifty-five  covers,  there  are  few  standard  exposed  wir- 
ing device  jobs  which  cannot  be  handled. 

It  is  expected  that  these  conduit  bodies  will  effect  econo- 
mies through  low  stock  investment  for  a  complete  line, 
.with  a  corresponding  reduction  in  shelf  space;  through 
saving  in  time  of  wiremen,  who  can  almost  instantly  adapt 
a  conduit  body  to  virtually  any  standard  condition,  and 
through  their  ready  reception  of  any  standard  make  of 
wiring  devices,  thus  eliminating  the  necessity  of  duplicat- 
ing stock  investments. 

As  the  head  of  the  connector  nipple  is  octagonal,  eight 
positions  of  the  body  in  3G0  deg.  are  permitted;  a  body  at 
will  becomes  either  a  right-hand  or  a  left-hand  body,  as 
desired;  a  body  can  be  removed  from  or  inserted  into  a 
conduit  at  will,  without  destroying  the  existing  system,  ex- 


Metal  Market  Situation 

BUSINESS  in  copper  during  the  past  week  has  been 
decidedly  dull,  although  the  tone  of  the  market  seems 
firm.  Producers  are  holding  for  19  cents  through  the 
third  quarter,  but  19.25  cents  is  quoted  for  deliveries  later 
than  September.  Purchases  beyond  October  are  not  en- 
couraged, even  at  19.25  cents,  because  of  uncertainties  as 
to  prices. 

The  outside  market  is  shading  prices  from  25  to  50  points 
with  sales  rather  quiet.  The  40  per  cent  increase  in  freight 
rates  effective  on  August  26  will,  it  is  expected,  increase 
the  cost  of  copper  about  a  cent  a  pound,  and  as  a  result 
of  this  a  stimulation  in  the  demand  for  early  shipment  is 
anticipated  in  order  to  take  advantage  of  present  prices. 
Labor  conditions  in  the  brass  works  of  the  Connecticut 
Valley  are  improving,  and  with  production  increasing  in 
the  district  a  heavy  buying  movement  is  looked  for  from 
that  quarter. 

Lead  producers  are  generally  sold  up  through  August, 
and,  although  the  market  is  firm,  little  activity  is  evidenced 
as  buyers  for  later  delivery  are  holding  off.  There  is 
practically  no  market  in  either  tin  or  zinc,  quoted  prices 
being  merely  nominal. 

There  is  a  very  light  market  at  present  in  tin,  and  while 
zinc  is  also  quiet  the  tone  is  firm,  with  prices  only  nominal. 
The  evidence  of  strength  is  the  outgrowth  of  rumors  of 
impending  labor  troubles  together  with  the  usual  summer 
labor  drift  away  from  the  smelters  to  the  harvest  fields. 


NEW  YORK  MET.\L  MARKET  PRICES 


Copper 

London,  standard  epot 

Prime  Lake 

Electrolytic 

Casting 

W'ire  base 

Lead,  trust  price 

Antimony  -  - 

Nickel,  in^ot , .  .  . 

fihcet  xinc.  f.o.b.  smelter. ... 

Zinc,  spot 

Tin 

Aluminum,  98  to  99  per  cent . 


Joly  27 . 

£      s        d 

92       0       0 

Cents  per  Pound 

18  62) 

19  00 
18  00 

n  50-23  00 
8  50 

7  25 
43  00 
12  50 

8  10 
48  75 
33  00 


■ — .August  3 — . 

£        s       d 

92      10       0 

Cents  pel  Pound 

18  62) 

19. CO 

18  00 

22  50-23 

8  50 

7  25 
43  00 
12  SO 

8  02) 
48  25 
33  00 


00 


OLD  METALS 


Heavy  copper  and  wire. , 

Brass,  heavy 

Brass,  li^hl 

Lead,  heavy 

Zinc,  old  scrap 


Cents  per  Pound  Cents  per  Pound 
15  50  to  16  00  15  50  to  16  OO 
9  25  to  9  50  .  9  25  to  9  50 
7  iSto  7  75  7  25  to  7  75 
7  i5  to  7  50  7  25  to  7  50 
5  OOto    S  50      5  50  to    S  75 
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The  Week 

IN  TRADE 


ytLTHOUGH  the  market  for  electrical  material  has 
/-\  been  rather  quiet  all  over  the  country  as  compared 
-^  •*•  with  past  weeks,  in  no  section  are  sales  alarmingly 
low.  In  the  East,  in  the  South,  in  the  Middle  West  and 
in  the  Northwest  a  good  volume  of  sales  is  reported  for 
this  time  of  year,  while  Seattle  seems  to  be  experiencing 
an  isolated  slump,  and  trade  in  the  Intermountain  States 
is  suffering  from  a  dearth  of  construction  work. 

Collections  appear  to  be  uniformly  tightening  through- 
out the  country,  with  more  effort  being  required  in  obtain- 
ing payment  of  bills.  A  favorable  factor  in  the  situation, 
however,  is  that  all  districts  but  one  report  satisfactory 
underlying  business  conditions  and  express  the  opinion 
that  the  credit  situation  gives  no  cause  for  alarm.  The 
one  exception  is  in  the  Intermountain  section,  where  a 
condition  bordering  upon  business  depression  exists,  but 
even  here  the  peak  of  the  trouble  seems  to  be  past  and 
a  good  crop  outlook  gives  rise  to  optimism. 

The  transportation  situation  improves  spasmodically, 
with  better  deliveries  ruling  in  the  East  and  Middle  West, 
but  in  Southern  territory  the  car  shortage  is  seriously 
interfering  with  building  construction  work,  and  in  the 
Northwest  a  car  supply  about  60  per  cent  under  normal 
has  tied  up  grain  shipments. 

Light  stocks  and  poor  prospects  for  obtaining  supplies 
of  heating  appliances  are  giving  rise  to  fears  for  a  short- 
age in  the  East,  but  supplies  west  of  the  Mississippi  seem 
to  be  in  fairly  good  shape  with  lessened  demand.  Fan 
sales  are  still  off  except  in  the  Intermountain  section. 


NEW  YORK 


The  local  market  for  electrical  goods  has  been  a  little 
quiet  the  past  week,  jobbers  report,  but  in  spite  of  lighter 
sales  the  volume  of  business  is  considered  favorable. 

Residential  construction  work  is  decidedly  off,  probably 
because  of  prevailing  high  prices  of  building  materials,  and 
consequently  the  demand  for  electrical  material  is  shifting 
to  industrial  requirements.  As  a  result  of  the  few  houses 
being  built,  the  situation  for  most  of  the  wiring  materials 
is  easing  up  and  fair  stocks  are  now  accumulating.  Another 
factor  aiding  this  circumstance  is  the  continued  improve- 
ment of  transportation  which  has  allowed  shelves  long  bare 
of  stocks  to  be  replenished.  Although  few  new  houses  are 
being  erected,  construction  for  industrial  and  business  pur- 
poses continues  with  no  letup.  During  the  past  week  sev- 
eral large  real  estate  deals  have  been  put  through  in  up- 
town districts  preparatory  to  commencing  building  opera- 
tions, and  plans  which  will  eventually  make  New  York 
the  finest  port  in  the  world  have  just  been  approved  for 
the  construction  of  eighteen  mammoth  piers,  replacing 
thirty-two  antiquated  structures  in  the  North  River. 

The  general  tone  of  the  electrical  industry  as  to  future 
business  prospects  in  this  section  would  seem  to  be  opti- 
mistic. Collections  are  tighter  if  anything,  but  the  credit 
outlook,  as  expressed  recently  by  the  Comptroller  of  the 
Currency  and  by  the  governor  of  the  Federal  Reserve 
Board,  is  favorable  and  gives  no  cause  for  uneasiness. 

Rigid  Conduit. — Demand  is  very  heavy  and  stocks  are 
generally  bare.  The  shortage  continues,  but  here  and  there 
a  slight  rift  appears,  with  one  jobber  reporting  a  little 
easier  demand,  while  another  has  just  accumulated  a  good 
stock  through  recent  shipments.  Quotations  for  J-in.  white 
are  about  $90  to  $100  per  1,000  ft. 

Flexible  Armored  Conductor. — The  situation  is  quite  a  bit 
easier,  with  lessened  demand  and  better  shipments,  allowing 
fair  stocks  to  accumulate.  Prices  for  No.  14  in  1,000-ft. 
lots  range  from  $104  to  $110. 


No.  14  Rubber-Covered  Wire. — Good  stocks  seem  to  be 
the  rule,  with  a  lessened  demand  in  evidence.  Shipments 
are  coming  through  nicely.  Prices  average  around  $11.50 
per  1,000  ft. 

Non-Metallic  Flexible  Conduit. — Demand  seems  to  have 
fallen  off,  with  the  result  that  no  shortage  is  felt.  The 
r7j-in.  size  is  quoted  at  from  $33  to  $36,  and  the  J-in.  from 
$36  to  $39  per  1,000  ft. 

Fans. — Some  jobbers  report  they  will  have  to  carry  over 
stocks,  while  others  consider  themselves  lucky  in  expecting 
just  about  to  sell  out  supplies  on  hand.  All  agree  that 
sales  have  been  very  disappointing. 

Bells  and  Buzzers. — A  curious  condition  exists  in  that  de- 
mand has  greatly  slackened,  yet  with  many  jobbers  a  short- 
age exists.  Stocks  are  spotty.  One  firm  is  unable  to  ob- 
tain any  supplies  and  others  are  away  behind  on  orders. 
This  can  be  traced  to  slow  deliveries  heretofore,  but  ship- 
ments are  now  better  and  relief  is  expected  soon. 

Dry  Cells. — Plentiful  stocks,  a  demand  that  is  about  nor- 
mal and  good  shipments  feature  the  market. 

Schedule  Material. — A  few  items,  such  as  flush  receptacles, 
are  shoi-t  in  some  quarters,  but  stocks  in  general  are  good. 
Demand  seems  to  have  eased  up  and  also  to  be  shifting  to 
industrial  requirements.  Shipments  on  the  whole  are  fairly 
good. 

Porcelain. — Some  jobbers  think  demand  is  holding  up,  but 
several  have  found  it  slackening.  Nevertheless,  no  relief 
is  in  sight  with  shipments  of  this  material  as  bad  as  they 
are,  and  famine  stocks  continue.  Some  distributers  will 
accept  no  new  orders. 

Heating  Appliances. — Stocks  are  reported  very  light  and 
a  normal  demand  exists  for  this  time  of  the  year.  An  ex- 
tremely heavy  trade  is  anticipated  in  the  fall,  but  the  con- 
sensus of  opinion  is  that  a  serious  shortage  will  result. 
Shipments  are  poor;  one  jobber  has  received  Tio  hollow-ware 
for  six  months,  and  some  firms  will  take  no  further  orders 
now. 


BOSTON 

Trade  is  somewhat  spotty  jthis  week,  some  jobbers  re- 
porting continued  heavy  orders  and  others  noting  a  decided 
slackening  in  demand.  Stocks  are  being  liquidated,  how- 
ever, wherever  possible,  and  purchasing  is  being  handled 
by  wholesalers  on  a  very  conservative  basis.  One  large 
house  had  $100,000  in  overstock  the  first  of  the  week  and 
has  cut  buying  to  its  estimated  needs  two  months  hence. 
A  leading  jobber  reports  the  largest  July  trade  in  his  his- 
tory, while  another  representative  house  has  cleaned  up 
most  of  his  back  orders  and  is  pursuing  a  waiting  policy. 
Deliveries  are  much  improved  except  on  small  motors,  hol- 
low ware  and  porcelain  fittings.  Collections  are  being 
pushed  more  sharply.  Labor  is  quieter  than  for  some  time. 
Building  and  engineering  contracts  for  the  last  two  weeks 
of  July  in  New  England  fell  off  from  $12,486,000  last  year 
to  $11,916,000  in  1920.  Prices  stiffened  last  week  in  fiber 
conduit,  "Square  D"  safety  switches  and  Simplex  ranges. 
Apart  from  occasional  cut-price  sales  of  irons,  portable 
lamps,  flashlights,  etc.,  prices  hold  firm  on  electrical  goods 
and  supplies.  Contractor-dealers  are  extremely  busy  on 
factory  work,  but  little  house  wiring  is  being  done. 

Many  contractors  have  been  so  busy  that  their  invoices 
have  been  neglected,  and  jobbers  have  suffered  accordingly 
from  the  curtailment  of  actual  remittances.  The  underlying 
eituation  appears  sound  enough,  but  closer  attention  to  col- 
lections is  a  vitally  important  matter  in  smooth  business 
operation. 

Fans. — Continued  humid  weather  has  reduced  stocks  to 
small  totals. 

Lamps. — -Xow-voltage  lamps  for  farm-lighting  sets  are 
reported  short.  It  is  very  hard  to  accumulate  any  real 
stocks  of  lamps  in  regular  sizes. 

TMotors. — Reports  continue  of  clcaned-out  stocks  of  small 
motors.  One  purchaser  of  a  1-hp.  direct-current  motoi' 
visited  twelve  jobbers  last  week  before  success  was  attained, 
and  this  unit  was  the  last  the  house  had. 

Wire. — Good  stocks  are  on  hand  and  production  is  once 
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more  mcetinp  current  requirements.  Rubber-covered  No. 
14  sells  at  $11  per  1,000  ft.  in  .^,000-ft.  lots,  weatherproof 
No.  6  at  $31  per  100  lb.  in  200-lb.  lots,  and  bare  on  a  2;i-cent 
to  24-tC'nt  base. 

RanRfs. — Simplex  ranges  were  increased  in  price  July  26. 
No.  27  is  now  quoted  at  $190  list  instead  of  $175,  with  25 
per  cent  off  to  small  dealers. 

Rigid  Conduit. — Fair  stocks  are  now  in  hand.  Jobbinjc 
prices  are  as  follows,  less  5  per  cent  for  cash  on  these  sizes: 
i-in.  palvanized,  $99..';8  per  1,000  ft.  in  less  than  2,.")00-lb. 
lots;  black,  $93.98.  In  such  lots  the  J-in.  size  brought  $132.20 
in  galvanized  and  $124,00  in  black.  Galvanized  1-in.  pipe 
sold  at  $19.').42  per  1,000  ft.  in  less  than  2,500-lb.  lots,  and 
the  1-in.  black  pipe  brought  $184.20. 

Couplings. — Price  on  i-in.  couplings  is  $8.66  per  100, 
less  5  per  cent  off  for  cash,  $12.37  being  charged  for  3-in. 
and  $16.10  for  1-in.  fittings,  with  the  above  discount.  Stocks 
are  reasonably  good. 

Schedule  Material.— Severe  shortages  arc  reported  in 
porcelain  sockets,  switches  and  fittings,  although  tubes  and 
knobs  are  in  fair  stock.  Sockets  are  plentiful,  and  there 
is  no  change  from  recent  quotations  of  .'>0  cents  net  on  pulls, 
28  cents  on  keys  and  2()  cents  on  keyless,  in  case  lots. 

Flexible  Armored  Conductor. — Current  demands  are  being 
well  met,  No.  14  single-strip  being  quoted  at  $110  per  1,000 
ft.  in  1,000-ft.  lots. 

Non-Metallic  Flexible  Conduit.  —Good  stocks  are  on  hand, 
with  steady  prices.  The  i.!-in.  size  brings  $33.r)0  per  1,000 
ft.,  and  the  .i-in.  size  $36.r)0,  in  5,000-ft.  and  1,000-ft.  lots 
respectively. 

Fiber  Conduit.^Prices  were  advanced  about  1 5  per  cent 
'ast  week,  owing  to  raw-material  shortages,  transportation 
difficulties  and  labor  costs.  The  demand  is  active,  but  freight 
embargoes  are  burdensome.  Eight  to  ten  weeks'  delivery 
is  quoted  on  fair-sized  orders. 

Paper-Insulated  Cables. — The  demand  is  extremely  heavy. 
In  a  representative  case  cable  manufacturers  are  paying  30 
cents  a  pound  for  paper  and  have  recently  increased  their 
demand  from  250  tons  to  500  tons  a  month. 


CHICAGO 


The  financial  situation  has  recently  showed  marked  im- 
provement, due  partly  to  an  improvement  in  the  transporta- 
tion situation  and  partly  to  the  fact  that  all  branches  of 
the  electrical  industry  are  becoming  accustomed  to  doing 
business  under  delayed  traffic  conditions  and  are  finding 
ways  to  adjust  their  finances  to  the  new  order.  Many  con- 
cerns, formerly  consistent  discounters  of  bills,  have  this 
spring  been  forced  to  take  sixty  and  even  ninety  days  for 
payment.  They  are  gradually  reducing  this  time,  some  hav- 
ing recently  resumed  discounting  and  others  indicating  that 
they  will  soon  be  able  to  do  so. 

As  a  whole,  business  remains  good,  but  a  noticeable  fall- 
ing off  is  noted  in  household  appliances.  This  also  has  been 
largely  influenced  by  financial  conditions,  as  difficulty  has 
been  experienced  in  financing  extended  payments.  It  is 
stated  that  this  condition  is  improving  and  increased  selling 
will  probably  develop  at  an  early  date.  Certain  industrial 
centers  which  have  experienced  wholesale  lay-offs  of  work- 
men have  been  unable  to  absorb  their  allotment  of  this  class 
of  material.  It  is  thought  that  an  adjustment  of  the  fuel 
situation  will  probably  correct  this. 

Motors. — Business  is  practically  as  good,  as  ever,  with  de- 
liveries still  ranging  from  three  months  to  a  year  on  large 
sizes.  The  General  Electric  Company  has  announced  a  15 
per  cent  increase  on  synchronous  miotors  and  generators, 
both  alternating  and  direct  current.  Some  makers  of  frac- 
tional-horsepower motors  are  having  difficulty  in  finding  an 
outlet  for  their  production. 

Compensators.. — Great  difficulty  is  being  experienced  in 
obtaining  sufficient  units  to  supply  demand,  motors  being 
frequently  shipped  with  compensators  to  follow.  Deliveries 
range  from  sixty  days  up,  with  definite  promises  hard  to 
obtain. 

Transformers. — No  change  either  in  prices  or  in  supply 
has  been   noted   recently.     Stations  transformers  are  slow 


in  delivery,  and  the  pressure  of  new  orders  is  sufficient  to 
maintain  this  condition  for  some  time  to  come. 

Oil  .Switches.  Motor-driven  types  are  obtainable  in  from 
thirty  to  sixty  days,  but  panel  types  are  harder  to  get. 
There  are  almost  none  in  local  stocks,  and  from  four  to  five 
months  is  required  fer  delivery  from  factory.  Prices  show 
no  indications  of  immediate  change. 

Porcelain.-  Badly  broken  stocks  and  seriously  retarded 
deliveries  are  the  rule.  No  price  changes  have  been  made 
effective,  but  manufacturers  are  careful  to  state  that  cur- 
rent quotations  on  knobs,  tubes  and  cleats  are  not  guar- 
anteed. 

Receptacles. — All  quotations  are  withdrawn,  orders  being 
booked  with  no  promise  as  to  delivery  and  at  the  price 
ruling  at  time  of  shipment.  Particular  difficulty  is  ex- 
perienced in  obtaining  electric  sign  receptacles. 

Heating  .Appliances. — Retail  sales  are  noticeably  light, 
and  this  is  largely  attributed  to  the  backward  season, 
though  prevailing  high  prices  may  be  having  a  deterrent 
effect.  .Idbbcrs'  stocks  are  getting  in  better  shape,  and  re- 
tailers are  able  to  supply  all  requirements. 

V.ashing  Machines.-  -The  financial  situation  has  caused  a 
reduction  n  the  volume  of  sales,  but  improved  conditions 
with  manufacturers  and  jobbers  should  cause  an  immediate 
improvement.  Chicago  sales  continue  good,  must  of  the 
slackening  of  sales  being  noted  in  surrounding  towns. 


ATLANTA 


Apparently  there  is  a  strengthening  of  the^  public's  de- 
termination to  hold  off  purchasing  until  prices  show  a 
greater  decline  than  has  been  realized  to  date.  Retailers 
ore  placing  orders  with  a  great  deal  of  care  and  feel  sure 
th«t  a  decline  is  sure  to  come,  though  this  conclusion  is 
no*  concurred  in  by  the  wholesale  trade.  The  holding  off 
in  placing  orders  is  particularly  noticeable  in  rural  districts 
where  most  of  the  business  done  is  with  the  smaller  houses. 

Activity  in  electrical  supplies  in  Atlanta  continues  very 
brisk,  however,  stimulated  by  the  enormous  building  ac- 
tivities throughout  the  city.  The  month  of  June  saw  a  new 
high  total  of  building  permits  reached,  and  this  construc- 
tion is  just  getting  under  way.  July  permits  show  a  de- 
cline as  compared  with  the  preceding  month.  General  con- 
ditions are  reported  excellent  in  Florida,  where  the  fruit 
and  citrus  outlook  is  very  bright,  and  pig  iron  in  the  Bir- 
mingham district  shows  an  increase  in  production  of  ap- 
proximately 250,000  tons  over  the  same  period  of  last  year. 

Car  shortage  is  causing  difficulty  both  in  this  district  and 
in  lumber  production  centers  and  is  interfering  seriously 
with  building  operations.  Lumber  prices  have  settled  to  a 
basis  approximately  10  per  cent  to  15  per  cent  under  the 
quotations  of  thirty  days  ago.  Money  continues  tight  and 
collections  are  reported  not  altogether  satisfactory. 

Heating  Appliances. — The  situation  is  not  at  all  satisfac- 
tory, shipments  coming  through  very  slowly  and  practically 
all  being  applied  on  back  orders,  thus  preventing  any  stocks 
accum'ulating  for  the  holiday  trade.  A  price  advance  of 
approximately  15  per  cent  is  to  be  noted  on  irons,  percola- 
tors and  certain  types  of  heaters. 

Wire. — Stocks  are  only  in  fair  shape,  despite  the  receipt 
this  week  of  a  car  of  assorted  sizes  \,  ...^h  was  entirely  ab- 
sorbed by  back  orders.  The  popular  and  very  large  sizes  are 
particularly  unsatisfactory,  shipments  on  500,000-circ.mil 
and  over  and  varnished-cambric  cable  running  anywhere 
from  seven  to  thirteen  weeks  in  the  face  of  a  very  urgent 
demand. 

Electrical  Toys. — Jobbers  report  an  awakening  activity, 
and  shipments  to  dealers  are  beginning  to  move.  This  is 
the  result  of  instructions  to  jobbers'  salesmen  to  push  the 
trade  during  the  summer  months. 

Stamped-Steel  Boxes. — Outlets  and  service  boxes  are  short, 
with  shipments  quite  unsatisfactory.  The  demand  is  brisk, 
with  little  prospect  of  it  slackening  until  building  activities 
ease  off. 

Sewing  Machines. — A  slump  is  reported  "in  their  move- 
ment and  very  few  orders  are  being  received.  Prices  re- 
main steady  and  good  stocks  are  reported  on  hand. 
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Electric  Ranges. — Local  demand  is  reported  as  having 
picked  up  considerably  in  the  past  few  weeks,  being  stimu- 
lated by  the  high  price  of  fuel.  The  receipt  of  a  considerable 
shipment  by  one  of  the  large  jobbers  has  assisted  in  meet- 
ing this  demand,  and  local  stocks  in  some  sizes  are  in  fair 
shape.  Shipments,  however,  are  very  slow  and  unsatis- 
factory. 

Schedule  Material. — Prices  have  been  withdravm  and  job- 
bers are  quoting  prices  only  on  such  material  as  they  hap- 
pen to  have  in  stock.  Supplies  are  rather  spotty  and  in 
some  lines  very  unsatisfactory.  Stocks  of  push-button 
switches  are  exhausted  and  shipments  are  coming  through 
very  slowly. 

Porcelain. — Porcelain  continues  very  scarce,  despite  the 
receipt  of  a  car  of  assorted  knobs,  cleats  and  tubes  last 
week,  and  no  ro-inx3-in  tubes  are  on  the  market,  with 
little  prospect  of  shipments  coming  through  in  the  near 
future.  Back  orders  immediately  absorb  all  supplies 
received. 


SAN  FRANCISCO 

Trainload  shipments  of  fruit  are  now  on  their  way  East, 
and  during  the  height  of  this  season  the  canneries  are  in 
their  busiest  period.  Jobbers  have  just  concluded  their 
quarterly  convention  at  Del  Monte.  The  soliciting  salesmen 
of  all  the  jobbers  have  just  returned  from  their  annua? 
vacation.  This  is  the  third  season  that  a  simultaneous  vaca- 
tion has  been  set  for  all  soliciting  salesmen,  and  the  plan 
has  been  so  successful  that  it  will  be  continued  indefinitely. 

Vacuum  Cleaners. — These  are  the  best  selling  household 
device  and  stocks  of  all  makes  are  reported  excellent.  A 
considerable  portion  of  the  sales  is  being  made  on  the  time- 
payment  basis  to  customers  who  a  few  months  ago  re- 
quested cash  prices  and  are  still  able  to  pay  them  but  are 
now  retrenching. 

Insulating  Material. — Local  stocks  of  tapes,  cloths  and 
insulating  compounds  are  good.     Demand  is  fair  and  steady. 

Water  Heaters. — Local  stocks  are  better  than  they  have 
been  for  many  months  with  most  of  the  call  in  favor  of 
the  4-kw.  and  5-kw.  sizes.  Summer  resorts  have  offered  a 
particularly  good  field  this  season,  with  local  makes  getting 
the  call  and  quick  delivery  the   rule. 


SEATTLE— PORTLAND 

Business  along  electrical  lines  in  the  Pacific  Northwest, 
with  the  exception  of  Seattle,  is  well  sustained  and  on  the 
whole  quite  satisfactory.  In  Seattle  sales  along  all  lines, 
from  appliances  to  heavy  power  apparatus,  are  showing  de- 
creases. Towns  in  the  Puget  Sound  district  report  that 
sales  are  holding  up  well  and  are  even  showing  increases 
on  schedule  materials,  household  appliances,  farm-lighting 
plants,  storage  batteries  and  autontobile  lamps.  The  situa- 
tion in  Seattle  is  attributed  to  the  general  feeling  of  un- 
certainty which  prevails,  to  the  employment  situation  and 
the  scarcity  of  new  construction. 

Stocks  in  nearly  all  cases  are  in  excellent  condition,  and 
on  such  items  as  farm-lighting  plants,  lamps,  domestic  ap- 
pliances and  fixtures  there  is  a  surplus.  Seattle  and  Ta- 
coma  are  consider;  exercised  over  the  recent  action  of 

the  United  States  Shipping  Board  in  releasing  for  the  mar- 
ket an  enormous  amount  of  electrical  material  purchased 
during  the  war  period  and  held  since  the  armistice.  It  is 
believed  that  this  flooding  of  the  market  will  cause  a  de- 
pression until  the  materials  have  been  absorbed. 

Collections  in  the  Seattle  district  during  the  month  of  July 
were  excellent.  Cities  in  the  Puget  Sound  section  report 
that  collections  vary  from  fair  to  good.  Credits  are  being 
extended  sparingly  at  present,  with  prospective  accounts 
asked  to  pay  cash.  The  car  shortage  has  already  partially 
tied  up  early  movements  cf  grain  and  other  crops  from 
this  district.  Present  indications  are  that  there  will  be  no 
substantial  relief  for  the  next  few  months.  The  present 
car  supply  is  estimated  at  between  fiO  and  C>5  per  cent  below 
normal.  Plans  for  two  passenger  steamships  to  be  operated 
between  Seattle,  San  Francisco  and  Los  Angeles,  each  cost- 
ing approximately  $4,000,000,  have  been  approved  by  offi- 


cials of  the  Pacific  Steamship  Company  and  bids  are  ex- 
pected to  be  called  for  shortly. 

Conduit. — Sales  during  the  past  two  weeks  have  increased 
materially,  the  major  portion  being  used  in  reconstruction 
work.     Demand  far  exceeds  available  supply. 

Storage  Batteries. — In  Seattle  sales  are  showing  a  grad- 
ual decrease,  owing  to  inactivity  in  automobiles.  This  de- 
crease in  the  sales  of  automobiles  is  attributed  to  tightening 
credit  and  the  gasoline  situation,  which  is  not  expected  to 
improve  before  September. 

Farm  Plants. — Jobbers  in  Seattle,  Portland,  Tacoma  and 
Spokane  have  no  stocks.  Demand,  it  is  predicted,  will  be 
heavy  later  in  the  season.  Sales  are  expected  to  be  light 
until  crops  have  been  moved.  Prices  have  not  increased,  but 
a  rise  would  not  be  surprising. 


SALT  LAKE  CITY— DENVER 

Inactivity  in  all  kinds  of  building  and  construction  work 
in  Denver  has  caused  a  noticeable  slump  in  the  sale  of 
electrical  equipment  for  new  installations.  The  controversy 
between  trade  unions  and  employers  adhering  to  the  "Ameri- 
can plan"  has  brought  building  to  a  standstill  in  many 
sections.  The  deadlock  in  some  sections  has  held  out  for 
weeks,  but  there  are  indications  that  the  worst  of  the 
trouble  is  past  and  that  construction  work  will  soon  be 
back  to  normal. 

Transportation  is  irregular  and  uncertain.  Jobbers  com- 
plain of  being  unable  to  get  shipments  in  time  to  meet  de- 
mands made  on  them.  In  lines  where  demand  has  fallen 
off  stocks  are  ample,  but  where  sales  are  brisk  shortages 
are  noted.  The  money  stringency  has  brought  about  a  con- 
dition that  verges  on  business  depression.  Bankers  are 
hopeful,  however,  that  the  peak  of  the  trouble  is  past.  The 
outlook  for  heavy  crop  yields  is  good,  particularly  in  irri- 
gated regions. 

Schedule  Material. — Demand  is  not  at  all  brisk,  and  as  a 
result  there  is  an  accumulation  of  stocks  in  some  quarters. 
The  sluggish  condition  of  the  market  is  attributed  to  the 
general  slump  in  building  lines. 

Fans. — A  lively  trade  in  fans  is  reported  from  many  re- 
tail centers,  and  jobbers  report  a  good  volume  of  sales. 
Vigorous  advertising  campaigns  appealing  to  households, 
have  brought  satisfactory  returns.  A  month  of  dry,  swel- 
tering weather  has  made  the  appeal  opportune. 

Household  Appliances. — There  has  recently  been  a  notice- 
able falling  off  in  demand  for  vacuum  cleaners  and  washers. 
Sharp  advances  in  prices  are  believed  to  account  for  this. 
The  present  level  of  prices  m;akes  buying  prohibitive  to  the 
average  householder  and  the  inability  of  bankers  to  co- 
operate with  dealers  in  a  way  that  makes  possible  the 
handling  of  time  sales  further  aggravates  this  condition. 

Heating  Appliances. — Demand  is  holding  up  to  something 
like  normal.  Stocks  are  fairly  ample  vvith  occasional  com- 
plaints of  irregular  shipments. 

Street-Lighting  Installations. — An  unusual  intei'est  in 
street  lighting  is  being  manifested  by  intermountain  mu- 
nicipalies.  Many  new  installations  are  reported  from  both 
large  and  small  towns. 

PorcelaiA. — The  condition  of  scarcity  continues  here. 
Demand  is  not  excessively  heavy,  but  the  available  supply 
is  abnormally  low. 

Lamp.'). — These  are  not  showing  any  tendency  to  move. 
This  is  to  be  expected  as  a  sluggish  market  is  character- 
istic o^  the  summer  season.  Dealers  are  stocking  for  the 
fall  and  winter  trade. 

lligid  Conduit. — Stocks  are  scarce  and  jobbers  cannot 
begin  to  meet  the  demand. 

Pole  Line  Material. — Construction  worTc  in  many  sections 
is  responsible  for  a  brisk  demand  for  line  materials.  A 
mammoth  transmission  line  from  the  Thousand  Springs 
plant  to  Caldwell,  Idaho,  carrying  132.000  volts  is  now  in 
course  of  construction  and  this  has  created  a  special  demand 
for  all  kinds  of  pole  lino  material  and  equipment. 

Wire. — Many  jobbers  are  short  because  of  eastern  fac- 
tories closing  ()own. 
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New  Apparatus  &  Appliances 

A  Record  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Electric  Glue  Pot 

A  two-quart  dry-type  pluo  pot,  the 
glue  vessel  of  copper,  is  being  sold  by 
the  WestinRhouse  Electric  &  Manufac- 
turing  Company.     The  sinplc-hent  con- 


WATER  BATH   ELIMINATED 


stant-input   heater   is   said   to  (tive  the 

correct    workinp:    temperature    to  the 

elue    for   continuous    operation    of  the 
Iry-type  glue  pot. 


Panel  for  High-Speed  Motors 

Two  types  of  floor-mounted  panels 
have  been  developed  by  the  General 
Electric  Company  to  operate  and  con- 
trol the  new  high-speed  motors  and 
generators,  of  frequencies  higher  than 
60  cycles,  just  brought  out  by  that 
company.  The  dead-front  type  contains 
a  safety-first  switch  and  fuses  for  both 
incoming  power  lines  and  outgoing 
high-frequency  lines,  an  oil  switch  with 
undervoltage  protection  for  the  elec- 
trical and  excitation  power  circuit  and 
a  starting  device  for  the  driving  mo- 
tors.   These  panels  are  so  constructed 


DEAD  FRONT  AFFORDS  PROTECTION   FROM 
ACCIDENTAL  CONTACT 

as  to  furnish  protection  from  accidental 
contact  with  live  circuits. 

The  second  type  is  less  elaborate  but 
contains  everything  necessary  to  effi- 
cient control.     It  has  three  fuses  for 


the  high-frequency  lines  and  a  con- 
tactor to  connect  the  stator  to  the  lines 
automatically  after  the  driving  motor 
has  started.  It  is  further  equipped 
with  a  hand  starting  device  mounted  on 
the  pipe  supports  below  the  panels. 


Automatic  Electric  Range 

Easy  and  quick-servicing  is  the 
manufacturer's  designation  of  the  fea- 
ture of  the  new  range,  type  M-1,  placed 
on  the  market  by  the  Westinghouse 
Electric  &  Manufacturing  Company. 
Advantages  claimed  for  it  are  easily 
removable  burners  of  the  open-coil 
tjpc,  removable  platform  for  accessi- 
bility   to    connections,    separate    fuse 


lUIOlt    HINGES  CARRY  AUTOMATIC   CONTROL 

boxes  and  interchangable  oven  and 
platform.  The  oven  and  broiler  burner 
has  a  capacity  of  2,000  watts,  while  of 
the  four  8-in.  stove-top  burnei-s  two 
are  of  1,500  watts  and  two  of  1.000 
watts.  Full  automatic,  half-automatic 
or  non-automatic  equipment  may  be 
furnished. 


Portable  Electric  Dish  Washer 

A  new  electric  dishwashing  machine 
of  the  Jewel  Electric  &  Manufacturing 
Company,  1833  Berteau  Avenue,  Chi- 
cago, is  now  on  the  market,  designed 
for  domestic  use.  Weighing  about  35 
lb.,  the  machine  is  portable  and  pro- 
vided with  a  spun  automatic  ventilated 
top  fitted  with  a  round  glass  cover.  It 
is  said  to  be  self-cleaning.  Other  feat- 
ures of  the  machine  are  the  method 
of  throwing  the  water  upward  by 
means  of  a  patented  two-blade  dasher 
and  the  method  of  draining  the  water. 
A  Universal  motor  drives  the  vertical 
shaft  through  a  rubber  belt. 


Meter-Loading  Rheostat 

A  portable  means  of  loading  direct- 
current  meters  for  test  that  is  said  to 
be  rugged,  compact,  convenient  and 
safe  is  being  put  out  by  the  Standard 
Scientific  Company,  147  Waverley  Place, 
New  York  City.  This  company  supplies 
the  carbon  rheostat  and  other  apparatus 


EDISON  BATTERY  PROVIDES 
LOADING  CURRENT 

in  connection  with  the  Edison  storage 
battery,  the  sets  being  termed  the 
Allen  meter-loading  rheostats.  They 
come  in  five  types. 


Radiophone 

The  OT-5  radiophone,  which  oper- 
ates without  "B"  battery  or  external 
source  of  high  potential,  has  been  de- 
veloped by  the  De  Forest  Radio  Tele- 
phone &  Telegraph  Company,  1415 
Sedgwick  Avenue,  New  York  City. 
The  entire  output  may  be  easily  trans- 
ported; the  transmitter  weight  is  60  lb., 
including  two  6-volt  storage  batteries. 
It  operates  with  any  suitable  type  of 
receiver  and  audion  detector,  the  manu- 
facturer says,  with  or  without  an 
audion  amplifier,  depending  on  range, 


SET  OPERATES  ON  TWO  SIX-VOLT 
STORAGE  BATTERIES 

loudness,  etc.  The  set  is  designed  to 
operate  an  antenna  whose  capacity  to 
earth  varies  from  0.002  mf.  to  0.0007 
mf.,  although  it  may  be  used  on  even 
smaller  antennas. 


3l2 

Electric  Clothes  Washer 

The  new  Thor  No.  32  galvanized 
washer  of  ten-sheet  capacity  is  being 
marketed  by  the  Hurley  Machine  Com- 
pany,   Chicago.      The    all-metal    sheet- 
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tently  showing  sixty-eight  slides  of 
;;ny  desired  picture  or  reading  matter. 
These  are  shown  on  a  screen  20  in.  x 
20  in.  and  change  every  ten  second". 
By  using  a  push-button  and  cord  con- 
trol pictures  may  le  changed  at  will 
ly  a  speaker  when  used  for  lectui-e 
purposes;  in  this  case  a  10-ft.  x  10-ft. 
picture  may  be  projected. 


OCCUPIES   RELATIVELY  SMALL 
FLOOR  SPACE 

steel  body  is  equipped  with  an  11-in. 
ball-bearing  swinging  wringer  and  can 
be  furnished  in  either  wood  or  copper 
cylinder.  It  also  conies  in  copper  body 
with  wood  or  copper  cylinder.  The 
copper  body  is  tinned  on  the  inside  and 
enameled  on  the  outside.  A  i-hp.  motor 
drives  the  eight-revolution  reversing 
cylinder.  Floor  space  of  the  ten-sheet 
size  is  25  in.  x  38  in.;  of  the  six-sheet 
size,  25  in.  x  33  in. 


AUTOMATIC    OR     MANUAL    PICTURE 
PROJECTOR 
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Battery-Charging  Outfit 

A  new  ten-battery  charging  set  of 
600  watts  rated  capacity  is  being  mar- 
keted by  Hobart  Brothers  Company, 
Troy,   Ohio.     It   is   equipped  with   ball 


Electro  Dental  Atomizer  and 
Water  Heater 

A  newly  designed  combination  hsat.-r 
having  separate  regulation  for  the 
water  glass  heater  and  the  three  ato- 
mizer heater  cups  is  a  product  of  the 
Electro-Dental  Manufacturing  Com- 
pany, Philadelphia.  The  outfit  includes 
the  heater,  one  glass  each  for  water 
heater  and  atomizer  heater  cup.  The 
base  of  the  heater  is  of  onyx. 


Advertising  Projector 

The  Automatic  Balopticon,  a  prod- 
uct of  the  Bausch  &  Lomb  Optical 
Company,  marketed   by   the   Automatic 


Mogul  Conduiets 

To  meet  a  demand  for  condulets  hav- 
ing an  unusually  long  cover  opening 
and  big  wiring  chamber,  the  Crouse- 
Hinds  Company,  Syracuse,  N.  Y.,  has 
developed  for  the  market  a  new  series 
of  "mogul  obround"  condulets.  These 
ai-e  made  in  eight  types,  each  type  in 
eight  conduit  sizes  ranging  from  1   in. 


LONG  COVER  OPENING  AND  LARGE 
WIRING  CHAMBER 

to  4  in.  Four  sizes  of  composition  and 
cast-iron  covers  are  made,  the  compo- 
sition covers  finished  blank  with  from 
one  to  nine  holes,  the  iron  cover  fin- 
ished with  or  without  rcund  rubber 
gasket. 

Notes  on  Recent  Appliances 

Electric  Washing  Machine 

An  electric  clothes-v/ashing  machine 
operating  on  the  vacuum-cup  principle 
lias  been  developed  by  the  Plex  Vacuum 
Electric  Washing  Machine  Company, 
Inc.,  Pekin,  111. 

Rheostats  for  Radio  Use 

The  General  Radio  Company,  Cam- 
bridge, Mass.,  has  placed  on  the  mar- 
ket a  rheostat  of  small  rating  for 
laboratory   and    radio   u.se. 

Electric  Bell 

The  Electrical  Trading  Company, 
200  Broadway,  New  York  City,  has 
brought  out  an  electric  bell  with  oper- 
ating mechanism  under  gong. 


CHARGES    6,    12    OR    24-VOLT    CELLS 

bearings  and  the  switchboard,  \vith 
ammeter,  pilot  lamp,  field  rheostat, 
fuses  and  switches,  is  mounted  on  tcp 
of  the  set.  The  output  is  10  amp.,  6 
volts  to  70  volts;  the  weight  is  300-lh. 
The  set  is  made  for  floor  or  bench 
mounting  only. 

Photographic  Arc  Lamp 

The  Hi-Power  twin-are  lamp  is  being 
manufactured  by  J.  H.  Wagenhorst  & 
Co.,  Youngstown,  Ohio.  It  is  a  white- 
flame  arc  and,  according  to  the  manu- 
facturer, may  be  used  for  making  blue- 
I'rints,  copper  and  zinc  plate  halftones, 
portrait  proofs  and  copy  work.  The 
photographic  and  photo-engraving  out- 
fits consist  of  portable  stands  with 
lamp  and  reflector  as  one  unit  adjust- 
able in  a  vertical  line.  Its  over-all 
height  is  8  ft.  6  in.  and  it  is  28  in.  wide. 
Either  direct  current  or  alternating 
current  at  105  to  115  volts  and  215  to 


Electric  Sterilizer 


GIVES  WHITE  FLAME 


Illuminated     Advertising    Corporation,  An  electric  sterilizer  for  soda-foun-  225  volts  may  be  used.    A  rheostat  and 

Baltimore,   Md.,   is   an   illuminated   ad-  tain  use  has  been  manufactured  by  the  control  unit  is  made  up  as  a  separate 

vcrtising     projector,     operating     auto-  Holcomb  &  Hoke  Manufacturing  Com-  part  for  installation  at  any  convenient 

matically    and    continuously,    intermit-  pany,  Indanapolis,  Ind.  place. 
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Manufacturers'  Activities 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


Foreign  Trade  Opportunitif 


THE  DUPI^EX  STOHAGE  liATTEKY 
COMPANY.  'i37  Ellison  Stifot,  Milwauktc. 
\\'ls.,  is  plaiintns  lo  nui\'t'  its  factory  to 
NeillsvMlL-,  Wis.,  about  Oct.  1.  The  capital 
.stoclt  of  tlu-  toiiipany  will  be  Incrca^etl 
from  $6U,O0U  to  J2.'.n,(iOil  to  rtnance  tin- 
consti'iK-tion  ami  fqiiipini'iit  of  a  m-w  plant. 
A.  O.  SluiUkn  of  NeiUsviUe  Is  secretary 
and    treasurer. 

THE  FORT  WAYNE  (IND.)  BATTERY 
.MANrKACTnUNG  COMPANY  has  been 
rcorcanizeil  umlir  tli<h  name  of  the  Samson 
.Manufucturint;  ("oinpany. 

THE  HERiM'I-ES  ELECTRIC  COM- 
PANY. IniUanapolis.  Ind..  nianufaeturer  of 
electric  machines  and  devices,  has  sold  Its 
plant  to  Charles  G  McCiitcheon,  B.  P. 
Uemy  and  FT-ank  Kemy.  builders  of  the 
Hemy  plant  at   Anilci-.><on,    Inil. 

THE  AUT{)XI.\'iMC  l.KIHT  SWITCH 
COMPANY.  3UI  Wi.st  llrccklnildgc  Street. 
Louisville.  Ky.,  recently  orRanized  to  man- 
ufacture specialties  and  automatic  switches 
for  electrical  service,  is  planning  to  erect  a 
new  plant  In  the  near  future.  J.  W.  Rob- 
erts  Is   presltU'nt. 

THF,  INDEPENDENT  ELECTRIC  MA- 
CHINERY <'(>.\11'.\.\'V.  Kansas  City.  Mo., 
announi-es  that  it  is  now  established  In  Its 
mw  building,  located  at  the  corner  of 
Twentieth  and  Central  Streets.  This  ehangi' 
was  made  necess.ary  by  the  demand  for 
more  spaci'  in  Its  factoi-y,  which  will  be 
accomplished  by  <-onvertinK  other  proper- 
ties   Into   factory    and    wan^house   space. 

THE  H.  W.  J011N.S-.\I.\NVILLE  COM- 
PANY. New  York  City,  has  started  work 
on  construction  of  the  first  unit  of  a  plant 
at  Waukegan.  HI.,  consisting  o."  live  build- 
ings, each  i.")0  ft.  X  I.OIIO  ft.,  to  be  followed 
by   a  second    unit   of  the   same   proportions. 

THE  LO(^KE  INSULATOR  MANUFAC- 
Tl'RING  COMPANY.  Victor.  N.  Y..  has 
been  granted  permits  to  erect  two  factory 
buildings,  one  66  ft  x  .•«9  ft.  and  the  other 
62  ft.  X  111  ft.,  at  Charles  and  Cromwell 
Streets.  Baltimore.  Md..  to  cost  about 
}I4.000. 

THE  COMMERCIAL  RADIO  COMPANY 
OF  .V.MERICA.  Providence.  R.  I.,  manu- 
facltu'cr  of  wii-cless  equipment,  has  filed 
notii-e  of  Increase  in  capital  stock  from 
$100,000    to    $1,000,000. 

THE  GENERAL  .MOTORS  CORPORA- 
TION. Detroit.  Mich.,  has  leased  the  plant 
of  the  Waukesha  (Wis.)  Malleable  Iron 
l"'onipany  for  a  perioil  of  five  years.  The 
company  has  reserved  the  right  to  pur- 
chase the  property  at  the  expiration  of  the 
lease. 

THE  STEEL  CITY  ELECTRIC  COM- 
PANY. Pittsburgh.  Pa.,  has  filed  plans  for 
the  erection  of  a  new  plant,  three  stories. 
to  cost  about  $.10,001).  nt  1923  Columbus 
Avenue.    Northslde. 

THE  JAMES  LEFFEL  COMPANY. 
Springfield.  Ohio,  manufacturer  of  turbine 
waterwheels  and  stationary  engines  and 
boilers,  is  considering  Increasing  its  capital 
stock  by  $700,000.  of  which  $400,000  will 
be  In  8  per  cent  cumidative  pi't»ferred  and 
$300,000  In  conunort  stock.  The  company 
has  recently  completed  it-*  new  manufac- 
turing plant,  containing  ISO.iinO  sq.ft.  of 
floor  space,  and  is  now  transferring  the 
machinery  from  its  old  pl.mt  on  I^igonda 
Avenue  to  the  new  building.  The  Robbins 
&  Myers  Company,  manufacturer  of  elec- 
tric fans,  generators  and  motors,  will 
occupy    the    old    plant. 

THE  COLrMP.l.V  X-RAY  &  ELHC- 
TRICAL  CORPOR.VTION.  131  East  Twenty- 
third  StreetlN'.'w  York  City,  has  filed  notice 
of  Increase  in  capital  stock  from  $40.00" 
to    $100,000. 

THE  EXIDK  BATTERY  DEPOTS.  INC.. 
101  West  End  Avenue.  New  York  City,  has 
icqulred  a  site  at  Spring  ami  Clark  Streets. 
115  ft.  X  12,5  ft.,  on  wiiiih  it  proposes  to 
erect  a  new  two-storv  service  building,  to 
cost   with   equipment   about    $223,000. 

THE  BROWN  INSTKCMENT  COM- 
PANY. Wayne  and  Windrim  Streets,  Phila- 
delphia. Is  making  arrangements  for  an 
exttnslon  to  its  plant,  to  cost  about  $20,000. 


THE  .STANDARD  ELECTRIC  MANU- 
FACTCRING  COMPANY.  216  South  Clin- 
ton Street.  Chicago,  has  awardid  contract 
for  the  erection  of  a  plant,  80  f^.  x  150  ft., 
five  stories,  at  925-37  Wrightwood  Avenue, 
to   cost   about    $250,000. 

THE  ARTHl'R  JONES  ELECTRICAL 
COMPANY.  2837  South  Stale  Street.  Chi- 
cago, has  awarded  contract  for  tlie  con- 
struction of  an  automobile  service  station. 
125  ft.  X  125  ft.,  at  344  East  Twenty-ninth 
Place,    to   cost  about    $62,000. 

WILLIAM  lil'R.VS.  Woodsto<k.  111.,  man- 
ufacturer of  storage  batteries,  has  pur- 
chased till'  machine  shop  owned  bv  E.  G. 
Griebel  on  .Main  Street  and  will  e'stablish 
his  plant  there. 

DELCO-LIGHT  CONVENTION.— Sixty- 
five  salesmen  of  tlie  Delco  Light  Company. 
Dayton.  Ohio,  in  Kentucky,  southern  Indi- 
ana anil  southern  Illinois  held  a  two-day 
convention  in  Louisvllli>  the  mldille  of  Julv. 
E.  L.  I'ncapher.  head  of  llie  K.  L.  I'ncaph.'r 
Company,  agent  In  charge  of  this  ler  riloiv 
for  the  products  of  the  Delco  Light  Com- 
pany, .icted  as  host  to  the  convention. 

MACBETH-ICVA.VS  CHA.<GES— J.  F. 
Humez  has  become  domestic  manager  and 
H.  L.  Lissfelt  ix|)orl  manager  of  the  New 
Y'ork  ollice  of  the  Maclieth-Evans  Glass 
Company.  19  West  Forty-fourth  Street.  G. 
N.  Lukens.  formerly  manager  of  the  New 
Y'ork  oftice,  and  J.  W.  Harvey,  assistant 
manager,  resigned  about  July  1  to  enter  the 
export   business. 

THE  REPPBLIC  FIJ^IW  METERS  COM- 
P.\NY.  Chicago,  announces  removal  from 
565  Washington  Boulevard  to  its  new  fac- 
tory at  2240   DIversey   Boulevard. 

E.  E,  P0TT1;H  has  becom>  district  sales 
manager  of  the  New  Y'.iru  odice  of  th' 
Edison  Ijimp  Works  120  Broadway,  to 
fjcceed  K  G.  Hi'iiderson  who  becun" 
merchandising  manager  of  the  International 
General   Electric  Company,  same  address. 

G.  P.  KIRKPATRICK.  formerly  man- 
ager of  the  appli.ince  department  of  the 
Pacific  States  Electric  Company.  Seattle. 
Wash.,  has  taken  a  similar  position  with 
the  Electric  Appliance  Company.  1214  Third 
Avenue.    Seattle. 

THE  FRANKLIN  ELECTRIC  COM- 
PANY. Louisville.  Ky..  has  filed  notice  of 
change  In  name  to  (he  Franklin  Electric 
Company    of    Louisville. 


F'ollowing  are  listed  opportunities  to  vnter 
foreign  markets.  Where  the  item  ia  num- 
bereil.  further  Information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number. 

A  commission  firm  in  Rumania  (No. 
33.293)  desires  to  be  placed  in  communica- 
tion with  manufacturers  for  the  sale  In 
that    country    of    electrical    supplies,    etc. 

A  commercial  agent  in  Brazil  (No.  33.322) 
desires  to  secure  agencies  from  manufac- 
turers and  exporters  for  the  sale  of  elec- 
trical   supplies,    etc. 

A  commercial  agent  In  Italy  (No.  33.327) 
desires  to  represi-nt  firms  for  the  sale  of 
electrical   goods.   et<-. 

.\  merchant  In  Switzerland  (No.  33.382) 
desires  to  secure  an  agency  from  the  manu- 
facturers for  the  sale  of  electric  motors, 
electric  tools,  electric  appliances  and  allied 
lines. 

.\  merchant  in  Switzerland  (No.  33.387) 
desires  to  secure  an  ageni-y  on  a  commis- 
sion h.a8is  for  the  sale  of  electrical  appa- 
ratus,  etc. 


Supply  Jobbers'  Notes 


PHILII'  J.  liOHXE,  formerlv  vice-presi- 
dent of  tlie  Lincoln  Savings  Bank  &  Trust 
Company.  Louisville.  Ky..  has  resigned  to 
become  secretary  and  treasurer  of  the  E.  L. 
Uncapher  Company.  Jobbers  of  eli'ctrical 
supplies.  The  company  has  filed  notice  of 
increase  in  capital  stock  from  $100,000  to 
$350,000. 


PIPE  JOINT  CLAMPS. -—The  Yarnell- 
Waring  Company.  Chestnut  Hill.  Philadel- 
phia, has  issued  folder  No.  C-805.  describ- 
ing lis  'Yarway"  |  ipe  Joint  clamps  and 
"Yarway   Holtite"   pipe  clamps. 

AIR  SEPARATOR. —  The  Griscom-Rus- 
sell  Company.  90  West  Street.  New  York 
City,  has  issued  bulletin  No.  1111,  covering 
its    Stratton    air   separator. 

SAFETY  APPARATUS. — Tlie  Canadian 
Krantz  Electric  &  .Manufacturing  Com- 
pany, Ltd..  Toronto.  Ont..  Canada,  has 
issued  catalog  12-A.  describing  its  safety 
apparatus   fi»r   panelboards,   switches,  etc. 

INDI'STRIAL  HE.VTI.NG  APPARATUS. 
— The  Westinghouse  Electric  &  Manufac- 
turing Company,  East  Pittsburgh,  Pa.,  is 
distributing  miniati*e  catalog  9-.\-2.  which 
describes    its    industrial    heating   apparatus. 

HEATING  DEVICES.  —  ".Satisfaction 
Guai'anteed"  is  the  title  of  the  catalog  re- 
cently issued  by  the  Satisfaction  Guaran- 
teed Corporation.  651-55  Fulton  Street. 
Chicago,  which  describes  its  electrical  heat- 
ing  appliances. 

TI.ME-SAVING  ACCESSOftlES— In  the 
latest  issue  of  the  "Esterline  Graphic."  pub- 
lished by  the  Esterline  t^ompan.v.  Indian- 
apolis. Ind..  the  subject  of  time-saving  ac- 
cesories  for  use  with  graphic  meters  ia 
taken  up. 

ICLECTRICALLY'  DRIVP^.V  TOOLS  — 
The  James  Clark.  Jr..  IClectric  Company. 
Louisville.  Ky..  has  issued  catalog  No.  28. 
covering  the  "Willey"  electrically  driven 
tools,  generators  and  motors,   etc. 

P.VEUMATIC  POWER  HAMMERS. — The 
Nazel  l-ingineering  &  Machine  Works.  4041- 
4045  North  Fifth  Street.  Philadelphia,  have 
issued  a  catalog  covering  (heir  pneumatic 
power  hammers  for  belt  or  direct  motor 
drive. 

FLEXIBLE  SHAFTING.  —  The  Stow 
Manufacturing  Company.  Binghamton.  N. 
\..  has  Issued  Bulletin  No.  20.  covering  its 
flexible  shafting  for  motor-driven  tools. 


R.  G.  HE.VDERSON  has  becom-  me-, 
chandlsing  manager  of  the  International 
General  Electric  t^ompany  .at  120  Bro.adwav. 
New    York    City. 

INDUSTRIAL  FAIR  IN  NORWAY— .\n 
industrial  fair  will  be  held  In  Christi.inia, 
Norway,  from  .Sept.  5  to  Sept.  12.  under 
the  direction  of  the  Norwegian  Secr"-t:iry  of 
Commerce.  The  object  of  the  f.iir  is  lo 
promote  the  sale  of  Norwegian  industrial, 
electrical  and  mechanical  produi-ts.  During 
the  latter  years  this  sale  has  had  a  very 
noticeable  growth,  particularly  within  the 
electrochemical  and  electrometallurglcal  In- 
dustries, which  has  been  very  large.  During 
the  years  1909-1916  the  exports  of  these 
Industries  have  been  doubled  four  times 
and  the  value  has  been  dut:bled  sixteen 
times. 


New  Incorporations 


THE  ADAIRVILLE  (KY.)  ELECTRIC 
CO.MPANY  has  been  incorporated  with  a 
capital  stock  of  $13,000  by  G.  H.  Byars, 
G.   A.    Smith   and    1.    G.    Mason. 

THE  WHITE  PLAINS  fKY.)  LIGHT  * 
POWER  Ci>.MP.\NY  has  been  incorporated 
with  a  cnjiital  stock  of  $25,000  by  O.  C. 
Littlepage  and  others. 

THE  WOOD  COUNTY  RURAL  POWER 
&  LIGHT  COMPANY.  Grand  Rapids.  Wis., 
lias  been  incorporated  with  a  capital  stock 
of  $100,000  to  supply  electricity  in  Pitts- 
vllle.  Vesper,  Arpin,  MiUadore,  Sherry 
Mills.  Rudolph  and  Blenker.  George  Horn. 
J.  C.  Kieffer.  Charles  Corn  and  W.  W. 
Clark  are  Interested  in   the  company. 
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New  England  States 

FORT  KEXT.  JIE. — The  Public  Utilities 
Commission  has  authorized  the  Fort  Kent 
Electric  Company  to  increase  its  capital 
stock  from  $50.n00  to  $125,000  for  the  pur- 
pose of  extending  transmission  lines  through 
thtf  towns  of  Frenchville,  Madawaska  and 
Grand  Island  to  connect  with  the  feed  lines 
of  the  Gould  Electric  Company  m  Van 
Buren. 

GREEXE,  ME.  —  Permission  has  been 
g-ranted  to  the  Central  Maine  Power  Com- 
pany of  Augusta  to  extend  its  service  to 
Greene  for  a  street-lighting  system. 

CL.\REMOXT.  N.  H. — Plans  are  under 
way  by  the  Vermont  Hydro-Electric  Cor- 
poration of  Rutland.  Vt.,  for  the  erection 
of  a  transmission  line  from  Claremont  N. 
H  to  Newport,  Vt.,  thus  enabling  the  fur- 
nishing of  power  to  the  Newport  Electric 
Company  as  well  as  to  Ludlow.  Chester, 
Springfield  and  other  towns  in  Vermont. 

BOSTON  MASS. — Bids  will  be  received 
at  the  office  of  the  supervising  architect. 
Treasury  Department,  'Washington.  D.  C. 
until  Aug.  18  for  installing  conduit  and 
wiring  system  in  remodeling  of  mam  build- 
ing United  States  Public  Buildings  Boston. 
For  further  information  address  above. 

CONCORD.  MASS.— It  was  .voted  at  a 
recent  town  meeting  to  appropriate  550.000 
for  improvements  to  the  municipal  electric 
light  plant. 

HOBYOKE.  MASS. — The  New  England 
Tire  &  Rubber  Company  contemplates  the 
erection  of  an  electric  power  house  to  be 
used  in  connection  with  a  new  factory  to 
be  located  on  Main  Street.  The  total  cost 
is  estimated  at  about  $300,000. 

SPENCER,  MASS.  —  The  Chamber  of 
Commerce  will  consider  the  proposition  to 
have  the  Spencer  Gas  Company,  which  has 
the  electrical  and  gas  rights  of  Spencer, 
install  an  emergency  power  plant  in  its  bAm 
Street  plant.  The  company  purchases  elec- 
trical energy  from  the  Massachusetts  Cen- 
tral Company  and  in  turn  distributes  it  to 
the  town. 

WAKEFIELD.  MASS.  —  The  Heyward 
Brothers  &  Wakefield  Company  contem- 
plates the  erection  of  a  power  house  at  its 
local  furniture  factory. 

NORWICH.  CONN.  —  Bids  will  soon  be 
received  by  the  United  States  Finishing 
Company  for  the  erection  of  a  proposed 
new  electric  i.ower- plant  at  its  textile  mills, 
to  cost  about  $400,000.  Day  &  Zimmerman, 
Inc.,  611  Chestnut  Street,  Philadelphia.  Pa., 
are  engineers. 

WATERBURT.  CONN. — The  Connecticut 
Light  &  Power  Comiiany  has  applied  for 
permission  to  erect  poles,  wires  and  fixtures 
on  South  Riverside  Street. 


Middle  Atlantic  States 

BUFFALO.  N.  Y. — .Tulius  Schultz.  archi- 
tect 1370  Main  Street,  is  preparing  plans 
for  'the  erection  of  a  power  house  to  cost 
about  $10,000. 

BUFFALO,  N.  T. — The  Bureau  of  Water 
contemplates  the  purchase  of  thirteen  three- 
phase  2.300-volt  switchboard  panels  and 
one  multi-stage  centifugal  tyive  pump,  rat- 
ing 250  gal.  per  minute,  with  10-ft.  suction 
head  capable  of  discharging  again.st  a  bead 
of  700  ft.  A.  W.  Kreinheder  is  Commis- 
sioner of  Public  Works. 

DE  RTTYTER.  N.  Y.  —  Application  has 
been  made  to  the  State  Public  Service  Conri- 
mission  for  permission  to  erect,  maintain 
and  operate  a  municipal  electric  lighting 
system   in  this  village. 

MALONE.  N.  Y. — The  Malone  Light  & 
Power  Company  has  been  authorized  by  the 
Slate  Public  Service  Commission  to  issue 
$100,000  in  bonds  for  imiirovements  and 
extensions  to  the  company's  property. 

SCHENECTADY  N.  Y. — Extensions  to 
the  street-lighting  system  on  various  streets 
of  the  city  have  been  authorized  liy  the 
Common  Council. 

ULSTER.  N.  Y. — Charles  P.  Dickinson, 
of  Ellenvillp,  contemplates  the  erection  of 
an  electric  light  plant  In  Ulster  and  also 
extension  to  the  electric  plant  in  Rr,sendaie. 

OCEAN  CITY,  N.  .1.  —  Negotiations  are 
being  arranged  by  the  City  Conimisslon 
with  the  Atlantic  City  Electric  Light  Com- 
lany  for  improved  lighting  service  along 
the  boardwalk. 

ARDMORE,  PA.— The  Counties  Gm  & 
Electric  Company  has  applied  to  the  Pub- 
lic Service  Commission  for  permission  to 
issue  $486,000  in  bonds,  part  of  which  will 
be  used  for  iiroposed  extensions  to  Its 
electric  plant  and  eystem. 


Consfriiction 

News 


Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


KINGSTON,  PA. — Application  has  been 
made  to  the  Public  Service  Commission  by 
the  Luzerne  County  Gas  &  Electric  Com- 
pany for  permission  to  issue  $1,150,000  in 
bonds  for  improvements  ftnd  extensions  to 
its   electric   plant. 

OIL  CITY,  PA.. — The  Citizens'  Traction 
Company  has  applied  to  the  Public  Service 
Commission  for  authority  to  issue  $59,000 
in  bonds  for  extensions  and  betterments  to 
its  electric  plant, 

PALMERTON,  P.A.. — ^The  Public  Service 
Commi.s.sion  has  granted  permission  to  the 
Palmerton  Lighting  Company  to  issue  $70.- 
000  in  stock,  the  proceeds  to  be  used  for 
improvements  to  its  plant. 

PHILADELPHT.\.  PA. — Plans  have  been 
filed  by  Henry  Disston  &  Sons.  Inc..  of 
Tacony,  for  the  erection  of  an  electric  sub- 
station at  its  saw  and  file  works  on  Milner 
Street,   to  cost  about  $15,000. 

PITTSBL^RGH,  PA. — The  Council  of  Ben 
Avon  has  authorized  the  installation  of  a 
new  lighting  system  in  that  town.  Plans 
call  for  sixty-five  lamps  of  100-cp..  thirty 
lamps  of  2110-cp.  and  an  indefinite  number 
of  400-cp.  lamps. 

WILLI.VMSPORT,  PA.  —  The  Lycoming 
Edison  Company  has  made  application  to 
the  Public  Service  Commission  for  per- 
mission to  issue  $123,000  in  notes  for  pro- 
posed extensions  and  improvements  to  its 
plant  and  system. 

YORK,  P.4. — The  erection  of  two  auto- 
matic electric  substations  is  being  planned 
for  by  the  York  Railways  Company. 

B.\LTIMORE,  MD.  —  A  special  election 
will  l>e  held  on  Nov.  2  for  the  purpose  of 
voting  on  an  issue  of  $26,000,000  in  bonds 
for  municipal  extensions  and  improvements, 
including  an  electric  street-lighting  system. 
FROSTBURG.  MD.  —  Arrangements  are 
being  made  by  the  Brophy  Coal  Company 
of  Midlothian  for  the  installation  of  new 
electrical  equipment,  including  motors  and 
electrically  operated  dumping  apparatus. 

HAGERSTOT^TST.  MD. — The  erection  of  a 
local  substation  and  a  33,000-volt  transmis- 
sion line  in  New  Market  and  Monrovia  is 
under  consideration  by  the  Hagerstown  & 
Frederick  Railway  Company. 

BLUEFIELD.  W.  VA. — The  installation 
of  new  electrical  equipment,  to  cost  about 
$40  000.  at  the  properties  of  the  Point  Lick 
Coal  Company  is  contemplated. 

WILLIAMSON.  W.  V.\.  —  Arrangements 
have  been  made  by  the  Williamson  Electric 
Company  for  an  issue  of  $160,000  in  bonds 
for  proposed  extensions  and  lietterments  to 
its  electric  power  plant  and  system. 

SHIPMAN  V.\. — The  Red  Apple  Orchard 
Company  contemplates  the  erection  of  a 
power  house  to  be  used  in  connection  with 
its  local  canning  plant. 

WASHINGTON,  T>.  C. — Bids  will  be  re- 
eeiv.d  at  the  otiiee  of  the  Chief  of  Bureau 
of  Yards  and  Docks  until  Aug.  11  '■'I>p';i- 
fication  4239)  for  furnishing  five  40-toM 
electric  traveling  cranes  for  shipbuilding 
slips  at  the  navy  yards  at  New  'S  ork, 
Philadelphia  and  Norfolk.  For  further  in- 
formation address  the  above. 


light  and  power  system  as  follows :  Pur- 
chase of  a  turbo-generator,  $180,000  ;  con- 
denser equipment,  $76,000  ;  auxiliary  equip- 
ment. $10,000;  switchboard  equipment, 
$18,000;  wire  and  cables.  $35,000;  trans- 
formers and  equipment,  $25,000  ;  meters, 
$18,000  ;  service  equipment,  $10,000  ;  pole 
and  line  equipment,    $7,000,  etc. 

LIMA,  OHIO. —  The  City  Council  has 
under  consideration  an  issue  of  $180,000  in 
bonds  for  the  installation  of  boulevard 
lights. 

H.XRRODSBURG.  KY. — Improvements  to 
the  municipal  electric  light  and  waterworks 
are  contemplated.  Pease.  Greeley  &  Hen- 
sen,  Chicago,  111.,  are  engineers. 

LOUISVILLE,  KY. — Arrangements  have 
been  made  by  the  Louisville  Gas  &  Electric 
Company  for  an  issue  of  $3,500,000  in  notes 
for  extensions  and  improvements  to  its  elec- 
tric power  plants  and  systems. 

FORT  'WAYNE,  IND. — Extensions  to  the 
street-lighting  facilities  are  being  planned 
for  by  the  Fort  Wayne  Development  Com- 
pany. 

GOSHEN,  IND.  —  The  power  plant  and 
other  buildings  of  the  Hartwell  Coal  Mining 
Company,  it  is  reported,  have  been  de- 
stroyed by  fire,  causing  a  loss  of  about 
$45,000. 

CHICAGO,  ILL.  —  The  Commonwealth 
Edison  Company,  72  West  Adams  Street,  is 
having  plans  prepared  for  the  construction 
of  two  reactor  buildings,  the  first  15  ft. 
X  350  ft.,  to  be  erected  at  the  Fisk  Street 
Plant,  and  the  other  20  ft.  x  200  ft.,  to  be 
inside  the  Northwest  plant  at  Roscoe  Street 
and  North  California  Avenue. 

DECATUR.  ILL. — An  ordinance  has  been 
passed  authorizing  tlie  installation  of  an 
ornamental  street-lighting  system  on  Cobb 
.\venue. 

"  OTT.^WA.  ILL. — A  meeting  of  the  resi- 
dents of  Ottawa  is  being  arranged  for  the 
purpose  of  considering  the  installation  of 
an  ornamental  street-lighting  system  on  the 
east  side.  Estimates  show  an  expenditure 
of  about  $30,000  would  be  required  for  such 
an  improvement. 

CEDARBURG,  WIS. — Bids  will  be  re- 
ceived by  Fred  Schuette,  city  clerk,  until 
.\ug.  24,  for  the  erection  of  a  reservoir  and 
pumping  station ;  also  for  one  air  com- 
pressor, one  300-gal.-per-minute  motor- 
driven  centrifugal  pump,  one  60-hp.,  two- 
phase,    60-cycle,   440-volt   motor,    etc. 

MILWAITKEE.  WIS.  —  Plans  have  been 
filed  with  the  Department  of  Public  Works 
for  the  installation  of  underground  conduits, 
carrying  ten  cables,  for  conveying  electric 
energy  into  Milwaukee  from  the  new  $8,- 
ooo.ocio  power  plant  of  the  Milwaukee  Elec- 
tric Railway  &  Light  Company,  near  St. 
Francis,  now  under  construction. 

GRAND  RAPIDS  MINN— The  Installa- 
tion of  an  ornamental  lighting  system  on 
Main  Street  is  contemplated  by  the  village 
officials. 

PLANKINTON,  S.  D. — A  conference  has 
been  held  by  the  owners  of  the  electric 
light  plants  at  ^\'^^ite  Lake,  Stickney  and 
Mount  Vei-non  for  the  purpose  of  discussing 
the  establishment  of  a  central  lighting  plant 
to  supply  electricity  to  the  three  towns, 
thus  doing  away  with  two  plants.  It  is 
lirob.able  that  Plankinton  may  be  selected 
as  the  site  for  the  central  plant. 

WAKEENEY.  KAN.  —  Bonds  to  the 
amount  of  $65,000  for  the  erection  and 
equiiM>ing  of  a  new  municipal  power  house 
have  been  voted.  Black  &  Veateh,  lOl 
Mutual  Building.  Kansas  City.  Mo.,  are 
engineers. 


North  Central  States 

DETROIT,  MICH.-  The  Board  of  Water 
Commissioners.  232  .I.-fl'.TSon  Avrnvi.-,  has 
awarded  contract  to  Martin  &  Krausman, 
747  C.-irland  Aveiiii.-,  fi>r  the  erection  of  a 
machine  shop,  at  a  cost  of  $21,180.  Indi- 
vi.lual  motors  an.l  electric  lighting  equn- 
ment  will  lie  installed. 

SUNFIELD  MICH. — .V  committee  has 
been  aiipolnted  to  inv<-stlgate  various  light- 
ing outfits  suitable  for  a  town  the  size  of 
Sunfleld. 

CI>EVELAND,  OHIO.  —  Ordinances  have 
been  passed  authorizing  the  expenditure  of 
$.(00  000  for  thi'  purpose  of  erecting,  enlarg- 
in(f    and    extending    the    municipal    electric 


Southern  States 

\SHEVILLE.  N.  C. — The  AshevlUe 
PoVer  &  Light  Comiiany  plans  to  remodel 
and  enlarge  its  plant  at  a  cost  of  about 
$100,000.  John  D.  Caldwell  Is  superin- 
tendent. 

MITRPHY  N.  C. — An  ordln.-ince  has  been 
•uithorized  for  an  Issue  of  $25,000  in  bonds 
for  the  completion  of  an  electric  light  and 
power  plant  in  the  town  of  Murphy. 

PICKENS.  S.  C. — The  Pickens  Cotton 
:\im  iilans  the  installation  of  an  electric 
lighting  and  power  system  at  its  plant. 

TO\\'NVILLE.  S.  C. — A  company  Is  being 
organized  bv  Frank  McLeese  for  the  pur- 
pose of  installing  ami  oi.erallng  a  local 
.dectric  power  system  and  the  erection  of  a 
transmission  line  from  Portman  to  Town- 
vllle  "^he  new  coni|)any  will  purcliase 
.•nergy  from  the  Southern  Utilities  Com- 
pany of  Anderson. 
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ST.  I'KTKItSIiURG.  FLA.— Contract  haH 
been  awaidtMl  to  the  Leneave  Electric  Com- 
I)any  of  St.  Petcrshurg  for  the  erection  of 
102  electric  latnija  on  Central  Avenue  to 
cost   J19,500.      Iron   poles  will   be   used. 

TILLAR.  ARK.  —  Application  has  been 
made  to  the  Arkansa.s  Corporation  Comrnls- 
.sion  by  the  Tlllar  LiKht  &  Power  Company 
for  a  certificate  of  convenience  and  necea- 
»lty  to  erect  an  electric  transmission  line 
from  Tlllar  to  Winchester  for  furnlahlntf 
electricity  to  the  latter  town. 

MOUN'TAIM  VIEW,  OKLA.  —  Bonds  to 
the  amo\nit  of  $30,0nn  have  been  voted  for 
the  erection  of  an  electric  light  plant  In 
MountaiM  Vi.w.  T.  10.  GIvens  Is  city  clerk. 
SAN  ANTONIO.  TE.V— II.  D.  Kellar,  of 
Coldwater.  Mich.,  contemplates  the  Installa- 
tion of  an  electric   liKht    plant. 


Pacific  and  Mountain  States 

OAK  HARliOR,  WASH.— C.  A.  Strong, 
manaper  of  the  Western  Electric  Company 
of  BelllnBham.  with  several  expert  elec- 
tricians, has  been  makiiij^  a  survey  in  Oak 
Harbor  for  an  electric  IlKht  plant.  It  is 
proposed  to  secure  power  from  a  creamery 
company  which  Is  reacly  to  provide  room 
for  a  dynamo  and  supply  power  from  Its 
40-hp.   boiler  and   enplne. 

RAYMOND,  WASH.— The  Wlllapa  Elec- 
tric Company  of  Raymond  has  r.urchased 
the  Wlllapa  Power  Company  for  $50,000. 
The  new  owntr.s  will  proceed  Immediately 
to  extend  Its  lines  for  furnishing  power  to 
the  various  Industrial  plants  in  the  vicinity. 


LOS  ANGELES.  CAL.— The  city  has  filed 
application  with  the  State  Water  Commis- 
sion for  appropriation  of  streams  for  new 
power  plants  as  follows:  Eor  storage 
basins  In  the  Kings  River  district.  Kern 
County,  total  2L'5,0UU  acre-feet  per  annum 
to  develoi)  power  at  contemrlated  plants 
to  be  known  as  Plant  No.  I.  .Vo  2  South 
No.  2  North  and  No.  .1  ;  the  plants  will' 
levelop  is.oon  hp.,  l.'-,6.noo  hp.,  85,00(1  hp 
and  40,000  hp.  respectively;  for  storage 
basin  In  the  middle  and  south  forks  of  the 
Kings  River,  contemplated  to  hold  20.000  . 
acre-feet  per  annum  ;  for  power  plant  to 
develop  170.000  hp.  :  storage  basin  In  Rock 
I  reek.  Mono  County,  to  develop  a  15  000- 
hr  elielric  plant.  Other  sites  to  furnish 
storage  basins  are  Tuolumne  County  to 
develop  159.700  ;  Mariposa  and  Madera 
Counties,  a  total  of  15B.:!00  hp.,  and  Tulare 
County,  150,000  hp.  This  extensive  pro- 
gram  is  pending,  subject  to  the  decision  of 
the  Supreme  Court,  which  will  establish 
the  legality  of  the  $i:i,000.000  In  bonds 
voted  last  year  for  the  municipal  distribu- 
tion of  power.  The  development  of  the 
system  will  be  gradually  undertaken  for 
completion  to  meet  the  needs  of  the  city 
of  Los  Angeles. 

MILL  VALLEY.  PAL.— An  election  has 
been  held  for  the  purpose  of  voting  on  the 
formation  of  a  lighting  district  to  be  known 
as  the  Tamalpais  Valley  Public  Highway 
Lighting    District.      R.    E.   Graham   Is  clerk. 

HOI'SE.  ARIZ. —  Application  has  been 
filed  with  the  Slate  Water  Commi.ssioner 
by  R  M.  Stene  and  associates  of  Bouse  for 
lermlssion    to    harness    Williams    River    for 


the  purpose  of  generating  electric  energy  to 
supply  mines  in  Mohave  County  and  to 
Irrigate  land  in  Yuma  County. 

CASA  GRANDE.  ARIZ  —The  Chamber 
of  Commerce  Is  considering  the  possible 
establishment  of  a  new  eleetric  system  In 
this  place.  It  is  pro|)osed  that  the  farmers 
of  the  valley  organize  an  electric  pow.r  dis- 
trict and  bond  thilr  lands  for  a  sum  suf- 
ficient to  erect  a  power  plant  and  distribu- 
tion system  to  care  for  all  pumping  plants 
and  to  supply  electric  energy  for  other  pur- 
poses. 

FORT  STANTON,  N.  M.— Bids  will  be 
received  at  the  ollice  of  the  suiiervlalng 
architect.  Treasury  Department,  Washing- 
ton, D.  C„  until  Aug.  16.  for  remodeling 
power  house,  boiler  plant,  etc..  at  the  United 
States  Sanitarium.  Fort  Stanton.  Draw- 
ings and  sperlilcatlons  may  be  obtained 
from  the  custodian  at  the  sanitarium  or  at 
the  Washington  address. 


Canada 

FORDWICII.  ONT— Bids  will  be  re- 
ceived by  the  Town  Council,  care  of  J.  H 
Rogers,  until  Aug.  17.  for  the  Installation 
of  a  hydro-electric  lighting  and  power  dis- 
tribution  system,   to  cost  about   $10,000. 

LONDON.  ONT.— The  installation  of  an 
electric  motor  and  waterworks  electric 
I>umping  equipment  will  be  made  in  a  new 
school  now  under  construction  In  London. 
W.  G.  Murray,  Dominion  Savings  Building, 
Is  in  charge. 


(Issued   July    13,    1920) 

1,346,128.    DKVICK  FOR  .\TTAOMMEN'TOP   Ei.Er- 

TRic  CoNPi'CTORs  TO  iNsii.ATOBS :  Fred- 
erick H.  Kreb.s.  Fiedeilksb.rg.  near  Co- 
penhagen, Denmai'k.  -Vpp.  filed  June  4, 
1919.  For  quick  attachment  or  detach- 
ment 
1.346,223.  Electric  Arc  Furnace;  Lam- 
bcito  LombardI,  Rom<'.  Italy.  App.  filed 
Jan.  27.  1919.  Aiv  blown  against  mate- 
rial by  magnetic   field. 

(Issued   July    20,   1920) 
14,921   (reissue).  Tki.egraph  Transmitter: 
Edwin    H.    Plei-sen,    Topeka,    Kan.      App. 
filed      Dec.      31.      1918.        Perforated-tape 
system. 

1,346.821.  Dynamo  j-or  Liohtino  and 
-Motor  Ignition  :  lOmih'  !•'.  Girardeau, 
Paris.  France.  App.  fll.d  Oct.  1."..  1915. 
Single  armature  for  Ignition  and  lighting. 

1,346.849.  Electrolytic  Cell;  Robert  M. 
Shaw.  St.  Louis,  .\lo.  .\pp.  filed  .luly  29, 
1918.  P^or  separating  fluids  into  their 
component  gases. 

1,346.854.  Electric  Fi'rnace:  Edwin  L. 
Snuilley,  East  Orange,  N.  J.  .\pp.  tiled 
Oct.  21.  1919.  Ea.<iily  removable  heating 
elements. 

1,346.860.  Electrical  Ph'g  Connector; 
William  C.  Tregoning.  Cleveland.  Ohio. 
App.  filed  March  24.  1917.  Conductors 
easily  soldered  to  plug. 


1,346.128.     Device  for  Attachment  of 
Electric  Conductors  to  Insulators 

1.346.874.  Resistani-e  Mateiual;  Harrv  T 
Bellamy  Oak  Park.  III.  .\pp.  filed  Nov. 
16.  1918.  In.siilating  material  for  use 
with   heating  elements. 

1.346.994.  Signal:  Frank  H.  Thone,  Bing- 
ham Canyon.  I'tah.  .-Vpp.  filed  .March  3 
1919.     Automobile  direction  indicator. 

^•y7.002.  Electric  Imimlsio.v  Motor;  m 
E.  A.  Baule.  Lyons.  France.  App.  filed 
-May    1,    1919.      Electric    magnet    motor._ 

1.347.013.  Toaster:  Lloyd  G.  Copeman, 
Flint.  Mich.  App.  filed  Oct.  31.  1919. 
Grid    readily    removed. 

1.347,026.  ^VppARATfs  FOR  Extracting 
Li'^Ki'"'^'*'  *^'"^s  *'>'^  THE  Like:  Harold 
H.  Godfrey.  Los  Angeles.  Cal.  App.  filed 
Aug.  4,  1919.     For  gold  precipitation,  etc. 

1.347,049.  Correcting  Circi-its  for  High- 
Distortion-    Lines;    William    H.    Martin 

V'o'i'S    ^S-''^-    ^     ^'-      -^VV-    filed    June    18, 
isis.      Keeps    zero  from    wandering. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patent.'! 


1.347,069.  automatic  Telephone  System  : 
George  .-V.  Yanoihow.ski.  (^hicago.  Ill 
App.  filed  April  10,  1916.  ,\utomatic  two- 
wire  systems. 

1.347.088.  Electrolytic  Apparati's  •  Wil- 
liam E,  Greenawait,  Denver,  Col.  App 
filed  Feb.  1,  1917.  Electrolysis  of  llquld.s 
having  gas  in  solution. 

1.347.089.  Apparati-.s  for  Treating  Liqi'IDS 
WITH  Gases  :  William  E.  Greenawait. 
Denver,  Col.  App.  filed  Manh  25,  1915. 
Recovery  of  metals   from   volatile  fumes. 

1.347,102.       Resistance  Device;     Leonard 

Kebler,  Bronxville,  N.  Y.      App.  filed  Oct. 

23.     1915.       Resistive  conductor    covered 
by   insulating  coating. 

1.347.175.  Telephone  Instrument;  Frank 
J.  Reichmann  and  John  Press.  Chicago, 
III.  App.  filed  June  21.  1918.  Amplifier 
in  loud-speaking  circuits. 

1.317.176.  Telegraph  Signaling  System- 
Harry  O.  Rugh.  Chicago.  111.  App.  filed 
May   8,  1919.     Signal  of  the  buzzer  type. 

1.317.177.  Electric  Aiparati-s  for  Heat- 
ing AND  Vaporizing  HvDRocARnoN  Fuels  • 
Edward  Saslow.  .Muskegon.  Mich.  .\pp 
filed  Feb.  16.  1920.  For  internal-combus- 
tion engines. 

1.347.184.  Electric  .\rc-Weldino  Ma- 
chine; Reuben  S.  Smith.  .Milwaukee  Wis 
App.  filed  May  17.  1920.  Covering  ap- 
plied to  electrode  while  welding. 

1,347,189.  Recovery  of  Zinc  ry  Electrol- 
ysis :  Royale  H.  Stevens.  Hobart  Tas- 
mania. Australia.  .\pp.  fileil  Nov.  11. 
1919.  From  zinc  sulphate  solution  ob- 
tained by  leaching  ores.  etc. 

1,347,209.  Double-Coil  Oscillating  Motor: 
Loren  O.  Crenshaw,  1ms  Angeles.  Cal. 
App.  filed  May  7,  1919.  For  railway 
signals. 

1.347.239.  Trolley  Finder;  William  F. 
Jancey.  Portsmouth.  Va.  .\pp.  filed  July 
lo.  1919.  Prevents  arm  rising  above 
wire. 

1,3!7,2S0.  Electrochemical  Propellino 
AND  Trans-mitting  MECHANISM  ;  .\bsolem 
F,-  *-.  "^"i-  ^°^  Angeles.  Cal.  .\pp.  filed 
March  27,  1917.     For  motor  vehicles. 


l.:i47.25S.  Electrical  Signaling  System: 
.\rthur  T.  Dawson  and  George  T.  Buck- 
ham,  Westminster,  London.  England. 
.\pp.  filed  May  29,  1918.  For  gun-flre 
control,  etc, 

1.347,278.  Method  op  Electrically  Weld- 
ing -Metal  Plates  ;  Charles  H.  Kick- 
lighter.  Macon,  Ga.  App,  filed  May  5, 
1920.  Welds  through  small  piece  of  metal 
between   plates. 

1.347.305.  Motor  Control:  William  G. 
Taylor.  Schenectady,  N.  Y.  App.  filed 
May  29.  1917.  Drive  of  embossing  ma- 
chines. 

1.347.323.  -\i-TOMATic  Battery-Charging 
System  ;  Frank  E-  Case,  Schenectady. 
N.  Y.  App.  filed  Dec.  14,  1918.  Con- 
trolled by  current  through  artificial  load. 

1.347.328.  Radio-Signaling  System  ;  Alfred 
N.  Goldsmith.  New  York.  N.  Y  \pp 
filed  -March  29.  1917.  For  controlling 
the  amplitude  of  oscillations. 

1.347.378.  Spark-Gap  Indicator;  Tomlln- 
.•ion  F.  Johnson.  Jr.,  Atlanta.  Ga.  App 
filed  Jan.  12,  1920.  To  give  automatlcaUy 
sensible  Indication  of  weakening  or 
break-down   in   insulators. 


1.347,378.     Spark-Gap  Indicator 


1,34. .421.  Electrical  Indicator:  Fred  W. 
Temple.  Kalamazoo.  Mich.  .-ipp.  filed 
Sept.  25,  1917.  House  number  light  and 
bell. 

1,347.423.  Flashlight;  Joseph  Vince, 
Brooklyn.  N.  Y.  App.  filed  Sept.  18, 
1919.      Spring   assures    good   contacts. 

1,347,440.    Apparatus  f<ir  Propagating  and 

I.NTENSIFYINO      ELECTRICAL     OSCILLATIONS: 

John  J.  Callaghan.  Livermore.  Cal.  App. 
filed  Nov.  11.  1918.  Approaches  fre- 
quency  of  light  waves. 

1.347,457.  Feeding  Polyp  hase-Cubrent 
Circuits  with  Monophase  Current: 
Herbert  GutzwiUer,  .Schonenwerd,  Swit- 
zerland. App.  filed  -\ug.  5,  1918.  Splits 
current    by    commutator. 

1.347.460.        5IEANS     FOR     StTPPLTINO     LlOHT- 

iNo  AND  Ignition  Current  for  .\uto- 
MOTIVE  Vehicles;  John  A.  Heanv,  Flint. 
-Mich.  App.  filed  July  27.  1910.  Constant- 
current   generator- 


316 


ELECTRICAL    WORLD 


Vol.  76,  No.  6 


ALABAMA  Light  and  Traction  Associa- 
tion. Secretary-treasurer.  J.  P.  Ross.  Bir- 
mingham  Railway,  Light  &  Power  Co. 

American  Associatio.n  of  Engineers. 
Secretary.  C.  E.  Drayer,  63  East  Adams 
St.,  Chicago.  111.  Annual  convention.  Buf- 
falo,  N.    Y.,   May  10.   1921. 

AMERICAN  Electric  Railway  Associa- 
tion. Secretary.  B.  B.  Burritt.  8  West 
40th  St.,  New  York  City.  Annual  conven- 
tion, Atlantic  City,  N.  J.,  Oct.  11-15. 

American  Electrochemical  Society. 
Secretary.  Prof.  J.  W.  Richards,  Lehigh 
University,  Bethlehem,  Pa.  Annual  meet- 
ing, Cleveland,  Ohio,  Sept.  30-Oct.  2. 

American  Institute  of  Consulting  En- 
gineers, Inc.  Secretary,  F.  A.  Molitor,  35 
Nassau  St.,  New  York  City. 

American  Institute  of  Electrical  En- 
gineers. Secretary,  F.  L.  Hutchinson.  33 
West  39th  St..  New  York  City.  Board  of 
directors  meets  monthly.  Sections  and 
branches  in  the  principal  electrical  centers 
throughout  the  country. 

American  Physical  Society.  Secretary, 
Dayton  C.  Miller.  Case  School  of  Applied 
Science,    Cleveland.    Oliio. 

American  Society  for  Testing  Mate- 
rials. Secretary-treasurer,  C.  L.  Warwick, 
1315  Spruce  St.,  Philadelphia,  Pa. 

American  Welding  Society.  Secretary, 
H.  C.  Forbes,  29  W.  39th  St.,  New  York 
City. 

Arkansas  Utilities  Association.  Sec- 
retary, S.  E.  Dillon,  Hot  Springs.  Ark. 

Associated  Manufacturers  op  Elec- 
trical Supplies.  General  secretary,  C.  B. 
Dustin,    30   East   4 2d   St.,   New   York   City. 

Association  of  Edison  Illuminating 
Companies.  Secretary,  Preston  S.  Millar, 
Electrical  Testing  Laboratories,  New  York 
City. 

Association  of  Iron  and  Steel  Elec- 
trical Engineers.  Secretary.  John  F. 
Kelly.  Empire  Building.  Pittsburgh.  Pa. 
Annual  convention.  New   York,  Sept.  20-24. 

Association  of  Municipal  Electrical 
Utilities  of  O.ntario.  Secretary,  S.  R.  A. 
Clement,     190     University     Ave.,     Toronto. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer.  Joseph  A. 
Andreucetti,  Chicago  &  Northwestern  Rail- 
way. Chicago,  111.  Annual  meeting,  Chi- 
cago, 111.,  Oct.   28-31. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tary-treasurer. Capt.  W.  J.  Conway,  406 
Yorkshire  Building.  Vancouver.  B.  C.  An- 
nual meeting,  Vancouver,   B.   C,   Oct.   19. 

Canadian  Electrical  Association,  affili- 
ated with  N.  E.  I>.  .\.  Secretary-treasurer, 
Eugene  Vinet.  Shawinigan  Water  &  Power 
Co.,  Montreal,   Canada. 

Colorado  Electric  Light,  Power  and 
Railway  Associatio.n.  .Secretary-treasurer. 
M.  B.  W.  Baker,  Denver,  Col.  Annual 
convention,  Glenwood  .Springs,  Col.,  Sept. 
13-15. 

Conference  Club.  Secretary,  Sullivan 
W.  Jones,  19  West  44th  St..  New  York  City. 

Commercial  Section.  N.  E.  L.  A.  Secre- 
tary. R.   H.  Tillman,  Baltimore,  Md. 

Eastern  New  York  Section.  N.  E.  L.  A. 
Secretary,  J.  L.  Hemphill,  General  Electric 
Co.,  Schenectady.   N.   Y. 

Electric  Hoist  .Ma.n-i'facturers'  Asso- 
ciation. Secretary-Treasurer.  E.  Donald 
ToUes,  52  Broadway,  New  York  City. 

Electric  Furnace  Association.  Secre- 
retary.  Dr.  C.  G.  .Scliluedirberg.  Westing- 
house  Electric  &  Manufacturing  Co.,  East 
Pittsburgh,   Pa. 

Electrical  Manufactitrebs'  Club.  Sec- 
retary. F.  L.  Bishop.  Hartford  Faience  Co., 
Hartford.  Conn. 

Electrical  Safetv  Council.  Secretary, 
Dana  Pierce,  25  City  Hall  Place,  New 
York    City. 

Electrical  Supply  Jobbers'  Association. 
General  secretary,  p'ranklin  Overbaugh.  411 
South  Clinton   St..   Chicago.   111. 

Electrical  Supply  Jobbers'  As.socia- 
TION,  Atlantic  Division.  Secretary.  B. 
Donald  Tolles.  52  Broadway,  New  York 
City. 

Electrical  Supply  Jobbers'  Association, 
Pacific  Coast  Division.  Secretary,  Albert 
H.  Elliot,  602  Flatlron  Building,  San  Fran- 
cisco, Cal. 

Electrical  Trade  Association  of  Can- 
ada. Secretary.  William  R.  Stavely,  Royal 
insurance   Building.    Montreal.   Canada. 


Directory  of 

Electrical 
Associations 

Printed  in  the  First  Issue  of 
Each  Month 


Electric  Power  Club.  Secretary.  C.  H. 
Roth,    1410    West   Adams    St.,    Chicago.    III. 

Empire  State  Gas  and  Electrical  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
Grand  Central  Terminal  Building.  New 
York    City. 

Florida  Engineering  Society.  Secre- 
tary, J.  R.  Benton,  Gainesville,  Fla. 

iLLi.N'ois  State  Electric  Association. 
Secretary-treasurer,  R.  V.  Prather,  Spring- 
field,   111. 

Illuminating  Engineering  Society. 
General  secretary.  Clarence  L.  Law.  Sec- 
tions in  New  York,  Philadelphia.  Pitts- 
burgh, Cleveland,  Chicago  and  Boston.  An- 
nual  convention,    Cleveland,    Oct.    4-7. 

Indiana  Electric  Light  Association. 
Secretary.  Thomas  Donohue.  Lafayette.  Ind. 
Annual  convention,  Sept.  15-17,  French 
Lick,   Ind. 

Industrial  Electric  Heating  Associa- 
tion, Secretary.  Homer  Kunz.  Toledo 
Railways   &   Light   Co.,   Toledo,   Ohio. 

Institute  of  Radio  Engineers.  Secre- 
tary. Alfred  N,  Goldsmith,  College  City  of 
New  York,  New  York. 

INTERNATIONAL  ASSOCIATION  OP  MUNICI- 
PAL Electricians.  Secretary.  C.  R.  George, 
Houston,  Tex,  Annual  convention.  New 
Orleans,  La.,   Oct.   19-22. 

International  Electrotechnical  Com- 
Missio.N  (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary,  C.  le  Maistre,  28  Victoria 
Street,  Westminster.  London,  S,  W..  Eng- 
land. 

Iowa  Section,  N.  E.  L.  A.  Secretary- 
treasurer,   M.    G.    Linn,   Des   Moines,   Iowa. 

Jovian  Order.  Jupiter  (president), 
Arthur  J.   Binz,  Houston,   Tex. 

Kansas  Public  Service  Association. 
Secreta!-y-treasurer,  W.  W.  Austin,  Cotton- 
wood  Falls,   Kan. 

Michigan  Section,  N.  E.  L.  A.  Secre- 
tary, Herbert  Silvester.  .\nn  Arbor.  Mich. 
Annual  convention,  Ottawa  Beach,  Mich., 
Aug.    24-26. 

Mississippi  Electric  Association,  affili- 
ated with  the  N.  E.  L.  A.  Secretary,  E.  S. 
Myers,  Vicksburg,  Miss. 

Missouri  .\ssociation  of  Public  Utili- 
ties. Secretary-treasurer,  F.  D.  Beardslee, 
315  N.  12th  St.,  St.  Louis,  Mo. 

National  Association  of  Electrical 
Contractors  a.nd  Dealers.  Secretary.  W. 
H,  Morton,  110  West  40th  St,,  New  York 
City.  N,  Y.  State  associations  in  Alabama, 
Arkansas,  Connecticut,  (Jeorgia,  Kansas, 
Illinois.  Indiana.  Iowa.  Louisiana,  Mary- 
land. Massachusetts,  Michigan.  Minnesota, 
Missouri,  New  Jersey.  New  York.  Ohio. 
Oregon.  Pennsylvania.  Tennessee  and  Wis- 
consin, Annual  convention.  B;>ltiniore,  Md.. 
Oct.   4-8. 

National  Council  op  Lighting  Fixture 
Manufacturers,  Secretary.  C.  W.  Hoft- 
rlchter,    8410    Lake    Ave.,    Cleveland,    Ohio. 

National  Association  of  Electrical 
Inspectors.  Secretary-treasurer,  William 
L,  Smith,  Northeastern  College,  Boston, 
Mass. 

National  Electric  Light  Association. 
E.xecutive  assistjint  to  president.  M,  H. 
Aylcsworth.  29  West  39th  St..  New  York 
City. 

National  Electrical  Credit  Associa- 
tion. Secretary.  Frederic  P.  Vose.  1350 
Marquette  Building.  Chicago,  111. 

National  Fire  Protection  \ssociation. 
Secretary  of  ilictrical  committee,  Ralph 
Sweetland,   141    Milk   St..   Boston,   Mass. 


Nebraska  Section,  N.  E.  L.  A.  Secre- 
tar\'-tr<-:isurer.  B,  H.  Conlee.  Nebraska  Gas 
&  Electric  Co..  Beatrice,  Neb.  Annual  meet- 
ing. Omaha,  Neb.,  Sept,  8  and  9. 

New  Englant)  Electrical  Credit  Asso- 
ciation, Secretary.  Alton  F.  Tupper,  15 
State   St.,   Boston,    Mass. 

New  England  Geographic  Division, 
N.  E,  L.  A.  Secretary,  Miss  O.  A.  Bursiel, 
149  Tremont  St.,  Boston.  Mass.  Annual 
convention.  Kineo,  Me.,  Sept.  14-16. 

New  Mexico  Electrical  Association. 
Secretary-treasurer.  Charles  E.  Twogood. 
Albuquerque,    N.    M. 

New  York  Electrical  Credit  Associa- 
tion, Secretary,  E.  Donald  Tolles,  52 
Broadway,  New  York  City. 

New  York  Electrical  Society.  Secre- 
tary, George  H.  Guy,  29  West  39th  St.. 
New  York  City. 

North  Central  Electric  Association, 
N,  E.  L.  a.  Secretary,  M.  Barnett,  St.  Paul, 
Minn. 

Northwest  Geographic  Division,  N,  E. 
L,  A,  Secretary.  L.  A.  Lewis.  Washington 
Water  Power  Co.,  Spokane,  Wash.  Annual 
convention,   Spokane,  Wash..  Sept.   8-11. 

Ohio  Electric  Light  Association.  Sec- 
retary,    D.     L.     Gaskill,     Greenville.     Ohio. 

Ohio  Society  of  Mechanical,  Elec- 
trical AND  Steam  Engineers.  Secretary, 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus. 

OKLAHOMA  Utilities  Associ.\tion.  Sec- 
retary. H.  A.  Lane.  611  State  National 
Bank    Building,    Oklahoma    City. 

Pacific  Coast  Geographic  Division, 
N,  E,  L.  A.  Secretary,  A.  H.  Halloran. 
Rialto  Bldg.,  San  Francisco,  Cal. 

Pennsylvania  Electric  Association, 
State  Section  N.  E,  L,  A.  Secretary.  H.  M. 
Stme,  211  Locust  St.,  Harrisburg,  Pa.  An- 
nual convention,  Bedford  Springs,  Pa.,  Sept. 
S-11, 

Public  Relations  Section,  N.  E,  L.  a. 
Chairman,  J.  E.   Davidson,  Omaha,   Neb. 

Public  Service  Association  of  Virginia, 
Secretary,  W.  J.  Kehl,  Virginia  Railway  & 
Power   Co.,   Richmond,   Va. 

Public  Utilities  Association  of  West 
Virginia,  Secretary.  W.  C.  Davisson,  West 
Virginia  Water  &  Electric  Co.,  Charleston. 
W.   Va. 

Radio  Clue  of  America,  Secretary,  T.  J, 
Styles.  1112  S.  Curtis  Ave,,  Richmond  Hill, 
Queens  Borough,  N.  Y. 

Rocky  Mountain  Division,  N,  E.  L.  A. 
Secietary-treasurer,  A.  C.  Cornell.  Denver, 
Col,  Annual  convention,  Glenwood  Springs, 
Col.,  Sept.   13-15. 

Society  for  Electrical  Development, 
Inc.  General  manager,  J.  M.  Wakeman, 
Guaranty  Building,  522  Fifth  Ave  New 
York   City. 

Society  for  the  Promotion  of  Engi- 
neering Education.  Secretary.  Dean  P 
L,  Bisliop.  University  of  Pittsburgh,  Pitts- 
burgh,   Pa. 

Southeastern  Division,  N.  E.  L.  A.  Sec- 
rf'tary-treasurer.  Charles  A.  Collier,  Georgia 
Railway  &  Power  Co.,  Atlanta.  Ga.  An- 
nual  convention,   Miami,    Fla..    Nov.    17-19. 

Southern  California  Electrical  Con- 
tractors and  Dealers'  Association.  Sec- 
retary-treasurer, J,  E,  Wilson.  4  25  Consoli- 
dated Realty  Building,  Los  Angeles,  Cal. 

Southwestern  Electrical  and  Gas  As- 
sociation. Secretary,  H,  S.  Cooper,  403-4 
Slaughter  Building,   Dallas,  Tex. 

Southwestern  Society  of  Engineers, 
Seiret.uy,  C.  E.  Barglebaugh.  721  First 
National  Bank   Building,    El    Paso,   Tex. 

Technical  Section.  N.  E.  L.  a.  Secre- 
tary. W.  C.  Anderson,  29  West  39th  St., 
New  York  City. 

Toronto  Electrical  Contractors'  Asso- 
ciation, Secretary,  E.  F.  W.  Salisbury. 
615  Yonge  St.,  Toronto,  Ont. 

Tri-State  Water  and  Light  Associa- 
tion, Secretary-treasurer,  W.  F.  Steiglita, 
Columbia,   o.   C. 

Vermont  Electrical  Association,  Sec- 
ret.ny-treasurer,  A,  B.  Marsden,  Rutland, 
Vermont, 

Western  Association  of  Electrical  In- 
spectors, Secretary,  W.  S,  Boyd.  175  West 
Jackson  Blvd..  Chicago,  III,  Annual  con- 
vention,  Detroit,   Mich,,   Jan.    25-27,   1921. 

Western  Society  of  Engineers.  Elkc- 
thicai.  Section.  Secretary,  E.  .S,  Nether- 
cut.   1735  Monadnock   Block,  Chicago,  HI. 

Wisconsin  Electrical  Association,  Sec- 
retary J.  P,  I'ulllam.  1108  First  National 
Bank  Bldg..  Milwaukee,  Wis. 
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Tax-Exempt  Utility  Bonds 

THK  president  of  the  Chicago  Telephone  Company 
su.trpests  in  all  seriou.sness  that  public  utility  bonds 
be  placed  on  a  parity  with  municipal  and  other  govern- 
mental obligations  so  far  as  e.xemption  from  taxation 
is  concerned.  The  plea  offered  is  that  the  utilities 
render  a  public  service  like  municipalities  and  that  if 
the  bonds  were  tax  exempt  reductions  in  rates  would 
ensue.  There  is  no  doubt  that  such  exemption  would 
add  materially  to  the  attractiveness  of  all  railroad,  rail- 
way, gas,  water  and  electric  securities,  but  we  doubt 
whether  the  suggestion  will  receive  consideration.  There 
is  a  feeling  already  in  existence  that  the  list  of  tax-free 
securities  is  too  large  as  things  are. 

Higher  Rates  Necessary 

The;  Federal  Reserve  banks  are  offering  Treasury 
certificates  of  indebtedness  for  $150,000,000.  The 
certificates  will  be  exempt  both  as  to  principal  and 
interest  from  all  taxation  now  or  hereafter  imposed 
by  the  United  States  or  any  state  or  possession  of  the 
United  States  and  from  any  local  tax,  and  they  will 
yield  interest  at  the  rate  of  6  per  cent  per  annum.  We 
cite  this  as  an  instance  of  the  high  cost  of  money  to 
the  government  and  offer  it  as  justification  for  higher 
rates  of  return  to  public  utilities.  Considering  the  tax- 
exempt  features  of  the  notes,  the  yield  to  the  investor 
is  more  than  6  per  cent,  and  yet  public  utilities  are 
expected  to  make  extensions  on  borrowed  money  yield- 
ing 8  per  cent  or  less.  Of  course  the  money  cannot 
always  be  obtained.  Only  recently  a  leading  Illinois 
utility  offered  $10,000,000  worth  of  three-year  7  per  cent 
notes,  and  five  leading  Chicago  bankers  jointly  bid 
94*  for  the  issue,  or  a  yield  basis  of  almost  9  per  cent. 
This  was  considered  [irohihitive  public  utility  credit,  and 
the  company  withdrew  the  issue  and  the  needed  improve- 
ments were  not  made.  Thus,  unless  higher  rates  are 
forthcoming  to  ju.stify  earnings  which  will  procure 
money  in  an  abnormally  high  market,  utilities  are  pun- 
ished, but  only  at  the  expense  of  the  general  public. 

Massing  Engineering  Society  Influence 

IN  THE  two  months  that  have  elapsed  since  the 
Federated  American  Engineering  Societies  was  so 
auspiciously  ushered  into  being  at  Washington,  D.  C, 
much  has  been  accomplished  toward  the  completion  of 
its  organization  plans.  The  four  founder  societies  have 
taken  favorable  action  and  are  now  considering  definite 
procedure  for  completing  their  affiliation.  Invitations 
have  been  sent  to  some  150  national,  regional,  state  and 
local  engineering  bodies  to  become  charter  members. 
It  is  now-  the  obligation  of  every  engineer  who  is  a 
member  of  any  one  or  more  of  such  organizations  to 
familiarize  himself  with  the  work  of  the  new  federation, 
as  outlined   in  detail   in   the    issue  of  the   ELECTRICAL 


World  for  June  12,  pages  1359  to  1364.  No  movement 
in  the  history  of  engineering  organizations  has  been  so 
far-reaching  and  no  previous  opportunity  has  come  to 
engineers  as  a  body  to  make  their  influence  a  real  power 
in  national  affairs  and  the  work  in  which  engineers  are 
themselves  vitally  interested  as  individuals.  It  makes 
possible  group  action  on  matters  heretofore  taken  up 
by  individual  societies  and  co-ordinates  the  efforts  of  all 
engineers  on  matters  of  common  interest.  This  influence 
among  others  that  the  new  body  will  exert  should  compel 
prompt  consideration  of  membership  applications  by  the 
many  small  as  well  as  the  larger  organized  groups  of 
engineers.  Indifference  in  this  matter  will  not  l^e  in 
accord  with  the  kind  of  thinking  that  is  generally 
credited  to  the  engineer,  for  this  is  the  fitting  oppor- 
tunity for  him  to  e.stabli.sh  himself  and  his  profession 
in  national  as  well  as  local  engineering  affairs. 

Qualifications  of  Engineering  Teacliers 

FROM  the  growing  discussion  of  how  to  obtain  and 
retain  competent  instructors  in  the  technical  col- 
leges against  the  competition  of  the  industrial  interests, 
and  in  the  face  of  the  fact  that  stipends  all  too  meager 
in  1914  mean  actual  privation  in  1920,  a  few  notes 
sound  clearly.  One  of  these  is  that  the  competent 
engineering  teacher,  or,  rather,  teaching  engineer, 
must  have  had  practical  experience  which  he  can  tran- 
slate into  instruction.  The  days  when  a  newly  robed 
graduate  could  step  from  the  scholar's  bench  to  the 
schoolmaster's  rostrum  with  no  further  qualification 
than  mastery  of  textbook  theory  have  been  swept  into 
the  past. 

Faith  in  Regulation  Justified 

THE  railroads  of  the  country  have  set  an  example 
of  patience  and  forbearance  which  is  worthy  of 
emulation.  Harassed  by  low  rates,  high  costs  and  labor 
difficulties  innumerable,  not  to  mention  government 
ownership,  they  have  steadfastly  maintained  their  faith 
in  American  interests  and  principles.  Did  the  proper 
authorities  award  high  wages,  the  verdict  was  accepted 
and  labor  paid.  Were  freight  embargoes  promulgated, 
the  orders  were  scrupulously  observed.  Any  and  every 
edict,  though  it  plunged  the  railroads  deeper  into  the 
slough  of  economic  despair,  was  carried  out.  Even  the 
Interstate  Commerce  Commission,  which  was  presumed 
to  serve  as  a  bulwark  between  the  railroads  and  the  pub- 
lic, for  years  treated  the  roads  in  a  niggardly  fashion. 
Nevertheless,  they  kept  right  on.  Undernourishment, 
however,  had  its  effect,  and  when  at  length  the  railroads 
appeared,  weak  and  emaciated,  before  the  Interstate 
Commerce  Commission  and  asked  for  help  that  august 
body  perceived  the  serious  consequences  of  its  lack  of 
action  and  straightway  granted  relief  to  the  tune  of 
$1,500,000,000.     The   whole   episode   should   strengthen 
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the  faith  of  everj-  public  utility  in  commission  regula- 
tion. Some  will  claim  that  the  award  to  the  railroads 
was  rather  belated,  but  the  main  fact  is  that  the  award 
came,  and  this  in  itself  is  a  triumph  for  regulation. 


Transoceanic 
Telephony 

JULY,  1920,  was  marked  by  two  important  develop- 
ments in  radio-telephony  (reported  in  our  issue  for 
July  31)  which  have  an  important  bearing  upon  the 
final  goal  of  radio  engineers,  the  transmission  of  speech 
across  the  oceans.  While  speech  has  been  transmitted 
from  Washington  to  Honolulu  and  from  New  Bruns- 
wick, N.  J.,  to  France  previously,  the  problem  of  ex- 
tending as  rapidly  as  possible  the  radius  of  speech  by 
the  use  of  commercial  apparatus  is  being  still  further 
investigated,  and  it  is  said  upon  good  authority,  al- 
though complete  details  are  lacking,  that  the  St.  John's 
demonstrations  of  the  Marconi  engineers  were  a  step 
nearer  to  the  use  of  commercial  apparatus  for  such 
service.  It  should  be  borne  in  mind,  moreover,  that 
success  at  600  miles  (950  km.)  in  the  summer  time 
may  easily  be  equal  to  1,000  miles  (1,600  km.)  in 
the  winter  time,  when  atmospheric  electricity  offers 
much  less  disturbing  influence.  Moreover,  in  extend- 
ing its  telephone  service  across  the  water,  even  a 
distance  of  30  miles  (48  km.)  to  the  Catalina  Islands, 
without  intervening  wires,  the  American  Telephone 
&  Telepraph  Company  has  established  what  is  be- 
lieved to  be  the  finest  commercial  service  of  this 
sort.  One  may  conceive  of  the  huge  Bell  system  grad- 
ually reaching  out  into  the  waters  to  establish  regular 
telephonic  communication  between  this  country,  its 
insular  territory  near  the  coast  and  even  across  the 
seas,  and  boats  leaving  and  entering  American  ports. 
To  establish  communication  where  wires  cannot  readily 
be  instal'ed  is.  of  course,  pre-eminently  the  future  field 
for  radio-telephony.  Commercial  service  of  this  nature 
has  now  begun. 


The  Strategy  of 

Interconnection 

WHEN  interconnection  has  to  be  effected  as  part 
of  an  effort  to  keep  down  costs  by  those  who 
are  trying  to  run  a  system  for  operating  profit  against 
rising  expenses,  the  treatment  of  the  situation  requires 
finesse.  It  is  such  a  case  that  we  consider  this  week — 
the  gathering  into  a  coherent  system  of  a  group  of 
small  towns  and  cities  in  the  rich  farming  country 
of  Indiana,  facing  the  need  of  rigid  economy  by  reason 
of  the  scattered  service.  Our  readers  will  find  the 
storj'  particularly  instructive  because  of  its  dealing 
with  costs.  The  places  served  were  in  two  groups  quite 
apart,  and  to  reap  the  advantages  of  interconnection 
it  was  necessary  to  erect  about  12.5  miles  (200  km.) 
of  transmission  line.  Some  useful  economies  were 
introduced  by  rebuilding  6,600-volt  lines  to  accom- 
modate 33,000  volts,  while  the  main  link  was  a  new 
line  of  the  latter  voltage. 

This  line  was  built  on  a  strikingly  economical  basis 
and  has  given  good  service.  It  consists  of  30-ft.  (9-m.) 
cedar  poles  with  6-in.  and  7-in.  (15-cm.  and  17..5- 
cm.)  tops,  butts  treated,  and  spaced  at  about  130  ft. 
(39  m.).  Metallic  cross-arms  were  mounted  on  these, 
carrying  45,000-volt  pin-type  insulators.  The  construc- 
tion is  light,  but  heavy  enough  for  the  No.  6  medium- 
hard-drawn  conductors  used.     The  remarkable  feature 


of  the  case  is  that  even  in  these  expensive  times 
this  line  was  built  for  a  shade  under  $2,000  a  mile 
for  labor  and  material.  Including  some  reconstructed 
6,000-volt  line,  right-of-way  and  even  substations,  the 
33,000-volt  line  barely  turned  $2,500  per  mile. 

At  one  end  an  old  plant  was  rehabilitated  and  put 
in  shape  for  emergency  service  by  installing  a  new 
boiler  unit  and  feed-water  heater,  lagging  steam  pipes 
and  putting  engines  in  first-class  condition.  This  was 
done  without  breaking  service  in  the  absence  of  trans- 
mitted power,  though  the  task  proved  to  be  a  stren- 
uous one. 

Incidentally  a  most  efficient  job  was  done  in  the  erec- 
tion of  two  substations  of  the  outdoor  kind,  each  rated 
at  600  kva.  in  three  units.  One  of  these  is  equipped 
with  electrolytic  lightning  arresters,  while  the  other 
involved  the  extra  expense  of  a  pair  of  induction  reg- 
ulators. The  first  of  these  substations  cost  ready  to 
run  about  $15.50  per  kva.,  the  second  only  $13.15. 
There  is  a  lesson  for  many  a  group  of  small  properties 
in  the  care  and  ingenuity  by  which  an  efficient  re- 
habilitated system  was  put  into  operation  at  a  sin- 
gularly low  cost.  A  struggle  to  achieve  results  of  this 
sort  costs  in  resourcefulness  and  thought  more  than 
many  a  pretentious  network,  and  it  is  such  a  struggle 
that  comes  in  the  adverse  conditions  that  surround 
scores  of  small  undertakings. 


Fuel-Oil 

Atomization 

DISCUSSION  is  in  progress  among  some  central- 
station  operators  as  to  the  advisability  of  a  change- 
over from  coal  as  fuel  to  the  use  of  fuel  oil  or  crude 
petroleum.  Owing  to  the  necessity  for  ever-increasing 
power  plant  capacity,  attention  must  of  course  be  given 
to  the  particular  type  of  atomizer  to  be  used  in  spray- 
ing the  oil  into  the  furnace  in  order  to  bring  about  the 
most  efficient  combustion  and  at  the  same  time  develop 
the  furnace  capacity  to  a  maximum.  In  general,  three 
different  methods  of  atomization  are  now  in  common 
practice.  One  method  is  to  spray  the  oil  into  the 
furnace  by  means  of  steam,  while  a  second  method 
involves  the  use  of  compressed  air,  and  the  third 
makes  use  of  some  mechanical  device  to  accomplish 
atomization. 

In  essential  features  the  mechanical  atomizer  burner 
consists  of  a  nozzle  containing  a  conical-shaped  orifice 
through  which  the  oil  is  forced  at  high  pressure,  the 
oil  being  first  heated  to  a  temperature  approaching 
its  flash  point,  while  within  the  nozzle  means  are  pro- 
vided to  give  the  oil  a  whirling  motion  of  sufficient 
intensity  to  make  it  fly  into  a  spray  on  account  of 
the  centrifugal  force  as  soon  as  it  leaves  the  nozzle. 

In  practically  all  of  the  large  central-station  plants 
on  the  Pacific  Coast,  where  the  use  of  fuel  oil  has 
been  developed  to  a  remarkably  high  degree  of  effi- 
ciency, atomization  by  steam  is  in  use.  From  2  to 
4  per  cent  of  the  steam  generated  is  blown  into  the 
furnace  to  accomplish  this  result.  Hitherto  mechanical 
atomization  has  found  its  greatest  application  aboard 
ship,  where  it  has  proved  unusually  effective.  It  would 
appear,  however,  that  certain  definite  advantages  in  the 
increasing  of  furnace  capacity  by  means  of  mechanical 
atomization  should  lead  those  contemplating  a  change- 
over from  coal  to  fuel-oil-burning  plants  to  give  care- 
ful consideration  to  the  type  of  atomizer  that  is  to 
be  used. 
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The  Vision  of 
the  West 

FROM  the  East  to  the  West  over  the  trails  of  the 
miner  of  '49,  now  obscured  by  modern  means  of 
transportation,  go  annually  hordes  of  sightseers,  a 
mixed  group  of  nature  lovers,  business  men,  oppor- 
tunity seekers  and  the  like,  each  with  a  home-made 
impression  of  Western  industry  and  the  social  life 
and  customs  of  those  who  have  created  it.  The  in- 
fluence of  prose  and  verse  and  the  tales  of  those  who 
have  returned  have  frequently  made  scoffers  and 
unbelievers.  The  knocker,  however,  finds  life  uncon- 
genial in  the  West.  Somebody  is  sure  to  tell  him  that 
the  mule  makes  no  progress  while  he  is  kicking,  or 
he  will  be  shown  some  work  of  the  human  brain  and 
hand  that,  except  through  the  evidence  of  the  eye, 
would  seem  utterly  beyond  the  range  of  economical 
possibility. 

Good  roads  and  the  automobile  have  done  much 
to  reveal  the  true  vision  of  the  Western  pioneers, 
for  transportation  by  this  means  makes  it  possible  for 
those  interested  in  things  electrical,  when  visiting  the 
large  water-power  developments  of  the  High  Sierras 
and  following  the  240  miles  of  150,000-voIt  transmis- 
sion circuits  into  the  city  of  Los  Angeles,  to  pass 
through  the  huge  tropical  fruit  gardens  of  central  Cali- 
fornia. The  large  annual  returns  from  these  so-called 
gardens  or  fruit  ranches  are  the  demonstration  that  the 
difference  between  the  barren  dessert  and  production  at 
$500  to  ;f  1,000  per  acre  is  water  and  that  the  most  eco- 
nomical agency  for  its  distribution  is  the  motor-driven 
pump. 

Persistence  coupled  with  ingenuity  may  be  observed 
this  year,  with  a  precipitation  and  run-off  far  below 
normal  and  coal  unobtainal)le,  in  applications  of  oil 
and  gas  in  the  southern  coast  section  and  powdered 
fuel  and  hogged  fuel  in  the  northern  section  in  order 
to  insure  a  continuity  of  electric  service.  Further- 
more, though  capital  from  financial  centers  of  the  East 
has  been  insufficient,  construction  can  be  observed 
supported  by  local  funds,  and  plans  for  future  work 
that  will  substitute  fleets  of  bombing  planes  for  motor 
trucks  or  temporary  railroads  in  the  delivery  of  con- 
struction material  and  machinery  to  new  water-power 
sites  over  the  precipitous  Sierras.  Here  the  obstacle 
not  only  of  time  but  of  money  for  road  building  to 
the  extent  of  $4,000  to  $6,000  per  mile  is  being  over- 
come. 

Again,  in  the  West,  where  long  transmission  lines 
and  high  voltage  are  synonymous,  the  applica- 
tion of  220,000  volts  may  be  observed  as  an  economic 
necessity  because  of  savings  that  total  for  one  long 
line  something  like  the  ten  million  dollars  which  a  dupli- 
cation of  present  construction  would  retiuire.  On 
the  Kern  River  may  be  seen  a  new  arrangement  to 
serve  two  systems,  one  of  50  cycles  and  the  other  of 
60  cycles,  by  the  use  of  two  waterwheels  driving  the 
same  generator  but  having  different  speeds.  Across 
practically  the  entire  length  of  three  of  the  North- 
western states  stretches  a  practical  demonstration  of 
steam-railroad  electrification  that  in  economy  of 
operation  and  efficiency  of  service  has  surpassed  the 
fondest  dreams  of  the  original  promoters.  Opportuni- 
ties for  industrial  development  also  ordinarily  unasso- 
ciated  with  the  Pacific  Coast  are  springing  up  in  the 
great  Northwest,  which,  when  stimulated  by  proper 
publicity  regarding  the  natural  resources  and  facilities 
of  that  territory,  will  enable  even  greater  utilization 


of  potential  water  powers  than  exists  at  the  present 
time.  Easterners  too  frequently  have  the  impression 
that  the  Westerner  is  addicted  to  ridiculous  bragging 
concerning  the  future  of  his  section,  but  this  is  unfair. 
He  who  glories  in  the  building  of  congested  industrial 
centers  in  the  East  cannot  view  the  opportunities  of 
the  West  and  the  future  that  is  yet  to  be  built  without 
being  filled  with  admiration  for  American  initiative  and 
accomplishment,  be  it  West  or  East,  and  for  the  con- 
stitution which  makes  these  sections  one. 


Coolins:  Transformer 
Vaults 

THERE  is  a  temperature,  determined  by  the  nature 
of  the  insulation,  beyond  which  a  transformer  can- 
not safely  be  worked.  Under  load  a  certain  stable 
temperature  is  attained,  depending  on  the  copper  and 
iron  losses  and  on  the  facilities  for  getting  rid  of 
the  heat  thus  generated.  Since  the  cooling  of  air- 
cooled  transformers  depends  on  the  temperature  differ- 
ence between  the  cooling  surface  and  the  surrounding 
air.  the  exchange  of  this  air  largely  determines  the 
final  results.  Some  light  is  thrown  on  this  subject 
of  ventilation  by  W.  W.  Parker  in  our  columns  this 
week. 

In  theory,  ventilation  is  the  exact  inverse  of  elec- 
tric heating,  but  in  practice  this  is  not  the  easiest 
way  of  getting  results  for  a  transformer  vault. 
The  value  of  Mr.  Parker's  experiments  lies  in  the 
empirical  but  very  convenient  data  obtained  from  a 
variety  of  existing  vaults  under  working  conditions. 
As  a  matter  of  experience  a  rise  of  15  deg.  C.  of 
the  air  above  the  rated  working  temperature  of  the 
transformer  is  about  all  that  is  safe  even  for  full 
loads  over  a  rather  limited  time,  and  under  average 
conditions  Mr.  Parker  finds  that  to  keep  within  limits 
75  cu.ft.  to  100  cu.ft.  of  air  per  kilowatt  of  trans- 
former loss  must  be  removed  from  the  inclosure  per 
minute. 

This  must  practically  be  done  by  natural  draft 
either  by  general  circulation  or  by  a  chimney  of  height 
and  capacity  enough  to  do  the  work.  The  data  ob- 
tained and  tabulated  give  the  required  information  to 
the  engineer.  The  exposure  of  the  vault  with  respect 
to  prevailing  summer  winds  is  in  some  cases  a  not 
unimportant  factor. 

The  solution  of  a  concrete  problem  is  given  in  some 
detail  both  with  and  without  a  deliberately  planned 
chimney,  which  seems  on  the  whole  the  best  method 
of  insuring  really  good  and  reliable  ventilation.  Such 
a  chimney  can  be  figured  much  in  the  ordinary  way, 
though  the  height  is  generally  small.  The  data  given 
in  the  tables  pertain  to  fairly  sizable  installations  rang- 
ing from  225  kw.  to  1,600  kw.,  such  as  are  usually 
to  be  found  in  vaults.  In  smaller  examples  the  loss 
of  heat  through  the  walls  would  usually  be  propor- 
tionately greater  and  hence  the  ventilation  required 
a  simple  matter.  A  practical  hint  is  given  respecting 
the  avoidance  of  moisture.  This  requires  that  no  part 
of  the  installation  shall  be  permitted  at  any  stage  of 
operations  to  be  below  the  temperature  of  the  external 
air.  Where  a  switchroom  is  separate  from  the  trans- 
former inclosure  there  is  some  risk  of  this,  and  hence 
there  should  be  suflftcient  ventilation  between  the  two 
inclosures  to  keep  the  temperature  above  the  effective 
dew  point. 


Henry  Latham  Doherty 


Engineer,  financier,  utility 
healer  of  sick  public 

ALWAYS  seeking  new  problems  to  solve  and 
solving  them,  H.  L,  Doherty  has  forced  his  way 
up  through  the  ranks  until  he  is  now  at  the 
head  of  one  of  the  largest  public  utility  holding 
companies  in  the  United  Slates,  the  Cities  Service 
I'ompany,  with  properties  situated  in  more  than 
half  the  states.  He  was  a  newsboy  In  <  olumbus. 
Ohio,  when  at  the  age  of  twelve  he  entered  the 
utility  field  as  an  omce  boy  with  the  Columbus  Cras 
Company.  As  a  result  of  hard  work  and  hard 
study  he  advanced  rapidly  in  the  engineering  de- 
partment and  at  the  age  of  twenty-two  becanie 
chief  engineer  and  .a.sslstant  to  the  manager  of  the 
Columl>u»  plant.  His  work  attracted  attention,  and 
when  .shortly  afterward  the  Madison  (Wis.)  Gas 
tc  Klectrio  Company  ni^eded  some  one  to  put  it  hack 
on  its  feet  young  Doherty  was  chosen.  \\  bat  nc 
did  at  Madison  he  duplicated  at  many  other  places 
in  the  next  few  years  until  he  became  widely  known 
s  a  healer  of  sick  utilities.  All  this  time  he  had 
been  working  for  others.  At  the  age  of  tlilrty-four 
however,  he  broke  loose  and  began  to  acquire  one 
Sftef  another  "sick"  utility  which  he  reorgariized 
and  put  back  on  a  dividend-paying  basis.  !•  i  om  this 
beginning  grew  up  his  large  l'"li''^"tillt.v  busim.ss^ 
to  which  In  more  recent  years  he  has  attached  an 
oil  business  of  very  large  proportions. 


manager,  rate  expert,  and 
service  corporations 

Wherever  Mr.  Doherty  has  taken  hold  he  has 
left  an  enduring  impression.  This  is  just  as  true 
of  association  work  that  he  has  undertaken  as  It 
is  of  his  utilities.  He  guided  the  Society  for  Elec- 
trical Development  from  its  beginning  until  a  year 
or  so  ago.  He  has  been  .Jupiter  of  the  Jovi.an  Order 
■ind  in  1901  was  elected  president  of  the  National 
Electric  Light  Association,  the  first  of  a  long  line 
of  youns  ni<'n  to  hold  that  office.  When  he  took 
office  th?  N.  K.  L.  A  was  largely  an  ongineermg 
body.  He  saw  the  need  for  covering  all  utllit>  woiK. 
and  at  his  .suggestion  its  program  was  broadened 
to   include   commercial   and    accounting  activities. 

To  his  early  method  of  self-education,  in  i.virsuit 
of  which  wlu-never  he  witnessed  an  engineering 
om.raUon  new  to  him  he  would  stu.l.v  out  its  theory 
at  night,  the  industry  owes  the  "cadet-school  sys- 
tem Following  his  lead  other  utility  organizations 
iresimilailv  training  their  future  executives.  In 
1000  he  proposed  his  '■three-charge  rate,  now  gen- 
era v  known  by  his  name,  doing  much  to  popularize 
the  "rcadlness-to-serve  charge"  in  rate  schedules. 
Mr  Doherty  celebrated  bis  (iftietb  birthday  on 
M-iv 'l5  His'emplovees  ni:irked  this  occasion  In  a 
most  niting  manner  by  planting  a  Doherty  tree  at 
.act!  Doherty  property,  there  to  stand  through  the 
years  to  come  as  a  tribute  to  their  chief. 


Interconnecting  Small  Cities 

Data  on  the  Costs  of  Present-Day  Line  Construction,  Together  with  Methods  of  Emergency 

Operation,  Collected  from  Indiana  Central-Station  Companies  Serving 

Twenty-one  Communities  in  the  Hoosier  State 


WENTY-ONE   communities   in   south   central 
Indiana  ranging  in  size  from  200  to  20,000 


I  inhabitants  are  served  by  the  Wabash  Valley 
-Li-  Electric  Company  and  the  Putnam  Electric 
Company.  Between  the  cities  served,  which  are  in  two 
groups,  about  125  miles  1200  km.)  of  transmission  line 
has  been  erected.  The  general  idea  pursued  by  the 
present  management  has  been  typical  of  the  progressive 
tendency  toward  inter- 
connection that  has  been 
necessary  throughout  the 
Middle  West  in  order  to 
shut  down  inefficient  gen- 
erating plants.  The  com- 
pany's more  recent 
experience  has  included 
construction  of  some  new 
lines  to  operate  at  33,000 
volts  and  others  to  ope- 
rate at  11,000  volts  and 
the  reconstruction  of 
6,600-volt  lines  to  operate 
at  33,000  volts.  This  .>x- 
perience  is  of  particuUii- 
interest,  not  only  because 
it  represents  present-day 
costs  but  because  it  shows 
how  use  is  made  of  a 
rather  lighter  type  of 
33,000-volt  construction 
that  can  be  employed 
to  handle  comparatively 
light  loads.  The  over-all 
average  cost  of  the  33,000- 
volt  construction  and  the 
reconstruction  of  the 
6,600-volt  lines,  including 
right-of-way  and  substa- 
tions, was  about  $2,510 
per  mile.  The  3n,000-volt 
construction  cost  about  $1,967  per  mile  for  labor  and 
material. 

More  specific  information  can  be  brought  out  by 
relating  the  story  of  two  typical  lines — one  a  33,000-volt 
line  from  Clinton  to  Greencastle  and  the  other  an  11,000- 
volt  line  from  Jasonville  to  Clay  City.  The  need  for 
the  Clinton-Greencastle  line  became  apparent  when  the 
company  bought  the  Greencastle  generating  plant  and 
found  that  to  produce  electricity  there  was  very  ex- 
pensive. A  possible  solution  of  this  difficulty  lay  in  the 
building  of  a  new  plant  or  in  the  building  of  a  trans- 
mission line  over  the  32  miles  (51  km.)  between  the 
two  cities.  Over  a  part  of  the  distance  a  6,600-volt  line 
was  ali-eady  operating  from  Clinton  to  Rosedale.  It 
was  decided  to  rebuild  this  line  to  operate  at  33,000 
volts  and  to  use  it  as  a  part  of  the  Clinton-Greencastle 
line.  It  was  also  decided  to  rehabilitate  the  Greencas- 
tle plant  so  that  it  would  be  available  for  emergency 
service  at  the  end  of  the  32-mile  (51-km.)  line.  The 
vicinity  of  this  line  also  promises  additional  mining 
and  small-town  load. 


LAYOUT  OF  SYSTEM  INTERCONNECTED 


The  new  construction  for  the  33,000-volt  Clinton- 
Greencastle  line  consisted  of  30-ft.  (9-m.)  cedar  poles 
with  6-in.  (15-cm.)  and  7-in.  fl8-cm.)  tops  with  brush- 
treated  butts.  These  poles  carried  3-ft.  (6.9-m.)  Key- 
stone arms  and  45,000-volt  pin-type  Locke  insulators. 
The  conductor  for  the  main  line  was  No.  6  medium  hard- 
drawn  s(-lid  copper  wire.  At  crossings  No.  2  seven- 
strand  wire  on  suspension  insulators  was  employed.  The 

poles  were  set  forty-one 
to  the  mile.  No  ground 
wire  of  any  kind  was  used, 
as  the  Wabash  Valley 
Electric  Company's  expe- 
rience indicated  that  it 
was  not  necessary  in  this 
territory.  Where  new 
construction  was  required 
this  sort  of  wood-pole  line 
was  erected  along  the 
right-of-way  that  was 
partly  private  and  partly 
followed  the  highways  of 
the  country.  Between 
Rosedale  and  Clinton, 
however,  where  a  6,600- 
volt,  single-phase  line  had 
been  in  operation  on  an 
ordinary  wooden  two-pin 
arm,  this  construction 
was  utilized  partly  in 
changing  over  to  33,000- 
volt  operations.  These 
two-pin  arms  were 
dropped  and  fastened  to 
the  poles  at  a  lower  point 
temporarily  while  the  line- 
men put  the  metal  Key- 
stone arms  on  the  tops  of 
the  poles.  With  both  sets 
of  arms  on  the  poles  the 
third  wire  was  strung  and  tied  in  on  the  pole  pin  and 
then  the  two  wires  of  the  6,600-volt  line  were  moved  up 
to  the  outer  pin  on  the  Keystone  arm.  This  change- 
over was  accomplished  with  the  6,600-volt  line  in 
operation. 

The  substations  along  the  line  are  mostly  of  standard 
delta-star  construction.  At  Clinton  the  substation  con- 
sists of  two  banks  of  transformers  stepping  up  the 
energy  from  2,200  volts  to  33,000  volts.  One  of  these 
banks  of  transformers  is  rated  at  600  kva.  and  the  other 
at  375  kva.  This  substation  is  laid  out  so  that  either 
bank  of  transformers  can  be  switched  to  either  of  the 
outgoing  lines.  At  Lyford  two  25-kva.  transformers 
operating  in  open  delta  are  used  to  step  dowTi  the  po- 
tentials from  33,000  volts  to  2,300  volts  for  town  light- 
ing. This  is  an  ordinary  wood-pole  substation.  At  the 
nearest  point  on  the  transmission  line,  Rosedale,  another 
wood-pole  substation,  mounting  a  50-kva.,  single-phase, 
33,000-2,300-volt  transformer,  is  used  for  transmitting 
energy  at  2,200  volts  2  miles  (3-km.)  to  the  town  for 
lighting.      The    substation    at    Greencastle    consists    of 
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three  200-kva.,  33,000-2,300-volt  transformers  arranged 
for  parellel  operation  in  an  emergency  with  the  600  kw. 
of  generators  in  the  power  house.  Along  the  Green- 
castle  line  three  sectionalizing  points  have  been  erected 
at  distances  of  about  10  miles  (16  km.)  apart.    The  loca- 
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FLEXIBLE  SWITCHING  ARRANGEMENT  FOR  TWO  CIRCUITS 

tions  for  these  sectionalizing  points  were  selected  partly 
to  obtain  equal  spacing  and  partly  to  give  easy  access 
to  them  from  the  automobile  roads.  These  sectionaliz- 
ing points  mount  standard  pole-top  disconnecting 
switches. 

The  costs  of  these  various  substations  and  of  the 
transmission  lines  are  shown  in  the  accompanying  table. 
The  Clinton  substation,  which  is  equipped  with  electroly- 
tic lightning  arresters  and  two  banks  of  transformers, 
cost  for  labor  and  material  $9,329.  The  short  branch  line 
to  Rosedale,  including  the  substation,  cost  $1,469  to 
rebuild.  The  cost  of  the  material  and  labor  in  the  line 
from  Clinton  to  Greencastle  totals  $53,807.  This  in- 
cludes both  the  cost  of  new  constuction  and  the  cost  of 


mated,  however,  that  the  cost  of  rebuilding  the  line 
from  Clinton  to  Rosedale  Junction  was  approximately 
$5,600  for  labor  and  material.  This  was  a  distance  of 
7  miles  (11  km.),  showing  the  cost  per  mile  of  labor 
and  material  for  rebuilding  to  be  approximately  $800. 
This  would  leave  the  remainder  of  the  $53,807  to  be 
charged  to  the  new  construction;  therefore  the  cost 
of  the  new  construction  would  be  $53,807  minus  the 
$5,600,  or  $48,207.  Since  the  poles  on  this  line  were 
set  forty-one  to  the  mile,  and  since  1,002  poles  were 
used,  this  would  indicate  that  the  line  is  approximately 
244  miles  (40  km.)  long,  and  figuring  on  this  basis  the 
cost  of  the  labor  and  material  for  the  new  construction 
would  be  $1,967  per  mile. 

All  of  these  figures,  as  well  as  the  data  in  the  table, 
are  to  cover  only  labor  and  material  and  do  not  include 
the  usual  charge  of  10  per  cent  for  engineering  and 
superintendence.  On  this  basis  the  entire  job,  includ- 
ing only  labor  and  material,  cost  $73,018,  and  if  the 
charge  of  10  per  cent  for  engineering  and  superintend- 
ence is  allowed,  the  total  cost  of  building  the  trans- 
mission line  and  installing  the  substation  was  $80,320. 
In  the  table  an  attempt  has  been  given  to  list  the  costs 
of  the  principal  items  individually  and  to  group  under 
the  heading  of  miscellaneous  all  of  the  smaller  items 
of  labor  and  material  expense  that  were  necessarily 
incurred. 

The  11,000-volt  construction  between  Jasonville  and 
Clay  City  was  almost  identical  in  its  specifications 
with  the  33,000-volt  line  between  Clinton  and  Green- 
castle, except  that  a  15,000-volt  insulator  instead  of  a 
45,000-volt  insulator  was  used.  This  line  was  12  miles 
(19  km.)  long.  Six  miles  (10  km.)  of  it  was  built  on 
the  railroad  right-of-way  and  the  remainder  was  built 
along  highways  between  the  two  towns.  To  have  hauled 
the  poles  on  trucks  or  wagons  to  their  respective  loca- 
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CROSS-SECTION  OF  ONE  OF  THE  SUBSTATIONS  DESIGNED  FOR  TWO  CIRCUITS 


changing  over  the  6,600-volt  line  for  33,000-volt  opera- 
tion. It  had  been  the  intention  to  segregate  the  cost 
of  the  new  line  from  the  cost  of  the  rebuilt  line,  but 
owing  to  the  way  the  work  was  done  it  was  found  that 
this  was  a  virtual  impossibility.    The  company  has  esti- 


tions  along  the  railroad  right-of-way  would  have  been 
expensive  in  this  case,  on  account  of  the  fact  that  the 
poles  would  have  had  to  be  skidded  to  their  location  by 
teams  operating  either  across  very  rough  country  or  on 
an  almost  impassable  railroad  right-of-way.    To  obviate 
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this  difficulty  the  company  hired  a  locomotive  and  a 
couple  of  railroad  flat  cars  from  the  railroad  company 
and  distributed  the  poles  along  the  track  at  approximate 
locations  and  later  piked  them  into  the  holes.  The  price 
charged  for  the  use  of  the  railroad  equipment  was 
reasonable,  and  the  saving  which  the  use  of  it  effected 
was  considerable.  The  cost  of  this  line  was  $1,400  per 
mile,  without  transformers,  and  the  use  of  the  railroad 
equipment  partly  accounts  for  this  low  cost. 

While  the  experience  with  the  33,000-volt  construc- 
tion described  here  has  not  been  of  especially  long  dura- 
tion, the  line  had  withstood  the  greater  part  of  one 
winter's  operation  before  this  comment  was  prepared. 
Until  that  time  one  patrolman  and  one  helper  operating 
in  a  Ford  car  had  been  able  successfully  to  take  care 


replace  an  old  one  that  had  been  made  out  of  a  dis- 
carded condenser.  The  old  heater  was  found  to  be 
entirely  clogged  with  scale.  In  the  engine  room  there 
are  three  engine-driven  units.  One,  rated  at  250  kw., 
is  direct-connected.  The  two  others  are  belted  units, 
rated  at  250  kw.  and  150  kw.  respectively.  On  the 
direct-connected  250-kw.  unit  all  bearings  were  renewed 
and  a  new  governor  mechanism  was  installed.  Steam 
pipes  throughout  the  plant  were  covered  with  heat- 
insulating  material,  and  steam  traps  and  other  devices 
were  installed.  The  two  other  engine  units  were  worked 
over  in  a  similar  manner,  but  since  they  are  belt-driven 
they  had  depreciated  to  a  greater  extent  than  the  first 
unit.  They  are  considered,  therefore,  less  reliable  than 
the  direct-connected  unit  for  operation  today. 


DOUBLE-CIRCUIT  SUBSTATION  AT  CLINTON;    600-KW.   STATION   REPLACES   STEAM   PLANT 


of  the  Clinton-Greencastle  line  and  enough  of  the  other 
lines  in  the  company's  northern  territory  to  make  the 
total  mileage  of  line  cared  for  by  this  crew  about  75 
miles  (.120  km.).  They  carry  in  the  car  a  set  of  John- 
son high-tension  tools  and  get  over  the  entire  line  about 
once  a  week.  The  main  trouble  has  come  from  insula- 
tors which  are  shot  by  hunters.  However,  in  spite  of 
this  annoyance  the  service  on  the  line  has  been  con- 
sidered quite  satisfactory. 

Part  of  this  success  may  be  attributed  to  the  rapid 
emergency  service  which  it  is  possible  to  give  the  city 
of  Greencastle  from  the  rehabilitated  power  plant  there. 
When  this  plant  was  purchased  it  was  in  very  poor  con- 
dition, and  it  is  still  very  exi>ensive  to  operate.  It  will, 
however,  give  service  in  an  emergency.  When  the  plant 
was  purchased  the  overhauling  processes  were  started 
in  the  boiler  room,  where  a  250-hp.  return  tubular 
boiler  and  two  150-hp.  water-tube  boilers  were  retubed 
and  reset.  In  addition  to  this  the  company  installed 
one  new  150-hp.  fire-tube  boiler.  These  are  all  hand- 
fired  units.     A  new  feed-water  heater  was  installed  to 


During  this  reconstruction  period  in  the  engine  room 
service  was  maintained  from  this  plant  without  the 
assistance  of  the  transmission  line.  The  story  of  the 
methods  used  in  maintaining  service  while  this  re- 
building was  in  progress  is  almost  romantic.  There 
were  times  when  the  combination  operating  and  con- 
struction crews  found  it  necessary  to  operate  the  plant 
with  one  man  at  the  engine  throttle  and  another  at 
the  switchboard  because  the  governor  mechanism  on  the 
only  engine  available  for  service  was  out  of  commission. 
However,  by  persistent  effort,  which  was  often  con- 
tinuous throughout  twenty-four  hours  of  the  day,  these 
men  succeeded  in  maintaining  service  for  the  city,  not 
only  while  the  boiler  room  and  the  engine  room  were  re- 
built but  also  while  the  switchboard  was  moved  from 
one  location  to  another. 

The  present  method  of  operation  in  normal  times  is 
to  supply  the  city  of  Greencastle  with  energj'  received 
over  the  transmission  Unes  of  Clinton  at  33,000  volts. 
In  an  emergency,  however,  one  250-hp.  boiler  which 
carries  100  lb.   (7  kg.  per  sq.cm.)  of  steam  all  of  the 
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time  can  be  placed  on  the  line  and  can  pick  up  the  load 
in  from  three  to  five  minutes.  An  engineer  who  is 
regularly  employed  by  the  company  lives  directly  across 
the  street  from  the  power  plant,  and  he  is  able  to  get 
the  Greencastle  plant  on  the  line  without  help.  When 
an  emergency  is  to  be  met  he  throws  the  draft  on  this 


33,000-VOLT  CONSTRUCTION,  COSTING  ABOUT  $2,000  A   MILE 
A — Pole  top  showing  light  type  of  construction  and  absence  of 
sky  wire.     B — A  typical  corner. 

250-hp.  boiler  and  starts  the  250-kw.  engine-driven, 
direct-connected  unit,  and  immediately  upon  accom- 
plishing this  puts  fire  under  the  new  150-hp.  boiler, 
which  is  kept  ready  for  firing  but  is  not  lighted  until 
it  is  needed.  This  boiler  always  has  coal  on  the  grate 
which  can  be  fired  by  carrying  a  few  shovelfulls  of  live 
coals  from  the  250-hp.  boiler.  By  the  time  the  load 
begins  to  drag  heavily  on  the  250-hp.  boiler  the  150-hp. 
boiler  is  usually  ready  to  give  some  help.  The  150-hp. 
boiler  can  be  placed  under  full  steam  in  about  one  hour 
under  favorable  conditions.    When  both  of  these  boilers 


TRANSMISSION   LINE   COSTS    IN  INDIANA   (UNDER  CONDITIONS 
IN  SUMMER  AND  FALL  OF  1919) 

Clinton  Substation; 

Lightning  arresters $1,293 

Tower  and  high-tension  equipment 2, 1 7 1 

Transformers,  three  200-kva 4,417 

Miscellaneous  material  and  labor 1,446 

$9,327 

Branch  line  to  Rosedale  transmission  line,  2  miles $355 

Uosedale  50-kw.  substation 1,114 

$1,469 

Clinton-Greencastle  Line: 

Right-of-way $2,422 

Conductor  and  guy  wire 9,9 1 2 

1,002  poles 7,306 

1,264  cross-arms 3,226 

4.253  insulators 8,706 

4,570  pins  and  bolts 2,379 

Three  air-brake  switches 447 

324  anchors 622 

Auto  repairs,  operation  and  tires 1,784 

Bond  interest  during  construction 1.105 

Insurance   998 

Freight,  drayage  and  express 1,539 

Labor 12,150 

MiscellaneouB  expense 1,21 1 

$53,807 

Greencastle  Substation ; 

Two  34.5-kw.  induction  regulators $2,300 

One  ouUloor  substation 874 

Three  200-kva.  transformers 4,207 

Freight  and  drayage 222 

Miscellaneous  expense.  . .  .«.• ■. *. .  269 

$7,872 

Substation  equipment  at  Lyf ord 543 

Total  cost  of  labor  and  material $73,018 

1 0  per  cent  engineering  superintendence 7,302 

Grand  total $80,320 


are  in  operation  it  is  possible  to  operate  one  of  the 
250-kw.  generators  and  the  150-kw.  generator  if 
necessary,  but  it  is  usually  found  that  a  250-kw.  unit 
will  carry  the  load. 

The  cost  of  this  emergency  service  is  about  one  ton 
of  coal  a  day.  Accidental  interruption  to  service  has 
been  experienced  only  about  once  every  two  months,  but 


the  Greencastle  plant  is  operated  on  the  average  about 
once  every  ten  days  or  two  weeks,  because  it  is  needed 
to  help  out  the  Clinton  plant  when  boiler  cleaning  or 
repair  v/ork  is  necessary  there.  It  is  believed  that  after 
the  transmission  line  has  weathered  the  first  winter 
interruptions  will  be  less  frequent. 

The  construction  and  rebuilding  on  these  properties 
were  carried  out  under  the  direction  of  their  operating 
management,  which  consists  of  C.  M.  Poor,  vice-presi- 
dent and  manager  of  the  Wabash  Valley  Electric  Com- 
pany, Clinton,  and  C.  W.  Otis,  local  manager  of  the 
Putnam  Electric  Company,  Greencastle,  Ind. 


Tendencies  in  Ornamental 
Street  Lighting 

Any  "White-Way"  Lighting   Should  Conform  to  Gen- 
eral City  Plan — The  Parkway  System  Is  Dis- 
cussed and  Suggestions  Regarding 
Installation  Are  Made 

By  L.  A.  &.  Wood 

Manager   Illuminating    Section    Westinghouse    Electric    & 
Manufacturing  Company 

AN  ORNAMENTAL  street-lighting  system  should 
,  be  considered  as  part  of  a  scheme  for  beautifying 
the  city  as  a  whole  and  not  as  a  means  of  advertising 
one  section  of  a  city  perhaps  to  the  detriment  of  some 
other  locality.  In  recent  years,  moreover,  the  intensity 
of  illumination  on  city  streets  has  been  materially 
increased  and  the  necessity  for  brilliant  lighting  or 
"white  ways"  in  individual  localities  has  disappeared. 
An  appreciation  of  this  condition  will  help  in  solving 
the  problems  in  connection  with  ornamental  street 
lighting  because  it  opens  the  way  to  the  proper  financing 
of  the  installation  and  the  maintenance  of  the  system 
when  completed. 

The  cost  of  the  installation  of  an  ornamental  street- 
lighting  system  might  very  well  be  borne  by  the  prop- 
erty owners  on  the  street  where  the  ornamental  system 
is  to  be  installed,  but  the  maintenance  of  such  a  system 
should  be  borne  by  the  city  as  a  whole. 

The  most  satisfactory  way  of  financing  an  ornamental 
street-lighting  system  is  for  an  improvement  district  to 
be  created  and  the  adjacent  property  owners  assessed 
on  a  front-foot  basis  in  the  same  way  as  they  would 
be  assessed  for  any  other  municipal  improvement.  In 
general  the  expense  to  the  property  owner  for  the  com- 
plete installation  under  a  scheme  of  this  character  is 
very  low,  usually  not  more  than  $1.50  per  front  foot, 
while  the  cost  to  the  individual  citizen  for  maintenance 
of  the  improved  system  from  which  he  receives  mate- 
rial benefit  is  negligible. 

It  is  thought  that  the  central  station  should  dis- 
courage the  indiscriminate  installation  of  ornamental 
posts  outside  business  premises,  and  all  suggestions  for 
"white  ways"  should  be  the  subject  of  careful  considera- 
tion and  consultation  with  the  city  authorities  before 
the  central  station  takes  an  active  part  in  their  promo- 
tion. "White  ways"  should  always  be  considered  in 
connection  with  the  "city  beautiful"  idea  and  in  the 
light  of  ornamental  systems  benefiting  the  city  as  a 
whole  rather  than  as  a  means  of  advertising  some  par- 
ticular locality. 

The  manufacturers  of  ornamental  street-lighting 
devices   may   with    advantage   be   consulted,    and   their 
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suggestions  may  well  have  very  serious  consideration 
before  any  ornamental  system  is  designed,  for  some  of 
the  manufacturers  of  this  class  of  apparatus  have  col- 
lected valuable  data  on  the  subject  which  is  at  the 
service  of  any  city  interested. 

The  central  station  is  particularly  interested  in  the 
maintenance  of  ornamental  li>>:hting  systems,  and  from 
the  central  station  standpoint  as  well  as  from  the  city's 
a  series  system  is  usually  the  best  to  adopt.  If  lamp 
renewals  are  covered  by  the  maintenance  contract  the 
central  station  will  find  that  the  moving-coil  regulating 
transformer  will  give  the  best  results  owing  to  its  per- 
fect regulation  under  all  conditions.  The  ease  with 
which  a  series  system  may  be  controlled  and  extended 
renders  it  particularly  suitable  from  a  central-station 
standpoint. 

Advantages  of  Parkway  Scheme 
OF  Distribution 

There  has  been  some  difference  in  opinion  as  to  the 
relative  advantages  of  a  conduit  system  versus  "park- 


a  prepared  trench,  leaving  a  loop  at  the  location  of 
each  post  sufficiently  long  to  reach  the  terminal  of  the 
disconnecting  device  in  the  base  of  the  post,  and  to  pour 
cement  around  the  loop  to  form  the  foundation  for  the 
post. 

This  's  a  more  satisfactory  method  than  the  usual 
one  of  making  the  post  foundations  first  with  the  con- 
duit elbows  for  the  cable  to  be  drawn  through,  as  it 
leaves  the  cable  intact  until  the  time  the  connections 
are  made  in  the  base  of  the  post. 

A  disconnecting  pothead  should  be  used  in  the  base 
of  the  post,  and  this  should  be  of  such  design  as  thor- 
oughly to  seal  the  ends  of  the  steel-armored  cable  and 
efficiently  bond  and  ground  the  steel  armor  and  lead 
covers.  It  should  also  be  designed  so  that  the  post  wir- 
ing is  automatically  disconnected  from  the  underground 
system  and  the  circuit  in  the  base  of  the  post  re-estab- 
lished by  a  short-circuiting  device  in  the  event  of  the 
post  being  accidentally  broken.  A  device  of  this  char- 
acter was  introduced  about  three  years  ago  and  has 
given  very  satisfactory  results. 
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way"  or  steel-armored  cable,  but  the  general  consensus 
of  opinion  is  in  favor  of  the  latter.  The  argument 
in  favor  of  the  con<iuit  system  is  the  ease  with  which 
damaged  cable  may  be  withdrawn  from  the  conduit, 
but  if  the  installation  is  properly  made  this  should  not 
be  necessary  except  in  the  unlikely  event  of  the  cable 
being  subjected  to  mechanical  injury,  in  which  case  the 
location  of  the  fault  is  a  comparatively  easy  matter. 

Steel-armored,  lead-covered  cable  should  be  laid  in 
a  shallow  trench  below  the  curb  or  in  the  "parkway," 
if  there  be  any,  and  in  this  position  it  is  not  likely 
to  be  damaged.  It  is  important  that  ends  of  the  cable 
where  cut  should  not  be  expos-ed  to  the  weather  or 
faults  may  readily  be  developed  from  moisture.  All  are 
familiar  with  the  precautions  taken  by  cable  manufac- 
turers to  seal  the  ends  of  the  cable  before  it  leaves 
the  factory,  but  unfortunately  very  little  care  is  exer- 
cised in  this  direction  when  the  cable  is  installed. 

The  best  way  to  install  armored  cable  is  to  lav  it  in 


It  is  desirable  that  a  device  be  used  in  the  top  of 
the  post  for  relieving  the  terminals  of  the  lamp  socket 
from  the  strain  of  the  weight  of  the  cable  used  in  wiring 
the  post. 

There  is  considerable  difference  of  opinion  among 
engineers  as  to  the  best  type  of  glassware  for  street- 
lighting  units,  but  the  consensus  of  opinion  is  in 
favor  of  diffusing  glassware  for  ornamental  units 
cwing  to  the  practical  elimination  of  glare  with  this 
type  of  glass.  Glare  within  the  range  of  vision  of  the 
pedestrian  or  vehicle  driver  should  always  be  avoided. 

A'thcu2:h  during  the  war  there  were  few  developments 
in  street-lighting  units  there  has  been  great  activity 
in  this  direction  since,  and  we  may  look  for  many  new 
devices  in  the  near  future  which  will  materially  assist 
efforts  at  making  the  "city  beautiful"  an  accomplished 
fact  in  so  far  as  the  lighting  of  the  streets  is  con- 
cerned. The  possibilities  of  well-planned  street  light- 
ing should  be  realized. 


Considerations  in  the  Burning  of  Fuel  Oil 

The  Scarcity  of  This  Fuel  and  the  High  Price  of  Other  Fuels  Make  It  Im- 
perative to  Give  Greater  Thought  to  Relative  Economies  of  Oil  and  Coal, 
to  Equipment  and  to  Method  of  Operation  than  Has  Ever  Been  Done 


WITH  oil  becoming  scarcer  and  scarcer  and 
coal  at  a  price  undreamt  of  before  the 
war  it  is  worth  while  for  every  company 
to  consider  the  relative  economy  of  oil 
and  coal  in  its  plants  and  where  oil  is  the  answer  to 
give  more  attention  to  the  equipment  required  as  well 
as  to  the  best  method  of  operating  it.  Even  if  oil  does 
show  a  lower  yearly  expense  than  coal  it  would  be 
unwise  for  any  company  to  adopt  it  without  considering 
that  a  greatly  increased  demand  may  make  it  almost 
impossible  to  obtain  oil  at  any  price.  Furthermore, 
each  company  has  to  consider  whether  it  is  best  situated 
to  receive  oil  or  coal  shipments  regularly.  Limitations 
imposed  by  city  ordinances  on  amount  of  oil  storage  also 
have  an  important  bearing  on  the  question  of  what  fuel 
should  be  used. 

As  a  basis  for  comparing  the  use  of  oil  and  coal  the 
following  points  should  be  considered : 

1.  Oil  fuel  is  cheaper  per  B.t.u.  than  coal  in  most 
parts  of  the  United  States. 

2.  Boiler  room  labor  can  be  minimized. 

3.  Ash  handling  expense  is  eliminated. 

4.  Fires  need  not  be  banked  and  each  fire  is  working 
at  high  efficiency. 

5.  Although  both  oil  and  coal  may  be  purchased  upon 
B.t.u.  basis  the  tests  involved  in  checking  oil  values  are 
more  easily  and  cheaply  applied  by  the  small  companies. 

6.  Oil  fuel  can  be  burned  more  efficiently  than  coal. 

7.  Boiler  rooms  and  surroundings  can  be  kept  neat 
and  clean. 

Assuming  that  fuel  oil  containing  18,500  B.t.u.  per 
pound  is  available  in  competition  with  a  high-grade  coal 
testing  14,500  B.t.u.  per  pound,  that  the  efficiency  of 
the  coal  furnace  is  60  per  cent  and  that  of  the  oil 
furnace  70  per  cent,  the  theoretical  equivalent  for  each 
long  ton  of  coal  would  be  4.5  barrels  of  oil.  Higher  oil 
efficiencies  than  that  assumed  have  been  obtained,  how- 
ever, and  if  attainable  in  the  average  plant  would  mate- 
rially reduce  the  ratio  indicated. 

The  installation  of  oil-burning  equipment  in  the 
ordinary  plant  is  not  very  expensive.  It  is  claimed  by 
manufacturers  of  such  apparatus  that  the  saving  in 
operating  cost  should  pay  for  the  changes  in  the  average 
plant  in  two  years.  The  burner  in  most  common  use  for 
high-pressure  work  is  of  the  steam-atomizing  type. 
The  steam  projects  the  oil  in  a  fan-shaped  sheet  of 
minute  particles  which  extend  from  the  burner  mouth 
over  the  full  width  of  the  combustion  chamber. 
Recently  considerable  thought  has  been  given  to  the 
application  of  mechanical  atomizers  to  stationary  boilers 
because  here  is  a  possibility  of  forcing  them  to  greater 
capacities  than  steam  atomizers.  Furthermore,  such 
burners  are  said  to  make  more  effective  utilization  of 
furnace  space. 

One  fireman  can  take  care  of  ten  oil-fired  boilers,  so 
that  in  large  plants  the  decrease  in  labor  required  would 
be  considerable.  The  coat  of  unloading  coal,  usually 
greater  than  that  for  oil,  and  the  handling  of  ashes  are 
eliminated.  In  the  case  of  banked  fires  coal  is  being 
burned  wastefully,  whereas  with  oil-burning  apparatus 
as  soon  as  the  load  begins  to  decrease  burners  can  be 
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shut  down  or  cut  off  entirely  in  any  desired  boiler  or 
boilers  and  only  enough  fuel  burned  to  maintain  the 
load. 

Since  fuel  oil  is  the  residuum  after  the  lighter  and 
more  inflammable  oils  have  been  distilled  off  it  has  a 
high  flash  point  and  can  be  handled  with  considerable 
safety.  The  flash  point  is  usually  above  170  deg.  F. 
(76  deg.  C.)  (open-cup),  and  in  the  process  of  oil 
burning  it  is  not  necessary  to  raise  the  temperature  of 
the  oil  above  this  point.  The  Mexican  oil  so  extensively 
used  in  the  Eastern  states  is  a  heavy  dark-brown  oil, 
ranging  in  gravity   from   11   deg.   to   18   deg.   Be. 

Equipment  Required 

Application  of  an  oil-burning  system  to  any  plant 
requires  a  storage  tank  for  the  fuel  oil,  a  pumping  unit 
for  drawing  the  oil  by  suction  from  the  storage  tank 
and  forcing  it  under  pressure  to  the  burners,  a  general 
piping  scheme  for  the  necessary  oil  and  steam  pipes,  and 
the  furnace  changes  whereby  the  coal-burning  furnaces 
can  be  transformed  to  oil-burning. 

The  storage  tank  may  be  of  either  concrete  or  steel, 
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depending  upon  local  conditions.  The  usual  practice  is 
to  make  it  large  enough  for  at  least  a  two  weeks'  supply 
of  fuel  if  the  plant  is  close  to  an  abundant  source.  The 
farther  a  plant  is  removed  from  an  oil  supply  station 
the  larger  its  storage  should  be.  A  safe  rule  is  to  figure 
4j  bbl.  of  oil  of  42  gal.  (156  1.)  each  as  the  equiva- 
lent of  a  long  ton  of  coal.  Knowing  the  coal  consump- 
tion of  a  plant  the  size  of  the  required  oil  storage  can 
be  computed.  Under  ordinary  conditions  the  actual 
operation  week  by  week  should  be  much  better  than 
this  approximation. 
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To  obtein  the  shortest  pipe  lines  the  storage  reservoir 
should  be  installed  as  close  to  the  boiler  room  as  pos- 
sible, but  this  location  should  conform  to  any  insurance 
or  local  fire  regulations.  Usually  the  reservoir  is  placed 
below  ground  and  adjacent  to  a  railroad  siding,  if  oil 
is  to  be  received  in  tank  cars.  As  Mexican  oil  is 
extremely  sluggish  when  cold  the  tank  cars  are 
equipped  with  a  steam  coil  for  heating  the  oil  to  a 
temperature  high  enough  to  permit  it  to  flow  freely. 
The  oil  outlet  from  the  tank,  which  is  at  the  bottom  and 
near  the  center  of  the  car,  is  either  4  in.  or  6  in.  (,10 
cm.  or  15  cm.),  depending  upon  the  type  of  car. 

There  are  two  methods  in  use  for  unloading.  Either 
the  oil  is  permitted  to  flow  by  gravity  into  a  hopper  in 
the  middle  of  the  track  or  a  flexible  hose  coupling  is 
used  to  connect  the  car  with  the  storage-tank  filling 
pipe.  The  track  hopper  is  the  easier  to  manipulate.  If 
a  flexible  hose  is  used  it  should  be  6  in.  (15  cm.)  in 
size  to  accommodate  the  largest  tank  car.  A  hose  of 
this  size  is  very  heavy  and  in  cold  weather  becomes 
quite  stiff  and  unwieldy. 

For  the  best  results  the  filling  pipe  should  have  as 
much  slope  as  possible,  because  oil  is  extremely  viscous 
when  cold.  The  filling  pipe  should  be  at  least  6  in.  in 
diameter,  and  if  the  line  is  to  have  a  somewhat  flat  slope 
an  8-in.  or  10-in.  (20-cm.  or  25-cm.)  pipe  is  preferable. 

When  it  is  impossible  to  install  a  storage  reservoir 
where  it  can  be  filled  froni  a  railroad  siding  it  is  nec- 
essary to  install  an  unloading  pump  to  draw  the  oil 
through  a  flexible  hose  connection  from  a  car  and  force 
it  under  pressure  to  the  reservoir,  which  may  be  at  a 
considerable  distance.  Or  the  tank  car  can  discharge 
into  a  small  reservoir  near  the  siding,  and  from  here 
the  oil  can  be  pumped  to  the  main  storage.  In  any  case 
the  long-pressure  line  from  pump  to  main  storage 
should  be  provided  to  drain  the  oil  out  when  not  in  use, 
and  it  should  be  heated  to  keep  the  oil  warm  during 
pumping  operations. 

Pumping  Unit. — Drawing  the  oil  by  suction  from  the 
main  reservoir  or  from  an  auxiliary  service  tank,  the 
main  pump  forces  it  under  pressure  to  the  burners. 
Usually  this  unit  consists  of  two  standard  duplex-type 
steam  pumps,  specially  fitted  for  fuel  oil,  and  one  or  two 
heaters  to  give  the  oil  the  desired  temperature  for 
burning.  Only  one  pump  is  required  at  any  time,  the 
second  pump  being  a  spare.  The  unit  may  be  con- 
veniently piped  so  that  either  or  both  heaters  may  be 
used  with  either  or  both  pumps,  and  there  should  be 
included  as  accessories  an  oil  strainer,  a  pump  lubri- 
cator, an  air  chamber  (to  eliminate  pump  pulsation), 
an  automatic  pump  governor  maintaining  a  constant 
pressure  for  the  oil  discharge,  an  automatic  oil-relief 
valve,  a  pressure  gage  and  thermometers  for  indicat- 
ing the  temperature  of  the  oil  entering  and  discharging 
from  the  unit. 

The  exhaust  steam  from  the  pumps  is  used  to  heat 
the  oil  in  the  heaters,  and  no  additional  supply  of  live 
steam  is  necessary.  The  oil  should  reach  the  pump  at 
a  temperature  betvveen  80  deg.  F.  and  100  deg.  F. 
(26  deg.  C.  and  .38  deg.  C),  and  after  passing  through 
the  heater  should  be  between  140  deg.  F.  and  160 
deg.  F.  (60  deg.  C.  and  76  deg.  C).  which  is  the 
desired  temperature  for  burning.  Pumping  units  are 
made  in  various  sizes  to  agree  with  the  boiler  horse- 
power of  the  plant.  A  typical  pumping  unit  is  shown 
in  Fig.  1. 

Piping  System. — The  general  piping  system  consists 


essentially  of  a  pump  suction  from  tank,  oil  discharge 
from  pump,  oil  return  to  tank,  main  steam  supply  and 
steam  coils  in  storage  tank. 

To  eliminate  fire  hazards  a  gravity  feed  should  not 
be  used,  and  the  pump  suction  line  should  be  as  short 
and  direct  as  possible.  It  is  possible  to  have  a  total 
suction  lift  of  about  18  ft.  (5.4  m.),  provided  that  the 
oil  is  kept  at  80  deg.  to  100  deg.  F.  and  the  suction 
distance  is  short.  Because  of  the  sluggish  flow  of  the 
oil  the  suction  pipe  should  be  several  sizes  larger  than 
the  inlet  at  the  pump  and  reduced  to  the  proper  size 


KIG.    2 — FURNACE   CHANGES    FOR    RETURN    TUBULAR   BOILER 

near  the  pump.  This  line  should  be  carefully  tested 
with  a  vacuum  gage  before  using  to  insure  its  being 
absolutely  air-tight.  There  should  be  a  foot  valve  at 
the  suction  end  of  the  tank. 

After  leaving  the  pump  the  oil  discharge  is  generally 
dropped  below  the  floor  level  and  carried  in  a  trench 
along  in  front  of  the  boilers,  with  T's  at  the  proper 
places  for  conducting  the  oil  to  the  burners.  If  it  is 
desired  to  meter  the  oil  a  meter  should  be  placed  on 
the  line  between  the  pump  and  the  first  branch  T  at 
some  convenient  place. 

As  the  oil  return  line  is  a  continuation  of  the  dis- 
charge line,  going  back  to  the  storage  tank,  it  should 
be  placed  in  the  same  trench  in  front  of  the  boilers. 
It  is  used  to  circulate  the  oil,  especially  when  the  sys- 
tem is  cold  and  when  the  plant  is  being  started  after 
a  shut-down  period.  This  line  should  also  carry  back 
to  the  storage  tank  any  oil  which  passes  the  automatic 
pressure-relief  valve  on  the  pumping  unit.  If  a  meter 
has  been  installed  on  the  discharge  line  a  meter  should 
also  be  placed  on  the  return  line  to  measure  any  oil 
returned  to  the  tank,  and  thus,  by  the  difference,  one 
may  learn  how  much  oil  has  been  actually  used. 

It  is  important  that  the  main  steam  supply  should 
be  taken  from  a  source  to  insure  the  driest  steam  pos- 
sible. It  should  have  a  general  slope  in  the  direction 
of  the  steam  travel  and  should  discharge  into  a  trap 
at  its  lowest  point.  This  main  should  furnish  steam 
directly  to  the  burners,  to  the  pumps  and  to  the  heat- 
ing coils  in  the  tanks.  If  oil  is  received  by  tank  car 
a  steam  line  should  also  be  extended  to  the  railroad 
siding  for  heating  the  steam  coils  in  the  tank  cars. 
Usually  a  reducing  valve  can  be  installed  to  furnish 
low-pressure  steam  for  both  the  storage  tank  and  the 
tank-car  heating  coils. 

Steam  Coils. — Every  tank  should  have  a  heating  coil, 
to  maintain  the  oil  at  a  temperature  of  80  deg.  to  100 
deg.  F.  as  it  enters  the  pump.  It  is  common  prac- 
tice to  place  a  spiral  coil  incased  in  a  hood  around 
the  foot  valve  of  the  suction  pipe.  This  coil  heats  the 
oil  where  it  is  needed,  directly  around  the  suction  pipe. 
Besides  this  spiral  coil  there  should  also  be  a  flat  coil. 
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made  of  standard  lengths  of  pipe  with  open-pattern 
return  bends,  resting  a  few  inches  above  the  floor  of 
the  tank.  This  is  to  prevent  the  oil  from  becoming 
too  sluggish.  In  some  small  tanks  having  a  capacity 
less  than  30,000  gal.  (113,000  1.)  it  is  customary  to 
use  only  the  flat  coil.  For  a  tank  of  this  size  a  coil 
of  twelve  pieces  of  1-in.  (2.5-cm.)  pipe,  20  ft.  (6  m.) 
long,  would  heat  the  whole  body  of  oil  to  the  desired 
temperature,  provided  that  the  tank  was  below  ground 
or  otherwise  protected  from  loss  of  heat  through 
radiation. 

It  is  quite  common  practice  to  build  a  box  inside  the 
storage  tank  with  the  suction  pipe  projecting  down 
into  one  end.  At  the  opposite  end,  near  the  bottom, 
should  be  an  opening,  a  few  inches  off  the  floor,  for 
admitting  oil  into  the  box.  Between  this  opening  and 
the  suction  pipe  a  flat  heating  coil  should  be  built,  so 
that  the  oil  entering  the  box  passes  over  the  heating 
coil  before  reaching  the  suction  pipe.  Larger  installa- 
tions have  compartment  storage  tanks,  permitting  the 


FIG.    3 — APPLICATION    OF   OIL   BURNERS   TO   WATER-TUBE   BOILER 

pumping  unit  to  draw  its  oil  from  a  different  compart- 
ment from  that  which  is  being  filled.  In  this  way  the 
oil  which  reaches  the  burners  comes  from  the  heated 
compartment. 

Furnace  Changes 

To  change  the  furnace  from  coal-burning  to  oil-burn- 
ing the  amount  of  work  necessary  depends  upon  the  type 
of  boiler.  The  horizontal  return  tubular  setting,  so  com- 
mon in  small  plants,  is  readily  adaptable  to  oil  firing,  as 
shown  in  Fig.  2.  The  grates  .should  be  removed,  the 
bridge  wall  torn  down  to  approximately  the  level  of 
the  top  of  the  ashpit  door,  and  a  new  floor  of  fire-brick 
laid  on  pipe  supports,  with  slots  between  the  bricks 
for  admitting  the  necessary  air  for  combustion.  This 
air  enters  through  the  ash-pit  doors.  The  rear  portion 
of  the  floor  may  be  laid  upon  an  earth  fill.  All  the 
walls  of  the  furnace  should  be  lined  with  firebrick 
above  the  level  of  the  new  floor.  If  a  burner  is  used 
which  thoroughly  atomizes  the  oil  no  splash  walls  or 
checkerwork  of  any  kind  is  required. 

To  prevent  the  blow-off  pipe  from  being  burned  away 
it  should  be  well  protected.  It  may  be  surrounded  with 
close  fitting  firebrick  or  wrapped  with  heavy  asbestos 
rope.  The  burners  should  project  only  a  fraction  of 
an  inch  into  the  furnace,  through  a  small  hole  cut  in 
the  cast-iron  front  of  the  boiler.     This  hole  should  be 


cut  lov,',  but  not  so  low  that  the  new  floor  will  interfere 
with  the  free  passage  of  air  through  the  ash-pit  door. 

To  fire  Babcock  &  Wilcox,  Stirling  and  Aultman  & 
Taylor  boilers  a  back-shot  furnace  construction  has 
been  employed  with  good  results.  In  this  type  of  con- 
struction the  flame  shoots  from  the  bridgewall  toward 
the  front  of  the  boiler  and  in  a  direction  parallel  to 
the  tubes.  This  arrangement  insures  carrying  maxi- 
mum capacity,  with  no  impinging  action  of  the  flame  on 
the  tubes.  For  this  arrangement  the  floor  of  this 
furnace  should  preferably  be  of  firebrick,  usually  built 
somewhat  lower  than  the  level  of  the  coal-burning 
grates,  which  necessitates  the  removal  of  these  grates. 
The  firebrick  floor  may  be  supported  upon  pipes  run- 
ning across  underneath  the  floor  and  resting  upon  ledges 
of  red  brick  built  along  the  side  walls  of  the  ash-pit. 

In  these  boilers  the  burner  heads  are  placed  in  notches 
or  recesses  in  the  bridgewall,  which  protects  them  from 
the  intense  heat  of  the  furnace.  Slats  may  be  provided 
in  the  firebrick  at  the  floor  level  directly  in  front  of 
the  burner  for  admitting  air  for  combustion.  This  air 
may  enter  through  the  ash-pit  doors  and  travel  under 
the  floor  to  the  slotted  area.  In  the  usual  setting  the 
new  bridgewall  should  be  placed  as  far  in  the  rear  of 
the  boiler  as  possible,  but  in  the  Babcock  &  Wilcox 
boiler  the  area  of  the  second  gas  pass  should  not  be 
decreased  an  abnormal  amount.  To  insure  good  com- 
bustion there  should  be  from  8  ft.  to  10  ft.  (2.4  m.  to 
3  m.;  distance  between  the  front  wall  and  the  bridge- 
wall.  Within  certain  limits,  the  higher  the  boiler  set- 
ting the  better  the  efficiencies,  especially  at  high 
overloads. 

The  number  of  burners  for  each  boiler  depends  on 
several  factors,  including  the  depth  of  the  furnace, 
width  and  number  of  ash-pit  doors,  loads  to  be  carried 
by  the  boiler  and  other  items.  The  relation  between 
number  of  burners  and  boiler  width  follows :  One  burner 
for  five  to  nine  tubes  in  width  (39  in.  to  67  in.)  ;  two 
burners  for  ten  to  sixteen  tubes  in  width  (74  in.  to 
116  in.)  ;  three  burners  for  eighteen  or  21  tubes  in 
width  (130  in.  to  151  in.);  four  burners  for  twenty- 
four  or  twenty-seven  tubes  in  width  (172  in.  to  193  in.). 

Longitudinal  walls  from  the  ash-pit  floor  to  the  bot- 
tom of  the  firebrick  combustion  chamber  floor  make 
the  air  supply  for  each  burner  independent  of  the 
others.  With  this  construction  it  is  possible  to  ex- 
tinguish one  or  more  burners,  shutting  off  the  cor- 
responding air  supply,  and  to  operate  the  other  burners 
without  reduction  in  efficiency.  This  point  is  of  greatest 
importance  in  plants  carrying  extremely  variable  loads 
and  for  boilers  on  "stand-by"  service.  However,  it  is 
best  to  equip  a  boiler  so  that  under  ordinary  conditions, 
with  its  changing  load,  all  of  the  burners  may  be  oper- 
ated with  a  corresponding  changing  intensity  of  fire, 
rather  than  to  shut  off  entirely  any  of  the  burners 
when  the  load  falls. 

To  facilitate  cleaning  a  burner  two  unions  may  be 
used  between  the  burner  frame  and  the  rest  of  the  oil 
piping  system,  so  that  by  turning  the  frame  sideways 
both  burner  and  frame  can  be  slipped  out  of  the  ash- 
pit door. 

As  an  oil  fire  develops  a  more  intense  heat  than 
coal  it  is  advisable  to  use  the  very  best  of  firebrick, 
with  a  fusing  point  at  least  3,000  deg.  F.  (1,634 
deg.  C).  These  bricks  should  be  laid  without  the  use 
of  a  trowel.  Each  brick  should  be  dipped  in  a  thin 
mixture  of  fireclay  and  rubbed  into  place,  making  the 
fireclay  ioint  as  thin  :is  it  is  possible  to  get  it. 
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Developing  Niagara  Falls  Williout 
Marring  Its  Beanty 

'Seven  Methods  of  Utilizing  an  Additional  Diversion  of  20,000  Sec. -Ft.,  Showing  Comparative 
Costs— 573,000  Hp.  to  787,000  Hp.  Can  Be  Developed  Under  These  Plans- 
Submerged  Weirs  Proposed  as  Remedy 

By  COL.  J.  G.  WARKEN 

Corps  of  Engineers,  V.  S.  A. 


THE  destruction  or  serious  defacement  of 
Niagara  Falls,  or  any  part  of  it,  for  power 
development  or  commercialization  of  any  kind 
would  be  held  almost  univensally — and  should 
be  beyond  doubt — to  be  intolerable  vandalism.  How- 
ever, there  is  much  to  be  said  in  favor  of  Niagara  power 
and  its  jrreat  benefits  to  the  United  States  and  to  the 
world.  The  develoimieiit  already  existing  has  made 
possible  the  growth  in  this  country  of  chemical  indus- 
tries so  important  that  it  is  difflcult  to  see  how  they 
could  possibly  be  dispensed  with.  It  might  almost  be 
said  that  the  war  could  not  have  been  won  without 
them.  It  is  true  also  that  some  of  the  hydro-electric  de- 
velopments now  existing  at  Niagara  Falls  furnish  a 
spectacle  of  beauty,  grandeur  and  sublimity  almost 
rivaling  the  falls  and  the  rapids  themselves.  The  prob- 
lem is  to  develop  a  policy  which  will  insure  preservation 
of  the  natural  scenery  and  at  the  same  time  conserve 
the  present  power  development  and  provide  for  future 
industrial  needs. 

On  first  thought  it  would  seem  that  no  harmony 
between  these  objects  was  possible,  that  power  develop- 
ment must  give  way  to  scenic  preservation.  A  careful 
study  of  all  the  facts'  makes  it  clear  that  this  is  not 
the  case;  that  the  utmost  harmony  can  readily  be  made 
to  prevail  between  the  two  apparently  conflicting  inter- 

•Statements  ns  to  tlu>  changed  appearance  of  the  faU.i  are 
sonu'tinios  made  by  por.^ons  whose  utterances  carry  weight.  How- 
ever, few.  If  any,  of  these  observers  have  taken  into  account  the 
changes  In  stage  of  Lake  Erie  at  Buffalo,  largely  due  to  wind, 
which  cause  the  volume  of  tlow  over  the  falls  to  change  from 
hour  to  hour,  day  to  day  and  year  to  year. 


ests,  and,  strange  as  it  may  at  first  seem,  that  scenic 
preservation  may  be  promoted  by  a  further  develop- 
ment of  power  with  its  greater  enhancement  of  com- 
mercial advantages. 

This  very  satisfactory  conclusion  arises  because  of 
the  peculiar  cliaracter  and  growth  of  the  Horseshoe  Falls, 
Although  they  discharge  sixteen  times  as  much  water 
as  the  American  Falls  and  have  a  crest  line  two  and 
six-tenths  times  as  long,  yet  they  are  often  held  to 
be  inferior  as  a  spectacle  to  the  lesser  American  Falls. 
The  crest  line  forms  a  deep  curve  which  makes  it  impos- 
sible to  see  more  than  about  one-half  of  the.se  falls  at 
a  time  except  from  one  viewpoint  in  Canada.  In  the 
central  1,000  ft.  (300  m.)  of  the  cre.st  line,  situated 
deep  in  the  curve,  more  than  80  per  cent  of  the  flow 
over  the  falls  plunges  down  over  the  cliff  behind  a 
thick  cloud  of  mist.  This  part  of  the  water  fall  is 
seldom  more  than  partly  visible,  and  then  only  under 
favorable  conditions  of  wind,  causing  the  spray  to  be 
blown  to  one  side.  It  seems  to  be  a  fact  that  perhaps 
more  than  one-half  of  the  water  flowing  over  this 
cataract  adds  nothing  at  all  to  its  grandeur,  unless  it 
be  by  increasing  the  volume  of  sound,  while  it  greatly 
injures  the  scenic  effect  by  causing  a  cloud  of  spray 
which  hides  a  large  portion  of  the  falls  almost  per- 
petually. The  ends  of  the  crest  line  are  never  well 
covered  with  water  and  frequently  are  bare. 

One  remedy  would  be  to  construct  a  submerged  dam 
or  weir  in  the  center  of  the  rapids  just  above  the  crest 
of    Horseshoe    Falls.      This    would    spread   the    water 
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TABLE  I— COMPARISON'  OF  CONSTRUCTION  COST   AND  TIME  OF  DEVELOPMENT,  PROPOSED  NIAGARA  RIVER 

DEVELOPMENTS  OCTOBER,  1918 


Cu.Ft. 
per    Sec. 

1 .  Power  canal 20,000 

2.  Pressure  tunnel 20,000 

3.  Tail  race  tunnel 20,000 

4.  Simple  two-stage 20,000 

Upper  stage  only 20,000 

Lower  stage  only 20,000 

5.  Compound  two-stage 20,000 

Upper  stage  only 20,000 

Lower  stage  only 20, 000 

6.  Ship  CAnal: 

300  ft.  wide,  40  ft.  deep ...    20, 000 
400  ft.  wide,  30  ft.  deep. ...     20. 000 
200  ft.  wide,  33  ft.  deep....    20,000 
Portion  of  works  of  300-ft.  canal 
necessitated  by  the  power  de- 
velopment   

7.  Erie  and  Ontario  sanitary  canal  26,000 


Gross 

Head, 

Ft. 

Net 

Head, 

Ft. 

Total 
Hp.  on 
Busbars 

Hp. 
per 

Ft.-Sec. 

Construction 

Cost 

Construc- 
tion Cost 
per  Hp. 

Time  ol 
ment 
First 
Power 

■  Develop- 
.    Years 

Complete 

313  8 

302.8 

591,000 

29  6 

$43,579,000 

$73  70 

2i 

5 

312.5 

301.3 

588,000 

29.4 

50.803,000 

86.40 

5 

312.5 

299.0 

584,000 

29.2 

52,220,000 

89.40 

5 

312.2 

215  2 

97.0 

297.5 

208.2 

89.2 

580,000 
406.000 
174,000 

29.0 

20  3 

8.7 

61,227,000 
31,528,000 
29,699,000 

105.60 
77.73 
170  78 

312.0 

219  0 

93  0 

298.4 

214.4 

84.0 

573,000 
409,000 
164,000 

28.6 

20.4 

8.2 

55,481,000 
21,183,000 
34,298,000 

96.80 

51.80 

209   10 

21 

il 

316.4 
316.4 
316.4 

312.9 
312.9 
309.9 

611,000 
611,000 
605,000 

30.6 
30.6 
30.2 

198,412,000 
203,000,000 
170,000.000 

93,000,000 

324,70 
332  20 
281   00 

97.50 

6 

7 

10 
10 
9 

326  4 

310.2 

787,000 

30  3 

401,760.000 

510.50 

away  from  the  center  onto  the  ends,  thereby  checking 
center  erosion  and  enhancing  the  beauty  of  the  falls. 
With  this  done  the  inequality  of  flow  over  the  two  falls 
could  be  partly  remedied  without  detriment  to  the 
Canadian  Falls  by  dumping  rock  into  the  river  to  form 
a  low  submerged  weir  between  the  upper  end  of  Goat 
Island  and  the  Canadian  shore. 

If  the  remedial  works  whose  design  has  been  outlined 
above  are  provided,  it  is  believed  that  a  total  diversion 
of  80,000  sec.-ft.  (2,240  cu.m.  per  second)  may  be  made 
around  the  falls  and  40,000  cu.ft.  (1,120  cu.m.)  per 
second  around  the  Whirlpool  and  Lower  Rapids  without 
injury  to  the  scenic  beauty  and  without  injury  to  the 
ice-discharging  capacity  of  the  falls  or  rapids,  these 
diversions  to  be  divided  equally  between  Canada  and 
the  United  States.  After  these  diversions  have  been 
effected,  it  is  quite  possible  that  observation  will  show 
that  further  diversion  is  permissible,  especially  should 
the  possibility  of  utilizing  further  diversion  at  medium 
or  high  stage  only  be  considered. 

The  effects  at  low-water  stages  are  the  critical  con- 
siderations. Under  the  very  infrequent  condition  when 
the  total  river  flow  is  130,000  cu.ft.  (3,640  cu.m.)  per 
second,  the  flow  over  the  Falls  would  be  50,000  cu.ft. 
(1,400  cu.m.)  per  second,  of  which  5,000  cu.ft.  (140 
cu.m.)  would  pass  over  the  American  Falls.  The  flow 
over  the  Horseshoe  Falls  would  then  be  about  twice 
as  great  per  foot  of  crest  line  as  the  flow  over  the 
American  Falls  under  average  conditions  and  more  than 
three  times  as  large  as  during  this  very  abnormal  low- 
water  condition.     This  45,000  cu.ft.   (1,260  cu.m.)   per 


TABLE  II— ESTIMATED  ANNUAL  CHARGES  FOR  POWER  DEVELOI'- 

MENT.  EXCLU.SIVE  OF  FI.XED  CHARGES  ON  ORIGINAL 

OVERHEAD  AND  DEVELOPMENT  EXPENSES 

Baaed  on  use  of  a  diversion  of  20,000  cu.ft.  per  second 
October,   1918 


««     a 

°g- 
«U  & 

qJ  5  3  C 

Propoeition  .S  —  .SS 

Name  S:  '  *" 

Power  canal 532,000 

Pressure  tunnel 529,000 

Tailracc  tunnel 526,000 

Simple  two-stage      .  522. COO 


No. 
1 
2 
3 
4 


^6 

il 
"1 

.2  o  B 

In 

SfflS>. 

$8.20 

$1   80 

$10  00 

9  60 

1   70 

11.50 

9  90 

1,70 

11.60 

11.70 

2  20 

13.90 

*  The  compound  two-Btage  proposition  is  omitted  from  this  table,  as  it  is  only 
applicable  to  the  use  of  the  diversion  authorized  by  the  existing  treaty. 


second  flowing  down  the  rapids  above  the  Horseshoe 
Falls  would  provide  50  per  cent  more  water  per  foot  of 
width  of  channel  than  past  experience  has  shown  to  be 
necessary  in  the  American  channel  leading  to  the  Amer- 
ican Falls  for  the  prevention  of  ice  jams.  The  possibility 
of  dangerous  ice  jams  forming  in  the  Whirlpool  Rapids 
or  Lower  Rapids  appears  much  greater  than  in  the 
rapids  above  the  falls. 

It  is  very  important  also  that  the  scenic  beauty  of  the 
lower  rapids  should  not  be  injured  at  very  low  stages.  A 
careful  study  of  photographs,  profiles,  gage  records  and 
other  evidence  leads  to  the  conclusion  that  the  diversions 
around  these  rapids  should  be  limited  to  40,000  cu.ft. 
per  second  until  the  effects  of  this  diversion  can  be 
obsei-ved. 

In  the  attempt  to  operate  large  hydro-electric  plants 
very  close  to  an  authorized  limit  of  diversion,  occa- 
sional accidental  peak  loads  may  cause  an  unintentional 
overstepping  of  the  limit.  If  these  are  not  permitted, 
the  plant  must  habitually  be  operated  at  less  than  the 
allowed  load,  thus  reducing  the  total  output  of  power. 
For  this  reason  it  would  seem  that  the  treaty  and  the 
permits  issued  under  it  should  not  penalize  such  occa- 
sional accidental  excess  diversions. 

Extent  of  Territory  Involved 

The  territory  involved  in  a  comprehensive  considera- 
tion of  this  diversion  is  the  entire  drainage  area  of 
the  Great  Lakes  above  St.  Regis,  N.  Y.,  66  miles  ( 106 
km.)  above  Montreal,  the  place  at  which  the  St.  Law- 
rence passes  entirely  into  Canada.  This  area  is  approx- 
imately 300,000  square  miles  (768,000  sq.km.),  of  which 
59.5  per  cent  lies  on  the  United  States  side  of  the 
international  boundary  line.  The  total  area  is  some- 
what larger  than  that  of  Texas  and  about  one  and  one- 
half  times  the  size  of  France.  The  land  area  on  the 
United  States  side  includes  virtually  all  the  State  of 
Michigan  and  portions  of  Minnesota,  Wisconsin,  Illi- 
nois, Indiana,  Ohio,  Pennsylvania  and  New  York,  The 
land  area  on  the  Canadian  side  comprises  a  large  part 
of  the  Province  of  Ontario.  The  water  surface  alone  is 
95,205  square  miles  (243,725  sq.km.  >,  or  64  per  cent  of 
this  is  in  the  United  States.  The  main  shore  line 
involved  exceeds  8,300  miles  (13,350  km.)  in  length. 
The  population  of  the  basin  area  is  estimated  to  be 
15,000,000,  of  whom  2,000,000  are  in  Canada,  At  least 
sixteen  cities  of  50,000  population  or  more  each  are 
contained  within  its  boundaries. 
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The  total  developable  water  power  of  the  basin  is 

estimated  at  10,000,000  hp.,  far  more  than  half  of  which 
is  in  the  United  States.  The  water  power  already  devel- 
oped within  this  area  is  roughly  1,000,000  hp.  in  the 
United  States  and  1,500,000  hp.  in  Canada. 

Present  diversions  of  water  from  the  Niagara  River 


TABLE    III— COMP.\RATIVE    COST    OF    STEAM    A.VD    HYDRAULIC 

POWER  AT  .NIAGARA  FALL.S.  N.  Y.,  OCTOBER,  1918 

(20,000  cu  ft.  per  second;    526,000  hp.) 

Cost  in  Dollars  per  IIp.-Yr 
•Stcam-EIcotric         Niagara 

Coal.  6  tons  at  $4  50 »27.00  JO  00 

Other  operation  and  maintenance 8  00  1 .  90 

Fixed  chances  (Niagara,  10  per  cent:  Btcam-eleGtrie, 

Bpereent) 12.60  MOO 

Profit.  3  per  cent  on  construction  coet 2.90  3.10 

B«llingprice $50  70  $19  00 

Selling  price  (re<luced  to  cents  per  kw.-hr.) .78  .29 

Saving  per  hp.-year 3 1 .  70 

at  Niagara  Falls  for  power  development  are  given  in 
Table  IV.  Since  the  above  data  and  Table  IV  were 
compiled  the  Hydro-Electric  Power  Commission  of  On- 
tario has  constructed  an  addition  to  the  Ontario  Power 
Company's  plant  increasing  the  diversion  of  that  plant 
to  about  13,300  cu.ft.  (378  cu.m.).  The  commission  also 
has  under  construction  a  new  plant  to  utilize  a  diversion 
of  10,000  cu.ft.  (280  cu.m.)  of  water  per  second  under 
a  head  of  300  ft.  (90  m.).  All  the  other  plants 
enumerated  generate  power  under  gross  heads  of  220 
ft.  (64  m.)  or  less,  diverting  water  from  the  river  not 
more  than  U  miles  (2  km.>  above  the  falls  and  return- 
ing it  to  the  river  within  less  than  a  mile  (1.6  kni.) 
of  the  foot  of  the  falls. 

Possible  Methods  of  Development 

Consideration  of  several  plans  for  the  further  devel- 
opment of  power  from  the  Great  Lakes  drainage  basin 
by  the  diversion  of  additional  water  from  the  Niagara 
River  have  shown  the  feasibility  of  three  major  types 
of  development:  (1)  By  a  power  canal,  (2)  by  a 
pressure  tunnel  and  (3)  by  a  tailrace  tunnel.  Four 
other  developments  have  also  been  investigated  (see 
Table  I),  but  all  of  them  are  higher  in  first  cost  and 


TABLE  IV— WATER  DIVERSION  FROM  NIAGARA  RIVER  AT 
NIAGAR.\  FALLS 


Side  ol  River  Name  of  Company 

I'aited  States The  Niagara  Falls  Power  Co.: 

NiaRara  Plant 8,600 

Hydraulic  Plant 10,900 

Pettebone  Cataract  Paper  Co 270 


Diversion    Totals 
Cu.Ft.  per  Second 


Canada . 


Hydro-Electric  Power  Commission  of 

Ontario  Power  Co.  plant 11.200 

Toronto  Power  Company 1 2. 400 

Niagara  Falls  Power  Co.,  Canadian 

inant 9,600 

International  Railway  Co 125 


(•rand  total 


19,770 


33.325 
53,095 


more  coraplex  in  engineering  requirements.'  The 
power-canal  development  would  involve  diverting  wat<^r 
just  south  of  Connors  Island  and  conveying  it  to  a 
power  plant  below  Riverdale  cemetery  where  the  draft- 
tube  discharge  elevation  would  be  low  enough  to  give 
312.5  ft.  (95.1  m.)  gross  head.  The  pressure-tunnel 
plan  would  require  an  adit  just  upstream  from  Grass 
Island  and  would  run  to  a  plant  situated  similarly  to 


•Of  course,  all  t!ie  proposed  schemes  are  predicated  on  the 
ability  to  secure  more  diversion — 20,000  sec-ft.  (560  cu.ln.)  — 
throuRh  International  agreemenL 


the  one  first  mentioned.  The  tailrace-tunnel  plant 
would  involve  a  plant  just  upstream  from  Grass  Island 
with  a  gross  pressure  head  of  299  ft.  (91.1  m.)  and 
a  tailrace  tunnel  extending  to  the  lower  river,  raising 
the  gross  head  to  312.5  ft.  (96.5  m.).  The  tsvo-stage 
developments  are  based  on  utilizing  the  total  head  in 
two  steps  of  about  215  ft.  and  97  ft.  (65.5  m.  and 
29.5  m.)  respectively,  one  plant  being  near  the  Inter- 
national Bridge  and  the  other  in  the  lower  river.  The 
simple  two-stage  development  differs  from  the  com- 
pound in  that  it  contemplates  an  entirely  new  develop- 
ment for  the  use  of  diversion  authorized  by  a  new 
treaty,  while  the  compound  two-stage  development  is  a 
scheme  for  the  most  efficient  use  of  the  existing  diver- 
sion, utilizing  the  more  modern  portions  of  the  Niagara 
Falls  Power  Company's  present  plant.  The  other  propo- 
sitions are  indicated  by  their  name. 

From  the  tables  it  will  be  seen  that  the  first  cost 
of  the  canal  proposition,  omitting  costs  of  promotion 
and  finance,  is  lower  than  that  of  either  tunnel  propo- 
sition, being  .$73.70  per  horsepower  as  compared  with 
$86.40  and  $89.40  for  the  tunnels.  The  cost  of 
operation  and  maintenance  would,  however,  be  greater, 
but  upon  the  assumptions  in  the  estimates  not 
enough  to  overbalance  the  additions  in  fixed  charges. 
The  tailrace-tunnel  plan  has  several  inherent  disadvan- 
tages which  make  it  of  very  doubtful  advisabilitv. 
These  are  the  expected  presence  of  considerable  ground 
water  in  the  low-level  tunnel  during  construction,  the 
difficulty  of  unwatering  the  tunnel  in  case  of  accident 
or  needed  repairs  and  the  difficulty  of  regulating  surges 
in  the  tunnel.  The  most  important  objection  to  the 
tunnel  plan  is  that  it  will  be  necessary  to  shut  down  the 
entire  plant  for  a  short  time  and  drain  the  tunnel  in 
order  to  repair  or  remove  obstructions  from  the 
upstream  valves.  This  difficulty  is  not  regarded  as  con- 
trolling. It  could  be  obviated  by  extending  the  tunnel 
up  to  a  surface  forebay  and  using  long  penstocks,  or  by 
other  means.  The  only  formidable  objection  to  the 
power-canal  plan  is  the  presence  of  an  open  canal 
through  or  near  the  city  and  the  uncertain  costs  of 
maintenance  due  to  climatic  conditions.  There  is  no 
reason,  however,  why  it  should  not  be  made  less 
unsightly  than  the  present  canal,  and  in  fact  it  might 
even  be  attractive  in  appearance.  It  would,  however, 
partly  prevent  the  use  of  valuable  land  for  other  pur- 
poses, would  form  a  dividing  line  disadvantageous  to 
streets  and  sewer  systems,  and  would  cause  the  city  or 
the  company  expense  for  building  and  maintaining 
bridges  as  the  city  grew. 

A  comparison  of  the  probable  cost  of  power  at  the 
busbars  corrected  to  equalize  distribution  conditions 
shows  that  the  power-canal  project  should  show  a  cost 
of  $10  per  horsepower  per  year,  as  compared  with 
$11.50  and  $11.60  for  the  pressure  and  tailrace  tunnels 
respectively. 

Objections  to  the  scheme  of  the  Erie  &  Ontario  Sani- 
tary Canal  Company  of  diverting  more  water  from 
Niagara  River  are  that  all  of  the  roads  leading  into 
Buffalo  from  east,  west  and  south  would  be  crossed. 
This  would  require  about  seventy  movable  bridges, 
and  the  consequent  obstruction  to  traffic  would  be 
enormous.  It  would  lower  the  level  of  Lake  Erie 
1.18  ft.  (0.4  m.),  and  remedial  works  would  be  very 
expensive.  Besides,  it  would  produce  excessive  currents 
in  the  Black  Rock  ship  canal,  and  there  would  be 
difficulty  in  crossing  the  New  York  State  Barge  Canal. 
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Central-Station  Capacity  Increasing  Fast 


Analysis  of  Central-Station  Developments  Indicates  a  Total  Installation  of 
12,760,900  Kw.  on  Jan.  1,  1920  Gain  During  1919  Reaches  Approximately 
9.8  per  Cent  —Prime  Movers  in  Central  Stations  Total   17,061,600    Hp. 


0 


,NE  of  the  most  fundamen- 
tal axioms  in  the  physical 
world  is  that  unless  the 
heart  of  a  beinjj  is  func- 
tioning regularly  and  efficiently  that 
being  cannot  be  considered  as  a 
healthy  normal  organism.  This  prin- 
ciple is  applicable  to  the  industrial 
world  as  well  as  to  the  physical.  The 
central  station  is  the  mother  of  the 
electrical  industry,  and  prime  movers 
and  generators  may  well  !>€  con- 
sidered as  respectively  its  lungs  and 
heart,  their  general  health  being 
therefore  indicative  of  the  prosperity 
of  the  electrical  industry  as  a  whole. 
Continual  growth  is  an  essential  ele- 
ment of  the  industry  if  it  is  to  attain 
its  rightful  place  in  the  commercial 
world.  In  an  endeavor  to  ascertain 
the  growth  of  central-station  installation  in  the  last 
twenty  years  the  Electrical  World  has  compiled  the 
data  to  be  found  in  the  table  on  page  332.  The  figures 
for  the  years  1902,  1907,  1912  and  1917  are  taken  from 
census  reports  of  the  United  States  Census  Bureau.  The 
figures  for  1920  are  for  the  most  part  taken  from  the 
1920  edition  of  the  McGraw  Central  Station  Directory 
and  Data  Book,  which  is  to  be  issued  this  month. 

The  table  is  an  astonishing  revelation  of  the  growth 
of  the  central  station.  The  total  installed  generator 
capacity  of  the  central  stations  in  1902  was  only  1,212,- 
200  kw.,  while  the  total  capacity  at  the  opening  cf  1920 
was  12,7()0,900  kw.,  an  increase  in  eighteen  years  of 
about  953  per  cent.  The  increase  in  generator  installa- 
tion during  the  past  year  was  about  1,149,000  kw.,  or 
9.8  per  cent.     This   increase   in   installed  capacity  has 


1  New  York  wFF7777/Fzrr////y///////y///y///yy//////////////////yy//7///>y//n 

2  Vfr,ni^Uo.^.a7P//////////-/////A'///y/////////////^/yy//////////ZZZ^  l,07R.600Kw 

3  Ohio         vy//////yy/y////yy/y/y//y//yy///7/y//////////A  i,046,9oo kw 
4iiiino.s       vyyyyyyyyyyy/yyyyyyyyyy7yy77yyyyyy/yyyyyyyyA  987.ooo k>. 

SCfl^fornic    Y//7/////7//7777777777777777777777777\«msm<f.^ 
t^'^^<„•.^W.^\^^.\Cy77777777777777777777777777777A  7feJ.600Kw 

7M,ch,9cn   vyy7yy7yyyyy./.r/y.///./.^  529.400 kw 

8M,s4oL,r,      V77777777777ZZ2i  347,^0OKw 

9  IncTiana        V77777777777777J^  343.800  " 

10  W.scootin  V77777777777777\  34?.400  ■  

11  Woshrng»on|/////////77777a3.';i,300Kw?<Mp"»<""'     LZ!22^l4t,iOOKw. 
IZNew  Jerse:^  ^iZZZi^JZZZZZZZl  3ZO.300  »  «Rhode  Island  ^^^MSiJOIJ- 

301.500  "  26Kar5os 
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KKLAl'iVK  :TAN1)1\(;  OF  THE   SEVERAL  STATES   AS   TO 
CENTRAI.-STATION    INSTALLED   CAPACITY 

been  very  general  throughout  the  country,  although  the 
South  Atlantic  States  have  far  outstripped  the  othei-s  in 
percentage  growth  since  1902.  This  section  shows  an 
increase  during  that  period  of  more  than  2,000  per  cent, 
or  from  62,300  kw.  to  1,310,700  kw.,  and  what  is  more 
significant,  the  new  installations  in  this  section  during 
the  past  three  years  have  been  greater  than  in  any  other 
section  of  the  country  with  the  exception  of  the  North 
Central  States.  The  South  Atlantic  States  present  a 
most  thriving  field  for  electrical  operations.  According 
to  the  Mani'factitrcrs'  Record,  which  collects  detail 
statistics  on  industrial  growth  in  the  South,  plans  for 
the  first  half  of  1920  throughout  the  cotton-growing 
states  involved  the  installation  of  928,619  spindles, 
indicating  an  investment  of  more  than  $44,707,450,  as 
compared  with  769,609  spindles  in  1919  with  an  invest- 
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ment  of  about  $.53,000,000.  The  looms  for  th?  first  half 
of  1920  exceed  the  total  for  1919  by  more  than  7,000. 
This  equipment  of  looms  called  for  an  investment  of 
$5,520,600,  as  compared  with  $3,325,000  for  the  11,084 
looms  reported  during  all  of  the  year  1919.  At  least  90 
per  cent  of  these  textile  mills,  it  is  stated,  will  be 
electrified. 

The  North  Central  States  have  continuously  led  the 
remainder  of  the  country  in  total  installation  since  1902. 
The  new  central-station  installation  in  this  section  since 
1917  was  about  1,535,200  kw.,  which  is  about  three 
times  more  than  is  reported  for  any  other  section  of  the 
country.  The  output  of  this  section  for  May  of  this 
year  was  1,148,000,000  kw.-hr.  This  was  considerably 
larger  than  the  output  of  any  other  section. 

Fig.  1  indicates  the  relative  standing  of  the  various 
states  as  to  central-station  installed  capacity.  The 
leadership  of  New  York  has  been  continual  since  1902, 
but  since  1917  Ohio  has  increased  some  620,000  kw.,  and 
if  the  growth  rate  of  190,000  kw.  recorded  by  Ohio 
during  the  past  year  is  maintained,  it  will  be  only  a 
short  time  until  that  state  will  have  passed  New  York  in 
this  respect. 

Fig.  2  indicates  the  growth  of  the  three  types  of 
prime  movers  in  the  various  sections  of  the  country. 
The  relative  extent  of  adoption  of  steam  and  falling 
water  as  sources  of  motive  power  in  the  central  stations 
of  the  country  is  clearly  indicated  by  the  diagrams. 
Steam-engine  and  steam-turbine  installations  pre- 
dominate everywhere  except  in  the  Mountain  and 
Pacific  States,  where  the  total  installed  waterwheel 
capacity  is  about  two  and  one-half  times  the  rating  of 
steam-driven  movers.  Taking  the  country  as  a  whole, 
it  is  intesresting  to  note  that  at  every  period  given  in 


the  table  the  total  steam-engine  and  steam-turbine 
installation  is  approximately  twice  the  total  waterwheel 
installation.  The  rapid  growth  of  the  electrical  industry 
in  the  South  Atlantic  States  during  the  last  few  years 
has  resulted  in  the  total  steam  installation  passing  the 
waterwheel  installations,  but  this  is  the  only  instance  in 
which  during  the  period  under  consideration  the  pre- 
dominant installation  has  switched  from  one  type  to 
another. 

Ohio  leads  the  Union  in  total  steam-engine  and  steam- 
turbine  installation,  but  New  York  with  its  large 
developed  water  powers  easily  leads  in  total  capacity  of 
prime  movei-s. 

California  leads  in  total  water-power  development  by 
central  stations  and  has  continuously  led  the  other  com- 
monwealths in  this  type  of  motive  power  throughout  the 
eighteen  years  indicated. 

Gas  and  oil-engine  installations  have  decreased  in 
most  states  during  the  past  three  years.  About  the  only 
states  in  which  this  type  of  motive  power  has  increased 
in  recent  years  are  the  South  Atlantic  States  and  Texas. 
The  total  for  the  country  is  not  large  in  comparison  with 
either  steam  or  water. 

Probably  one  of  the  most  interesting  facts  to  be 
deduced  from  the  tabulation  is  the  large  increase  in 
installation  during  the  past  year  despite  the  high  cost 
of  material  and  scarcity  of  funds.  Nothwithstanding 
these  adverse  conditions,  the  demand  for  electrical 
energy  has  been  insistent  and  the  returns  to  the  public 
utilities  have  been  sufficiently  attractive  to  warrant  new 
installations  on  a  par  with  those  of  previous  years,  if 
not  in  excess  of  them.  What  the  new  installations  would 
have  been  during  1919  under  normal  financial  conditions 
can  only  be  surmised. 


Calculating  Transformer  Vault  Ventilation 


Relation  Between  Cubic  Feet  of  Vault  Capacity,  Temperature  Rise 
and  Transformer  Losses — How  to  Calculate  Size  of  Ventilator  Open- 
ings and  Height  of  Chimney — Method  of  Solving  a  Typical  Problem 

By   W.  W.   PARKER 
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WING  largely  to  the  fact  that  transformer 
vaults  are  not  under  the  constant  supervision 
of  an  operator,  the  tendency  at  first  with 
some  central-station  companies  was  to  crowd 
transformers  and  switching  equipment  into  as  small  a 
space  as  possible,  with  very  little  attention  to  the  place 
so  selected.  It  was  quickly  found,  however,  that  installa- 
tions thus  created  were  liable  to  extreme  temperature 
conditions;  in  fact,  the  room  temperature  in  some  cases 
became  so  high  as  to  make  it  unsafe  to  operate  trans- 
formers with  any  load  at  all.  In  other  installations 
conditions,  owing  to  pure  accident,  were  not  so  bad. 
Where  the  temperature  ran  too  high  attempts  were 
made  to  improve  conditions  by  knocking  holes  in  the 
walls.  Sometimes  the  improvement  was  very  noticeable, 
but  often  it  was  not. 

About  January,  1916,  a  series  of  tests  was  begun  to 
determine  the  relations  between  the  factors  entering 
into  vault  cooling,  such  as  the  relation  between  installed 
capacity,  or  kilowatts  lost,  and  the  size  of  the  room, 
the  size  of  the  ventilation  openings,  the  material  of 
which  the  vault  was  constructed,  the  location  of  the 


vault  with  respect  to  other  buildings  or  other  paris 
of  the  same  building,  and  the  prevailing  winds.  Tects 
were  made  on  ten  different  types  of  vaults,  and  all 
factors  were  taken  into  consideration. 

Vaults  can  be  cooled  by  forcing  air  into  them,  by 
removing  air  from  them  by  means  of  exhaust  fans,  by 
natural  draft  through  the  use  of  a  chimney,  or  by  suffi- 
cient openings  to  permit  the  required  amount  of  cooling 
air  to  pass  through  the  rooms.  The  amount  of  cooling 
through  walls,  windows,  etc.,  while  considerable  during 
the  winter,  is  insignificant  as  a  rule  during  the  summer 
period,  when  ventilation  is  extremely  important,  and 
is  therefore  not  considered.  It  would  have  been 
extremely  difficult  under  the  various  test  conditions  to 
determine  the  difference  in  cooling  due  to  the  use  of 
concrete,  hollow  tile  nnd  brick.  Corrugated-iron  vaults 
•rive  trouble  from  moisture  condensing  and  dropping  or 
the  buses  and  insulators.  There  was  only  one  of  these 
vaults,  and  it  seemed  to  be  extremely  cold  in  winter  and 
unusually  hot  in  summer.  No  tests  were  made  at  this 
vault  because  load  conditions  were  very   unsteady. 

In  order  to  determine  the  advantages  of  vaults  con- 
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structed  of  various  materials,  it  would  have  been  neces- 
sary to  construct  various  test  vaults  where  external 
temperature  conditions  could  have  been  maintained  con- 
stant or  controlled  at  will.  It  is  recognized  that  it  is 
possible  to  calculate  more  or  less  exactly  the  cooling 
effect  of  the  floors,  ceiling,  roof  and  windows,  and  thus 
determine  the  amount  of  waste  heat  to  be  removed  for 
any  predetermined  power  installation,  and  then  calculate 
the  size  of  ventilator  opening  required  to  permit  the 
requisite  amount  of  heated  air  to  be  removed.  But  such 
results  could  only  be  applied  to  one  particular  vault, 
unless  all  vaults  were  standardized  as  to  size,  material 
and  architecture.  The  effects  of  the  material  used  must 
be  small  in  comparison  to  the  cooling  due  to  ventilator 
openings;  hence  these  tests  deal  only  with  ventilation. 

In  determining  the  ventilation  or  cooling  desired,  it 
ia  necessary  to  consider  that  during  the  winter  period 
the  vaults  must  not  be  cooled  too  much  or  the  oil  will 
congeal  in  the  oil  wells  and  prevent  operation  of  the 
oil  switches.  The  permissible  rise  of  room  temperature 
above  outside  air  temperature  must  be  such  that  the 
transformers  under  rated  load  will  not  have  a  maximum 
temperature  greater  than  85  deg.  C.  to  90  deg.  C,  at 
which  point  fibrous  insulations  begin  to  deteriorate. 
Thus  on  hot  summer  days,  when  the  outside  air  tempera- 
ture is  around  104  deg.  Fahr.  or  40  deg.  C,  the  room 
temperature  should  not  be  greater  than  50  deg.  C.  or  10 
deg.  C.  higher  than  outside  air.  Generally  the  extremely 
high  temperature  mentioned  occurs  for  only  a  brief 
period  and  a  temperature  of  say  95  deg.  Fahr.  or  35  deg. 
C.  is  as  high  as  need  be  considered.  Such  a  temperature 
will  permit  a  room  or  vault  temperature  rise  of  15  deg. 
C.  without  danger  of  operating  the  transformers,  which 
usually  have  a  specified  rise  at  full  load  of  less  than 
40  deg.  C.  at  a  dangerous  temperature.  Such  a  rise 
appears  to  any  one  entering  the  vault  as  excessively 
high,  because  the  vault  feels  too  hot,  yet  owing  to  the 


TYPICAL  TEST  DATA  FOR  VAULT  NO.  1 
In  the   .lummary   are   given   the  results   of  tests   of   nine   other 
vaults. 

Wall  Matcrinl  .\rca  (Sq.Ft.)  Romarks 

Kast  Brick  160  Xo  windows 

Wnt  Hrick  160  12  8i|  ft.   windows 

Nurth  Brick  800  \o  windows 

[  56  sq.ft.  doors 
South  Brick  800  •'  47  s.|  ft.  windows 

[  \4  Sii  ft.  ventilator 
Root  8  in.  concrete  720 

Floor  8-in.  concrete  720 

Vault  ia  in  a  pocket;  tall  building  is  20  ft.  eouth;  railroad  tracks  elevatr<l  at 
rear  and  on  both  sides;  windows  on  west  end  were  at  level  of  tracks. 

Total  raduitinK  surfiieo  (floor  included)    3.360  b<i  ft. 

Total  riidiutnig  B\irliice  exposi-d  to  weather 1.700  8<i  ft. 

Net  volume  of  vault  (deducting  transformers! 9.220  cu.ft. 

Arva  of  ventilator  opcniuKS  (south  wall  only),  7  sq.ft.  at  floor  level,  7  sq.ft.  nr.  roof 

I'suttl  vault  day  load  700  kva. 

N'uniher  of  tran.-4fornicrs Six  200-kva  .  one    150-kva. 

Iron  and  copper  los.-ics  (liay) 17.500  watts 

Iron  and  copper  losses  (night) I  1,000  watts 

\'«ult  capacity  1.350    kva. 

Vault  capacity  per  lOO-kva.  capacity 720  cuft. 

\'cntilatton  area  (total)  per  lOO^kva.  capacity I   03  8q  ft. 

Radiating  surface  per  1 00-kva.  capacity  (total) ..       250  sq  ft. 

Test    I      Test    2      Test    3 

Ocg  C.  rise  of  vatdt  above  outside  air 18  II  10 

Watts  loas  per  dcitC  ri.<e  per  cu  ft.  capacity 0   105       0    106       0.17 

Watts  loss  per  deg.  ('.  rise  (MT  sq  ft.  raifiating  surface.     0  29         0  29         0.47 

Test  I — t'aual  louti;  liteht  coKi  north  wind,  spriitkling  rain. 

T«t  2— No  load;  light  nortliwi-st  wind. 

Test  3 — t'sual  load,  west  wind. 


purpose  of  the  vault  comfort  is  not  a  factor  to  be  con- 
sidered. A  15-deg.  rise,  however,  should  be  considered 
the  limit.  To  keep  the  temperature  at  this  point  75 
cu.ft.  to  100  cu.ft.  of  air  per  minute  per  kilowatt  trans- 
former loss  must  be  removed  from  the  room. 

The  use  of  fans  either  to  foi-ce  air  into  the  room  or 
exhaust  it  from  the  room  would  be  an  easy  and  effec- 
tive way  to  keep  the  temperature  down,  but  it  would  be 


expensive,  and  the  fans  would  require  frequent  atten- 
tion, thus  losing  the  chief  advantage  of  a  vault.  So, 
except  in  cases  where  an  electrician  is  present  at  the 
plant  at  all  times,  a  fan  arrangement  would  not  be 
recommended.  Of  the  other  two  methods,  the  chimney 
method  is  the  best  and  is  recommended  for  practically 
all  vaults.  The  vault  which  is  isolated  or  exposed  to 
prevailing  winds  can  be  satisfactorily  ventilated  by  per- 
mitting air  to  blow  through  and  remove  the  heat. 

Importance  of  Preventing  Precipitation 
OF  Moisture 

In  many  cases  the  switch  rooms  are  constructed 
independent  of  the  vault,  in  a  separate  building  of  room, 
or  in  a  space  partitioned  off  from  the  transformer  room. 
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VENTILATION  REQUIREMF,NTS   MAY   BE  SAFELY  CALCULATED 
raOM  THESE  CURVES 

A — Relation  between  ventilator  area  and  cubic  feet  of  vault 
capacity.  K^ — Relation  between  height  of  chimney  In  feet  and 
kw.  of  heat  lo.s.s  per  square  foot  of  chimney  area  for  a  15-deg. 
rise  in  the  vault.  C— Iron  and  copper  loss  for  various  t.vpe  of 
transformers.  These  curves  are  typical  but  should  be  used  only 
for  approximations. 

In  these  cases  it  is  important  to  see  that  the  switch 
room  is  well  ventilated  and  is  warmed  in  the  winter. 
The  best  plan  is  to  have  sufficient  openings  between  the 
.switch  room  and  the  transformer  room  to  permit  a 
free  flow  of  air  between  the  two  rooms.  This  recom- 
mendation does  not  apply  in  cases  where  the  air  thus 
circulated  would  be  full  of  moisture  or  ammonia  or 
acid  fumes.  The  idea  is  to  keep  both  transformer  vault 
and  switch  room  at  a  temperature  above  the  external 
air  temperature.  In  some  cases  it  will  be  necessary  to 
resort  to  artificial  heating.  It  is  necessary  to  have  the 
switch  room  warm  during  the  cold  weather,  because  if 
it  is  not,  wheri  the  weather  turns  warm  suddenly,  as 
it  frequently  does,  the  warm  outside  air  coming  into 
the  vault  and  in  contact  with  the  cold  switch  frames, 
marble  switch  panels,  switches,  etc.,  precipitates 
moisture  which  may  cause  trouble  from  leakage. 

Trouble  is  especially  liable  to  result  in  the  case  of 
those  vaults  where  a  large  amount  of  coal  dust  and  dirt 
is  present,  with  which  the  water  mixes,  forming  a  con- 
ducting medium.  Precipitated  moisture  alone  is  not  a 
very  good  conducting  medium,  but  the  effect  is  to 
decrease  insulation  resistance,  even  on  clean  insulators, 
and  to  increase  static  discharges.  Hence  provision  must 
be  made  to  prevent  precipitation  of  moisture. 

Ten  vaults  of  different  physical  characteristics  were 
tested  as  shown  in  the  typical  record  of  vault  No.  1. 
These  data  are  summarized  as  to  the  main  points  in 


336 


ELECTRICAL     WORLD 


Vol.  76,  No.  7 


the  tabulation.  It  is  to  be  noted  principally  from  this 
tabulation  that  for  the  vaults  showing  a  rise  of  approx- 
imately 1-5  deg.  C.  the  relation  between  cubic  feet  per 
100  kva.  capacity  and  the  watts  loss  per  degree  rise  per 
cubic  foot  of  vault  capacity  is  such  that  the  resulting 
curve  would  form  a  rectangular  hyperbola  of  the  form 
XY  =  k. 

It  is  also  found  that  the  points  plotted  for  the  rela- 
tion between  the  vault  capacity  per  100  kva.  and  the 
ventilator  area  in  square  feet  per  100  kva.  of  installed 
capacity  for  vaults  within  the  temperature  limits  fall 
approximately  on  a  curve  whose  equation  is  XY  =  2,400, 
where  X  and  Y  are  respectively  the  variables  enu- 
merated above.  The  results  of  various  tests  indicate 
that  the  figures  plotted  on  curve  A  can  be  safely  used 
in  determining  the  amount  of  ventilation  space  required 


vaults — less   than  200  cu.ft.    (5.6  cu.m.)    per  100  kva. 
This  formula  is 

X=^  1.1  vX 
where  -Y  is  the  kw.  of  heat  loss  removed  per  square  foot 
of   chimney   area   of   a   height   "h"   and    is   derived   as 
follows:     Allowing  25  per  cent  for  friction  losses,  the 
velocity  of  air  through  a  chimney  is: 


=  360  J 


h{Ti—T,) 


where  T,  and  T,  are  absolute  temperatures  of  the  air  at 
the  base  of  the  chimney  and  the  external  air  respec- 
tively. 1,650  cu.ft.  (46.7  cu.m.)  of  air  will  have 
its  temperature  raised  1  deg.  C.  per  minute  by  1  kw. 
Allowing  a  20-deg.  rise  at  the  base  of  the  chimney,  then 
82.5  cu.ft.   (2.3  cu.m.)   of  air  will  be  removed  for  each 


SUMMARY  OF  RESULTS  OBTAINED  FOR  TESTS  OF  TEN  VAULTS  OF  VARIOUS  TYPES  OF  CONSTRUCTION 


Watts  Loss 

Maximum 

Total 

Ventilator 

Load 

-\verage 

per  Degree 

Watts  Loss 

Rise  for  Full 

Vault 

Kva.  in 

Cu.Ft. 

Area 

During 

Increase  in 

J^ise  per 

per  Degree 

Kva.  Load 

Remarks 

No. 

Vault 

per  100  Kva. 

per  100  Kva. 

Test  Kva. 

Temperature 

Cu.Ft. 

per  Sq.Ft. 
Radiation 

in  Vault 

Deg.  C. 

Capacity 

Deg.  C. 

1 

1,350 

720 

1    03 

650 

18  0 

0   105 

0  29 

26.0 

25,100  watts,  full-load  loss 

1.03 

0 

no 

0   106 

0  29 

1   03 

600 

10  0 

0   170 

0  47 

2 

505 

448 

2  6 

400 

9  0 

0  323 

0  612 

7,000  watts,  full-load  loss 

1    69 

200 

6  0 

0  360 

0  685 

1    69 

200 

9  0 

0  246 

0  467 

1    69 

430 

15  0 

0   197 

0  374 

16  4 

Chimnev  ventilator  in  roof 

1,600 

1.047 

1    74 

0 

8  0 

0  093 

0  37 

29,600  watts,  full-load  loss 

1    74 

950 

12  0 

0  096 

0  38 

1    74 

too 

9  0 

0  083 

0  31 

19  3 

Normal  ventilation  conditions 

0 

850 

26  0 

0  045 

0   18 

39  2 

Ventilator  closed 

4 

750 

2.290 

2  85 

400 

4  5 

0  071 

0  28 

Roof  ventil.Ttors  closed:  day  load 

2  85 

150 

12  0 

0  034 

0   14 

21   9 

Roof  ventilators  closed 

3  72 

400 

5  5 

0   100 

0  40 

7  5 

12.800  waits,  full-load  loss 

5 

1.350 

1,248 

2  06 

575 

10  0 

0   100 

0  400 

14.9 

25,100  watts,  full-load  loss 

6 

4,575 

755 

7  89 

125 

II   0 

0  096 

0  223 

26  7 

8,850  watts,  full-load  loss,  subway 

7 

300 

428 

0   13 

0 

13  5 

0  099 

0   155 

36  8 

4,670  watts,  full-load,  loss 

8 

225 

240 

13 
8  0 

190 
190 

23  0 

13.5 

0  256 
0.437 

0  321 
0  548 

25  31 
14  8/ 

3,500*  watts,  full-load,  loss 

9 

■   275 

2i3 

0  60 

8  22 

200 
200 

33.0 

20.5 

0    187 
0  331 

0  237 
0  382 

39  8  1 

22   5] 

4,360*  watts,  fuUloadloss 

10 

470 

743 

6.9 

275 

8.0 

0.180 

0.625 

II    4 

7, 1 60  watts,  full  load  loss 

*  Increased  ventilation. 

to  ventilate  any  vault  so  located   as  to  be  expcsed  to 
some  extent  at  least  to  the  prevailing  winds. 

Method  of  Solving  a  Typical  Problem 
For  example,  suppose  that  600  kva.  in  transformer 
capacity  is  to  be  installed  in  a  room  12  ft.  x  20  ft.  x 
135  ft.  high  (3.6  m.  x  6.1  m.  x  41  m.).  Determine  the 
amount  of  ventilation  required  to  limit  the  rise  to  15 
deg.  C.  under  full-load  conditions.  12  X  20  X  13.5 
^  3,240  cu.ft.  (91.6  cu.m.)  vault  capacity.  Assume 
340  cu.ft.  (9.6  cu.m.)  to  be  the  displacement  of  the 
three  200-kva.  transformers.  The  cubic  feet  in  vault  is 
therefore  2,900  (82  cu.m.)  ;  then 

2,000  ^  6  =.  483  cu.ft.   (13.7  cu.m.)   per  100  kva. 

Referring  to  curve  A  483  cu.ft.  (13.7  cu.m.)  capacity 
per  100  kva.  requires  5  sq.ft.  (1.55  sq.iti.)  ventilation 
area  per  100  kva.,  or  a  total  of  30.6  sq.ft.  (0.34  sq.m.) 
of  ventilator  area  distributed  half  at  the  floor  line  and 
the  rest  at  the  ceiling  line.  The  upper  ventilators  must 
be  as  nearly  as  possible  at  the  highest  points  in  the 
room.  A  monitor  on  the  roof  is  an  ideal  arrangement. 
As  mentioned  before,  the  best  method  of  ventilation 
is  by  means  of  a  chimney  as  nearly  as  possible  directly 
over  the  transformer  bank.  The  curve  and  formula 
given  herewith  take  no  account  of  the  size  of  the  vault 
but  only  of  the  amount  of  heat  to  be  removed.  Con- 
sequently the  chimney  will  probably  be  larger  than 
necessary  for  a  vault  where  the  cubic  feet  of  space  per 
100  kva.  is  large — exceeding  1,000  cu.ft.  (28.3  cu.m.) 
for    example — but    not    too    small    for    extremely    small 


kw.  of  loss.  For  a  chimney  1  ft.  (0.304  m.)  high  and 
1  sq.ft.  (0.093  sq.m.)  in  cross-section,  with  an  outside 
temperature  of  30  deg.  and  a  rise  of  20  deg.  at  the 
base,  the  quantity  of  air  is  360  1(20/303)  =  92.5  cu.  ft. 
per  minute.  One  square  foot  of  cross-sectional  area 
will  therefore  take  care  of  92.5/82.5  or  1.1  kw.  of  heat 
loss.     Substituting, 

kw.  loss  per  square  foot  =  1.1  V/i 

To  apply  the  above  to  a  vault  to  determine  the  ventila- 
tion required  by  means  of  a  5-ft.  (1.5-m.)  chimney, 
assume  a  vault  with  three  200-kva.  transformers 
installed.  Assuming  98  per  cent  efficiency,  the  kw. 
loss  at  full  load  would  be  12  kw.  Referring  to  curve  B 
it  will  be  seen  that  a  5-ft.  chimney  would  remove  2.46 
kw.  of  heat  loss  per  square  foot  of  area.  Hence  the 
area  of  the  chimney  would  need  to  be  12/2.46,  or  4.88 
sq.ft.  (1.5  sq.m.),  or  a  chimney  about  30  in.  in 
diameter.  An  equivalent  area  of  ventilators  would  have 
to  be  distributed  about  the  four  walls  at  the  floor  line. 
In  addition  to  the  two  curves  mentioned,  a  curve  is 
included  which  will  give  the  iron  and  copper  losses  of 
the  various  transformers  used  in  the  vaults  for  any  per- 
centage of  load. 

It  is  believed  that  the  problem  of  determining  the 
proper  amount  of  ventilation  for  a  transformer  vault 
can  be  quickly  solved  by  the  use  of  the  curves.  It  is 
probable  also  that  these  figures  could  be  successfully 
applied  to  the  ventilation  of  substations.  Vaults  of  the 
subway  or  manhole  type  should,  if  possible,  be  ventilated 
by  means  of  a  chimney. 
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Readers '  Views  and 
Comments 


Canadian  Water  Powers 

To  the  Editor  of  the  Electrical  World: 

Sir:  I  note  in  your  July  3  number  a  map  showing: 
the  water  powers  of  North  America  on  which  Canada  is 
credited  with  an  installed  capacity  of  less  than  1,800,000 
hp.  According  to  recent  oflicial  returns,  the  total  water 
power  installation  in  Canada,  Jan.  1,  1920,  was  2,417,- 
896  hp.  James  White, 

Assistant  to  Chairman. 
Commission  of  Conservation,  Ottawa,  Canada. 


The  International   Electrotechnical   Commission 

To  the  Editor  of  the  Electrical  World: 

Sir:  When  the  International  Electrotechnical  Com- 
mission orjrani/.ed  in  London  in  1906  by  delegates  from 
most  of  the  civilized  countries  of  the  world  I  had  the 
honor  of  being  a  guest  in  the  home  of  Colonel  Crompton, 
the  father  of  international  standardization,  which  he 
first  proposed  at  the  St.  Louis  Electrical  Congress  in 
1904.  Lord  Kelvin,  Sir  William  Preece,  Ayrton,  Perrj' 
and  Sylvanus  Thompson,  also  Mr.  Herdt,  the  Canadian 
delegate,  were  all  friends  of  mine,  I  am  proud  to  say. 
So  that,  being  myself  descended  from  American  ances- 
tors of  English  stock.  British  and  American  co-opera- 
tion was  as.sured.  But  the  French,  Belgian,  Swiss, 
Italian,  Spanish,  German  and  Austrian  representatives 
were  inclined  to  hold  aloof.  This  was  very  natural  when 
it  is  remembered  that  this  organizing  meeting  was 
largely  arranged  by  English  and  Americans  and  was 
held  in  London.  Any  such  attitude  on  the  part  of  the 
continental  Europeans,  however  natural,  would  undoubt- 
edly have  caused  a  deadlock,  or  at  best  little  would  have 
been  accomplished,  if  C.  0.  Mailloux,  the  other  American 
delegate,  had  not  possessed  very  thorough  knowledge  of 
the  subject  and  of  the  various  national  temperaments, 
which  in  an  international  conference  are  often  more 
important  than  facts.  Not  only  did  he  understand  the 
points  of  view  of  the  different  nationalities  but  he  could 
make  explanations  to  and  convince  any  of  the  foreigners 
in  the  foreigner's  own  native  language,  were  he  French- 
man, Belgian,  Swiss,  Italian,  Spaniard,  German  or  Aus- 
trian. Such  a  combination  of  knowledge  and  talent  is 
most  remarkable  and  practically  irresistible.  Hence  the 
first  meeting  in  1906  was  a  success  and  a  very  satis- 
factory organization  was  effected,  as  is  proved  by  the 
fact  that  the  commission  has  functioned  very  well  ever 
since  then. 

Mr.  Mailloux  not  only  acted  as  interpreter  between 
the  English-speaking  delegates  and  the  continental 
Europeans  but  was  also  able  to  serve  in  that  useful 
capacity  between  the  different  non-English-speaking 
nationalities.  In  other  words,  he  was  a  universal  inter- 
preter. IMoreover,  he  could  correctly  translate  and 
convey  not  only  the  words  but  the  ideas  and  principles 
involved,  and  very  good  principles,  ethical  as  well  as 
technical. 

It  is  most  appropriate,  therefore,  that  Mr.  ^lailloux 


should  now  be  president  not  only  of  tho  American  com- 
mittee but  of  the  entire  International  Electrotechnical 
Commission.  Practically  all  countries  of  any  importance 
are  represented  on  the  commission  by  duly  appointed 
representatives,  with  an  honorary  secretai-y,  who  is,  of 
course,  Colonel  Crompton,  and  a  very  efficient  general 
secretary,  C.  Le  Maistre,  with  a  permanent  central  office 
in  London.  No  one  ever  deserved  such  an  honor  "more 
surely  than  Mr.  Mailloux  deserves  to  be  president  of 
the  I.  E.  C. 

My  object  in  writing  this  letter  is  not  only  to  record 
an  interesting  and  significant  event  in  electrotechnology 
but  it  is  also  to  give  some  measure  of  recognition  to  the 
invaluable  serv'ices  of  Mr.  Mailloux  in  starting  and 
maintaining  the  activities  of  the  I.  E.  C. — really  the 
first  important  international  body  to  carry  into  effect 
engineering  co-operation  and  uniformity  as  to  terms, 
standards,  methods  and  similar  particulars  in  the 
various  countries. 

Moreover,  in  an  article  which  appeared  in  your  issue 
of  July  10  more  credit  was  given  to  me  than  I  deserve, 
especially  in  this  matter  of  international  standardiza- 
tion, and  Mt.  Mailloux's  name  and  the  great  credit  due 
to  him  were  not  mentioned.  As  I  had  nothing  to  do  with 
])ublishing  the  article  referred  to  I  cannot  be  accused 
of  stealing  Mr.  Mailloux's  thunder,  but  I  do  not  want  to 
be  guilty  of  even  shunting  a  portion  of  it. 

New  York  City.  Francis  B.  Crocker. 


The  Value  of  Rainfall  Records 

To  the  Editor  of  the  ELECTRICAL  World: 

Sir:  Nearly  every  public  utility  company  which 
operates  hydro-electric  stations  is  keeping  some  rain- 
fall records  for  its  own  particular  benefit.  Many  are 
also  keeping  records  of  flow  of  various  streams  for 
present  and  future  use.  Some  of  these  records  are 
being  kept  in  co-operation  with  the  United  States 
Weather  Bureau  and  the  United  States  Geological 
Survey,  the  State  Engineers  department  or  the  Con- 
servation Commission.  All  of  them  would  be  of  much 
greater  value  if  they  could  be  brought  together  and 
published  by  one  central  authority  in  a  publication  cov- 
ering the  entire  state. 

In  the  present  state  of  things  there  is  no  particular 
advantage  in  holding  those  records  under  cover,  as  it 
is  possible  with  the  accumulation  of  data  now  avail- 
able to  make  a  fairly  close  estimate  of  rainfall  and 
run-off  in  a  particular  locality.  At  the  present  time 
the  New  York  State  section  of  the  United  States 
Weather  Bureau  is  publishing  rainfall  records  from 
approximately  eighty  stations  scattered  throughout  the 
state  and  also  temperature  records  from  the  great 
majority  of  ^hese  stations.  There  are  undoubtedly  half 
as  many  more  rainfall  records  being  kept  by  private 
persons  or  interests  throughout  the  state  which  would 
add  greatly  to  the  value  of  the  data,  if  reported  with 
the  eighty-odd  records  now  being  published  by  the 
Weather  Bureau.  It  would  seem  as  if  the  various 
persons  or  companies  keeping  these  records  might  well 
arrange  to  keep  and  report  them  in  co-operation  with 
the  organizations  mentioned  and  thus  increase  the  value 
of  the  sen-ice  to  themselves  as  well  as  to  others.  It 
is  probably  through  a  lack  of  appreciation  of  the  bene- 
fit that  would  thus  be  insured  that  many  of  these  records 
are  not  so  kept  and  published. 

Byron  E.  White, 
Utica,  N.  Y.  Engineer. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Raising  Poles  with  Insulators  Attached 
Saves  Time 

BY  COMPLETELY  assembling  the  cross-arms  and 
insulators  on  transmission  poles  and  towers  before 
they  are  raised  into  position  considerable  time  is  saved 
in  the  line  construction  operations  of  the  Utah  Power 
&  Light  Company.     This  assembling  is  done  while  the 


TIME  SAVED  BY  ASSEMBLING  CROSS-ARMS  AND  INSULATORS 
BEFORE  RAISING   POLE 

structure  is  on  the  ground,  and  then  the  entire  structure 
with  fittings  is  erected  as  a  unit.  This  practice  applies 
to  all  types  of  structures — single-pole,  two-pole,  A-frame 
or  steel  towers.  The  photograph  shows  the  method  of 
erecting  a  single-pole  44-kv.  structure  with  insulators 
attached. 

The  saving  in  time  results  from  the  fact  that  it  is 
much  easier  to  handle  the  insulators  while  standing  on 
the  ground  than  it  is  at  the  top  of  a  pole  or  tower. 
Moreover,  the  time  and  trouble  of  lifting  up  cross-arms, 
insulators,  fittings  and  tools  is  eliminated. 

Paul  P.  Ash  worth. 
Utah  Power  &  Light  Company, 

Salt  Lake  City,  Utah. 


Comparison  of  First  Cost  of  Fuel  Oil 
and  Coal-Burning  Plants 

IN  COMPARING  the  first  cost  of  a  coal-burning  plant 
with  that  of  an  oil-burning  plant,  the  cost  of  stokers 
and  a.sh-handling  equipment  must  be  balanced  against 
the  cost  of  oil-storage  tanks.  The  use  of  fuel  oil  avoids 
the  necessity  of  the  purchase  of  mechanical  stokers 
and  auxiliary  equipment,  which  might  range  in  cost  from 
$8  to  .$14  per  rated  boiler  horsepower.  The  fuel  oil  also 
avoids  the  necessity  of  etjuipment  for  handling  coal  and 
ashes,  which  would  cost  about  $8  to  $10  per  rated  horse- 
power. This  would  make  a  total  of  about  $20  per  horse- 
power. 

As  an  offset  to  these  items  fuel  oil  requires 
storage  tanks,  oil  pumps  and  heaters,  which  will  cost 
anywhere  from  $10  to  $30  per  horsepower,  depending 
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upon  the  amount  of  reserve  oil  which  is  to  be  kept  in 
storage. 

For  a  central  station  of  5,000  hp.  capacity  the  com- 
plete oil-burning  equipment  with  storage  tanks  for  five 
months'  supply  of  oil  has  been  estimated  at  $250,000. 
This  would  be  at  the  rate  of  $50  per  horsepower.  An 
industrial  plant  could,  of  course,  get  along  safely  with 
much  less  than  a  five  months'  supply  of  oil  on  hand,  but 
in  almost  any  plant  there  will  be  little  if  any  decrease 
in  first  cost  in  favor  of  fuel  oil.  F.  H.  Daniels, 
Sanford  Riley  Stoker  Company,  General  Manager. 

Worcester,  Mass. 


Equalizing  Battery  Discharge  on 
Unbalanced  Load 

TO  OBTAIN  even  discharge  on  both  halves  of  a 
battery  feeding  an  unbalanced  three-wire  system, 
a  three-pole,  double-throw  switch  with  two  extra  jaws 
on  the  middle  blade  is  employed  by  an  Eastern  central- 
station  company.  This  battery  feeds  a  220-volt  bus  used 
in  emergency  to  supply  excitation  for  synchronous  con- 
densers, etc.,  and  the  three-wire,  220/1 10-volt  bus  used 
to  supply  house  lighting  and  pilot  lights  and  to  operate 
remote-control  circuits,  etc.  The  load  on  this  latter 
bus  is  unequally  divided  on  each  side  of  the  neutral. 
This  necessitated  installing  the  switch  so  that  the  heavy 
load  may  be  carried  alternately  by  different  halves  of 
the  battery. 

As  can  be  seen  from  the  diagram,  the  polarity  of 
either  of  these  circuits  is  the  same  for  either  position 
of  the  double-throw  switch.     In  the  "up"  position  of 
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EXTRA    JAWS   ON    THREE-POLE   SWITCH    INSURE   EVEN    BATTERY 
DISCHARGE  TO  UNBALANCED  LOAD 

the  switch,  however,  the  half  of  the  battery  (.Y)  is 
across  1  and  2  of  the  three-wire  bus,  and  in  the  "down" 
position  it  is  across  2  and  3.  By  reversing  this  switch 
once  a  day  it  is  possible  to  obtain  a  perfectly  even 
discharge  of  the  whole  battery. 
Ampere,  N.  J.  EUSTACE  C.  Scares. 
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Ventilating  System  Which  Prevents 
Condensation  in  Turbine  Room 

TO  PREVENT  the  condensation  of  escaped  steam 
from  the  No.  10  unit  in  the  Delray  plant  of  the 
Detroit  Edison  Company  a  double  ceiling  has  been  built 
into  which  hot  air  is  forced.  Ordinarily  in  a  turbine 
room  the  steam  which  escapes  from  valves  and  glands 
of  the  turbine  rises  and  spreads  through  the  room,  con- 
densing on  the  surface  of  the  windows  and  ceiling, 
from  which  it  falls  back  through  the  turbine  room.  By 
means  of  the  system  installed  at  the  Delray  plant  the 
ceiling  and  the  upper  part  of  the  room  are  heated  so 
that  the  moi.sture  in  the  air  will  not  be  condensed  but 
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WARM  AIR  CIRCULATED  WITHIN  THE  DOUBLE  CKILING  OF  TURBINE 
ROOM  PREVENTS   PRECIPITATION   OK   MOISTURE 

will  be  drawn  out  through  the  opening  in  the  ceiling  by 
the  ventilating  fans.  The  other  objects  of  this  ventilat- 
ing system  are:  (1)  To  cool  the  generator  with  washed 
air;  (2)  to  collect  and  remove  w-ater  vapor  escaping 
from  the  turbine;  (3)  to  furnish  hot  air  to  the  stokers 
in  summer;  (4)  to  heat  the  turbine  and  condenser  rooms 
in  winter  and  cool  t.hem  with  washed  air  in  summer. 

The  operation  of  the  system  in  the  summer,  as  may  be 
seen  from  the  accompanying  drawing,  is  as  follows:  A 
ventilating  fan  above  the  room  sends  down  washed  air 
below  the  floor  of  the  room,  part  of  the  air  pa.s.sing 
through  the  generator  and  from  there  to  the  stokers  in 
the  boiler  room  and  part  passing  up  into  the  generator 
room  and  through  the  opening  in  the  ceiling,  where  it 
is  discharged  by  the  exhaust  fan  (at  the  right  in  the 
drawing)  to  the  outside  of  the  building.  In  the  summer 
the  ventilating  fan  draws  air  through  the  air  washer 
from  the  outside  through  the  fresh-air  inlet  near  the 
top  of  the  building.  This  cool  air  keeps  the  generator 
and  the  generator  room  from  becoming  too  warm.  In 
the  winter  the  washed  air  is  sent  through  the  generator 
and  turbine  rooms  as  before,  but  the  air  which  has 
passed  through  the  generator  now  passes  upward 
through  a  pipe  instead  of  into  the  boiler  room.  This 
pipe  leads  to  the  interior  of  the  double  ceiling,  thus 
A  arming  the  ceiling  and  preventing  the  precipitation 
of  moisture.  From  the  ceiling  it  passes  back  into  the 
ventilating  fan.  The  moist  air  from  the  turbine  room, 
instead  of  passing  into  the  open  air  as  in  summer,  is 
again  drawn  in  through  the  air  washer  and  sent  back 
through  the  ventilating  fan.  The  fresh-air  inlet  at  the 
top  of  the  building  is  closed  in  winter  to  prevent  the 
entrance  of  cool  air.  By  means  of  the  louvers  and  damp- 
ers shown  the  system  can  be  regulated  for  any  condi- 
tion of  winter  or  summer  temperature. 


A  somewhat  similar  .system  has  been  designed  tor 
the  Marysville  station  of  this  company.  This  differs 
from  the  Delray  system  principally  in  the  substitution  of 
a  curtain  of  hot  air,  which  is  blown  across  the  ceiling, 
in  place  of  the  double  ceiling  with  the  air  space  as  shown 
in  the  drawing  Sabin  Crocker. 

Detroit  Edison  Company, 
Detroit,  Mich. 


Thickness  of  Cable  Insulation  Differs 
Widely  with  Different  Companies 

THICKNESS  of  insulation  of  cables  for  different 
voltages  as  installed  by  a  number  of  the  larger  oper- 
ating companies  is  shown  in  the  accompanying  table. 
This  table  shows  data  on  three-conductor  and  four- 
conductor  cable  for  750  volts  to  26,400  volts  and  on 
single-conductor  cable  from  250  volts  to  13,000  volts. 
The  data  include  the  size  of  conductors  used  and  the 
insulation  thickness  for  the  conductor  wrapping  and 
the  outside  belt  insulation.  These  figures  represent  the 
most  recent  practices  of  the  respective  companies.  It 
will  be  noted  that  in  some  cases  the  thickness  of  outer 


INSULATION  THICKNESSES  AND  OPERATING  VOLTAGES  OR 
CABLES  OP  VARIOUS  COMPANIES 

TlIREE-CoNDrCTOR    AND    FOLTR-CONDUCTOB    CABLES 


ftppratiiiK  Sizp 

.\anie  of  Company  \  oltHRt-     A.W.O.   or  CM. 

Milwaukw ■. 26.400  No.  00 

Haltimore 26,000  No.  0000 

Itonton   25,000 

N.  Y.  Edison 25,000  350.000 

Detroit 24,000  \o.  00 

IClodo           23.000  300.000 

CIi-voIbtkI  22.000  No  2 

fhicauo  22.000  350.000 

Pitt-shurgh  22.000  250.000 

I.08  Angplos  20.000  .No.  0000 

N.  V   Edison              1 5.000  350.000 

San  rrnn.i»r,i 15,000  No.  0000 

MilivBu'oc                13,200 

I,ouisvi:ic                          13,200  250.000 

Toledo                                         13,200  133,000 

nBllimnrc                    1 3.000  No  0000 

ChiraEo                    12.000  500.000 

I.os  Angilos              12,000  No.  0000 

("levpla-'d                                11.000  No.  0000 

Pittsburgh                         11,000  No.  0000 

N.  Y.  Edieon 8,000  '350,000 

Louisville 7.500  No  S 

Baltimore 6,600  No  0000 

Toledo 6,600  250.000 

San  Franeiaeo  5,000  No.  0000 

Detroit 4,800  200,000 

Cleveland 4,600  No  0000 

I.ousville   4,000  250.000 

Haltimore  4,000  No.  0 

fhieago  4,000  No.  0 

Louisville 4,000  No   0000 

l,o3  Angeles 2,500  No.  0000 

.San  Franeisco 2,500  No.  0000 

Cleveland    2,300  NoO 

Pittsburgh 2.300  No   0000 

San  Franeisco 750  N..  0000 

SiNOLE-CONDUCTOR    CABLES 

Baltimore 13.000  1,250,000 

San  Franeisro                   750  1,500.000 

f.os  Angeles 600  1.000,000 

Tnle<lo                                   600  1.000,000 

Louisville 600  1.000.000 

Chicago  300  No.  OOOOto  1.500.000 

N    V   Edison  300  1,000.000 

Cleveland  300  1.000.000 

Detroit  250  1.000.000 
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belting  has  been  reduced  until  it  is  possible  to  transmit 
peak  loads  as  high  as  10,000  kw.  over  one  cable  with  an 
over-all  diameter  not  exceeding  3  in.   (7.5  cm.). 

These  data  were  compiled  for  the  recent  Pasaaena 
convention  of  the  N.  E.  L.  A,  by  the  committee  on  un- 
derground .systems. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


The  Best  Way  to  "Take  Speed" 

THE  use  of  a  speed  indicator  for  counting  the  revo- 
lutions of  a  shaft  in  a  given  time  is  very  simple, 
but  the  best  results  are  seldom  obtained.  One  man 
should  hold  both  the  watch  and  the  spaed  indicators; 
then  there  will  be  no  time  lag  at  the  start  and  finish. 
Since  he  can  read  only  one  thing  at  a  time,  let  it  be 
the  watch.  He  will  not  need  to  look  at  the  indicator 
while  taking  .speed  as  he  can  count  the  hundreds  of 
revolution.s  as  the  litt'.e  knob  on  the  disk  passes  under 
his  middle  finger.  By  attaching  a  large  rubber  tip  on 
the  end  of  the  counter  a  grip  is  provided  for  the  thumb 
and  forefinger  which  permits  of  accurate  releasing  and 
stopping  of  the  indicator  as  the  second  hand  of  the 
watch  touches  the  dot.  The  number  of  revolutions 
above  the  last  hundred  are  read  from  the  disk  after 
the  indicator  has  been  withdrawn  from  the  shaft. 
Pittsburgh,  Pa.  D.  W.  Blakeslee. 


Board  for  Quick  Tests  of  Lamps  and  Fuses 

FOR  ruickly  testing  lamps  and  fuses,  the  test  board 
shown  in  the  accompanying  illustrations  has 
proved  very  useful.  The  lamps,  plug  fuses  and  cart- 
ridge fuses  are  tested  by  simply  touching  them  for 


BO\RD   FOR   QUICKLY   TKS'nNfl    LAMPS,    PLUG   FUSES   AND 
CARTBIUGE  FUSES 

a  »«cond  to  the  proper  contact  points.  The  contact.s 
for  lamp.s  and  plug  fuses  consist  of  a  brass  flat-head 
screw  for  one  terminal  and  a  ledge  made  of  scrap 
bras's  for  the  other.  When  the  screw  terminal  of  a 
lamp  is  laid  on  the  brass  ledge  the  center  terminal  of 
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the  lamp  strikes  on  the  flat-head  screw.  A  fuse  is 
connected  in  series  with  the  contacts  to  prevent  dam- 
age by  a  short-circuited  lamp.  The  contacts  for  test- 
ing plug  fuses  are  similar  to  those  for  testing  lamps. 

For  the  cartridge  fuses  two  copper  strips  are 
mounted  on  the  board  at  such  an  angle  to  each  other 
that  all  sizes  of  cartridge  fuses  in  use  may  be  tested 
by  simply  placing  them  across  the  strips.  A  lamp  is 
connected  between  the  line  and  both  sets  of  fuse- 
testing  contacts.  F.  Krug, 

Acting  Electrical  Superintendent. 
New  York  &  Honduras  Rosario  Mining  Company, 

San  Juancito,  Honduras,  C.  A. 


Reducing  1,430  Hp.  in  Motors  to 
1,250  Hp.  Saves  $1,000  a  Year 

A  SAVING  of  $1,000  per  year  by  reducing  the  con- 
nected load  of  a  mill  from  1,429.5  hp.  in  motors 
to  1,252  hp.  is  an  example  of  the  benefits  which  have 
resulted  to  industrial  plants  from  an  investigation  that 
has  been  carried  on  by  the  New  England  Power  Com- 
pany among  its  customers.  The  average  load  on  the 
motors  was  789  hp.     This  change  raised  the  load  on 


POWER  FACTOR  OF  VARIOUS  CLASSES  OF  INDUSTRIES 

Classification  Connected  Load,  Kw.        Power  Factor 

Textile  manufacturing 4,480  0,78    lagging 

Paper  manufacturing 3.670  0.71     lagging 

Wire  manufacturing 1,850  0.76    lagging 

Small  central  stationasupplied 9,860  0.72    Lagging 

Machine  shops 1,050  0.73    lagging 

Metal  trades 3.560  0  90    lagging 

Street  railways 350  0  95    leading 

Miscellaneous 3,915  0  86    lagging 


each  motor  so  that  the  average  efficiency  was  increased 
from  87  per  cent  to  90  per  cent  and  the  power  factor 
was  raised  from  7G.5  per  cent  to  88.5  per  cent,  re- 
sulting in  a  saving  in  motor  losses  of  $1,000  per  year 
as  stated.  Raising  the  power  factor  was  the  primary 
object  of  the  company  in  making  these  investigations. 
Overmotoring  was  shown  to  be  chief  cause  of  low 
power  factor.  The  investigation  showed  that  the  power 
factors  in  eight  classes  of  installation  varied  from  71 
per  cent  lagging  to  95  per  cent  leading  as  the  ac- 
companying table  shows. 

The  most  flagrant  offenders  were  mills  operating  a 
large  number  of  induction  motors,  particularly  at  par- 
tial ratings.  As  a  result  of  the  power-factor  survey 
many  changes  were  made  in  the  motor  installation.  In 
one  mill  purchasing  1,400  kw.  it  was  found  that  two 
400-hp.  synchronous  motors  could  be  substituted  for 
induction  motors.  This  change  will  increase  the  power 
factor  of  the  mill  from  71  to  85  per  cent,  and  this 
reduction  will  decrease  the  feeder  and  transformer 
losses  enough  to  cover  the  additional  cost  of  the  syn- 
chronous motors  in  about  one  year. 


August  14,  1920 
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Acid-proof  Construction  for  Conduit 
und  LumpH 

FOR  protectitiK  conduit  runs  and  lamps  against  acid 
fumes  in  the  plants  of  du  Pont  do  Nemours  &  Com- 
pany the  construction  shown  in  the  accompanying  draw- 
ings has  proved  very  efficacious.     The  conduit  is  pro- 


Special  Compounct 


%i*  Conduit 

6'fS'Beam 
grooved  for  Conduit 


Cast  Iron 
Washers 


Cast  Lock  Nut 
■Lead  Washers 


Lock  Nut 

Porcelain  Keyless 
Socket 
Weatherproof 
'Shade  Holder 


Double  thick 
61, 'SS 
'Led  t  Split 
Coffer  Pin 

Fill  with  Asbestos  Putty 

ACID-PROOF   REFLECTOR   AND    METHOD  OF   PROTECTING   CONDUIT 
USED   IN    ACID    PLANTS 

tected  by  running  in  a  groove  cut  in  the  6-in.  x  8-in. 
(15-cni.  X  20-cm.'>  wooden  beam.  After  the  conduit  is 
laid  this  4.2-in.  (U-cm.)  groove  is  filled  with  a  special 
compound  called  rubrax.  The  whole  of  the  exposed 
surface  of  the  beam  is  then  given  a  coating  of  the  ru- 
brax. The  lamps  are  inclosed  in  a  heavily  enameled 
reflector,  which  is  closed  at  the  bottom  by  a  double- 
thick  clear  glass.  This  glass  is  held  in  the  reflector 
by  means  of  lead  split  cotter  pins.  The  cracks  between 
the  glass  and  the  rim  of  the  reflector  are  closed  by  a 
fillet  of  asbestos  putty.  A  weatherproof  shade  holder 
and  a  porcelain  keyless  socket  are  employed.  For 
fastening  the  reflector  on  to  the  nipple  leading  from 
the  conduit  cast-iron  lock-nuts  and  washers,  in  con- 
junction with  lead  washers,  are  used.  W.  B.  TODD. 
E.  I.  du  Pont  de  Nemours  &  Company, 
Wilmington,  Del. 


Rewinding  a  220-VoIt  Induction  Motor 
for  550  Volts 

A220-VOLT  induction  motor  was  recently  sent  into 
a  repair  shop  in  an  Eastern  city  to  be  changed  for 
operation  at  550  volts.  This  motor,  which  was  a  25-hp., 
two-phase,  60-cycle,  eight-pole  machine,  was  connected 
two-parallel,  but  if  it  were  reconnected  in  series  it 
would  be  good  for  only  440  volts,  which  is  25  per  cent 
less  than  the  required  voltage,  and  therefore  the  motor 
had  to  be  rewound. 

The  220-volt  two-parallel  winding,  which  may  be  con- 
sidered as  a  440-volt  series  winding,  consisted  of  ninety- 
six  coils  of  six  turns  of  0.152-in.  x  0.091-in.  double-cot- 
ton-covered ribbon  wire,  wound  flat  with  a  coil  pitch  of 
one-and-ten.   Considering  this  as  a  440-volt  winding,  the 


turns  per  coil  required  for  the  550-volt  winding  would 
be  equal  to  6  x  550  -^  440  =  75  turns.  If  a  seven-turn 
coil  with  a  pitch  of  one-and-ten  were  used,  the  horse- 
power would  be  decrea.sed,  and  therefore,  in  rewinding 
the  coil  pitch  was  increased  to  one-and-twelve.  The 
one-and-ten  pitch  cord  factor  was  0.9239,  while  the  one- 
and-twelve  cord  factor  was  0.9914,  and  a  seven-turn  coil 
with  this  cord  factor  is  equivalent  to  a  seven-and-a-half 
turn  coil  with  the  original  cord  factor,  as  shown  by  the 
equation  7(0.9014  ;  0.9239)  =  7.5.  The  cross-section 
of  the  copper  wire  was  decreased  25  per  cent  by  decreas- 
ing its  thickness  from  0.091  in.  to  0.068  in.  The  motor 
was  then  rewound  for  550  volts  with  ninety-six  coils,  con- 
sisting of  seven  turns  of  0.152-in.  x  0.068-in.  double- 
cotton-covered  ribbon  wire  per  coil  wound  flat  with  a 
pitch  of  one-and-twelve,  and  the  coils  were  connected  in 
series.  This  winding  proved  satisfactory  under  loads 
which  it  had  been  carrying  for  some  time. 

Bronx,  N.  Y.  C.  A.  JOHNSON. 


Compact  Industrial  Substation  in 
Narrow  Space 

As  ONLY  20-ft.  X  4-ft.  (6-m.  x  1.2-m.)  space  was 
available  for  a  substation  of  a  Massachusetts  indus- 
trial plant,  the  six  transformers  were  mounted  as  shown 
in  the  illustration  in  a  single  row  on  concrete  piers 
elevated  about  15  in.  {38  cm.)  above  the  ground.  Pri- 
mary connections  to  one  bank  are  made  to  insulated  buses 
at  the  top,  carried  on  pipe  framing.    The  other  bank  is 


SIX  TRANSFORMERS   IN    A    ROW    IN    NARROW 
OUTDOOR  SUBSTATION 

fed  through  underground  cables  terminating  in  potheads 
at  the  transformers.  The  secondary  leads  are  run  into 
the  brick  building  at  the  rear,  which  contains  metering 
and  switching  equipment  controlling  various  industrial- 
plant  feeders  in  the  district  served. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
nf  Electric  Light,  Power  and  Heat 


Central  Station  and  Contractors 
Share  Soliciting  Expense 

AT  THE  beginning  of  the  present  year  the  new-busi- 
L  ness  department  of  the  Buckeye  Power  Company  at 
East  Liverpool,  Ohio,  set  out  to  increase  the  residential 
lighting  load  in  that  city.  Owing  to  the  high  cost  of 
building  material  there  were  few  newly  built  houses 
to  be  connected,  and  most  of  the  department's  efforts 
w°re  directed  toward  wiring  old  houses.  The  results 
for  the  first  -three  months  of  the  present  year  show  a 
net  gain  of  214  residential  consumers  against  a  total 
of  334  for  the  whole  of  1919. 

The  campaign  is  carried  on  in  co-operation  with  the 
contractor-dealers.  By  an  agreement  the  company  pays 
one-half  of  the  solicitors'  salary  plus  a  commission  on 
the  first  month's  light  bill,  the  contractor  paying  the 
balance  of  the  salary  plus  a  commission  on  total  new 
business  secured  by  the  solicitor.  This  plan  is  proving 
highly  satisfactory,  and  the  overhead  cost  of  solicitmg 
has  been  cut  in  two. 


Charges  for  Reconnection  of  Service 

CHARGES  covering  the  cost  of  connecting  service 
for  a  short  period  of  time,  moving  meter  to  a  new 
location  and  reconnecting  service  after  disconnection  for 
non-payment  are  made  by  the  Helena  (Ark.)  Gas  & 
Electric  Company.  Regulations  governing  these  charges, 
which  have  been  approved  by  the  Public  Utility  Com- 
mission of  the  State,  are  printed  on  the  reverse  side 
of  receipts  for  meter  deposits  and  are  a  part  of  the 
service  application  signed  by  the  customers.  The  pro- 
visions read  as  follows: 

In  consideration  of  the  application  on  reverse  side  hereof, 
I  agree: 

1.  In  case  I  vacate  said  premises  without  written  notice 
to  the  Helena  Gas  &  Electric  Company,  said  deposit  shall  be 
forfeited  in  full. 

2.  In  case  I  discontinue  said  service  within  one  year,  $2  of 
said  deposit  shall  be  forfeited  to  pay  expenses  incidental  to 
rendering  service  for  a  short  period  of  time. 

3.  In  case  meter  is  requested  to  be  moved  to  another  loca- 
tion within  one  year,  to  pay  $2  for  said  change  before  the 
meter  is  moved. 

4.  In  case  meter  is  disconnected  for  non-payment  of  bills, 
to  pay  $2  for  the  cost  of  reconnecting  before  service  is 
again  rendered. 

5.  In  case  of  failure  to  pay  any  indebtedness  when  due, 
this  deposit  shall  be  used  forthwith,  and  without  notice,  to 
pay  said  indebtedness,  in  full  or  in  part,  and  that  .service 
may  be  discontinued  until  the  amount  forfeited  is  repaid  to 
the  company. 

6.  It  is  expressly  understood  that  the  amount  of  service 
rendered  shall  be  determined  by  meter,  ownership  of  which 
is  retained  by  the  company;  ;.nd  further,  that  the  company 
does  not  Ruarantee  a  constant  supply  of  gas  or  electricity 
and  shall  not  be  held  liable  for  damages  caused  by  any 
interruption  of  variations  in  said  service. 
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7.  It  is  further  understood  that  this  receipt  must  be  re- 
turned for  cancellation  upon  discontinunce  of  service  and 
demand  for  refund  of  the  deposit  covered  by  this  receipt; 
also  that  this  receipt  is  not  negotiable  or  transferable. 


Canvass  of  Customers  Shows  Company's 
Service  98.9  per  Cent  Perfect 

To  CHECK  up  on  the  condition  of  its  service  and 
correct  any  causes  for  complaint,  the  Northern  Con- 
necticut Light  «&  Power  Company,  Thompsonville,  Conn., 
made  a  canvass  of  its  customers  by  means  of  return 
postal  cards.  On  one-half  of  the  card  the  words  "For  the 
Good  of  the  Service"  explained  the  company's  object. 
Customers  were  asked  to  fill  out  the  return  card  advis- 
ing the  company  of  any  complaint  concerning  the  service 
or  dissatisfaction  in  their  relations  with  the  company. 
The  statement  to  customers  and  return  card  read  as 
follows : 


For  the  Good  of  the  Service 

To   oitr   Patrons: 

Along  with  all  public  utilities  we  lost  the  services  of  many 
of  our  old  employees  during  the  war  and  we  were  obliged  to  carry 
on  our  business  with   a   material  shortage   in  our  forces. 

Opportunities  for  employment  in  other  branches  at  unusually 
high  wages  since  tlie  close  of  the  war  have  also  made  many 
changes   in   our  employees. 

Probably  the  efflciency  of  our  service  has  thereby  been  af- 
fected, and   it  is  our  aim   to  correct  this  condition   in   every  way. 

As  a  guide  in  this  matter  and  to  help  us  give  you  the  best 
service  possible,  we  ask  you  to  return  to  us  answers  to  the 
questions  on  attached  card,  also  any  suggestion  that  you  have 
to  offer. 

We  solicit  your  co-operation  and  would  appreciate  any  corn- 
plainfthat  you  may  have  not  covered  by  these  questions,  as  it  is 
our  desire  to  render  service  as  nearly  perfect  as  skill  and  consUint 
attention  can  make  it. 

Yours  respectfully, 

Walter  P.  Schwabe, 
Vice-president  and  General  Manager. 
Northern  Connecticut  Light  &  Power  Co. 

Return  Card 
Is  your  electric  service  satisfactory? 


Is   your   gas  service   satisfactory? 


Is  the  treatment  received  at  the  hands  of  our  employees 
satisfactory? 

Have  you  any  complaint  about  the  attention  given  you  by 
any  particular  department? 

If  your  answer  to  any  of  the  above  is  "No,"  please  state  your 
coniplaint  in  detail  and  also  any  suggestion  that  >'0U  have  that 
would  rorrect  this  matter. 


Date. 


Name  .  . . 

.•\DDRESS. 


Commenting  on  the  results,  Walter  P.  Schwabe,  gen- 
oral  manager  of  the  company,  states  that  3,400  cards 
were  mailed  to  cover  approximately  5,000  gas  and  elec- 
tric customers.  The  number  of  cards  returned  stating 
that  service  was  satisfactory  in  every  respect  was  318; 
the  number  returned  with  complaints,  60;  showing  that 
only  1.1  per  cent  of  the  customers  had  any  complaint 
to  make  and  that  the  company  was  giving  98.9  per  cent 
perfect  service. 
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Power-Factor  Penalty  Applied  to 
Kilowatt-Hours  Connunied 

POWKR  contracts  of  the  properties  operated  Ijy  the 
American  Gas  &  Electric  Company  for  demands  of 
more  than  100  kva.  carry  a  power-factor  clause  whereby 
a  percentage  of  correction  for  power  factors  above  or 
below  85  is  made  on  the  kilowatt-hours  used.  This 
correction  is  appplied  by  means  of  a  table  of  constants 
based  on  the  average  power  factor  for  the  month.  The 
power-factor  provision  reads  as  follows: 

The  rates  in  this  tariff  are  based  upon  the  main- 
tenance by  the  consumer  of  an  average  power  factor 
of  85  per  cent  for  each  month  as  shown  by  integrating 
instruments.  When  the  average  monthly  jiower  factor 
is  above  or  below  85  per  cent,  the  kilowatt-hours  as 
metered  will,  for  billing  purposes,  be  multiplied  by  the 
following  Constanta: 

Effective  Monthly  Effective  Monthly 

Power  Factor  Constant  Power  Factor  Constant 

1.00  O.Orn  0.70  1.0835 

0.95  0.965  0.65  1.1255 

0.90  0.9K1  0.60  1.1785 

0.85  1.000  0.55  1.2455 

0.80  1.023  0.60  1.3335 

0.75  1.050 

Constants  for  other  than  the  effective  power  factors 
given  in  the  table  are  determined  from  the  same  formula 
used  to  determine  the  given  constants. 

Thus  for  an  average  power  factor  of  85,  which  is 
taken  as  standard,  the  customer  will  be  billed  for  the 
amount  of  energy  consumed  as  shown  by  the  kilowatt- 
hour  meter.  But  when  the  power  factor  is  below  or 
above  85  the  metered  kilowatt-hours  are  multiplied  by 
the  constant  corresponding  to  the  power  factor.  For 
example,  suppose  that  the  true  energy  used  during  the 
month  was  100,000  kw-hr.  and  an  average  power  factor 
of  75  was  maintained.  Multiplying  100,000  kw.-hr.  by 
1.050,  the  constant  for  75  per  cent  power  factor  gives 
105,000  kw.-hr.  for  which  the  customer  would  be  billed. 
Had  an  average  power  factor  of  95  been  maintained, 
the  constant  0.0G5  would  have  been  used  and  the  bill 
rendered  for  96,500  kw.-hr. 

In  this  manner  the  customer  is  penalized  by  the 
correction  of  the  energy  consumption  to  include  a  por- 
tion of  the  reactive  volt-ampere-hours  when  the  power 
factor  is  below  85  and  compensated  for  maintaining  a 
power  factor  above  that  point.  This  method  has  the 
advantage  of  being  applied  directly  to  the  metered  kilo- 
watt-hours, where  it  belongs,  and  does  not  take  the 
form  of  a  discount  or  addition  to  the  bill  after  the 
demand  and  energy  changes  have  been  computed  re- 
gardless of  power  factor. 


Industrial  Lia;hting  Offers  Increased 
Revenue  for  Central  Stations 

CENTRAL  stations  as  a  rule  have  been  very  lax  in 
acting  in  an  advisory  capacity  to  their  customers 
on  matters  pertaining  to  industrial  illumination,  the 
manufacturers  looking  upon  them  merely  as  sources  of 
power  supply.  While  light  is  indispensable  and  at  the 
same  time  one  of  the  cheapest  commodities  on  the 
market  today,  factories  are  frequently  underlighted. 
Higher  intensity  of  illumination  has  effected  marked 
increases  in  factory  production  and  the  additional  light- 


ing uses  more  energy.  What  this  means  to  the  central 
station  supplying  power  to  a  large  industrial  load  can 
be  appreciated  from  the  fact  that  heretofore  mills  and 
factories  using  one-half  watt  or  less  per  square  foot 
of  floor  surface  are  now  changing  over  to  an  illumina- 
tion intensity  of  1.5  watts  to  2  watts  per  square  foot — 
an  increase  of  from  200  to  300  per  cent. 

It  may  seem  that  the  companies  furnishing  electrical 
supplies  and  power  are  pushing  the  idea  of  high- 
intensity  illumination  for  purely  selfish  motives;  but 
this  is  far  from  being  the  case.  Good  lighting  is  about 
the  cheapest  thing  in  plant  operations,  as  the  following 
figures  on  a  normal  cost  will  show. 


(-'ost  of  Inmpi  (list,  .subjtrl  to  Jisiount) , $1.10 

Cost  (if  itiaini  l.<l-stiil  ri'fliitor  (list,  .•iubject  to  discount)  .  3.60 

Kstlnmlcd  lo.st  of  wiring  iiir  oulld 6.00 

Tot.ll    fll-st    rost    $10.70 

Inteif.it  on  Invistmi-nt  at  6  per  rent $0.61 

Depreciation  on  red.itor  anil  wlrliiK  at  IL'J  per  cent l.ao 

Power,  at  .I   cinl.s   per   kllowatt-liour 12.00 

Cleanlnc.  at  3  eent.s  per  eli-anlnK.  twiei'  a  month .72 

Renewal  of  lamp,  2. 1  per  year,  at  $1.10 2.64  ' 

Total     $17.20 

Waee.s   for   eight   hours  per  day,    300   days,   at   75   cents 

per   hour    $1,800.00 

Ratio  of  cost  of  lighting  per  man  to  wages $17.20-l,$0O.O0 

Per  cent    0.955 


This  table  is  worked  up  on  the  assumption  that  a 
100- watt  tungsten  lamp,  lighting  100  .sq.ft.,  is  furnished 
for  each  workman  and  that  it  burns  eight  hours  per 
day  for  300  days. 

These  figures,  which  are  based  on  assumed  conditions 
less  favorable  than  ordinarily  found,  show  that  satis- 
factory lighting  furnished  continuously  throughout  the 
entire  working  day  costs  less  than  1  per  cent  of  a  man's 
wages,  and  that  if  he  saves  five  minutes'  time  per  day 
owing  to  correct  lighting  the  entire  operating  cost  of 
the  system  is  paid  for. 


Cafeteria  for  Company  Employees 

IN  ORDER  that  its  employees  may  obtain  satisfactory 
lunches  at  a  low  cost,  the  Southern  California  Edison 
Company  of  Los  .\ngeles  has  installed  a  cafeteria-type 
lunch  room  for  the  exclusive  use  of  male  employees.  The 
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scale  of  prices  for  food  is  very  low,  as  part  of  the  cost 
is  paid  by  the  company.  The  arrangement  provides  a 
very  good,  inexpensive  lunch  and  as  it  affords  quick 
service  the  employees  have  a  considerable  part  of  their 
lunch  hour  to  themselves  for  shopping  and  recreation. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Lamps  and  Lighting 

The  Lighting  of  Piers  and  Warehouses.  —  A.  L. 
Powell  and  R.  E.  Harrington. — The  importance  of 
adequate  lighting  of  piers  and  warehouses  in  connec- 
tion with  the  movement  of  manufacturers'  products  is 
dealt  with  in  this  article.  The  speeding  up  of  ship- 
ment of  goods  by  improved  lighting  is  accomplished 
in  the  following  ways:  (1)  Greater  actual  speed  of 
trucking,  etc.;  (2)  markings  more  easily  read;  (3) 
fewer  mis-sent  shipments  occur;  (4)  reduction  of  spoil- 
age and  thefts;  (5)  improved  relations  with  the  public. 
Examples  of  good  lighting  of  piers  and  warehouses 
also  appear  in  this  article. — Bulletin  L.D.  Ill,  Edison 
Lamp  Works,  May,  1920. 

Light  and  Safety. — A.  B.  Oday. — Attention  is  called 
to  the  large  number  of  fatal  accidents  which  occur  in 
industrial  plants  or  are  due  to  automobiles.  It  is 
pointed  out  that  many  of  these  accidents  might  be 
avoided  by  the  use  of  adequate  illumination. — Bulletin 
L.  D.  112,  Edison  Lamp  Works,  May,  1920. 

Edison  Miniature  Lamps,  Standard  Verstis  Special. — 
L.  C.  Porter. — A  great  fund  of  data  and  experience 
has  been  accumulated  regarding  miniature  lamps  for 
such  purposes  as  automobile  lighting,  flashlamp  and 
hand-lantern  service,  decorative  lighting,  miners'  safety 
lamps,  etc.  For  such  service  the  best  lamp  has  been 
worked  out  and  standardized.  These  lamps  are  being 
manufactured  in  quantity,  and  they  are  sold  at  a  lower 
price  and  will  give  more  uniform  performance  than 
special  lamps.  It  Is  urged,  therefore,  that  it  is  ad- 
vantageous to  use  standard  lamps  wherever  possible. 
— Bulletin  L.  D.  113,  Edison  Lamp  Works,  May,   1920 

Generation,  Transmission  and  Distribution 

A  New  Wafer-Turbine  Design. — Reindl. — Systematic 
researches  have  led  Dr.  Kaplan  to  design  a  new  type  of 
water  turbine,  remarkable  because  of  the  high  values  of 
specific  velocity  which  may  be  reached  while  maintain- 
ing good  efficiency.  A  model  turbine  of  26  kw.  has 
been  tested  and  gave  a  hydraulic  efficiency  of  86  per 
cent  at  a  specific  velocity  of  667  r.rvm.  Even  at  a 
.specific  velocity  as  high  as  1,000  r.p.m.  the  efficiency 
was  about  7.5  per  cent.  The  efficiency  was  found  to 
remain  almost  constant  from  full  to  less  than  half  load. 
The  Kaplan  turbine,  it  is  claimed,  is  simple  and  cheap 
in  construction,  and  its  high  velocity  permits  the  use 
of  small  and  ciieap  high-speed  generators.  The  cost 
per  kilowatt  of  a  Kaplan  tui-bo-generator  therefore 
should  be  considerably  lower  than  that  of  a  correspond- 
ing .set  with  a  F'rancis  turbine. — Elektrotechnische 
Zeitschrift,  Feb.  19,  1920. 

Losses  in  High-Te.nsion  Gables. —  Rknnesson. —  A 
special  mirror  wattmeter,  with  a  silver-strip  suspended 
moving  coil  and  a  total  of  366,666  ohms  in  the  pressure 
circuit,  enabled  the  author  to  make  rather  accurate 
determinations  of  the  losses  at  50  cycles  in  a  20-m. 
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(60-ft.)  piece  of  10,000-volt  lead-covered  three-phase 
cable  at  different  temperatures  and  voltages.  The  iron 
sheathing  was  removed  from  the  cable  and  single-phase 
voltage  was  impressed  between  the  three  conductors 
and  the  lead  cover.  The  cable  had  a  paper  dielectric. 
It  was  submerged  in  a  tank  with  transformer  oil,  and 
accurate  track  of  the  temperature  was  kept.  The  losses 
at  any  given  temperature  were  found  to  be  approxi- 
m.ately  proportional  to  the  square  of  the  voltage  between 
.5,000  volts  and  10,000  volts,  but  proportional  to  the 
2.5th  power  of  the  voltage  between  10,000  and  15,000. 
Runs  were  also  made  at  fixed  voltages  while  letting  the 
cable  go  through  very  slow  temperature  cycles  between 
14  deg.  C.  (57  deg.  Fahr.)  and  60  deg.  C.  (150  deg. 
Fahr.).  A  decided  minimum  of  loss  was  observed  at 
about  34  deg.  C.  (93  deg.  Fahr.),  the  total  loss  at  this 
temperature  being  about  3  watts,  while  at  12  deg.  C. 
(53  deg.  Fahr.)  the  loss  was  about  4.5  watts,  and  at  60 
deg.  C.  (140  deg.  Fahr.)  about  6.3  watts.  The  dielectric 
appeared  to  have  a  decided  hysteretic  tendency,  it  being 
impossible  to  reproduce  exactly  the  loss  value  under 
given  conditions  after  carrying  the  cable  through  a 
temperature  cycle,  however  smoothly  and  slowly  the 
temperature  was  changed.  The  hysteresis  effect,  how- 
ever, being  of  a  lesser  order  of  magnitude  than  the  tem- 
perature effect,  did  not  mask  the  latter, — Revue  Gene- 
rale  d'Electricite,  May  1,  1920;  also  noted  in  Comptes 
Rendus,  March  8,  1920. 

Installations,  Systems  and  Appliances 

Unit  Voltage  Duties  in  Long  Suspension  Insulators. 
— Harris  J.  Ryan  and  Henry  H.  Henline. — Following 
an  elaborate  study  of  the  voltage  duty  of  the  individual 
units  of  suspension  strings,  which  included  cap  and 
pin,  bomb  and  link  and  core  and  tine  types  of  insula- 
tor units,  the  authors  state  their  conclusions  as  follows : 
(1)  Suspension  insulator  units  in  common  use  can  be 
satisfactorily  employed  for  the  make-up  of  insulators 
for  250  kv.  lines.  (2)  Increase  in  the  number  of 
strings  in  the  suspension  insulator  will  permit  the  Use 
of  a  limited  increase  in  line  voltage.  (3)  Static  shields 
in  requisite  forms  will  lower  maximum  unit  voltage 
duties  so  as  to  permit  the  satisfactory  insulation  of 
lines  for  the  use  of  voltages  far  above  150  kv. — Journal 
A.LE.E.,  July,  1920. 

Automatic  Sertionalizing  Device^. — P.  Chaf.pi;ntier. 
— Some  time  ago  a  number  of  sectionalizing  devices 
were  described  by  Rosebourne  (Revue  Generate  d'Elec- 
tricite, Nov.  29.  1919)  in  which  the  operating  relays 
are  operated  by  two  coils  or  two  transformers  which 
just  hold  a  balance  when  the  system  to  be  protected 
is  working  normally  and  currents  and  voltages  are 
symmetrical.  The  present  author  deals  with  the  same 
problem,  but  looks  upon  the  whole  question  from  a 
more  general  point  of  view.  He  shows  how  all  devices 
operating  upon  these  principles  may  be  derived  from 
the  fundamental  ideas  of  the  Merz  and  Price  protective 
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system.  If  a  transmission  line  or  a  cable  is  to  be 
protected  the  balancing  coils  must  be  put  one  on  each 
end  of  the  line,  and  an  auxiliary  cable  then  is  used 
to  link  them  up.  Another  way  is  to  split  the  power  con- 
ductor in  two  eciual  parts,  using  one  as  it  were  for 
au.xiliary  conductor.  The  wiring  then  may  be  made 
particularly  simple,  and  the  system  may  be  directly 
applied  also  to  direct-current  installations.  The  trip- 
ping magnets  here  are  provided  with  two  opposing 
windings,  one  for  each  of  the  two  parallel  parts  of  the 
transmission  line,  thus  giving  no  magnetical  action  dur- 
ing normal  working.  A  short  circuit,  however,  or  a 
break  on  one  conductor,  would  upset  the  balance,  and 
the  breaker  would  go  out  immediately,  thus  discon- 
necting the  faulty  line. — Kevue  Generate  d'Electrieite, 
April  10,  1920. 

Electrophysics  and  Magnetism 

Permanent  Magnets  in  Theory  and  Practice.  —  S. 
EVERSIIKD. — This  is  an  attempt  to  put  in  one  paper  the 
modern  theory  of  permanent  magnetism  which  will  give 
some  basis  for  numerical  predetermination.  The  first 
part  of  the  paper  outlines  the  theory  of  permanent 
magnetism  which  is  preferred  by  the  author,  and  equa- 
tions are  given.  In  the  second  part  examples  of  pre- 
determinations are  worked  out. — London  Electrician, 
May  28  and  June  4,  1920. 

Electric  Transmin.sion  Along  Non-Uniform  Lines. — 
Ravut. — The  author  considers  a  general  case  of  steady 
alternating-current  transmission  along  lines  where  the 
"linear  constants"  are  no  longer  constant  but  are  func- 
tions of  the  position  along  the  line.  The  differential 
equations  cannot  be  generally  solved  in  such  cases.  A 
discussion  of  the  properties  of  their  solutions  reveals, 
however,  in  accordance  with  a  well-known  theorem 
stating  that  every  network  may  be  characterized  by 
three  independent  constants,  that  also  in  this  case  of 
a  non-homogeneous  line  the  solutions  will  come  out  in 
form  of  linear  expressions  for  voltage  and  current,  in- 
volving three  constants,  termed  by  the  author  P  (propa- 
gation constant),  Z  (surge  impedance)  and  S,  the  lat- 
ter one  indicating  the  lack  of  symmetry  of  the  line. 
It  is  shown  that  if  the  ordinary  home-end  impedance 
measurements  are  made,  with  the  far  end  freed  and 
grounded  for  determination  of  the  linear  constants,  in- 
correct values  are  obtained  if  the  physical  constants 
vary  along  the  line.  It  is  also  shown  how  P,  Z  and  S 
may  be  determined  from  three  observed  impedance 
values. — Revue  Generate  d'Electrieite,  May  8,  1920. 

Telegraphy,  Telephony  and  Signals 

Use  of  .Aliiminidn  in  Telegraph  arid  Telephone  Plantx. 
— U.  Mkyer. — The  scarcity  of  copper  caused  the  Ger- 
man telegraph  adniiiiisti'ation  to  investigate  the  pos- 
sibility of  using  aluminum  for  signaling  plants.  Diffi- 
culties were  experienced  in  finding  methods  for  making 
reliable  joints  in  cables,  resistances  of  several  ohms 
being  often  observed  on  carefully  made  twisted  joints. 
For  busbars,  however,  aluminum  appeared  to  be  just 
as  good  as  copper.  Telephone  condensers  up  to  2  mf. 
in  capacity  were  made  with  aluminum-foil  and  paper, 
with  the  same  exterior  dimensions  as  the  ordinary  tin- 
foil-and-paper  condensers.  On  alternating-current  tests 
the  aluminum-foil  condensers  were  found  to  have  much 
smaller  losses  than  tinfoil  condensers,  the  power  factor 
of  the  new  condensers  being  only  one-fifth  to  one-eighth 
that  of  the  ordinary  type. — Elfktrotechnische  "Zeit- 
schrift,  Feb.  26,  1920. 


Paulsen  System  of  Radiotelegraphy. — C.  F.  Elwell. 
— A  history  of  the  development  of  ai'c  methods.  Be- 
ginning with  the  invention  by  Dr.  Valdemar  Poulsen 
in  1902,  the  development  of  the  Poulsen  arc  generator 
for  generating  undamped  waves  for  wireless  telegraphy 
are  traced  to  the  present  state  of  development.  It  is 
I'hown  that  Poulsen  arc  stations  make  it  possible  to  send 
messages  around  the  world  and  practically  to  every 
continent.  Some  of  the  recent  stations  employing 
250-kw.  arc  generators  are  de.scribed. — London  Elec- 
tririan,  May  28,  1920. 

Miscellaneous 

Symbols  for  Electrical  Machinery  and  Apparatus. — 
A.  Hayet. — The  conventional  signs  and  symbols  pub- 
lished by  the  Societi  Frangaise  des  Electricians  in  1907 
having  become  rather  inadequate  owing  to  the  rapid 
advancement  of  the  art.  The  author  set  himself  the  task 
of  developing  a  complete  system  of  symbols,  embracing 
light  and  power  installation  items  and  also  taking  up 
signs  for  all  such  units  as  machinery,  transformers, 
starting  boxes,  relays,  fuses,  automatics  and  hand-oper- 
ated circuit  breakers,  etc.,  needed  in  high-power  instal- 
lation diagrams.  All  the  proposed  symbols  may  be 
quickly  drawn  with  a  pair  of  compasses,  a  T-square  and 
two  triangles,  one  30-G0-90  deg.  and  one  20-70-90  deg. 


Delta -connecfed 

Induction  Motor  with 

Short-circuit  Rotor 


I.e.  Compound 
Machine 


I  Mofor 


WV?"] 


Three-PhaseStar 
connected  Alternator 
with   Belt -driven 
£j<fl.teiL_ 


i. 


Fie/d 


Line 
Starting  Box  with 
Maximum  -  Current  and 
Zero- Current  Release 


Three -Phase 

Automatic 

Circuit- Breaker 


Direct  Current 
Maximum  Current 

and  Reverse 
Current-  Breaker 


SYMBOLS    FOR    KLECTKICAL    AHI'ARATrS    I'UOPOSED 
FOR  FRANCE 

For  all  direct-current  windings  the  author  uses  semi- 
circles, while  alternating-current  windings  are  drawni 
as  zigzag  lines  with  -4-20-deg.  or  — 20-deg.  slope  with 
respect  to  the  horizontal,  if  the  length  axis  of  the  wind- 
ing is  vertical,  and  vice  versa.  Resistance  is  drawn  as 
a  rectangular  zigzag  line,  like  the  oscillogram  of  an 
interrupted  direct  current.  The  article  gives  detailed 
instructions  regarding  best  arrangement  of  schematic 
and  space-true  diagrams,  and  includes  twelve  pages  of 
tracings,  illustrating  the  new  system  of  symbols.  We 
reproduce  here  a  few  more  complicated  symbols,  indi- 
cating the  way  to  combine  the  elementarj"-  symbols  so  as 
to  represent  any  particular  piece  of  apparatus.  The 
length  of  corresponding  captions  shows  that  a  remark 
able  amount  of  information  may  be  crowded  into  such  a 
combined  symbol,  without  introducing  prohibitively 
great  complications. — Revue  Generate  d'Electrieite, 
April  3.  1920. 
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TRADE  continues  to  exhibit 
midsummer  quietness  every- 
where, but  sales  volumes  are 
satisfactory  and  optimism  prevails. 
In  the  Intermountain  States,  how- 
ever, the  demoralization  of  the  wool 
industry  has  caused  unfavorable 
business  conditions,  although  labor 
troubles  are  less  acute  and  a  hope- 
ful tone  is  evident. 

Easier  transportation  conditions 
and  better  deliveries  are  now  the 
rule,  but  the  car  shortage  in  the 
South  and  Northwest  is  still  seri- 
ous and  vital  supplies  of  lumber  and 
grain  are  held  up.  Residence  con- 
struction is  falling  off,  as  money  for 
that  purpose  is  tight  and  building 
material  high.  An  exception  is  re- 
ported in  San  Francisco,  where  more 
building  jobs  than  ever  before  are 
under  way.  Fairly  good  collections 
are  reported,  and  the  industry  is 
optimistic. 

East  of  the  Mississippi  relief 
from  the  general  shortage  of  rigid 
conduit  is  reported,  but  farther  west 
it  still  exists. 

Fiber-conduit  production  is  billed 
well  into  the  fall  months,  and  there 
has  been  good  buying  of  the  larger 
sizes  of  lead-covered  cable.  Sales 
of  commutator  segments  are  pro- 
ceeding at  a  normal  rate,  with  de- 
liveries at  from  six  to  twelve  weeks. 

Despite  local  feeling  to  the  con- 
trary, both  on  the  Western  coast 
and  in  the  East,  electrical  manu- 
facturers do  not  exercise  any  geo- 
graphical discrimination,  it  is  as- 
serted, and  all  sections  are  treated 
fairly  and  all  customers  as  nearly 
alike  as  transportation  conditions 
allow. 

The  present  supply  of  coal  on 
hand  at  public  utility  plants  is  the 
lowest  ever  known,  totaling  only 
enough  for  three  weeks  and  one  day 
on  .Tune  1,  the  last  date  for  which 
figures  are  available.  No  gain  is 
thought  to  have  been  made  since 
that  time. 

Railroads  are  refusing  to  assign 
coal  ears  to  utilities  with  a  surplus 
supply  of  fuel,  and  an  order  from 
the  Interstate  Commerce  Commis- 
sion may  be  necessary  to  adjust  the 
situation.  Some  utilities  with  car 
assignments  have  been  refused  coal 
at  the  mines.  The  Public  Service 
Commission  for  the  First  District  of 
New  York  State  has  asked  that  the 
order  granting  priorities  to  public 
service  companies,  which  expires 
Aug.  19,  be  extended.  The  N.  E.  L. 
A.  has  made  a  similar  request.  The 
I.  C.  C.  is  not  in  favor  of  broaden- 
ing the  order  to  include  storage. 
An    embargo    on    cross-town    move- 


ment of  coal  cars  has  been  asked 
by  the  American  Railroad  Associa- 
tion. 

Total  electrical  exports  for  the 
first  six  months  of  1920,  excepting 
locomotives,  were  $46,724,126,  or 
about  4  per  cent  less  than  in  1919. 
Motor  and  generator  exports  were 
in  excess  of  those  for  the  same 
period  last  year,  as  were  heating 
and  cooking  appliances. 


News 
in  Brief 

Swmmary      of     Market 
Conditions  and  of  Re- 
cent and  Approaching 
Happenings  of  Im- 
portance to  the 
Indtistry 


An  issue  of  $2,000,000  in  five- 
year  8  per  cent  gold  notes  is  being 
made  by  the  Southwestern  Power  & 
Light  Company  at  98,  to  yield  8i 
per  cent. 

Decision  not  to  proceed  with  the 
construction  of  the  proposed  aux- 
iliary steam  plant  at  Niagara  Falls 
has  been  made  by  the  Hydro-Elec- 
tric Power  Commission  of  Ontario 
owing  mainly  to  the  high  cost. 

Reorganization  of  the  Nela  Re- 
search Laboratories  has  been 
brought  about,  and  in  future  there 
will  be  two  divisions,  a  laboratory 
of  pure  science  and  a  laboratory  of 
applied  science. 

WiGGlNGTON  E.  Creed  has  suc- 
ceeded Frank  G.  Drum  as  president 
of  the  Pacific  Gas  &  Electric  Com- 
pany. 

Ten  manufacturers  of  Shelby, 
Ohio,  have  petitioned  the  City  Coun- 
cil to  discontinue  the  municipal  elec- 
tric plant  and  purchase  energy  from 
the  Ohio  Light  &  Power  Company, 
whose  transmission  lines  now  reach 
the  city. 

Technical,  commercial,  account- 
ing and  public  policy  sessions  will 
make  up  the  program  of  the  four- 
day  convention  of  the  New  England 
Section,  N.  E.  L.  A.,  to  be  held  at 
Kineo,  Me.,   Sept.   13-16. 

Changes  in  the  rules  governing 
joint-pole  use  designed  to  remove 
sources  of  controversy  have  been 
made  in  the  National  Electric 
Safety  Code  by  the  Bureau  of 
Standards. 


The  N.  E.  L.  A.  executive  com- 
mittee will  meet  in  New  York  on 
Sept.  1.  The  Public  Relations  Sec- 
tion of  the  association  will  organize 
next  week. 

Announcement  is  made  that  the 
Federal  Power  Commission  will  be 
housed  in  the  new  Interior  Depart- 
ment Building  at  Washington.  The 
form  of  water-power  permit  is  now 
being  discussed. 

The  tentative  program  for  the 
Cleveland  convention  of  the  Illu- 
minating Engineering  Society  has 
been  issued. 

Electrolysis  mitigation  is  under- 
going investigation  by  the  Bureau 
of  Standards. 

Rapid  progress  in  the  electrifica- 
tion of  Swiss  railroads  is  reported. 

New  London,  Conn.,  has  been 
selected  for  the  thirty-fifth  annual 
meeting  of  the  Association  of  Edi- 
son Illuminating  Companies  on 
Sept.  13-16. 

Construction  work  is  half  com- 
pleted on  installation  of  a  500-hp. 
Stirling  three-pass  boiler  at  the 
station  "L"  steam  plant  of  the  Port- 
land (Ore.)  Railway,  Light  &  Power 
Company.  This  boiler  will  burn 
either  "hog  fuel"  or  oil  and  will 
serve  as  an  auxiliary. 

The  Attorney-General  is  ex- 
pected soon  to  announce  the  "fair 
price"  for  coal  arrived  at  as  a  result 
of  his  investigations.  Rumors  that 
the  President  will  appoint  a  fuel 
administrator  are  disbelieved. 

Electrical  experts  in  various 
lines  will  address  the  meeting  of  the 
National  Association  of  Electrical 
Inspectors  at  Philadelphia  on  Oct. 
12  and  13. 

Electric  service  rates  at  the 
Groton  (Conn.)  municipal  lighting 
plant  have  been  reduced  from  15  to 
12  cents  net  per  kilowatt-hour. 

The  growth  of  central-station 
service  and  decline  of  isolated- 
plant  operations  led  last  week  to 
the  recommendation  that  electrical 
engineers  be  admitted  to  the  Uni- 
versal Craftsmen  Council  of  Engi- 
neers, which  convened  at  Spring- 
field, Mass. 

By  the  consolidation  of  electric 
utilities  on  Cape  Cod  and  Martha's 
Vineyard  it  is  expected  that  the 
economic  benefits  of  large  power 
production  at  New  Bedford,  Mass., 
will  be  extended  to  that  district. 

A  second  45,000-kva.  turbo-gener- 
almg  unit  with  condensing  equip- 
ment has  been  purchased  by  the 
Narragansett  Electric  Lighting 
Company,  Providence,  R.  I. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  ■  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Form  of  Watcr-Power  Permit  Now 
B«'ing  Discussetl 

REGULATIONS  pertaining  to  the  form  of  permit 
.  to  be  used  in  applying  for  water-power  privileges 
were  discussed  in  Washington  Thursday  among  repre- 
sentatives of  the  Federal  Power  Commission,  the  Gov- 
ernment departments,  the  National  Electric  Light  As- 
sociation and  various  private  interests. 

On  Friday  the  federal  officials  conferred  with  the 
representatives  of  Harris,  Forbes  &  Company,  the  Guar- 
anty Trust  Company,  the  Electric  Bond  &  Share  Com- 
pany, Lee,  Higginson  &  Company,  Stone  &  Webster 
and  other  financial  interests. 

The  Commissioners  of  the  District  of  Columbia,  the 
Public  Utilities  Commissioners  of  Virginia  and  of  Mary- 
land, the  Potomac  Electric  Power  Company  and  others 
interested  in  the  Great  Falls  water-power  project  on 
the  Potomac  have  been  invited  to  attend  a  hearing  on 
Aug.  24  to  be  conducted  by  the  Federal  Power  Commis- 
sion. Each  of  the  railroads  entering  Washington  has 
been  asked  to  send  a  representative  to  the  hearing. 


Utilities  with  Car  Assio^iinents  Unable  in 
Some  Instiinces  to  Get  Coal 

PUBLIC  service  corporations  are  taking  advantage 
of  the  Interstate  Commerce  Commission  Order  No.  9 
granting  them  assignment  of  coal  cars,  but  in  some 
instances  the  order  apparently  is  missing  fire.  When 
it  was  promulgated  the  commission  did  not  anticipate 
that  coal  mines  would  be  able  to  receive  coal  cars 
enough  to  take  care  of  all  of  the  output. 

There  have  been  instances,  however,  where  electric 
light  and  power  companies  with  assignment  orders 
Have  been  unable  to  obtain  shipment.  Two  cases  were 
ileported  this  week,  one  in  the  Virginia  coal  fields  and 
the  other  in  the  Oklahoma  coal  fields,  where  electric 
utilities  had  tried  without  success  to  obtain  coal  with 
assigned  cars.  In  each  case  the  utility  was  without 
contract,  and  the  mine  because  it  had  plenty  of  free 
cars  simply  ignored  the  assigned  cars. 


N.  E.  L.  A.  Requests  Continuance  of  Coal 
Car  Priority  Order 

THE  National  Electric  Light  Association  has  been 
holding  meetings  and  making  a  survey  of  the  coun- 
try with  respect  to  coal  supply.  After  a  conference  of 
the  officers  of  the  association  early  in  the  week,  a  tele- 
gram was  sent  to  the  Interstate  Commerce  Commission 
asking  a  continuance  of  the  coal-car  priority  order  for 
utilities  after  Aug.  19  and  also  requesting  an  inter- 
pretation of  the  commission's  order  whereby  utilities 
will  be  allowed  to  begin  laying  in  coal  for  winter 
storage.    The  telegram  reads  as  follows: 


"At  a  special  meeting  of  the  officers  of  this  associa- 
tion held  today  I  was  instructed  to  wire  you  in  behalf 
of  the  electric  light  and  power  companies  of  the  United 
States  earnestly  urging  that  Interstate  Commerce 
C/ommission  Order  No.  9  be  renewed  on  Aug.  19  and 
recommending  that  term  'current  use'  be  so  construed 
that  electric  light  and  power  companies  may  under  the 
terms  of  the  order  obtain  and  have  on  hand  at  all 
times  coal  not  in  excess  of  thirty  day  •'  supply,  or  that 
the  oi-der  be  so  modified  that  electric  light  and  power 
companies  may  now  begin  to  store  coal  for  winter  use 
with  proper  limitations,  in  accordance  with  recom- 
mendations of  United  States  Bituminous  Coal  Commis- 
sion. A  general  survey  of  the  United  States  shows  that 
electric  light  and  power  companies  have  been  able  to 
continue  to  serve  the  public  largely  because  of  Order 
No.  9,  and  under  no  circumstances  should  this  priority 
order  be  canceled  if  electric  light  and  power  companies 
are  to  function  through  fall  and  winter  months." 


Coal  Priority  Order  Extended 
Thirty  Days 

PRIORITY  in  the  assignment  of  coal  cars  for  public 
utility  use  was  assured  until  Sept.  19  by  the  action 
on  Wednesday  of  the  Interstate  Commerce  Commission 
in  extending  its  service  orders  Nos.  7  and  9  for  a 
period  of  ninety  days  beginning  June  21.  In  spite  of 
efforts  that  were  made  to  convince  the  commission  that 
the  order  should  be  broadened  so  as  to  permit  utilities 
to  secure  assigned  cars  for  coal  which  is  to  be  stored, 
the  commission  was  apparently  distinctly  opposed  to 
making  such  an  order.  It  was  pointed  out,  however,  at 
the  office  of  the  Interstate  Commerce  Commission,  that 
the  public  utilities  are  at  perfect  liberty  to  buy  coal  in 
the  open  market  for  storage  purposes.  The  commission 
did  not  state,  however,  whether  or  not  it  would  order 
the  railroad  to  honor  assignments  of  cars  for  utilities 
having  a  surplus. 


Joint-Pole  Use  Versus  Overbuilding 
or  Conflicts 

A  RECENT  instance  of  the  effort  of  the  Bureau  of 
Standards  to  assure  as  far  as  possible  the  reason- 
ableness of  the  rules  of  the  National  Electric  Safety 
Code  and  to  relieve  them  of  any  controversial  character 
is  its  proposal  to  omit  Rule  230d  and  change  Rule  230c 
as  follows: 

Wording  in  1916  edition.  Rule  230  (old  270a)— Two 
parallel  pole  lines  either  of  which  carry  supply  lines  (see 
definition  41)  shall,  where  practicable,  be  so  separated  from 
each  other  that  neither  conflicts  with  the  other.  If  this 
cannot  be  done,  the  two  pole  lines  shall  be  separated  as 
far  as  practicable  (see  Rule  245). 

It  is  recommended  that  overhead  lines  which  cannot  read- 
ily be  so  separated  from  each  other  as  not  to  conflict  bt 
placed  on  a  single  common-pole  line  unless  the  high  voltage 
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of  certain  of  the  circuits  or  the  large  number  of  conductors 
makes  the  use  of  a  single-pole  line  undesirable  or  im- 
practicable. 

Rule  245  contains  certain  special  requirements  where 
one  conflicting  line  very  closely  approaches  another. 
The  bureau  rearranged  the  rules  to  the  extent  of  mak- 
ing the  above  change  from  Rule  270a  to  Rule  230c  and 
omitted  the  second  sentence  of  the  first  paragraph  en- 
tirely. The  telephone  interests  later  requested  the  bu- 
reau to  add  another  paragraph  specifying  certain  high 
voltages  above  which  joint-pole  use  was  generally  not 
recommended.     This  proposed  wording  was  as  follows: 

230c — Limitation  of  Joint  Use — The  joint  use  of  poles 
by  signal  lines  and  supply  lines  of  more  than  7,500  volts 
(or  4,400  volts  to  neutral  or  ground)  and  constant  current 
circuits  of  more  than  10  amp.  is  not  recommended  e.xcept 
where  it  is  impracticable  to  separate  the  lines  sufficiently 
to  avoid  conflicts. 

Between  5,000  and  7,500  volts  (or  between  2,900  and  4,400 
volts  to  neutral  or  ground),  or  between  7.5  and  10  amp. 
for  constant  cui-rent  circuits,  conditions  in  particular  cases 
will  determine  whether  or  not  joint  use  of  poles  should 
be  permitted. 

This  was  strongly  objected  to  by  power  companies, 
but  the  objections  urged  were  not  accepted  by  the 
bureau  as  sufficient  to  warrant  its  action  until  the  last 
few  weeks.  Meanwhile  certain  minor  amendments  have 
been  secured  by  power  companies  to  make  the  recom- 
mendation against  joint-pole  use  for  higher-voltage  sup- 
ply lines  somewhat  less  strong.  Recent  consideration 
by  the  bureau  of  the  fact  that  it  may  in  some  cases 
be  more  desirable  to  have  separate  lines  across  a  street 
than  to  have  the  two  lines  combine  in  one,  and  recog- 
nition of  the  fact  that  the  wording  of  the  rule  should 
not  be  such  as  to  permit  an  inference  which  would  call 
for  lines  to  be  placed  outside  of  conflict  distances  when 
joint  poles  are  not  used  (which  in  narrow  streets  might 
drive  one  of  the  lines  off  the  street)  led  the  bureau  to 
change  Rule  c  as  follows  and  omit  Rule  d  entirely: 

Rule  230c — Avoidance  of  Conflict. — Two  parallel  pole  lines 
either  of  which  carries  supply  conductors  shall,  where  prac- 
ticable, be  so  separated  from  each  other  that  neither  con- 
flicts with  the  other.  If  this  is  impracticable,  then  the 
conflicting  line  (or  lines)  shall  be  built  of  the  grade  of 
construction  required  by  the  rules  for  a  conflicting  line  or 
the  two  lines  shall  be  combined  in  a  single-pole  line  (see 
Rule  234). 

This  expresses  no  preference  for  joint-pole  u.se  ar. 
against  conflict,  it  l>eing  expected  that  conditions  under 
which  preference  should  be  showTi  one  or  the  other 
type  of  construction  can  be  worked  out  more  satisfac- 
torily than  in  the  proposed  Rule  230d  above  noted  and 
such  a  requirement  inserted  in  a  future  edition  of 
the  code. 


Railroads  Refusing  Coal  Cars  to  Utilities 
with  a  Surplus 

A  DOZEN  or  more  utilities  report  that  they  have 
been  unable  to  obtain  coal-car  assignments  from 
the  railroads  because  they  have  a  surplus  supply  on 
hand.  One  Massachusetts  electric  light  and  power  com- 
pany had  an  eighteen  days'  supply  on  hand.  Its  local 
road  assigned  it  cars,  but  the  road  going  into  the 
coal  fields  refused  to  honor  the  order.  In  each  of  the 
cases  reported  the  Interstate  Commerce  Commission 
has  upheld  the  railroads  in  their  stand. 

On  the  other  hand,  the  I.  C.  C.  has  wired  a  number 
of  different  state  utility  commissions  that  utilities 
may  go  into  the  open  market  to  secure  a  surplus  sup- 


ply of  coal.  In  view  of  the  above  action  of  the  railroad, 
however,  it  is  doubtful  if  public  utilities  would  go 
into  the  open  market  and  purchase  spof  coal  at  pre- 
vailing prices  to  build  up  a  surplus  when  the  railroads 
will  refuse  car  assignments  on  the  basis  that  the  utility 
has  already  a  surplus. 

This  situation  is  coming  before  the  I.  C.  C,  and  it 
is  expected  that  an  interpretation  doing  away  with 
the  equivocal  condition  will  be  made  shortly. 


Attorney-General's  Fair  Coal  Price 
Expected  Soon 

ATTORNEY-GENERAL  PALMER  is  expected  to 
L  announce  in  a  few  days  what  he  considers  a  fair 
price  for  coal.  It  was  stated  at  his  office  that  he  is 
studying  the  returns  of  coal  operators  to  the  Federal 
Trade  Commission  showing  production  costs. 

Rumors  to  the  effect  that  the  President  had  decided 
to  appoint  a  fuel  admini?.trator  are  not  being  taken 
seriously  in  most  quarters  of  Washington. 


Utility  Coal  Supply  Lowest  Ever  Known 

STOCKS  of  bituminous  coal  held  by  public  utility 
plants  are  the  lowest  they  have  been  in  the  past 
two  years,  according  to  figures  collected  by  the  Geologi- 
cal Survey  These  figures  do  not  include  coal  belong- 
ing to  artificial-gas  plants  or  railroads. 

According  to  the  figures,  which  are  expressed  in 
weeks'  and  days'  supply,  at  the  current  rate  of  con- 
sumption at  the  time  of  stock  taking  the  utilities  had 
four  weeks  and  three  days'  supply  on  hand  July  15, 
1918;  five  weeks  and  six  days'  supply,  Oct.  1,  1918; 
six  weeks  and  two  days',  Nov.  11,  1918;  seven  weeks 
and  one  day,  Jan.  1,  1919;  seven  weeks  and  one  day, 
April  1,  1919;  three  weeks,  March  1,  1920;  three  weeks 
and  one  day,  June  1,  1920. 

In  view  of  the  increasing  difficulties  in  coal  transpor- 
tation since  the  first  of  June  there  is  no  reason  to 
believe  that  the  supply  on  hand  has  increased. 


New  York  Commission  Asks  I.  C.  C.  to 
Extend  Its  Coal  Order 

SO  THREATENING  appears  the  fuel  situation  that 
confronts  the  public  utilities  of  New  York  City  that 
Alfred  M.  Barrett,  acting  head  of  the  State  Public 
Service  Commission,  First  District,  has  sent  a  telegram 
to  the  chairman  of  the  Interstate  Commerce  Commission 
asking  that  the  order  of  the  latter  body  granting  prior- 
ity to  public  utilities,  which  expires  on  Aug.  19,  be  ex- 
tended. Mr.  Barrett's  telegram  says  that  the  companies 
are  obtaining  barely  the  absolute  minimum  of  coal  neces- 
sary to  keep  them  going  and  are  unable  to  store  a  pound 
for  use  in  the  coming  winter. 


Embargoes  Asked  on  Cross-Town 
Coal-Car  Movement 

ALL  carriers  have  been  asked  by  the  American  Rail- 
,  road  Association  to  place  embargoes  on  cross- 
town  movements  of  coal  cars  at  terminals.  A  permit 
system  is  recommended  to  take  care  of  exceptional 
cases.  In  order  to  economize  coal  cars  and  to  relieve 
congestion,  it  is  expected  that  coal  will  be  unloaded  at 
the  point  where  the  car  is  originally  spotted. 
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Edison  AHsociation  Convention 
Sept.  13-16  at  New  London 

THE  thirty-fifth  iiniiual  meeting  of  the  Association 
of  Edison  Illuminating  Companies  will  be  held  at 
the  Griswold,  Eastern  Point,  New  London,  Conn.,  Sept. 
13  to  IG  inclusive.  A  comprehensive  program  of  enter- 
tainment is  being  arranged  by  the  committee,  including 
dancing,  golf,  tennis  and  other  forms  of  amusement. 
A  preliminary  program  of  the  business  sessions  follows : 

Tuesday,  Sept.  14 

Morning. — President's  address;  report  of  e.xecutive  com- 
mittee; report  of  trea.surer;  report  of  committee  on  stand- 
ards, W.  C.  L.  Eglin  chairman;  report  of  committee  on 
metering  and  service  methods,  P.  H.  Bnrtlett  chairman; 
report  of  committee  on  electricity  distribution  and  use,  L.  L. 
Elden  chairman;  paper,  "Storage-Battery  Practice  in  Cen- 
tral-Station Service,"  by  J.  Lester  Woodbridge. 

Evening. — Report  of  committee  on  steam  turbines  and 
generators,  H.  P.  Liversidge  chairman;  address,  "Turbine 
Characteristics,"  by  E.  W.  Rice,  Jr.;  address,  "Problems  of 
Synchronous  Operation  Arising  from  Use  of  Power-Limit- 
ing Reactors,"  by  C.  P.  Steinmctz. 

Wednesday,  Sept.  15 

Morning. — Symposium  on  system  troubles:  Introductory 
remarks  by  John  W.  Licb;  report  of  committee  on  sym- 
posium, Philip  Torchio  chairman.  Troubles  in  generating 
stations:  Baltimore,  F.  E.  Ricketts;  Boston,  R.  E.  Dillon; 
Chicago,  W.  L.  Abbott;  Detroit,  G.  W.  Cato;  New  York, 
W.  H.  Lawrence;  Philadelphia,  N.  E.  Funk.  Troubles  on 
direct-current  distribution  systems:  Boston,  L.  L.  Elden; 
Chicago,  D.  W.  Roper;  New  York,  Philip  Torchio;  Phila- 
delphia, Thomas  Sproule. 

Evening. —  Report  of  lamp  committee,  John  W.  Lieb 
chairman;  address,  "Conti-al-Station  Financing,"  by  H.  M. 
Addinsell  of  Harris,  Forbes  &  Company,  followed  by  a 
general  discussion  by  leading  men  of  the  industry;  film, 
"Revelations." 

Thursday,  Sept.  16 

Morning.  —  Report  of  committee  on  rates,  Alex  Dow 
chairman;  paper,  "Commercial  Aspects  of  Power  Factor, 
Its  Measurement  and  Correction,"  by  C.  J.  Russell,  discussion 
opened  by  L.  L.  Elden  and  A.  S.  Knight;  paper,  "Large 
Commercial  Customer  Problems,"  by  E.  W.  Lloyd;  paper, 
"Standard  Methods  of  Handling  Electric  Welding  and  Fur- 
nace Loads,"  by  C.  F.  Hirschfeld. 


Program  of  Cleveland  Convention 
of  I.  E.  S. 

FOLLOWING  is  the  tentative  program  of  the  four- 
teenth annual  convention  of  the  Illuminating  En- 
gineering Society,  to  be  held  at  the  Statler  Hotel,  Cleve- 
land, Ohio,  on  Oct.  4  to  Oct.  7: 

Monday,  Oct.  4 

Morning. — Registration. 

Afternoon. — President's  address,  S.  E.  Doane;  report  of 
general  secretary,  Clarence  L.  Law;  "Progress  as  Reported 
in  the  Literature  of  Illuminating  Engineering,"  committee 
on  progress,  F.  E.  Cady  chairman;  "The  Society's  Educa- 
tional Program,"  committee  on  education,  F.  C.  Caldwell 
chairman;  "I.  E.  S.  Headlighting  Specifications,  Regulatory 
and  Design,"  committee  on  automobile  headlighting  specifi- 
cations, C.  H.   Sharp  chairman. 

Tuesday,  Oct.  5 

Morning. — "Modified  Views  on  the  Theory  of  Light,"  by 
E.  F.  Nichols;  "Some  Applications  of  the  Photoelectric 
Cell,"  by  W.  E.  Story,  Jr.;  "Knowns  and  Unknowns  of 
Light  Production,"  by  G.  M.  J.  Mackay;  "Optical  Princi- 
ples in  Illuminating  Engineering,"  by  P.  G.  Nutting; 
"Measurements  of  Reflection  Factors,"  by  C.  H.  Sharp  and 
W.  F.  Little. 

Afternoon. — "Knowns    and    Unknowns    of    Illuminating 


Principles,"  auspices  committee  on  papers;  "Effect  of  Vari- 
ations of  Intensity  of  Illumination  on  Functions  of  Im- 
portance to  the  Working  Eye,"  l,y  C.  E.  Feree  and  Rand; 
"Notes  on  Department-Store  Lighting,"  by  J.  Daniels. 

Eveninj/. — "Pleasing  Proportions  of  Direct  and  Diffused 
Light,"    by   J.    R.    Cravath;    "Home-Lighting    Demonstra- 
tions," auspices  National  Lamp  Works. 
Wednesday,  Oct.  6 

Morning.  — "The  Problem  of  Brightness,"  by  Bassett 
Jones;  "Central-Station  Methods  for  Securing  High  Light- 
ing Standards  in  Stores  and  Homes,"  by  O.  R.  Ho^'ue,  J.  J 
Kirk  and  E.  D.  TilLson;  ".Some  Out-of-the-Onlinary  Appli- 
cations in  Mill  Work,"  by  S.  G.  Hibben;  "An  Improved 
Method  for  the  Illumination  of  Motion-Picture  Theaters," 
by  L.  A.  Jones;  "Recent  Applications  of  Color  in  Lichtine" 
by  A.  D.  Curtis  and  J.  L.  Stair. 

Afternoon.— "The  Society's  Work  Among  Other  Organ- 
izations," committee  on  reciprocal  relations,  Ward  Harrison 
chairman;  "The  High  Cost  of  Poor  Lighting,"  by  R  E 
Simpson;  "A  New  Form  of  Light  Meter,"  by  Davis  Tuck- 
"Further  Statistics  on  Street  Accidents,"  not  definitelv 
assigned.  ' 

Thursday,  Oct.  7 
"Central-Station    Experience    in    the    Improvement    of 
Factory  Lighting,"  by  J   B.  Wilson,  "Lighting'^of  Shoe  Fac' 
tones      by  A    L    Powell  and  J.  H.  Hurlander;  address  of 
president-elect.  Gen.  George  H.  Harries. 

Additions  may  be  made  to  this  program,  and  if  so 
they  will  be  announced  later. 


Service  Charge  Urged  in 
Massachusetts 

REPRESENTATIVES  of  the  principal  central-station 
and  gas  plants,  including  municipal  lighting  depart- 
ments, appeared  recently  before  the  Massachusetts  De- 
partment of  Public  Utilities  in  support  of  a  service 
charge,  advocating  the  repeal  of  the  existing  law  pro- 
hibiting the  imposition  of  a  meter  charge  where  the 
consumption  of  energy  exceeds  $9  per  year.  E.  C. 
Mason,  Boston,  pointed  out  that  thirty-eight  states  now 
allow  a  service  charge  and  with  other  speakers  con- 
tended that  only  by  its  use  can  equitable  rates  be  applied 
among  diiTerent  groups  of  customers. 

It  was  pointed  out  that  in  the  ca.se  of  the  Greenfield 
Electric  Light  &  Power  Company  1,061  cu.stomers  use 
less  than  8  kw.-hr.  per  month,  or  under  $1  worth  of 
energy,  and  that  22  per  cent  of  the  customers  use  onlv 
4  per  cent  of  the  energy  sold.  At  Newburyport  37  per 
cent  of  the  customers  use  5..5  per  cent  of  the  energy- 
sold,  and  in  Easthampton  64  per  cent  of  the  customers 
use  24  per  cent  of  the  energy.  E.  LeRoy  Gardner, 
Chester  Electric  Light  Company,  stated  that  this  com- 
pany's average  rate  is  about  25  cents  per  kilowatt-hour. 
All  energy  in  excess  of  fifty  hours'  use  of  the  demand 
is  sold  at  9.5  cents.  This  yields  a  profitable  long-hour 
business  and  at  the  same  time  the  short-hour  customer 
pays  only  what  the  sei-vice  is  worth  to  him. 

New  Quarters  for  Federal  Power 
Commission 

THE  Federal  Power  Commission  will  be  housed  in 
the  new  Interior  Department  Building.  A  definite 
promise  of  space  has  been  made  by  Secretary  FajTie. 
Oscar  C.  Merrill,  executive  secretary  of  the  commis- 
sion, is  expected  to  move  his  office  to  the  new  quar- 
ters next  week.  Major  L.  W.  Call  of  the  Judge  Advocate 
General's  office  has  been  transferred  to  the  Federal 
Power  Commission  and  will  serve  as  its  chief  counsel. 
For  the  present  the  disbursing  office  of  the  Interior  De- 
partment will  look  after  the  commission's  disbursements 
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N.  E.  L.  A.  Executive  Cominitlee 
Meeting  Sept.  1 

THE  executive  committee  of  the  N.  E.  L.  A.  will 
meet  in  New  York  on  Sept.  1.  It  is  anticipated 
that  the  presidents  of  all  of  the  geographic  divisions 
will  be  present  and  will  bring  their  budgets  for  the 
year.  The  chairmen  of  the  four  national  sections  are 
expected  at  that  time  to  announce  their  programs. 
President  Martin  J.  Insull  will  announce  appointments 
of  several  new  committees  to  take  up  present-day 
problems. 

New  President  for  Pacific  Gas 
&  Electric  Company 

FRANK  G.  DRUM  resigned  July  30  as  president  of 
the  Pacific  Gas  &  Electric  Company  after  holding 
office  for  fifteen  years.  He  will  still  be  connected  with 
the  company  as  a  director  and  as  a  member  of  the 
executive  committee.  Wiggington  E.  Creed,  attorney, 
president  of  the  Hooper  Lumber  Company  and  presi- 
dent of  the  East  Bay  Water  Company,  who  has  had  a 
wide  experience  in  the  public  utility  field,  was  elected 
president.  Mr.  Creed  reorganized  the  People's  Water 
Company  of  Oakland  and  formed  the  Columbia  Steel 
Company  of  Pittsburg,  Cal.  Mr.  Drum,  who  has  been 
inactive  for  some  time,  gave  as  the  reason  for  his  resig- 
nation press  of  business  affairs.  The  change  in  officials 
is  said  to  forecast  no  change  in  the  other  personnel 
or  in  policy. 


New  England  Section,  N.  E.  L. 
Completes  Program 


A., 


TECHNICAL,  commercial,  accounting  and  public 
policy  sessions  will  be  the  features  of  the  twelfth 
annual  convention  of  the  New  England  Section  of  the 
National  Electric  Light  Association  at  Kineo,  Me.,  Sept. 
13-16.  On  Monday  evening,  Sept.  13,  registration  and 
a  reception  will  take  place  at  the  Mount  Kineo  House, 
the  headquarters  of  the  convention.  At  10  a.m.  on 
Tuesday  the  convention  will  be  opened  with  the  address 
of  President  C.  R.  Hayes.  M.  H.  Aylesworth,  executive 
manager  of  the  N.  E.  L.  A.,  will  present  the  greetings 
of  the  parent  body,  and  the  rest  of  the  session  will 
include  the  reports  of  the  treasurer  and  secretary  and 
committee  reports  as  follows:  Accident  prevention,  B.  J. 
Cook  chairman;  advertising  and  publicity,  0.  R.  Under- 
bill chairman;  electric  vehicles,  Day  Raker  chairman; 
mcmberrhip,  J.  J.  Buckley  chairman.  In  the  afternoon 
there  will  be  a  technical  session,  at  which  will  be  con- 
sidered reports  of  committees  on  underground  systems, 
prime  movers,  electrical  apparatus  and  overhead  sys- 
tems. 

Accounting  will  be  discussed  at  a  morning  session  on 
Wednesday,  the  program  including  the  report  of  the 
accounting  committee,  G.  W.  Hum  chainnan,  and  the 
following  papers:  "Credits  and  Collections  from  a  Public 
Ser\'ice  Company's  Standpoint,"  by  W.  E.  Dorsey ;  "The 
Importance  of  a  Reliable  Investment  Account,"  by  A.  E. 
Lamb;  "The  Good-Will  Value  of  an  Efficient  Accounting 
Organization,"  by  I.  S.  Hall;  "The  Graphic  Presenta- 
tion of  Statistics,"  by  W.  H.  Blood,  Jr. ;  "The  Sale  of 
Company  Securities,"  by  P.  H.  Whiting.  In  the  evening 
there  will  be  a  public  policy  session,  the  program  includ- 
ing an  address  by  a  public  utility  commissioner,  a  talk 
by  a  banker  upon  "The  Financial  Aspect  of  Public  Util- 


ity Operation,"  and  an  address  by  Mr.  Aylesworth  on 
"What  the  N.  E.  L.  A.  Proposes  to  Do  for  Member 
Companies."  Representatives  of  the  New  England  pub- 
lic utilities  commissions  have  been  invited  as  guests. 

Commercial  matters  will  occupy  the  entire  program 
on  Thursday,  the  schedule  following:  Introduction  of 
commercial  committee's  report,  R.  D.  Cutler  chairman; 
commercial  relations  division  report,  J.  T,  Day  chair- 
man; contact  committee  report,  William  Gould  chair- 
man, followed  by  discussion  by  W.  F.  Abely,  represent- 
ing jobbers,  J.  E.  Wilson,  contractors,  and  F.  J.  Allen, 
manufacturers;  merchandising  division  report,  R.  E. 
Holden  chairman;  "The  Fundamentals  of  Merchandis- 
ing,"   by    George    H.    Guest;    lighting   division    report. 

C.  A.  Dean  chaimian;  illustrated  lecture  on  "Industrial 
Lighting,"  by  W.  D'Arcy  Ryan.  Afternoon  session: 
Ranges  and  water-heating  division  report,  R.  J.  Patter- 
son; power  division  report,  V.  M.  F.  Tallman  chairman, 
followed  by  a  lecture  by  F.  C.  Hard,  Boston,  on  "Indus- 
trial Heating." 

Public  Relations  Section,  N.  E.  L.  A., 
to  Organize  Next  Week 

THE  adjourned  meeting  of  the  Public  Relations  Sec- 
tion of  the  N.  E.  L.  A.  is  to  be  held  on  Lake  Erie 
on  board  a  yacht  leaving  Toledo,  Ohio,  next  Thursday, 
at  which  time  all  members  of  the  executive  committee, 
including  the  representatives  from  each  of  the  thirteen 
geographic  division  public  relations  sections,  will  be 
present.    The  Canadian  Division  will  be  represented  by 

D.  H.  McDougall,  who  has  just  been  chosen  chairman 
of  the  Canadian  public  relations  section.  At  this  meet- 
ing all  of  the  committees  will  be  appointed,  one  of  the 
most  important  of  which  will  be  on  organization  of 
state  committees  on  public  utility  information.  It  is 
planned  to  organize  such  a  committee  in  every  state 
before  the  end  of  the  year.  There  are  now  eleven  such 
state  committees  as  follows:  Illinois,  Indiana,  Michi- 
gan, Kansas,  Nebraska,  Kentucky,  Iowa,  Ohio,  Georgia, 
Massachusetts  and  Wisconsin.  These  committees  are 
going  ahead  on  the  basis  that  the  electric  light  and 
power  industry  is  the  public's  own  industry.  At  this 
meeting  also  the  entire  publicity  program  of  Director 
of  Publicity  George  F.  Oxley  will  be  outlined,  includ- 
ing the  publicity  through  member  companies,  manu- 
facturers, contractor-dealers,  investment-bankers  and 
insurance  companies. 


Experts  to  Address  Electrical  Inspectors 

AMONG  those  who  will  address  the  National  Associa- 
.  tion  of  Electrical  Inspectors  at  its  Philadelphia 
meeting  on  Oct.  12  and  13,  it  is  announced,  will  be  W.  J. 
Canada,  expert  of  the  National  Electric  Light  Associa- 
tion; Dana  Pierce,  vice-president  of  the  Underwriters' 
Laboratories;  A.  R.  Small,  superintendent  of  label  ser- 
vice. Underwriters'  Laboratories;  P.  H.  Bartlett,  super- 
intendent of  installation,  Philadelphia  Electric  Com- 
pany; M.  E.  Arnold,  president  of  the  Electric  Club  of 
Philadelphia,  and  perhaps  Dr.  M.  G.  Lloyd  of  the  Bureau 
of  Standards.  Many  interesting  points  as  to  code  inter- 
pretations will  be  discussed  and  other  subjects  of  great 
importance  will  come  up.  The  meeting  will  be  held  in 
the  auditorium  of  the  Middle  Department  of  the  asso- 
ciation at  216  Walnut  Street. 

On  the  evening  of  Oct.  12  there  will  be  a  banquet, 
when   K.  J.  Cattell  of  Philadelphia  will  speak 
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Sliding  Scale  of  Rates  Asked  on 
Basin  of  Oil  Costs 

IN  AN  application  to  the  Railroad  Commission  of 
California  for  an  increase  in  rates  the  Western  States 
Gas  &  Electric  Company  suggested  that  the  commission, 
in  granting  the  increase  in  rates  asked  for,  should  fix 
the  rates  on  an  elastic  basis,  "so  that  if  hereafter  the 
cost  of  oil  is  increased  a  certain  amount  the  rates  will 
automatically  be  increased  and  similarly  if  the  cost  of 
oil  be  reduced  the  rates  will  be  reduced."  The  company 
asserts  that  such  an  order  would  obviate  the  frequently 
recurring  applications  for  rate  increases. 


Swiss  Railroad  FMeetrification  Near 

EVERY  important  railroad  in  Switzerland  will  have 
been  electrified  in  the  near  future,  in  the  opinion 
of  Dr.  Charles  Lathrop  Parsons,  secretaiy  of  the  Ameri- 
can Chemical  Society,  who  has  just  returned  from  a 
three  months'  trip  to  Europe.  He  says  the  coal  shortage 
has  given  the  Swiss  no  alternative  but  to  electrify  the 
remainder  of  their  roads  and  the  work  is  being  pressed 
vigorously.  In  Italy  also  Dr.  Parsons  found  that  elec- 
trification of  railroads  is  being  extended  rapidly. 

The  Swiss  government  a  month  ago  sold  $25,000,000 
of  8  per  cent  bonds,  the  proceeds  to  be  used  in  this 
country  as  a  part  of  its  program  for  the  electrification 
of  the  government  railway  system. 


Manufacturers  Urge  City  to  Replace 
Municipal  with  Purchased  Energy 

TEN  manufacturing  establishments  in  the  city  of 
Shelby,  Ohio,  have  petitioned  the  City  Council  to 
discontinue  the  municipal  electric  plant  and  purchase 
energy  from  the  Ohio  Light  &  Power  Company,  whose 
transmission  lines  now  reach  the  city  limits.  The  peti- 
tioners assert  that  it  costs  the  city  4  cents  a  kilowatt- 
hour  to  manufacture  energy,  whereas  it  can  be  purchased 
from  the  power  company  for  appro.ximately  1.6  cents 
a  kilowatt-hour;  that  it  would  cost  no  more  to  install  th.' 
necessarj'  equipment  to  bring  the  company's  product 
to  the  switchboards  for  distribution  than  to  buy  new 
boilers  now  needed  in  the  municipal  plant  if  it  is  to 
continue  business,  and  that  the  growth  of  the  city  will 
in  a  few  years  necessitate  a  new  plant  on  a  new  ;ite 
if  the  present  system  is  to  be  continued — a  great  ex- 
pense which  can  be  obviated  by  resorting  to  the  pui- 
chase  of  electricity. 


Reorganization  of  Nela  Research 
Laboratories 

TARGE  extensions  of  work  have  brought  about  a 
1_^ reorganization  of  the  Nela  Research  Laboratories 
at  Cleveland,  Ohio.  The  laboratories  were  organized  in 
1908  under  the  directorship  of  Dr.  Edward  P.  Hyde  as 
the  physical  laboratory  of  the  National  Electric  Lamp 
Association.  The  name  was  changed  to  Nela  Research 
Laboratory  in  1913,  when  the  National  Electric  Lamp 
Association  became  the  National  Lamp  Works  of  Gen- 
eral Electric  Company.  For  some  years  the  laboratory 
was  devoted  exclusively  to  the  development  of  those 
sciences  on  which  the  art  of  lighting  has  its  foundation, 
but  in  1914  the  functions  of  the  laboratory'  were  ex- 
tended by  the  addition  of  a  small  section  of  applied 
science,  which  had  an  immediate  practical  objective. 


This  section  is  now  being  largely  extended  as  a 
separate  laboratory  of  applied  science  under  the  imme- 
diate direction  of  M.  Luckie.sh,  who  became  director  of 
applied  science,  and  a  new  building  is  being  constructed 
to  house  this  branch  of  the  work,  which  will  be  carried 
forward  with  a  staff  of  several  physicists  and  others. 

Dr.  Ernest  Fox  Nichols,  formerly  president  of  Dart- 
mouth College  and  more  recently  professor  of  physics 
at  Yale  University,  will  assume  the  immediate  direction 
of  the  laboratory  of  pure  science,  under  the  title  of 
director  of  pure  science. 

The  laboratories  of  pure  science  and  of  applied  science 
will  together  constitute  the  Nela  Research  Lalwratories 
and  will  be  co-ordinated  under  the  general  direction  of 
Dr.  Hyde,  who  becomes  director  of  research. 


Ways  of  Lessening  Electrolysis 
Being  Investigated 

DURING  the  last  four  months  the  Bureau  of  Stand- 
ards reports  that  it  has  carried  out  in  co-operation 
with  the  American  Committee  on  Electrolysis,  which 
represents  the  national  utility  associations,  a  number 
of  somewhat  extended  investigations  in  the  field  of 
electrolysis  mitigation  in  several  Middle  Western  cities. 
This  work  has  been  confined  largely  and  almost  o.\- 
clusively  to  the  effect  of  pipe  drainage  on  underground 
systems,  especial  attention  being  given  to  the  possibility 
of  joint  electrolysis  on  high-resistance  joints  and  inter- 
change of  current  between  drained  systems.  Some  at- 
tention has  also  been  given  to  the  three-wire  systems 
of  power  distribution  and  also  to  automatic  substation 
installations  as  a  means  of  electrolysis  mitigation. 


Receiving  a  Telephone  Message  Over 
High-Tension  Line 


BY  MEANS  of  directed  radio  or  wired  wireless,  the 
.\merican  Gas  &  Electric  Company  has  successfully 
communicated  over  its  11,000-volt  lines  between  Ocean  City 
and  Atlantic  City,  N.  J.,  a  distance  of  twelve  miles.  The 
terminal  apparatus  may  be  connected  wth  any  part  of  the 
electric  system — 110-volt  lamp  socket  or  2,300-volt  buses. 
More  complete  details  were  given  in  the  ELECTRICAL  WORLD 
for  July  17. 
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Madrid  Has  Underground  Railway. — 

An  electric  underground  railway,  which, 
though  less  than  3  miles  in  length,  is 
built  according  to  modern  specifications, 
has  for  some  months  been  in  operation 
in  Madrid,  bearing  testimony  to  Span- 
ish enterprise,  for  Madrid's  population 
of  600,000  is  less  than  that  usually  held 
requisite  to  warrant  local  underground 
passenger  traffic. 

Joint  Outing  in  St.  Louis. — The  St. 
Louis  Electrical  Board  of  Trade,  the 
Associated  Engineering  Societies  of  St. 
Louis,  the  St.  Louis  Railway  Club  and 
the  Twelfth  United  States  Engineers 
enjoyed  a  moonlight  e.xcursion  together 
when  they  met  on  the  steamer  J.  S.  on 
the  evening  of  Tuesday,  July  27. 
Eighteen  hundred  and  forty-eight  mem- 
bers of  the  different  organizations  and 
their  friends  were  present,  and  the 
combined  entertainment  committee  pro- 
vided an  excellent  program. 

Municipal  Plant  Sells  Out.— The  vil- 
lage of  River  Rouge,  Mich.,  has  voted 
to  sell  its  municipal  lighting  plant  to 
the  Detroit  Edison  Company  for  ap- 
proximately $90,000.  For  this  amount 
the  Detroit  Edison  Company  is  to  get 
the  plant  equipment,  distribution  sys- 
tem, etc.,  and  a  thirty-year  franchise. 
The  village  had  outgrown  the  capacity 
of  the  plant,  which  had  been  run  at  a 
loss  for  some  time,  and  the  municipality 
was  confronted  with  the  alternatives 
of  selling  the  property  or  investing 
about  $225,000  in  order  to  bring  the 
plant  up  to  the  requirements  of  the 
community. 

Five-Million-Dollar  Electric  Pumping 
Plant. — At  an  expenditure  of  approxi- 
mately $5,000,000,  says  a  dispatch  to 
the  Manufacturers'  Record,  the  Oil 
Belt  Power  Company  is  building  a  large 
electric  plant  about  3  miles  south- 
east of  Eastland,  Tex.,  to  supply  power 
for  oil-well  pumping  and  the  oil-field 
industry  on  a  scale  never  before  at- 
tempted. Energy  will  also  be  furnished 
to  half  a  dozen  towns  and  camps  in  that 
vicinity.  Five  hundred  men  are  now 
constructing  a  dam  across  the  Leon 
River  and  erecting  the  power  house  and 
transmission  lines.  The  plant  will  have 
an  ultimate  capacity  of  10,000  hp.  A 
sufficient  initial  installation  to  pump 
500  wells  is  under  way  and  will  prob- 
ably soon  be  in  operation. 

Electric  Heating  in  London. — The 
ever-rising  price  of  fuel  is  likely,  ac- 
ccrding  to  the  Electrician  of  London,  to 
shake  the  popularity  of  the  time- 
honored  open-grate  coal  fire  in  that  city. 
Already  the  use  of  electric  radiators  in 
city  offices  has  become  so  common  that 
an  estimate  of  the  heating  load  for 
1919  places  it  at  5,000,000  kw.-hr.  In 
private  homes  no  such  progress  has 
been  made,  and  the  natural  tendency 
is  to  turn  for  relief  first  to  gas;  but 
the  greater  advantages  of  electricity 
are  expected  eventually  to  win  prece- 
dence for  it.  For  the  electric  com- 
panies, of  course,  the  problem  is  not  so 
much  how  to  advertise  their  product 
as  how  to  overcome  the  inherently 
bad  load  factor  incidental  to  heating 
:^ppliances. 


Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  to- 
gether with  brief  notes  of  general 
interest. 


Cemeteries  and  Newspapers  as  Util- 
ities.— Though  "public  utility"  is  inten- 
tionally a  comprehensive  term  in  the 
eyes  of  the  law,  few  would  think  of  a 
cemetery  as  coming  within  the  cate- 
gory. Yet  in  a  bond  suit  brought  by  a 
citizen  of  Sapulpa,  Okla.,  against  the 
municipality  the  Supreme  Court  of 
Oklahoma  has  declared  that  a  cemetery 
to  be  purchased  by  the  city  and  open 
to  public  use  is  rightly  so  termed.  The 
Public  Service  Commission  of  the  state 
in  another  instance  was  asked  to  take 
jurisdiction  of  a  complaint  against  a 
newspaper  accused  of  unlavirful  dis- 
crimination among  advertisers,  but  the 
commission  held  that  the  newspaper, 
not  being  a  virtual  monopoly,  was  not 
subject  to  its  authority. 

Cottages  for  Sjubway  Operators. — 
Four  cottages  were  recently  pur- 
chased from  the  United  States  govern- 
ment by  the  Central  Power  Company  of 
Newark,  Ohio,  for  erection  at  the  site 
of  its  substations  in  Mount  Vernon, 
Lancaster,  New  Lexington  and  Logan 
for  the  use  of  the  substation  operators 
at  those  places,  thus  insuring  the  pres- 
ence of  an  attendant  twenty-four  hours 
a  day,  the  wife  being  at  home  while  the 
husband  is  away  on  other  duties.  No 
rent  is  charged  for  the  cottages,  which 
contain  six  rooms  and  bath,  are  lighted 
by  electricity  and  have  hot  and  cold 
water  and  a  furnace.  They  are  sub- 
stantially constructed  and  well  de- 
signed. Those  at  Mount  Vernon  and 
Lancaster  are  already  in  place,  the 
former  being  erected  on  an  extremely 
high  foundation  as  a  safeguard  against 
the  flooding  prevalent  at  that  point. 

Tree  Trimming  for  a  Big  Electric 
Company. — In  Synchroscope,  published 
by  the  Detroit  Edison  Company,  some 
notes  have  been  published  covering  the 
tree-trimming  operations  necessitated 
by  the  system's  7,000  miles  of  over- 
head line  in  town  and  country,  running 
for  the  most  part  along  tree-shaded 
streets  and  highways  and  serving  sixty- 
two  municipalities.  About  2,000  trees 
are  trimmed  at  least  once  a  year.  As 
few  as  possible  are  felled.  Getting  per- 
mission from  municipalities  and  private 
owners  is  no  sinecure,  and  two  in.stances 
are  related  in  which  farmers  stead- 
fastly refused  to  allow  a  branch  to  be 
touched  until  the  company  consented 
to  cut  down  and  convert  into  firewood 
in  one  case  a  clump  of  trees  and  in  the 
other  a  single  very  large  one,  thus 
supplying  the  owners  with  a  fine  stock 
of  merchandise — forty-five  cords  in  the 
latter  instance — at  no  cost  to  theni- 
selves. 


.atmospheric  Versus  Solar  Electricity. 

— A  German  scientist  has  a  plan  for 
utilizing  atmospheric  electricity  by 
which  he  holds  that  the  same  land  that 
grows  food  can  collect  electricity  from 
the  air  in  quantities  sufficient  to  drive 
motors,  thus  conserving  fuel  while  at 
the  same  time  operating  to  protect 
farmers  from  loss  by  hail  and  lightning. 
This  plan,  attractive  as  it  seems,  has, 
however,  to  overcome  the  opposition  of 
a  brother  Teuton  who  favors  sun  mo- 
tors instead,  pointing  out  that  solar 
energy  averages  "0.8  kg.  calory  of 
power  per  square  meter  of  surface  per 
minute."  Neither  Herr  Planson,  the 
atmospheric  pioneer,  nor  Herr  Remain, 
the  solar  champion,  can  see  any  merit 
in  the  other's  pet  scheme.  To  the 
future  must  be  left  the  vindication  of 
ofie  or  both. 

San  Francisquito  Plant  No.  2  Put 
Into  Operation.  —  The  city  of  Los 
Angeles  has  recently  put  into  operation 
San  Francisquito  Plant  No.  2,  which 
has  at  present  a  capacity  of  35,000  kva. 
The  new  plant  is  in  San  Francisquito 
Canyon  below  plant  No.  1  and  uses 
water  from  the  Los  Angeles  aqueduct. 
There  are  two  generators  in  the  plant, 
each  having  a  capacity  of  17,500  kva., 
directly  connected  by  the  same  shaft 
to  20,500-hp.  Francis  turbines  using  300 
second-feet  of  water.  The  penstocks 
are  7  ft.  in  diameter,  1,430  ft.  long,  with 
a  static  head  of  530  ft.  The  generator 
voltage  is  6,600  and  is  stepped  up 
through  a  bank  of  three  transformers 
rated  at  5,833  kva.  to  110,000  volts. 
Two  circuits  of  No.  0000  stranded  cop- 
per wire  about  one  mile  in  length  con- 
nect the  power  house  to  the  main  line 
running  from  San  Francisquito  plant 
No.   1  to  Los  Angeles. 

Rate  Increases  in  Many  Sections. — 
New  and  slightly  increased  electric 
lighting  rates  adopted  by  the  gas  and 
electric  department  of  Norwich,  Conn., 
are  12  cents  a  kilowatt-hour  for  the 
first  100  kw.-hr.,  10  cents  for  the  next 
350  kw.-hr.  and  6  cents  for  consumption 
in  excess  of  that.  A  20  per  cent  sur- 
charge on  street  lighting  has  been  put 
into  effect  by  the  Hartford  (Conn.) 
Electric  Light  Company.  The  Scranton 
(Pa.)  Electric  Company  has  increased 
commercial  lighting  rates  20  per  cent, 
effective  Sept.  1.  The  Penn  Central 
Light  &  Power  Company  has  filed  in- 
creased schedules  for  Huntingdon 
County,  Pa.;  the  West  Penn  Power 
Company  for  Washington  County,  Pa., 
and  the  Philadelphia  Suburban  Gas  & 
Electric  Company  for  Chester  and 
Montgomery  Counties,  Pa.  The  Public 
Service  Commission  of  Oregon  has  al- 
lowed an  increase  in  charges  to  the 
Douglas  County  Light  &  Water  Com- 
pany, serving  electrical  energy  to  six 
cities.  The  Public  Service  Commission 
of  West  Virginia  has  granted  rate  in- 
creases to  the  West  Virginia  Light  & 
Traction  Company,  operating  in  Kan- 
awha, Fayette  and  Raleigh  Counties. 
The  order  granting  40  per  cent  increase 
issued  Nov.  11,  1919,  has  been  annulled, 
and  a  new  order  entered  granting  55 
pL'r  cent  increase  over  rates  in  effect 
prior  to  that  time. 
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Commission 
Rulings 

Important  decisions  of  various  state 
bodies  Involving  or  affecting  elec- 
tric light  and  power  utilities. 


Power-Factor  Clause  Approved. — 
The  Wisconsin  Railroad  Commission 
has  authorized  the  Burl<hardt  Milling  & 
Electric  Company  to  base  its  rates  for 
electricity  on  the  maintenance  by  the 
consumer  of  a  minimum  power  factor 
of  80  per  cent  and  to  impose  an  addi- 
tional charge  for  power  factors  lower 
than  this. 

Free  or  Reduced-Rate  Service  to  Em- 
ployees    Strongly      Condemned.  —  The 

Montana  Public  Service  Commission  re- 
cently declared  the  practice  of  a  gas 
company  in  furnishing  its  employees 
with  its  product  at  a  50  per  cent  dis- 
count and  its  resident  officials  free  to 
be  "grossly  discriminatory"  and  ordered 
its  discontinuance. 

Election  Favoring  Acquisition  of 
Plant  by  Municipality  Not  Voided  by 
Tethnicalities. — In  Town  of  Milton  vs. 
McGowan  Water,  Light  &  Power  Com- 
pany the  Wisconsin  Railroad  Commis- 
sion refused  to  declare  void  a  municipal 
election  that  favored  the  acquisition  by 
the  town  of  a  utility  plant  because  of 
technical  questions  raised  concerning 
the  method  of  conducting  the  election, 
holding  that  there  was  nothing  in  the 
record  to  indicate  that  the  result  might 
have  been  different  had  other  formali- 
ties been  observed. 

Irrigation  Service  as  Byproduct  of 
General  Electric  Service. — In  establish- 
ing a  power-rate  schedule  for  the  East- 
ern Oregon  Light  &  Power  Company 
and  permitting  it  to  reduce  its  prompt- 
payment  discount  from  10  to  5  per  cent 
the  Oregon  Public  Service  Commission 
discussed  the  principles  underlying 
charges  for  irrigation  ser\-ice,  which  it 
held  to  be  rightly  considered  a  byprod- 
uct of  general  electric  utility  service, 
especially  so  long  as  the  demands  for 
irrigation  service  do  not  require  plant 
capacity  in  excess  of  that  required  for 
general  service  during  the  winter 
months.  "Power  for  irrigation,"  the 
commission  continues,  "is,  as  a  general 
proposition,  in  competition  with  gravity 
irrigation,  and  the  return  derived  from 
power-irrigated  lands  will  not  justify 
the  burden  of  a  rate  as  high  as  that 
necessary  for  general  service.  The  ob- 
taining of  an  iiTigation  load  at  the  pro- 
posed irrigation  rate  will,  however,  in- 
crease the  company's  revenue  in  a 
greater  proportion  than  the  increased 
cost  of  such  service,  and  consequently 
the  consumers  of  electric  service  as  a 
whole  are  benefited  by  this  lower  irri- 
gation rate.  A  seasonal  minimum 
charge  must  be  provided  in  order  to  in- 
sure an  income  on  special  extensions 
for  irrigation  service." 


Considerations  .Affecting  Rates  of 
Utility  Operating  Several  Departments. 

— As  the  result  of  a  thorough  investi- 
gation the  Montana  Pablic  Servic  ■ 
Commission  granted  to  the  Helena 
Light  &  Railway  Company  increases  in 
the  rates  of  its  gas  and  street-railway 
departments  while  reducing  the  rates 
of  its  electric  department.  Amon-r 
other  principles  laid  down  by  the  com- 
mission was  that  in  ascertaining  the 
reproduction  cost  of  a  utility  operating 
several  departments  as  great  an  al- 
lowance should  not  be  made  for  the 
preliminary  organization  of  each  de- 
partment, including  the  cost  of  pi'o- 
curing  franchises,  as  if  the  department 
were  owned  and  operated  by  a  single 
utility,  whore  all  of  the  plants  wero 
constructed  at  approximately  the  same 
time  and  the  franchises  procured  at 
the  same  time.  The  principle  that 
where  more  than  one  utility  is  oper- 
ated in  the  same  community  by  a  single 
company  each  utility  must  stand  alone 
was  held  to  be  impracticable  to  its 
full  extent  in  case  of  a  company  oper- 
ating gas,  electric  and  street-railway 
departments  where  rates  of  the  gas 
and  street-railway  departments  suffi- 
cient to  earn  a  fair  return  on  the  in- 
vestment would  be  prohibitive  of  any- 
thing like  a  sufficient  return  because 
the  service  would  not  be  worth  to  the 
consumers  the  rate  that  would  have  to 
be  charged. 

Elements  of  Cost.— In  granting  to 
the  Wisconsin-Minnesota  Light  & 
Power  Company  an  increase  in  gas 
rates,  the  Wisconsin  Railroad  Commis- 
sion made  the  following  obsenations 
on  the  character  of  the  cost  incurred 
in  rendering  service  to  the  public:  "A 
great  deal  of  confusion  has  resulted 
from  failure  to  understand  the  nature 
and  measure  the  extent  of  some  of  the 
elements  of  cost.  Costs  which  are  in- 
curred in  order  that  the  obvious  func- 
tions of  the  business  may  be  carried  on 
from  day  to  day  and  for  which  labor 
and  materials  or  other  elements  enter 
directly  into  the  operations  of  the  busi- 
ness are  quite  generally  understood 
and  recognized.  Similarly  the  interest 
which  must  be  paid  on  borrowed  money 
is  definitely  measurable  and  not  an  ele- 
ment of  cost  which  causes  much  con- 
fusion. On  the  other  hand,  such  costs 
as  that  of  protecting  the  utility  against 
depletion  of  its  assets  due  to  wear  and 
tear,  or  to  causes  such  as  inadequacy  or 
obsolescence,  or  such  costs  as  that  of 
securing  the  capital  to  carry  on  its  busi- 
ness, are  very  often  misunderstood.  In 
this  case  it  becomes  necessary  to  meas- 
ure these  costs  as  accurately  as  possi- 
ble in  order  to  fix  the  total  cost  of 
sernce  which  must  be  considered  in  es- 
tablishing rates.  Adequate  provision 
for  depreciation  and  adequate  compen- 
sation for  capital  reasonably  employed 
constitute  part  of  the  cost  of  service. 
To  make  the  allowance  for  these  ele- 
ments either  inadequate  or  excessive 
would  be  as  unfair  as  to  allow  either 
less  or  more  than  the  cost  of  labor 
necessarily  employed  in  carrying  on 
the  business." 


Recent  Court 
Decisions 


Findings  of  liigher  courts  In  legal 
cases  Involving  electric  light,  power 
and  other  public  utility  companies. 


Powers  of  Trial  Judge  in  Jury  Case 
Involving  Alleged  Injury  from  Erection 
of  Dam. — The  Supreme  Court  of 
Florida  has  upset  the  action  of  the 
court  below  in  refusing  a  now  trial  to 
the  Florida  Power  Company,  against 
which  a  suit  for  damages  frcim  the  erec- 
tion of  a  dam  was  decided.  The  trial 
judge,  while  virtually  expressing  the 
belief  that  no  damage  to  the  plaintiff's 
property  had  been  caused,  allowed  the 
case  to  go  to  the  jury,  which  held  dif- 
ferently. The  Supreme  Court  holds 
that,  even  though  he  saw  fit  to  deny 
a  directed  verdict,  the  judge,  deeming 
the  verdict  returned  to  be  against  the 
weight  of  evidence,  was  in  error  in  re- 
fusing a  new  trial.     (84  S.  921.) 

Where  Facts  in  Damage  Case  Are 
Undisputed,  Degree  of  Care  Shown  Is 
Question  of  Law. — The  Southern  Sierras 
Power  Company  having  been  mulcted 
in  damages  because  of  the  burning  of 
hay  set  on  fire  by  sparks  from  a  burn- 
ing pole  belonging  to  the  company, 
this  pole  having  become  ignited  through 
a  short  circuit  arising  from  the  failure 
of  two  insulators,  appealed  to  the  Cali- 
fornia District  Court  of  Appeals.  The 
court  upset  the  verdict  on  the  ground 
that  no  negligence  had  been  shown  and 
that  where  the  facts  in  a  damage  case 
are  undisputed  and  the  course  which 
common  prudence  dictates  can  be 
readily  discerned  the  question  whether 
a  due  degree  of  care  was  exercised  by 
the  dcfendantibecomes  one  of  law.  The 
court  held  that  the  law  did  not  impose 
the  duty  of  an  insurer  upon  the  com- 
pany and  that  a  non-suit  should  have 
been  granted.     (190  P.  478.) 

Recovery  of  Damages  Denied  Where 
Company's  Negligence  Was  Not  Proxi- 
mate Cause  of  Injury. — In  an  action 
against  the  Ozark  Power  &  Water 
Company  for  damages  because  of  the 
death  of  a  laborer  who  had  assisted 
in  felling  a  50-ft.  tree  situated  40  ft. 
from  the  power  company's  line,  this 
tree  ha\'ing  in  falling  struck  and 
brought  down  heavily  charged  wires 
with  which  the  man  subsequently  came 
in  contact,  it  was  testified  that  the 
wires  were  uninsulated,  the  original 
covering  having  rotted  away.  The  Mis- 
souri Court  of  Appeals  sustained  the 
action  of  the  trial  court  in  dismissing 
the  case,  holding  the  claim  that  the 
accident — one  the  electric  company 
could  not  reasonably  have  been  ex- 
pected to  foresee — ^wt)uld  not  have  had 
fatal  results  had  the  wire  been  in- 
sulated was  merely  conjectural  and  that 
insulation  would  have  been  little  likely 
to  stand  the  impact. 
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C.  S.  Ruffner,  who  took  office  on  Aug. 
1  as  a  vice-president  of  the  American 

Institute  of  Electrical  Engineers,  is 
vice-president  of  the  North  American 
Company,  with  headquarters  in  New 
York.  Mr.  Ruffner  has  served  as  a  man- 
ager of  the  Institute  and  last  year  was 
chairman  of  the  committee  devoted  to 
the  economics  of  electric  sei^vice.  Be- 
fore going  to  New  York  Mr.  Ruffner 
was  located  in  St.  Louis  as  vice-presi- 
dent and  general  manager  of  the  Union 
Electric  Light  &  Power  Company  of 
St.  Louis,  which  is  controlled  by  the 
North  American  Company.  He  was 
bom  in  Chicago  in  1880  and  graduated 


from  the  University  of  Missouri  with 
the  degree  of  bachelor  of  science  in 
electrical  engineering.  His  start  in  en- 
gineei-ing  work  was  with  the  Telluride 
Power  Company  and  the  Central  Colo- 
rado Company  in  transmission  work. 
Since  1900,  however,  he  has  been  as- 
sociated with  subsidiaries  of  the  North 
American  Company,  of  which  he  be- 
came vice-president  last  year. 

Dr.  Gary  T.  Hutchinson,  a  well  known 
consulting  engineer  of  New  York,  has 
been  appointed  a  division  engineer  in 
charge  of  matters  pertaining  to  rail- 
roads in  the  super-power  zone  investiga- 
tion. Mr.  Hutchinson  was  born  in  St. 
Louis  and  received  his  education  at 
Washington  University  in  that  city  and 
at  Johns  Hopkins  University  in  Balti- 
more. In  his  early  experience  he  was 
associated  with  the  Sprague  Electric 
Railway  and  the  Edison  General  Elec- 
tric Company.  Later  ho  was  a  member 
of  the  engineering  firm  of  Sprague, 
Duncan  &  Hutchinson.  Since  1892  he 
has  practiced  alone  as  a  consulting  en- 
gineer. He  was  chief  engineer  for  the 
MoCall  Ferry  hydroelectric  plant  of  the 
Pennsylvania  Water  &  Power  Company 
at  Holtwood,  Pa.,  on  the  Susquehanna 
River.  He  was  also  in  charge  of  the 
work  connected  with  the  electrifica- 
tion of  the  Cascade  tunnel  on  the 
Great  Northern  Railroad  in  Wash- 
ington. Mr.  Hutchinson  is  the  secre- 
tary of  the  Engineering  Foundation 
and  also  of  the  National  Research 
Council. 


Men 
of  the  Industry 


Changes  in  Personnel 

and    Position — 

Biographical   Notes 


G.  H.  Hagar,  until  recently  associated 
with  the  Vallejo  Light  &  Power  Com- 
pany, has  recently  been  made  assistant 
division  superintendent  with  the  Great 
Western  Power  Company.  Mr.  Hagar 
will  be  stationed  at  Nappa,  Cal. 

Dr.  E.  P.  Hyde,  who  organized  the 
Nela  Research  Laboratory  in  1908  as 
the  physical  laboratoi-y  of  'the  Na- 
tional Electric  Lamp  Works  at  Cleve- 
land, has  been  advanced,  through  a  re- 
organization of  that  laboratory  in 
preparation  for  an  expansion  in  its 
work,  to  the  position  of  director  of  re- 
search. A  new  laboratory  of  pure 
science  and  a  laboratory  of  applied 
science  will  together  constitute  the 
Nela  Research  Laboratories,  and  the 
work  will  be  co-ordinated  under  the 
general  direction  of  Dr.  Hyde.  Dr. 
Hyde  is  a  graduate  of  Johns  Hopkins 
University,  from  which  he  also  obtained 
his  Ph.D.  degree  in  1904.  For  eight 
years  thereafter  he  was  connected  with 
the  National  Bureau  of  Standards  at 
Washington,  devoting  much  of  his  at- 
tention to  the  photometry  of  incan- 
descent lamps  and  supervising  the  de- 
sign and  installation  of  the  bureau's 
new  photometric  laboratory.  In  190.5 
he  visited  a  number  of  European 
laboratories  on  behalf  of  the  bureau 
to  investigate  photometric  methods 
abroad,  but  in  1908  he  resigned  as  as- 


sociate physicist  of  the  bureau  in  order 
to  take  charge  of  the  new  physics 
laboratory  of  the  associated  lamp  in- 
terests at  Cleveland.  Dr.  Hyde  is  a 
charter  member  of  the  Illuminating 
Engineering  Society  and  served  as  its 
president  in  1910. 


H.  F.  Jackson,  vice-president  of  the 
Pacific  Gas  &  Electric  Company,  San 
Francisco,  Cal.,  and  formerly  the 
president  of  the  Sierra  &  San  Francisco 
Power  Company  up  to  the  time  of  the 
leasing  of  its  properties  by  the  for- 
mer company,  has  resigned  his  position 
to  become  general  manager  of  the 
Great  Western  Power  Company.  Mr. 
Jackson  was  born  in  Kansas  City,  Mo., 
in  1871,  and  graduated  from  the  United 
States  Military  Academy  with  the  class 
of  1896.  He  went  to  Cuba  for  service 
during  the  Spanish-American  war  and 
later  conducted  important  engineering 
work  for  the  government.    Mr.  Jackson 


resigned  from  government  service  in 
1906  and  was  identified  with  the  con- 
struction and  operation  of  the  Stanis- 
laus hydro-electric  development,  work- 
ing up  through  the  ranks  to  general 
manager  and  to  the  position  of  presi- 
dent of  the  Sierra  &  San  Francisco 
Power  Company  and  the  Coast  Valleys 
Gas  &  Electric  Company. 

R.  S.  Reading  has  been  appointed 
electrical  engineer  of  the  Galveston- 
Houston  Electric  Railway  Company,  the 
Houston  Electric  Company  and  the 
Galveston  Electric  Company. 

F.  M.  Roberts,  formerly  manager  of 
the  Keokuk  (Iowa)  Electric  Company, 
has  resigned  to  enter  the  coal  and 
builders'  material  supply  business  at 
Port  Chester,  N.  Y. 

J.  C.  Thompson,  secretary  of  the 
California-Oregon  Power  Company, 
will  succeed  George  J.  Walton  as  su- 
perintendent of  the  Klamath  division 
of  the  company  at  Klamath  Falls,  Ore. 

W.  G.  Hoyt,  district  engineer  for  the 
Geological  Survey  at  Madison,  Wis., 
has  been  assigned  as  hydraulic  engineer 
to  make  a  survey  of  Snake  River  from 
Huntington,   Ore.,  to   Lewiston,   Idaho. 

T.  H.  Arnold  has  resigned  as  chief 
electrician  of  the  mining  department  of 
the  Arizona  Copper  Company,  Ltd., 
with  headquarters  at  Morenci,  Ariz., 
to  become  electrical  engineer  for  the 
Southwestern  Portland  Cement  Com- 
pany of  El  Pa.so,  Tex.,  and  Victorville, 
Cal. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies — Notes  on  Industrial  Activities 

and  Business  Methods 


Trade  Optimistic  Although  Collections 
Are  Slower 

IN  SPITE  of  the  .stiiiiKL'iK-y  of  credit  and  reports  of 
slower  collections,  business  conditions  in  the  electrical 
industry  Kive  no  cause  for  alarm.  In  fact,  leading  inter- 
ests in  the  industry  express  very  optimistic  views  as  to  the 
outlook  for  the  electrical  trade. 

The  tifihtness  of  money  is  causing  some  embarrassment 
to  electrical  jobbers  because  of  the  length  of  time  they  must 
wait  to  collect  their  bills,  but  even  here  the  situation  is 
not  absolutely  bad.  Reports  from  the  metropolitan  district 
vary.  Some  jobbers  express  satisfaction  with  their 
accounts,  others  are  having  difficulty,  but  the  general  tenor 
seems  to  characterize  conditions  as  fairly  good. 

Collections  in  New  England  are  poorer,  it  is  true,  indus- 
trial customers  there  having  gone  to  ninety  days'  payment 
instead  of  the  sixty  desired  by  leading  houses.  In  the 
Middle  West,  however,  collections,  by  the  exercise  of  per- 
sistence, are  remaining  fairly  good.  In  the  Northwest  they 
range  from  good  to  excellent  throughout  the  entire  district, 
though  credit  is  being  extended  sparingly  because  of  the 
fear  of  general  inflation.  On  the  Pacific  Coast  collections, 
while  slower  than  last  year,  are  not  especially  tight,  aver- 
aging at  present  fifty-five  days,  against  forty-five  days  for 
1919.  The  payment  of  bills  in  the  South  is  not  proceeding 
altogether  satisfactorily,  but  with  the  harvesting  of  the 
good  cotton  crop  in  sight  money  is  expected  to  ease  up. 
Reports  from  the  Intcrmountain  section  state  that  collec- 
tions are  disappointing.  This  is  proving  to  be  a  stressful 
period  for  dealers  and  distributers  there  who  have  large 
debit  balances  on  their  books,  but  the  saving  feature  is  the 
geqeral  tolerant  and  optimistic  frame  of  mind  that  every- 
where prevails. 


Fiber-Conduit  Production  Rooked 
Well  Into  Fall  Months 

BUYING  of  fiber  conduit  in  the  larger  sizes  has  been 
very  noticeable  of  late.  Much  of  the  material  now 
going  through  and  on  order  is  of  the  4-in.  size,  and 
some  is  going  to  4i  in.  In  line  with  this  there  has  been 
good  buying  of  the  larger  sizes  of  lead-covered  cable.  At 
the  same  time  it  is  known  that  as  much  duct  ventilation 
as  possible  is  desired. 

Manufacturing  output  as  a  whole  is  booked  up  w^ell  into 
the  last  quarter  of  this  year,  October  being  well  covered 
and  much  running  into  November.  Here  and  there,  how- 
ever, a  few  small  amounts  may  be  taken  care  of  late  in 
September.  At  the  same  time,  a  good  bit  of  business  has 
been  placed  for  1921  delivery,  and  from  the  nature  of  the 
cable  buying  which  has  been  going  on  this  summer,  it  is 
rather  expected  that  within  the  next  few  months  fiber- 
conduit  production  will  be  well  cared  for  for  delivery  run- 
ning several  months  into  the  next  year. 

Demand  is  good  all  over  the  East  and  the  Middle  West, 
but  there  is  not  enough  capacity  to  supply  it  quickly.  The 
raw-material  situation  is  in  fair  shape,  but  prices  on  pulp 
and  compounds  have  advanced,  along  with  the  rates  paid 
to  mill  workers  all  along  the  line  to  the  finished  conduit. 
Consequently,  advances  in  price  were  made  on  the  finished 
pipe  during  June  and  July,  amounting  to  about  1.5  per 
cent.  Labor  is  still  unsteady  and  hard  to  obtain,  and  turn- 
over is  all  too  frequent.  Because  of  this  considerably  more 
attention  is  being  paid  to  the  inspection  of  the  product  in 


its  various  stages  of  manulaelure,  with  a  consequent  higher 
cost  of  production.  Extra  night  shifts  are  particularly 
difficult  to  get  and  to  keep. 

Export  demand  is  good,  but  shipping  rates  are  almost 
prohibitive.  There  is  not  enough  fiber  conduit  made  to 
supply  both  foreign  and  domestic  trades,  so  the  foreign 
allotments  are  liable  to  suffer. 


Analysis  of  Exports  of  Electric  Fans 
for  the  Year  1919 

DURING  1919  a  total  of  76,457  electric  fans,  valued  at 
$1,421,160,  were  exported  from  the  United  States. 
The  highest  monthly  value  was  recorded  in  May, 
amounting  to  $269,934.  The  average  monthly  rate  of  ex- 
portation was  $118,430.     The  value  of  this  class  of  exports 

was  considerably  be- 
low the  monthly  av- 
erage during  the  lat- 
ter half  of  the  year, 
reaching  the  low 
point  in  December, 
when  a  value  of  only 
$32,648  was  recorded. 
Data  compiled  by 
the  Electrical 
World  indicate  that 
28  per  cent  of  this 
class  of  exports  were 
consigned  to  British 
India,  with  a  total  of 
$321,901.  Canada 
and  China  were  sec- 
ond and  third,  with 
$289,319  and  $277,965 
respectively.  Fig.  2 
indicates  the  extent 
of  these  exports  to 
various  foi-eign  coun- 
tries. England  is  the 
only  European  country  and  Argentina  the  only  South 
American  country  to  import  American  fans  valued  at  more 
than  $25,000.  The  neighboring  countries  of  Canada,  Mexico 
and  Cuba  took  about  27  per  cent  of  the  total  exports  of  this 
class  of  electrical  goods,  valued  at  $389,849.  Taking  into 
consideration  only  such  countries  as  imported  $25,000  or 
more  of  this  class  of  American  electrical  goods,  continental 
America  accounted  for  $480,790  worth,  or  about  34  per  cent, 
and  the  Far  East,  which  includes  British  India,  China, 
Hongkong,  Philippine  Islands  and  Australia,  took  53  per 
cent,  valued  at  $752,981. 
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No  Geographical  Discrimination 
in  Sliipments 

THERE  is  a  feeling  among  some  Pacific  Coast  buyers 
that  manufacturers  have  been  neglecting  them  in 
favor  of  Eastern  firms,  but  an  investigation  shows 
that  buyers  in  the  East  think  it  is  they  who  are  being  dis- 
criminated against.  During  the  switchmen's  strike  the  East 
had  sonie  cause  for  complaint  because  the  far  West  re- 
ceived more  than  its  share  of  electrical  apparatus  from 
Middle  Western  manufacturers  for  the  reason  that  rail- 
roads would  not  accept  shipments  consigned  to  the  East. 
Local  buyers  in  cities  where  the  factories  are  established 
also  complain  that  others  are  getting  more  goods  than 
they.  However,  no  one  in  the  field  seems  to  have  been  able 
to  "obtain  all  the  supplies  that  were  needed,  and  this  ap- 
pears to  have  been  at  the  root  of  the  trouble  rather  than 
any  discrimination  in  favor  of  or  against  any  geographi- 
cal group  of  buyers.  Furthermore,  there  is  ,evei-y  indica- 
tion that  deliveries  in  most  lines  are  improving  and  that 
they  will  continue  to  grow  better  for  some  time  to  come. 

Almost  all  the  principal  manufacturers  of  electrical  de- 
vices and  apparatus  allot  a  certain  percentage  of  their  out- 
put, to  each  section  of  the  country,  and  this  allotment  is 
based  on  the  records  of  previous  requirements.  Every 
effort  seems  to  have  been  made  to  treat  all  customers  alike, 
and  there  has  apparently  been  no  idea  of  diverting  ship- 
ments from  representatives  or  customers  on  the  Pacific 
Coast.  During  railroad  embargoes,  however,  it  is  a  case  of 
making  shipments  according  to  the  dictates  of  the  trans- 
portation companies. 

Normal  Buying  of  Commutator 
Segments 

MANUFACTURERS  of  commutator  segments  report 
that  sales  are  proceeding  at  about  a  normal  pace 
but  that  demand  is  not  extraordinarily  heavy.  Seg- 
ments for  railway  motors  have  probably  been  in  a  little 
heavier  demand  as  the  result  of  necessary  repairs  to  the 
many  motors  which  were  damaged  by  the  severe  storms 
last  winter. 

With  the  supply  of  copper  in  as  easy  a  position  as  at 
present,  raw  material  is  not  a  question  to  worry  producers 
especially,  but  considerable  complaint  is  heard  against 
transportation  as  a  factor  in  lengthening  deliveries,  which 
are  quoted  by  several  representative  manufacturers  at 
from  six  to  twelve  weeks.  These  same  companies  report 
a  normal  volume  of  production  that  is  gradually  catching 
up  with  those  orders  which  in  some  cases  have  fallen  behind 
as  a  result  of  long  deliveries.  No  orders  have  been  can- 
celed, however. 

Labor  troubles  are  here  and  there  experienced,  but  as 
a  whole  the  situation  in  that  respect  is  considered  good. 
Prices  at  present  are  steady,  and  while  some  companies 
look  for  further  increases,  those  that  think  the  market  will 
remain  firm  seem  to  be  in  the  majority. 

Collections  are  rather  slow  and  accomplished  with  dif- 
ficulty according  to  the  credit  manager  of  one  of  the  largest 
manufacturers  of  this  material.  Public  utilities  appear  to 
be  the  worst  delinquents  in  this  respect,  but  with  financial 
relief  being  more  and  more  accorded  in  the  form  of  rate 
increases  improvement   is  looked   for. 


Arc  Lamps  Again  Showing 
Good  Demand 

^RC-LAMP  sales  for  municipal  street-lighting  service 
A%  have  picked  up  considerably  since  the  end  of  the  war, 
*■  ■*■  and  at  present  the  business  being  booked  exceeds  that 
of  last  year  up  to  this  time  by  about  75  per  cent. 
Prices  are  not  far  from  50  per  cent  above  pre-war  figures 
in  this  class  of  equipment.  Deliveries  range  from  two  to 
three  months,  notwithstanding  the  difl[iculties  of  the  trans- 
portation lituation.  Factory  stocks  are  very  satisfactory 
as  regards  electrodes,  but  the  shortage  of  sheet  iron  and 


other  sheet  metal,  combined  with  long  deliveries  on  magnet 
wire,  have  not  yet  been  sufficiently  overcome  to  enable  stocks 
to  be  built  up  in  finished  lamps. 

A  good  deal  of  street-lighting  extension  work  held  back 
by  the  war  has  been  carried  forward  of  late,  but  it  has 
not  been  brought  strongly  before  the  trade.  Much  inter- 
est exists  today  in  regard  to  the  definition  of  fields  of  maxi- 
mum usefulness  and  economy  for  both  arc  and  gas-filled 
series  lamps,  and  the  enormous  growth  of  the  latter  in 
outlying-district  illumination  has  not  by  any  means  driven 
the  magnetite  arc  lamp  from  its  position  in  so-called  down- 
town lighting.  Recent  improvements  in  the  manufacture  of 
electrodes  under  higher  pressures  will  soon  enable  their 
user  to  enjoy  an  increase  of  about  50  per  cent  in  electrode 
life,  and  this  fall  it  is  expected  that  considerable  new  busii 
ness  will  be  developed  from  this  source. 

A  noticeable  increase  in  exports  of  arc  lamps  is  noticeable 
in  the  export  returns  of  the  month  of  June.  During  that 
month  arc-lamp  material  to  the  value  of  $7,743  was  shipped 
from  the  country,  which  is  more  than  two  times  in  ex- 
cess of  that  of  any  other  month  this  year,  and  greater  than 
that  of  any  other  month  during  1919.  The  figure  is  not 
large,  but  shows  that  the  arc-lamp  export  market  is  grow- 
ing, inasmuch  as  the  total  value  of  exports  for  this  class 
of  goods  was  but  $14,139  for  the  entire  year  of  1918  and 
only  $16,893  in  1919. 


Metal  Market  Situation 

OUIETNESS  is  still  the  prevailing  feature  of  the 
copper  market,  with  producers  holding  for  19  cents, 
and  they  are  apparently  under  no  great  pressure  to 
sell  in  spite  of  the  light  demand.  Domestic  consumers 
are  showing  very  little  interest  in  future  positions  in  the 
face  of  uncertain  conditions,  but  small  sales  are  being 
made  at  19  cents  for  August,  September  and  October 
delivery,  showing  that  producers  are  absorbing  the  advance 
in  freight  rates  which  will  Ire  in  effect  the  latter  part  of 
this  month. 

In  the  outside  market  sales  are  also  light,  but  no  great 
offerings  are  pressing.  Some  sales  have  been  made  at 
18.50  cents,  but  18.75  cents  is  generally  asked  for  Sep- 
tember and  October  shipments.  The  foreign  market  pre- 
sents a  dull  tone,  probably  under  pressure  of  the  delicate 
international  situation,  but  it  is  evident  that  no  great 
exportation  of  copper  will  occur  while  the  exchange  rate 
continues  so  heavily  against  Europe  as  it  does  at  the 
present  time. 

Although  zinc  advanced  12J  cents  during  the  last  week,  no 
great  activity  is  evidenced.  The  market  is  quiet  but  firm, 
with  a  very  small  amount  being  offered.  A  slightly  heavier 
market  prevails  in  tin,  with  several  concerns  anxious  to 
sell  for  prompt  delivery,  but  there  is  little  demand  for 
spot  tin. 

Business  in  old  metals  has  been  fairly  good,  but  em- 
bargoes, freight  congestion  and  shipping  difficulties  have 
interfered  with  the  turnover  of  goods.  No  change  in  prices 
has  been   recorded  the  past  week. 


NEW  YORK  METAL   MARKET  PRICES 

•  -    -*.ue'ist  3 — — .  . — .August  10 — . 

Copper                                                                       £      s       d  £        9        d 

London,  etandard  spot 92      10        0  93       10        0 

Cents  per  round  Cents  pel  Pound 

rrimeLakc 18  621  l8  75toI885 

Elcetrolytic 19  00  19  00 

Casting 18  00  18  00 

Wirebase 22  50  25  00  22  50  23  00 

Lend,  trust  price 8   50  8  50 

Antimony 7  25  7.00 

Nickel,  ingot 43   00  '•J. 00 

Sheet  zinc,  f.o.b.  amolter 12  50  12.50 

Zinc,  spot 8  02!  8   15 

Tin 48  25  -is. 25 

Aluminum,  98  to  99  per  cent 33.00  33.00 

OLD  METALS 

Cent.a  per  Tonnd  Cents  per  Tnund 

Heavy  copper  and  wire 15  50  to  16  00  I5  50lol6  00 

Mra.is,  heavy 9  25  to    9    50  9  25  to    9  50 

Hrass,  light  7  25  to    7  75  7  25  tn    7  75 

l,c«,l,  heavy   /   25  to     7    50  r25to     7   50 

Zinc,  old  scrap S  50  to    5  75  5  50  to    5  75 
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The  Week 

IN  TRADE 


y^LTHOUGH  quieter  trade  is  everywhere  reported  in 
f\  the  electrical  industry,  as  a  whole  sales  volumes  are 
■*  *■  generally  satisfactory  and  an  optimistic  feclinp 
seems  to  prevail.  The  Intormountain  district  presents  the 
worst  business  condition  as  a  result  of  the  demoralization 
of  its  important  wool  industry,  but  recent  labor  troubles  in 
that  section  are  subsiding  and  a  hopeful  tone  is  evident 
there.  Crop  prospects  every^vhere  seem  bright,  and  the 
resultant  money  released  to  circulation  following  harvests 
will  mean  increased  electrical  sales,  it  is  expected. 

Stocks  in  most  lines  arc  very  much  freer  as  reports  of 
easier  transportation  and  better  deliveries  continue  to  come 
in.  The  car  shortage  in  the  South  and  Northwest  is  still 
serious,  however,  holding  up  vital  supplies  of  lumber  and 
grain  in  the  latter  district. 

Residence  construction  seems  to  be  falling  off  in  nearly 
every  part  of  the  country  as  money  for  construction  pur- 
poses remains  tight  and  prices  of  building  material  con- 
tinue high.  This  condition  even  prevails  in  districts  like 
New  England,  which  previously  had  reported  great  building 
activity.  As  a  result  of  this  the  sales  of  house-wiring  ma- 
terial show  some  dropping  off,  though  an  exception  to  this 
rule  is  found  in  San  Francisco,  where  the  number  of  jobs 
under  way  is  greater  than  ever  before. 

A  break  in  the  general  shortage  of  rigid  conduit  appears 
as  territory  cast  of  the  Missississippi  reports  signs  of  re- 
lief, but  points  further  west  are  still  meeting  famine  con- 
ditions.   

NEW  YORK 

Uneven  trade  conditions  are  reported  in  the  electrical 
business  the  past  week.  Several  jobbers  say  that  their 
business  is  as  good  as  it  ever  has  been  and  that  they  have  as 
yet  experienced  no  let-up.  Othci-s,  however,  arc  finding  a 
considerably  slackened  volume  of  trade,  and  one  represen- 
tative house  even  characterized  the  situation  as  "rotten." 

Stocks,  however,  in  general  are  undoubtedly  improving 
in  the  face  of  lessened  demand  and  more  regular  shipments, 
but  certain  items,  such  as  pipe,  porcelain  and  some  of  the 
steel  material  like  outlet  boxes,  are  still  very  short. 

The  lack  of  residence  construction  is  having  its  effect 
uopn  the  electrical  trade  though  the  big  contractors  are 
very  optimistic.  House  construction  represented  only  18 
per  cent  of  the  total  building  contracts  for  July  in  this  dis- 
trict, which  is  a  large  decline  from  the  figures  for  the  month 
of  June. 

Transportation  has  eased  up  to  some  extent,  although 
jobbers  are  still  complaining  about  both  incoming  and  out- 
going shipments.  No  trouble  is  experienced  with  express 
shipments,  however.  Orders  that  are  now  being  delivered 
are  mostly  ones  which  have  been  on  the  books  for  a  long 
time. 

Stocks  of  flexible  armored  conductor  are  much  better, 
and  the  rigid-conduit  supply  also  shows  some  slight  signs  of 
improvement.  A  shortage  of  heating  appliances  and  flush 
switches  is  looked  for  in  some  quarters  later  on. 

Outlet  Boxes. — Some  shortage  is  reported  in  the  face  of 
a  good  demand  with  very  low  stocks  the  rule.  Shipments 
are  irregular. 

Metal  Molding. — This  is  in  fair  demand  and  stocks  seem 
to  be  in  good  shape.  Certain  fittings  are  not  so  plentiful 
as  the  molding  itself. 

Rigid  Conduit. — The  situation  is  undoubtedly  bad,  but 
some  signs  of  easing  up  are  appearing.  One  jobber  has  a 
large  stock  and  another  is  almost  ovei'stocked  on  small 
sizes  of  black  conduit.  Shipments  are  very  irregular,  how- 
ever, and  where  any  stocks  exist  they  are  mostly  light.   De- 


mand holds  up  well.  Prices  for  1-in.  black  range  from 
about  .?90  to  $10.5  and  for  the  ii-in.  black  from  $128  to  $13.5 
per  1,000  ft. 

Knife  Swit«-he.s. — Demand  in  general  seems  to  be  off 
though  some  jobbers  report  a  good  call.  Fairly  good  stocks 
are  on  hand.  Shipments  for  some  are  coming  in  well  and 
others  arc  reiiorted  poor. 

Flexible  Armored  Conductor. — The  trade  continues  to  find 
a  much  easier  situation  here.  Demand  has  slackened  and 
.shipments  are  a  bit  more  regular,  although  here  and  there 
jobbers  are  still  short,  but  on  the  whole  fair  stocks  are 
accumulating.  From  around  $110  to  $11.5  is  being  quoted, 
though  in  one  case  the  price  ranged  as  low  as  $105  and  in 
another  as  high  as  $121  per  1,000  ft. 

Weatherproof  Wire. — An  easy  supply  is  reported,  with 
good  stocks  and  no  difficulty  as  to  shipments.  Demand  is 
only  average.  A  representative  firm  quotes  No.  14  at  about 
CO  cents  a  pound. 

Sockets. — One  jobber  has  no  stock  of  any  type,  and 
though  another  has  been  short  on  keyless,  stocks  on  the 
whole  seem  to  be  substantial  and  able  to  fill  the  fairly 
good  demand   without  difTiculty. 

Heating  .Appliance's. — Shipments  are  very  slow  and  ir- 
regular, back  orders  of  six  and  seven  months'  standing  just 
arriving  for  some  jobbers  and  easing  up  present  supplies, 
but  a  big  shoi-tage  seems  to  be  generally  anticipated  for 
the  holiday  trade.     A  good  summer  demand  is  reported. 

Fan.s. — A  few  jobbers  who  stocked  light  are  jubilant  over 
prospects  of  emptying  shelves,  but  by  far  the  majority 
will  have  to  carry  over  a  great  many  more  fans  than  they 
would  like  to. 

Flush  Switches. — In  some  quarters  a  scarcity  is  looked  for 
this  fall,  but  at  present  stocks  are  good  and  demand  fairly 
steady  though  some  jobbers  are  finding  it  light  because  of 
the  dearth  of  residence  construction. 

Heaters. — Some  jobbers  are  already  stocked  up,  but 
others  are  holding  off  ordering  to  see  how  th :  coal  situa- 
tion breaks  and  because  of  the  uncertainty  of  the  weather 
outlook. 

CHICAGO 

Tlierc  ai'c  no  present  indications  of  any  real  resumption 
of  the  construction  industry  in  this  section.  Permits  is- 
sued during  July  totaled  only  $6,700,000  and  for  the  first 
week  of  August  $841,000.  Architects  and  engineers  are  one 
in  stating  that  they  have  many  jobs  "on  the  boards,"  but 
they  are  uniformly  delayed  pending  arrival  of  more  favor- 
able conditions. 

Jobbers  are  busy,  and  with  the  easing  up  of  traffic  con- 
ditions, which  now  so  far  as  the  movement  of  freight  is 
concerned  are  approaching  normal,  considerable  supplies  of 
all  materials  are  being  received  and  orders  long  on  the 
books  ai-e  being  filled.  Inquiries  continue  numerous,  but 
the  actual  placing  of  orders  is  light  compared  with  busi- 
ness in  the  spring.  There  is  considerable  difficulty  experi- 
enced in  obtaining  cars,  but  with  the  speeding  up  of  cars 
in  transit  this  condition  should  improve,  and  many  inter- 
ests that  were  seriously  inconvenienced  by  shipping  delays 
now  announce  themselves  in  better  condition.  Price  con- 
ditions are  stable,  no  changes  of  moment  being  noted. 

Wire. — Difficulty  on  the  part  of  manufacturers  in  getting 
cars  has  led  to  a  reduction  in  stocks  in  the  local  market. 
Deliveries  have  been  considerably  slowed  up  thereby,  bare 
copper  requiring  up  to  thirty  days.  Prices,  while  unchanged, 
are  very  firm,  and  the  feeling  is  that  a  slight  advance  may 
be  looked  for  soon. 

Galvanized  Strand. — The  shortage  in  this  commodity  is 
severe,  local  stocks  being  practically  exhausted.  It  is  im- 
possible to  obtain  definite  promises  of  delivery  and  prices 
have  been  withdrawn,  orders  being  booked  for  the  price 
ruling  at  time  of  shipment. 

Rigid  Conduit. — Receipts  have  fallen  to  a  minimum  in 
the  last  week  and  deliveries  are  made  uncertain  thereby. 
Factories  report  ample  supplies,  and  upon  the  relief  of 
freight  car  troubles  local  supply  conditions  should  be  speed- 
ily improved. 


358 


ELECTRICAL    WORLD 


Vol.  76,  No.  7 


Line  Material. — The  car  shortage  has  curtailed  receipts, 
but  rate  increases  have  put  many  utilities  in  the  market 
for  material  and  inquiries  are  now  very  brisk.  Line  hard- 
ware and  porcelain  insulators  are  almost  unobtainable,  while 
poles  and  cross-arms  are  scarce  on  account  of  shipping 
troubles.    Locust  pins  are  obtainable  with  less  difficulty. 

Schedule  Material.— Stocks  are  well  maintained,  princi- 
pally owing  to  light  demand,  as  new  construction  work  is 
off.  Rosettes,  sockets,  etc.,  are  obtainable  from  stock  and 
receipts  from  factory  are  ample. 

Heating  Appliances. — Warmer  weather  has  improved  re- 
tail sales  and  jobbers  are  all  busy  in  filling  back  orders. 
New  orders  do  not  amount  to  much  at  present.  Some  con- 
cerns report  cancellations  from  industrial  centers  which 
have  experienced  industrial  depression,  but  such  cancel- 
lations do  not  amount  to  any  great  sum. 

Ranges. — Much  interest  is  being  displayed  by  the  country 
trade,  particularly  in  the  Northwest,  in  ranges  for  fall 
delivery.  Fair  stocks  are  held  in  Chicago,  but  at  the  rate 
orders  are  being  placed  deliveries  will  soon  have  to  lengthen. 

High  Tension  Equipment. — New  discounts  on  unit-type 
high-tension  Delta-Star  Electric  Company  equipment  are 
covered  by  discount  sheet  No.  14,  dated  Aug.  1.  Prices 
hav^  advanced  approximately  10  per  cent. 

BOSTON 

Quieter  business  marks  the  mid-vacation  season  in  trade. 
The  larger  jobbing  houses  report  well-sustained  buying,  but 
the  smaller  establishments  note  a  decided  curtailment. 
Stocks  are  gradually  increasing  in  size,  except  in  porcelain 
material  and  motors.  Building  and  engineering  contracts 
in  New  England  to  Aug.  5  this  year  total  $210,835,000, 
compared  with  $113,087,000  for  the  same  period  last  year, 
but  recent  contract  totals  do  not  maintain  this  increase. 
Contractors  are  very  busy  on  industrial  wiring.  The  ap- 
pliance business  is  relatively  quiet.  A  new  seven-hundred- 
thousand-dollar  telephone  exchange  will  be  built  in  Boston 
shortly,  and  a  large  amount  of  manufacturing  plant  exten- 
sion work  is  being  carried  forward  at  present. 

Fans. — Notwithstanding  recent  extremely  hot  weather 
jobbers'  stocks  of  fans  are  still  unexhausted.  Poor  fan 
weather  early  in  the  season  is  responsible.  A  representa- 
tive make  sells  at  $42  list  in  the  16-in.  oscillating  type 
and  $37  list  in  the  12-in.  size,  a  discount  of  25  per  cent 
being  given  dealers  on  lots  of  twelve. 

Motors. — Increased  manufacturing  facilities  combined 
with  a  slight  recession  in  demand  are  enabling  stocks  to 
be  built  up  to  a  small  degree  in  some  of  the  smaller  sizes. 
On  alternating-current  motors  of  1-hp.  to  10-hp.  rating  a 
leading  agency  quotes  deliveries  of  twenty-eight  weeks'  aver- 
age. On  direct-current  motors  twenty-two  to  twenty-four 
weeks'  delivery  is  quoted.     Prices  are  steady. 

Wire. — Stocks  are  now  well  built  up,  although  -magnet 
wire  is  still  very  difficult  to  obtain.  Rubber-covered  wire, 
No.  14,  sells  for  $11  per  1,000  ft.  in  5,000-ft.  lots.  Weather- 
proof base  is  29  cents,  with  bare  base  24  cents. 

Non-Metallic  Flexible  Conduit. — Prices  are  easier,  the 
,'2 -in.  size  selling  this  week  for  $33.50  per  1,000  ft.  in  1,000- 
ft.  lots  and  the.  Mn.  size  at  $36.50.  Buying  is  falling  off 
somewhat.     Stocks  are  reasonably  full. 

Porcelain  Tubes. — All  porcelain  material  is  very  scarce. 
When  obtainable  3-in.  tubes  are  quoted  at  $11.35  per  1,000 
in  barrel  lots. 

Rigid  Conduit — Conflicting  reports  are  Teceived  as  to  the 
supply,  but  in  general  some  improvement  can  be  seen. 
Stocks  are  spotty.  Substitutions  are  frequently  necessary 
in  order  to  complete  jobs,  one  contractor  having  used  2-in. 
and  4-in.  elbows  in  face  of  a  shortage  of  l.^-in.  units  last 
week.  Occasional  carload  shipments  are  being  received 
and  old  customers*  orders  are  being  filled  in  thia  way  as 
far  as  possible. 

Storage  Batteries. — Trade  continues  brisk,  with  firm 
prices  and  good  local  stocks.  A  leading  distributor  reports 
increased  business  over  last  year  and  is  making  excellent 
deliveries  as  a  result  of  forehanded  shipments. 

Ranges. — The  demand  holds  up  well,  despite  the  lack  of 


any  concerted  sales  campaigning  in  retail  circles.  Ship- 
ments from  factory  stock  can  be  obtained  on  a  representa- 
tive well-established  design,  while  three  months'  delivery  is 
quoted  on  a  design  specially  suited  to  apartment-house  serv- 
ice. Raw  material  is  coming  t-o  hand  in  relatively  larger 
quantity  than  hitherto. 

Flatirons. — A  susta'ned  demand  is  being  experienced.  A 
leading  factory  is  still  considerably  behind  on  orders,  but 
is  getting  out  production  on  a  very  satisfactory  basis. 


ATLANTA 


Underlying  business  conditions  throughout  the  district 
showed  little  change  during  the  past  week,  and  jobbers  re- 
port a  continuation  of  the  dullness  that  has  been  referred 
to  heretofore.  Business  conditions,  however,  are  in  a  healthy 
state,  and  the  slump  of  orders  is  largely  to  be  accounted 
for  by  the  summer  season.  Building  permits  for  Atlanta 
for  the  month  of  July  were  $1,608,000,  as  against  something 
over  $2,000,000  for  the  month  of  June;  but  construction 
in  the  smaller  cities  shows  an  increase  for  the  month  of 
July.  Agricultural  reports  for  the  section  show  that  all 
crops  are  in  excellent  condition,  and  the  outlook  throughout 
the  rural  district  is  very  bright,  provided  that  there  is  not 
an  unusual  spell  of  bad  weather  between  now  and  fall. 

Jobbers  report  an  improvement  in  the  receipt  of  mate- 
rial, and  this,  together  with  a  general  slackening  of  orders, 
is  permitting  the  accumulation  of  small  stocks  in  some 
classes  of  material.  The  congestion  in  transportation  is 
still  acute  and  is  interfering  materially  with  the  completion 
of  buildings  under  construction.  Of  course  this  is  holding 
off  the  installation  of  electric  wiring  and  apparatus  and  con- 
tributes its  share  to  holding  down  the  receipt  of  orders. 

Metal  Molding. — Difficulty  in  obtaining  rigid  conduit  has 
served  to  stimulate  the  movement  of  metal  molding,  though 
it  has  not  become  so  popular  as  the  shortage  in  rigid  conduit 
would  have  led  one  to  believe.  Stocks  are  reported  on  hand 
in  sufficient  quantities  to  meet  all  reasonable  demands. 

Rigid  Conduit. — The  situation  is  reported  as  considerably 
better  than  for  some  months  past,  fair  stocks  of  some  sizes 
being  on  hand.  Great  difficulty  is  experienced,  however,  in 
obtaining  galvanized  pipe  straps;  in  fact,  there  are  no  stocks 
in  the  territory  and  jobbers  can  offer  no  hope  of  an  early 
relief. 

Lamps. — Dealers  are  placing  orders  for  fall  stocks  in 
very  fair  quantities.  One  of  the  largest  jobbers  predicts 
that  considerable  difficulty  will  be  experienced  in  meeting 
the  demand,  insufficint  quantities  of  100-watt  type  C  lamps 
already  being  reported. 

Wire. — Several  very  large  shipments  of  wire  were  re- 
ceived the  past  week  and  stocks  are  in  fair  shape.  A  sharp 
break  in  wire  prices  is  to  be  noted,  in  one  or  two  extreme 
cases  weatherproof  being  quoted  on  26 J  cents  base;  rubber- 
covered,  30  cents  base.  The  demand  is  holding  up  well  in 
all  sizes. 

Safety  Switches. — The  tendency  to  substitute  this  device 
for  the  old  open  type  is  on  the  increase  and  demand  con- 
tinues very  brisk  as  a  result.  Deliveries  have  been  coming 
through  satisfactorily  and  stocks  are  reported  in  very  fair 
condition,  A  price  advance  of  approximately  10  per  cent 
on  sizes  of  60  amp.  and  over  is  to  be  noted.  In  quantities 
of  $600  two-wire,  30-amp.  are  quoted  at  $1.77;  three-wire, 
$2.65. 

Flexible  Non-Metallic  Conduit. — There  is  still  a  shortage, 
though  jobbers  are  expecting  to  receive  a  large  supply  in 
the  'near  future.  The  demand  continues  very  brisk  with 
quotations  for  A -in.  at  $4.62  per  100  ft.;  a'lj-in.,  $4.24  per 
100  ft. 

Fuses. — A  normal  movement  is  reported,  with  stocks  in 
fair  condition  throughout  the  territory.  There  is  a  very 
tjeneral  shortage  of  plug  fuses  in  15-amp.  sizes.  Prices, 
plug  fuses,  lots  of  500  and  over,  5  cents  each. 

Flexible  Armored  Conductor. — There  has  been  little  let-up 
in  demand,  and  poor  shipments  have  prevented  the  accumu- 
lation of  any  stocks.  Such  supplies  as  are  received  are  re- 
distributed on  an  allotment  basis.  Prices  on  two-wire,  No. 
14,  lots  of  1,000  ft.  to  2..'-)00  ft,  $11.60  per  100  ft 
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SAN  FRANCISCO 

The  contractors'  committee  is  still  considerinj;  the  ro- 
.|uest  of  the  electrical  unions  for  higher  wages.  It  is 
claimed  that  $10  a  day  for  electricians  and  $9  a  day  for 
hxture  hangers  will  add  appreciably  to  the  cost  of  jobs 
and  that  the  public  will  hesitate  about  paying  the  increases. 
There  arc  more  large  jobs  under  way  at  present  than  there 
have  been  in  many  years,  and  other  work  also  continues 
brisk.  The  value  of  the  building  permits  issued  in  the 
three  principal  California  cities  for  July,  1920,  is:  Los 
Angeles,  7''>,121,0O0;  San  Francisco,  $4,311,000,  and  Oak- 
land, $1,37-1,000.  The  1919  figures  were  respectively  $1,887,- 
000,  $1,832,000  and  $r,9G,000.  While  freight  shipments  from 
the  factories  are  slower  than  they  were  last  year  they  are 
more  regular  and  stocks  are  in  better  sha'^e  than  they 
have  been  for  some  time. 

Sewing  Machines. — Higher  retail  prices  for  garments  have 
caused  a  noticeable  increase  in  the  sale  of  sewing  machines. 
As  an  evidence  of  better  merchandising  ability  on  the  part 
of  electrical  dealers  it  is  reported  that  jobbers  have  sur- 
plus stocks  of  the  cheaper  vibrating  types,  whereas  they 
are   constantly   .short   of  the   higher-priced   rotary   styles. 

Flashlighl.s. — During  the  last  week  of  the  Everyready 
picture  title  contest  it  was  reported  that  a  total  of  more 
than  1,000,000  blanks  and  500,000  miniature  pictures  had 
been  distributed  along  the  Pacific  Coast,  with  gratifying 
sales  by  jobbers  and  dealers  alike. 

Batteries. — Although  various  causes  arc  gradually  cut- 
ting down  the  sale  of  single  dry  batteries  there  is  a  marked 
increase  in  the  sale  of  manufactured  combinations  of  bat- 
teries such  as  the  "Hot  Shot."  Wherever  dealers  have  dis- 
played such  lines  a  good  increase  in  orders  has  resulted. 

Farm  Plants. — Well-advertised  affairs  to  be  held  during 
the  autumn  will  give  exhibitors  splendid  opportunities  for 
demonstrations  of  various  types.  Annual  fixtures  such  as 
the  Sacramento  State  Fair  in  September  and  the  Fresno 
County  Fair  in  October  will  result  in  many  sales,  it  is 
expected. 

SEATTLE— PORTLAND 

Practically  the  same  conditions  in  the  electrical  business 
as  outlined  for  several  weeks  past  still  obtain  in  Seattle 
and  the  Puget  Sound  territory.  In  towns  and  communities 
in  this  district,  except  Seattle,  sales  volumes,  generally 
speaking,  are  satisfactory.  In  Seattle,  however,  sales  con- 
tinue on  the  decrease,  and  this  applies  to  nearly  every- 
thing electrical  that  is  sold.  Especially  is  the  decrease 
noted  in  the  movement  of  schedule  materials  owing  to  the 
dropping  off  in  residence  building.  With  but  one  or  two 
exceptions  stocks  are  in  good  condition  and  are  improving 
daily.  Shipments  from  Eastern  factories  are  much  freer, 
enabling  jobbers  to  fill  all  demands  and  still  build  up 
stocks.  Since  the  price  increase  of  recent  date,  touching 
nearly  every  line,  prices  have  been  holding  firm  at  a  new 
high  mark.  Signs  of  resumption  of  building  activity  on  a 
large  scale  have  been  noticed  the  past  week.  At  the  present 
time  every  available  freight  car  on  the  Northern  Pacific 
system  is  being  sent  into  the  Northwest  in  order  to  give 
relief  to  lumber  operators  and  permit  them  to  ship  all  un- 
filled orders  before  the  new  advance  in  freight  rates  be- 
comes effective  the  latter  part  of  this  month.  Nearly  all 
lumber  mills  and  logging  camps  in  Oregon  and  Washing- 
ton which  were  closed  down  for  repairs  early  in  July  are 
now  operating  again,  many  of  them  running  two  shifts. 
There  is  a  scarcity  of  labor  in  the  camps  but  mills  seem 
to  be  fairly  well  supplied. 

Schedule  Materials. — With  the  exception  of  a  very  few 
items  comparatively  satisfactory  stocks  are  reported  in  the 
Puget  Sound  district.  Seattle  jobbers  as  a  whole  have  largo 
stock.s  owing  to  the  decreasing  demand  the  past  month. 
Shipments  are  coming  through  satisfactorily  and  prices  hold 
firm. 

Small  Motors. — Hope  for  relief  has  been  given  up  entirely. 
Demand  is  constantly  increasing  and  is  very  strong  from 
fruit  canneries,  garages  and  small   industrial  plants. 

Lamps. — Practically  cvcrj'  concern  in  the  Puget  Sound 
district  reports  excellent  stocks  in  all  sizes.    However,  this 


is  the  off-season  and  demand  is  negligible,  mainly  for  re- 
placements. 

Flashlight  Batteries  and  Lamp.'<. — The  usual  vacation 
season  demand  is  being  met  with  no  particular  difficulty. 
Stocks,  generally  speaking,  are  in  fair  shape  and  shipments 
are  coming  through  satisfactorily. 

Fuses. — Seattle  jobbers  report  ample  stocks  for  a  de- 
mand which  is  below  normal  and  decreasing  gradually. 
What  call  there  is  is  about  equally  divided  between  renew- 
able and  non-renewable  types.  Shipments  are  good  and 
prices  steady. 

Conduit  Fittings. — With  the  exception  of  some  few  items 
which  are  short  owing  to  raw-material  difficulties,  stocks 
are  in  fair  shape.  Demand  is  only  fair.  Prices  are  fluctuat- 
ing, but  no  particular  change  is  noted. 

Switches. — In  the  face  of  sub-normal  demand  which  shows 
no  great  sign  of  improving  stocks  of  snap  and  push-button 
types  are  in  good  shape.  Stocks  of  knife  switches  are 
ample  to  care  for  the  light  demand. 

Ranges. — Both  central  stations  and  jobbers  report  that 
demand  for  ranges  continues  strong  in  spite  of  recent  ad- 
vances in  price  and  the  fact  that  no  campaigning  is  being 
can'ied  on.  There  is  a  shortage  in  nearly  all  types.  De- 
liveries are  far  from  satisfactory. 


SALT  LAKE  CITY— DENVER 

The  demoralization  of  the  wool  industry  is  having  a  seri- 
ous effect  on  merchandising  conditions  in  the  Intermoun- 
tain  States.  Millions  of  dollars  that  would  normally  be  in 
circulation  from  this  source  must  this  year  be  counted  lost. 
This  is  one  of  the  big  contributing  causes  to  the  semi-slunip 
that  now  exists,  as  a  setback  to  the  wool  industry  has  a 
far-reaching  effect  on  commerce  and  trade. 

Transportation  continues  slow  and  uncertain.  Eight  to 
nine  weeks  are  required  to  get  shipments  from  Eastern 
factories,  though  deliveries  are  improving.  A  serious  con- 
gestion of  freight  is  anticipated  next  fall  when  the  increased 
freight  rates  take  effect.  Factories  are  urging  jobbers  to 
place  orders  for  immediate  deliveries  to  obviate  being  caught 
in  the  probable  rush. 

Building  and  construction  show  little  improvement.  A 
lot  of  big  construction  is  projected,  but^just  now  deferred 
operation  is  the  rule.  It  is  next  to  impossible  to  obtain 
money  for  any  sort  of  building  activity.  Labor  troubles, 
too,  have  a  deterring  effect.  The  situation  there,  however, 
is  improving.  It  is  conceded  that  the  unions  have  lost  in 
their  fight  against  the  "American  plan"  and  that  hundreds 
of  union  men  are  going  back  to  work.  Much  delayed  con- 
struction will  now  be  resumed. 

With  the  beginning  of  the  crop  movement  there  is  a  slight 
indication  of  improvement  in  general  market  conditions.  It 
is  believed  that  the  big  and  real  alleviation  will  come  with 
the  harvesting  of  the  sugar-beet  crop,  which  puts  in  cir- 
culation many  millions  of  dollars.  Electrical  merchants 
are  optimists.  Despite  the  handicaps  under  which  they  are 
operating  just  now  they  foresee  better  days  soon. 

Fans. — At  the  closing  of  the  active  fan  season  jobbers 
leport  little  stock  on  hand.  The  demand  has  shown  a 
marked  decline  in  the  past  week  as  there  is  little  market 
for  fans  here  after  Aug.  1. 

Porcelain  and  Pole-Line  Hardware. — Extreme  difficulty  is 
experienced  in  getting  deliveries.  Shortage  of  factory  labor 
is  given  as  the  cause.  Several  big  construction  jobs  are 
under  way  in  the  Mountain  States,  and  there  is  consequently 
a  big  demand  for  these  lines. 

Rigid  Cimduil. — No  stocks  are  available.  The  condition 
seems  general,  and  appeals  to  jobbers  for  release  of  their 
contracts  at  a  premium  are  being  received  from  points  as 
far  away  as  Cuba. 

Rubber-Covered  Wire. — There  is  a  decided  shortage  here. 
Jobbers  are  looking  forward  to  an  advance  in  price. 

Steel  Plates. — Material  for  switchboards  is  almost  impos- 
sible to  get.     Factories  are  away  behind  in  their  orders. 

Lamp  Cord. — The  lamp-cord  situation  is  decidedly  bad. 
Many  dealers  are  cleaned  out,  with  small  prospect  for  de- 
livery in  the  future. 
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New  Apparatus  &  Appliances 

A  Record  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Prepayment  Attachment  for 
Watt-hour  Meter 

For  supplying  energy  to  small  con- 
sumers and  a  shifting  population,  the 
type  OA  prepayment  attachment  for 
type  OA  single-phase  watt-hour  meters 
has  been  manufactured  by  the  West- 
inghouse  Electric  &  Manufacturing 
Company.  The  meter  may  be  changed 
back     to     standard     by     replacing    the 


half  revolutions.  An  113-in.  power- 
driven,  safety-release  wringer  is  used, 
and  the  ^-hp.  inclosed  motor  is  ven- 
tilated. The  machine  occupies  26^  in. 
by  25J  in.  of  floor  space. 


PREPAYMENT   UP  TO   SIXTEEN   COINS 
MAY  BE  USED 

standard  register  and  cover.  The  at- 
tachment mechanism  is  mechanical  and 
operated  by  a  2.'>-cent  piece.  The  turn- 
ing of  a  knob  winds  a  spring  which  is 
unwound  by  the  gears  at  a  speed  de- 
pending on  the  rate  per  kilowatt-hour 
for  which  the  attachment  is  furnished. 
From  4-cent  to  2.5-cent  rates,  full-cent 
values,  may  be  used.  Integrating  dials 
may  be  attached. 


Automatic  Safety  Bowl  Heater 

For  guarding  against  danger  of  fire 
or  scorching,  a  new  heater  is  being 
brought  out  by  the  Edison  Electric  Ap- 
pliance Company,  Inc.,  New  York  City, 
with  certain  safety  features.  An  auto- 
matic gravity  switch  is  mounted  in 
the  base  of  the  heater,  and  when  the 
latter  tips  over,  face  down,  the  switch 
disconnects  the  circuit.  When  the 
heater  is  righted  the  current  is  auto- 
matically turned  on  again.  The  bowl 
is    also    so    hinged    that    it    cannot    be 


Audion  Control  Cabinet  for 
Radio  Work 

The  audion  control  cabinet,  type  Al, 
made  by  the  K.  &  G.  Wireless  Supply 
Company,  152  Chambers  Street,  New 
York  City,  measures  8  in.  x  53  in.  x  fi 
in.,  is  of  mahogany  finish,  and  contains 
the  following  instruments:  Vacuum 
tube  receptacle,  filament  rheostat,  grid 
condenser,  grid  leak  and  filament 
switch.  The  tube  receptacle  will  take 
any  standard  four-prong  bulb.  The 
plate-battery  space  is  designed  to  take 
two  batteries  of  the  standard  22J-volt 
type.  The  filament  rheostat  is  interior- 
mounted  and  adapted  for  either  4  volts 
or  6  volts. 


Electro  Trouble  Detector  for 
Automobiles 

An  instrument  for  measuring  cur- 
rent and  detecting  trouble  in  the  elec- 
trical apparatus  of  any  make  of  auto- 
mobile is  being  marketed,  under  the 
name  of  "Hyrate,"  by  the  Service  Sta- 
tion Supply  Company,  30  East  Lamed 
Street,  Detr-it,  Mich. 


Player-Piano  Power  Plant 

A  motor  unit,  known  as  the  "Aerex," 
which  can  be  attached  to  any  player 
piano  to  play  electrical'y.  has  been  put 


Electrically  Operated  Advertising 

Sign 

For  displaying  advertising  cards  in 
shop  windows,  a  motor-driven  card- 
display  machine  is  being  manufactured 
by  the  United  Advertising  &  Sales 
Company,  San  Francisco,  Cal.  Twenty- 
four  cards  of  standard  street-car  size 
can  continuously  rotate  in  this  ma- 
chine, individual  cards  sliding  into  view 
at  definite  intervals.  Chains  at  both 
ends  are  driven  by  a  Westinghouse 
type  CA,  1/20-hp.,  110-volt,  1,750-r.p.m. 
motor  through  a  horizontal  shaft,  worm 
gear  and  belt. 


Clothes  Washer 

A  new  reversing,  revolving-cylinder- 
type  washing  machine,  the  Rotapex, 
has  been  placed  on  the  market  by  the 
^pex  Electrical  Distributing  Company, 
Cleveland,  Ohio.  The  Armco  iron  or 
copper  cylinder  is  driven  23  r.p.m.  and 
reverses   once    in    every    five    and    onc- 


ELECTRIC  PIANO  MADE  FROM 
MECHANICAL  PIANO 

on  the  market  by  H.  W.  Yeager  &  Com- 
pany, Inc.,  154  North  Eleventh  Street, 
Philadelphia.  After  the  device  is  in- 
stalled, it  is  necessary  only  to  connect 
the  piano  to  the  house  circuit  by  a  cord. 
Control  is  by  push  button.  About  100 
watts  is  consumed  in  operation. 


CURRENT  DISCONNECTED   IF   HEATER 
FALLS  OVER 

tipped  down  far  enough  for  the  heat 
rays  to  strike  the  floor.  In  the  Hot- 
point  line  the  heater  is  called  the  "Hed- 
lite-Automatic,"  and  in  the  Edison 
line  the  "Edison  Glow-Automatic." 


Battery  Testing  Voltmeter 

A  battery-testing  voltmeter  (mode! 
N'o.  443),  designed  for  the  car  owner, 
buttery  service  station  and  garage  men, 
has  been  developed  by  the  Western 
Electrical  Instrument  Company,  Wa- 
verly  Park,  Newark,  N.  J.  Features  of 
the  instrument  are  its  compactness,  acid- 
proof  case  and  legible  scale.  In  addi- 
tion to  its  normal  scale  of  zero  to  3 
volts,  the  instrument  is  calibrated  so 
that  part  of  the  scale  (to  the  right  and 
left  of  zero)  is  specially  divided  for 
making  the  cadmium  test. 


Notes  on  Recent  Appliances 

Time  Clock 

The  Warren  time  clock,  a  synchro- 
nous motor  operating  a  clock  siovoment 
to  compare  speed  of  synchronous  gen- 
erator with  exact  time,  is  being  manu- 
factured by  the  General  Electric  Com- 
pany. 


Electric  Drier 

.\n  electric  shoe  sole  drier  is  being 
manufactured  by  the  S.  IT.  E.  Company, 
8!)  Reach  Street.  Boston,  Mass. 
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MANUFACTURERS'  ACTIVITIES 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


Till-]  PORCELAIN-  INSULATOR  COR- 
I>OI!ATION,  Lima.  N.  Y..  recently  Incor- 
porated with  a  capital  stock  of  $250,000. 
la  planning  to  erect  a  new  ijlunt  on  the 
old  site  of  the  plant  of  the  Locke  Insul- 
ator Manufacturln(4  Company,  which  was 
destroyed  by  lire  more  than  a  year  ago. 
Tile  new  company  will  manufacture  hlgh- 
voltaBe  porcel-.iln  Insulators  anil  electrical 
appliances,  starting  with  a  four-kiln  Ca- 
pacity. It  is  expected  to  have  the  plant 
In  operation  I>y  January.  1921.  W.  F. 
Haivey  Is  president.  D.  H.  Flnucan  Vice- 
president.  R.  A.  Plimpton  secretary  and  V. 
10.   Taylor  Treasurer. 

THE  RlOrm.Tr  ELECTRIC  MANU- 
FACTURING COMPANY.  1820  East  Eigh- 
teenth Street.  Cleveland.  Ohio,  will  soon 
open  bids  for  the  erection  of  a  three-story 
factory  and  ollico  bulldinK.  .so  x  5o  ft.,  on 
East  Eighteenth  Street  and  Chester  Avenue, 
to  cost  about  $108,000.  L.  Grlesser  Is  presi- 
dent. 

THE  KXinE  B.\TTERY  COMPANY, 
6125  Perkins  Avenue.  Cleveland.  Ohio,  has 
awarded  contract  for  alterations  to  fac- 
tory, to  cost  about   $60,000. 

THE  OHIO  ELECTRIC  CONTROLLER 
COMPANY.  5900  Maurice  Avenue,  has 
awarded  contract  for  erection  of  an  addi- 
tion  to   its   factory,   to   cost   about    $60.00o. 

THE  DETROIT  INSULATED  WIRE 
rOMP.XNV.  Wes.son  and  .\lbert  Streets. 
Detroit,  Mich.,  has  awarded  contract  for 
erection  of  a  three-story  addition  to  its 
factory,  40  ft.  x  80  ft.,  to  cost  about  $80,000. 

THE  FRANK  ADAM  ELECTRIC  COM- 
PANY'. .1640  Windsor  Place.  St.  Louis,  has 
awarded  contract  for  erection  of  a  one- 
story  factory  building,  147  ft.  x  190  ft,  to 
cost  about  $150,000. 

B.  F.  RUREY.  formerly  in  charge  of  the 
electrical  department  of  the  George  H. 
Smith  Steel  Casting  Company.  Milwaukee, 
Wis.,  has  been  appointed  electrical  superin- 
tendent for  the  Milwaukee  Rolling  Mills 
Company,  which  was  organized  about  a 
year  ago.  Mr,  Rurey  has  been  engaged  In 
electrical  maintenance  and  construction 
work  for  the  past  ten  years. 

THE  ELECT!RICAL  M.\TERIAL  COM- 
pany.  022  West  Jackson  Boulevard.  Chi- 
cago, has  established  an  appliance  depart- 
ment for  handling  a  number  of  electrical 
household  appliances.  Including  Torrington 
cleaners  and  the  Rutenber  products  The 
company  has  also  taken  over  the  distribu- 
tion of  the  "2-ln-l"  washer  manufactured 
by  the  Mlnler  (III)  Manufacturing  Com- 
pany in  Michigan.  Indiana.  Illinois  and 
Iowa.  Charles  E.  Kile  is  in  charge  of  this 
department. 

THE  O'ROURKE  CRANE  &  ENGI- 
NEKUIXO  COMP.XNY.  366  Fifth  Avenue. 
Now  York  City,  recently  incorporated,  will 
establish  a  plant  at  Hudson.  N  Y.,  for  the 
manufacture  of  overhead  eleotric  traveling 
cranes,  derricks  and  hoists  for  industrial 
plants,  docks.  terminals.  eta  F.  E. 
O'Kourke  is  president  and  general  manager. 
P  n.  Moses  vice-president,  and  John  N. 
Trainer  treasurer. 

THE  ELECTRIC  STORAGE  BATTERY 
COMPANY.  NiTieteonth  Street  and  Alle- 
gheny Avenue.  Phil.adelphia.  has  filed 
plans  for  Its  proposed  new  plant  at  Rising 
Sun  and  Adams  Road.  Seven  buildings 
will  be  erected,  to  cost  about  $224. oon.  The 
coni|>any  recently  increased  its  capital  stock 
by  $12,000,000.  of  which  a  large  portion  will 
bo  used  for  expansion. 

THE  AMERICAN  BOSCH  MAGNETO 
CORPORATION.  Springfield.  Mass..  shows 
that  sales  at  present  are  running  at  the 
annual  rate  of  about  $12,000,000,  compared 
with  about  $6,000,000  in  1919.  In  the  five 
months  ended  with  May  ISO. 000  instru- 
ments were  shipped  by  the  company,  wliere- 
as  in  the  entire  year  1919  the  total  output 
was  207.000  Instruments.  Unfinished  orders 
at  the  end  of  May.  1920.  totaled  $8,000,000, 
which  shows  a  substantial  increase  over  the 
$7,000,000  of  unfinished  orders  held  at  the 
beginning  of  February,  1920.  the  increase 
being  at  the  rate  of  $3,000,000  per  annum. 


lOUWARD  W  HARRV,  electrical  engi- 
neer of  the  National  Tube  Company, 
McKeesport.  Pa.,  left  the  electrical  depart- 
ment on  July  17  to  become  chief  electrical 
engineer  with  the  Pittsburgh  Steel  Com- 
pany at  Alonessen,  Pa..  Mr.  Harry  started 
with  the  electrical  department  In  1910  as 
a  lineman  and  while  there  took  a  course 
In  electrical  engineering  in  the  Carnegie 
Institute  of  Technology,  from  which  he 
was  graduated  in  1915. 

THE  MERMAID  ELECTRIC  DISH- 
WASHER CO.MPANY.  Mlddletown.  Conn., 
announces  that  H.  \V.  Kai-stens  has  been 
appointed  sales  nianagei-.  I'revious  to  Join- 
ing the  Mermaid  organization  Mr  Karstens 
\TO8  sales  manager  of  the  electrical  Jobbing 
house  of  the  Elliott-Lewis  Company.  Phila- 
delphia. His  earlier  experience  was  gained 
with  the  Franklin  Electric  Manufacturing 
Company  and  the  Holophane  Works  of  the 
General  Electric  Company,  for  both  of 
which  he  traveled  in  the  western  states. 

L.  D.  DUNTLEY  has  become  associated 
with  the  Black  Swan  Company.  11 00  Mar- 
shall Street,  Minneapolis.  Minn.,  where  he 
v.ill  assume  active  management  of  sales. 
He  was  formerly  general  sales  manager 
of  the  Bluebird  Appliance  Company,  St 
Louis,  Mo. 

HENRY  PRICE  BALL  has  become  con- 
sulting engineer  of  the  Redtop  Electric 
Company.  8  West  Nineteenth  Street.  New 
York  City,  rrranufacturer  of  elctric  stoves. 
Mr.  Boll  was  for  several  years  with  the 
General  Electric  Company  as  engineer  of 
the    electric    heating    device    department. 

THE  WESTINGHOrSE  LAMP  COJI- 
PANY.  165  Broadway.  New  York  City, 
has  purchased  a  site  on  .Arlington  .\venue. 
Bloomfleld.  N.  J.,  directly  opposite  the  Wat- 
sessing  branch  of  the  company.  The  site 
consists  of  2  6  acres  and  will  provide  for 
future  extensions. 

R.\LPH  B.  COLEMAN-,  formerly  of  the 
Chicago  oflaces  of  the  Maloney  Electric  Com- 
pany, has  Joined  the  sales  forces  of  the 
Consolidated  Wire  &  Machinery  Corporation, 
519  West  Van  Buren  Street.  Chicago.  Mr. 
Coleman  has  been  in  the  West  for  the  past 
twenty  years  and  Ims  a  wide  acciuaintance 
among  central-station   men   in   that  section. 

BERT  ROTH,  formerly  the  Yale  Elec- 
tric CompSTiy.  West  New  York.  N.  J.  an- 
nounces the  removal  of  otflces  to  9S  bpruig- 
fleld  Avenue.  Newark.  N.  J.,  where  he  will 
continue   in   electrical    advertising   business. 

THE  ELECTRIC  CONTROLLER  & 
MANrP.ACTrniNC,  company  2700  East 
Seventy-ninth  Street.  Cleveland.  Ohio,  has 
opened  a  new  office  In  the  Witherspoon 
Huililinc.  Philadelphia,  in  clKirge  of  H.  K. 
IlarOcastle. 

THE  DETROIT  INSULATED  WIRE 
COMP.VNY'.  641  Wesson  Avenue.  Detroit, 
has  awarded  contract  for  a  one-story  addi- 
tion to  its  plant. 

THE  WESTERN  AUTO  ELECTRIC 
COMP.VNY'.  l.os  .\ngeles.  Cal..  has  com- 
pleted plans  for  the  erection  of  a  two-story 
riant.  141  ft.  X  155  ft.,  at  the  corner  of 
Sixteenth  and  Hope  Streets.  The  company 
manufactures  electrical  accessories  for  au- 
tomobiles. 

DEWET.  STRONG  &  TOWNSEND, 
Crocker  Building.  San  Francisco.  Cat.  an- 
nounce the  entry  of  William  A.  Loftus. 
Thomas  Castberg,  James  M.  Abbett  and 
John  H.  Herring  into  the  firm,  which 
will  be  known  as  Dewey,  Strong.  Townsend 
&  Loftus.  Mr.  Herring  will  have  charge  of 
the  trademark  and  foreign  department : 
Mr.  .Vbbett  will  specialize  in  chemical  and 
electrical  patent  matters  :  Mr.  Castberg  will 
devote  his  attention  to  engineering  and 
industrial  cases,  and  Mr.  Strong,  after  more 
than  fifty  years  of  active  practice,  will 
retain  his  association  in  an  advisory 
capacity. 

THE  STUART  PRODUCTS  CORPORA- 
TION, manufacturer  of  batteries,  is  now- 
established  In  its  new  quarters  at  665 
Washington  Boulevard.  Chicago.  The  com- 
pany has  organized  a  sales  promotion  de- 
partment to  co-operate  with  Its  Jobbers  and 
dealers. 


WESTINGHOUSE  CHANGES.  —  The 
Westinghouse  Electric  &  Manufacturing 
Company  announces  that  L.  L).  Canfleld. 
assistant  district  service  manager  at  the 
-New  York  ollice.  has  been  appointed  dis- 
trict service  manager  to  succeed  L.  G. 
Richards,  who  has  been  transferred  to  East 
Pittsburgh.  G.  O.  Noble  has  been  appointed 
special  representative,  and  R  A.  Hopkins, 
manager  of  the  power  and  marine  division 
In  tile  Lob  Angeles  district  office  of  the 
company. 

THE  BENJAMIN  ELECTRIC  COM- 
PANY, Chicago,  is  planning  to  erect  a  one- 
story  power  house,  77  ft.  x  147  ft.,  at  its 
Desplalnes  plant.  The  company  is  offering 
for  sale  $1,500,000  In  8  per  cent  gold  notes, 
the  proceeds  to  be  used  to  take  up  out- 
standing   indebtedness   to    banks. 

HARVEY  Hl-BBELL.  INC..  Bridgeport. 
Conn.,  has  tiled  plans  for  the  erection  of  an 
addition  to  Its  plant,  une-story,  80  ft  x 
85  ft,  witli  wing  extension,  46  ft  x  80  ft 

LANDERS,  FRARY  &  CLARK,  INC. 
New  Britain.  Conn.,  have  filed  articles  o^ 
incorporation  under  the  laws  of  the  State 
of  New  Jersey  with  a  capital  stock  of 
$6,000,000. 

THE  CHAMPION  IGNITION  COM- 
l'.\NY.  Flint.  Mich.,  has  completed  plans 
for  the  installation  of  a  new  power  plant 
at  its  works,   to  cost  about   $60,000. 

THE  SANFORD  RILEY  STOKER  COM- 
PANY announces  the  removal  of  its 
Worcester  (Mass.)  otiice  from  25  Foster 
Street  to  9  Neponset  Street 

THE  CHICAGO  PNEUMATIC  TOOL 
COilPANY'.  Chicago,  announces  that,  ef- 
fective Aug.  1.  its  publlcitv  department 
will  be  In  the  Chicago  Pneumatic  Building 
6  East  Forty-fourth  Street.  New  Y'ork  City. 

THE  GENERAL  ELECTRIC  COMPANY 
Schenectady,  N.  Y..  has  purchased  from  the 
State  of  New  Y'ork  a  section  of  the  old 
Erie  Canal  bed.  about  3  miles  long  ex- 
tending from  Schenectadv  to  the  Boston 
&  Maine  Railroad  bridge  at  Rotterdam 
Junction.  The  company  plans  to  build  a 
railway  connecting  its  Schenectadv  plant 
with  Rotterdam  Junction  so  as  to  "make  a 
direct  connection  with  the  Boston  &  Maine 
Railroad   and   the  West   Shore  Railroad. 

THE  LOCKE  INSULATOR  MANUFAC- 
TURING COMPANY.  Victor.  NY  an' 
nounces  the  resignation  of  B.  A.  Plimpton 
sales  manager,  effective  Aug  15  For  the 
present  his  duties  will  be  taken  over  by 
Vi  t        N   Y  "*■    ^'^^'"^    ^^'*®    manager    at 


BE™  ASSOc7a^t'1o§'',^^,  AGENT-JOB- 
ii„t  §  .AhSOC  lATIO.N  held  a  meeting  at 
Hot  Springs.  Va..  from  Julv  26  to  29  w-hich 
rL?„  ='"';"''ed  by  approximately  l¥(j  mem- 
ber.s  of  the  associated  members  and  West- 
inghouse officials  and  representatives  At 
the  business  meetings  plans  for  improving 
merchandising  methods  were  discussed  ani 
^lltZ^'lTu"!  "•'"■'•tising  and  its  relation  to 
rnerciandislng  was  clearly  emphasized. 
Although  much  time  was  given  to  enter- 
JnwinTJl'  '""VP*^  '"^  afternoon.  Important 
business  problems  were  discussed  during 
the  morning  and  evening  sessions  F  E 
fc.to»v.  treasurer  and  general  manager  of  the 
Sh.i  1  ,R?''<'''ts  Electric  Supply  Company. 
Philadelphia,  was  re-elected  president  •  J 
J.  Gibson,  manager  of  the  supply  depart- 
ment of  the  Westinghouse  Electric  &  Manu- 
facturing Company.  East  Pittsburgh  Pa 
was  elected  vice  president  C.  C.  Blackweli' 
secretary,  and  J  E  McCleron.  treasurer! 
were  re-elected. 


GERMAN  OVERSEAS  ELECTRIC  COM- 
PANY ACQUIRED  BY  SPANISH  IN- 
TERESTS.—Through  the  American  Em- 
bassy at  Madrid  it  Is  learned  that  the 
control  of  the  German  Overseas  Electric 
Company,  commonly  known  in  the  United 
States  as  the  D.  U.  E.  G..  has  passed  into 
Spanish  hands  through  the  acquisition  of 
its  outstanding  claims  by  representatives  of 
the  banks  of  M.idrld.  Barcelona  and  Bilboa. 
The  transfer  of  the  assets  of  the  company 
was  unanimously  voted  at  a  special  meet- 
ing of  the  stockholders  held  in  Berlin  June 
7.  The  Spanish  bankers  will  transfer  the 
assets  of  the  German  company  to  a  Span- 
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ish  society  which,  it  is  understood,  will  be 
formed  in  Madrid  soon  with  a  capital  stocl< 
of  120,000,000  pesetas  in  shares.  ISO, 000, 000 
in  bonds  and  probably  25,000,000  in  "obli- 
gaciones."  The  company  controls  electric 
light  plants  and  street  railway  systems  in 
Argentina  and  Chile,  South  America. 

SWISS  ELECTRICAL  IMPORTERS. — 
A  list  of  importers  of  electrical  and  house- 
hold appliances  in  Switzerland  has  been 
prepared  by  the  United  States  Bureau  of 
Foreign  and  Domestic  Commerce.  The  list 
may  be  obtained  from  the  bureau  or  its 
district  and  co-operative  offices  by  refer- 
ence  to   file   No.    Eur.-13,000. 


Trade  Publications 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  en- 
ter foreign  markets.  Wliere  the  item  is 
numbered,  further  information  can  be  ob- 
tained from  tlie  Bureau  of  Foreign  and 
Domestic  Commerce,  Washington,  by  men- 
tioning the  number. 

An  ofBcial  of  a  state  government  in 
Mexico  (No.  33,417)  desires  to  purchase 
500  rolls  of  telegraph  wire,  500  rolls  of 
telephone  wire,  30,000  wooden  dowels.  15,000 
telegraph  insulators,  15,000  telephone  in- 
sulators. 1.000  kilos  of  2  in.  nails  for  dowels 
and  5,000  kilos  of  sulphate  of  copper. 

A  firm  of  mechanical  and  electrical  engi- 
neers in  India  (No.  33,421)  desires  to  re- 
ceive quotations  from  manufacturers  on  a 
large  number  of  motors  and  generating  sets, 

.\  general  merchant  In  China  (No.  33  440) 
desires  to  secure  the  representation  of  firms 
for  the  sale   of  electrical  goods,  etc. 

A  commercial  agent  in  Si»ain  (No.  33.547) 
desires  to  purchase  and  secure  an  agency 
for  the  sale  of  electrical  material,  etc. 

A  firm  of  merchants  and  commission 
agents  in  India  (No.  33,462)  desires  to  se- 
cure agencies  for  the  sale  of  electrical 
goods,  etc. 

.\  hardware  merchant  in  Mexico  (No. 
33.463)  desires  to  purchase  electric  flash- 
lights and  batteries,  etc. 


GLASS  INSUL.\TORS.— The  Hemingray 
Company,  Covington.  Ky.,  is  circulating 
catalog  No.  31.  entitled  "Hemingray." 

ELEVATOR  CONTROLLERS. — The  Cut- 
ler-Hammer Manufacturing  Company,  Mil- 
waukee, Wis.,  has  issued  a  twenty-four 
page  booklet  entitled  "Elevator  Controller." 
known  as  publication  840. 

HE.\TING,  VENTIL.\TING  AND  HU- 
MIDIFYING.— The  Buffalo  Forge  Company, 
Buffalo,  N.  T..  has  issued  catalog  No.  700, 
entitled  "Buffalo  Fan  System  of  Heating. 
Ventilating  and  Humidifying."  Tlie  booli 
contains  115  pages  and  gives  engineering 
data  and  developments. 

METAL  REFI.ECTORS.— The  Ivanhoe- 
Regent  Works  of  the  General  Electric  Com- 
pany. Cleveland,  Ohio,  has  issued  catalog 
No.  320.  covering  the  "Ivanhoe"  metal  re- 
flectors and  fittings  for  industrial  illumina- 
tion. 

PLUGS  AND  RECEPTACLES.— The  Al- 
bert &  J.  M.  Anderson  Manufacturing  Com- 
pany, Boston,  has  i.ssued  bulletin  No.  34, 
describing  its  "A.  B.  C."  plugs  and  re- 
ceptacles, and  bulletin  No.  35,  covering  the 
Anderson    charging   plugs    and    receptacles. 

HEADLIGHT  EQUIPMENT.— "Keystone 
Locomotive  Headliglit  Eciuipment"  is  the 
title  of  Bulletin  No.  166.  published  by  the 
Electric  Service  Supplies  Company,  Phila- 
delphia. 

ILLUMINATION. — "Lighting  for  Eye 
Comfort."  serial  283,  is  being  issued  by  the 
National  X-Ray  Reflector  Company,  Chi- 
cago, HI.,  along  with  serial  plates,  num- 
bered  53   to  56. 

SCIENTIFIC  INSTRUMENTS.  —  The 
Standard  Scientific  Company.  147-153 
Waverly  Place  NeW  York  City,  is  dis- 
tributing its  1920  catalog,  covering  its 
scientific  instruments  and  laboratory  sup- 
plies,  etc. 

FARM-LIGHTING  PLANTS— The  Delco 
Light    Company    is    circulating  three    book- 


lets, entitled  "Delco-Light  Electricity," 
"The  Delco-Light-Water  System"  and 
"Delco-Light." 

ELECTRODES.  —  The  National  Carbon 
Company,  30  East  Forty-second  Street,  New 
York  City,  has  published  a  booklet  entitled 
"The  Carbon  Electrode." 

PORTABLE  CRANES  AND  HOISTS. — 
"The  Handiest  Tool  in  the  Shop'"  is  the 
title  of  a  booklet  published  by  the  Canton 
Foundry  &  Machine  Company,  Canton,  Ohio. 


New  Incorporations 


THE  NORTH  WISCONSIN  HYDRO- 
ELECTRIC P0WR:R  company.  Port 
Wing,  Wis.,  has  been  incorporated  with  a 
capital  stock  of  $100,000  to  construct  a 
hydro-electric  power  plant  at  Orienta  Falls 
on  Iron  River.  T.  N.  Ekerstrom  is  presi- 
dent of  the  company  . 

THE  automatic  LIGHT  SWITCH  COM- 
PANY, Louisville,  Ky.,  has  been  incor- 
porated with  a  capital  stock  of  $50,000  to 
manufacture  electrical  switcl>es  and  other 
kindred  supplies.  The  incorporators  are 
J.  W.  Roberts,  C.  I,  Pickrell  and  W.  L. 
Scott. 

THE  ART  DISPLAY  LIGHTING  COM- 
PANY. New  York  City  has  been  incor- 
porated by  M.  M.  Mittlemark.  A.  W.  Jen- 
kins and  G.  Singer,  2683  Briggs  Avenue, 
New  Y'ork  City.  The  company  is  capitalized 
at  25.000  and  proposes  to  manufacture  elec- 
tric lighting  novelties,  etc. 

THE  TRAVER-BLAIR  COMPANY.  One- 
onta.  N.  Y.,  has  been  incorporated  by  W.  J. 
Blair.  E.  A.  and  A.  Traver,  318  West 
Twenty-fifth  Street.  New  York  City.  The 
company  is  capitalized  at  $100,000  and 
proposes  to  manufacture  motors  and  elec- 
trical  machinery. 

THE  IVINS-LAMBORN  ELECTRIC 
COMPANY'.  West  Chester,  Pa.,  has  been 
incorporated  with  a  capital  stock  of  $25,000 
to  manufacture  electrical  appliances  and 
devices.     Walter  S.  Grosh  is  treasurer. 


New  England  States 

BRUN.SWICK,  ME. — The  erection  of  an 
electric  light  plant  at  Bowdoin  College,  to 
cost  about  $25,000,  has  been  arranged  for 
by  the  board  of  directors  of  the  institution. 

SACO.  ME. — The  Garland  Manufacturing 
fompan.v  contemplates  electrical  operation 
of  its  factory  in  place  of  the  steam  opera- 
tion now  in  use.  Motors,  other  machinery 
and  apparatus  will  be   required. 

RUTLAND,  VT. — At  a  recent  meeting 
the  Vermont  Public  Service  Commission  de- 
cided to  grant  the  reque.st  of  petitioners 
to  form  a  public  utilities  corporation  for 
the  purpose  of  furnishing  light  and  power 
for  cottages  on  Lake  .St.  Catherine. 

WOODSTOCK,  VT.  —  The  Maplewood 
Lumber  ("^ompany  cont«-mplat<'s  tht*  ron- 
.•itruction  of  an  addition  to  its  powirr-  house. 

I'.OSTON.  MASS. — The  Washington-Essex 
Building  Trustees.  723  Scollay  Building,  has 
awarded  contract  to  George  B.  II.  Macom- 
ber.  44  Kromfield  Street,  for  the  construc- 
tion of  a  theater  to  cost  about  $I..'iOO.ono. 
Electric  lighting  equipment  will  be  required. 

CAMBRIDflE,  MASS.- Plans  are  under 
way  for  tlu?  construction  of  :i  power  house, 
20  ft.  X  10  ft.,  for  the  A.  R.  Hyde  Com- 
pany, 432  Columbia  Street.     James  A.  Tuck. 

34  School  Street,  Boston,  Is  architect. 

LAWRENCE,  MASS. — Preliminary  plans 
arc  undir  way  by  tho  I^awrence  Gas  Com- 
pany for  the  establishment  of  a  "white- 
way"  strict-lighting  system  along  Essex 
Street  and    Broadway. 

NORTHAMPTON,  MASS. —  The  Nono- 
lurk  Silk  Company  ha.s  plans  under  way 
for  the  erection  of  a  substation  at  its  mills. 

PITTSFIELD,  MASS.— During  the  next 
Ave  year.s  the  Pittsfleld  Electric  Company 
contemplates  an  expendltun-  of  $1,000,000 
for  additions  to  Its  power  plants  anil  lines, 
and  of  that  amount  the  company  plans  to 
spend  $400,000  within  the  next  year. 

WORCESTER,   MASS.  —  H.   W.    Trulson. 

35  Berksmans  Street,  will  soon  award  the 
contract  for  the  conitrucilon  of  a  garage 
to  cost  about  $150,000  Electric  light  and 
iiowir  i.quipment   will    be   Installed. 


Construction 

News 


Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


P AWTI'CKET.  H.  I.— TlwTubulai-  Woven 
Fabric  Company  conti*tnplates  the  installa- 
tion of  electrical  i-quipinent  to  include 
thirty-eight  motors  from  2  hp.  to  25  hp., 
transformers,  new  lighting  arrangement, 
wiring,  etc.  The  present  voltage  will  be 
changed  from   220  to  550. 

BRISTOL.  CONN— Bids  will  soon  be  re- 
ceived by  the  Board  of  l'>luc.ation  for  the 
erection  of  a  high  school  to  cost  about 
$750,000.  Wilson  Potter.  22  Bast  Seven- 
teenth Street.  New  Y'ork,  N.  Y.,  is  architect. 

NEW  BRITAIN,  CONN.— Contract  has 
been  awarded  to  the  Collin.s-Lotz  Company 
of  Hartford  by  the  Hart  &  Hutchinson 
Company.  Sorbin  Avenue,  New  Britain,  for 
the  eonstruction  of  a  power  plant  at  its 
metal  works,  to  be  used  in  t-onnei:tion  with 
a  factory  addition  to  be  erected. 

NEW  HAVEN.  CONN  —Contract  will 
soon  be  awarded  by  the  Yale  University  for 
the  erection  of  a  dormitory  l)Uilding  to*  cost 
about  $400,000.  Electric  light  equipment 
will  be  Installed. 

WEST  HARTFORD,  CONN,  —  Bids  will 
be  received  by  the  Board  of  Education  until 
Sept.  1  for  the  erection  of  a  high  school  to 
cost  about  $.'■,00,(100.  Electric  light  equip- 
ment will  111.  installed.  W.  T.  Marchant, 
36  Pearl  Street.   Hartford,   is  architect. 


Middle  Atlantic  States 

BATAVTA.  N.  T.  —  The  Public  Service 
Commission  has  granted  permission  to  the 
CiCnesee  Light  &  Power  <^'onipan>'  to  Issue 
$56,700  In  stock  to  be  used  for  new  con- 
.stfuetion  and  einilpment  at  its  power  pl.nnt 
and  for  improvements  to  its  distribution 
system. 


HINCKLEY,  N.  Y.— The  Oswego  Falls 
Pulp  &  Paper  Company  of  Fulton  is  con- 
sidering plans  for  the  erection  of  a  new 
power  house  for  works  service  at  its  plant 
at  Hinckley. 

NE'W'  YORK,  N.  Y. — The  United  Zinc 
.Smelting  Corporation,  233  Broadway,  plans 
to  install  a  250-kw.  generating  unit,  two 
100-hp.  motors  for  fans,  two  20-hp.  motors 
for  kiln,  three  10-hp.   elevator  motors,  etc. 

SYRACUSE,  N.  Y. — Plans  are  under  way 
for  the  erection  of  a  power  plant  on  Free 
Street  to  cost  about  $60,000  for  the  Jones 
OH  Engine  Company,   227  Walton  Street. 

BAYONNE,  N.  J. — The  installation  of 
an  ornamental  street-lighting  system  on 
Avenue  C  was  discussed  at  a  recent  meet- 
ing of  the  Avenue  C  Merchants'  and  Tax- 
liayers'  Association,  and  It  was  decided  to 
put  the  matter  before  the  City  Commis- 
sioners. 

CAPE  MAY'.  N.  J. — The  City  Commission- 
ers contemplate  the  establishment  of  a  mu« 
nicipal   electric   light   and   power   plant. 

DOVER.  N.  J. — Arrangements  have  been 
made  between  the  Board  of  Water  Com- 
missioners and  the  New  Jersey  Gas  & 
Electric  Company  for  the  Installation  of 
new  electrical  pumping  machinery  at  the 
local  waterworks. 

EAST  ORANGE,  N.  J.— The  lighting 
committee  of  the  City  Council,  Joseph  .M. 
Brown  chairman,  is  negotiating  with  the 
Public  Service  Corporation  for  replacing 
the  present  street  gas  lamps  with  Improved 
electric   lamps. 

IIACKENSACK,  N.  J. — Plans  are  under 
way  by  the  building  committee  of  the  Hack- 
cnsack  General  Hospital,  Third  Street,  for 
the  construction  of  a  power  house  at  the 
institution  to  cost  about  $40,000.  Crow, 
Lewis  &  Wick,  200  Fifth  Avenue,  New  York, 
N.   Y.,   are   architects. 

PASSAIC,  N.  J. — An  TTptown  Merchants' 
Association  is  being  formed  for  the  pur- 
pose of  installing  an  ornamental  street- 
lighting    system    in    Passaic. 

PERTH  AMBOY,  N.  J. — Extensions  and 
Improvements  to  the  flre-alarm  .mil  police- 
alarm  systems  ill  various  pai-ts  of  llie  city 
are  contemplated.  Jay  B.  Franke  is  citj 
elect  riilan. 
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POINT  PLEASANT.  N.  J.  —  Bids  are 
bolriK  received  by  the  I^akewood  &  Coast 
lOlietiie  Compiiny  for  furnishing  material 
for  the  erection  of  a  13.200-volt.  three- 
phase,  three-wire  tr.'iiismis.sion  line  from 
Point  Pletusunt  to  Sea.slde  Helshts,  a  dls- 
tunce  of  15  miles.  S.  W.  Borden  at  Summit 
Is  geniral  manager. 

TRENTON,  N.  J. — New  bids  will  be  re- 
ceived hy  the  City  Commission  for  one 
:'5,00li.n(i(l-Kal.  pump  and  one  1,000-hp. 
steam  turhine-drlven  generator  for  the  mu- 
nicipal waterworks. 

WEST  ORANGE,  N.  J. — Bids  will  be 
received  by  the  Thomas  A.  Edison  Com- 
pany, Lakeside  Avenue,  about  Aug.  2.'>  for 
the  construction  of  an  addition  to  the  power 
house  at  Its  electiical  plant,  to  cost  $80,000. 
and  aljout  Sept.  1  for  etiuipmcnt  to  be 
In.ttalled.  Lockwood.  Green  &  Company, 
101  Park  Avenue,  New  York,  N.  Y.,  are 
enelneera. 

Kl.MHURST.  PA.  —  The  Greek  Catholic 
Society  of  America  has  i)lans  under  way 
for  the  construction  of  an  orphanage  to 
cost  about  $35(1.1100.  Electric  liKht  equip- 
ment will  be  installed.  Morris  &  MacHale. 
Burr    Buildinp.    Scranton,    are   architects. 

KITTANNING.  PA. — The  power  house  of 
the  Klttannlnp  nrick  &  Fire  Company  has 
been  (lestro>'ed  by  Are.  causing  a  loss  of 
iihnul  $50,000.  The  plant.  It  is  understood, 
will    be    rebuilt    at    once. 

PHTLADELPHTA.  PA.— Bids  will  be  re- 
ceived by  William  S.  Twlnlnp.  director, 
tlepartment  of  City  Transit,  eleventh  floor. 
U'll  Chestnut  Street  until  Aug.  17  for  fur- 
nishing about  800  gross  tons  of  special 
70-lb.  conductor  rail  (contract  No.  547) 
for  the  Frankford    Elevated    Railway. 

PHILADELPHIA.  PA.— The  Pennsylva- 
nia Iron  &  Coal  Company  contemplates  the 
erection  of  a  power  plant  at  North  Phlla- 
ilelphla.    to   cost    about    $500,000. 

PHILADELPHIA.  PA.— The  power  plant 
of  the  Philadelphia  Electric  Company  at 
Oak  Lane  has  been  destroyed  by  fire,  caus- 
ing a  lo.'is  of  about   $20,000. 

PHILADELPHIA.  PA  —  Contract  has 
been  awardi'd  to  T.  Reilly.  1616  Thompson 
Street,  hy  the  Sacred  Heart  Convent. 
Ma.Mcher  Street,  for  the  construction  of  an 
addition  to  the  power  iiouse  at  the  institu- 
tion to  cost  about  $25,000. 

PORT  AI,LEGANY.  PA.— Bonds  to  the 
amount  of  $26,000  have  been  voted  for  the 
purpose  of  erecting  and  maintaining  an 
electric  lighting  .system   in  tlds  borough. 

READING.  PA.  — Dives.  Pomerov  & 
Stew.'irt.  600  Pennsylvania  Street,  have 
awuided  contract  to  L.  H.  Focht  &  Sons. 
Inc..  529  Court  Street,  for  the  construction 
of  a  power  house  to  cost  about   $45,000. 

SUNRITRY.  PA. — Plans  are  under  way 
by  the  Sunhury  Trust  &  Safe  Deposit,  care 
of  Venis  T.  Ritter.  .North  .\merican  Build- 
ing. Philadelphia.  Pa.,  for  the  erection  of  a 
bank  and  olllce  building  to  cost  about  $600.- 
000  Electric  light  equipment  will  be  re- 
quired. 

RAI,TIMORE.  MD— The  West  Construc- 
tion Company.  907  .American  Building,  has 
been  a\v;irded  the  contract  by  the  Preat-O- 
Lite  iNtmpany.  Inc.  30  East  Forty-second 
Street.  New  York.  N.  Y.,  for  the  construc- 
tion of  an  acetylene  plant  at  Violetvllle.  to 
eoriaist  of  eight  buildings,  at  a  cost  of  about 
$123,000.  Electric  light  equipment  will  be 
installed. 

INWOOD,  W.  VA. — The  construction  of 
Wi  electric  power  pl.-int  in  Inwood  for  in- 
dustrial service  is  being  planned  by  H.  C. 
\l\is8elman  of  BIglerville,  Pa. 

SPENCER.  W.  VA. — The  plant  of  the 
Wleland  Electric  Company  has  been  pur- 
chased by  the  Spencer  Water  &  Ice  Con\- 
pany.  It  is  proposed  to  move  the  dynamos, 
engines,  etc..  from  the  Wleland  company's 
power  house  to  that  of  the  Spencer  company 
«nd  to  make  addition.^  of  all  necessary 
new   and   modern   machinery. 

NORFOLK,  VA  — The  Norfolk  &  West- 
ern Railway  Is  planning  for  the  Installa- 
tion of  electric  machinery  at  its  piers  at 
Lamberts  Point.  J.  E.  Crawford  is  chief 
•nglnecr. 

WASHINGTON.  D.  C. — Bids  will  be  re- 
ived at  the  Bureau  of  Supplies  and  Ac- 
unts.  Navy  Department.  Washington, 
■  '  C.  for  furnishing  at  the  various  navy 
yards  an<l  naval  stations  supplies  as  fol- 
lows: Until  .-Vug.  20.  Hampton  Roads.  Va.. 
Schedule  6620 — generators  :  South  Charles- 
ton, W.  Va..  Schedule  6641 — motors  and 
controllers  ;  Portsmouth.  Va..  Schedule  6649 


— tubes  and  condenser.  I'ntll  Aug.  31. 
Mare  Island,  Cal.,  Schedule  6633 — electric 
cable.  Until  Sept.  3.  Mare  Island,  t^al..  or 
Brooklyn.  N.  Y..  Schedule  6636 — electrle 
material.  Applications  for  proposal  blanks 
should  designate  the  schedule  desired  by 
number. 


North  Central  States 

DETROIT.  MICH. — Contract  has  been 
awarded  to  A.  W.  Kutsche,  623  Ford  Build- 
ing, by  the  Detroit  Insulated  Wire  Com- 
pany, Wesson  and  Albert  Streets,  for  the 
construction  of  a  factory  ami  offlie  build- 
ing to  cost  about  $80,000.  Electric  lights 
and   motors  will  be  Installed. 

DETROIT.  MICH. — Contract  will  soon  be 
awarded  by  the  Zenith  Carburetor  Com- 
pany. Hart  .\venue,  for  the  erection  of  a 
faitory  to  cost  about  $70,000.  Electric 
light  and  power  equipment  will  be  Installed. 

DETROIT.  MICH.— Wllll.im  and  Louis 
Herman,  care  of  llie  Berman-Uwyei-  Realty 
Company.  1317  Dime  Hank  Building,  con- 
template the  erection  of  an  ofUce  building 
to  cost  about  $500,000.  Electric  light  and 
elevator    equipment    will    be    installed. 

I.AWTON.  MICH. — The  J.  Hungerford 
Sndth  Company  contemplates  the  erection 
of  a  power  plant. 

WARREN.  OHIO. — The  Board  of  Educa- 
tion has  awarded  contract  to  the  Shustrump 
Comianv.  Voungstown.  for  the  erection  of 
an  addition  to  the  West  Technical  High 
School,  to  cost  $4  50,000.  and  an  addition 
to  the  East  Technical  High  School,  to  cost 
$400,000.  Electric  wiring  and  domestic 
science  room  equipment  will  be  Installed  In 
each. 

PALMYR.\.  ILL. — A  certificate  of  con- 
venience and  necessity  has  been  issued  to 
the  Palmyra  Light.  Heat  &  Powei-  Com- 
pany to  extend  its  electric  transmission 
line  from  a  certain  point  on  the  Chicago, 
Peoria  &  St.  Louis  Railroad  to  Roher  sta- 
tion to  supply  residents  of  that  place. 

PRINCETON.  ILL. — .\n  appropriation  of 
$17,000  has  been  made  for  the  purchase  of 
a  new  unit  to  be  Installed  in  tlie  municipal 
electric   light    plant,   to  develop    100   hp. 

BROCKTON.  ILL. — Plans  are  under  way 
for  the  Installation  of  a  new  electric  street- 
lighting  system   ill  the  city. 

SPRINGFIELD.  ILL.  —  Montgomery. 
Ward  &  Company.  Chicago  Avenue  and 
Larrabee  Street.  Chicago  contemplate  the 
construction  of  a  power  house  at  their  local 
plant    to    cost    about    $20,000. 

SPRINGFIELD.  ILL. — The  purchase  of 
a  condenser  to  be  installed  at  the  municipal 
electric  plant  to  cost  about  $10,000  has 
been   authorized    by    the   City   Council. 

COLFAX,  WIS, — The  Colfax  Light  & 
Power  Conipanv  has  awarded  contract  to 
the  St,  Paul  Electric  Company.  145  East 
Fifth  Street,  St.  Paul.  Minn.,  for  furnishing 
switchboard  and  motors  to  cost  about 
$11,000. 

CUD.VHY.  WIS.  —  The  Worthington 
Pump  &  .Machinery  Company  has  recidved 
bids  for  tlie  erection  of  a  machine  shop. 
60  ft.  X  170  ft.  Electric  motors  will  be 
installed. 

GLENWOOD  CITY.  WIS.— Contract  has 
been  awarded  bv  the  .\pple  River  Milling 
Companv  to  the  St.  Paul  Electric  Company. 
145  East  Fifth  Street.  St.  I'aul,  Minn.,  for 
furnishing  transformers  to  be  used  in  con- 
nection with  the  erection  of  a  transmission 
line  from  Glenwood  City  to  Emerald,  a 
distance    of   about    10    miles. 

MILWAUKEE.  WIS.  —  The  Columbia 
Rubber  Mills.  176  Sixteenth  Sreet.  con- 
template tile  erection  of  a  factory  and 
power   house  to  cost  about    $75,000. 

PESHTIGO,  WIS. — The  Peshtigo  Pulp  & 
Paper  Compan.v  has  awarded  contract  to 
the  Jorgenson  Construction  Company.  Den- 
mark, for  the  construction  of  a  hydro- 
electric power  plant  and  dam.  about  5  miles 
from  Peshtigo.  L  A.  DeGuere,  Grand 
Rapids,   is  engineer. 

SHEYBOGAN.  WIS. —  The  Sheybogan 
Clinic  Association,  Dr.  W.  Gunther,  presi- 
dent. 902  North  Eighth  Street,  has  pre- 
llminar.v  plans  under  way  for  the  construc- 
tion of  a  clinic  building  to  cost  about 
$100,000.  Electric  wiring  and  X-ray  ap- 
paratus win  ke  Installed. 

TWO  RI\1ERS.  WnS. — Bids  will  soon  be 
received  bv  the  Board  of  Education  for  the 
erection  of  a  liigh  school  and  power  house 
to  cost  about  $400,000.  John  D.  Chubb. 
Dearborn  Street,   Chicago,   111..  Is  architect. 


ALBERT  LICA.  MINN.— The  electric 
lighting  plant  of  the  Minnesota  Gas  & 
Electric  (Jompany.  It  Is  reported,  has  been 
recently  destroyed  by  Hre.  Herbert  L. 
Nichols   Is  manager. 

BEMID.II.  .MINN— A  proposal  has  been 
submitted  by  the  Minnesota  Electric  Light 
&  Power  Company  to  the  City  Council  for 
the  Inritallallon  of  an  ornamental  street- 
lighting  system  un  the  two  main  business 
streets  at  a  cost  of  between  $18,000  and 
$20,000. 

FAIRMONT,  MINN.— The  ifcrtin  County 
Electric  Service  Company.  Inc.,  has  plans 
uniler  way  for  the  erection  of  28  miles  of 
transinlssioii  line  from  Fairmont  to  Uunnell, 
passing  through  Welcome  and  Ceylon,  tu 
cost  about  $28,000.  W.  E.  Skinner,  3211 
Aldrich  Avenue,  South  Minneapolis,  is  en- 
gineer. 

INDEPENDENCE,  MINN.— At  a  recent 
village  election  It  was  voted  tc  extend  the 
electric  transmission  lines  of  the  Wiscon- 
sin-Minnesota Light  &  Power  Company.  178 
Center  Street.  Winona,  to  Independence. 
Work   will  be  started  at  once. 

MIL.\C.\,  MINN.— The  citv  officials  con- 
template changing  the  municipal  .service 
from  direct  current  to  alternating  current. 
A    new    generator    will    be    installed. 

DES  MOINES.  IOWA. — Th.-  State  Board 
of  Commissioners.  Capitol  Building,  will 
soon  receive  b'ds  for  the  construction  of  a 
power  plant  to  cost  about  $200,000.  The 
Canfleld  Engineering  Company.  Flynn 
Building,   Is   engineer. 

GRANT.  lOW.^. — A  special  election  for 
the  purpose  of  voting  bonds  for  an  electric 
light  plant  In  Grant  is  under  consideration. 

ST.  lyOUIS,  MO.— Tlie  Swift  Company 
of  Chicago  has  had  plans  prepared  for  the 
construction  of  an  addition  to  its  power 
plant   at   St.    Louis    to   cost   about    $100,000. 

ST.  LOUIS,  -MO. —Contract  has  been 
awarded  to  Joseph  Stewart  &  Son.  Boat- 
man's Bank  Building,  by  the  Davis  Rankin 
Junior  School.  4431  Finney  Street,  for  the 
ere<tion  of  an  addition  to  its  power  house 
to  cost  about  $15,000.  Eames  &  Young. 
Arcade   Building,   are   architects. 

WTilNTZVILLE.  MO.— The  erection  of  an 
electric  light  and  power  plant  to  cost  about 
$30,000  is  contemplated  bv  the  citv  ofllclals 
E.  T.  .Xrcher  &  Company.  609  New  England 
Building,   Kansas   City,  are  architects. 

SIOUX  FALLS.  S.  D.— Improvements  to 
the  electric  lighting  system  to  cost  about 
$175.0011    are    conteni|)lat.-.l. 


Southern  States 

.MONOCURE.  N.  c.  —  The  Monocure 
.Manufacturing  Companv,  recently  organized 
with  a  capital  of  $200,000.  contemplates 
the  ilevelopment  of  water  power  on  the 
Deep  River  for  the  purpose  of  furnishing 
electricity  to  Monocure,  Pittsboro  and  other 
places. 

PILOT  MOUNTAIN.  N.  C. — Surveys  are 
being  made  of  the  .Ararat  River  near  Pilot 
Mountain  with  the  view  of  constructing 
a    power   plant  and  dam. 

ENGLEWOOD.  TENN. — The  Eureka 
Cotton  Mills.  J.  L.  Ferguson,  treasurer  and 
manager,  contemplate  complete  electrifica- 
tion of   their  plant. 

HUNTSVILLE.      AL.A The      Margaret 

Mills  are  planning  for  the  electrification 
of  their  entire  plant.  T.  B.  Reynolds  is 
superintendent. 

CLE\'ELAND.  MISS.— Notice  of  an  in- 
crease in  its  capital  stock  from  $10,000 
to  $40,000  has  been  flied  by  the  Home  Light 
&  Ice  Company  for  extensions  to  Its  efec- 
tric  light   plant. 

LITTLE  ROCK.  ARK. — The  Dixie  Power 
Company  Walter  Powell  president,  has  ap- 
plied to  Congress  for  approval  of  the  erec- 
tion of  a  dam  200  ft.  high,  across  the  White 
River  for  power  purposes.  Henr>-  A.  Allen, 
Chicago,   111.,   is  engineer. 

SPRINGDALE,  ARK.— The  local  electric 
light  and  power  plant  has  been  purchased 
by  Go.ss  ii  Early  of  Fayettevllle.  who  con- 
template   improving    and    remodeling    It. 

AMARILLO.  TEX.— The  Electric  plant  of 
the  Amarillo  Gas  &  Electric  Company  hi»a 
been  destroyeil  by  fire,  causing  a  loss  of 
about  SIOO.UUO.  Repairs  will  be  made  and 
new  electric  generating  equipment  Installed 
at   once. 

MEMPHIS.     TEX.  —  The     plant     of     the 
Texas    Gas    &    Electric    Compan.v    was    re 
oently  destroyed  by  Are,  causing  a   loss  of 
about    $75,000.      The    plant    will   be    rebuilt 
and    new    machinery    Installed    at    once. 
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Pacific  and  Mountain  States 

SEATTLE.  WASH. — The  Puget  Sound 
Power  &  Light  Company  has  applied  for  a 
flftv-vear  francliise  to  extend  its  tians- 
missibn  lines  into  new  territory  covering 
thirty  roads  in  Whatcom  County,  Wash- 
ington. 

PORTLAND,  ORE.  —  Plans  are  being 
jrepaied  by  E.  Kroner,  architect,  Worces- 
ter Building,  for  tlie  erection  of  a  nurses 
honii-.  power  plant  and  laundry  at  the 
Emanuel  Hospital.  Stanton  and  Commercial 
Streets,  to  cost  about  $75,000. 

Kl  INK  CAL. — The  local  substation  of 
the  Southern  California  Edison  Company, 
It  is  reported,  has  been  destroyed   by  fire. 

LONG  BEACH,  CAL. — Plans  are  under 
wav  for  the  installation  of  a  ligliting  sys- 
tem on  Ocean  Boulevard.  Standards  will 
be  placed  on  both  sides  of  the  street  from 
Alamitos  Avenue  to  Terraino  Avenui-. 
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LOS  ANGELES,  CAL. — The  Los  Angeles 
Railway  Company  contemplates  an  expen- 
diture of  $150,000  for  improvements.  Plans 
include  the  overhauling  and  replacing  of 
the  three  existing  transformers  at  the 
Plaza  substation  and  the  installation  of 
two  new  lD,000-kw.  transformers.  Other 
equipment  will  be  in.stalled  at  Avenue  28 
and  Huron  Street. 

OGDEN,  UTAH. — The  City  officials  are 
considering  the  calling  of  a  special  election 
for  the  purpose  of  submitting  to  the  voters 
a  proposal  to  issue  bonds  for  the  erection 
of  a  municipal  liglit  plant  and  water  system. 

PHOENIX.  ARIZ. — Plans  are  under  way 
bv  the  Paradise-Verde  Irrigation  District 
of  Phoenix  for  the  erection  of  a  power 
plant  on  the  Verde  River  to  cost  between 
?16,000,000  and   $20,000,000. 

DENVER.  COL. — The  extensive  program 
of   till-    Mountain    States    Telegraph    &   Tele- 


(Issued   July    27.    1920) 

1347  495.      Ai'ToMORii.E   Alarm;   George   JI. 

'  Campbell,  St.   Louis,   Mo.     App.  filed  July 

28,   1919.      Theft   alarm. 

1,347. .")11.      IGKITION    System  ;    William    O. 

'Kennington,  London,  England.     App.  filed 

Sept.    21,    1918.      For    preventing    ignition 

upon   the  reverse   rotation   of   tlie   engine. 

1  347  .'546.      Ei-ECTRic    System:    Everett    P. 

Larsh,  Dayton,  Ohio.     App.  filed  June  21, 

1915.     Automatic  generating  system. 

1  347  .")77.      Swivel-Plug    Connector;    Ed- 

'  ward  DeWald,  Sr     Cincinnati.  Ohio.    A_pp. 

filed  Dec.   26,   1919.      Edison  base  plug. 

1  347,580.      Printing    Telegraph  ;     George 

S.  Hiltz,  Broolilyn,  N.    Y.     App.  filed  Oct. 

24,  1918.  Utilizing  three  current  strengths. 

1347  584.     Ai-ToMATir  Telephone  System; 

'  Taibot  G.  Martin.  Chicago.  111.     .\pp.  filed 

Feb     14,    1917.      For    private    branch    ex- 


changes. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


No.   1,347,850. 


Desiiatcher's  Telepiione 
Apparatus 


1.347.588.  Elkctru-  Storage  Battery; 
Frederick  W.  Kailell,  Glen.side,  Pa.  App. 
filed  Dec.  27,  1919.  Separator  rearrange- 
ment. 

1,347,590.  Ei,f:cTRicAL  Connkctor;  Max- 
well W.  Robertson,  Belle  Harbor,  N.  T. 
.\pp.  filed  .Nov.  19,  1917.  Clamped  in 
recess  In  brush. 

1.347,647.  Dynamo-Electric  Machinery; 
lohn  H.  St.ll.  .Vlawdsley.  Dur.sley,  Eng- 
land. App.  Hied  March  12,  1917.  One 
interpole   per   pair   ot   main    poles. 

1,347,710.  Sanitary  Telephone  .\ttach- 
ment;  Ellis  .VI.  Potter,  New  York.  .V.  Y. 
App.  filed  July  28,  1919.  Detachable  dis- 
infecting guard. 

1  S47,715.        Selective     Control     System  ; 
'  Axel    U.    Silrnmark,    Stockholm,    Sweden. 
App.    filed    Sept.    9.    1916.      For    telegraph 
typewriting. 

1,347.718.  IGNITINO  Device;  Carl  H.  Shu- 
ford.  Dalla.s.  Tex.  App.  filed  Feb.  7,  1919. 
l''or   gas   burner. 

1.3  17,738.  Citrrent-Carryino  Plito  :  Hnrry 
^.  Douglas,  Uronson,  Mich.  App.  filed 
Oct.   14,  1917.     Spring-held  butt  contacts. 

1.3  17.751.  Control  or  Induction  Motorr  ; 
Robert  H.  McLaIn,  Schenectady,  N.  Y. 
Ap].,  tiled  Nov.  21.  1917.      Speid  variations. 


I,347,7fi0.  Motor-Control  System  ;  Claude 
C.  Runner,  Schenectady,  N.  Y'.  Apii.  Hied 
March  14,  1918.  Low-current  actuated 
contactors. 

1347  767.       Overload    Relay;     Eugene    E. 
Valk.  IjOs  Angeles,  Cal.     App.  filed  Nov. 
21,   1917.      Excitation   control. 
1,347,769.      Casing    for    Electrical    Appa- 
RATirs ;     James     Wilkinson,     Schenectady, 
N.    Y.      App.    filed    Oct.    29,    1917.      Pneu- 
matically supported  column   of  oil  reach- 
ing the  top  ot  the  casing. 
1347  770.      Accumulator  Electrode   Grid; 
'  Sig'mund  Willner,  London,  England.    App. 
filed   Sept.   4,  1918.      Bar  construction. 
1,347.772.     Protective  Means  for  Systems 
'  OP  Distribution  ;   David  Basch,  Schenec- 
tady,   N.    Y.       App.    filed    Sept.    12,    1917. 
For  protection  of  parallel  feeders. 
1347  776       Electrode    Holder:    Ralph    H. 
'chailwick.    Fort   Wayne.    Ind.      .\pp.    filed 
Sept.   23.  1919.     For  holding  hand-m.imp- 
ulated  carbon  electrodes. 
1347,781.      Control   op   Electric   Motors; 
Benjamin    W.    Jones,    Schenectady,    N.    Y. 
App.    filed    May    20,    1918.      Automatically 
controlled  starting  resistance. 
1347  783.       Alternating-Current    Motor; 
'  Willem    C.    Korthals-Altes,    Schenectady, 
N.   Y.     App.  filed  April  30,   1918.     Nine- 
phase. 
1,347,832.      Electrode    for    Secondary    or 
Storage  Batteries;   James  M.   Allen,  St. 
Louis,     Mo.       App.     filed    Aug.     18,    1919. 
Specially    shaped    plates. 
1  347.S3S.      Method    oi-   Treating    Metals; 
'Reginald  H.  BuUcy.  Syracuse.  N.  Y.    App. 
filed   April    24,    1916.      Heroult   type. 
1347,849.       Signaling     Circuit:     Paul     J. 
Hackett,   .Seattle,  Wash.      App.   filed   June 
21,    1919.      Two-way    communication. 
1  347  850.       DESi'ATrHER's    Telephone    Ap- 
"paratus;  Paul  J.  Hackett,  Seattle,  Wash. 
App.   filed   July   3,   1919.      I^oud-speaking. 
1347  863.      Motor   Controller:   Wilmar   F. 
'  Lent,   New  York.  N.   Y.     App.  filed  June 
21,  1916.     Drifting  prevention. 

1347,873.  Battery  Grid;  Paul  B.  Rabe, 
<nilcago.  111.  App.  filed  April  30,  1919. 
Paste  retained  by  tapering  walls. 

1.347.879.  Control    for    Explosion-Proof 
'  Electrical      Apparati.'S  ;      Charles      W. 

Starker,  Pittsburgh.   Pa.      App.   filed  Feb. 
8,  1918.      Located  within  motor  casing. 

1.317.880.  Control  Apparatu.s  ;  Charles  C. 
Whlttaker.  Wllkln.Mburg,  Pa.  App.  filed 
Di^c.   2,  1916.      Liquid  rheostat. 

1347  894.       Vacuum-Type     Inverted    Con- 
'vKRTKR  ;  I..ewls  W.  Chubb,  Edgewood  I'ark. 
Pa.       App.     filed     Nov.     29,     1915.       High 
voltage. 

1.347,895.  Electric  Furnace  for  Heatino 
RiuiioNS  and  Bars;  Ora  A.  Colby.  I.,arl- 
mer.  Pa.  App.  filed  Sept.  16,  19IS.  Con- 
tlnous  heating. 
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phone  Company  provides  for  an  appropria- 
tion of  $7,500,000  for  new  exchanges,  toll 
and  local  lines  and  equipment  in  the  Rocky 
Mountain  States,  covering  a  construction 
period  of  five  years. 

DENVER,  COL. — The  Mountain  States 
Telegraph  &  Telephone  Company  will  erect 
an  office  and  exchange  building  to  cost 
about  $350,000.  Automatic  switchboards 
will    be    installed. 

DENVER,  COL.- — Bids  will  be  received 
bv  the  school  board  of  the  city  and  county 
of  Denver  until  Sept.  15  for  the  construc- 
tion of  a  school  to  cost  about  $420,001). 
Klectric  motors  will  be  installed.  W.  N. 
Bowman,  Central  Savings  Bank  Building, 
is  architect. 

DEMING,  N.  M. — Plans  are  under  -vfay 
for  the  establishment  of  a  power  plant 
capable  of  developing  22,000  hp.  at  Ele- 
phant Butte  dam.  The  cost  of  the  project 
is  estimated  at  about  $4,000,000. 


1.347,896.  Double  Hot-Chamber  Furnace; 
Ora  A.  Colby,  Irwin.  Pa.  App.  filed  Dec. 
14,   1918.     Electric  resistance  furnace. 

1,347.900.  Resistance  Unit;  Carl  R.  Eng- 
lund.  East  Orange,  N.  J.  App.  filed  April 
18,   1919.     Substantially  non-reactive. 

1.347.903.  System  of  Control  for  Dynamo- 
Electric  Machines;  Rudolf  E.  Hell- 
mund,  Pittsburgh,  Pa.  App.  filed  Feb,  4, 
1916.  Acceleration  of  alternating-current 
commutator  motors  of  the  compensated 
type. 

1.3  4  7,904.  Regenerative  Control  for 
alternating-Current  Commutator  Mo- 
tors ;  Rudolf  E.  Hellmund,  Swissvale.  Pa. 
App.  filed  Jan.  10,  1917.  Drooping- 
voltage  characteristic. 

1.347.905.  System  of  Control;  Rudolf  E. 
Hellmund,  Swissvale,  Pa.  App.  filed 
March  9,  1917.  Regeneration  to  zerc 
speed. 

1.347,908.  Automatic  Circuii'  Interrupt- 
ing Device:  Arthur  du  Pasquier.  Hale, 
England.  .'Vpp.  filed  Dec.  1,  1916.  For 
rolling-mill   motors. 


No.  1.347,900.    Resistixnce  Unit 

1,347,910.  Transformer  for  I'se  with 
Rotary  Converters  ;  John  F.  P'^.t'".''?' 
Edgewood  Park,  Pa.  App.  filed  .\pril  29, 
1915.      Both   high   and   low  reactance. 

1,347.970.  Windmill-Operated  Generator; 
Frank  A.  Overstreet.  Fort  Summer,  N.  M. 
App.  filed  Oct.  7,  1916.  Overloading  pre- 
vented. 

1  347  995.  Bed-Warmino  Device;  Nathaniel 
W.  Dendy,  Asheville,  N.  C.  App.  filed 
Oct.  4,  1919.  Easily  and  quickly  regu- 
lated. 

1.348,000.  Formation  Tank:  David  H. 
Fleming.  Boston,  Mass.  App.  filed  April 
7,  1920.  To  avoid  danger  of  short-circuit- 
ing battery  plates. 

1  348.016.  Automatic  Valve-Controlling 
Means  :  Herman  H.  Lee,  Brooklyn,  N.  Y. 
App.  Hied  Jan.  31,  1919.  Automatic  con- 
trol of  steam  pumps. 

1  348  037.  Dynamo-Electric  Machine; 
'  Alfons  H.  Neuland.  San  Francisco.  Cal. 
App.  filed  Nov.  24.  1916.  Shunt  member 
rotates  against  force  of  a  spring. 

1348,052.  Contact:  Thomas  B.  Rider.  Los 
Angeles.  Cal.  App.  filed  Feb.  9,  1918. 
Relay  switch. 

1  348  098.  Automatic  Switch  :  Carl  W. 
'BIsenmann.  Nebraska  City,  Neb.  .Vpp. 
filed  June  16,  1916.  For  use  in  buttery 
charging. 

1348  104.  Electric  Sidelight:  Richard 
'S  Gleae,  Pittsburgh,  Pa.  App.  filed  l-cb. 
26,  1919.     One-piece  glass  structure. 

1,348.106.  Brake  ;  James  T.  Halsey.  Phila- 
delphia. Pa.  App.  filed  Aug.  15.  1913. 
Susceptible   of   gradual   application. 

1348  128.  Electrical  Connection;  John 
'h.  George,  Bridgeport.  Conn.  App.  fiUU 
June  17.  1918.  To  connect  and  discon- 
nect batti'iy  terminals. 

14  927  (reissue).  Apparatus  for  Electric 
Welding:  Frank  1..  «>'sslona  Lake^yoo<l 
Ohio.  App.  filed  May  5.  1919.  Weldlnf 
of  Juxtaposed   edges. 


Electrical  World 

The  fonsolidation  of  Electrical  World,  Electrical  Engineer  and  American  Electrician 
Published  by  McGraw-Hill  Company,  Inc. 

W   H   ONKES,  Jr,  Editor  D  H.  BRAYMER.  U>iu(lnt  EJIIor 

8   B   Wll.I.IAMS.  A«i«l«nl  M„n,,„mg  Eauor     A    M    PERRY.  EMliiwnin  Edilor    J    C    MARTIN,  We.l.ni  Kditor     ROBERT  SIBLEY.  P«cilW  CoMi  Editor     H.  S   KNOWLTON,  Ntw  EnfUod  Editor 

AuociaK  Editor*:    PS    BIECLER.  ('  T   BALDWIN,   S   N   CLARKSON. 
R   H    BACON'.  T   P  KlNtllC.  R   M    DAVIS.    E  II    III'BERT     K  ('  WELLS 


Volume  76 


New  York,  Saturday,  August  21,  1920 


Number  8 


For  Better  Public  Relations 

RKALIZING  that  whatever  help.s  the  industry  will  in 
,  a  measure  benefit  every  company  forming-  part  of 
it,  the  Western  Electric  Company  has  published  a  series 
of  advertisements  in  the  interest  of  the  electrical 
industr>',  particularly  the  public  utilities.  We  cannot 
commend  this  spirit  too  hiKhly,  and  what  one  manufac- 
turer and  jobber  has  done  in  a  large  way  ought  to  be 
done  by  every  individual  connected  with  the  industry 
in  proportion  to  his  interest  and  means.  The  electric 
utilities  have  been  singled  out  because  after  all  is  said 
and  done  their  prosperity  is  the  index  for  prosperity 
all  along  the  line.  Moreover,  only  as  the  industry 
attains  popular  understanding  and  esteem  will  per- 
manent prosperity  ensue.  There  is  no  doubt  that  the 
publicity  will  go  a  long  way  toward  building  up  good 
will  for  the  industry,  but  the  task  is  too  great  for  any 
one  company.  It  merits  and  demands  the  hearty 
co-operation  of  the  entire  industry. 

Ens:ineering  Scrutiny  of  Accounts 

UNLESS  central-station  accounting  reveals  signifi- 
cant information,  its  right  to  occupy  ledger  space 
should  be  sharply  iiuestioned.  For  instance,  it  cost  a 
representative  company  7.3  mills  for  fuel  recently  for 
every  kilowatt-hour  generated  in  its  steam  plant.  The 
accounts  showed  a  fuel  cost  of  6.3  mills,  and  upon 
inquiry  it  was  found  that  the  coal  expense  and  all  other 
operating  costs  at  the  plant  are  regularly  determined 
on  the  basis  of  the  total  generated  and  purchased  energy. 
Examples  of  this  kind  reveal  the  opportunity  which 
exists  for  accountants  and  engineers  to  get  together 
in  the  interest  of  standardizing  data  of  real  technical 
significance — data  which  will  mean  something  because 
of  their  correct  engineering  foundation  and  not  convey 
false  impressions  of  operating  efficiency  when  laid  be- 
fore the  management  month  after  month  for  use  in 
checking  plant  performance. 

Traction  Companies  as  Customers 

ELECTRIC  railways  are  turning  more  and  more  to 
the  central  station  for  power  supply  as  the  cost  of 
fuel  and  the  difficulty  of  obtaining  it  increases.  This 
cla.ss  of  business  has  the  advantage  of  large  annual 
volume  in  many  cases,  combined  with  excellent  power- 
factor  regulative  possibilities  through  the  use  of  rotary 
converters  or  synchronous  motor-generator  sets  in  trans- 
forming the  transmitted  energj'  for  traction  needs. 
While  each  case  and  each  contract  require  separate 
investigation,  the  economics  of  the  situation  broadly 
favor  the  purchase  of  power  derived  from  concentrated 
and  perhaps  from  interconnected  generating  units  of 
high  efficiency,  with  the  shutting  down  of  relatively 
small  direct-current  steam  plants  which  are  today  un- 
equal to  the  demands  of  the  best  engineering  operation. 


In  Massachusetts,  for  instance,  there  have  been  realized 
within  the  past  decade  extraordinary  savings  in  fuel 
consumption  resulting  from  the  supply  to  electric  rail- 
ways, from  one  end  to  the  other  almost,  of  energ>-  from 
interconnected  hydro-electric  and  steam  stations  oper- 
ated by  electric  service  companies.  The  good  work  still 
goes  forward,  and  in  the  near  future  it  will  be  strange 
if  other  groups  of  scattered  plants  now  handicapped  by 
coal  shortages  and  high  costs  do  not  swell  the  total  of 
satisfied  Bay  State  central-station  customers.  Intercon- 
nection minimizes  the  bad  effects  of  the  fluctuating  rail- 
way load,  and  a  simplified  and  more  reliable  fuel  supply 
is  a  telling  argument  in  times  like  the  present. 

Developing  World  Trade 

IT  OUGHT  to  be  apparent  to  every  thinking  American 
that  the  country's  foreign  trade  is  of  direct  signif- 
icance to  him  personally.  Every  man,  whether  he  makes 
his  home  in  the  agricultural  districts  of  the  Far  West 
or  in  such  industrial  centers  as  Pittsburgh  or  New 
York,  has  a  selfish  interest  in  cargoes  carried  in  Amer- 
ican ships  to  all  corners  of  the  globe.  The  South  can 
only  p'-osper  when  there  is  an  export  demand  for  all 
the  cotton  it  can  produce,  and  prosperity  in  the  North- 
west is  linked  in  large  measure  with  the  export  of 
lumber.  As  no  city  lives  unto  itself  or  is  sufficient  unto 
itself,  neither  is  any  state  or  country,  and  to  give  a 
reason  why  sound  thinking  and  co-operative  action 
should  necessarily  be  limited  exclusively  to  one's  country 
and  not  shared  with  the  rest  of  the  world  is  at  times 
baffling.  That  the  condition  exists  none  can  deny, 
and  thus  it  will  continue  to  exist  until  American  manu- 
facturers throw  over  their  policy  of  exclusion  and  see 
in  the  markets  of  the  world  legitimate  outlets  for  their 
products.  The  country  is  burdened  with  enormous  war 
debts  which  must  be  liquidated  through  taxation,  and 
if  these  debts  are  not  to  overwhelm  us  production  must 
greatly  exceed  consumption.  But  we  cannot  dispo.se  of 
the  excess  unless  we  develop  world  trade,  and  this 
applies  to  every  industry  that  can  turn  out  goods  of 
a  character  or  at  a  price  that  will  be  in  large  demand 
beyond  our  borders. 

Home  Rule  in  Denver 

THE  destruction  of  life  and  property  which  attended 
the  strike  of  the  Denver  Tramway  Company 
employees  may  be  attributed  in  a  measure  to  the 
peculiar  regulatory  system  existing  in  Colorado.  In  a 
test  case  before  the  Colorado  Supreme  Court  brought 
by  the  municipal  authorities  at  Denver  it  was  held  that 
that  city  and  other  home-rule  cities  in  Colorado  could 
regulate  their  public  utilities  to  the  exclusion  of  the 
state  authorities.  However,  when  local  regulation 
became  effective  in  Denver  trouble  ensued.  Lower  fares 
were  fixed  by  ordinance,  necessitating  a  lower  wage 
scale,   and   naturally   a   strike   resulted.     Cars   stopped 
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running,  business  was  paralyzed,  and  newspapers  which 
had  theretofore  proclaimed  home-rule  regulation  as  a 
victory  for  the  people  reversed  themselves  and  urged 
the  recall  of  the  Mayor.  Conditions  became  normal 
again  in  Denver  only  with  the  restoration  of  the  higher 
wage  scale  and  the  6-cent  fare.  The  causes  of  the 
recent  disturbance  were  not  very  different  from  those 
which  precipitated  the  previous  strike,  and  they  call 
attention  anew  to  the  fallacies  of  home  rule  and  munic- 
ipal regulation.  The  moral  is  very  plain,  and  the  prayer 
of  every  public  utility  manager  should  be,  "From  the 
machinations  of  local  politicians  and  municipalities 
good  Lord  deliver  us!" 


Danger  in  Valuations  at 
Present-Day  Figures 

ATTEMPTS  for  rate-making  purposes  to  value  at 
.  present-day  prices  physical  properties  wholly  or 
almost  wholly  constructed  during  the  low-price  periods 
before  the  war  are  likely  to  be  the  means  of  expending 
valuable  energy  that  will  not  accomplish  results  and  may 
produce  bad  feeling  against  utilities.  The  remedy  for 
increased  operating  costs  must  to  some  extent  be 
increased  economies,  though  under  existing  conditions 
the  chief  remedy  must  be  increased  rates.  Increased 
construction  costs  affect  not  only  additions  but  also 
replacements  of  existing  property  that  must  be  made 
through  depreciation  accounts. 

Increases  in  rates  due  to  increased  operating  costs 
bear  no  relation  to  investment  and  must  therefore  be 
justified  on  operating  facts  alone.  Fixed  charges  which 
are  determined  by  investment  in  the  business  can  be 
taken  care  of  in  two  ways,  one  by  arbitrarily  increasing 
valuation  figures  to  a  point  where  certain  fixed  percent- 
ages will  provide  the  necessary  returns,  the  other  by 
permitting  investments  to  stand  at  whatever  figures  the 
records  of  construction  costs  justify  and  increasing 
fixed-charge  percentages  to  meet  conditions.  Any  rule 
must  work  both  ways,  and  it  must  be  assumed  that  if 
properties  are  valued  at  costs  during  high-price  periods 
they  must  be  similarly  valued  during  low-cost  periods. 
The  second  method  has  the  advantage  of  justification  on 
the  ba.=is  of  figures  that  are  prevalent  in  the  market  and 
which  cannot  be  a  matter  of  opinion. 

The  weakness  that  exists  in  many  cases,  however,  is 
the  inability  of  utilities  to  prove  what  their  properties 
have  actually  cost  because  construction  records  have 
been  so  carelessly  kept  that  obvious  errors  destroy  con- 
fidence in  them.  The  remedy  for  such  a  condition  is 
reform  in  the  methods  of  keeping  construction  records. 
The  sooner  utilities  face  the  fact  that  returns  calculated 
on  investment  and  varipd  to  meet  the  conditions  existing 
at  any  particular  time  are  the  surest  way  to  obtain  the 
necessary  results,  the  easier  the  solution  will  be. 

It  will  be  argued  that  public  opinion  cannot  be 
brought  to  realize  the  necessity  for  changes  with  suffi- 
cient promptness  to  meet  emergencies.  If  the  game  is 
played  in  a  clean,  abo\-eboard  manner  that  will  secure 
public  confidence,  there  is  nothing  to  fear.  It  is  arguing 
for  methods  that  arouse  public  suspicion  that  makes  the 
task  difficult,  and  the  valuation  question  is  particularly 
susceptible  to  handling  in  such  a  manner.  Concrete  facts 
about  construction  costs  are  a  much  better  foundation  to 
build  on  than  expert  opinions.  There  is  plenty  of  room 
for  argumentative  ability  in  the  field  of  intangible 
values,  if  argument  is  sought. 


Brush  Reliability 

BRUSHES  constitute  one  of  the  most  important 
details  of  motor  equipment  affecting  the  reliability 
of  operation,  and  hence  must  be  selected  with  consid- 
erable care  if  the  highest  continuity  of  service  is 
expected.  That  no  one  appreciates  this  more  than  the 
manufacturer  is  shovm  by  John  S.  Dean  in  a  very  com- 
plete discussion  of  carbon-brush  testing  in  this  issue. 
In  order  to  give  intelligent  consideration  to  the  selec- 
tion of  brushes,  the  user  should  be  conversant  with 
their  essential  characteristics  and  should  have  a  thor- 
ough understanding  of  the  best  methods  of  determining 
their  strength,  hardness,  density,  specific  resistance, 
contact  drop,  coefficient  of  friction  and  thermal  con- 
ductivity. Information  on  these  subjects  is  given  in 
the  article  mentioned.  The  brush  user  is  dependent  to 
a  great  extent  on  the  manufacturer  for  uniformity  of 
product,  and  that  this  faith  is  not  misplaced  is  shown 
by  the  elaborateness  of  tests  which  are  used  by  one 
company  to  check  the  various  brush  properties. 


Revision  of  Bureau  of  Standards 
Safety  Code 

CO-OPERATION  of  the  National  Electric  Light 
Association  with  the  Bureau  of  Standards  in  the 
development  of  the  National  Electrical  Safety  Code  has 
been  one  of  the  outstanding  instances  of  the  co-opera- 
tion of  an  industry  with  a  governmental  body  preparing 
requirements  largely  restrictive  of  the  practices  of  that 
industry  itself.  As  might  be  expected,  the  require- 
ments of  the  safety  code,  even  after  some  years  of  this 
co-operation,  are  by  no  means  satisfactory  in  all 
respects  to  the  association  members.  The  period  of 
co-operation  has,  however,  given  both  to  the  bureau 
and  to  the  association  membership  a  mutual  apprecia- 
tion of  the  difficulties  involved  in  the  preparation  of 
rules  which  shall  be  reasonable  and  well  balanced  among 
themselves  so  that  undue  stress  shall  not  be  laid  on  some 
one  feature  to  the  comparative  neglect  of  other  feat- 
ures of  perhaps  greater  importance.  It  is  largely 
because  of  such  difficulties  that  certain  state  commis- 
sions in  their  rules  have  incorporated  changes  in  one  or 
more  rules  of  the  safety  code,  which  was  otherwise 
quite  closely  adhered  to. 

Tendencies  to  undue  severity  in  certain  rules  were 
early  noted  as  arising  out  of  the  pressure  of  other 
interests  to  secure  safety  code  requirements  bearing 
with  particular  severity  on  power  companies  where 
the  service  of  these  other  interests  was  even  slightly 
affected  by  the  power  company's  construction.  With 
the  amount  of  hazard  often  difficult  to  evaluate  or  to 
separate  from  the  idea  of  service  which  these  other 
interests  have  largely  in  mind,  the  bureau,  in  its  tenta- 
tive proposals  in  previous  code  editions,  in  many  cases 
included  requirements  which  were  without  doubt  unwar- 
rantably severe  on  the  power  companies,  tending  unduly 
to  curtail  power   service  extension. 

Careful  surveys  and  collection  of  records  brought 
about  proper  modification  in  many  of  these  proposed 
requirements  and  in  other  cases  have  shown  the  neces- 
sity and  paved  the  way  for  further  and  more  extended 
studies,  as  in  the  case  of  transverse  strength  require- 
ments for  wooden  poles.  Other  interests  have  some- 
times actively  opposed  modifications  but  have  usually 
acquiesced  in  decisions  arrived  at  by  the  bureau  backed 
by  proper  records  of  experience  and  test  data. 
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This  year  the  formation  by  the  N.  E.  L.  A.  of  an 
engineering  department  has  made  possible  a  more  con- 
tinuous and  effective  conduct  of  studies  of  this  kind. 
It  appears  to  be  the  anticipation  of  both  the  bureau 
and  the  N.  E.  L.  A.  that  not  only  will  the  present  and 
more  outstanding  differences  of  opinion  yield  to  the 
results  of  the  various  studies  to  be  undertaken  during 
the  next  few  years,  but  that  these  outstanding  rules 
can  be  clearly  recognized  in  the  forthcoming  edition  of 
the  safety  code  as  proposed  standards  of  practice  less 
adequately  supported  by  judgment  and  experience  and 
less  suitable  to  mandatory  adoption  and  application 
than  other  rules  to  which  no  such  serious  objections 
are  taken. 


Assuring:  Reliable 

Mine  Signal  Systems 

ON  GENERAL  principles  all  electrical  installations 
in  mines  involve  special  difficulties,  none  more  so 
than  the  all-important  signaling  system  for  the  hoists 
which  in  deep-shaft  mining  are  so  vital.  Our  readers 
will  therefore  be  interested  in  the  valuable  discussion 
on  the  subject  by  R.  H.  Bacon  in  our  columns  this  week. 
While  dealing  directly  with  the  situation  in  mines,  the 
principles  are  tiie  same  that  are  requisite  to  reliability 
in  any  important  signaling  equipment.  The  underlying 
principle  followed  is  that  any  signal  must  be  repeated 
back  to  the  sender  so  that  a  slip  may  be  detected  and  cor- 
rected. The  particular  case  considered  is  that  laid  out 
for  a  shaft  nearly  a  mile  deep  where  ordinarily  a  dis- 
patcher sends  all  signals  to  the  hoisting  engineer  but 
provision  had  to  be  made  for  operation  direct  from  un- 
der ground  as  well.  The  signals  used  include  bells,  buzz- 
ers and  lamps,  the  last  named  for  checking-back  pur- 
poses and  in  groups  for  reserve  against  a  burn-out.  At 
every  stage  the  connections  are  made  so  as  automati- 
cally to  check  back  the  signal,  quite  independently  of  a 
complete  telephone  connection  which  is  kept  entirely 
clear  of  the  signal  system,  not  even  being  in  the  same 
conduit. 

In  some  mines  arc  found  two  distinct  signal  systems, 
one  specifically  directing  the  hoisting  and  a  second  of 
wider  distribution  for  signaling  station  tenders  and  call- 
ing the  mine  telephones.  The  source  of  energy  varies, 
but  Mr.  Bacon  prefers  the  regular  alternating-current 
lighting  current.  The  amount  of  available  power  re- 
quired is  not  inconsiderable  since  powerful  solenoid 
single-stroke  bells  are  desirable,  some  of  them  carrying 
gongs  up  to  18  in.  (45  cm.)  diameter,  and  the  buzzers 
are  of  a  very  solid  construction.  The  wiring  system  is 
naturally  very  far  from  common  bell-circuit  practice. 
Conduit  circuits  wired  with  rubber-covered  wire  up  to 
No.  8  are  in  frequent  use,  as  are  also  leaded  cables  of 
similar  capacity. 

In  either  case  oil  switches  are  widely  used.  It  is  a 
case  of  signaling  that  falls  almost  into  the  power  dis- 
tribution class.  Mr.  Bacon  gives  the  cost  of  equipping 
one  3,000- ft.  (000-m.)  shaft  as  very  little  short  of 
$2,000 — an  amount  quite  justified  by  the  added  security 
given.  Mine  signaling,  in  fact,  is  a  task  somewhat  re- 
sembling railway  signaling,  with  the  same  necessity  of 
certainty  of  action  and  the  same  requirement  of  giving 
no  chance  for  failure  of  a  kind  not  immediately  appar- 
ent. It  is  instructive  to  realize  how  apparently  simple 
wiring  tasks  may  deve'op  in  these  days  into  real  en- 
gineering problems  that  require  no  little  skill  and  fore- 
thought. 


Preaching  the  Gospel  of 
Production 

FOR  many  ages  the  gospel  of  work  has  been  preached 
with  much  simulated  zeal  and  few  real  proselytes. 
The  primeval  curse  has  blocked  the  path  of  ready  ac- 
ceptance, and  to  the  vast  majority  of  mankind  toil  has 
been  but  a  hateful  necessity.  Men  have  worked  to  live, 
not  lived  to  work.  Save  in  their  spasms  of  ideal  moral- 
ity, not  their  stretches  of  labor  but  their  intervals  of 
relaxation  have  really  made  life  sweet.  Play,  repose, 
wanderlust,  dolce  far  niente,  the  open  road,  the  loafing 
invitation  to  the  .soul,  the  subarboreal  book  of  verses 
with  the  classic,  if  now  forbidden,  jug  of  wine — let  us 
confess  it,  these  things,  and  not  the  inexorable  whistle 
of  the  factory  or  the  cock's  .shrill  clarion  commandeering 
for  the  plow,  have  ever  been  those  to  which  the  unre- 
generate  heart  has  thrilled.  The  e.xceptions  have  arisen 
where  work  and  play  are  synonymous  terms;  that  is, 
where  men  have  been  gardeners  or  sailors,  artists  or 
preachers,  inventors  or  engineers,  by  the  compulsion 
of  nature  and  not  of  fate. 

The  gospel  of  work  has  erred  in  putting  its  emphasis 
in  the  wrong  place.  Not  in  work  but  in  production  lies 
the  real  happiness  of  humanity.  Not  in  hoeing  the  grain 
but  in  seeing  it  ripen,  not  in  laying  the  bricks  but  in 
watching  the  house  take  shape,  not  in  filling  the  molds 
with  molten  metal  but  in  contemplating  the  finished 
machine,  dwells  contentment  with  laborious  days. 
Therefore  governments  and  industrial  exhorters  and 
public  utilities  in  their  efforts  to  get  larger  results  from 
labor  are  right  in  putting  the  stress  not  on  the  work 
that  must  be  performed  but  on  the  production  in  which 
it  culminates.  No  spasmodic  urge  back  to  the  paleolithic 
age  can  root  out  the  acquisitive  instincts  of  our  modern 
civilization.  Every  man  has  wants  he  yearns  to  fill — 
with  the  least  possible  exertion,  assuredly,  but  with  as 
much  exertion  as  must  be. 

Only  the  occasional  man,  of  course,  can  aid  directly 
in  producing  for  himself  the  objects  he  wants,  but  all 
men  can  aid  in  producing  something  that  others  want, 
and  by  the  easy  process  of  exchange  they  can  thus  sup- 
ply their  own  desires.  A  man  produces  potatoes  and 
changes  them  into  an  autocar ;  another  makes,  conjointly 
with  his  fellows,  an  autocar  and  receives  in  exchange  a 
suit  of  clothes ;  a  third  tailors  a  suit  and  fills  his  family 
bin  with  potatoes.  Thus  the  never-ending  cycles  with 
their  intricate  convolutions  go  around. 

The  gospel  of  production  does  not  connote  a  reciprocal 
gospel  of  contentment  with  little.  On  the  contrary,  the 
larger  an  honest  man's  imperative  wants  the  more  will- 
ing he  becomes  to  contribute  to  the  general  fund  from 
which  they  must  be  filled.  The  more  each  produces  in 
fair  competition  the  greater  the  product  to  which  each 
is  entitled.  The  new  gospel  should  strive  to  make  cer- 
tain that  title  is  followed  by  acquirement.  This  has  not 
always  been  the  fact.  Nor  has  full  advantage  of  Na-; 
ture's  forces  ever  been  taken  to  reduce  human  effort. 
The  true  gospel  of  production  means  added  incentive, 
lessened  fatigue.  Work  for  work's  sake  is  an  unattrac- 
tive doctrine.  Work  for  production's  sake,  with  elec- 
tricity and  water  power  and  steam  to  bear  the  brunt,  is 
the  doctrine  of  the  future,  when  mankind,  with  vastly 
increased  wants,  will  perhaps  satisfy  them  more  easily 
than  our  remote  ancestors  satisfied  the  mere  cravings 
of  their  stomachs.  This  is  where  the  visions  of  the  poet 
and  the  man  of  affairs  approach  each  other— where  the 
dreamer  and  the  engineer  shake  hands. 


A.  G.  Wislion 

Pioneer  builder  of  v^ater  powers  in  the  High  Sierras,  whose  work  iv  furnishing  electric  service 
for  irrigation  is  inseparably  connected  with  the  development  of  the  San  Joaquin  Valley 


10NG  before  the  transmission  of  electrical  enei'gy 
even  forvei'y  moderate  distances  was  considered 
^  feasible.  A.  G.  Wishon  had  mad(t  surveys  and 
construction  estimates  for  water  powers  in  the  High 
Sierras  that  have  since  proved  to  be  among  the 
most  noted  hydro-electric  developments  in  this  coun- 
try and  one  of  the  sources  of  power  foi-  the  high- 
est transmission  voltage.  In  those  early  days 
Ml'.  Wishon  visualized  tiie  part  that  elec-tric  service 
mlglit  play  in  developing  the  desert  lands  of  the 
San  .Joaquin  Valley.  Thi'  tliousanils  of  acres  of 
veritable  gardens  that  have  since  been  created  are 
the  pi-oduct  in  lai'ge  nieasiwe  of  tlic  persistence 
and  undaunted  courage  with  which  he  ha.s  sought 
and  successfully  secured  capit.al  for  powi:r  develop- 
ments. With  the  assistance  of  .John  Hays  Ham- 
mond In  1898  he  founded  the  Mount  Whitney  I'ower 
Company  and  built  two  of  the  stations  that  are 
now  a  part  of  the  .Southern  California  lOilison  Com- 
pany's system  and  lied  in  with  the  i:i0.iiili)-volt 
tninsmLssion  line  leading  Into  l^os  .\ngclcs.  In 
1IM)2.  however,  before  tin-  completion  of  the  second 
plant,  he  became  IdentlHed  with  W.  C.  Kcrckhoff 
and  A.  C.  Batch,  capitalists  of  Los  .Angeles,  in  (he 
purchase  of  railway,  wati-r  and  powi-r  properties 
In  the  city  of  Fresno.  This  led  up  to  the  formation 
of  the  San  .Joaquin  IJght  &  I'ower  Corporation,  the 
management  of  which  he  still  retains.  From  a 
single    station    of    1,-1.50   kw.    Mr.    Wishon    has    built 


up  a  system  of  thirteen  hydro-electric  stations, 
including  the  new  Kerckhoff  station  started  last 
Sunday,  which  aggregate  62,675  kw.,  supplemented 
by  four  steam  stations  of  26.875  kw.  These  stations 
feed  a  transmission  network  covering  3-1, 944  square 
m'l(\>!  of  the  fertile  San  .Joaquin  Valley.  This  net- 
work Irrigates  over  250,000  acres  of  farmland. 

That  the  early  vision  of  Mr.  Wishon  in  this 
development  work  has  already  materialized  is 
evident  from  the  fact  that  for  1903  the  company's 
revenue  was  $126,315.13.  For  1920  It  is  estimated 
at  $4,500,no(}.  representing  an  annual  increase  of 
nearly  100  per  cent  since  1915.  And  still  the  power 
needs  of  the  .San  Joaquin  Valley,  noted  for  its 
extensive  \'ine.\'ards,  are  onl.\'  partially  provided 
for,  and  fui-thcr  agricultural  development  is  depen- 
dent upon  and  waiting  for  additional  water  power, 
whili'  .•iddilion.'il  water  power  In  its  turn  waits  on 
additional  c.'tpital.  The  recognition  of  this  fact  by 
the  public  and  it.s  readiness  to  .'isslst  in  furnishing 
the  needed  capital  .are  a  well-<leserved  tribute  to 
the  small  gi-oup  of  men.  among  whom  Mr.  Wishon 
has  alwaj's  been  a  leader,  who  builded  better  than 
Ihe.v  knew  in  the  days  of  theii'  adver'sity.  less  than 
twent.\'-flve  .\-ears  ago,  when  cajjital  fought  shy  of 
a  section  that  wa.s  then  little  more  than  a  barren 
desert.  Mr.  Wishon  was  born  at  Coppeges  Mill. 
Mo.,  Nov.  6,  1858.  Further  details  of  his  career 
appear  on  page  402. 


Carbon-Brush  Testing 

To  Insure  Uniformity  of  Product,  a  Consideration  of  Great  Importance  to  Its  User  as  Well  as 

to  the  Manufacturer,  Strength,  Hardness,  Accuracy  of  Dimensions  and 

Specific  Resistance  Are  Important  Characteristics 


O' 


By  JOHN  S.  DEAN 

Westiuyhouse  Electric  &  Manufacturing  Company,  East  Pittsburgh,  Pa. 


NE  of  the  most  important  factors  associated 
with  carbon  brushes,  and  one  in  which  both 
the  consumer  and  the  manufacturer  are 
vitally  concerned,  is  the  uniformity  of  the 
product.  This  is  of  the  utmost  importance  from  the 
operator's  standpoint.  After  deciding  to  use  a  certain 
grade  of  carbon  which  best  meets  his  operating  condi- 
tions a«  determined  by  a  long  series  of  service  tests 
on  sample  carbons,  he  depends  entirely  upon  the  manu- 
facturer to  continue  to  supply  this  grade  of  carbon 
with  similar  characteristics  on  all  future  shipments. 
If  for  any  reason  this  is  not  done  and  some  of  the 
carbons  in  service  do  not  measure  up  to  the  samples 
furnished,  there  is  a  strong  inclination  on  the  part  of 
the  operator  to  discontinue  using  this  brush  and  look 
to  another  manufacturer.  Some  knowledge  of  brush 
composition,  together  with  their  test  characteristics, 
is  therefore  essential  to  the  user  if  an  intelligent  selec- 
tion of  brushes  is  to  be  made. 

Depending  upon   their  composition,   brushes  may   be 
divided  into  seven  classes, 
as  follows: 

1.  Carbon  Graphite.  — 
Known  as  the  ordinary  car- 
bon brush  and  consisting 
of  amorphous  carbon  in 
the  form  of  coke,  with  a 
small  percentage  of  graph- 
ite and  binder. 

2.  Graphite  Carbon. — 
With  either  a  mixture  of  a 
large  percentage  of  artifi- 
cial graphite,  some  coke 
and  binder,  or  with  a  mix- 
ture of  a  large  percentage 
of  natural  graphite,  some 
coke   and   binder. 


W^  ^^^- -tIb  ^^Bf* 

-          ''■"^ 

'"^^3^*>=r''^^^'^^^"^\^5i 

SkJ 

v^^^^^^H 

^^^^^mnjj^ 

3.  Electro-graphitic.  —  Consisting  of  (1)  and  (2) 
graphitized  by  special  electrical  treatment. 

4.  Graphite. — Made  of  natural  graphite  and  binder. 
.5.  I mpre<jnated. — Consisting  of  carbon  graphite  brush 

treated  with  a  lubricating  material. 

6.  Metal  Graphite. — Made  of  a  mixture  of  graphite, 
powdered  metal  and  binder. 

7.  Compound  Brush. — Consisting  of  alternate  layers 
of  carbon  and  metal. 

The  two  most  common  methods  of  manufacturing 
carbon  brushes  are  termed  the  extruded  or  squirted 
method  and  the  molded  or  machined  method.  In  the 
former  of  these  the  material  in  the  form  of  pulp  is 
forced  through  a  metal  die  under  pressure  and  then  cut 
off  to  the  desired  length  and  baked  at  a  high  temperature 
to  carbonize  the  bond  and  permanently  set  the  material. 
This  methwl  is  used  in  making  the  cheaper  grade  of 
carbons,  which  do  not  have  the  strength  to  resist  the 
breaking  and  chipping  in  service.  The  "molded  or 
machined"  method  consists  in  molding  the  material  into 

blocks  under  heavj'  pres- 
sure and  then  baking  it. 
Carbons  are  cut  from  these 
blocks  and  machined  to  ex- 
act size.  The  manufac- 
turer takes  all  precautions 
to  insure  a  uniform  prod- 
uct in  the  various  grades 
of  carbons  that  are  manu- 
factured. 

To  accomplish  this  a  care- 
ful inspection  and  test 
must  be  made  of  the  raw 
material  as  it  is  received 
and  during  the  processes  of 
manufacture  as  well  as  of 
the  finished  carbons.  These 
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CONTINUED  UNIFORMITY  OF  BRUSHES  CAN  BE  ASSURED  ONLY    BY  CAREFUL  TESTING  OF  SAMPLES 


The  scleroscope  shown  in  the  upper  picture  is  used  for  testing 
the  hardness,  and  the  brushes  are  graded  accordingly.  Strength 
*'*t»  """e  made  with  the  machine  shown  In  the  lower  picture  on 
the  left.     Thickness  is  the  most  important  dimension  of  a  brush, 


and    care   must    be    taken    to    see   that    this    dimension    does    not 
exceed  the  allowable  tolerances. 

In   the   right-hand   picture   Is   shown    the   method   used   for   the 
purpose  of  gaging  dimensions. 
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tests  are  made  on  samples  taken  from  approximately 
10  per  cent  of  the  material  and  finished  carbon. 

Specific  Resistance. — The  specific  resistance  of  a  brush 
is  the  electrical  resistance  of  an  inch  cube  of  the 
material  measured  between  opposite  surfaces,  expressed 
in  ohms.  For  measuring  this  a  testing  outfit,  consisting 
of  the  well-known  Wheatstone  bridge,  with  the  carbon 
test  piece  as  one  leg  and  the  standard  resistance  as  a 
second  leg,  and  the  adjustable  divisions  of  a  one-meter 
resistance  wire  as  the  other  two  legs  in  the  bridge,  is 
used.  The  test  specimen  consists  of  a  J-in.  (1.27-cm.) 
square  section  of  carbon  24  in.  (6.35  cm.)  long,  having, 
therefore,  a  resistance  ten  times  that  of  an  inch  cube. 

The  specific  resistance  depends  on  the  composition  of 
the  brush  and  varies  from  0.0025  ohm  to  0.0001  ohm. 
The  specific  resistance  of  a  good  grade  of  electro-graphite 
brush  suitable  for  railway  work  should  measure  about 
0.0015  ohm. 

Contact  Drop.— The  electrical  contact  drop  of  a  brush 
is  the  sum  of  the  difference  in  voltage  between  the 
positive  brush  and  commutator  surface  and  between  the 
commutator  surface  and  the  negative  brush.    This  con- 
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'■»!.  BRUSH  CHARACTERISTICS  SUCH  AS  CONTACT  DROP  ARE 

DEPENDENT  ON   MANY  VARIABLES 


the  contact  drop  from  brush  to  brush  at  the  current 
density,  brush  pressure  and  peripheral  speeds  used. 

The  value  obtained  for  the  contact  drop  is  determined 
largely  by  the  material  in  the  brush,  the  pressure 
between  brush  and  commutator,  the  current  density  and 
the  condition  of  the  surface  of  the  commutator  and  the 
brush  face,  and  will  vary  from  1.25  volts  to  2.75  volts. 

What  Is  Brush  Current-Carrying  Capacity? 

The  current-carrying  capacity  of  a  brush  is  the 
density  of  the  current  that  the  brush  can  carry  con- 
tinuously without  serious  heating,  expressed  in  amperes 
per  square  inch  of  contact  surface.  Not  only  the  actual 
load  current  of  the  machine  is  considered  in  this  con- 
nection but  also  the  short-circuit  current  that  the  brush 
must  carry. 

There  is  no  laboratory  method  of  testing  a  brush 
for  this  characteristic.  It  is  dependent  on  so  many 
factors  that  a  test  other  than  operating  under  service 
conditions  would  have  but  little  meaning.  Funda- 
mentally the  carrying  capacity  of  a  brush  is  limited  by 
the  temperature  reached  at  the  contact  face,  and  all 
conditions  having  influence  on  this 
temperature  affect  the  carrying  ca- 
pacity in  a  given  instance.  It  is  the 
practice  of  carbon  manufacturers  to 
rate  brushes  in  this  respect  in  accord- 
ance with  what  they  have  observed 
the  brush  will  carry  in  service  with- 
out distress.  Ratings  given  are  for 
continuous  service,  so  that  intermittent 
service  such  as  is  encountered  on  rail- 
way motors  will  permit  the  use  of 
higher  current  density  than  the  stand- 
ard rating  of  the  brush  would  in- 
dicate. 

The  current-carrying  capacity  de- 
pends upon  the  composition  of  the 
brush,  specific  resistance,  contact  drop, 
coeflicient  of  friction,  thermal  con- 
ductivity of  the  brush  itself  and  the 
radiation  factor  of  the  machine  in 
operation.  It  will  vary  from  35  amp. 
to  70  amp.  per  square  inch,  the  value 
for  a  good  grade  of  electro-graphite 
brush  suitable  for  railway  work  being 
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These  curves  show  the  results  of  tests  to  determine  the  relation  between  contact  drop.    ^i^„„i    ca    „^_ 
brush    pressure,    current    density,    principal    speed    and    friction  aooui   o\)   amp. 

Coefficient  of  Friction. 


tact  drop  is  determined  by  means  of  special  apparatus 
consisting  of  a  motor-driven  flat  copper  disk  and  two 
brushes  in  contact  with  the  vertical  face  of  the  rim. 
The  current  passes  through  the  positive  brush  to  the 
wheel  and  out  at  the  negative  brush.  The  voltmeter 
leads  are  connected  one  to  each  brush  as  near  to  the 
brush  face  as  possible.  The  voltmeter  then  reads  the 
drop  between  the  brushes. 

The  size  of  the  test  piece  will  vary  in  accordance 
with  the  general  design  of  the  holder.     The  use  of  a 


The  coeffi- 
cient of  friction  of  a  brush  is  the  ratio  of  the  force  pre- 
venting rotation  (the  tangential  pull  exerted  by  the 
commutator  upon  which  the  brushes  bear),  due  to 
friction  of  the  brushes,  to  the  force  pressing  the 
brushes  (radial  pressure  applied  at  the  brush  face)  down 
upon  the  commutators;  that  is,  to  the  total  pressure 
on  the  brushes. 

The  machine  used  for  measuring  contact  drop  is  also 
used  in  measuring  the  coefficient  of  friction.  In  this 
machine  the  brush  holders   are  placed  on   a  counter- 


piece  of  brush  with  a  cross-sectional  area  of  1  sq.in.  (6.45  balanced  arm  to  which  is  attached  a  vertically  hung 
sq.cm.)  will  simplify  the  computation  to  a  considerable  spring  balance  which  registers  the  pull  due  to  the  brush 
extent.     Special  brushes  are  required  for  this  test,  each     friction. 


of  which  must  have  two  pigtails,  for  connection  to  the 
ammeter  and  the  voltmeter  circuit  respectively. 

The  test  specimens  are  inserted  in  the  holders  and 
the  apparatus  is  operated  for  some  time  with  the  current 
flowing  until  a  characteristic  surface  has  been  formed. 
The  brush  pressure,  current  density  and  peripheral 
speeds  are  then  adjusted  and  readings  are  taken  giving 


The  test  specimen  used  for  the  contact  drop  test  is 
utilized  for  this  also,  preferably  with  1  sq.in.  (6.45 
sq.cm.)  across  sectional  area.  In  this  test  pigtails  are 
not  necessary.  In  making  the  test  brushes  are  placed 
in  the  holder  and  the  motor  is  operated  until  the  brushes 
are  well  seated.  It  is  advantageous  to  run  this  test 
immediately  after  the  contact  drop  test,  as  it  is  then 
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unnecessary  to  remove  the  brushes  from  the  holder. 
With  the  above  apparatus  it  is  possible  to  hold  the  cur- 
rent density  and  brush  pressure  constant  while  data 
for  a  curve  between  coefficient  of  friction  and  periph- 
eral speed  are  made,  or  by  holding  the  speed  constant 
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SPECIFIC  RESISTANCE  IS  MEASURED  BY  THE  WHEATSTONE 
BRIDGE  METHOD 

data  for  a  friction  pressure  curve  may  be  obtained. 
From  the  readings  on  the  spring  balance  the  dragging 
force  is  calculated  by  the  law  of  moments  as  follows : 

>  =  R/r  X  P, 
where 

F  =  dragging  force. 

R  =  radius  at  which  dragging  pressure  on  vertical 

spring  balance  is  measured. 
r  =  radius  at  which  brush  makes  contact  on  revolv- 
ing disk. 
P  =  pull  on  vertical  spring  balance. 
By  using  this  value  of  F  and  the  brush  pressure  on 
horizontal  spring  balance  F,  the  coefficient  of  friction 
is  readily  calculated  by  the  following  formula: 

„    „  .     ,     .  f  .  ,.  F   =  dragging  force 

Coefficient  of  friction  =  -= ^  ^  .  . r 

F,  =  total  brush  pressure 

The  coefficient  of  friction  is  subject  to  a  wide  varia- 
tion due  to  the  peripheral  speed  of  the  commutator, 
brush  pressure  and  composition  of  the  brush,  as  well 
as  the  process  of  manufacture.     This  value  will  vary 
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f  Specific  resistance 

Electrical {  Contact  drop 

[  Current-carrying  capacity 


Characteristics . . 


Mechanical . 


Cofflctent  of  friction 

Hardness 

Toughness    or   strength 

Abrasiveness 

Density 

Thermal   conductivity 

Dimensions 


from  a  little  above  zero  to  0.75.  On  account  of  this 
wide  variation  brush  engineers  have,  for  convenience, 
classified  brushes  as  "high,"  "medium"  and  "low,"  de- 
pending on  the  coefficient  of  friction.  Accompanying 
graphs  show  the  variation  of  the  coefficient  of  friction 
due  to  a  change  in  peripheral  speed  and  the  effect  of  a 
change  in  brush  pressure  on  the  coefficient  of  friction. 
The  coefficient  of  friction  of  a  good  grade  of  electro- 
graphite  brush  suitable  for  railway  work  should  measure 
about  0.22. 

Hardness. — The  hardness  of  a  brush  relates  to  the 
compactness  of  the  mass  of  the  brush  as  a  whole  and 
depends  on  the  cohesion  of  the  particles  on  its  surface 
as  determined  by  its  capacity  to  scratch  another  or  to 
be  itself  scratched.     It  is  expressed  by  a  figure  which 


shows  a  relative  measure  of  ability  of  its  surface  to 
resist  penetration.  There  is  no  absolute  unit  of  hard- 
ness, and  the  readings  obtained  on  the  scleroscope  are 
relative  figures,  which  are  useful  only  for  the  purpose 
of  comparison,  but  which  are  very  essential  as  a  check 
on  the  uniformity  of  the  product.  The  hardness  figures 
as  determined  are  usually  an  indication  of  the  strength 
of  the  brush. 

Results  obtained  vary  from  10  to  75  for  brushes, 
dependinir  upon  the  material  and  methods  of  manufac- 
ture. Brushes  are  graded  according  to  their  scleroscope 
readings  as  follows: 


Scleroscope  Readings 

Degrees  of  Hardness 

0-15 

Very  soft 

16-30 

Soft 

31-45 

Medium 

46-60 

Hard 

61-75 

Very  hard 

A  good  grade  of  electro-graphitic  brush  suitable  for 
railway  work  should  have  a  hardness  figure  of  about  60. 

Toughness  Is  Essential 

Toughness.—  A  brush  is  tough  or  strong  when  it  will 
endure  the  application  of  force  without  breaking  or 
yielding,  possessing  the  quality  of  flexibility  without 
brittleness.  The  strength  of  a  brush  determines  its 
ability  to  withstand  chattering  in  the  carbon  box  with- 
out chipping  or  breaking.  It  is  expressed  in  pounds 
per  square  inch. 

A  special  testing  machine  is  used  for  making  this 
test  and  test  carbons  are  cut  i  in.  (1.27  cm.)  square 
and  6  in.  (15.24  cm.)  long.  The  test  piece  is  placed 
on  two  knife-edge  supports,  4  in  (10  cm.)  apart,  and 
the  load  is  gradually  applied  at  the  center  until  the  piece 
breaks.  The  strength  is  computed  in  pounds  per  square 
inch  by  means  of  the  following  formula: 

S  =  WcL/AI, 
where  S  =  strength  in  pounds  per  square  inch,  W  = 
load  in  pounds,  c  =  one-half  the  thickness  of  the  test 
piece,  L  ^  distance  between  supports,  /  =  moment  of 
inertia,  1/192  in  this  case. 

Typical  test  results  vaiy  over  a  considerable  range 
from  1,000  lb.  to  8,000  lb.  (70  kg.  to  560  kg.  per  sq.cm.) 
depending  upon  the  material  entering  into  the  mixture 
as  well  as  the  method  of  manufacture.  The  strength 
of  a  good  grade  of  electro-graphite  brush  suitable  for 


Adjustable  resistance 
CONTACT  DROP  IS  DETERMINED   BV    READING  THE  VOLTAGE  DROP 
BETWEEN  THE  TWO  BRUSHES 

railway  work  should  be  about  5,500  lb.  per  square  inch 
(385  kg.  per  sq.cm.). 

Abrasiveness. — Resistance  to  abrasion  or  scouring 
action  of  the  carbon  brush  is  the  ability  to  withstand 
the  wear  due  to  friction.  This  term  should  not  be  con- 
fused with  hardness.     Hardness  relates  to  compactness 
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of  the  mass  as  a  whole,  while  abrasiveness  relates  to 
the  cutting  action  given  a  brush  due  to  more  or  less 
gritty  particles  in  the  brush  mixture. 

There  are  no  reliable  tests  for  abrasiveness.  Efforts 
have  been  made  to  develop  an  apparatus  to  test  this 
characteristic,  but  these  have  failed  to  produce  results 
that  check  with  actual  experience  with  the  different 
grades  of  carbons  under  service  conditions.  This  is 
attributed  to  the  influence  of  the  commutating  currents 
on  disintegration  at  the  brush  face,  which  cannot  be 
reproduced  on  the  testing  machine.  Brushes  which 
showed  decided  abrasive  characteristics  in  operation  will 
sometimes  glaze  over  on  the  test  machine  and  run  for  a 
long  period  of  time  without  wear. 

Density. — The  density  of  a  brush  is  the  quality  or 
state  of  having  the  constituent  parts  massed  or  crowded 
together.  The  real  density  of  a  brush  is  the  weight 
of  the  carbon  exclusive  of  pores  compared  to  the  weight 
of  an  equal  volume  of  water,  while  the  apparent  density 
is  the  weight  of  the  carbon  with  the  pores  compared 
to  the  weight  of  an  equal  volume  of  water. 

The  equipment  necessary  for  determining  density  is 
a  micrometer  reading  to  0.001  mm.  and  of  a  size  adapt- 
able to  the  test  specimen  and  an  analytical  balance 
weighing  to  0.0001  gram. 

The  test  specimen  may  be  of  any  uniform  size, 
although  21  in.  x  i  in.  x  ^  in.  (6.35  cm.  x  1.27  cm.  x 
1.27  cm.)   is  a  most  convenient  size. 

The  test  specimen  is  carefully  measured  for  length, 
width  and  thickness  and  the  volume  is  computed  in  cubic 
centimeters.  This  piece  is  then  weighed  and  the  appar- 
ent density  computed  by  comparing  it  to  the  weight  of 
an  equal  volume  of  water.  The  real  density  requires 
a  more  elaborate  test  as  it  is  necessary  to  take  into 
account   the   porosity   of   the   material.     To    do   this   a 


sample  of  known  volume  is  saturated  with  a  liquid  of 
known  density  and  the  weight  of  the  saturated  piece  is 
determined,  the  apparent  density  of  the  sample  having 
been  previously  calculated.  It  is  then  possible  to  make 
a  correction  for  the  liquid  used  to  saturate  the  sample 
and  to  determine  the  real  density  of  the  test  carbon 
exclusive  of  the  pores  by  comparing  this  correct  weight 
to  the  weight  of  an  equal  volume  of  water. 

As  the  average  real  density  of  carbon  brushes  is  2, 
the  apparent  density  will  vary  below  this  value,  depend- 
ing on  the  porosity  of  the  finished  carbon,  which  is 
determined  by  the  material  of  the  mixture  and  the 
process  of  manufacture.  The  apparent  density  of  a  good 
grade  of  electro-graphitic  brush  suitable  for  railway 
work  should  be  approximately  1.5. 

Thermal  Conductivity. — The  thermal  conductivity  of 
a  carbon  brush  is  the  property  of  receiving  and  trans- 
mitting heat  through  its  homogeneous  mass  from  par- 
ticle to  particle  and  from  one  body  to  another  when  in 
contact.  There  has  been  no  practical  laboratory  method 
developed  for  testing  this  characteristic  of  carbon 
brushes.  This  property  depends  upon  the  material  in 
the  brush  as  well  as  the  method  of  manufacture.  There 
is  no  practical  unit  of  measurement  of  this  character- 
istic. Graphite  has  a  higher  thermal  conductivity  than 
most  forms  of  carbon.  A  good  grade  of  electro-graphitic 
brush  suitable  for  railway  work  should  have  the  maxi- 
mum thermal  conductivity  allowable. 

The  above  allowances  are  in  accordance  with  the  speci- 
fication as  adopted  by  the  Power  Club. 

In  the  preparation  of  this  article  the  writer  has  been 
indebted  to  H.  A.  Humiston  of  the  National  Carbon 
Company  and  W.  C.  Kalb  of  the  Corliss  Carbon  Com- 
pany for  very  valuable  suggestions  and  assistance  sup- 
plied by  them. 


Designing  Mine  Signal  Systems 

Operating  Factors  That  Affect  Selection  of  Circuit  Layout  in  Deep-Shaft,  Metal  Mines- 
Ruggedness  of  Equipment  Shown  in  Recent  Work  of  This  Class — 
Costs  of  Modern  System  for  a  3,000-Ft.  Shaft 

By  R.  H.  BACON 

Formerly  Assistant  Electrical  Engineer  Copper  Range  Company 


FEW  classes  of  service  are  more  severe  on  elec- 
trical equipment  from  an  operating  standpoint 
than  mining,  and  the  signal  system,  vital  as  it 
is  to  the  continuous  operation,  safety  and  speed 
of  hoisting,  must  meet  the  severe  operating  conditions 
by  proper  features  of  design.  In  designing  a  system  it 
would  seem,  therefore,  that  consideration  should  be 
given  to  the  following  points  in  the  order  given:  (1) 
Safety,  (2)  reliability,  C3)  speed  of  operation,  (4)  low 
maintenance  cost,   (5)  simplicity. 

Safety  is  placed  first  because  this  is  one  of  the 
weightiest  arguments  in  favor  of  the  electric  system. 
It  is  comparatively  easy  while  designing  the  system  to 
arrange  the  bells,  buzzers  or  lights  so  that  at  any 
place  in  the  shaft,  shaft  house  or  engine  house  it  will 
be  possible  to  tell  what  is  going  on  and  for  the  sender 
of  a  signal  to  know  that  the  signal  was  received  cor- 
rectly. If  this  is  not  taken  care  of  in  the  design,  one 
of  the  important  features  is  lost.  Nothing  gives  a 
greater  feeling  of  confidence  and  security  than  to  hear 
a  signal  repeated  back. 


Reliability  is  self-explanatory.  Without  it  the  system 
loses  the  confidence  of  the  men  and  is  a  serious  handi- 
cap to  production  if  time  is  lost  in  changing  over  to 
the  rope-pull  bell.  Reliability  can  be  attained  only 
through  the  careful  laying  out  of  all  details  of  the 
equipment,  as  will  be  pointed  out. 

Speed  of  operation  is  essential  in  a  busy  shaft,  but 
safety  or  reliability  should  not  be  sacrificed  to  obtain  it. 
As  a  rule  signals  can  be  sent  on  any  electric  system  as 
fast  as  they  can  be  interpreted. 

Low  maintenance  cost  is  not  necessarily  an  offshoot 
of  reliability.  Sometimes  reliability  is  attained  at  the 
expense  of  high  maintenance  costs  due  to  continuous 
inspection.  To  cut  down  the  cost  of  maintenance  a 
system  should  be  so  designed  that  reliability  will  be 
attained  through  rugged  equipment  and  not  by  con- 
stantly going  over  the  switches,  buzzers,  bells,  etc., 
to  see  that  they  are  in  good  operating  condition. 

Simplicity  is  important  because  undue  complications 
in  the  wiring  are  difficult  for  an  electrician  who  is  new 
to   the  job   to   follow.     Consistent   with    the  operating 
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conditions  to  be  met,  a  system  should  be  as  simple  as 
possible  to  accomplish  the  purpose  for  which  it  is  de- 
signed. Necessarily  a  wirinK  layout  for  a  three-compart- 
ment shaft  with  two  hoists  is  more  complicated  than 
one  for  a  single-compartment  shaft. 

Selecting  the  Circuit  Layout 

As  a  typical  example  of  how  the  circuit  layout  may 

1)6  chosen  the  work  of  the  Copper  Range  Company  at 
Painesdale,    Mich.,    is    given    because    of   the    writer's 
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ring  and  red  lamps  to  light  in  the  engine  house.  At 
the  same  time,  however,  the  current  flows  back  down 
the  buzzer  wire  and  all  buzzers  operate  in  the  mine. 
As  the  lander  rings  the  engineer  red  lamps  light  in 
the  lander's  station,  showing  him  that  the  signal  system 
is  operating  correctly.  The  sender  of  the  original 
signal  knows  that  his  signal  has  been  correctly  sent  as 
he  hears  the  identical  one  sent  to  the  engineer  by  the 
lander.  The  engineer  had  a  check  signal  on  his  green 
lamps,  and  if  the  signal  from  the  lander  should  not 
agree  the  error  would  be  very  evident.  Three  men  are 
therefore  on  the  job  and  each  knows  what  is  going  on. 
If  by  any  chance  the  signal  is  not  correct  as  repeated 
back,  the  sender  has  an  opportunity  to  stop  the  move- 
ment of  the  hoist. 

If  it  is  desired  to  ring  direct  from  underground  to 
the  engineer,  the  double-throw  switch  in  the  lander's 
station  is  thrown  in  the  up  position.  In  this  case  as 
soon  as  the  switch  at  a  level  is  closed  current  flows  up 
the  bell  wire  directly  to  the  engineer's  bell,  lighting 
the  red  lamp  in  the  lander's  station  and  also  the  red 
lamps  in  the  engine  house.  It  will  be  noted  that  in  this 
case  the  green  lamps  are  entirely  cut  off  as  the  circuit 
is  open  when  the  switch  is  thrown  into  the  up  position. 
By  following  up  the  buzzer  wire  and  passing  through 
one  pole  of  the  switch  it  will  be  found  that  this  wire 
also  goes  to  the  engine  house,  for  a  white  light  in  this 
case.  As  the  buzzers  operate  underground  this  light 
lights  up,  showing  the  engineer  at  once  that  the  signal 
on  his  bell  came  directly  from  under  ground.    By  using 
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FIG.  1 — SYSTEM   FOR   A  TWO-COMI'ARTMENT  SHAFT  RINGING  ON 
ONE   SIDE  ONLY 

The  sender  of  a  signal  hears  the  signal  repeated  back  by  the 
buzzers  at  each  station.  This  system  was  developed  by  the 
Copper  RanRe  Company.  Painesdale.  Mich.,  all  buzzers,  switches 
and  bells  being  built  In  the  company  shops. 

familiarity  with  the  design  of  these  systems,  which 
were  laid  out  for  5.000  ft.   (1,524  m.)   of  depth. 

In  this  district  a  "lander"  is  used  who  does  all  signal- 
ing to  the  engineer,  and,  with  the  idea  of  relieving  the 
lander  of  Sunday  work  and  of  the  possible  elimination 
of  that  post,  it  was  thought  desirable  to  design  the 
system  for  dual  operation,  i.(.,  straight  from  under- 
ground or  through  the  lander.  In  each  case,  however, 
the  signals  were  to  be  repeated  back  underground  before 
moving  the  hoisting  engine. 

Referring  to  Fig.  1,  it  will  be  seen  that  the  under- 
ground circuit  consists  of  three  wires  and  a  ground 
return.  As  the  shaft  is  a  two-compartment  shaft  with 
ringing  for  one  side  (.i.e.,  to  ring  the  north  side  up,  ring 
the  south  side  down),  there  is  one  bell  in  the  engine 
house  and  one  for  the  lander.  The  wires  therefore  con- 
sist of  a  feed,  a  bell  wire  and  a  buzzer  wire,  using  the 
ground  return  for  both  the  bell  and  the  buzzer  circuit. 

With  the  double-throw  switch  in  the  lander's  station 
in  the  down  position  the  operation  is  as  follows:  On 
closing  the  level  switch  buzzers  on  every  level  buzz,  the 
lander's  bell  rings  and  a  set  of  green  lamps  light  up  in 
the  lander's  stations.  A  set  of  four  green  lamps  in  the 
engine  house  also  light  up,  giving  the  engineer  a  pre- 
liminan,'  signal.  On  receiving  the  signal  the  lander 
repeats  the  signal  to  the  engineer,  causing  the  bell  to 
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FIG.  2 — A  TYPICAL  SYSTEM  FOR  A  THREE-COMPARTMENT  SHAFT 

This  system  is  used  by  the  East  Butte  Copper  Mining  Com- 
pany at  the  Pittsmount  mine.  Butte.  Mont.  There  is  a  bell  in  the 
engine  house  for  each  compartment  and  two  hoists.  One  hoist 
is  for  a  single  compartment  of  the  shaft  used  to  transport  men 
and  materials. 

the  switch  on  his  stand  he  repeats  the  signal  back.  While 
the  engineer  thus  has  definite  knowledge  that  the  system 
is  operating  direct  from  under  ground,  the  lander  always 
notifies  him  of  the  throwing  of  the  switch  making  the 
change. 
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In  this  layout  the  telephone  system  has  no  part  as 
it  is  entirely  independent.  In  some  installations  the 
telephones  are  a  part  of  the  circuit  system,  the  wires 
running  in  the  same  conduit  or  cable.  It  is  the  belief 
of  the  electrical  department  of  the  Copper  Range  Com- 
pany that  the  two  systems  should  be  entirely  indepen- 
dent and  have  no  related  functions.  While  there  is 
additional  expense  involved  in  such  a  scheme,  it  does 
away  with  the  possibility  of  electrical  troubles  on  the 
signal  system  putting  the  telephone  service  out  of  com- 
mission. In  the  telephone  system  of  this  company  it 
is  possible  to  talk  from  any  surface  location  to  about 
every  third  level  in  all  shafts. 

In  the  Butte  district  operations  are  carried  out  differ- 
ently from  methods  in  the  Michigan  copper  country. 
A  typical  example  of  a  more  complicated  system  is  shown 
in  Fig.  2  for  the  Pittsmont  mine  of  the  East  Butte 
Copper  Mining  Company.  There  are  in  this  case  two 
distinct  types  of  signals:  (1)  the  signals  that  the  sta- 
tion- tenders  use  to  connect  with  the  hoisting  engineer 
and  top  man  and  which  no  one  in  the  mine  except  the 
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FIG.    3 — ONE    METHOD    OF    LOOPING    CABLE    INTO    STATION 
JUNCTION  BOXES  TO  FACILITATE  TROUBLE  SHOOTING 

station  tenders  is  supposed  to  use;  (2)  a  system  of 
buzzer  signals  that  is  used  by  others  in  the  mine  for 
the  purpose  of  getting  the  station  tenders  and  in  con- 
nection with  the  mine  telephones. 

As  shown  in  the  wiring  diagram  in  Fig.  2,  there  are 
ten  wires,  as  follows :  East  shaft  compartment,  1 ;  west 
shaft  compartment,  1 ;  "chippy"  compartment,  1 ;  top 
man,  1;  telephone,  2;  buzzer  system,  3;  common  return 
wire,  1. 

Each  compartment  of  the  shaft  has  a  separate  bell 
in  the  engine  house,  and  all  pull  switches  operating  in 
their  respective  compartments  are  in  multiple.  The 
buzzer  system  used  for  signaling  station  tenders  and 
top  men  and  also  as  a  call  for  the  mine  telephone  con- 
sists of  one  buzzer  on  each  level,  one  at  the  surface  and 
one  in  the  engine  room.  All  buzzers  operate  when  any 
buzzer  switch  is  closed. 

A  system  for  a  two-compartment  shaft  with  a  separate 
bell  for  each  compartment  is  shown  in  Fig.  3.  This 
system  is  in  use  at  the  Butte  &  Superior  Mine,  Butte, 
Mont.    From  the  sketch  it  will  be  seen  that  the  general 


wiring  scheme  comprises  one  wire  No.  2  as  a  common 
return  wire,  wires  No.  1  and  No.  3  as  bell  wires,  and 
No.  4  and  No.  5  taking  care  of  the  buzzer  circuit. 

Pull  switches  are  placed  upon  each  level  and  in  skip 
pockets  within  easy  reach  of  the  cage  tenders.  There 
are  also  a  buzzer  and  push-button  on  the  engineer's 
stand.  In  case  of  a  misunderstanding  of  signal  the 
engineer  can  call  for  the  signal  to  be  repeated.  The 
buzzers  are  independent  of  the  hoist  signals  and  are 
used  for  signaling  cage  tenders  or  by  the  engineer  as 
stated. 

Reliability  of  Equipment  Extremely  Important 

Having  chosen  the  circuit  layout,  the  most  difficult 
part  remains,  that  of  selecting  the  equipment  and  the 
proper  installation.  While  working  the  circuit  out  on 
paper  and  laying  out  just  what  it  is  to  do  is  very  im- 
portant, the  problem  of  meeting  the  severe  operating 
conditions  is  the  real  stumbling  block.  The  next  logical 
step  is  the  selection  of  the  voltage  and  deciding  whether 
alternating  or  direct  current  is  to  be  used. 

Numerous  systems  are  operating  on  direct  current 
through  motor-generator  sets  or  storage  batteries  or 
both.  There  are  some  advantages  to  be  gained  through 
the  use  of  direct  current,  but  on  the  whole  the  use  of 
ordinary  standard  60-cycle,  110-volt  lighting  current 
simplifies  the  problem.  With  the  large  systems  electri- 
fied as  they  are  continuity  of  service  is  very  essential 
to  other  operations  as  well  as  the  signal  system,  and 
possible  interruptions  of  the  signal  supply  become  less 
important  if  a  mechanical  signal  is  used  for  emergencies. 
In  mines  that  do  not  use  the  wire  rope  pull  bell  as  a 
standby  but  use  an  auxiliary  electric  system  for  emer- 
gency the  point  is,  and  should  be,  considered  more  care- 
fully. In  such  a  case  the  system  can  be  designed  to 
operate  on  either  current,  storage  batteries  being  used 
for  emergency. 

Single-stroke  bells  seem  to  be  far  more  desirable  for 
signaling  work  of  this  class  than  the  vibrating  type. 
The  strokes  being  distinct  and  easily  read,  code  signals 
with  slight  time  intervals  can  be  used.     In  the  Michi- 


COST  data  for  a  3,000-FT.-SHAFT  SIGNAL  SYSTEM,  CHAMPION 
COPPER  COMPANY,  PAINESDALE,  MICH.  (1918) 

Underground  Feed: 

3,000  ft.  l-in.  conduit,  at  $170  per  1,000  ft $510  00 

9,000  ft.  No.  8  R.C.  wire,  at  $33  per  1,000  ft 297,00 

30  PRX  junction  boxes,  at  $3.48  each 104.40 

F'iber  cleats,  30,  at  20  cents  each 6.  00 

Labor  (timber  men  on  conduit  and  boxes) ,  three  men  at 

$4.75,  two  shifts 28.50 

Labor  (electricians,  pulling  main  feeds),  three  men  at 

$4.25,  two  shifts 25.50 

$971,40 

Underground  Stations: 

Switch  and  buzzer  units,  29,  at  $26  each $754,  00 

I,abor  of  installing,  $1.25  each 36.  25 

— 790  25 

Lander's  Station: 

Material  (wire,  small  switches,  etc.) $3,  00 

Signal  switch 12,00 

I^ander's  bell 25  00 

Labor  two  men,  two  shifts,  at  $4 1 6 ,  00 

56  00 

Enginc-House  Wiring: 

100  ft.  l-in..onduit,  at  $17 $17.00 

300  ft.  No.  8  R.C.  wire,  at  $3.30  per  100 9  90 

Signal  switch 1  2 ,  00 

lOncincer's  bell 30  00 

Material  miscellaneous 5  00 

Labor,  two  men,  five  shifts,  at  $4 40,  00 

—  113  90 

Lino  Work  Between  Shaft  House  and  Engine  House:* 

500  ft.  No.  6  W.  P.  wire $20.00 

2,000  ft.  No.  8  iron  wire   26  00 

Labor,  two  men,  one  shift,  at  $4 8. 00 

— 54  00 

Grand  total $1,985  55 


•  Pole  line  already  built. 
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gan  district  the  half  bell  is  used  extensively,  in  which 
case  the  hoist  is  moved  slowly  until  the  switch  is  re- 
leased and  the  bell  plunger  or  core  drops  back.  The 
Copper  Range  Company  has  developed  a  powerful  en- 
gineer's bell  of  this  single-stroke  core  type  with  an  18-in. 
(45-cm.)  gong.  The  lander's  bell  is  a  smaller,  slightly 
different  type  using  a  6-in.    (15-cm.)    gong. 

The  weakest  part  of  a  signal  system  is  usually  the 
underground  stations.  Rugged  switches  for  this  service 
have  been  developed  by  the  mining  companies  as  com- 
mercial designs  have  not  stood  up  under  the  service  in 
most  cases.  There  is,  however,  an  evident  need  for  im- 
provement as  most  companies  would  rather  buy  such 
e(iuipment  than  build  it  themselves. 

In  Fig.  4  is  shown  the  underground  switch  and 
buzzer  unit  developed  by  the  Copper  Range  Com- 
pany. The  switch  makes  and  breaks  in  oil  and  all  parts 
are  built  to  stand  hard  service.  Brass  is  used  whsre 
corrosion  might  affect  the  working  action.  As  shown  in 
Fig.  4,  this  switch  and  the  buzzer  are  mounted  on  a 
creosoted  2-in.  (5-cm.)  plank  as  a  standard  station  unit. 
The  switch  may  be  held  in  the  closed  position  by  means 
of  the  latch  A.  While  the  switch  is  in  this  closed  posi- 
tion all  of  the  buzzers  in  the  mine  are  sounding  a  warn- 
ing that  the  hoist  is  being  held.  It  would  not  be  pos- 
sible, however,  to  signal  the  engineer  by  closing  any 
other  switch. 

Oil  switches  are  used  for  several  reasons.  There  is 
always  a  certain  amount  of  arcing  connected  with  break- 
ing a  solenoid  circuit,  and  in  time  this  arcing  burns 
through  the  contacts.  Breaking  the  arc  in  oil  eliminates 
this  source  of  possible  trouble.  The  oil  also  lubricates 
the  bearing  surface  of  the  plunger  and  prevents  dust 
from  making  the  switch  sluggish.  In  case  the  switch 
is  not  operated  for  long  periods  of  time  the  oil  protects 
the  contacts  and  spring  from  corrosion. 

Buzzers  suitable  for  mine  use  have  been  developed 
commercially  within  recent  years.  They  should  be  very 
rugged  and  as  nearly  waterproof  as  possible.  No  adjust- 
ments should  be  required  and  the  life  of  the  tongue 
should  be  as  long  as  possible.  The  tone  should  not  be 
unpleasant.  The  one  shown  in  Fig.  4  is  built  by  the 
company  and  meets  these  requirements. 

Protecting  Shaft  Circuits 

Two  methods  of  installation  are  in  use  for  placing 
signal  circuits  in  the  shaft,  one  lead  cable  and  the 
other  conduit.  In  either  case  all  wiring  should  be 
totally  inclosed  from  the  engine  house  to  the  last  shaft 
station.  Lead  cable  has  the  advantage  of  being  water- 
proof provided  that  the  entrances  to  junction  boxes, 
buzzers  and  .^witches  are  also  water-tight.  Conduit 
circuits  have  given  good  service  in  a  great  many  cases 
and  afford  an  easier  method  of  pulling  out  a  section  for 
repairs.  In  the  Butte  district  the  practice  has  been 
to  favor  the  lead  cable  for  signal  use.  In  the  Michigan 
mines  conduit  is  used.  By  placing  junction  boxes  at 
every  level  with  a  conduit  union  above  the  bo.x  sections 
can  be  taken  out  very  easily  in  case  of  grounded  cir- 
cuits. Mechanical  strength  is  essential,  and  partly  for 
that  reason  No.  8  rubber-covered  wire  in  1-in.  (2.5- 
cm.)  conduit  has  beenused  in  the  system  of  the  Copper 
Range  Company. 

Trouble  Shooting  Made  Easy 

To  facilitate  the  location  of  troubles  arrangement 
should  be  made  for  sectionalizing  the  line.  In  Fig.  3 
this  is  done  by  the  use  of  single-pole  knife  switches 


in  the  junction  boxes.  Each  wire  may  be  disconnected 
from  the  lower  levels  and  by  another  switch  from  the 
circuit  on  that  level.  In  the  system  of  the  Copper 
Range  Company  terminal  lugs  are  used  in  the  junction 
boxes  instead  of  switches.  In  case  of  a  ground  on  a 
wire  in  a  3,000-ft.  (900-m.)  shaft  the  line  is  opened 
at  the  1,500-ft.  (450-m.)  level.  If  the  trouble  remains 
it  is  evident  that  the  location  of  the  ground  is  in  the 
upper  half.  By  repeating  the  sectionalizing  the  point 
may  be  located  within  a  few  levels.  By  climbing  the 
ladders  and  making  an  inspection  of  each  station  the 
trouble  can  usually  be  found  quickly. 

Fuses  should  be  so  arranged  that  protection  will  be 


FIG.  4  —  SWITCH  AND  BUZZER  UNIT  FOR  UNDERGROUND  SIGNAL 
STATIONS,  SHOWING    METHOD  OF   MOUNTING 

had  on  all  parts  of  the  circuit  and  in  such  a  way  that 
a  blown  fuse  will  indicate  which  wire  is  grounded. 

First  cost  of  a  system  is  usually  indicative  of  careful 
thought.  It  may  be  the  most  economical  expenditure 
in  the  course  of  time.  The  system  of  the  Copper  Range 
Company  showed  a  cost  of  approximately  $1,930  in  1918 
for  a  3,boO-ft.  shaft,  including  everything  except  a  few 
minor  miscellaneous  items.  All  bells,  buzzers  and 
switches  were  built  in  the  shops  of  the  company  and 
all  materials  were  of  the  best.  There  has  been  virtually 
no  maintenance  expense  since  the  first  installation  in 
1916.  with  five  shafts  now  in  operation. 


A  Costly  Experience  Resulting  from  Political  Interference 


Regardless  of  the  integrity,  engineering  ability  and  desire 
of  the  head  of  any  municipally  owned  light  and  power  system 
to  keep  his  department  free  of  politics,  the  engineering  which 
may  be  done  under  this  form  of  ownership  cannot  help  but 
be  influenced  by  politicians.  Even  in  the  Seattle  municipal 
system,  which  has  often  been  referred  to  as  the  highest  type 
of  municipal  electric  operation^  and  which  has  at  its  head 
J.  D.  Ross,  a  very  progressive  engineer,  this  condition  has 
occurred  and  resulted  in  an  expenditure  of  nearly  $4,000,000. 
which  is  drawing  no  return.  There  the  public  and  politi- 
cians were  not  content  with  the  judgment  of  the  municipal 
electric    department    and    allowed    interference    that    resulted 


in  an  unsound  hydro-electric  development  on  Cedar  River. 
which  culminated  in  two  disastrous  floods  in  1918.  Attempts 
to  prevent  repetition  of  the  trouble  have  proved  futile  and 
costly,  and  the  present  outlook  is  that  a  large  investment 
has  been  thrown  away.  As  pointed  out  in  the  May  1.  1920, 
issue  of  the  Electrical  World,  Mr.  Ross  has  proposed  -a 
solution  which  will  at  least  enable  the  city  to  use  its  Cedar 
Hiver  power  plant,  but  politics  again  is  raising  obstacles. 
A  privately  owned  utility,  which  has  a  constant  incentive 
to  make  no  useless  expenditures  of  money  or  unsound  devel- 
opments, would  have  avoided  this  situation,  which  the  city 
of  Seattle  will  now  have   to  absorb   in   taxes  or  higher  r_ites. 


.jliS^:;  A 


/,      -tS^  V.I 


1.  Cedar  River  dnni 
and  a  portion  of  tlie 
basin  above,  the  f:ir 
embankment  of  which 
is  a  glacial  moraine 
tlirough  which  the  im- 
pounded water  Altered 
and  caused  two  dis- 
.istrous  floods  in  1918. 
Some  results  of  this 
catastrophe  are  shown 
below.  Attempts  to 
seal  this  basin  Ii.i\i> 
been  futile,  and  ms  ;i 
result  practically  no 
watei-  is  being  ston-d 
behind  ti"io  dam,  which 
cost  $1,700,000.  Tt. 
this  cost  must  b-' 
added  interest  to  th» 
maturity  of  the  bonds. 
11.260,000  :  the  cost  of 
unsuccessful  sealing 
operations,  $382,000.  a 
bond  issue  of  $175,000 
to  pay  the  cost  of  the  first  flood,  and  the  Interest  to  maturity  an  amount 
on   this  bond  Issue  of  S72. 187.50.      In  addition  there  are  suits        cause 


pending  for  the  second  and  most  disastrous  of  the  floods  for 


f   $500,000.    which,   if  Seattle   Is  held   liable,   will 
total    loss    from    this    municipal    adventure    of    more 
than    $4,000,000. 


Protection  of  Transniissioii  Systems — II 

A  Comprehensive  Analysis  of  Abnormal  Voltages  Which  May  Occur 
on  Transmission  Systems  and  Methods  Adopted  by  a  Company  in 
Sweden  to  Protect  Station  Apparatus  from  Insulation  Break -down 

Uy    I'KOF.  EMIL  ALM 


THE  protection  of  overhead  transmission  sys- 
tems against  voltages  developed  by  atmos- 
pheric disturbances  and  grounding  oi  a  line 
conductor  and  excessive  voltage  rise  at  the 
neutral  were  considered  by  the  author  in  the  first  part 
of  this  article,  published  in  the  Electrical  World  for 
Aug.  7.  It  is  now  the  purpose  to  consider  the  nature 
of  traveling  waves  and  means  of  controlling  them.  As 
previously  mentioned,  traveling  waves  will  be  produced 
both    when    atmospheric    static    charges    are    set    free. 


occur  when  an  insulator  string  flashes  over.  As  these 
are  designed  for  a  flash-over  of  about  250,000  eflfective 
volts,  traveling  waves  will  propagate  to  either  side  of 
the  flash-over  point  (Fig.  2),  having  an  amplitude  of 
(250,000/2)  V 2  =  125\''2  kv.  and  a  voltage  jump  of 
twice  this  value,  or  250 \/2  kv.  The  doubled  potential 
change  caused  by  the  reflection  of  such  a  wave  with 
an  amplitude  of  250  \/2  kv.  is  usually  considered  as  the 
highest  voltage  jump  which  can  occur,  except  those  due 
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FIG.  1 — CONNECTION  SCHEME  FOR  PLANT  AND  TRANSMI£SION  SYSTEM  AT  UNTBA,  SWEDEN 

.■\bbrf\iatlons :  OS  —  oU  circuit  breaker  :  T  =  transfornuT :  /*/  =  transformer  ir.ductunce  coil :  Ri  ^  shunt  resistance  for  same ; 
L,  =  line  inductance  coil:  /?,  =  shunt  resistance  for  same;  /?„  ^neutral  resistance:  Tq  —  transformer  neutral  resistance.  The 
generating  station   is   connected   to   Vartan   over  100-kw.  transmission  lines. 


whether  these  are  accompanied  by  grounds  or  not,  and 
by  switching,  short  circuits,  etc.  These  waves  travel 
along  the  lines  with  a  comparatively  steep  front  and 
when  they  reach  the  transformer  windings  may  cause 
the  break-down  of  the  latter.  Condensers  could  hardly 
be  used  as  a  protection  against  over-vo'itages  of  this 
nature,  so  that,  besides  a  heavy  insulation  between  the 
tunis  and  layers  of  the  windings,  reactance  coils  must 
be  resorted  to. 

For  transformers  of  the  size  involved  there  is  no 
difficulty  in  providing  such  a  heavy  insulation  at  a  rea- 
sonable cost,  and  this  has  been  considered  the  most 
important  means  to  prevent  operating  disturbances 
caused  by  traveling  voltage  waves.  Space  has,  however, 
been  provided  for  reactance  coils  both  for  the  incoming 
lines  and  for  each  transformer,  although  these  coils 
have  not  as  yet  been  installed. 

Evaluation  of  Distltibances  Caused  by 

Tra\-eling  Waves 

Comparing   the    amplitudes    of   the    traveling   waves 

which  can  be  set  up  from  switching  or  other  operating 

disturbances,  it  has  been  found  that  the  worst  results 


to  direct  lightning  strokes,  and  the  highest  for  which 
protection  should  be  provided.  The  transformers  are 
constructed  with  a  2-mm.  paper  insulation  between  the 
winding  turns,  and  one-tenth  of  the  winding  nearest 
the  terminals  is  strengthened  to  2.65  mm.  The  dis- 
tance from  copper  to  copper  in  the  coils  nearest  the 
terminals  is  20  mm.  and  is  thereafter  reduced  to  11  mm. 
in  the  ordinary  coils.  For  a  minute's  test  this  should 
correspond  to  a  dielectric  strength  of  60  kv.  and  75  kv. 
respectively  for  the  insulation  between  the  turns  and 
about  135  kv.  and  80  kv.  respectively  for  the  insulation 
between  the  coils.  For  momentary'  stresses  it  may  be 
assumed  that  the  dielectric  strength  of  oil  is  from  two 
to  three  times  greater  than  for  a  continuous  stress, 
depending  on  the  distance,  and  for  solid  dielectrics  it 
is  even  greater. 

Starting  out  from  the  fact  that  the  voltage  jump  of 
a  reflected  wave  would  correspond  to  about  500  kv. 
effective,  it  would  seem  as  if  the  insulation  used  would 
be  insufficient,  provided  that  we  considered  the  trans- 
former winding  as  a  straight  line  of  high  resistance 
against  tho  wave.     If.  on  the  other  hand,  we  take  the 
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capacity  between  the  turns  into  consideration,  the  con- 
ditions will  be  more  favorable,  at  least  for  the  insula- 
tion between  the  turns.  The  momentary  stress  between 
the  turns  nearest  the  terminals  has  been  calculated  to 
approximately  60  kv.  effective.  The  first  coil  will,  how- 
ever, take  up  almost  the  entire  voltage  jump  of  the 
wave,  so  that  the  weak  point  in  a  transformer  will  un- 
doubtedly be  found  in  the  insulation  between  the  coils. 
On  this  account  the  installation  of  reactance  coils  as  a 
further  protection  has  been  considered,  as  previously 
mentioned. 

Inasmuch  as  both  theoretical  investigations  and  ex- 
periments have  shown  that  with  undampened  reactance 
coils  the  amplitude  of  the  overvoltages  in  certain  parts 
of  the  switch-house  could  increase  considerably  above 
the  amplitude  of  the  primary  disturbance,  it  was  from 
the  beginning  clear  that  some  sort  of  damping  device 
had  to  be  provided.  Calculations  were  made  for  a  damp- 
ing device  consisting  of  a  horn-gap  arrester  and  a  re- 
sistor and  these  showed  that  with  suitably  dimensioned 
resistances  a  fully  satisfactory  damping  could  be 
obtained. 

As,  however,  horn-gap  arresters  for  the  voltage 
in  question  require  a  considerable  space  both  for  them- 
selves and  for  the  accompanying  resistance,  it  was  found 
that  such  an  arrangement  would  be  rather  expensive  as 
compared  to  its  advantage.  On  this  account,  and  inas- 
much as  the  lines  and  apparatus  had  been  designed  for 
test  voltages  as  high  as  250  kv.,  the  required  damping 
was  obtained  by  shunting  the  reactance  coils  with  non- 
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FIG.    3 — EQUIVALENT  DIAGRAM    OF   PROTECTIVE   APPARATUS 
(Fig.  2  appeared  in  the  first  installment  of  this  article.) 

inductive  resistances  (Campos  arrangement).  This  ar- 
rangement has,  however,  the  drawback  that  a  consider- 
able portion  of  the  voltage  wave,  against  which  the  coil 
is  supposed  to  protect,  passes  through  without  change  in 
the  wave  front.  On  this  account  space  has,  as  previously 
stated,  been  provided  for  reactance  coils  for  each  line 
and  each  transformer  (Fig.  1).  A  protective  system  is 
obtained,  therefore,  equivalent  to  that  shown  in  Fig.  3 
in  which  W  also  indicates  the  wave  resistances. 

If,  in  the  first  place,  we  assume  the  inductances  L,  and 
L,  so  high  that  the  wave  passing  through  them  can  be 
neglected,  then  the  amplitude  of  the  wave  which  goes 
to  W^  through  the  shunt  resistance  R,  is: 


R2  +  Wi  +  Wi 


El 


When  this  wave  in  turn  passes  the  shunt  resistance  R, 
to  the  reactance  coil  of  the  transformer,  then  the  warve 
passing  to  W,  will  have  an  amplitude  of: 

2W:, 


E,  = 


Ri  +  W»  +  Wr, 


Ei 


For  atmospheric  disturbances  we  can  put  approxi- 
mately, W,  =  700  ohms,  W,  =  W,  =  300  ohms.  The 
length  of  W,  =  100  m.  and  of  W,  =  10  m.,  and  their 
capacities  approximate  10  X  10  "^°  and  1  X  10  "'"  farad 
respectively. 

The  resistances  R.,  and  R,  should  now  have  such  values 
that  the  charging  of  the  transformer  does  not  take 
place  in  an  oscillatory  manner,  but  aperiodically.  On 
the  other  hand,  they  should  be  as  large  as  possible  in 


order  that  the  voltage  let  through  shall  not  have  too 
high  an  amplitude.  Their  size  depends,  therefore,  to  a 
great  extent  on  the  size  of  inductances  L.  and  L,.  As 
the  maximum  energy  of  the  wave  is  absorbed  in  a 
shunt  resistance  when  its  resistance  in  ohms  is  equal 
to  the  sum  of  the  wave  resistances  on  either  side, 
we  get 

R^  =  700  +  300  =  1,000  ohms. 

R^  =  300  -f  300  =     600  ohms. 
With  the  above  values  for  W  and  R,  we  get: 


*l 


£■. 


0.3  E, 


and 


E. 


0.5  £■,  =  0.15  E,. 


When  this  wave  reaches  the  transformer  W,,  practically 
a  doubling  of  the  voltage  occurs,  so  that  the  first  wave 
which  enters  the  transformer  has  an  amplitude  O.SE",. 
If,  therefore,  E,  equals  a  voltage  wave  of  250  kv.,  then 
the  transformer  winding  will  be  exposed  to  a  voltage 
of  about  75  kv.  On  account  of  the  capacity  between 
the  turns  of  the  winding  the  stress  between  the  turns 
will  only  be  about  12  per  cent  of  this,  or  about  9  kv. 

Voltage  Stress  on  Transformer  End  Coil 

It  is,  however,  of  particular  interest  to  get  an  idea 
of  what  the  voltage  on  the  first  coil  will  be.  The  length 
of  its  conductor  is  about  120  m.,  and  if  the  velocity  of 
the  propagation  of  the  wave  in  the  winding  is  about 
40  per  cent  of  what  it  is  on  the  bus,  then  the  equivalent 
length  (with  the  same  velocity  as  on  the  bus)  would  be 
about  300  m.,  corresponding  to  a  time  of  1  micro-second. 
If  W.  and  W„  in  Fig.  3  are  replaced  with  condensers 
C,  and  C„  it  would  be  possible  to  carry  out  the  calcula- 
tion by  means  of  the  so-called  "operator-method"  de- 
veloped by  Pleijel.  As  these  calculations  are  very  intri- 
cate, use  will  be  made  instead  of  the  method  with 
reflection  factors,  which,  by  making  certain  simplified 
assumptions,  leads  to  a  quicker  solution.  Damping  in 
the  busbars  will  be  neglected,  though  it  is  an  assump- 
tion which  would  be  fully  permissible  with  copper  bars, 
and  which  even  with  the  heavy  iron  pipes — IJ  in.  and 
1  in.  (3.8  cm.  and  2.5  cm.)  respectively — which  are 
used  in  this  case  can  be  considered  altogether  unfavor- 
able. 

On  II',  the  charge  oscillates  between  R,  and  W„  and 
will  in  one  second  make  fifteen  complete  oscillations. 
Inasmuch  as  the  reflection  factor  between  W,  and  /?,  is, 
approximately, 

_  Ri  +  Wz  -  W^  _  -    ■ 
^'■■'^  ^  Ri+  W-3+  Wr,       "•*'' 

and  the  reflection  factor  between  W,  and  W^, 

^'M  =  1. 
the  result  of  the  first  impulse  after  fifteen  oscillations 
will  be 

0.15 ;?i  ,/^  t^^^'f  .  [1  -[(Kr!A'Kr!.«yn=  O.GEu 

During  ten  oscillations  on  W,  the  charge  on  W,  has 
made  one  oscillation.  As  the  reflection  factor  between 
W,  and  R,  is 

Ri  +  Wi,  -  Ws 


^'^  ~  Ri  f   m  +iWs 
and  between  W,  and  R, 

R-  ]'Wi  -',W» 


KrZi  = 


R-2  +  Wi  '\-  W» 


=  0.5 


=  0.7. 
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the  next  impulse  which  from  W,  reaches  W,  will  be: 

0.15E',  X  0.5  X  0.7  =  0.35  X  O.ISE,. 
After  five  oscillations  (15  —  10)   it  will  have  a  value: 

0.35  X  0.15  El  X  ^^  (1  -  0.5'')  =  0.2£'i. 
O.o 

The  total  voltage  to  which  the  first  coil  is  subjected  will 
therefore  be  about 

E,,  =  (0.6  +  0.2) £,  =  0.8  E„ 

or  if  E,  =  250  kv., 

E,,  =  200  kv. 

If  we  take  into  consideration  that  part  of  the  waves 
even  enter  the  inductances  and  that  a  certain  damping 
takes  place  when  the  waves  pass  back  and  forth  on  the 
busbars,  the  voltage  across  the  first  coil  will  be  some- 
what less.  The  assumptions  made  in  order  that  this 
calculation  shall  be  fairly  accurate  are,  besides  the 
neglecting  of  the  damping  effect,  partly  that  the  re- 
sistances can  be  considered  as  "concentrated"  and  partly 
that  the  "equivalent"  conductor  length  of  the  induc- 
tances is  greater  than  the  equivalent  conductor  length 
of  the  first  transformer  coil,  or,  in  other  words,  that 
the  time  it  takes  for  a  wave  to  pass  either  coil  shall 
be  more  than  1  micro-second.  If  we  assume  that  the 
velocity  of  propagation  in  the  reactance  coil  and  the 
transformer  winding  is  the  same,  their  actual  conductor 
length  must  therefore  be  greater  than  the  first  trans- 
former coil. 

As  the  above  value  of  the  voltage  between  the  first 
and  second  coils  is  on  the  safe  side  and  as  the  stress 
is  only  of  short  duration,  there  is  every  rea.son  to  believe 
that  the  insulation  provided  between  the  transformer 
coils  is  sufficient.  It  is,  for  that  matter,  not  necessary 
to  make  the  charging  fully  aperiodic,  as  it  can  very  well 
be  .somewhat  oscillatory.  On  this  account  the  size 
of  the  shunt  resistances  can  be  considerably  increased 
(50  to  100  per  cent)  without  materially  increasing  the 
pressure  rise.  If  for  example  R,  and  R,  were  doubled, 
then  the  voltage  on  the  first  coil  would  be  about  0.6E„ 
instead  of  O.Sfi",  as  in  the  previous  case:  that  is,  150  kv. 
instead  of  200  kv.  The  size  of  the  inductances  should 
then  strictly  be  increased  in  proportion  to  the  square 
if  an  aperiodic  charging  be  still  desired,  but,  as  already 
mentioned,  this  is  an  unnecessarily  severe  condition. 

Iron  Piping  Considered  for  Inductance  Coils 

It  had  originally  been  planned  to  make  the  induc- 
tances relatively  large  (10  to  20  milliheuries)  and  of 
copper.  On  account  of  the  favorable  influence  which 
the  capacity  between  the  turns  has  proved  to  have  on 
potential  stresses,  it  is  safe  to  say  that  these  values 
can  be  reduced.  As  it  has  furthermore  been  shown 
that  iron  conductors  have  a  much  higher  damping 
ibiiity  than  copper,  it  is  under  consideration  to  sub- 
^titute  coils  of  iron  pipe  for  the  copper  coils.  On  ac- 
count of  the  increased  losses  and  in  order  to  get  them 
into  the  compartments  already  provided,  these  iron  coils 
would  have  to  be  made  for  considerably  lower  in- 
ductance; but.  on  the  other  hand  they  have  a  much 
more  powerful  damping  effect  on  the  traveling  wave. 

The  resistances  should,  as  already  mentioned,  have 
as  short  a  conductor  length  as  possible.  It  would  be  best 
if  this  could  be  made  of  rods  of  some  material  with 
high  resistance,  for  example,  "silit."  Experiments  have, 
however,  shown   that   "silit"  exposed   to   the   pressure 


shocks  of  traveling  waves  to  a  considerable  degree  loses 
its  resistance,  and  this  material  is  therefore  unsuitable. 
Another  method  would  be  to  deposit  spirally  a  thin 
layer  of  some  metal  with  high  resistance  on  a  porcelain 
rod,  for  example,  platinum.  The  simplest  way  is,  natu- 
rally, to  wind  fine  high-resistance  wire  on  some  kind  of 
insulating  rod,  such  as  porcelain,  bakelite,  etc.  In  that 
case,  however,  the  resistance  conductor  will  be  rather 
long.  If  the  inductance  coils  are  made  of  iron  pipe,  it 
is  not  out  of  question,  however,  that  the  damping  which 
would  be  obtained  owing  to  the  high  current  density 
would  be  suflScient  to  prevent  pressure  rises  above  the 
amplitude  of  the  primary  disturbance. 

In  this  connection  it  may  be  mentioned  that  the  high- 
voltage  oil  circuit  breakers  are  provided  with  charging 
resistances  for  reducing  the  current  shocks  from  cut- 
ting in  transformers  and  for  reducing  the  traveling 
waves  caused  by  switching. 

Resonance  Due  to  Harmonics  in  the  Generator 
Voltage  Wave 

With  the  rotor  removed  each  generator  has  a  leakage 
reactance  of  0.799  ohm.  With  the  rotor  in  place  the 
leakage  reactance  may  be  assumed  to  be  0.6  ohm. 

With  transformer  ratio  at  Untra  equal  to  15,  the 
generator  reactance  corresponding  to  the  high-voltage 
.side  =  15'  X  0.6  =  135  ohms,  and  the  inductance  is: 

L,j  =  135/2  It  25  =  0.86  henry. 

To  this  must  be  added  the  leakage  reactance  of  the 
transformer,  which,  measured  on  the  high-tension  side, 
is  78  ohms,  corresponding  to  a  reactance  of 

L,  =  78/2  t:  25  =  0.5  henry. 

For  each  unit  the  total  leakage  reactance  per  phase  is 
thus: 

L  =  0.86  -f  0.5  =  1.36  henries. 

The  capacity  per  phase  of  either  line  is  figured  to  be 
1.17  m.fd.  at  100,000  volts  and  normal  frequency,  cor- 
responding to  a  charging  current  of  10.6  amp.  Neglect- 
ing the  magnetizing  inductance  of  the  transformer  as 
compared  with  the  capacity  which  is  permissible  with 
frequencies  higher  than  normal,  the  natural  period  of 
the  system  will  be: 

(a)  With  one  unit  and  two  lines  =    89.5  periods. 

(b)  With  one  unit  and  one  line  =  126.5  periods. 

(c)  With  two  units  and  one  line  =  179      periods. 

The  natural  period  in  cases  b  and  c  corresponds  ap- 
proximately to  the  fifth  and  seventh  harmonics. 

On  account  of  the  relatively  low  natural  period  it  is 
important  that  the  generator  voltage  wave  be  free  from 
hflrmonics.  At  no  load  this  is  the  case,  but  when 
loaded  the  armature  reaction  always  causes  a  certain  de- 
formation of  the  voltage  curve,  the  more  so  the  higher 
the  armature  magneto-motive  force  is  in  proportion  to 
the  field.  As  the  generators  are  designed  with  a  com- 
paratively strong  field,  the  danger  from  this  should  not 
be  great,  and  this  is  borne  out  by  the  operation. 

With  grounds,  and  especially  with  single-phase  short 
circuits,  a  considerable  deformation  of  the  voltage  wave 
will  take  place  due  to  the  unsymmetrical  (single-phase) 
load.  With  single-phase  short  circuits  the  peak  value  of 
the  voltage  of  the  unloaded  phase  will  rise  considerably, 
especially  if  the  transformers  are  Y-connected  on  both 
sides.  As  the  transformers  in  this  case  are  Y-A  con- 
nected, the  voltage  rise  due  to  the  latter  cause  will  be 
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somewhat  reduced.  If,  however,  the  causes  should  bring 
about  any  troublesome  deformation  of  the  voltage  wave, 
the  generators  are  so  constructed  that  an  effective 
damping  winding  can  readily  be  provided  on  the  field 
and  thus  reduce  any  deformations  caused  by  an  un- 
symmetrical  or  single-phase  load. 

Protection  Against  Ovekvoltages  Passing  from 
High  to  Low  Voltage  Side 

With  a  ground  on  one  leg  of  a  line  the  voltage  of  the 
other  legs  will  rise,  and  if  the  capacity  between  low- 
tension  winding  of  the  transformers  and  ground  is 
small,  quite  a  high  voltage  can  be  statically  induced  on 
the  corresponding  low-tension  winding.  As,  however, 
the  low-tension  windings  both  at  Untra  and  Vartan  are 
connected  to  cables  with  a  relatively  high  capacity,  the 
pressure  rise  that  is  due  to  this  cause  would  be  neg- 
ligible. 

It  would  be  more  dangerous  if  the  voltage  should 
strike  over  between  the  high-voltage  and  low-voltage 
windings  through  the  transformer  cover  or  case,  for 
example.  To  avoid  the  triple  harmonics  which  may 
occur  if  a  three-phase  transformer  of  high  saturation 
has  both  its  windings  Y-connected,  the  transformers  at 
Vartan  have  been  delta-connected  on  the  low-tension  side 
and   Y-connected   on   the  high-tension    side.      There    is 


Polyphase  Experimental  and 
Instrument-Testing  Table 

By   Means  of  Large  and    Well    Designed    Board    All 
Needed  Values  May  Be  Obtained  with  Mini- 
mum of  Space  and  Equipment 
By  H.  p.  Sparkes 

Engineer   Westinghouse    Electric    &    Manufacturing    Company 

IN  THOROUGH  testing  of  electrical  instruments 
all  possible  operating  conditions  must  be  reproduced 
in  order  that  there  shall  be  accuracy  when  the  devices 
are  placed  in  actual  service.  For  alternating-current 
instruments  there  must  be  tests  of  loads,  voltage,  fre- 
quency and  power  factor.  Usually  a  great  amount  of 
apparatus  is  necessary  for  this  work  and  the  space  taken 
by  this  equipment  is  somewhat  large.  These  problems 
have  been  greatly  simplified  by  means  of  a  testing  table 
recently  built  which  makes  it  easy  to  obtain  all  needed 
values.  In  particular,  the  board  is  specially  suitable 
for  making  wattmeter  tests  when  the  power  factor, 
voltage  and  load  must  be  changed,  or  for  the  testing  of 
power-factor  instruments  or  other  phase-indicating  de- 
vices. 

As  shown,  the  table  is  equipped  with  switching  ap- 
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CONNECTIONS  ON  BACK  OF   POLYPHASE  INSTRUMENT  TESTING  BOARD 


therefore  no  neutral  point  on  the  6,000-volt  side  which 
can  be  grounded  and  whereby,  with  flash-over  between 
the  windings,  a  pressure  rise  on  the  cable  system  may 
be  prevented.  For  this  reason  there  is  connected  to  the 
6,000-volt  busbars  at  Vartan  a  Y-connected  reactance 
coil  whose  neutral  is  connected  to  ground  through  a 
300-ohm  resistor,  this  resistance  being  necessary  to  pre- 
vent a  short  circuit  of  one  phase  of  the  reactance  coil  in 
case  of  a  ground  in  the  cable  system. 

If,  owing  to  a  flash-over  from  the  high-tension  side, 
the  voltage  of  the  cable  system  rises,  currents  will  be 
set  up  through  the  three  phases  of  the  reactance  coil  and 
through  the  resistance  to  ground,  and  these  currents 
will  limit  the  pressure  rise.  In  order,  then,  that  the 
inductive  voltage  drop  in  reactance  coil  shall  not  be  too 
great,  it  is  besides  provided  with  a  delta-connected  wind- 
ing without  any  leads.  In  this  manner  the  voltage  drop 
in  the  coil  will  only  be  equal  to  the  short-circuit  voltage. 
In  Untra,  however,  provision  has  been  made  for  ground- 
ing the  generator  neutrals  to  prevent  such  pressure 
rises. 

The  foregoing  is  a  condensed  translation  by  Eric  Lof 
of  a  lecture  delivered  by  Professor  Aim  before  the 
Electro-Technical  Society  of  Stockholm. 


paratus  mounted  on  vertical  panels  at  the  back  with 
plenty  of  room  on  top  of  the  tables  for  instruments  to 
be  tested.  Three  sections  of  oil-finished  slate  are  used, 
each  seciion  being  a  standard  2-in.  (5-cm.)  panel.  The 
sections  are  laid  out  so  that  apparatus  which  has  re- 
lated usage  is  grouped  together.  Regulators,  rheostats 
and  similar  instruments  are  mounted  under  the  top  of 
the  tablo,  so  that  the  control  handles  are  convenient  to 
the  operator  when  standing  near  the  center  in  a  posi- 
tion to  read  the  instruments  or  make  other  adjustments. 
The  framework  of  the  table  and  panel  supports  are  of 
hardwood,  thus  making  a  minimum  of  iron.  The  table 
top  is  of  hardwood  2i-in.  (5.6  cm.)  thick,  highly  pol- 
ished so  as  to  present  a  clean  surface  and  avoid  accu- 
mulation of  dust. 

The  table  is  designed  to  accommodate  one  three-phase 
circuit  and  two  auxiliary  single-phase  circuits.  The 
three-phase  circuit  is  the  main  testing  circuit  and  is 
connected  to  all  apparatus  on  the  test  table,  whereas 
the  auxiliary  circuits  are  connected  only  to  separate 
switches  and  terminals.  These  auxiliary  circuits  may 
be  used  for  the  field  control  of  machines  supplying 
power  10  the  testing  table,  or  where  two  sources  of 
power  ai'e  necessary  for  testing.     In  all  cases  the  auxil- 
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iary  circuits  are  connected  to  the  power-supply  switch- 
board or  directly  to  an  independent  source  of  power. 

The  general  connections  are  as  follows:  The  energy 
supply  is  connected  to  the  table  by  means  of  a  three- 
phase  circuit.  This  circuit  is  protected  by  fuses  of 
lOO-amp.  capacity.  At  the  point  where  the  main 
.switches  are  connected  in  the  circuit  are  taps  for  the 
instruments  mounted  on  the  table.  Each  instrument 
is  supplied  with  independent  cutout  switches,  and  a  mas- 
ter phasiuK  pluR  ciintrolls  all  instruments.  This  ar- 
rangement makes  it  possible  to  determine  the  conditions 
existing  in  each  phase  before  closing  the  main-line 
.switches  for  the  test.  On  the  table  side  of  the  main 
switches  are  taps  fur  shunt  coimections,  and  auto-trans- 
former and  voltage  regulator,  a  set  of  series  terminals 


Terminals  for  extra  load  are  placed  under  the  table, 
making  it  possible  to  insert  various  loads  without  the 
fine  adjustment  of  the  load-bank  combination.  The 
first  .switch  of  each  load  group  has  terminals  for  con- 
necting a  slide-wire  resistance  in  series  in  order  to 
obtain  very  fine  adjustment.  The  phase  shifter  is  con- 
nected direct  to  the  three-phase  circuit ;  in  the  second- 
ary is  an  extra  set  of  terminals  and  switches.  The 
rheostat  is  connected  to  terminals  just  below  the  ter- 
minals of  one  of  the  auxiliary  circuits  so  that  it  may  be 
used  for  controlling  the  source  of  jjower. 

The  auxiliary  circuits  are  equipped  with  separate 
switches  and  terminals.  One  circuit  has  a  capacity  of 
40  amp.,  making  this  circuit  serviceable  for  auxiliary 
work  in  connection  with  a  test.     The  second  auxiliary 
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and  shunt  switches,  and  a  second  set  of  shunt  terminals 
is  also  connected.  At  the  other  end  of  the  table  the 
connections  of  the  shunt  and  series  terminal  combina- 
tions are  practically  duplicated,  with  the  exception  that 
the  first  shunt  circuit  is  taken  off  after  the  auto-trans- 
former and  voltage  regulator.  The  circuit  passes  on 
through  the  load  switches  and  lamp  or  load  bank.  The 
load  is  kept  separate  and  each  phase  end  is  connected 
to  terminals  on  the  table  called  "end  terminals."  This 
makes  each  phase  independent  throughout  the  board, 
and  it  remains  so  until  the  three  terminals  are  con- 
nected either  in  star  or  delta,  as  desired.  The  delta 
connection  requires  each  end  terminal  to  be  connected 
back  to  the  proper  phase  at  the  main-line  switch.  This 
may  be  done  through   the   first   shunt   taps  taken   off. 


circuit  is  .supplied  for  field  control  or  other  light  service. 
Referring  to  the  front  of  the  table,  the  left-hand  pane! 
contains  the  load  .switches,  the  phase-shifting  switching 
equipment,  two  sets  of  shunt  terminals,  one  set  of  series 
terminals  and  switches,  the  end  terminals  and  the  auxil- 
iarj'  load  terminals.  The  middle  panel,  or  the  master- 
control  panel,  contains  the  frequency  meter,  alternating 
and  direct  current  voltmeter,  instrument  switches, 
phasing  plug  and  the  main-line  switches.  The  right- 
hand  panel  contains  a  switch  for  controlling  the  voltage 
regulator  and  the  auto-transformer,  main-line  switches 
and  terminals  for  40-amp.  auxiliary  circuit,  two  sets  of 
shunt  terminals,  one  set  of  series  terminals  and  .switches, 
one  switch  and  terminal  for  field-control  auxiliary  cir- 
cuit and  one  set  of  terminals  for  the  rheostat. 


Establishing  Simple  Basis  for  Rates 

Measurement  of  Kilovolt-Ampere-Hours  and  Kilovolt-Amperes  Maxi- 
mum Demand  in  Polyphase  Circuits  by  the  Use  of  Standard  Polyphase 
Watt-Hour    Meters  Gives   Simple  Basis  on  Which  to  Figure  Rates 

By  RAY  H.  WOLFORD 

Assistant  Engineer  Meter  Department  American  Gas  &  Electric  Company,  New  York 


THE  recent  tendency  of  central  stations  to  take 
into  consideration  the  power  factor  of  their 
customers'  loads  in  making  rates  has  brought 
about  the  need  of  some  means  for  arriving  at 
a  figure  which  could  be  used  in  such  rates  and  which 
would  represent  the  condition  of  a  customer's  load  as  re- 
gards the  ratio  of  actual  to  apparent  power. 

Many  power  rates  have  been  put  into  effect  which 
contain  power-factor  clauses.  Several  methods  have 
been  developed  to  measure  the  power  factor  of  loads, 
chief  among  which  are  the  methods  of  measuring  the 
reactive  or  wattless  component  of  the  load  and  comput- 
ing the  power  factor  from  the  readings  of  the  watt-hour 
and  reactive-component  meters.  The  power  factor  which 
such  methods  give  is  the  weighted  average  power-fac- 
tor of  the  load  over  the  period  measured. 

There  appears  to  be  a  well-defined  opinion  existing 
in  the  industry  that  the  power  factor  which  is  really 
wanted  is  the  power  factor  at  the  time  of  the  maximum 
demand  of  the  load,  since  the  general  practice  is  to  cor- 
rect the  measured  maximum  demand  in  terms  of  kilo- 
watts to  a  basis  of  maximum  demand  in  terms  'of  kilo- 
volt-amperes  by  means  of  the  measured  power-factor 
figure.  This  method  requires  the  use  of  several  mathe- 
matical calculations,  which  render  the  method  somewhat 
unsatisfactory  from  the  customer's  standpoint. 

The  writer  will  describe  a  method  of  measuring  the 
kilovolt-ampere-hours,  or  apparent  power,  and  the  maxi- 
mum demand  kilovolt-amperes  in  a  polyphase  circuit 
to  the  degree  of  commercial  accuracy  by  use  of  a  three- 
phase,  four-wire,  three-current-coil,  polyphase  watt-hour 
meter,  which  registers  the  integrated  value  of  the 
apparent  power.  The  maximum  demand  in  terms  of 
apparent  power  is  obtained  by  the  use  of  any  of  the 
ordinary  block-interval  demand  meters  on  the  market, 
controlled  by  the  usual  contact-making  devices,  or  by 
being  built  directly  in  the  integrating  meter. 

The  manner  of  connecting  the  integrating  kilowatt- 
hour  meter  and  kilovolt-ampere-hour  meter  in  a  three- 
phase  circuit  is  shown  in  Fig.  2.  It  may  be  observed 
that  the  top  element  of  the  kva.-hour  meter  is  con- 
nected identically  as  the  top  element  of  the  kw.-hour 
meter  .nnd  that  the  shunt  coil  of  the  lower  element  of 
the  kva.-hour  meter  is  connected  between  Z  and  X  in- 
stead of  Z  and  Y,  as  would  be  the  case  in  measuring 
power. 

Had  the  phase  rotation  of  the  circuit  been  in 
the  reverse  direction  the  manner  of  connecting  the 
elements  would  also  have  been  rt.versed.  The  common 
return  ff  the  current  transformers  passes  through  the 
middle  current  coil  of  the  kva.-hour  meter  where  it 
joins  the  other  current  circuits.  This  common  return 
is  used  in  place  of  a  third  transformer  as  the  current 
in  it  is  equal  to  the  current  in  the  third  wire  of  the 
circuit. 

A  constant  of  0.577  (=  1.73/3)  has  to  be  used  to 
reduce  the  dial  reading  of  the  standard  meter  to  kva.- 
hours.  However,  this  constant  may  be  changed  to  unity 
by  using  a  register  on  the  meter  having  twice  the  ratio 
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of  the  standard  register  and  using  a  calibrating  con- 
stant of  0.5/0.577  =  86.6  per  cent  of  the  standard 
constant. 

The  principle  of  the  method  is  based  on  the  fact  that 
the  current  in  the  circuit  may  lead  or  lag  any  chosen 
position  at  which  position  the  shunt  and  current  fields 
of  the  meter  are  in  a  state  of  quadrature  to  the  amount 
of  11  deg.  20  min.,  and  in  so  doing  only  cause  the  meter 
to  decrease  2  per  cent  in  speed,  the  cosine  function  of 
11  deg.  20  min.  being  0.98.  For  example,  suppose  it  is 
desired  that  the  meter  register  over  a  range  of  power 
factor  having  an  intermediate  chosen  power-factor  point 
of  75  per  cent.  The  angle  whose  cosine  is  0.75  is  41 
deg.  20  min.  Now,  if  the  meter  is  so  adjusted  and  con- 
nected in  circuit  that  at  a  power  factor  of  75  per  cent 
the  shunt  and  current  fields  are  90  deg.  apart,  or  in 
quadrature,  the  meter  will  record  volts  X  amperes  at 
that  power-factor.  If  the  power  factor  of  the  circuit 
should  change  to  61  per  cent  or  86.6  per  cent,  corre- 
sponding to  a  shift  of  the  current  in  the  circuit  of  11 
deg.  20  min.  in  either  direction,  the  meter  would  then 
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FIG.   1 — VECTOR  DIAGRAM   OF  A  THREE-PHASE  CIRCUIT  X,   Y,  Z, 

HAVING  A  BAIjVNCED  DELTA  VOLTAGE  OF  1.73  E  AND  CURRENT 

VALUES  /,,  l~,  Is,  IN  THE  THREE-PHASE  WIRES 

record  volts  X  amperes  X  cos  (11  deg.  20  min.)  = 
0.98  volt-amp.,  resulting  in  an  error  of  2  per  cent  in  the 
registration. 

The  accuracy  of  the  method  when  applied  to  several 
different  ranges  of  lagging  power  factor  is  shown  in 
Fig.  3.  The  meter  and  connection  described  are  adapted 
for  use  over  any  of  these  ranges  by  adjusting  the  lag 
angle  of  the  shunt  fields  of  the  meter.  Each  of  the 
curves  (Fig  3)  has  an  intermediate  power-factor  point 
at  which  point  the  meter  is  adjusted  so  that  a  quadra- 
ture condition  exists  between  the  shunt  and  current 
fields  when  the  power  factor  of  the  circui''  is  at  that 
point.  The  odd  lag  angles  of  the  shunt  fields  are  secured 
by  means  of  the  quadrature  adjusting  device  in  the 
meter  for  angles  larger  than  90  deg.  and  by  inserting 
a  resistor  in  series  with  the  shunt  coils  for  angles  less 
than  90  deg. 

The  five  intermediate  power-factor  points,  the  corre- 
sponding lag  angles  of  main-circuit  current  to  the 
F-voltage  £',  and  the  required  shunt-field  lag  angles, 
are  given  in  the  accompanying  table. 
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Referringr  to  Fit?  3  again,  curve  (3)  is  derived  by  the 
use  of  the  standard  meter  with  a  lag  angle  of  90  deg.  It 
will  be  noted  that  the  meter  has  a  much  longer  range 
within  any  chosen  accuracy  limits  at  the  lower  power 
factors.  The  small  sharp  curves  represent  the  regis- 
tration of  a  watt-hour  meter  expressed  in  terms  of  ap- 
parent power. 

The  registration  of  the  watt-hour  meter  shown  in 
Fig.  2  may  be  calculated  on  the  basis  of  curve  3, 
(Fig.  3)   as  follows: 

The  element  in  A'  records  proportional  to 
0.577  X  1-73  EI,  cos  (30  —  A,)  =  0.866  EI,  cos  A,  + 
0.5  EI,  sin  .4,. 

The  element  in  Y  records: 
0.577  X  1-73  EI,  cos  f30  4-^1.)  +  0.577  X  1-73  E<I,  cos 
(90  —  A:,)  ^-  0.866  EI   cos  A     |    0.5  EI,  sin.4  . 

The  element  in  Z  records: 
0.577  X  1-73  EI^  cos  (.30  —  A.)  ^  0.866  EI.  cos  A,    |- 
0.5  EI^  sin  A,. 

Adding  the  registrations  of  the  three  elements,  since 
their  torques  are  exerted  on  a  common  shaft: 
0.866  EI,  CO.S  A,  +  0.5  EI,  sin  .-1,  -]-  0.866  EI.  cos  .4.,  + 
0.5  £•/,  sin  A^  -\-  0.866  EI.  cos  .4,  -|-  0.5  AT  sin  A,. 

which  expresses  the  registration  of  the  meter. 

Assume  angles  A„  A.,  A,  to  be  any  angles  of  L.g  be- 
tween 18  deg.  40  min.  and  41  deg.  20  iiiin.  correspond- 
ing to  power  factors  between  94.7  and  75  per  cent  whose 
cosines  are  0.947  and  0.75  and  whose  sines  are  0.32  and 
0.66.  Substituting  the  values  of  the  cosines  and  sines 
for  41  deg.  20  min.  in  the  quantity  it  becomes: 

0.98  /;/,   -\-  0.98  £•/,  +0.98  EI^ 
and  similarly  the  values  for   18  deg.   4()  min.   may   lie 
used  with  the  same  result. 

The  true  volt-amperes  in  the  circuit  is  expressed  by 
the  quantity  EI,  -\-  EI.  -\-EI,,  t-ince  balanced  voltage  has 
been  assumed. 
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lie.  2 — MKTHOU  OF  CONNECTING  tTANDARD  I  N.-TKUMENTS 
KOR  MKA.-trRINC  I'OWER  FACTOR 

It  V.-,  evident  that  at  a  power  factor  of  86.6  per  cent, 
corresponding  to  a  lag  angle  of  30  deg.,  tlie  meter  would 
register  tint  volt-amperes.  In  the  same  manner  it  may 
be  shown  that  at  any  other  power  factor  of  the  main 
circuit,  either  leading  or  lagging,  the  meter  may  be  ad- 
justed so  as  to  measure  apparent  power  over  a  restricted 
range  of  power  factor  within  the  limits  of  commercial 
accuracy.  For  example,  the  standard  meter  with  a 
90-deg.  lag  angle  may  be  used  on  a  circuit  having  an 
intermediate  power-factor  point  of  86.6  per  cent  lead- 
ing by  altering  the  method  of  connection  of  the  shunt 
coils  fo  that  the  voltage  vectors  will  lead  the  current 


vectors  by  an  angle  of  30  deg.  at  unity  power  factor  in 
main  circuit. 

Some  difficulty  may  be  experienced  in  connecting  the 
meter  properly  in  circuit  as  the  phase  rotation  of  the 
circuit  must  be  known  when  making  the  connections. 
Since  the  meter  will  generally  be  connected  in  circuit 
along  with  a  watt-hour  meter  the  following  check  may 
be  used  on  a  circuit  of  lagging  power  factor.  Note  the 
fast  element  of  the  watt-hour  meter  and  connect  the 
shunt  coil  of  the  corresponding  element  to  the  kva.-hour 
meter  the  same  as  the  shunt  coil  of  the  watt-hour  meter. 
Then  connect  the  other  shunt  coil  of  the  kva.-hour  meter 
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across  the  two-phase  wires  containing  the  current  trans- 
formers. This  will  place  the  shunt  and  series  fields  of 
;-.ll  three  elements  of  the  meter  in  the  same  relation  to 
each  other  regardless  of  the  power  factor  of  the  cir- 
cuit; that  is,  if  the  current  leads  the  potential  in  one 
clement  the  same  condition  will  also  exist  in  the  other 
elements. 

An  interesting  point  in  the  method  is  that  in  no 
case  can  the  meter  record  in  excess  of  the  apparent 
power  value,  whatever  error  there  is  being  negative. 
This  feature  is  considered  to  be  an  advantage  as  there 
is  no  chance  of  the  error  operating  to  the  advantage  of 
the  customer. 

A  preliminary  analysis  of  the  power-factor  conditions 
of  the  load  by  means  of  a  graphic-power-factor  meter 
:  hould  enable  the  selection  of  a  power-factor  range  best 
suited  to  the  load  and  determine  the  nature  of  the  cali- 
bration of  the  meter  to  measure  the  apparent  power 
with  a  good  degree  of  accuracy. 


Protecting  Induslriul  Disstribution  Lines 

INASMUCH  as  Fig.  1,  page  177,  of  the  article  "Pro- 
tecting Industrial  Uistributiim  Lines"  in  the  July  24 
i.<sue  shows  the  use  of  reverse-current  relays  as  the 
only  protection  for  substations,  the  question  has  been 
raised  as  to  how  equipment  in  these  stations  is  protected. 
While  the  article  dealt  especially  with  automatic  section- 
alizing  of  the  double-ring  bus,  it  is  al.so  of  interest  to 
note  that  each  substation  switch,  in  addition  to  the 
reverse-power  relay,  is  provided  with  straight  instanta- 
neous overload  relays  which  give  these  stations 
protection. 
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Readers'  Views  and 
Comments 


steel  Versus  Marble  Switchboards 

To  the  Editor  of  the  ELECTRICAL  WORLD: 

Sir:  Is  not  the  use  of  marble  switchboards  rather 
a  habit  than  a  dictate  of  good  modern  engineering?  It 
is  the  opinion  of  the  writer  that  within  a  few  years 
marble  switchboards  will  be  a  thing-  of  the  past  and 
that  many  of  our  present  panels  will  be  converted  into 
tombstones.  On  the  majority  of  boards,  especially  con- 
trol and  meter  panels,  nowadays  it  is  the  recognized 
practice  to  keep  the  potential  at  any  point  of  the  board 
down  to  125  volts.  At  this  voltage  there  is  certainly 
no  need  for  the  use  of  expensive  marble  panels.  It  is 
my  opinion  that  steel  panels  will  replace  the  marble  ones. 
A  pleasing  finish  can  be  obtained  on  steel,  and  the  use 
of  bushings  would  eliminate  the  danger  of  breakdowns. 
These  panels  would  be  very  serviceable  and  their  cost 
should  be  greatly  below  that  of  marble  or  slate.  The 
writer  would  be  pleased  to  have  the  opinion  of  others  on 
the  subject.  R.  H.  N.  LoCKYER. 

Trail,  B.  C,  Canada. 


Progress  and  the  Application  Engineer 

To  the  Editor  of  the  Electrical  World: 

Sir:  It  is  my  belief  that  the  industries  have  not  yet 
fully  realized  all  the  advantages  to  be  derived  from  the 
application  of  electrical  energy  to  manufacturing  proc- 
esses. This  is  due,  in  a  larger  measure  than  is  apparent, 
to  an  inherent  opposition  to  change,  and  for  this  reason 
attention  should  be  given  to  the  encouragement  and 
education  of  the  application  engineer.  In  many  ways 
he  has  a  hard  road  to  travel.  As  the  connecting  link 
between  the  manufacturers  of  electrical  equipment  and 
other  industries,  he  is  indispensable  to  both.  His  train- 
ing should  include  a  broad  knowledge  of  the  physical 
sciences,  and  he  should  also  be  possessed  of  enough 
imagination  to  grasp  a  new  idea  quickly.  Besides  this, 
he  should  understand  human  nature  and  have  the  com- 
mercial instinct.  If  he  lack  these  essentials,  he  will 
undoubtedly  prove  a  detriment  rather  than  a  benefit 
to  progress.  The  truth  of  this  assertion  is  attested  by 
every  improper  application,  its  failure  creating  unneces- 
sary antagonism  to  the  idea  of  subsequent  change. 

Some  opposition  to  change  is  to  be  expected  and 
.should  be  welcomed  as  an  incentive  to  greater  effort, 
but  upon  the  chronic  opposer  of  all  new  ideas  or  the 
man  utterly  devoid  of  imagination  no  time  should  be 
wasted.  Figuratively  speaking,  these  men  live,  and 
will  continue  to  live,  in  the  past.  It  is  a  fact  generally 
conceded  that  every  one  has  to  meet  opposition,  and 
sometimes  ridicule,  in  bringing  about  changes  of  any 
kind.  That  many  men  oppose  new  ideas  on  general 
principles,  while  continuing  to  enjoy  the  fruits  of  ideas 
that  were  developed  before  they  were  born,  will  ever 
remain  one  of  the  peculiarities  of  the  human  race. 

The  industries  of  the  world  today  rest  upon  the 
basic  discoveries  of  the  .scientists.  Following,  and  often 
helping,  these  great  pioneers  are  the  financial,  business 
and  professional  men  of  all  degrees  of  aptitude.     The 


application  engineer  should  be  made  to  feel  that  he 
holds  an  important  and  honorable  position  among  this 
latter  group. 

But  to  talk  about  these  things  and  admit  that  they 
are  true  is  not  a  particle  of  use  unless  something  prac- 
tical is  done  about  it.  What  is  needed  is  an  educational 
campaign  along  lines  that  will  open  the  minds  of  men 
and  cause  them  to  become  receptive  to  new  ideas  and 
new  ways  of  doing  things.  A  concerted  effort  in  this 
direction  would  benefit  industry  as  a  whole.  This  does 
not  necessarily  mean  that  every  new  idea  should  be 
accepted  at  face  value,  but  the  benefit  of  the  doubt 
should  be  given  to  the  new  idea  unless  and  until  it 
is  conclusively  proved  to  be  unsound  in  principle. 

The  progress  of  the  world  depends  upon  science  and 
engineering,  and  the  whole  rests  upon  education. 

Salem,  Mass.  John  J.  Brophy. 


South  American  Operating  Conditions 

To  the  Editor  of  the  Electrical  World  : 

Sir:  Rather  curious  problems  are  met  with  in  some 
parts  of  South  America,  where  no  attempt  to  regulate 
the  voltage  of  central  stations  and  mains  is  made.  In 
Lima,  for  instance,  during  the  first  two  or  three  hours 
of  the  evening,  the  voltage  is  far  from  the  normal  value 
(104)  and  oscillates  from  70  to  80,  dropping  in  some 
places  as  low  as  60.  Lack  of  official  control  over  public 
service  in  Peru  is  responsible.  However,  consumers 
are  beginning  to  act  in  a  practical  manner.  The  remedy 
was  first  suggested  by  an  electrical  repair  shop  of  this 
city,  which  launched  what  they  call  here  an  "elevador," 
meaning  a  booster.  Since  then  a  great  many  auto- 
transformers,  most  of  them  made  in  Lima,  are  finding 
their  way  to  the  consumers'  plants  in  order  to  bring 
the  voltage  to  a  proper  strength. 

Some  pi'ogressive  electric  dealers,  feeling  convinced 
that  matters  cannot  possibly  improve  for  several  years 
and  thinking  that  the  wide  use  of  such  boosters  must 
imply  their  necessity,  have  sent  orders  to  the  United 
States  for  auto-transformers  suitable  to  boost  the  line 
voltage  all  the  way  from  60  to  100  volts.  As  such 
apparatus  will  heavily  overload  existing  transformers, 
the  central  stations  will  be  forced  at  last  to  do  what 
they  should  have  done  at  first — to  rearrange  feeders 
and  mains,  install  a  few  thousand  kilowatts  of  voltage 
regulators  and  employ  a  load  dispatcher. 

Among  the  little  incidents  that  have  come  to  my 
notice  in  connection  with  the  scramble  for  boosted 
voltage  is  the  case  of  a  retail  electrical  dealer  who 
ordered  through  an  agency  a  panel  to  be  used  in  con- 
nection with  the  boosters  for  regulating  the  voltage. 
The  panel  came  with  more  cost  in  switches,  marble 
and  fittings  than  it  was  worth.  It  was  a  clumsy  five- 
foot,  eight-switch  aff'air,  disconnected,  and  when  it  was 
examined  it  was  found  that  there  was  a  chance  of 
short-circuiting  the  taps  in  case  more  than  two  blades 
should  be  closed.  Besides,  only  four  switches  were 
required  to  obtain  voltages  from  95  to  60  in  5-volt 
steps.  The  manufacturer  who  sent  the  auto-trans- 
formers and  this  panel  took  pains  to  put  a  nameplate 
on  every  transformer  but  forgot  to  attach  one  to  the 
panel!  Would  it  not  have  been  better  for  the  reputa- 
tion of  the  American  manufacturer  if  the  panel  had 
never  been  sent?  Such  a  shipment  is  likely  to  react 
unfavorably  on  all  the  manufacturers  of  the  country 
whence  it  comes.  VICTOR  M.  Arana, 

Lima,  Peru.  Consulting  Electrical  Engineer. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Giilva^iized  Piping  Used  for  Buses  on 
'  Outdoor  Substation 

IN  ORDER  10  provide  a  stiff  construction,  galvanized 
water  pipe  was  used  for  the  high-tension  buses  and 
for  the  leads  to  the  transformer  in  the  Denton  City 
(Ore.)  sub:,tation  shown  in  the  accompanyintr  photo- 
graph.    This    4i,000-vc!t,    three-phase   transformer    is 


GALVANIZED  IRON   PIPE  USED  AS  BUSES  IN   RURAL  HIGH- 
TENSION  SUBSTATION 

used  for  suppiyiug  2,300-volt  energy  to  the  surrounding 
farms.  The  structure  is  of  wood  poles  and  wood  cross- 
members.  All  dead-end  connections  are  made  with  five 
strain  insulators  in  series.  The  air-break  disconnect  in;: 
switch  is  operated  from  the  ground,  but  a  wooden  plat- 
form is  provided  just  below  the  insulator  frame  for 
making  repairs  on  the  station.  The  telephone  house  ij 
of  corrugated  iron  and  affords  room  for  storing  rakes, 
shovels  and  other  implements  used  in  cleaning  up  the 
premise;  The  iron  construction  prevents  any  danger 
of  damage  by  fire.  Lewis  A.  McArthur, 

Pacific  Power  &  Light  Company,        General  Manager. 
Portland,  Ore. 


others  of  the  Foster  type  with  corrugated  cast-iron 
protections.  Under  the  load  conditions,  which  are  such 
that  each  bulLr  is  out  of  service  for  about  eight  hours 
each  day,  the  loss  of  heat  resulting  from  opening  the 
superheater  drains  became  quite  a  considerable  item. 
The  Sarco  traps  were  placed  near  the  floor  level  at  the 
back  of  th3  boilers  so  there  is  20  ft.  to  25  ft.  (6  m.  to 
7J  m.)  of  3-in.  (18-mm.)  pipe  between  the  superheater 
outlet  and  the  trap.  This  practice  may  not  be  possible 
on  boilers  which  are  operated  at  high  capacities  or  on 
Ijoilers  which  are  fired  up  rapidly,  but  under  conditions 
under  which  the  boilers  of  this  company  are  operated 
a  veiy  considerable  saving  in  heat  losses  from  boilers  on 
stand-by  is  made.  Norman  G.  Hardy, 

Chief  Mechanical  and  Electrical  Engineer. 
i\rizona  Copper  Company,  Ltd., 
Clifton,  Ariz. 

Water-Spray  System  for  Turbo-Generator 
Fire  Protection 

EFFICIENT  fire  protection  for  turbo-generators  is 
assuming  greater  importance  with  increasing  size 
of  units.  The  system  for  combating  fire  which  is  in- 
stalled on  the  20,000-kva.  generators  of  the  Consolidated 
Gas,  Electric  Light  &  Power  Company,  Baltimore,  as 
described  here,  employs  water  sprays  from  pipes 
mounted  on  the  generator  frame.  Eight  nozzles  made 
of  flattened  11  in.  (3.1-cm.)  pipe  are  set  as  shown  in  the 
drawing  to  direct  sprays  against  the  ends  of  the  coils. 
Pipe  sizes  and  nozzle  openings  are  proportioned  to  give 
practically  uniform  flow  from  all  nozzles.  The  dispersion 
of  the  nozzles  is  such  that  the  spraying  zones  overlap, 
but  as  in  practically  every  case  the  water  will  be  on  be- 


■OenercT^r 


Saving  of  Superheater  Losses 

TO  SAVE  the  heat  losses  due  to  draining  of  super- 
heaters after  shutdowns  of  the  boilers,  the  Arizona 
Copper  Company,  Ltd..  has  experimented  with  the  use 
of  a  Sarco  trap  for  draining  the  superheater  of  one  of 
its  boilers.  This  proved  so  effective  in  keeping  con- 
densation drained  from  the  superheater  that  all  oil-fired 
boilers  are  now  equipped  in  this  way. 

The  boilers  used  are  Stirling  oil-fired  boilers  with 
superheaters  between  the  first  and  second  pass,  some 
of  these  superheaters  being  of  the  plain-tube  typo  and 
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FIG.  1 — WATER-SPRAY  FIRE  PROTECTION  FOB  20,000-KVA. 
GENERATOR 

fore  the  machine  has  ceased  rotation,  the  rotating  part 
can  be  counted  upon  to  distribute  the  water  over  the 
.vindings.  Introduction  of  slugs  of  water  into  the 
blower  vanes  to  obtain  the  action  of  a  centrifugal  pump 
might  be  considered,  but  should  be  employed  with  caution 
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on  account  of  the  unbalancing  effect  and  possible  des- 
tructive action  therefrom.  Insulating  joints  prevent 
circulation  of  induced  cun-ents  between  the  piping  on 
the  two  ends  of  the  machine. 

The  control  arrangement  consists  of  a  lever-operated 
quick-opening  valve  in  the  supply  pipe  and  a  3-in. 
(7.5-cm.)  section  of  fire  hose  between  the  valve  and 
the  main  to  the  spray  headers.  This  hose  is  normally 
disconnected  to  prevent  accidentally  flooding  the 
machine. 


FIG.   Z — MODERN  BUILT-UP  MICA  INSULATION   DESTROYED  BY 
FIRE  IN  20,000-KVA.  GENERATOR 

In  case  of  fire  the  hose  can  be  attached  in  a  few 
seconds,  as  a  quarter  turn  only  is  required,  the  hose 
being  fitted  with  an  Anderson  patent  fire  coupling.  The 
water  valve  is  provided  with  a  stub  handle  to  guard 
against  accidental  opening.  A  socket  handle  for  the  stub 
is  fastened  on  to  a  nearby  part  of  the  machine. 

This  water-spray  system  was  adopted  after  a  consid- 
eration of  several  other  systems.  The  u.se  of  steam  as 
an  extinguisher  has  been  rather  common.  The  action  of 
steam  is  one  of  smothering  the  fire,  but  the  amount  of 
combustible  is  so  small  as  to  require  a  relatively  small 
(luantity  of  air. 

Instead  of  steam  any  gas  which  will  not  support  com- 
bustion might  be  used.  Carbon  dioxide  in  steel  cylinders, 
being  available  commercially,  might  be  applied  anil 
would  doubtless  be  very  effective  if  dampers  could  be 
made  tight  to  prevent  leakage.  Carl)on  tetrachloride 
and  similar  fluids  are  good  as  extinguishers  since  they 
readily  vaporize  and  the  vapors  will  not  support  com- 
bustion. The  effect  on  operators  and  the  large  amounts 
of  these  fluids  necessary  to  quench  a  fire  are  ob- 
jectionable. 

The  chemical  effect  on  the  insulation  should  also 
be  considered.  Water  in  amounts  ample  to  quench  a  fire 
has  no  chemical  disadvantages,  and  windings  which  are 
not  affected  by  the  fire  can  be  dried  out  and  suffer  no 
permanent  damage. 


Whatever  the  extinguisher  used,  the  greatest  possible 
benefit  is  that  of  preventing  the  spread  of  a  fire  and 
localizing  the  damage.  Large  turbo-generators  must  be 
continuously  supplied  with  cooling  air,  usually  at  about 
2  cu.ft.  to  4  cu.ft.  (0.056  cu.m.  x  0.112  cu.m.)  per  minute 
per  kva.  rating,  and  with  such  large  volumes  of  air  pass- 
ing through  the  machine  a  fire  in  the  windings  spreads 
rapidly,  therefore  means  for  suppressing  the  fire  at  the 
earliest  possible  moment  should  be  provided.  Imme- 
diately upon  discovery  of  a  fire  the  affected  machine 
should  be  cut  off,  dampers  closed  and  the  fire-extinguish- 
ing agent  applied.  In  view  of  the  great  inertia  of  the 
armature  the  machine  will  continue  to  rotate  for  some 
time,  and  hence  it  is  important  that  dampers  be  tight 
to  prevent  the  blowers  on  the  rotor  continuing  to  draw 
a  new  supply  of  air  and   intensifying  the  fire. 

The  built-up  mica  insulations  which  are  largely  used 
in  modern  machines  appear  to  be  almost  indestructable, 
but  recent  experience  has  shown  that  under  favorable 
conditions  fire  will  spread  with  startling  rapidity  and 
virtually  destroy  the  entire  winding.  Fig.  2  shows  the 
effects  of  fire  on  the  windings  of  a  20,000-kva.  machine 
with  mica-insulated  windings.  F.  T.  Leilich. 

Consolidated  Gas,  Electric  &  Power  Company, 

Baltimore,  Md. 

45-Kv.  and  60-Kv.  Outdoor-Type 
Expulsion  Fuses 

SEVERAL  hundred  45-kv.  expulsion  fuses  of  the  type 
shown  in  the  accompanying  drawing  have  given 
splendid  service  for  a  number  of  years  on  the  system 
of  the  Utah  Power  &  Light  Company.  A  feature 
of  the  fuses  is  that  the  gases  are  expelled  from  both 
ends  of  each  tube.  The  fuse  tubes  are  of  11-in.  x 
36-in.  (3.2-cm.  x  90-cm.)  micarta  tubing,  treated  by 
dipping  twice  into  a  suitable  weatherproof  varnish. 

The  photograph  shows  the  method  of  supporting  the 
tubes  on  the  insulator.  A  brass  ferrule,  fastened  to 
the  tube  by  means  of  a  setscrew,  slides  into  a  socket 
which  is  a  part  of  the  insulator  cap.  The  fuse  wire — 
usually  of  bare  tinned  copper  or  "Climax"  resistance 
.V 
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wire — is  clamped  under  a  screw  head  on  the  ferrule, 
then  is  passed  up  along  the  outer  surface  of  the  tube 
to  the  end,  down  through  the  center  of  the  tube,  up 
through  the  center  of  the  other  tube  and  down  to  its 
fastening  screw.  A  slightly  different  support  is  used 
for  the  CO-kv.  fuses.  It  is  customary  at  each  substation 
to  have  an  extra  set  of  tubes  ready  with  fuses  so  that 
no  time  is  lost  in  replacing  a  burnt-out  fuse. 
Utah  Power  &  Light  Co.,  Paul  P.  Ashworth. 

Salt  Lake  City,  Utah. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Simplifying  Switch  Connections 
for  Auto-Transformers 

BY  CHANGING  the  wiring  connections  shown  on  the 
accompanying  .switchboard,  which  is  used  in  con- 
nection with  an  auto-transformer  for  boosting  line 
voltage,  the  operation  of  the  switches  was  made  simpler 
as  fewer  switches  are  employed  and  the  danger  of  short- 
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Bad  Arrangement, 
Danger  of  Short  Cirojit 


Good  Arrangement 
Requires  Tn-o  Less  Switches 


REWIRING    OF    AUTO-TRANSFORMER     SWITCHBOARD    WHICH 
ELIMINATES    DANGER    OF    SHORT    CIRCUITS 

circuit  which  was  originally  present  has  been  eliminated- 
The  use  of  this  auto-transformer  is  necessitated  by  the 
fact  that  the  voltage  on  the  distribution  lines  in  Peru, 
South  America,  sometimes  drops  very  low  so  that  the 
lamps  do  not  burn  brightly.  The  transformer  is  wound 
with  six  10  per  cent  taps  so  that  110  volts  may  be  ob- 
tained on  the  lighting  circuits  w-ith  a  line  voltage  of 
66  volts  or  over. 

When  the  panel  was  shipped  for  installation  it  was 
connected  with  seven  single-pole,  double-throw  switches. 
With  such  an  arrangement  there  was  always  danger  of 
short  circuit  by  throwing  any  two  switches  in  the  same 
direction.  As  shown  in  the  diagram,  the  dotted  switch 
would  short-circuit  30  per  cent  of  this  voltage  of  the 
auto-transformer.  The  change  shown  eliminates  this 
danger,  and  only  four  of  the  switches  are  now  used. 
This  gives  every  combination  of  voltage  possible  with 
the  auto-transformer,  and  the  switches  may  be  thrown 
in  any  direction  without  short-circuiting. 

Lima.  Peru,   S.   A.  V.   M.   Arana. 


Avoidinj;  Unbalanced  Operation  of 
Two-Phase  Motor 

IT  IS  not  uncommon  when  connecting  a  four-wire,  two- 
phase  motor  to  a  three-wire,  two-phase  system  of 
wiring  to  place  the  middle  or  common  connection  of  the 
two  phases  on  one  of  the  outside  leads  instead  of  the 
middle  lead  of  the  service.  When  this  occurs  one  phase 
of  the  motor  receives  correct  voltage  (say  220  volts)  and 
the  other  phase  receives  1.41  times  correct  voltage,  or,  if 
a  220-volt  system,  312  volts.     Further,  when  properly 


connected  the  two-phase  voltages  have  an  angular  rela- 
tion of  90  deg.,  but  if  the  motor  is  connected  as  de- 
scribed the  phase  which  has  the  high  voltage  is  only  45 
deg.  away  from  the  other  phase  and  the  result  is  poor 
torque  in  the  motor.  A  motor  so  connected  will  run  and 
carry  some  load  and  will  run  at  correct  speed,  but  the 
windings  of  the  phase  which  is  incorrectly  connected 
will  run  hot  and  the  motor  will  stall  before  reaching 
full  load.  James  Dixon. 

Reliance  Electric  &  Engineering  Company, 
Cleveland,  Ohio. 


Machine  for  Winding  Armature  Coils 

FOR  winding  armature  coils  the  coil  former  and  the 
winding  machine  shown  here  have  been  successfully 
employed  in  a  large  textile  mill.  The  former,  which  is 
adjustable  for  almost  any  size  coil,  is  made  of  a  1-in. 
(2.5-cm.)  square  bar  of  cold-rolled  .steel,  3  ft.  (0.9  m.) 
long,  mounted  on  a  bracket  of  strap  iron.  On  this  1-in. 
bar  are  placed  brass  or  iron  castings,  machined  to  a 
sliding  fit  on  the  bar  and  provided  with  thumbscrews 
for  securing  them  in  place.  On  the  pins  (1)  are  two 
castings  which  are  adjustable  to  suit  the  width  of  coil 
desired  and  secured  to  the  pins  by  means  of  thumb- 
screws. 

The  winding  machine  was  made  very  economically 
from  an  old  back-geared  lathe  headstock  mounted  upon 
a  wooden  frame  made  up  from  four  4-in.  x  8-in.  (10-cm. 
X  20-cm.)  legs  supporting  two  length  of  2-in.  x  8-in. 
(5-cm.  X  20-cm.'>  lumber  with  a  space  between  them  to 
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COIL   FORMER   AND   WINDING    MACHINE   WHICH    WERE   MADE  IN 
AN   ELECTRICAL  SHOP 

take  the  mounting  bolts  of  the  headstock.    These  frames 
are  attached  to  the  floor  by  means  of  angle  plates. 

The  former  should  be  driven  at  a  speed  of  about  20 
r.p.m.  The  control  is  by  means  of  a  foot  switch  mounted 
on  the  frame.  In  this  swtch  an  extra  contact  is 
arranged  in  the  "off"  position  to  provide  dynamic  brak- 
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ing  by  short -cirruitintr  the  armature  to  stop  the  machine 
immediately  when  the  pedal  is  released.  A  0.5-hp. 
shunt-wound  motor  has  been  used  on  this  machine  suc- 
cessfully without  any  starting  resistance,  but  an  over- 
compounded  motor  is  preferable.  L.  E.  Wood. 
Glasgow,  Scotland. 


Cost  of  Good  Lighting  Oiily  1.41  per  Cent 
of  Labor  Cost 

GOOD  industrial  lighting  is  estimated  to  cost  only 
1.41  per  cent  of  the  cost  for  labor  in  the  typical  case 
shown  in  the  accompanying  table,  which  was  compiled 
by  the  National  Mazda  Lamp  Company.  This  table  is 
an  analysis  of  a  plant  employing  100  men  which  is 
lighted  by  100  200-watt  tungsten  lamps.  The  initial 
cost  of  the  lighting  installation  was  computed,  using 
standard  prices,  and  from  this  the  fixed  charges  of 
interest  and  depreciation  on  the  equipment  were  figured. 
The  maintenance  charges  and  energj'  charges  added  to 
these  fixed  charges  gave  the  total  operating  cost.  The 
wages  for  100  men  for  fifty  weeks  were  then  compared 
with  this  operating  cost,  and  it  was  found  that  the 
operating  cost  is  only  1.41  per  cent  of  the  cost  of  labor. 
This  typical  case  may  even  be  improved  on  in  an  actual 
plant  as  the  operating  expenses  were  estimated  fairly 
high,  for  instance,  a  6-cent  rate  for  energy  was  taken 
while  the  wage  expenses  were  put  low,  only  $25  per  week 
per  man.  This  analysis  can  be  used  as  a  guide  for 
calculating  conditions  in  any  plant.      The  reasons  for 

COST  OF  LIGHTING  TYPICAL  PLANT 


Initial  r™t,  of  Inslallatinn 

inOnutlpf.iat  SlOpermilli-l.  inihuline  lali'T.  "jruhiil,  •■U- $1,000   OH 

1 00  reflectors  and  holdeiv                                              281    I  fi 

1 00  200-natt  Tungsten  lamps .  190  90 

Total  iTistallation  eost  $1,472.06 

Annua!  Operating  Cost : 
Fixed  Charges: 

Interestanfl  depreciatidii  at  10  per  r-etil $147.  21 

Depreciation  on  wiring  at.  10  per  cent,        100.00 

Depreciation  on  reflector  eqtiipnient  at  1 0  per  cent. .  35.15 

Total  $282.3(1 

Maintenance  Charges  ; 

Lamp  renewals $  1 90 .  90 

Cleaning  of  units  (aj  $1.00  each  per  year 100.00 

Total  $290.90 

Energy  Charge  ( 1,000  Hours) : 

Energy  at  $0.06  per  kw.-hr $  1 ,200  00 

Total  animal  operating  cost $1,773  26 

Cost  rtf  Labor: 

1 00  men  for  fifty  weeks,  at  $25  per  week $  1 25,000  00 

The  ratio  of  the  annuollighting  cost  to  the  pay  roll  is  the  ratio  of  $1,773.26  to 

$125,000,00,  or  1.41  percent. 


compiling  the  table  was  that  different  reports  had  been 
received  at  the  factory  of  this  company  .stating  that  an 
increase  in  lighting  which  amounted  to  from  1  per 
cent  to  5  per  cent  of  the  payroll  increased  production 
from  8  per  cent  to  3.5  per  cent. 


Kfl[ifi<'iit  System  of  Motor 
Ovi'rioad  Protection 

As  A  IvKSULT  of  the  system  foi-  protecting  motors 
^  against  overload  in  the  shops  of  McCleary,  Wallin 
&  Grouse,  Amsterdam,  N.  Y.,  there  has  not  been  a 
burned-out  motor  in  five  years  among  the  150  large 
group-drive  motors  which  run  six  days  a  week  in  these 
shops.  The  line  wires  leading  to  these  motors  are 
fused  at  the  compensator  at  twice  the  full-load  current 
of  the  motor,  renewable  fuses  being  employed.     These 


protect  against  trouble  i'roni  starting,  and  for  protec- 
tion when  the  motor  is  running  overload  relays  are  pro- 
vided which  are  set  at  approximately  5  per  cent  over- 
load but  with  a  liberal  time  limit  setting  based  on  the 
characteristics  of  the  individual  groups.  Although  the 
percentage  overload  of  these  relay  settings  is  small  the 
time  limit  setting  takes  care  of  the  necessity  of  over- 
loads for  short  periods.  In  addition  to  the  above  no- 
voltage  releases  are  installed  on  each  motor. 

Fuse  pullers  made  of  I -in.  (6.4-mm. )  horn  fiber  are 
used  in  removing  and  replacing  fuses.  These  pullers 
(see  cut)   will  take  any  fu.se  from  5  amp.  to  500  amp. 


?  Horn  Fiber - 


HORN-FIBER  FUSE  PULLER  WHICH  IS  SAFE  AND  EASILY 

MANIPULATED 

Every   man   in   the   electrical   crew   is  provided   with   a 
pair. 

For  taking  meter  readings  renewable  fuses  arc 
adapted  by  removing  the  links  and  substituting  leads 
to  run  to  the  meter.  Holes  are  drilled  through  the 
fiber  cartridge  at  each  end,  and  the  leads  are  soldered 
to  the  ferrules.  This  makes  a  simple  and  quick  method 
for  removing  fuses  and  testing  the  current  in  the  motoi 
circuit.  A.  R.  McDonald. 

McGleary,  Wallin  &  Grouse, 

Amsterdam,  N.  Y. 
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Emergency  Operation  of  Induction 
Motors  at  Low  Speed 

IN  ORDER  to  turn  down  the  rolls  of  a  sugar  mill  it 
was  necessary  to  operate  them  at  30  per  cent  speed, 
using  the  regular  driving  motor,  as  other  forms  of  speed 
reduction,  such  as  worm  gearing,  had  proved  quite 
unreliable. 

The  motor  used  was  rated  at  440  volts  and  250  hp.  and 
was  of  the  slip-ring  type.  By  connecting  it  to  a  110-volt 
service  and  lifting  the  brushes  on  one  phase  to  make  the 
rotor  operate  single-phase  the  torque  was  reduced  so 
(hat  with  the  load  obtained  the  speed  was  about  correct 
for  lathe  operations.  Push  switches  connected  with  the 
control  contactors  were  placed  on  the  side  of  the  tempo- 
rary lathe  bed  for  starting,  stopping  and  reversing.  The 
resistance  contactor  found  to  give  greatest  starling 
torque  under  single-phase  conditions  was  blocked  shut, 
thereby  making  starting  more  positive.  It  was,  how- 
ever, often  necessary  to  reverse  the  motor  before  start- 
ing to  get  out  of  low  torque  positions. 

The  starting  current  on  the  440-volt  generator  panel 
v.as  25  amp.  and  the  running  current  15  amp.  By  this 
connection  the  62.1-kw.  generator  operated  this  motor 
at  low  speed  and  at  the  same  time  carried  another  load 
of  50  kw.  C.  G.  Hadlky, 

Central  I'alina,  General  Superintendent. 

Cuba. 
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Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
x)f  Electric  Light,  Power  and  Heat 


For  Better  Public  Relations  in  the 
Electrical  Industry 

FOLLOWING  up  its  educational  campaign  in  the 
interest  of  the  electrical  industry  and  public  util- 
ities, the  Western  Electric  Company  has  issued  a  second 
series  of  advertisements  to  appear  in  a  number  of  the 
popular  magazines.  Like  the  first  series,  described  in 
detail  in  the  March  27,  1920,  issue  of  the  ELECTRir.M, 
World,  page  739,  these  advertisements  are  designed 
to  build  good-will  for  the  several  branches  of  the  indus- 
try. Ten  messages  of  the  second  series  have  been 
prepared  that  carry  a  common-sense  appeal  to  the  aver- 
age citizen  for  fair  play  and  better  understanding  of 
the  problems  of  public  utilities.  Four  of  these  are 
shown  herewith.  Six  others  are  similar,  but  written 
from  the  viewpoint  of  the  street  railway,  steam  rail- 
road, architect,  contractor  and  telephone  company. 

C.  G.  Du  Bois,  president  of  the  Western  Electric 
Company,  in  commenting  on  the  six  months"  publicity 
program  just  terminated,  says: 

"To  the  man  who  breaks  ground  in  an  untried  field 
words  of  cheer  from  his  fellows  strengthen  faith  that 
the  structure  he  is  building  may  prove  a  lasting  service. 
Our  friends  in  the  electrical  industry  and  public  util- 
ities have  given  us  this  commendation   from   the  very 
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inception  of  our  program  of  institutional  publicity.  It 
is  now  six  months  since  this  company  began  to  publish 
a  series  of  advertisements  dedicated  to  the  interest  of 
the  industry.  The  campaign  was  based  on  the  convic- 
tion that  only  as  the  industry  attains  popular  under- 
standing and  esteem  can  any  part  of  it  hope  for 
permanent  prosperity.  To  promote  this  public  good- 
will all  parts  should  work  together  in  the  common 
cause. 

"But  even  granted  that  these  principles  are  correct, 
still  our  own  small  effort  to  further  them  through 
the  printed  word  would  accomplish  little  if  unaided. 
It  was  vital  therefore  that  the  principles  be  accepted 
by  men  in  all  departments  of  electrical  work  as  the 
cue  to  co-operative  action.  So  when  the  mail  began  to 
bring  expressions  of  hearty  indorsement  from  all  divi- 
sions of  the  indu.stry  In  all  sections  of  the  country,  we 
felt  warranted  in  believing  the  campaign  a  success." 

Actual  results  of  this  educational  campaign  cannot 
be  measured  in  terms  of  dollars  and  cents,  nor  will 
the  Western  Electric  Company  be  first  to  realize  the 
benefits  from  the  publicity.  It  is.  however,  building 
for  the  future,  aiding  others  of  the  industry  in  the  hope 
that  it  will  share  in  their  ultimate  pro.sperity.  The 
Western  Electric  Company  is  to  be  commended  on  this 
service  it  is  rendering. 
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Ownership  of  Rural  Lines 

EXPERIENCE  in  Ohio  with  small  rural  customers  on 
40-acre  (16-hectare)  to  80-acre  (32-hectare)  farms 
has  led  D.  L.  Gaskill,  president  of  the  Greenville  (Ohio) 
Electric  Company,  to  advise  other  Ohio  central-station 
executives  to  insist  that  farmers  build,  own  and  main- 
tain all  rural  electric  lines.  The  Greenville  company 
requires  farmers  to  build  all  their  lines  in  accordance 
with  the  company's  specifications,  and  all  transformers 
must  be  purchased  from  the  company  in  order  that  they 
may  be  kept  uniform  and  interchangeable.  All  other 
line  material  is  purchased  from  jobbers  or  dealers. 

Under  this  arrangement  the  central  station  is  not 
responsible  for  taking  on  additional  consumers,  nor  is 
it  liable  for  the  renewal  of  the  line  or  for  damages  due 
to  accidents.  However,  the  plan  brought  up  some  legal 
and  practical  questions  in  connection  with  supplying 
service  to  additional  customers.  These  problems  have 
been  solved  by  allowing  other  consumers  to  connect  to 
the  line  under  certain  specified  conditions,  some  of 
which  are  as  follows: 

Extensions  to  the  end  of  the  line  will  be  allowed 
at  the  expense  of  the  party  desiring  service,  but  with- 
out any  refund  to  the  original  builders. 

Farmers  along  the  line  who  are  not  original  con- 
sumers may  get  service  by  paying  for  the  cost  of  the 
service  tap  to  their  premises  and  paying  their  pro- 
portionate share  of  the  cost  of  the  line.  This  latter 
payment  shall  be  refunded  to  the  original  builders  of 
the  line.  For  instance,  if  ten  farmers  originally  built 
the  line,  the  first  additional  farmer  that  wanted  service 
would  refund  to  the  others  one-eleventh  of  the  original 
cost,  the  next  customer  would  refund  one-twelfth  of 
the  total  cost,  and  so  on. 

Farmers  off  the  line  who  require  extensions  at  right 
angles  to  the  main  line  may  obtain  service  by  paying 
the  entire  cost  of  the  extension  and  paying  to  the  orig- 
inal consumers  a  proportionate  share  of  the  expense 
of  the  main  line. 


Utility  Sells  Common  Stock 
Above  Par 

IN  THREE  days  employees  sold  at  $112.50  per  share 
more  than  $900,000  par  value  of  the  stock  of  the 
Commonwealth  Edison  Company  of  Chicago.  To  increase 
the  number  of  its  stockholders  the  company  set  aside 
5,000  shares  of  its  stock,  but  the  demand  was  so  great 
that  at  the  end  of  the  third  day  the  sale  was  terminated. 

No  dividend  is  guaranteed  on  the  stock,  but  it  has 
been  paying  8  per  cent  and  its  market  price  at  the  time 
of  the  sale  was  between  $111  and  $112.  The  company's 
price  of  $112.50  a  share  was  based  on  an  extended  pay- 
ment plan  of  $5  down  and  $5  per  month.  Purchasers 
were  credited  with  the  dividends  and  charged  6  per  cent 
on  the  deferred  payments. 

Thirty-five  teams  of  employees,  each  consisting  of  ten 
men  and  a  captain,  acted  as  stock  salesmen.  A  captain 
was  chosen  from  among  the  employees  in  each  of  the 
thirty-five  wards  of  the  city,  and  each  captain  was 
allowed  to  pick  a  team  of  ten  from  among  the  company'.s 
employees  residing  in  his  ward.  Fifteen  team  prizes, 
ranging  from  $5  to  $75  and  totaling  $600,  were  awarded 
to  the  team  captains,  who  were  also  given  a  commission 
of  10  cents  on  each  share  of  stock  sold  by  their  team. 
Teams  were  rated  on  a  point  basis,  two  points  for  each 
share  of  stock  sold  and  one  point  for  each  stockholder. 


The  team  salesmen  working  u:ider  each  captain  were 
given  $1  for  each  share  of  stock  sold.  The  sale  was 
started  at  6  o'clock  on  a  Monday  morning,  that  hour 
being  chosen  because  all  soliciting  was  to  be  done  out- 
side of  business  hours,  and  at  noon  on  Wednesday  the 
teams  were  instructed  to  take  no  more  orders. 

So  many  customers  claimed  that  they  had  been 
promised  shares  by  employees  that  the  original  allot- 
men  of  5,000  shares  had  to  be  increased  to  9,103  shares, 
which  were  sold  to  2,805  new  stockholders  and  over  700 
old  stockholders. 


Wilmington  Company  Discontinues 
Merchandising 

IN  1919  the  Wilmington  &  Philadelphia  Traction  Com- 
pany of  Wilmington,  Del.,  discontinued  its  electrical 
merchandising  department.  The  company  had  expe- 
rienced considerable  difficulty  in  maintaining  an 
Sidequate  force  for  the  department.  Service  to  customers 
in  furnishing  repairs  and  renewals  to  appliances  could 
not  be  kept  up  to  the  desired  standard  and  the  depart- 
ment was  operating  at  a  loss. 

As  the  company's  office  is  situated  in  the  main  shop- 
ping district  of  Wilmington  it  is  an  excellent  location 
for  an  electric  shop.  Negotiations  were  conducted  with 
an  outside  dealer  and  an  arrangement  was  made  whereby 
space  in  the  company's  office  was  leased  by  the  Wilming- 
ton Electric  Appliance  Company.  The  appliance  com- 
pany took  over  the  merchandising  business  and  handles 
all  repairs  and  maintenance  of  appliances.  This  plan 
has  been  in  operation  for  a  little  more  than  a  year  and 
has  been  found  mutually  profitable  by  both  the  parties. 


Keeping  the  Consumer  Informed 

PARTICULAR  attention  is  paid  by  the  Southern 
California  Edison  Company  to  ways  and  means  of 
maintaining  relations  with  customers  on  the  Golden  Rule 
basis.  Courtesy  and  diplomacy  in  dealing  with  the  custo- 
mer have  been  developed  to  a  fine  art,  largely  through 
the  methods  advocated  by  S.  M.  Kennedy,  vice-president 
and  general  agent,  who  ably  presented  his  viewpoints  on 
these  matters  in  a  paper  entitled  "Service"  read  before 
the  Pasadena  Convention  of  the  N.E.L.A.  last  May  and 
the  article  which  appeared  in  the  ELECTRICAL  WORLD 
for  July  17  under  the  title  "I  Thank  You." 

The  accompanying  illustration  furnishes  an  example 
of  how  the  Southern  California  Edison  Company  is 
securing  the  assistance  of  its  customers  in  the  present 
power  shortage  and  at  the  same  time  explaining  the 
surcharge   granted   by   the   commision. 


NOTICE 

Owing  to  the  shortage  of  hydro-electric  power  and  the 
necessity  for  generating  a  large  amount  of  power  by  steam, 
you  can  directly  help  us  as  well  as  help  yourself  by  using 
your  electric  service  on  the  most  economical  basis  possible. 
It  is  our  belief  that  if  the  average  consumer  will  apply  him- 
self to  this  problem,  the  emergency  surcharge  of  27  per  cent 
granted  by  the  Railroad  Commission  will  enable  the  com- 
pany to  pay  the  increased  cost  of  developing  power  with- 
out being  a  direct  burden  to  the  same  extent  on  the  individual 
consumer. 

Your  co-operation  in  this  matter  will  be  greatly 
appreciated. 

SOUTHERN  CALIFORNIA  EDISON  COMPANY 
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Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Molors  and  Transformers 

Safety-First  Tistiufi  of  Small  Transformers. — A. 
IIeckman. — In  the  routine  testing  of  such  equipment 
as  shunt  transformers  at  the  manufacturing  plants, 
where  speed  is  essential  in  order  not  to  interfere  with 
production,  great  care  must  be  exercised  in  the  arrange- 
ment of  testing  devices  for  the  protection  of  the  tester. 
Features  safeguarding  the  test  man  are  given  in  detail. 
— Electric  Joiirnnl,  August,  1920. 

Electrical  Dcricr  for  Checking  the  Oil  Temperature  of 
Medium-Sized  Turbo-Generators. — GEORGE  J.  DucKETT. 
— Description  of  a  device  designed  to  give  attention 
automatically  to  the  oiling  systems  in  steam-turbine 
units. — London  Elcctriciav,  July   16,   1920. 

Lamps  and  Lighting 

The  Lifihiinfi  of  Tcxtilr  Mills.— A.  L.  F'oWELL.— (;en- 
eral  rules  for  the  lighting  system  of  a  textile  mill  are 
given  as  follows:  ( 1 )  There  must  be  sufficient  light  of 
the  proper  quality  oti  the  work.  (2)  (Hare  due  to  bril- 
liant light  sources  or  reflected  from  polished  surfaces 
must  be  avoided.  (3)  Diffusion  and  proper  direction  of 
light  are  necessary  to  eliminate  sharp  shadows.  Mod- 
erate light  on  side  walls  not  only  helps  in  this  connec- 
tion but  also  makes  the  room  more  cheerful.  Too  much 
light  on  the  walls  is  tiring.  (4)  Besides  the  light  on 
the  work,  a  moderate  intensity  should  be  provided  on 
intermediate  sections  so  as  to  eliminate  dark  spaces. 
(5)  Any  system  installed  in  the  mill  should  be  simple 
in  arrangement,  reliable  in  operation  and  as  low  in 
operating  cost  as  is  possible.  In  no  case,  however,  should 
good  lighting  be  sacrificed  for  such  a  saving,  because 
in  the  long  run  this  would  be  found  to  be  poor  economy. 
—Bulletin  L.D.  110,  Edison  Lamp  Works,  May,  1920. 

The  Lifihtinp  of  Office  Riiildinris  and  Drafting  Rooms. 
— A.  L.  PoWELl,. — A  discussion  of  the  elements  which 
enter  into  the  lighting  of  offices  and  drafting  rooms, 
including  the  practical  spacing  of  outlets  and  choice 
of  lighting  systems  to  function  for  the  particular  cla.ss 
of  work  being  done  in  the  office. — Bulletin  L.U.  lOS, 
Edison  Lamp  Works,  May  20,  1920. 

Generation,  Transformation  and  Distribution 

Hiidro-Elcctrir  Power  Works  at  the  (ireat  Lake.  Tas- 
mania.— An  interesting  .scheme  of  speed  control  of  Pel- 
ton  watenvheels  is  described  for  which  it  is  claimed  the 
advantages  of  both  needle  and  deflector  regulation  are 
secured.  It  is  said  to  be  arranged  so  that  the  first 
action  of  the  governor  on  load  being  reduced  is  to 
deflect  the  jets  away  from  the  wheel  by  means  of  a 
simple  deflector.  This  same  movement  releases  the 
needles  and  allows  them  to  travel  slowly  fonvard,  the 
speed  being  adjusted  very  simply  so  that  the  time 
required  for  the  full  stroke  is  any  desired  figure. — Lon- 
don Engineer,  July  9,  1920. 

Pelton  Wheel  Reconstruction.  —  PERCY  PiTMAN. — 
Structural  changes  are  described  in  Pelton  waterwheels. 


first  to  replace  defective  and  broken  buckets  which 
were  becoming  a  source  of  considerable  danger,  and 
second  to  economize  water  by  fitting  on  buckets  of  a 
more  modern  and  efficient  type.  It  is  reported  that  the 
efficiency  of  the  wheels  in  question  was  improved  about 
5  per  cent  by  these  changes. — London  Engineering, 
June  25,  1920.' 

The  Selection  of  Oil  Circuit  Breakers. — W.  A. 
COATES. — The  writer  discusses  the  rating  of  oil  circuit 
breakers  with  reference  to  breaking  capacity  as  de- 
fined by  the  British  Engineering  Standards  Associa- 
tion. He  also  points  out  that  there  would  be  great  ad- 
vantage in  having  graphical  methods  of  determining 
short-circuit  current  values  in  networks  and  .shows  a 
chart  devised  by  himself  which  he  says  should  be  useful 
in  this  connection. — London  Electrician,  July  2,  1920. 

Traction 

Graphical  Method  for  Computing  Voltage  Drops  in 
Distribution  Networks. — A.  ScHWAiGER. — The  author's 
method  appears  to  be  built  on  the  same  principle  as  the 
Frick  method  for  computing  current  distribution  in 
networks,  although  the  entire  solution  is  worked  out 
graphically,  without  any  numerical  computations.  A 
number  of  simple  cases  are  given  to  illustrate  the 
operation  of  the  graphical  method,  and  the  article  also 
shows  how  the  method  may  be  applied  to  more  compli- 
cated networks,  by  proceeding  step-wise,  as  follows: 
(1)  All  knot  points  are  considered  as  feeding  points 
and  the  currents  to  be  supplied  at  the  knot  points  are 
determined.  (2)  It  is  then  assumed  that  the  net  is 
loaded  only  with  these  hypothetical  feeder  currents  and 
supplied  at  the  actual  feeding  points.  (3)  These  two 
-solutions  are  superposed,  the  fictitious  knot  point  cur- 
rents canceling  and  the  actual  current  distribution 
coming  out  as  a  result.  (4)  Since  the  current  distri- 
bution now  is  known,  the  drop  to  any  point  may  be 
easily  computed.  The  virtually  new  feature  is  the  graphi- 
cal method  of  solving  part  two  of  the  problem. — Elcktro- 
technische  Zciischrift,  March  18,  1920. 

Installations.  Systems  and  Appliances 

The  Electrical  Sterilization  of  Milk. — An  account  of 
researches  conducted  by  Prof.  J.  Martin  Beattie  and  F. 
C.  Lewis  of  Liverpool  University,  England.  It  is  said 
that  the  electrical  method  used,  whatever  the  lethal 
effect  may  be,  is  a  much  more  efficient  method  of  ridding 
milk  of  bacteria  than  are  the  proces.ses  in  common  use 
at  present. — London  Electrical  Times,  July  15,  1920. 

Reactors  for  Electric  Furnace  Circuits. — HARRY  A. 
WiNNE. — Various  methods  of  introducing  reactance  into 
furnace  circuits  are  covered  in  this  article.  It  is  said 
that  the  internal  reactance  of  transformers  can  be  in- 
creased to  a  maximum  of  about  20  per  cent  without 
excessively  increasing  the  cost  or  decreasing  the  effi- 
ciency of  the  transformer.  Another  arrangement  is  to 
increase  the  spacing  between  transformer  leads,  thus 
increasing  their  inductance.     When  external  reactors 
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become  necessary  recourse  may  be  had  to  either  the 
iron-core  or  air-core  reactor.  Air-core  reactors  are 
■well  known  from  their  use  in  power  plants.  Regarding 
iron-core  reactors,  it  is  said  that  these  are  arranged 
with  an  air  gap  in  the  magnetic  circuit.  Care  must 
be  exercised  to  insure  that  the  iron  core  will  not  be 
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CHARACTERISTICS  OF  REACTORS 

saturated  at  the  maximum  value  of  current  which  can  be 
forced  through  the  circuit.  If  this  is  not  done,  the 
reactor  will  not  be  so  effective  for  heavy  overload  cur- 
rent as  for  light-load  currents.  The  working  range  of 
current,  therefore,  should  fall  below  the  knee  of  the 
saturation  curve. — Journal  A.  I.  E.  E.,  June,  1920. 

Automatic  Control  of  Reversing  RolUng-Mill  Equip- 
ment.— E.  S.  Lammers,  Jr. — Direct-current  motors  are 
universally  applied  to  large  reversing  mills,  owing  to 
the  variable  speed  characteristics,  and  to  its  ease  of 
control  and  rapid  manipulation  brought  about  by  the 
Ilgner  system.  The  advantages  of  this  system  are  as 
follows:  (1)  It  permits  the  permanent  connection  of 
all  heavy-current  circuits.  (2)  The  entire  control  of 
the  motor  is  effected  in  relatively  small-current  field 
circuits.  (3)  The  motor  automatically  adapts  itself 
to  regeneration  on  deceleration  without  further  com- 
plicity. (4)  By  regeneration  the  power  used  in  accel- 
eration is  to  a  large  degree  returned  to  the  system  in 
deceleration  and  no  additional  power  from  the  line  is 
required  to  retard  the  motion  of  the  motor.  (5)  All 
peak  loads  are  eliminated  from  the  power  house  by 
means  whereby  the  stored  energy  of  a  flywheel  on  the 
motor-generator  set  is  released  during  the  periods  of 
those  peaks  absorbing  same. — Paper  rear  before  A.  I. 
and  S.  E.  E.,  May,  1920. 

Electrophysics  and  Magnetism 

Copper  a  Delicate  Material. — N.  B.  FILLING. — A  dis- 
cussion of  the  effect  on  the  physical  proporties  of  copper 
of  occluded  gases. — Electric  Journal,  August,  1920. 

Magnetic  Properties  of  Iron  Alloys. — The  series  of 
articles  on  the  relation  of  magnetic  properties  and  elec- 
tric conductivity  of  iron  to  its  percentage  of  carbon, 
aluminum,  silicon  and  manganese,  etc.,  published  by 
Gumlish  and  Goerens  in  the  Elektrotechnische  Zeit- 
schrift,  June  26  to  July  24,  and  referred  to  in  these 
columns  on  Feb.  14,  is  reprinted  almost  in  full  in  the 
Revue  Generale  d'Electricite  of  May  1,  1920. 

Reflecting  Power  of  Monel  Metal  Stellite  and  Zinc. — 
W.  W.  COBLENTZ. — Data  are  given  on  the  reflecting 
power  of  these  metals  in  the  visible  spectrum  and  to 
4;^  in  the  infra-red  spectrum.  It  was  found  that  in  the 
infra-red  spectrum  the  reflectivity  of  monel  metal   is 


practically  the  same  as  that  of  nickel,  while  in  the 
visible  spectrum  the  reflectivity  is  slightly  lower  than 
that  of  nickel.  A  new  determination  of  the  reflecting 
power  of  a  sample  of  stellite  was  1  per  cent  lower  than 
values  previously  given  in  the  visible  spectrum.  Results 
show  that  zinc  is  unique  in  having  a  deep  depression  in 
the  reflectivity  curve  at  la  followed  by  an  unusually 
high  reflectivity  beyond  2|j.. — Scientific  Paper  No.  379, 
U.  S.  Bureau  of  Standards,  June  10,  1920. 

Units,  Measurements  and  Instruments 

Bridge  Methods  for  Alternating-Current  Measure- 
ments.— D.  I.  Cone. — Seventeen  different  bridge  com- 
binations are  shown  for  the  measurement  of  the 
characteristics  of  circuits  containing  inductance  and 
capacity. — Journal  A.  I.  E.  E..  July,  1920. 

Telegraphy,  Telephony  and  Signals 

Multiplex  Telephony  and  Telegraphy  Over  Open-Cir- 
cuit Bare  Wires  Laid  in  the  Earth  or  Sea. — Maj.-Gen. 
George  0.  Squier. — Since  it  had  already  been  possible 
to  communicate  by  radio  between  one  submarine  and 
another,  it  was  considered  that  connecting  two  such 
stations  by  a  submerged  copper  wire  would  facilitate 
the  propagation  of  the  electro-magnetic  waves  between 
the  stations.  Following  this  telephone  and  telegraph 
communications  were  established  across  the  Potomac 
River  over  a  distance  of  about  three-quarters  of  a  mile 
(1.2  km.)  by  the  use  of  No.  12  phosphor-bronze  wire  laid 
in  the  water  to  connect  the  stations.  The  transmitter 
consisted  of  an  electron  tube  oscillator  which  delivered 
a  current  of  about  270  milliamperes  at  a  frequency  of 
about  300,000  cycles.  At  the  receiving  end  of  the  end 
an  electron  tube  and  a  six-stage  amplifier  were  used 
without  any  ground  connections.  With  this  equipment 
tuning  was  obtained  at  both  ends  of  the  line  and  tele- 
graphic and  telephonic  transm.ission  secured  over  the 
bare  wires  immersed  in  fresh  water.  Telegraph  and 
telephone  communication  has  also  been  established  be- 
tween two  stations  at  Little  Silver,  N.  J.,  using  bare 
No.  16  copper  wire  buried  in  the  earth  to  a  depth  of 
about  8  in.  (20  cm.)  to  connect  stations.  The  distance- 
between  the  stations  was  three-quarters  of  a  mile,  and 
frequencies  as  high  as  1 ,000,000  cycles  were  used.  Simi- 
lar communication  has  also  been  carried  on  over  bare 
wires  \'i  miles  (2.8  km.)  long  and  laid  on  the  surface 
of  moist  earth.  It  is  said  that  the  most  promising  hope 
of  improving  line  construction  for  ocean  cables  is  be- 
lieved to  be  to  abandon  the  present  methods  of  design 
and  construction  and  to  start  with  the  simple  case  of 
bare  wires  in  water,  giving  high-frequency  currents, 
and  study  the  necessary  changes  to  produce  optimum 
transmission. — Journal  Franklin  Institute,  June,  1920. 
The  Carbon  Transmitter. — H.  J.  GREGORY. — A  simple 
theory  is  offered  by  the  writer  to  show  that  the  trans- 
mitter is  similar  in  its  mode  of  operation  to  an  alter- 
n  or.  The  output  characteristic  and  internal  impedance 
are  shown  to  be  quite  analogous  to  these  characteristics 
in  alternators. — Post  Office  Electrical  Engineers'  Jour- 
nal, July,  1920. 

Miscellaneous 
Organization  of  the  Electrical  Industry. — C.  H. 
WORDINGIIAM. — The  author  points  out  the  desirability 
that  engineers  of  all  branches  of  the  profession  shall 
have  some  body  which  will  represent  their  interests 
when  questions  of  both  external  and  internal  policy  have 
to  be  decided.  He  outlines  the  possible  organization  of 
such  a  senate. — London  Electrician,  April  30,  1920. 


August  21,  1920 


ELECTRICAL     WORLD 


393 


Scientijic  and 
Industrial  Research 

(Printed  in  tub  Third  Issue  op  Bach  Month) 

A  Department  Devoted  to  Reports  of  Investigations 
Contemplated  or  Completed,  Research  Facilities 
Available,  and  Suggestions  for  Co-operative  Work. 

Conducted  by  Prof.  Vladimir  Karapetoff 

Cornell  University,  Ithaca,   N.   T. 


Research  in  Progress  and  Completed 

[Wlun  iiivi'stieatliins  whiih  linve  bi'in  conipli'tid  are,  in  the 
opinion  of  the  icliiois.  of  wiilo  inoiiKh  Intiicst  to  the  Held  wc 
serve,  detail.'*  tin nof  will  bi'  pre.<ent<d  In  other  parts  of  this 
paper.  Contempl;ited  i-e.seareli  or  thitt  which  appears  to  have 
limited  appe.il  will  be  onl.v  briell.v  reported  in  this  section,  but 
detail.s  maj-  be  had  by  eoninumicatinR:  with  the  .investigator  or 
Institution  named  in  tin-  repor-t.  Headers  are  i-efei-red  to  the  de- 
partment "DiKPSt  nf  Eleetrieal  Literature"  for  investigations 
reported  in  otlier  juui-nals.  The  news  and  engineering  sections 
sHould  also  be  followed  for  research  reported  before  technical 
societies.] 

ME.V.'^I'RIXO     IKSTrtT-MEXTS     FOR     CONTROLI.ING     INDUS- 
TrtI.\L    I'ROt'E.SSi:s. 

One  of  tile  companies  manufacturing:  precision  instruments 
reports  the  d<'Velopnient  of  an  automatic  potentiometer  and  an 
automatic  Wheatstone  brl<lK:e,  both  used  for  recording  or  con- 
troHing  processes  or  a  condiination  of  the  two.  These  auto- 
matic equipments  are  supplied  for  lh<'  control  of  chemi<'al  and 
electrochemical  processes,  and  some  installations  are  in  actual 
use.  For  chemical  and  electrochemical  work  the  automatic 
Wheatstone  briilge  can  be  operated  on  a  commercial  Gll-evcle 
alternating-tan-i-ent  circuit,  and  a  special  alternating-current 
galvanometei'  lias  been  especially  developed  for  this  equipment. 
Two  of  the  important  applications  of  the  alternating-current 
Wheatstone  bridge  equipment  are  the  recording  of  surface 
condenser  lealiagi'  in  power-plant  operation  and  the  controlling 
of  tile  fltiish  point  during  tiie  evaporation  process  in  pliLnts 
mailing  condensed  iiiilii.  Tiie  potentiometei-  equipment  is  also 
used  for  accurat<ly  recording  and  even  controlling  the  acidity 
and  alkalinity  of  solutions  tlirougii  tiie  mi-asuiw  of  tli.-  poteiitiai 
between  two  eleetiodes  immersed  in  thi'  liquid. — .4.  /.  /■,'.  IL  Vom- 
mittce  on  Instruments  and  Mcasioonants. 

rORrELAIN.   NON-POROTI.'!. 

I'orcelain  can  iie  and  is  produced  today  that  is  in  an  engi- 
neering sense  absolutely  non-porous.  This  statement  is  miide 
after  a  great  deal  of  careful  research  and  on  the  strengtii  of 
many  porosity  tests  botli  by  the  impregnation  metliod  and  by 
the  method  used  in  ceramic  analysis  with  a  psyciiomeler  and 
a  sample  crushed  to  a  100-mesh  fineness.  The  impregnation 
test  has  been  carried  in  our  laboratories  to  ver.v  high  pressures 
and  is  so  penetrating  that  under  microscopic  examination  of 
the  penetration  of  tlie  colorant  materi.il  it  has  been  observed  in 
the  cleavage  cracks  of  microscopic  quartz  crystals.. — Vf.  D.  A. 
Prnslrr.  Huntinyton,  11".  l'«.  c.l.  /.  E.  E.  jdurnril.  1920,  page 
Ho.) 

STORAOE  RATTERT.  TESTING  BY  CADMIUM  ELECTRODE. 
The  Well-known  method  of  testing  the  potentials  of  the  lead 
plates  with  respect  to  the  electrolyte  with  a  piece  of  metallic 
cadmium  often  leads  to  contradictory  results.  An  investiga- 
tion has  been  made  to  determine  the  accvuacy  of  the  cadmium 
electrode  and  of  the  errors  to  whicli  it  is  subjected.  The 
most  important  error  found  was  due  to  polarization  of  the 
electrode,  but  lliis  iiror  can  be  easily  avoided  if  the  electrode 
is  used  to  measure  the  potential  of  the  negative  pl.ate  only 
and  the  potential  of  tlie  positive  plate  is  calculated  from  the 
known  cell  voltage.-  H.  D.  HoUrr  and  J.  M.  Braham,  Bureau 
of  Standards,  'iVasliington,  D.   C. 

VOLTMETER,  ELECTROSTATIC. 

In  the  ordinary  types  of  electrostatic  voltmeter  the  deflection 
produced  is  not  proportional  to  tlie  voltage  for  any  considerable 
range.  Great  difllculty  is  experienced  in  propcrlv  shielding  tne 
charged  parts  of  the  voltmeter  from,  charges  on  the  surrouna- 
ing  walls.  A  null  type  of  ele<'trostatic  voltmeter  has  therefore 
been  developed  which  seems  to  be  free  from  these  disadvantages. 
The  compensating  force  is  applied  somewhat  as  in  an  ordinary 
type  of  ammeter,  the  voltage  being  determined  from  the  amount 
of  current  necessary  to  prevent  deflection  of  the  needle  The  par: 
receiving  the  chargi-  at  high  voltage  is  either  of  the  ordinary 
quadrant  or  of  the  attracted  ball  type.  These  parts  are  con- 
nected with  the  part  to  wliich  tlie  compensating  force  is  applied 
through  a  rigid  stem  carrying  a  mirror.  The  compensating 
(Oils  may  be  constructed  in  a  variety  of  forms  either  singly  or 
111  pairs,  or  else  magnetic  cores  may  be  used  which  move  axjally 
along  a  single  coil.  The  zero  position  of  the  moving  part  Is 
maintained  either  by  fiber  suspension  oi  bv  a  coiled  spring  The 
damping  may  be  either  electromagnetic  or  bv  oil  viscosity  Ry 
means  of  these  and  other  improvements  tlie" range  of  operation 
has  been  more  than  doubled  and  the  sensibility  increa.sed  almost 
indefinitely. — J.  C.  Schrader,  East  Pittsburgh',  Pa 

WAVES.  ELECTROMAGNTilTTr,  0^'ER  RARE  WIRES. 

The  Signal  Corps  lias  carried  out  certain  investigations  into 
the  phenomena  connected  with  the  transmission  of  high-fre- 
quency electromagnetic  waves  over  bare  wires  in  earth  and  in 
water.  Telephone  and  telegraph  communication  ha.-!  been  estab- 
lished between  Fort  Washington,  Md..  and  Fort  Hunt.  Va., 
across  the  Potomac  River,  below  the  city  of  Washington,  over  a 
distance  of  about  three-quarters  of  a  mile.  (12  km.L  bv  the  use 
of  a  bare  No.  12  phosphor  bronze  wire  laid  in  the  water  to 
connect  the  stations.     The  transmitter  consisted  of  an  electron 


tube  oscillator  •which  delivered  a  current  of  about  270  milll- 
ampercs  to  the  line  at  a  frequency  of  about  600,000  cycles.  At 
the  receiving  end  of  the  line  an  electron  lube  and  a  six-stage 
amplifier  were  used  without  any  grouml  connection.  With  this 
arrangement  good  tuning  was  obtained  at  both  ends  of  the  line. 
.  and  telegraphic  and  telephonic  transmission  were  secured  over 
tile  bare  wires  immt-rsed  in  fresh  water.  Satisfactory  com- 
munication has  also  been  established,  using  a  bare  No.  16  cop- 
per wire  buried  in  the  earth  to  about  a  depth  of  8  in.  (20  cm.) 
anil  also  laid  on  the  surface  of  moist  earth.  Frequencies  as 
high  as  1,000,000  cycles  were  used. — G.  O.  Squirr.  War  Depart- 
ment,  Washington,  D.  C. 

X-RAY  nULliS,  VACUUM  REGTTL.VTOR  FOR. 

In  X-ray  bulbs  and  other  systems  in  which  the  gas  pressure 
is  to  be  maintained  at  some  value  between  lO'  mm.  and  10-' 
mm.  of  nu'icury  and  in  which  the  influx  or  clean-up  of  gases 
Is  not  too  great  a  modification  of  the  hot  cathode  tube  may  be 
u.sed  to  maintain  any  desired  pressure  between  the  limits  men- 
tioned. The  tube  as  built  is  similar  to  the  ordinary  high- 
voltage  rectifier,  a  somewhat  simpler  structure  being  pos.iible 
on  account  of  the  absence  of  higli  voltages.  The  desired  gas 
pressure  is  obtained  by  a  regulation  of  the  current  through 
the  tube.  In  this  vacuum  regulator,  in  any  state,  the  logarithm 
of  tlie  gas  pressure  is  a  linear  function  of  thi>  energy  supplied 
to  the  anode.  Varying  the  energy  from  0  watt  to  250  watts 
gives  a  pressure  variation  from  10  "  mm.  to  10-'  mm.  The 
energy  is  supplied  from  a  500-volt  direct-current  circuit  con- 
nected across  the  electrodes  of  the  tube  and  is  controlled  by 
varying  the  heating  current  in  the  cathode  niament.  A  watt- 
meter connected  in  the  main  circuit  may  be  calibrated  to  read 
pressure  directly. — H.   M.    I'lidcr.   Euxt   Pittsburgh.   Pa. 


Suggestions  for  Research 

MAGNET,  A.-C.  HEATING  OF  LAMINATION'S. 

Designers  of  alternating-current  solenoid  magnets  would  like 
to  know  more  about  the  insulation  of  plunger  laminations,  to 
avoid  heating  at  and  near  the  air  gap.  The  flux  tends  to  come 
throuf,h  the  laminations  at  the  sides,  causing  eddy-current  heat- 
ing, whicli  is  much  higher  than  is  to  be  expected  in  an  ordinary 
core.  To  avoid  the  heating  we  used  insulation  of  ,V,  in  to  j'j  in., 
(1.6  mm.  to  0.8  mm.)  thick  about  every  .1  in.  (6.35  mm.)  in 
the  laminated  plungi-r.  This  reduces  the  heating  lonsiderably. 
but  it  is  still  a  troublesome  problem.  I  realize  that  by  building 
tile  plungir  out  of  wire  we  could  get  rid  of  this  heating,  but 
wire  plungers  are  rattier  difllcult  to  manufacture. — A.  M.  Hol- 
comb,  CUveliind,   Ohio. 

RADIO.   RESOXAXCE  W.VVE   COIL. 

Tlie  development  of  types  of  resonance  wave  coils,  both  open 
at  one  end  and  open  at  both  ends,  for  general  radio  work  offers 
an  interesting  field  for  investigation.  This  involves  the  study 
of  the  electron  tube  as  a  potentially  operated  device.  The 
application  of  sudi  coils  properly  designed  for  specific  purposes 
may  lead  to  the  practical  solution  of  a  number  of  radio  prob- 
lems such  as  directional  effects  and  wave-coll  antennas  of  verv 
small  dimensions.— G.  O.  S<j«icr,  War  Department,  Washington. 

REACTIVE  COILS  WITH   IRON. 

Heai-live  coils  used  for  tlie  pi'otection  of  large  generators 
and  feeders  against  siiort  circuits  are  made  without  iron  cores, 
in  order  to  be  instantly  effective  no  matter  at  which  point  of  a 
cycle  a  short  circuit  occurs.  Residual  magnetism  in  a  large 
closed  iron  core  might  cause  an  excessive  rush  of  current  at  the 
first  instant  of  a  disturbance.  It  would  be  of  interest  to  try 
the  effect  of  an  iron  core  of  small  cross-section,  both  open  and 
closed,  on  sudden  short  circuits.  It  is  possible  that  a  moderate 
amount  of  very  high-grade  iron  might  not  impair  the  effective- 
ness  of  the  coll   and   yet   permit   appreciable   reduction    in   size. 

REACTIVE  POWER.   DISPATCHIX'G   OF. 

Witli  large  interconnecteil  power  stations  it  becomes  highly 
desirable  for  the  chief  load  ilispatciier  to  apportion  to  each 
station  not  only  its  share  of  load  in  kilowatts  but  tha  amount 
of  reactive  kilovolt-amperes  as  well.  Otherwise  largo  quanti- 
ties of  idle  power  would  unnecessarily  circulate  in  the  system, 
causing  disturbances  and  losses.  There  seems  to  be  no  stand- 
ard practice  in  existence  as  to  the  proper  method  of  dispatching 
of  reactive  power,  and  a  careful  investigation  of  the  problem 
is  desired  witii  tlie  view  of  arriving  at  certain  general  conclu- 
sions by  which  load  dispatchers  in  large  systems  may  be 
guided. — Editorial   Huggtstion. 

SELF-STARTERS  FOR  AIRPL.VNE  ENGINES. 

Witii  the  increase  in  tiie  size  and  power  of  engines  the  need 
of  mechanical  starters  is  becoming  more  and  more  clearly  de- 
fined. The  self-starter  is  now  a  recognized  feature  of  seaplane 
equipment  and  is  attracting  increasing  interest  as  a  feature 
for  land  m.-ichines.  Both  electric  and  compressed  air  forms 
have  been  developed  to  a  certain  degree  of  efficiency.  There 
is  room  for  improvement  as  regards  (1)  size,  (2)  weight,  (3) 
rel-.ibility. — W.  /•'.  Durand,  Scientific  Attachi,  American  Em- 
bas.\y,  Paris. 

WELDING  M.VCHINES,  RATING  OF. 

.\  considerable  number  of  competitive  direct-current  welding 
machines  are  on  the  market,  and  the  time  has  arrived  for  estab- 
lishing a  rational  and  uniform  basis  for  their  rating,  a  basis 
truly  indicative  of  the  work  which  a  machine  is  capable  of 
performing  day  after  day.  Tlie  rating  on  the  basis  of  a  con- 
tinuous-current output  is  too  severe,  while  the  rating  based  on 
from  tliirty  to  sixty  minutes'  welding  service  is  inadequate. 
The  rating  founded  on  kilowatts  in  the  arc  is  unsatisfactory, 
because  with  the  same  current  the  required  arc  voltage  depends 
upon  the  nature  of  the  electrodes  (metal  or  carbon).  Objec- 
tions have  also  been  raised  against  rating  in  heat  units  avail- 
able for  welding  purposes  and  against  a  rating  expressed  in  the 
number  of  pounds  of  metal  deposited  per  hour.  All  these 
points  are  discussed  by  R.  E.  Kinkead  in  Iiis  paper  before  the 
annual  .\.  I.  E.  E.  convention  of  1920,  and  a  strong  sentiment 
is  .'xpressed  in  favor  of  an  equitable  and  uniform  method  of 
rating  of  electric  welding  machines.  .\  careful  experimental 
stiKly  of  the  performance  of  various  welding  machines  under 
comparable  conditions  is  needed  before  the  elements  of  such 
an  equ-table  anil  just  rating  can  be  agreed  upon. — Editorial 
Suggestion. 
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SALES  of  electrical  material  in 
almost  every  district  are  re- 
ported as  considerably  higher 
than  usual  at  this  period  of  the  year. 
Exceptions  are  noted,  however,  in 
the  Puget  Sound  and  Intermountain 
sections,  where  the  midsummer 
slump  is  more  strongly  felt. 

Increasing  tightness  of  money  is 
reported,  and  collections  are  slow- 
ing up  in  all  sections.  Good  crops 
are  in  evidence,  and  when  they  are 
harvested  the  credit  situation  will 
improve. 

Construction  is  in  good  shape 
only  in  the  South,  scarcity  of  mate- 
rial and  high  prices  still  operating 
to  retard  it  elsewhere.  Commercial 
building,  however,  is  going  forward 
in  the  East. 

Manufacturers  of  household  ap- 
pliances are  preparing  for  a  heavy 
foreign  trade  and  are  looking  for 
new  devices  to  stimulate  still  fur- 
ther the  domestic  market,  now 
thought  to  be  at  its  peak. 

Despite  reports  to  the  contrary, 
there  still  seems  to  be  a  sufficient 
supply  of  raw  material  for  lighting- 
fixture  glassware.  Shipments  of  or- 
dinary commercial  glassware  to  fill 
large  orders  can  be  made  in  three 
to  six  weeks. 

Uneven  conditions  exist  in  the  in- 
dustrial reflector  market,  but  pro- 
ducers generally  are  optimistic. 
Stocks  of  finished  reflectors  are  in 
poor  shape. 

A  movement  in  the  direction  of 
standardizing  plugs  and  receptacles 
is  undnr  way,  promoted  by  the  regu- 
lations and  standards  committee  of 
the  Association  of  Municipal  Elec- 
trical Utilities  of  Ontario. 

Additional  hearings  on  the  coal 
situation  by  the  Senate  committee 
on  reconstruction  and  producdon 
have  been  held  at  Baltimore  and 
Philadelphia,  and  one  will  be  held 
in   Boston  on   Aug.  30. 

The  coal  supply  of  the  New  York 
utilities  shows  a  slight  improvement 
over  last  week. 

Conferences  between  the  Federal 
Power  Commission  and  members  of 
the  water-power  committee  of  the 
N.  E.  L.  A.  and  others  were  held  at 
Washington  this  week.  S,  Z.  Mitchell 
expressed  the  opinion  that  the  law 
must  be  amended  or  else  liberally 
interpreted  to  attract  capital. 

Electrical  merchandise  will  be 
handled  by  a  chain  of  stores  to  be 
opened  by  the  Winchester  Repeating 
Arms  Company  in  a  number  of 
states. 


The  thirteenth  annual  conven- 
tion of  the  Northwest  Electric  Light 
and  Power  Association  will  be  held 
at  Spokane,  Wash.,  Sept.  8  to  11. 

At  a  meeting  of  the  International 
Bureau  of  Weights  and  Measures  to 
be  held  at  Paris  in  September  the 
enlargement  of  the  functions  of  the 
bureau  to  include  other  standards 
and  values  will  come  up  for  consid- 
eration. 


News 
in  Brief 

Summary      of     Market 
Conditions  and  of  Re- 
cent and  Approaching 
Happenings  of  Im- 
portance to  the 
Industry 


Tacuma  (Wash.)  city  officials  per- 
sist in  their  policy  of  selling  electric 
ranges  direct  to  consumers,  despite 
protests  from  local  dealers. 

Specifications  for  rural-line  con- 
struction are  being  prepared  by  the 
Railroad   Commission   of  Wisconsin. 

Dissemination  of  information 
concerning  public  utilities  as  under- 
taken by  the  state  committee  organ- 
ized for  that  purpose  will  receive 
especial  attention  at  the  meeting  of 
the  Nebraska  Section,  N.  E.  L.  A., 
at  Omaha  on  Sept.  8  and  9. 

A  decision  of  the  Massachusetts 
Department  of  Public  Utilities  re- 
fused to  put  upon  the  Boston  Edison 
company  the  burden  of  extending  a 
three-phase  feeder  more  than  half  a 
mile  to  serve  the  electric  elevator 
of  a  single  residential  customer. 

Commercial  and  press  messages 
to  European  and  South  American 
countries  are  now  being  transmitted 
by  the  navy  radio  service  under 
authority  of  an  act  passed  at  the 
last  session  of  Congress. 

A  PARTY  of  European  electrical 
engineers  rci.resenting  Fr:uve,  Bel- 
gium and  Italy  is  now  traveling  in 
the  United  States  inspecting  the  op- 
eration of  power  plants  with  a  view 
to  giving  orders  for  e(iuipment  to 
be  used  in  reconstruction  in  their 
respective  nations. 

South  Dakota  voters  will  prob- 
ably be  asked  to  vote  on  the  Mo- 
bridge  hydro-electric  project  next 
spring. 


Joint  sessions  on  matters  of  gen- 
eral interest  and  separate  business 
sessions  will  be  held  by  the  Rocky 
Mountain  Section,  N.  E.  L.  A.,  and 
the  Colorado  Electric  Light,  Power 
and  Railway  Association  at  their 
Glenwood  Springs  convention,  Sept. 
13-15. 

On  Aug.  15  the  new  KerckhofF 
project  of  the  San  Joaquin  Light  & 
Power  Company  of  Fresno,  Cal., 
was  put  into  operation  at  Auberry, 
Cal.,  before  2,500  enthusiastic 
guests,  thus  ending  a  three  years' 
dearth  of  power  in  that  region. 

Objections  made  by  the  N.  E.  L. 
A.  and  others  interested  in  the  Na- 
tional Electrical  Safety  Code  will  be 
incorporated  by  the  Bureau  of 
Standards  in  the  new  edition  of  the 
rules,  together  with  the  bureau's 
reasons  for  not  altering  the  rules  at 
this  time. 

Hogged  fuel  is  to  be  used  to  save 
Loal  at  the  plant  of  the  Albuquerque 
(N.  M.)   Gas  &  Electric  Company. 

Storage-battery  buses  are  being 
successfully  used  by  the  Tramway 
Company  of  Rio  de  Janeiro,  Brazil, 
to  assist  in  passenger  transporta- 
tion. 

Regui.\tions  for  the  Federal 
Power  Commission  are  being  whip- 
ped into  final  shape  with  the  assist- 
ance of  a  committee  of  the  N.  E.  L. 
A.  and  others  interested  in  water- 
power  development. 

The  order  giving  coal  mines  the 
first  call  on  open-top  cars  has  been 
extended  by  the  Interstate  Com- 
merce Commission  for  an  additional 
thirty  days. 

Employ'ERS  are  being  warned  by 
the  Industrial  Commission  of  New 
York  State  to  comply  with  the  pro- 
visions of  the  workmen's  compensa- 
tion law. 

Power  requirements  for  the  new 
battle  cruisers  which  are  to  be  elec- 
trically operated  are  comparable  to 
those  of  the  largest  central  stations, 
their  generators  being  rated  at 
160,000  kva. 

A  great  increase  in  the  coal  costs 
of  utility  companies  will  be  caused 
by  the  40  per  cent  raise  in  Eastern 
freight  rates  which  goes  into  effect 
next  week. 

For  the  first  seven  months  of 
1920  the  energy  output  of  the  Nar- 
ragansett  Electric  Lighting  Com- 
pany, Providence,  R.  I.,  was  at  an 
annual  rate  nearly  three  times  the 
output  of  191G.  High  prices  and 
coal  scarcity  arc  causing  industrial 
concerns  throughout  its  territovy  to 
turn  to  central-station  service. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Asks  Amentlnieiit  of  Water-Power  Act  to 
Attract  Capital 

DECLARING  that  under  strict  construction  of  the 
water-power  act  it  will  be  found  virtually  impos- 
sible to  finance  any  large  undertaking,  S.  Z.  Mitchell, 
president  of  the  Electric  Bond  &  Share  Company,  told 
the  Federal  Power  Commission  at  a  hearing  given 
prior  to  complete  organization  that  either  the  commis- 
sion must  interpret  the  law  liberally  or  it  must  be 
amended. 

"In  projects  which  require  five  years  or  more  to 
build,"  Mr.  Mitchell  said,  "the  companies  must  be  al- 
lowed to  amortize  earnings  from  the  day  on  which  they 
receive  their  capital  from  investors.  No  company  could 
afford  to  pay  interest  on  the  millions  involved  in  con- 
struction unless  it  were  allowed  to  assess  rates  when 
the  operation  was  completed  which  would  make  up  the 
deficit  incurred  during  the  construction  pericid.  The 
law  makes  no  provision  for  this  form  of  amortization." 

Secretary  of  the  Interior  John  Barton  Payne  declared 
that  he  did  not  like  the  tendency  of  the  water-power 
interests  to  lean  upon  the  commission  for  support. 

"The  water-power  companies  must  stand  upon  their 
own  bottoms,"  he  said.  "They  are  not  the  children  of 
the  commission.  Our  function  is  to  give  all  possible 
leeway  to  private  enterprise  and  not  to  block  it.  The 
companies  must  work  out  their  own  financial  problems 
in  the  assurance  that  the  government  will  treat  them 
fairly."  

New  Outlet  for  Electrical  Merchandise 
Through  Chain  Stores 

ARRANGEMENTS  have  been  made  by  the  Winchester 
L  Repeating  Arms  Company  of  New  Haven,  Conn., 
to  open  a  chain  of  retail  stores  in  all  of  the  principal 
cities.  These  stores  will  handle  electrical  merchandise 
in  addition  to  the  Winchester  and  general  hardware 
lines  that  are  carried  in  the  four  stores  at  present 
operated.  The  stores  now  in  operation  are  at  Provi- 
dence, R.  I.;  Boston,  Mass.;  New  Haven,  Conn.,  and 
Troy.  N.  Y. 

Within  the  next  two  months  stores  will  be  opened  at 
Springfield,  Mass.;  Pawtucket,  R.  I.;  Summer  Street, 
Boston,  Mass.,  and  Lawrence,  Mass.  Definite  plans  have 
also  been  made  for  oj^ening  stores  at  Fall  River,  Mass. ; 
Norfolk,  Va.;  Jacksonville,  Fla.;  Syracuse,  N.  Y.,  and 
Worcester,  Mass. 

It  is  not  the  intention,  said  J.  L.  Ackerson,  vice- 
president,  to  carry  a  complete  line  of  electrical  goods, 
but  rather  to  round  out  the  stock  of  household  neces- 
sities that  the  retail  stores  now  carry.  Vacuum  cleaners, 
washing  machines,  flatirons,  heating  appliances,  flash- 
lamps,  etc.,  will  be  placed  in  stock.  Ornamental  goods 
such  as  floor  lamps  will  not  be  carried,  according  to 
present  plana 


Regulations  and  Kules  of  Federal 
Power  Commission 

FOLLOWING  conferences  between  representatives  of 
the  Federal  Power  Commission,  the  water-power 
committee  of  the  National  Electric  Light  Association 
and  other  interests,  the  rules  and  regulations  for  the 
administration  of  the  w^ter-power  act  are  being 
whipped  into  final  shape.  Most  of  the  regulations  were 
approved  in  the  exact  language  in  which  they  were 
drawn.  As  the  conference  was  interested  more  in  gen- 
eral principles  than  in  exact  language,  many  of  the 
controverted  regulations  are  being  redrafted  with  a 
committee  of  the  outside  interests  sitting  in  at  the 
meetings. 

The  following  members  of  the  N.  E.  L.  A.  water- 
power  committee  were  present:  Franklin  T.  Griffith, 
chairman;  W.  A  Brackenridge,  vice-chairman;  Morris 
Cohn,  Harris  B.  Freeman,  Thomas  W.  Martin  and  G.  W. 
Talbot.  Chief  Engineer  Thurlow  of  the  Alabama  Power 
Company  is  associated  with  the  committee.  Among 
others  who  attended  or  were  represented  at  the  con- 
ferences were  Secretary  Baker,  Secretary  Meredith  and 
Secretary  Payne;  Secretaiy  Merrill  of  the  commission 
and  his  assistant,  Mr.  Randall;  the  Judge  Advocate 
General,  Major  General  Enoch  H.  Crowder  and  Major 
L.  W.  Call  of  the  Judge  Advocate  General's  department, 
who  is  acting  as  counsel  for  the  commission. 

As  already  announced,  the  offices  of  the  Power  Com- 
mission will  be  established  in  the  Interior  Department 
building  in  Washington. 

As  originally  drafted.  Section  M  of  Regulation  ) 
read  as  follows: 

M.  "Construction  of  project  works"  means  the  actual 
construction  of  dams,  water  conduits,  power  houses,  trans- 
mission lines  or  some  permanent  structure  necessary  to  the 
operation  of  a  complete  project,  and  does  not  include  sur- 
veys or  the  building  of  roads  and  trails,  or  the  clearmg  of 
reservoir  sites  or  other  lands  to  be  occupied,  or  the  per- 
formance of  any  work  preliminary  to  the  actual  construc- 
tion of  permanent  project  works. 

The  following  change  was  suggested  and  probably 
will  be  adopted: 

We  believe  "construction  of  project  works"  should  in- 
clude the  buildinir  of  roads  and  trails  as  it  is  frequently 
necessary  to  build  a  subsUntial  and  lengthy  road  to  a 
power  site  befcre  any  actual  work  can  be  done  thereat. 
The  obligation  of  constructing  a  road  is  imposed  upon  a 
power  development,  and  we  believe  the  cost  so  incurred 
should  be  included  in  the  cost  of  the  project  and  that  the 
work  of  Imilding  such  a  road  should  be  considered  as  a 
part  of  the  construction  of  the  project  works.  When  roads 
are  destroyed  by  project  works  and  the  developer  is  required 
to  substitute  another  in  conformity  with  state  laws  or  the 
terms  of  the  charter,  the  cost  of  building  the  substituted 
roads  should  be  included  in  the  cost  of  the  project. 

After  long  discussion,  no  agreement  could  be  reached 
as  to  Section  N  of  Regulation  1,  Section  N  reads  as 

follows : 
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N.  "Power  capacity"  of  a  project  means  the  continued 
product  of  (1)  the  factor  0.08;  (2)  the  average  effective 
head  in  feet,  and  (3)  the  stream  flow  in  second-feet  esti- 
mated to  be  economically  available. 

It  was  contended  that  in  determining  "power  capac- 
ity" the  minimum  flow  of  streams  should  be  the  third 
factor. 

Section  G  of  Regulation  3,  as  drafted,  requires  a 
.statement  as  to  the  proposed  plan  of  financing  the 
development  for  which  a  preliminary  permit  has  been 
asked.  It  was  suggested  that  this  should  be  changed 
.so  as  to  read  "Such  data  as  the  applicant  desires  to 
supply  as  to  his  ability  to  finance  the  project."  No 
conclusion  was  reached  in  that  connection. 

Section  5  of  Regulation  4  and  Section  7  of  the  samu 
regulation  called  for  a  large  amount  of  detailed  informa- 
tion on  the  application  for  major  project  licenses.  It 
was  decided  that  only  general  information  will  be 
required  on  the  application.  The  commission  is  to  call 
for  such  special  information  as  may  be  required.  The 
■full  detail  then  may  be  supplied  when  the  project  is 
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complete.     Practically  the  same  conclusion  was  reached 
in   regard   to    Section   9   of   Regulation   4. 
-  Section  12  of  Regulation  4,  as  drafted,  reads  as  fol- 
lows: 

12.  A  statement,  in  duplicate,  of  the  action  taken  by 
the  applicant  in  order  to  comply  with  the  laws  of  the 
state  or  states  within  which  the  project  is  located  with 
respect  to  bed  or  banks  and  that  the  applicant  has  fully 
complied  with  such  laws. 
The  following  substitute  was  suggested : 
A  .statement  in  duplicate  showing  that  the  applicant  has 
complied  with  the  laws  cf  the  state  or  states  within  which 
the  project  is  located  with  respect  to  bed  and  banks  and 
with  respect  to  the  right  to  engage  in  the  business  of  devel- 
oping, transmitting  and  distributing  power  and  in  any  other 
business  necessary  to  effect  the  purposes  of  a  license  under 
this  act. 

Executive  Secretary  Merrill  did  not  approve  the 
language  of  the  substitute,  but  he  does  agree  with  the 
principle  involved. 

Considerable  discussion  was  had  on  Section  14  of 
Regulation  4.     It  reads  as  follows: 

14.  A  detailed  statement,  in  duplicate,  of  the  financial 
arrangements  that  have  been  made  for  developing  the  project 
and  of  financial  plans  for  future  execution. 

It  was  claimed  that  it  would  be  difficult  and  in  many 
cases  impossible  to  secure  the  consent  of  bankers  to 
a  full  compliance  with  the  section  prior  to  the  issuance 
of  a  final  licen.se.    The  discussion  went  into  the  relation 


of  state  laws  and  the  lack  of  standardization,  as  well 
as  the  inability  of  the  commission  with  its  present 
personnel  to  keep  the  records  necessary. 

Section  B  of  Regulation  6  was  drafted  in  the  follow- 
ing language: 

B.  Priority  established  by  preliminary  permit  may  be 
lost  if  additional  data  required  by  the  commission  are  not 
filed  within  the  time  prescribed,  if  there  is  failure  to  fulfill 
the  requirements  of  the  permit,  if  the  permit  is  canceled, 
if  there  is  failure  to  present  satisfactory  evidence  of  ability 
to  carry  out  the  plans  proposed,  if  the  proposed  conditions 
of  the  license  are  not  accepted  within  the  time  fixed  by  the 
commission,  or  if  the  project  is  not  such  as  in  the  judgment 
of  the  commission  will  be  best  adapted  to  a  comprehensive 
.scheme  of  improvement  and  utilization  for  the  purposes  of 
navigation,  water-power  development  and  of  other  beneficial 
public  uses:  provided,  however,  that  piiority  in  the  respect 
last  named  will  be  maintained  if  within  a  time  fixed  by  the 
commission  the  peiiiiittee  modifies  its  plans  as  required  by 
the  commission. 

The  following  substitute  for  Section  B  of  Regulation 
6  was  proposed: 

Priority  established  by  preliminary  permit  may  be  lost 
if  there  is  failure  to  fulfill  the  requirements  of  the  permit, 
or  if  the  proposed  conditions  of  the  license  as  set  forth 
in  the  preliminary  permit  are  not  accepted  within  the  term 
of  the  permit. 

After  discussion  it  was  apparent  that  the  section  will 
be  left  in  original  form. 

Section  F  of  Regulation  7  was  drafted  as  follows: 

F.  Upon  a  satisfactory  showing  of  reasons  therefor  the 
commission  may  authorize  permittees  to  perform  such  con- 
struction work  as  may  be  necessary  to  maintain  water  rights 
under  state  law,  or  as  may  be  desirable  in  preparation  for 
the  construction  of  project  works;  but  neither  the  granting 
of  such  authority  nor  the  performance  of  such  work  shall 
be  deemed  to  have  created  any  equities  or  to  have  estab- 
lished any  rights  beyond  what  would  have  been  created  or 
established  had  such  authority  not  been  given  or  such  work 
not  been  performed. 

The  following  substitute  was  submitted: 
Upon  a  satisfactory  showing  of  reasons  therefor  the 
commission  may  authorize  permittees  to  perform  such  con- 
struction work  as  may  be  necessary  to  maintain  water 
rights  under  state  law,  or  as  may  be  desirable  in  prepara- 
tion for  the  construction  of  project  works;  but  the  grant- 
ing of  such  authority  shall  not  be  deemed  to  have  created 
any  equities  or  to  have  established  any  rights  beyond  what 
would,  have  been  created  or  established  had  such  authority 
not  been  given. 

After  discussion  it  was  agreed  that  the  original  reg- 
ulation .should  stand,  with  the  omission  of  the  words 
"nor  performance  of  such  work." 


Increased  Freight  Rates  Throw 
Burden  on  Utilities 

THE  40  per  cent  increa.se  in  Eastern  freight  rates 
which  becomes  effective  next  week  will  add  greatly 
to  the  coal  costs  of  the  utility  companies.  Typical  ex- 
amples are  the  Potomac  Electric  Power  Company  and 
the  Washington  Railway  &  Electric  Company,  which 
use  215,000  tons  of  coal  annually,  on  which  there  will 
be  an  increased  cost  of  90  cents  per  ton,  a  total 
additional  cost  of  $193,500.  The  New  York  Edison 
Company  and  the  United  Electric  Company  and  allied 
companies  in  Manhattan,  using  1,500,000  tons  of  coal 
per  year,  will  have  an  increased  expense  of  $1,302,000. 
The  Public  Service  Electric  Company  of  New  Jersey, 
will  pay  80  cents  additional  per  ton  on  1.200.000  tons, 
total  added  cost    of  $960,000.    At  1920  contract  prices 


AUGUST  21,    1920 


ELECTRICAL     WORLD 


397 


the  freight  increase  will  add  approximately  14  per  cent 
to  coal  prices. 

During  July  the  total  figures  of  all  bituminous  oper- 
ators reporting  to  the  Geological  Survey  show  outputs 
of  only  55  per  cent  of  full-time  production.  Of  the  loss 
25  per  cent  was  due  to  transportation  disability  and  4 
per  cent  to  labor  shortage.  Movement  of  coal  to  New 
England  tidewater  during  the  first  week  of  August 
reached  256,000  tons,  with  exports  490,000  net  tons. 
In  June,  which  is  now  reported  completely,  the  New 
England  movement  wis  772,000  tons.  Lake  shipments 
for  li)20  are  5,500,000  tons  behind  1918  and  0,750,000 
tons  behind  1919.  Ifp  to  date,  since  the  opening  of  navi- 
gation, dumpings  at  Erie  ports  stand  at  7,647,000  tons. 


Interstate  Coniincree  Commission  Extends 
OpeM-'Fop-f'ar  Order 

AS  HAD  been  anticipated,  the  Interstate  Commerce 
.  Commission  has  extendeil  foi'  an  additional  thirty 
days  the  order  giving  coal  mines  the  lirst  call  on 
open-top  cars.  The  commission  declined  to  amend  its 
order  providing  that  cai's  be  assigned  for  the  daily 
needs  of  i)ul)lic  utilities  so  as  to  extend  this  privilege 
to  the  shipment  of  coal  to  be  stored  for  winter  needs. 


Coal  Supply  of  New  York  Utilities  Shows 
Slight  Improvement 

COAL  on  hand  in  reserve  l)y  the  public  utilities  of 
New  York  City  on  Aug.  17,  as  reported  by  the 
Public  Service  Commission,  was:  Brooklyn  Rapid 
Transit  Company,  6,G89  tons,  five  days'  supply;  Inter- 
borough  Rapid  Transit  Company,  11,207  tons,  five  days; 
Richmond  Light  vt  Railroad  Company,  334  tons,  three 
days;  New  York  Steam  Company,  ^^.^2^28  tons,  six  days; 
New  York  Edison  Company,  including  United  Electric 
Light  &  Power  Company,  89,284  tons,  twenty-three 
days;  Brooklyn  Edison  Company,  55,5C4  tons,  fifty-five 
days;  Kings  County  Lighting  Company,  184  tons,  eleven 
days;  Consolidated  C-s  Company,  35,147  tons,  thirty- 
two  days;  Brooklyn  I'nion  Gas  Company.  GOO  tons, 
fifteen  days;  Brooklyn  Borough  Gas  Company,  404  tons, 
fifty  days. 

This  report  is  dated  Au't.  17  and  shows  a  total  among 
all  the  utilities  of  the  New  York  City  district  of  273,313 
tons  of  coal  on  hand  as  of  that  date.  This  is  an  increase 
of  13,506  tons  over  the  previous  week. 

Acting  Commissioner  Barrett,  in  discussing  the  coal 
situation  with  a  representative  of  the  Electrical  World, 
said:  "While  an  improvement  is  shown,  it  is  slight  and 
is  not  by  any  means  what  could  be  desired.  The  public 
utility  companies  are  fully  15'.t,i)00  tons  below  the  stocks 
the)-  :  hould  have  at  this  time  of  year.  In  order  to 
pass  through  the  winter  with  a  safe  margin  the  com- 
panies should  have  about  800.000  tons  on  Oct.   1." 

He  further  jMinted  out  that  the  total  amount  of  coal 
on  hand  when  lumped  together  is  only  about  ten  days' 
supply  for  all  the  utilities  and  that  under  the  present 
regulations  they  were  permitted  to  receive  dailv  only 
sutlicient  coal  for  that  day's  operation,  which  does  not 
dlow  any  coal  to  be  stored.  Commissioner  Barrett  also 
-tated  that  at  the  present  no  hard  coal  was  being 
received  in  New  York  City  and  that  very  few  private 
property  owners  had  been  able  to  put  in  their  winter 
supply  of  coal  for  heating  purposes.  To  provide  hard 
coal  for  this  purpose  cars  now  used  for  soft  coal  ship- 
ment must  be  diverted  to  the  anthracitj  fields.'" 


A.  1.  E.  E.  Committee  Appointments  by 
President  Berresford 

AT  THE  first  meeting  of  the  board  of  directors  of  the 
L  American  Institute  of  Electrical  Engineers  for  the 
administrative  year  beginning  Aug.  1.  1920,  held  in  New 
York,  on  Thursday,  Aug.  12,  President  Berresford  ap- 
pointed committees  for  the  administrative  year.  The 
chairmen  of  the  committees  appointed  are  as  follows: 

Finance — Charles  Robbins,  assistant  sales  manager 
Westinghouse  Electric  &  Manufacturing  Company,  East 
Pittsljuigh,  Pa. 

Meetings  and  Papers — W.  I.  Slichter,  professor  of  elec- 
trical engineering  Columbia  University,  New  York. 

Publication — N.  A.  Carle,  chief  engineer  Public  Service 
Electric  Company,  Newark,  N.  J. 

Board  of  Examiners — Clayton  H.  Sharp,  technical  direc- 
tor Electrical  Testing  Laboratories,  New  York. 

Sections — J.  B.  Fiskert,  chief  engineer  Washington  Water 
Power  Company,  Spokane,  Wash. 

Student  Branches — C.  Francis  Harding,  professor  of 
electrical  engineering  Purdue  University,  Lafayette,  Ind. 

Membership — E.  H.  Martindale,  president  and  general 
manager  Martindale  Electric  Company,  Cleveland,  Oh'o. 

Public  Policy — H.  W.  Buck,  consulting  engineer  Viele, 
Blackwell  &  Buck,  New  York. 

Law — Samuid  Sheldon,  professor  oi  jjhysics  and  electrical 
engineering  Polytechnic  Institute,  Brooklyn,  N.  Y. 

Headquarter.-— W.  A.  Del  Mar,  chief  engineer  Habirshaw 
Electric  Cable  Company,  New  York. 

Safety  Codes — Farley  Osgood,  vice-president  Public  Serv- 
ice Electric  Company,  Newark,  N.  J. 

Code  of  Principles  of  Professional  Conduct— George  F. 
Sever,  Jackson  &  Moreland,  Boston,  Mass. 

United  States  National  Committee  of  International  Elec- 
trotechnical  Commission — C.  0.  Mailloux,  consulting  engi- 
neer. New  York. 

Standards — D.  C.  Jackson,  Massachusetts  Institute  of 
Technology,  Boston. 

Co-ordination  of  Institute  Activities — L.  T.  Robinson,  en- 
gineer Gsneral   Electric  Company,  Schenectady,   N.   Y. 

Economics  of  Electric  Service — Philip  Torchiov  chief 
electrical  engineer  New  York  Edison  Company,  New  York. 

Educational — C.  E.  Magnusson,  professor  of  electrical 
engineering  U;;iversity  of  Washington,  Seattle,  Wash. 

Electrical  Machinery — B.  A.  Behrend,  consulting  engi- 
neer, Boston,   Mass. 

Electrochemistry  and  Electrometallurgy — F.  A.  J.  Fitz- 
gerald, president  Fitzgerald  Laboratories,  Inc.,  Niagara 
Falls,  N.  Y. 

Electrophysics — F.  W.  Peek,  Jr.,  consulting  engineer 
General  Electric  Company,  Pittsfield,  Mass. 

Indu.stria!  and  Domestic  Power — A.  G.  Pierce,  Cutler- 
Hammer  Manufacturing  Company,  Pittsburgh,  Pa. 

Instruments  and  Measurc-ients — F.  V.  Magalhaes,  super- 
intendent testing  department.  New  York  Edison  Company, 
New  York. 

Iron  and  Steel  Industry — W.  F.  James,  sales  engineer 
Westinghouse  Electric  &  Manufacturing  Company,  Phila- 
delphia. 

Lighting  an<l  Illumination — C.  E.  Clewell,  University  of 
Pennsylvania,  Philadelphia. 

Marine — Arthur  Parker,  electrical  engineer  New  York 
Shipbuilding  Company,  Camden,  N.  J. 

Mines — Graham  Bright,  engineer  Westinghouse  Electric 
&  Manufacturing  Company,  East  Pittsburgh,  Pa. 

Power  Stations — H.  P.  Liversidge,  assistant  chief  engi- 
neer Philadelphia  Electric  Company,  Philadelphia. 

Telegraphy  and  Telephony — Donald  McNicoI,  editor  Tele- 
graph and  Telephone  Age,  New  York. 

Traction  and  Transportation — Charles  S.  RuflFner,  vice- 
president  North  American  Company,  New  York. 

Transmission  and  Distribution — E.  B.  "Meyer,  assistant 
to  chief  engineer  Public  Service  Electric  Company,  New- 
ark, N.  J. 
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Senate  Committee  Investigating  Coal 
Situation  Among  Utilities 

HEARINGS  in  the  coal  situation  have  been  held  in 
several  sections  of  the  country  by  the  Senate  Com- 
mittee on  reconstruction  and  production  similar  to  the 
one  reported  in  the  Electrical  World  for  July  31, 
page  252,  at  which  John  W.  Lieb,  vice-president  of  the 
New  York  Edison  Company,  outlined  the  coal  situation  in 
New  York  City.  Meetings  were  held  at  Baltimore, 
Aug.  18,  and  Philadelphia,  Aug.  19.  For  Aug.  30  in 
the  Federal  Building  at  Boston  another  hearing  is 
scheduled. 

Nebraska  Section,  N.  E.  L.  A.,  Prepares 
Comprehensive  Program 

FOR  its  annual  convention,  which  will  be  held  at 
the  Fontenelle  Hotel,  Omaha,  on  Sept.  8  and  9,  the 
Nebraska  Section  of  the  National  Electric  Light  Asso- 
ciation has  prepared  the  following  program: 
Wednesday,  Sept.  8 

Morning.— Address  of  welcome  by  Mayor  E.  P.  Smith; 
"Central-Station  Merchandising,"  by  T.  E.  Roach,  Union 
Light  &  Power  Company,  discussion  led  by  W.  S.  Byrne  ot 
the  Nebraska  Power  Company  and  M.  A.  Curran  of  the 
Western  Electric  Company;  "Legal  Obligations  of  the  Cen- 
tral Station,"  by  J.  A.  C.  Kennedy,  Nebraska  Power  Com- 
pany; "Promotion  and  Development  of  Rural  Transmission 
Lines  "  by  S.  H.  Brooks,  Continental  Gas  &  Electric  Com- 
pany, discussion  led  by  A.  J.  Cole  of  the  Platte  Valley 
Power  Company. 

Afternoon. — Electric  field  day  at  the  Omaha  Field  Club, 
with  golf  matches  and  horseshoe-pitching  contests. 

Evening.— Dinner  at  the  Omaha  Field  Club,  J.  E.  David- 
son toastmaster.  A  discussion  on  "Public  Relations  in 
Nebraska"  will  be  led  by  W.  B.  Roberts,  president  Union 
Power  &  Light  Company,  Horace  M.  Davis,  Nebraska  Com- 
mittee on  Public  Utilities  Information,  and  L.  R.  Wilson, 
general  commercial  superintendent  Nebraska  Telephone 
Company. 

Thursday,  Sept.  9 

Morning. — "The  National  Association,"  by  M.  H.  Ayles- 
worth,  executive  manager  N.  E.  L.  A.;  address  by  Thorne 
Browne  of  the  Nebraska  Railroad  Commission;  "Illuminat- 
ing Engineering  and  Lighting  Development,"  by  H.  E. 
Mahan  of  the  General  Electric  Company;  reports  of  com- 
mittees. 

Afternoon. — Luncheon  at  the  Fontenelle  Hotel;  executive 
committee  meetings. 

Members  and  guests  are  invited  to  inspect  the  power 
plant  and  new  electric  shop  of  the  Nebraska  Power  Com- 
pany on  Thursday  afternoon.  A  large  attendance  at  the 
convention  is  expected  from  Iowa  as  well  as  Nebraska, 
and  co-operation  from  jobbers  and  dealers  is  looked  for. 
Telephone,  railway  and  gas  interests  are  joining  with 
the  electric  fraternities  to  further  the  work  of  the  Ne- 
braska Committee  on  Public  Utility  Information. 


Ore.;  G.  C.  Sears,  Seattle,  Wash.;  H.  A.  Barre,  Los 
Angeles,  Cal.;  J.  P.  Jollyman,  San  Francisco,  Cal.,  and 
C.  0.  Poole,  Riverside,  Cal. 

President  J.  B.  Fisken  of  the  association  reports  that 
invitations  to  attend  the  convention  have  been  sent  to 
Martin  InsuH,  president  of  the  N.  E.  L.  A.,  and  M.  H. 
Aylesworth,  executive  manager.  Details  of  the  program 
as  thus  far  arranged  are  as  follows : 
Wednesday,  Sept.  8 
Morning. — Routine  reports  and  address  of  President  J.  B. 
Fisken. 

Nom. — Address  by  N.  E.  L.  A.  official  before  Spokane 
Advertising  Club. 

Afternoon. — Report  of  the  Accounting  Section,  J.  S. 
Simpson  chairman;  review  of  N.  E.  L.  A.  range  and  water 
heater  report,  A.  C.  McMicken. 

Thursday,  Sept.  9 
Morning. — Report  of  Hydro-Electric  and  Technical  Sec- 
tion, G.  E.  Quinan  chairman. 

Afternoon. — Discussion  of  above  report;  safety  report 
Evening. — Address  on  a  public  utility  subject 

Friday,  Sept.  10 
Morning. — Report  of  advisory  committee  on  co-operation 
of  electrical  interests,  R.  W.  Clark  chairman. 

Afternoon. — "Public  Utilities  Competition,"  George  L. 
Myers,  Public  Relations  Section;  "Successful  Public  Utility 
Management  of  the  Future,"  Franklin  T.  Griffith. 
Evening — Annual  banquet  at  Davenport  Hotel 
An  extensive  entertainment  program  has  been 
arranged  including  a  competition  on  Saturday,  Sept.  11, 
at  Hayden  Lake  for  the  Kilowatt  Golf  Club  cup.  Pro- 
visions are  also  being  made  for  the  guests  to  visit  the 
Interstate  Fair,  which  will  be  held  in  Spokane  the 
same  week. 

Rocky  Mountain  Section,  N.  E.  L.  A,,  to 
Meet  with  Colorado  Association 

AT  THE  Hotel  Colorado,  Glenwood  Springs,  Col., 
.  Sept.  13  to  15,  the  Rocky  Mountain  Section  of  the 
N.  E.  L.  A.,  which  was  formed  last  year,  will  hold  its 
convention  jointly  with  the  Colorado  Electric  Light, 
Power  &  Railway  Association.  Matters  of  general 
interest  will  be  taken  up  at  joint  sessions,  but  all  busi- 
ness sessions  of  both  organizations  will  be  held  sepa- 
rately. These  arrangements  were  decided  upon  at  an 
executive  committee  meeting  of  the  Rocky  Mountain 
Section  in  Denver,  Col.,  Aug.  3.  At  that  time  the  fol- 
lowing chairmen  of  special  sections  were  appointed: 

Public  Relations  Section — Bulkeley  Wells,  president 
Western  Colorado  Power  Company,  Denver. 

Technical  Section — T.  0.  Kennedy,  general  superin- 
tendent Denver  Gas  &  Electric  Light  Company. 


Meeting  of  Utility  Men  of  Northwest 
at  Spokane 

PLANS  for  the  thirteenth  annual  convention  of  the 
Northwest  Electric  Light  and  Power  Association  at 
Spokane,  Wash.,  Sept  8  to  11,  include  a  meeting  of  the 
new  hydraulic  power  committee  of  the  National  Electric 
Light  Association.  The  following  Western  engineers 
are  members  of  this  committee:  Markham  Cheever,  Salt 
Lake  City,  Utah,  chairman;  J.  B.  Fisken  and  B.  M. 
Merrill,   Spokane,  Wash.;   H.  H.  Schoolfield,   Portland, 


Tacoma  City  Officials  Refuse  to  Discon- 
tinue Sale  of  Ranges 

AGAINST  the  complaint  of  local  dealers  in  electrical 
L  appliances,  the  city  officials  of  Tacoma,  Wash.,  are 
continuing  a  policy  of  selling  electric  ranges  direct  to 
consumers.  Commissioner  Ira  L.  Davison  of  the  light 
and  power  department  has  ruled  that  it  is  the  right  of 
the  city  to  cut  the  high  co.st  of  living  by  providing 
ranges  at  a  small  increase  over  the  wholsale  price.  It 
is  said  that  the  city  buys  ranges  cheaper  than  any  other 
purchaser  on  the  Pacific  Coast  because  of  the  volume 
of  its  business.  Mr.  Davison  asserts  that  the  city  is 
140  ranges  behind  in  its  orders. 
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New  Prenideiit  of  Pacific  Gas  &  Electric 
Company  Changes  Personnel 

ALTHOUGH  the  appointment  of  a  new  president  of 
.  the  Pacific  Clas  &  Electric  Company,  San  Francisco, 
Cal.,  has  brought  about  no  change  of  management  or 
policy,  several  promotions  have  been  made.  One  of  the 
first  acts  of  the  new  president  was  to  appoint  Frank  A. 
Leach  assistant  general  manager.  Mr.  Leach  was  for- 
merly manager  of  the  Alameda  district,  which  is  the 
largest  of  all  the  districts,  embracing  all  of  Alameda  and 
Contra  Costa  Counties  and  parts  of  Solano  County.  Lee 
H.  Newbort,  formerly  manager  of  the  commercial 
department,  has  been  appointed  to  fill  the  position  of 
manager  of  the  Alameda  di.strict.  Mr.  Newbert  is  well 
known  through  his  work  with  the  California  Electrical 
Co-operative  Campaign  and  is  at  present  president  of 
the  Pacific  Coast  Section  of  the  N.  E.  L.  A.  Earl 
Fisher  has  been  appointed  to  the  position  of  manager  of 
the  commercial  department.  Mr.  Fisher  is  chairman  of 
the  Commercial  Section  of  the  Pacific  Coast  Section, 
N.  E.  L.  A.,  and  has  been  assistant  manager  of  the  com- 
mercial department  for  several  years. 


so  that  energy  from  the  tidewater  steam  plant  of  the 
New  Bedford  Gas  &  Edison  Light  Company  will  be 
available  on  Martha's  Vineyard. 


Ontario  Hyflro  Commission  Will  Not 
Build  Auxiliary  Steam  Plant 

DECISION  has  been  made  by  the  Hydro-Electiic 
Power  Commission  of  Ontario  not  to  proceed  with 
the  construction  of  the  proposed  auxiliary  steam  plant 
in  the  Niagara  Falls  district.  Several  reasons  are  given 
for  this  action.  The  final  tenders  received  indicated 
that  instead  of  a  capital  cost  of  about  $4,000,000  for 
the  initial  50,000-hp.  unit  the  work  would  cost  in  excess 
of  $5,500,000. 

Besides  the  high  cost  of  labor  and  material  the  com- 
mission set  forth  the  following  additional  reasons  for 
not  proceeding:  The  guarantees  of* earliest  deliveries 
by  the  various  companies  tendering  would  not  permit  of 
the  plant  being  constructed  and  ready  for  operation 
earlier  than  December,  1921.  Moreover,  it  was  esti- 
mated that  the  high  co.st  of  operation  and  the  price  of 
coal,  as  well  as  the  cost  of  installation,  would  add  at 
least  $10  per  horsepower  to  the  cost  of  power  in  the 
Niagara  district. 

Hugh  L.  Cooper  &  Company,  who  are  preparing  an 
extensive  report  on  the  Chippawa-Queenston  develop- 
ment at  Niagara  Falls,  have  advised  the  commission 
that  the  two  units  of  55,000  hp  each  will  be  ready  for 
commercial  operation  on  Oct.  1,  1921,  provided  that 
there  is  no  further  interference  with  construction. 


Cape  Cod  Properties  Consolidated 

UNDER  the  name  of  the  Cape  &  Vineyard  Gas  & 
Electric  Company,  the  Buzzards  Bay  Electric  Com- 
pany and  the  Cape  &  Vineyard  Lighting  Company  have 
been  consolidated,  with  the  approval  of  the  Massa- 
chusetts Department  of  Public  Utilities,  in  the  interests 
of  better  and  more  economical  service.  The  two  prop- 
erties are  under  the  management  of  the  Carpenter  inter- 
ests, with  headquarters  at  Falmouth,  Mass.  The  Vine- 
yard company  serves  a  portion  of  the  island  of  Martha's 
Vineyard,  and  the  Buzzards  Bay  company  serves  the 
territory  between  the  Cape  Cod  Canal  and  Chatham.  It 
is  planned  to.  interconnect  the  two  by  submai  ine  cable. 


Startin;;  of  KerokhofT  Station  Breaks 
Three-Year  Power  Famine 

THE  new  KeicKiion  project  of  the  San  Joaquin  Light 
&  Power  Corporation  of  Fresno,  Cal.,  was  put  into 
operation  Sunday,  Aug.  15,  at  Auberry,  40  miles  from 
Fresno,  before  2,500  invited  gue.sts,  who  made  the  trip 
over  mountain  roads  to  the  project,  coming  from  all 
parts  of  the  state.  This  is  believed  to  be  the  largest 
assemblage  that  ever  attended  a  ceremony  of  this  kind 
in  the  State  of  California.  Four  hundred  and  eighty- 
five  automobiles  were  reciuired  to  carry  the  party. 

The  big  14,200-kva.  generators  were  started  by  two 
switches  mounted  on  a  platform  under  a  large  canopy 
spread  beneath  pine  trees  a  mile  from  the  power  house. 
William  K.  Kerckhoff,  president  of  the  corporation, 
after  whom  the  project  is  named,  assisted  by  R.  C. 
Starr,  Jr.,  son  of  the  construction  engineer  who  built 
the  project,  closed  the  switches.  A  huge  electric  sigTi 
spelling  the  name  "Kerckhoff"  was  mounted  above  the 
platform.  As  the  generators  gathered  momentum  the 
lamps  in  the  sign  changed  from  a  faint  red  to  bright 
white,  while  the  crowd  cheered  and  detonations  of 
dynamite  rent  the  air.  An  arc  with  a  6-in.  gap  flashed 
forth,  while  four  aeroplanes  equipped  with  radio  tele- 
phone and  telegraph  instruments  circled  above,  announc- 
ing to  the  San  Joatiuin  Valley  that  the  "power 
famine"  of  three  years'  duration  had  been  broken. 

A  .short  program  of  .speaking  preceded  the  starting 
of  the  generators.  General  Manager  A.  G.  Wishon. 
chairman  of  the  day,  outlined  the  history  of  the  com- 
pany and  told  of  the  efforts  to  finance  the  necessary 
development,  inviting  the  public  to  become  partners  in 
the  corporation  in  its  future  developments.  Col.  H. 
D.  Lovelaiid  of  the  State  Railroad  Commission,  in  a 
short  talk,  called  attention  to  the  novel  situation  in 
which  purchasers  of  securities  of  the  power  company 
find  themselves.  "You  are  our  boss,"  said  Commis- 
sioner Loveland.  "If  you  become  a  partner  with  Mr. 
Wishon  in  the  power  company,  you  are  our  boss  and 
we  are  under  your  jurisdiction.  We  realize  that  the 
rates  of  the  public  utilities  have  been  whatever  their 
commission  saw  fit  to  charge,  and  we  have  regulated 
them  without  fear  or  favor  and  according  to  conditions 
as  we  find  them.  I  want  to  ask  you  how  this  commis- 
sion could  inflict  a  more  serious  evil  on  the  State  of 
California  than  to  impose  rate  conditions  that  would  not 
permit  of  a  fair  rate  of  return?  Such  a  policy  would 
halt  development." 

R.  C.  Starr,  construction  engineer,  received  an 
ovation  as  he  mounted  the  platform  to  thank  the  organi- 
zation for  its  help  in  completing  the  job  sixty  days  in 
advance  of  schedule.  Other  speakers  were:  Chester 
Rowell,  editor  of  the  Fresno  Republican,  and  A.  C. 
Balch,  vice-president  of  the  corporation.  Among  the 
notable  guests  were  Congressman  John  E.  Raker,  one 
of  the  sponsors  for  the  recently  enacted  water-power 
bill.  Mr.  Raker  expressed  his  admiration  for  the  scale 
on  which  operations  are  conducted  by  the  San  Joaquin 
Light  &  Power  Corporation  at  its  Kerckhoff  project. 
Congressman  H.  E.  Barbour  of  Fresno  accompaniei/ 
Mr.  Raker  on  his  inspection  of  the  work. 
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American     Tractors     in     Formosa. — 

About  tvventy  electric  tractors  of  Amer- 
ican make  are  now  in  service  in  the 
island  of  Formosa.  These  range  in 
size  up  to  about  7.5  hp.  They  are  used 
on  sugar  plantations  and  are  said  to 
be  giving  such  good  satisfaction  that 
many  more  are  likely  to  be  ordered. 

Standardization    in    Great    Britain. — 

Though  only  two  years  old,  the  British 
Engineering  Standards  Association  re- 
ported excellent  progress  at  a  recent 
annual  meeting.  Forty-five  standard 
specifications  for  electrical  apparatus 
alone  are  in  course  of  preparation  under 
the  auspices  of  the  society,  which 
covers  all  branches  of  engineering  in 
its  work. 

Wisconsin  Commission  Picnics. — A 
picnic  participated  in  by  all  the  depart- 
ments of  the  Railroad  Commission  of 
Wisconsin  was  held  on  Tuesday  after- 
noon, Aug.  3.  Races,  tugs  of  war  and 
a  baseball  game  followed  by  supper  and 
dancing  were  the  features  of  the  event. 
The  contests  were  participated  in  by 
every  one,  including  the  members  of 
the  commission  and  women  as  well  as 
men  employees. 

A  Bright  Town. — Bucyrus,  Ohio,  has 
less  than  10,000  population,  but  its  new 
lighting  system,  comprising  502  units, 
of  which  114  are  600-ep.  lamps  mounted 
on  single-unit  "white  way"  standards, 
has  placed  it  among  the  best  lighted 
places  of  its  size  in  the  United  States. 
The  lamps  burn  all  night  and  every 
night,  on  a  4,000-hour  schedule,  with 
the  e.xception  of  one-half  of  those  com- 
posing the  "white  way,"  which  go  out 
at  midnight. 

The  New  English  Electricity  Dis- 
tricts.— The  division  of  England  into 
"electricity  districts"  under  the  pro- 
visions of  the  new  act  is  proceedintr 
rapidly  and  the  boundaries  of  a  number 
of  such  districts  have  been  announced. 
What  is  doubtless  the  most  important 
division  of  all — the  "London  and  Home 
Counties"  division — takes  in  roughly 
the  territory  within  a  25-mile  radius  of 
the  metropolis,  including  a  tremendous 
population  and  many  manufacturing 
sections. 

Political  Workers  Will  Use  Electric 
Signs  in  Campaign. — The  Cox  Electric 
League,  a  political  organization  com- 
posed of  electrical  workers,  has  deter- 
mined upon  a  plan  to  boost  its  candi- 
date by  means  of  electric  signs  to  be 
put  up  throughout  the  country.  The 
signs  will  consist  of  a  circle  containing 
the  letter  X.  First  three-quarters  of 
the  circle,  forming  the  letter  C,  will  be 
illuminated;  then  the  entire  circle, 
forming  the  "O,"  and  finally  the  "X," 
thus  completing  the  name  of  the  Presi- 
dential nominee. 

Prone-Pressure  Method  of  Resuscita- 
tion Proves  Its  Value. — Frank  Grinnell, 
the  substation  operator  of  the  Con- 
sumers' Power  Company  at  Muskegon, 
Mich.,  was  closing  the  72-kv.  air-break 
switches  on  a  5,000-kva.  bank  of 
transformers  recently  when  lightning 
caused  a  flash  over  the  insulators  sup- 
porting the  iiwitch,  the  flash  jumping  to 


Current  News 
and  Notes 

Timely  items  on  electrical  happon- 
ing.s  throughout  the  world,  to- 
gether -^-ith  brief  notes  of  general 
interest. 


the  steel  framework  and  thence  to  the 
frame  around  the  outdoor  oil  switch. 
The  surface  of  the  ground  was  damp 
from  rain  and  Mr.  Grinnell  and  Mr. 
Nelson,  the  substation  foreman,  were 
knocked  down.  Grinnell  came  into  con- 
tact with  the  framework  and  was  ren- 
dered unconscious.  Fortunately  the 
employees  of  the  company  are  trained 
in  the  use  of  the  prone-pressure 
method  and  Nelson  at  once  put  his 
knowledge  into  practice.  After  he  had 
worked  over  Grinnell  for  ten  or  twelve 
minutes  normal  breathing  was  restored. 
Grasping  the  Idea. — The  display  card 
here  reproduced  has  been  issued  by  the 
promoters  of  the  New  York  Electrical 


THE  NEW  YORK  ELECTRICAL  SHOW 


GRAND  CENTRAL  PALACE ■ 


OCT.  6-16 


Show  to  advertise  that  annual  event, 
which  this  year  will  take  place  in  the 
Grand  Central  Palace,  New  York  City, 
from  Oct.  6  to  Oct.   16. 

Production  of  Copper  Decreased  in 
1919. — The  advance  statement  of  the 
production  of  copper  in  the  United 
States  last  year  issued  by  the  Geolog- 
ical Survey  puts  the  smelter  output  at 
1,310,972,580  lb  ,  compared  with  1,908,- 
.533,595  lb.  in  1918  and  1,886,120,721  lb. 
in  1917.  The  total  production  of  re- 
fined copper  was  1,768,000,000  lb.,  a 
decrease  of  665,000,000  lb.  as  compared 
with  1918.  The  four  leading  states  in 
copper  mining  are  Arizona  with  530,- 
000,000  lb.,  Michigan  with  201,000,000 
lb.,  Montana  with  175,000,000  lb.  and 
Utah  with  146,000,0000  lb.  The  valuo 
of  the  total  output  was  $243,731,000. 

Increases  in  Electric  Rates. — Thj 
Rockford  (111.)  Electric  Company  h.-.s 
received  authority  to  increase  its  power 
rates  30  per  cent  temporarily  pendini: 
a  further  hearing.  Flat  rates  in  North 
Baltimore,  Ohio,  have  gone  up  20  centi 
a  month.  An  order  has  been  issued  by 
the  Public  Service  Commission  of  West 
Virginia  granting  increased  electrical 
rates  to  the  Wheeling  Public  Service 
Company.  The  rates  applied  for  were 
granted  except  that  the  minimum 
monthly  charge  for  electrical  service 
was  made  75  cents  instead  of  $1.  The 
Montana  Public  Service  Commission 
has  refused  the  request  of  the  Helena 
Light  &  Railway  Company  for  a  sus- 
pension of  electric  rates  in  that  city. 


Standardization  of  Supply  Pressures 
in  Switzerland. — As  the  result  of  meet- 
ings held  this  summer  by  the  electrical 
bodies  of  Switzerland,  a  standard  of 
low-pressure  supply  for  that  country 
has  been  virtually  agreed  upon,  the  po- 
tentials adopted  being  125,  220  and  350 
volts  for  alternatmg  current  and  110, 
220  and  440  volts  for  direct  current. 
It  is  recommended  that  old  plants  be 
extended  and  new  ones  constructed  ac- 
cording to  this  decision. 

An  "Electric  Eye." — Taking  advan- 
tage of  the  fact  that  in  the  dark  the 
electrical  conductivity  of  selenium  is 
low  while  it  is  increased  by  light,  the 
degree  of  conductivity  varying  with  the 
brightness  of  the  light,  Eugene  Steiger, 
an  inventor  who  recently  arrived  in  the 
United  States  from  Zurich,  Switzerland, 
has  perfected,  according  to  claims  said 
to  have  been  demonstrated  recently  be- 
fore engineers  and  other  witnesses,  a 
selenium-cell  apparatus  known  as  an 
"electric  eye."  By  placing  this  con- 
trivance in  an  electric  circuit  switches 
for  street  lamps,  lighthouse  signals  or 
burglar  alarms  are  turned  on  auto- 
matically, it  is  said,  and  when  lixht 
again  appears  the  switches  are  auto- 
matically turned  off. 

Electricity  in  the  .\rctic  Regions. — 
The  projected  hydro-electric  plants  on 
the  south  coast  of  Iceland,  about  60 
miles  from  the  capital,  Reykjavik,  will 
apparently  be  a  degree  or  so  further 
south  than  the  oil-burning  plant  of  t''.e 
Alaskan  Industrial  Mining  &  Power 
Company  at  Nome  or  the  water-power 
development  of  the  Canadian  Klondyke 
Power  Company  above  Dawson,  which 
are  within  200  miles  of  the  Arctic 
Circle;  but  if  developed  on  anything 
like  the  scale  announced  the  Iceland 
plants  will  far  eclipse  in  size  those 
just  named  and  all  other  Far  Northern 
installations.  Even  if  the  si.\  Icelandic 
plants,  with  a  possible  utilization  of 
1,000,000  hp.,  that  are  talked  about 
come  to  be  built  and  find  in  the  fixation 
of  nitrogen  for  fertilizing  purposes  a 
reason  for  being,  only  a  fraction  of 
the  vast  potential  water  power  of  the 
ice-bound  regions  will  be  utilized. 

Woes  of  the  Meter  Reader  in  India. — 
That  the  lot  of  Hindu  meter  readers  in 
British  India  is  not  a  happy  one  is  ap- 
parent from  the  complaint  made  by  one 
of  them,  printed  in  an  English  contem- 
porary. Among  the  dna whacks  and 
dangers  of  the  calling  he  enumeiates 
"insults  from  consumers,"  "being  bitten 
by  dogs,"  "falling  from  ladders"  and 
"banging  of  doors  in  the  face."  Mort-- 
over,  there  are  incessant  delays.  "Many 
a  time,"  says  the  unfortunate  native, 
"butlers  would  not  condescend  to  reply 
at  once  till  after  some  time  they  take 
pity  and  answer  that  either  the  lady  in- 
side is  dressing  or  taking  bath,  or  the 
inmates  are  asleep,  and  I  had  better  call 
after  some  hours  or  on  the  next  day. 
Some  meters  are  placed  in  dirty  lumber 
rooms,  some  in  bathrooms  and  lava- 
tories, some  in  bedrooms,  others  again 
in  kitchens,  where  a  beef  is  being 
cooked  when  a  Hindu  meter  reader 
goes  round." 
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Commission 
Rulings 


Important  decisions  of  various  state 
bodies  Invtilvine  or  afTfcting;  elec- 
tric light  and  power  utilities. 


Value  Not  Determined  by  Character 
of  Service. — Acciucil  depreciation,  the 
Montana  Public  Service  Commission  re- 
cently observed,  cannot  be  ignored  in 
a  valuation  for  rate-makinjj  purposes 
on  the  theory  that  a  plant,  although 
old,  is  as  valuable  as  a  new  plant  if 
it  gives  100  per  cent  efficiency  in  oper- 
ation, since  the  character  of  the  serv- 
ice rendered  docs  not  determine  value. 

Where  a  Valuation  Is  Unnecessary. — 
The  Pennsylvania  Public  Service  Com- 
mission recently  asserted,  in  passing 
upon  an  electric  railway's  application 
for  increased  fares,  that  it  would  not 
require  a  utility  to  incur  the  expense 
necessary  to  a  valuation  proceeding  in 
cases  where  the  evidence  showed  that 
an  increase  was  necessary  to  pay  the 
operating  expenses  without  including 
any  provision  for  a  return  on  the  in- 
vestment. 

Expenses  of  Outside  Management 
Disallowed. — The  Montana  Public  Serv- 
ice Commission  has  refused  to  allow  as 
operating  expenses  of  a  utility  operat- 
ing gas,  electric  and  street-railway 
departments  a  fee  of  7J  per  cent  of 
the  net  earnings  paid  to  a  New  York 
nianaiiement,  together  with  excessive 
traveling  and  other  expenses  of  the  di- 
rectors, where  the  affairs  of  the  three 
utilities  were  managed  locally  by  a 
combined  general  manager  and  attor- 
ney, each  department  having  a  super- 
intendent and  there  being  a  full  office 
staff. 

.Vllocating  Property  of  Electric  Light 
and  Water  Company. — In  apportioning 
the  property  of  the  Gardiner  Light  & 
Water  Company  as  between  the  water 
and  electric  departments  the  Montana 
Public  Service  Commission  proceeded 
•n  the  basis  of  the  time  user.  It  based 
the  valuation  of  the  combined  electric 
and  water  utility  on  the  "actual  cost" 
theory  where  the  existing  plant  would 
iiot  be  reproduced  from  an  engineering 
standpoint  at  the  present  time  under 
any  circumstances  and  no  claim  was 
made  for  appreciation  in  plant  value 
due  to  recent  abnormal  conditions,  and 
where  there  was  also  satisfactory  evi- 
dence as  to  the  original  cost. 

Rural  Extensions  and  Rate  of  Return. 
— In  ordering  that  the  amended  rules 
of  the  Wisconsin  Power,  Light  &  Heat 
Company  and  other  companies  relat- 
ing to  rural  extensions  be  placed  on 
file,  subject  to  investigation  in  case  of 
complaint,  the  Wisconsin  Railroad  Com- 
mission observed  that  the  necessity  for 
a  rate  increase  should  be  very  urgent 
before  the  authorization  of  any  rate 
higher  than  that  specified  in  a  contract 


between  an  electric  utility  and  rural 
consumers  in  cases  where  all  or  a  part 
of  the  construction  costs  of  the  exten- 
sion required  to  serve  such  consumers 
had  been  advanced  by  them.  To  en- 
courage the  development  of  such  serv- 
ice, however,  it  must  be  permitted  to 
earn  the  same  rate  of  return  as  the 
urban  business  of  the  company,  wliile 
at  the  same  time  tdnis  as  to  financing 
must  be  permitted  which  will  make  pos- 
.sible  the  immediate  investment  of  con- 
siderable sums  of  money  without  tax- 
ing the  resources  of  the  utility  for  ob- 
taining capital. 

Energy  Charge  Favored  When  Short- 
age of  Supply  Exists. —  n  case  of  a 
shortage  of  the  sunjily  of  electricity 
the  California  Railroad  Commission 
holds  that  an  eijergy  form  of  rate 
should  be  adopted,  especially  in  the 
case  of  agricultural  consumers,  in  order 
that  the  cost  of  service  may  be  equi- 
tably divided  between  those  who  con- 
tinue to  use  the  power  freely  and  those 
who  curtail  their  consumption. 

Proper  Ratio  of  Consumers  to  Popu- 
lation.— Granting  increased  rates  to  the 
Western  Hydro-Electric  Company,  the 
Michigan  Public  Utilities  Commission 
said  that  the  rates  fixed  would  yield  a 
reasonable  return  provided  the  com- 
pany so  managed  its  property  as  to 
obtain  its  reasonable  quota  of  consum- 
ers. This  in  the  case  of  electric  cus- 
tomers the  commission  put  for  the  com- 
munity in  question  at  the  ratio  of  one  to 
every  five  in  the  population,  whereas 
the  present  ratio  was  only  one  to  nine 
The  commission  also  criticised  the  man- 
agement of  the  company  because  only 
two-thirds  of  its  existing  customers 
were  metered  and  said  that  ail  cus- 
tomers should  have  meters  and  Hat 
rates  be  abolished.  .\  well-put  obiter 
dicti(»i  of  the  decision  referred  to  the 
"twilight  zone"  between  rates  so  low 
as  to  be  confiscatory  and  so  high  as  to 
be  oppressive,  in  which  zone  the  judg- 
ment of  the  commission  may  operate 
without  judicial  interference. 

Recouping  Street-Railway  Losses 
from  Electric  Department  Earnings. — 
In  justification  of  its  decision  not  to 
determine  the  rates  for  the  divisions 
of  the  Helena  Light  &  Railway  Com- 
pany orf  a  separate  basis  the  Montana 
Public  Service  Commission  said:  "Con- 
fiscation or  deprivation  of  property  con- 
trary to  the  constitutional  right  begins 
when  the  revenue  derived  from  rates 
prescribed  is  less  than  legitimate  and 
necessary  operating  expenditures;  and 
a  rate  theoretically  sufficient  for  each 
utility  alone  would  have  the  precise  ef- 
fect of  producing  revenues  below  oper- 
ating requirements,  at  least  in  so  far 
as  the  street  railway  is  concerned. 
.  .  .  We  are  satisfied  that  patrons 
of  the  Helena  Light  &  Railway  Com- 
pany would  rather  recoup  street-rail- 
way losses  out  of  electric  earnings  than 
abandon  the  railway  system  for  greatly 
decreased  light  and  power  rates.  It 
must  be  distinctly  understood  that  we 
yield  the  principle  of  separation  only 
because  of  the  facts  of  this  particular 
case  and  only  for  so  long  as  necessary." 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  liglit.  power 
and  other  public  utility  companies. 


Powers  of  Michigan  Railroad  Commis- 
sion.— In  an  action  brought  against  the 
Michigan  Railroad  Commission  by  tha 
city  of  Detroit  the  Michigan  Supreme 
Court  declared  that  the  commission 
was  not  deprived  of  the  power  to  fix  the 
rates  of  a  utility  because  it  was  oper- 
ating within  the  limits  of  a  city  under 
a  home-rule  charter.  It  is  proper,  the 
court  held  in  the  same  case,  to  fix  the 
value  of  a  utility's  property  on  the  basis 
of  the  present  market  values  as  to  land 
and  reproduction  cost  less  depreciation 
as  to  sti-uctures.     ( 177  N.  W.  306.) 

Contracts  Not  Voided  by  Change  in 
Form  of  City  Government. — In  the  suit 
of  the  city  of  Mobile  against  the  Mobile 
Electric  Company  to  restrain  the  city 
from  holding  an  election  to  vote  on  a 
proposed  ordinance  affecting  the  com- 
pany's franchise,  and  to  obtain  a  decree 
that  an  agreement  adopted  in  1918  to 
suspend  the  operation  of  the  original 
contract  between  the  city  and  the  com- 
pany until  the  end  of  the  war  (the 
Alabama  Public  Service  Commission  to 
be  asked  to  fix  just  and  fair  rates)  is 
still  valid,  the  Supreme  Court  of  Ala- 
bama affirmed  the  order  of  the  lower 
court  granting  a  temporary  injunction. 
The  case  was  affected  by  the  facts  that 
a  technical  state  of  war  still  exists 
and  that  a  commission  form  of  govern- 
ment has  taken  the  place  of  the  former 
Mayor  and  Council  in  Mobile.  Among 
the  findings  of  the  Supreme  Court  were, 
in  effect,  these:  (1)  Where  the  Public 
Service  Commission  changes  a  subsist- 
ing rate  pursuant  to  an  agreement  be- 
tween a  municipality  and  a  public  ser\'- 
ice  corporation  the  validity  of  its 
action  must  depend  on  the  legality  of 
the  agreement;  (2)  a  contract  resolu- 
tion not  signed  in  the  name  of  the  city 
but  merely  by  commissioners  purport- 
ing to  act  for  it  is  one  which  is  not 
merely  defective  or  irregular  but  is  no 
contract;  (3)  where  the  resolution  of 
city  commissioners  attempting  to  sus- 
pend a  contract  for  furnishing  light  to 
city  residents  was  a  nullity  an  election 
to  adopt  an  ordinance  to  reinstate  the 
original  contract  would  be  useless  and 
could  be  enjoined;  (4)  the  provision.-; 
of  the  code  affecting  contracts  do  not 
apply  only  to  cities  operating  under  the 
aldermanic  form  of  government  since 
they  affect  also  contracts  in  other  in- 
stances and  through  officials  other  than 
mayors;  (5)  where  there  was  no  sub- 
stantial or  even  attempted  compliance 
with  one  of  the  most  important  and 
mandatory  requirements  of  the  code 
relating  to  city  contracts  the  agreement 
was  void.     (84  S.  816.) 
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M.  Luckiesh.  heretofore  physicist  of 
the  Nela  Research  Laboratory  at  Cleve- 
land, has  as  a  result  of  reorganization 
of  the  laboratory  and  expansion  of  its 
work  been  appointed  director  of  ap- 
plied science  and  will  have  charge  of 
a  separate  laboratory.  This  labora- 
tory of  applied  science  and  the  new 
laboratory  of  pure  science  will  hei-e- 
after  constitute  together  the  Nela  Re- 
search Laboratory.  Dr.  Nichols  will  be 
director  of  the  pure-science  laboratory, 
and  the  work  of  both  laboratories  will 
be  co-ordinated  under  the  general  di- 
rection of  Dr.  E.  P.  Hyde.  Mr.  Luc- 
kiesh's  appointment  is  in  recognition  of 
the  able  work  which  he  has  rendered  to 
the  industry  in  the  field  of  lighting. 
Himself  a  scientist,  Mr.  Luckiesh  has 
done  a  great  deal  in  linking  together 
the  science  and  the  art  of  illumination 


through  original  studies  and  investiga- 
tions. He  was  born  In  Maquoketa,  la., 
Sept.  14,  1883,  and  was  graduated  from 
the  Iowa  State  College  in  1905.  He 
entered  Purdue  University  in  1906  and 
was  graduated  with  the  degree  of  B.S. 
in  E.E.  After  a  year  of  teaching  in 
the  State  University  of  Iowa  he  en- 
tered the  Nela  Research  Laboratory  in 
1910.  In  1911  he  obtained  an  M.S.  de- 
gree from  the  State  University  of  Iowa 
and  in  1912  an  E.E.  degree  from  Iowa 
State  College.  Mr.  Luckiesh  has  de- 
voted a  great  deal  of  attention  to  the 
study  of  colors.  lie  has  written  many 
papers  and  the  following  authoritative 
textbooks  on  lighting  and  color:  "Light 
and  Shade,"  "Color  and  Its  Applica- 
tions," "The  Language  of  Color  and  the 
Lighting  Art,"  and  "Artificial  Light — 
Its  Influence  on  Civilization." 

Michio  Izawa,  assistant  traffic  man- 
ager for  the  Japanese  government  rail- 
roads, and  Kukujiro  Hirayama,  rail- 
way engineer  of  the  imperial  lines  of 
Tokio,  are  visiting  America  and  study- 
ing the  American  railroad  systems. 
They  are  particularly  interested  in  elec- 
trification of  steam  railroad.s  since 
.Japan  must  import  its  supply  of  fuel 
and  the  mountainous  sections  permit 
the  development  of  a  large  amount  of 
hydro-electric  power. 


Men 
of  the  Industry 


Changes   in  Personntl 

and    ro.sition — 

Biographical    Notes 


A.  G.  Wishon,  general  manager  of 
the  San  Joaquin  Light  &  Power  Cor- 
poration, Fresno.  Cal.,  who  formally 
started  the  company's  KerckhofF  station 
of  42,600  kva.  on  Aug.  15,  was  one  of 
the  first  investigators  of  water  powers 
in  the  High  Sierras.  He  was  born  at 
Coppeges  Mill,  Mo.,  .Nov.  6,  1858,  and 
went  to  California  in  1889.  In  1894  he 
became  interested  in  an  irrigation  proj- 
ect that  required  the  building  of  a 
1,100-hp.  power  station  for  pumping 
water  out  of  the  Kaweah  River.  In 
working  out  this  project  he  began  to 
survey  the  power  possibilities  of  the 
High  Sierras  and  to  lay  plans  for  the 
development  of  what  has  since  proved 
to  be  the  great  source  of  power  for 
the  entire  San  Joaquin  Valley  and  the 
city  of  Los  Angeles.  Like  other  West- 
em  pioneers,  he  found  the  securing  of 
capital  one  of  the  great  drawbacks. 
With  the  assistance  of  John  Hays  Ham- 
mond, however,  in  1898  he  organized 
the  Mount  Whitney  Power  Company,  and 
as  manager  of  that  company  he  com- 
pleted the  construction  of  its  first  plant 
in  June,  1899,  31  miles  from  Visalia, 
42  miles  from  Portersville  and  Tulare, 
the  chief  points  of  distribution.  A  sec- 
ond power  station  was  later  started,  but 
Mr.  Wishon  resigned  in  September, 
1902,  when  it  was  about  half  completed, 
to  develop  other  power  sites  on  the  Tule 
River  south  of  the  Mount  Whitney  proj- 
ects and  became  associated  with  W.  G. 
Kerckhoff  pnd  A.  C.  Balch,  capitalists 
of  Los  Angeles.  In  January,  1903, 
Messrs.  Kerckhoff  and  Balch  purchased 
the  railway  and  water  properties  in 
Fresno,  Cal.,  and  the  San  Joaquin 
Power  Company.  Later  the  railway  in- 
terests were  sold  to  the  Fresno  Trac- 
tion Company,  and  the  San  Joaquin 
Light  &  Power  Corporation  was  or- 
ganized with  Mr.  Wishon  as  general 
manager,  the  position  he  still  retains. 
,\ssociatcd  with  him  in  the  management 
of  the  company  is  his  son,  A.  Emory 
Wishon,  whose  development  of  the  self- 
interest  basis  for  financing  public  util- 
ities, as  presented  in  the  May  1,  1920, 
issue  of  the  Electrical  World,  has 
created  widespread  interest  in  the  East 
as  well  as  the  West.  In  addition  to  his 
activities  as  a  public  utility  man,  A.  G. 
Wishon  is  identified  with  other  inter- 
ests as  director  of  the  California  Raisin 
Company  and  proprietor  of  extensive 
vineyards  and  farming  property  in  the 
San  Joaquin  Valley.  Other  details  of 
Mr.  Wishon's  contributions  to  the  de- 
velopment of  the  resources  of  this  dis- 
trict, almost  entirely  dependent  upon 
electric  service,  appears  in  this  issue 
on  page  368. 


Dr.  Ernest  Fox  Nichols,  formerly 
president  of  Dartmouth  College  and 
more  recently  professor  of  physics  at 
Yale,  who  early  this  year  joined  the 
staff  of  the  National  Lamp  Works  of 
the  General  Electric  Company,  Cleve- 
land, has  accepted  an  invitation  to  as- 
sume the  immediate  direction  of  the 
laboratory  of  pure  science  of  the  Na- 
tional Electric  Lamp  Association  under 
the  title  of  director  of  pure  science. 
The  laboratory  of  pure  science  and  the 
laboratory  of  applied  science,  which 
together  will  constitute  the  Nela  Re- 
search Laboratories,  will  be  under  the 
general  direction  of  Dr.  Edward  P. 
Hyde,  who  organized  the  Nela  Reseai'ch 
Laboratory  in  1908  and  who  now  be- 
comes its  director  of  reseai'ch.  Dr. 
Nichols  was  born  at  Leavenworth,  Kan., 
in   1869,   was   graduated   in    1888   from 


DR.  E.  F.  NICHOLS 

the  Kansas  Agricultural  College,  and 
after  graduate  study  at  Cornell  Uni- 
versity spent  three  years  at  the  Uni- 
versity of  Berlin.  He  received  'the 
degree  of  doctor  of  science  from  Cor- 
nell in  1897,  and  was  professor  of 
physics  at  Colgate  University  for  six 
years  before  taking  the  chair  at  Dart- 
mouth in  1898.  Dr.  Nichols  later  be- 
came professor  in  experimental  physics 
at  Columbia  University,  and  about  ten 
years  ago  he  was  made  president  of 
Dartmouth.  Early  in  1916  he  resigned 
to  accept  a  professorship  of  physics  at 
Yale  University,  which  position  he  held 
until  he  joined  the  Nela  Research 
Laboratory.  He  has  made  many  notable 
researches,  the  best-known  being  the  in- 
vention of  a  radiometer  for  stellar 
measurcnionts. 


Obituary 


E.  H.  Mulligan,  district  manager  of 
the  Southern  California  Edison  Com- 
pany at  Redlands,  died  July  12  after  a 
long  illness.  Prior  to  his  affiliation 
with  the  Edison  company  in  1908  he 
was  connected  with  the  earliest  hydro- 
electric installations  in  California. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies — Notes  on  Industrial  Activities 

and  Business  Methods 


Household  Appliance  Manufacturers  Aim 
to  Di'velop  New  Devices 

MANUFACTURKRS  of  motor-driven  household  de- 
vices see  a  bi^  future  ahead  of  them,  both  at  home 
and  abroad.  Tlie  demand  for  such  leaders  as  wash- 
inp  machines  and  vacuum  cleaners  seems  to  have  reached 
its  peak  in  this  country,  where  the  manufacturing  capacity 
of  existing  factories  will  with  one  or  two  exceptions  prob- 
ably be  sufficient  to  take  care  of  all  future  domestic  require- 
ments. However,  there  is  an  insatiable  foreign  demand 
still  untouched,  and  factory  extensions  now  being  made  by 
household-device  manufacturers  are  mainly  to  supply  this 
demand. 

Manufacturers  are  looking  around  for  new  devices  with 
which  to  supply  their  domestic  customers.  Dish-washing 
machines,  domestic  refrigerating  machines  and  electric 
ironing  machines  are  among  those  being  considered,  but 
they  all  seem  to  require  a  large  outlay  of  capital  either  to 
develop  the  machines  or  to  stimulate  demand. 

This  quest  of  manufacturers  for  new  lines  may  lead  to 
the  development  of  entirely  novel  electrical  labor-saving 
devices  or  to  the  further  development  of  devices  now  on  the 
market.  However,  for  the  manufacturers  who  simply  con- 
tinue to  increase  the  output  of  their  standard  products,  there 
seems  to  be  a  foreign  market  large  enough  to  absorb  what- 
ever part  of  their  output  cannot  be  sold  in  this  country. 


Uneven  Conditions  in  Industrial 
Reflector  Market 

INQUIRIES  instituted  among:  manufacturers  of  indus- 
trial reflectors  in  making  a  comprehensive  survey  of  the 
field  reveal  uneven  conditions  in  that  line.  Varying  re- 
ports are  received  as  to  the  volume  of  sales  that  are  being 
made  at  present,  the  condition  in  which  stocks  of  finished 
reflectors  are  to  be  found  and  the  rapidity  with  which  de- 
liveries can  be  made.  Producers  generally  seem  to  concur 
in  an  optimistic  feeling  regarding  the  future  of  the  industry, 
however,  because,  according  to  them,  industrial  lighting  to- 
day is  tending  more  and  more  toward  standardization  and 
plants  are  at  the  same  time  realizing  that  proper  lighting 
is  an  imporUint  factor  in  promoting  efficient  production. 

The  months  of  July  and  August  are  usually  rather  quiet 
for  sales  of  reflectors,  this  being  the  period  when  stocks  are 
reinforced  in  anticipation  of  the  fall  trade,  which  is  some- 
what heavier  then.  In  spite  of  this,  one  of  the  large 
makers  states  that  July  was  the  biggest  month  in  the  his- 
tory of  his  business  and  that  the  volume  of  orders  received 
for  the  first  five  months  of  this  year  was  three  times  as 
large  as  for  the  same  period  in  1919.  Several  other  pro- 
ducers are  also  finding  a  good  and  fairly  regular  demand 
for  their  product,  but  this  is  not  a  universal  condition  as 
evidenced  by  other  reports  of  "fair,"  "spasmodic,"  and  in  at 
least  one  case  an  answer  of  "poor,"  returned  to  the  question 
regarding  demand. 

Stocks  of  finished  reflectors  on  the  whole  appear  to  be  in 
bad  shape,  with  almost  half  of  the  manufacturers  having 
absolutely  no  reserve  stocks,  and  several  others  say  their 
supply  is  poor  or  below  normal,  while  in  only  one  or  two 
|-ases  are  favorable  returns  given,  and  then  the  statement 
is  made  with  a  qualification  such  as  "good  considering  con- 
ditions." These  conditions  referred  to  are  undoubtedly  af- 
fecting production,  and  foremost  among  them   seems  to  be 


the  question  of  raw  material.  Occasionally  one  hears  of 
some  easing  up  of  the  shortage  there,  but  for  the  most 
part  companies  are  severely  handicapped  for  lack  of  all  or 
part  of  such  material  as  fuel,  metal,  porcelain  for  sockets, 
etc.  Transportation  is  also  materially  impeding  the  output 
of  producers,  the  item  of  steel  alone  requiring  many  weeks 
to  reach  the  factory. 

In  spite  of  these  unfavorable  conditions,  at  least  as  many 
manufacturers  report  a  normal  volume  of  production  as 
those  who  say  their  output  is  below  capacity,  and  in  the 
latter  case  it  is  quite  often  added  that  the  situation  is  im- 
proving. More  than  50  per  cent  of  the  industry  reports 
freedom  from  labor  troubles,  although  in  some  instances 
where  no  strikes  have  been  experienced,  a  shortage  of 
skilled  workmen  is  reported.  Inasmuch  as  labor,  raw  mate- 
rial and  transportation  conditions  naturally  aff'ect  different 
manufacturers  in  varying  degrees,  the  range  of  time  in 
which  deliveries  can  be  made  varies  in  almost  every  case. 
In  one  or  two  instances  deliveries  were  quoted  from  stock 
up  to  two  weeks,  while  the  maximum  length  of  time  ran 
to  three  months  and  the  majority  of  delivery  figures  would 
probably  be  encompassed  within  a  range  of  about  three  to 
eight  weeks. 

Back  orders  are  very  numerous  and  some  have  even  been 
held  up  as  long  as  three  or  four  months,  although  this  is 
not  usual.  As  a  result  cancellations  have  occasionally  been 
made,  though  not  to  any  great  extent.  Prices  have  held 
steady  since  general  increases  were  made  two  to  three 
months  ago,  and  opinion  is  about  evenly  divided  as  to 
whether  further  advances  will  soon  be  necessary.  Those 
who  held  the  affirmative  view  base  their  belief  on  prevailing 
high  prices  of  labor,  metal,  fuel,  packing,  etc.  Collections 
in  general  are  characterized  as  fairly  prompt,  though  some 
complaints  of  slowness  are  registered  and  also  of  traces 
of  tightening  collections. 


Record  Exports  of  Switches 
in  June 

EXPORTS  for  all  classes  of  electrical  material  with 
the  exception  of  locomotives  total  $46,724,126  for  the 
six  months  ended  June  31,  1920,  according  to  figures 
made  public  by  the  Bureau  of  Foreign  and  Domestic  Com- 
merce. This  compares  with  a  total  of  $48,608,056  for  the 
first  half  of  1919  and  with  $27,857,184  for  the  correspond- 
ing period  of  1918.  Thus  the  first  half  of  1920  is  running 
about  4  per  cent  less  than  1919,  but  about  67  per  cent 
more  than  1918.  Electrical  exports  for  1920  if  continued 
through  the  year  at  the  same  rate  as  for  the  first  half 
would  result  in  a  year's  total  of  about  $93,000,000,  com- 
pared with  an  actual  total  of  $89,000,000  last  year. 

An  interesting  comparison  is  aflforded  by  the  figures  of 
various  electrical  goods  exported  during  the  past  two  and 
a  half  years.  The  total  exports  of  motors,  amounting  to 
$6,113,900,  for  the  first  half  of  1920  represent  an  increase 
of  5  per  cent  over  the  same  period  in  1919  and  about  80 
per  cent  over  1918.  An  excess  of  $438,000  in  generators 
marks  the  first  six  months  of  1920  in  comparison  with 
1919,  and  $1,."^00,000  represents  the  increase  over  1918. 
The  present  half  year's  figures  on  transformers,  however, 
are  about  $349,000  below  those  for  1919,  but  are  $654,000 
above  1918. 

Electrical  heating  and  cooking  appliances  are  also  stead- 
ily increasing  in  favor  abroad,  as  shown  by  the  total  of 
over  $900,000  reached  at  the  midyear  mark  in  1920,  which 
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figure  is  approximately  13  and  230  per  cent  ahead  of  the 
same  period  in  1919  and  1918  respectively. 

The  June,  1920,  total  of  exports  for  electrical  goods  is 
$9,011,949,  which  is  the  next  to  the  highest  monthly  record, 
being  exceeded  only  by  the  sum  of  $10,992,631  in  June, 
1919,  which  compared  with  $5,019,519  for  the  same  month 
in  1918.  The  decrease  of  almost  $2,000,000  between  June 
of  this  year  and  last  is  largely  accounted  for  by  a  drop 
of  over  four-fifths  of  a  million  on  the  item  of  insulated 
wire  and  cable  and  almost  one-fifth  of  a  million  each  on 
batteries,  dynamos  and  metal  lamps.  Out  of  nineteen 
different  items,  the  totals  of  the  sixth  month  a  year  ago 
exceeded  those  of  June,  1920,  in  fourteen.  The  largest 
excess  among  these  twelve  was  about  $827,000,  or  139  per 
cent,  on  insulated  wire  and  cable;  but  June  of  this  year 
has  to  its  credit  the  largest  percentage  increase  over  June, 
1919,  by  exporting  4,375  per  cent  more  arc  lamps,  though 
the  record  figure  of  $7,743  in  itself  is  small.  Another  class 
of  goods  in  which  the  expoi'ts  of  last  June  touch  an  un- 
precedented figure  is  switches,  the  total  value  of  $608,330 
excelling  the  best  previous  amount  of  $593,975,  registered 
in  June  of  1919,  by  more  than  $14,000.  Below  is  the 
comparative  table  for  June,  1919  and  1920: 


June 


— .  Six  Months  Kndpd  ,Tunr 

1919  1920  1919  1920 

Batteries $787,748  $578,14(i  .$3,197,135  $3,334,810 

Carbons 173582  113,109  856.597  572.379 

Dynamos  and  gen.Tators 7j0.546  571,340  2,560,411  2,997.764 

Fans 130,817  191,434  995,838  717,698 

Heating  and  cooking  apparatus,  192.551  164.344  814.002  921.575 

Insulated  wirr  and  "-ible 1,420.699  593.370  5,590,056  3,683,653 

Interior  wiring  supplies  280,631  270,709  1,257,182  1,514,820 

Arclamps 173  7,743  7,578  13,609 

Carbon-filament  lamps 5,176  4,518  113,171  58,463 

Metal-filament  lamps 530,085  364,864  2,824,812  2,054,812 

Magnetos,  spark  plugs,  ctr^..,  .  219.826  290,723  1,680,382  1,919,442 
^Iete^s  and  measuring  instru- 
ments   319,336  237,735  1,667,087  1,322,661 

Motors     1,562,521  1,250,638  5,835,350  6,113,900 

Kheostatsand  controller., 65,384  83,504  264,103  371,194 

.Switches  and  af-essorics 593,975  608,330  1,672.047  2,182,674 

Telegraphapparatus  92,220  30,458  515,608  378,288 

Telephones 377,395  275,212  1,892,059  1,914,641 

Transformers       438,483  402,015  2,233,075  1,884,728 

All  others.  3,041,383  2,973,755  14,631,563  14,667,015 

Total...                     $10,992,631  $9,01 1,949  $48,608,056  $46,724, 1  26 


Sujiply  of  Rigid  Conduit  Ofifers 
No  Immediate  Relief 

REPORTS  received  from  jobbers  in  the  metropolitan 
territory  on  the  rigid-conduit  situation  within  the  past 
.  couple  of  weeks  may,  according  to  representative 
manufacturers,  give  an  erroneous  impression  of  the  true 
general  market  condition  of  this  material.  A  curious  situa- 
tion exists  in  that  while  the  supply  of  conduit  for  New 
York  and  certain  points  to  the  south  has  materially  im- 
proved, the  general  situati<m  throughout  the  rest  of  the 
country  apparently  shows  little  betterment.  This  is  only 
natural  when  the  true  significance  of  the  improved  supply 
in  these  instances  is  understood. 

According  to  representative  manufacturers  of  conduit, 
the  transportation  situation  as  it  affects  them  is  very  little 
if  any  better.  Added  to  this  circumstance  is  the  dwindling 
supply  of  pipe  that  has  for  some  time  past  been  available 
for  the  manufacture  of  conduit.  Steel  mills  attribute  the 
shortage  to  their  inability  to  get  cars  for  shipping  their 
product  to  the  makers  of  conduit.  One  of  the  latter  has 
received  no  pipe  for  a  month  and  a  half,  and  another  manu- 
facturer has  received  no  recent  supplies  except  by  boat. 
As  a  result  of  this  lack  of  raw  material  caused  by  the  car 
.shortage,  one  of  the  large  makers  of  conduit  has  ceased 
production  during  the  past  two  weeks  and  another  com- 
pany has  not  turned  out  any  conduit  in  over  a  week. 

Prior  to  this,  hcjwever,  stocks  of  finished  conduit  had 
accumulated  at  the  mills  awaiting  cars  to  carry  it  away, 
but  a  system  of  embargoes  that  was  placed  upon  producers 
in  the  Middle  West  made  it  very  difficult  to  move  their 
product.  At  one  time  a  permit  was  even  necessary  to  ship 
the  material.  Recently,  hovifever,  the  situation  has  been 
relieved  to  the  extent  that  shipments  can  be  made  to  cer- 
tain territory  in  the  East  and  some  points  southward  in 
a  little  better  shape,  although  the  car  shortage  continues 


and  the  rest  of  the  country  remains  almost  as  restricted 
in  its  supply  as  before.  Consequently,  with  the  outlet  to 
their  market  restricted,  conduit  manufacturers  have  shipped 
their  product  in  large  quantities  to  the  metropolitan  dis- 
trict, creating  the  misleading  impression  that  exists  among 
some  jobbers  to  the  effect  that  conduit  is  becoming  very 
plentiful.  This  condition  would  seem  to  be  but  temporary, 
however,  inasmuch  as  manufacturers  say  the  unusual  flow 
of  conduit  into  the  favored  territory  will  cease  as  soon  as 
freight   conditions   improve   generally. 

Regarding  the  general  market  for  conduit  over  the  coun- 
try, no  let-up  in  the  insistent  demand  has  as  yet  appeared, 
and  in  distant  places  like  Cuba  a  condition  of  absolute 
famine  prevails.  New  orders  are  accepted  with  no  promise 
as  to  date  of  delivery  and  with  price  quoted  in  effect  at 
time  of  shipment.  Back  orders  have  in  some  cases  piled 
up  sufficient  to  absorb  production  for  nearly  a  year  to  come. 
The  large  labor  turnover  found  among  the  many  foreigners 
employed  in  this  industry  is  a  further  source  of  incon- 
venience. 

In  spite  of  these  factors,  prices  have  generally  remained 
firm,  but  some  producers  hold  to  the  opinion  that  an  ad- 
vance may  be  necessary  owing  to  the  increased  freight 
rates. 


Metal  Market  Situation 

LIGHT  sales  feature  the  copper  market.  Producers  are 
J  holding  for  19  cents  through  August,  September  and 
October,  with  very  little  interest  being  shown  in  deliveries 
beyond  that  date.  The  market  seems  under  no  more  pres- 
sure to  sell  than  to  buy.  Encouragement  is  gained  from  the 
improvement  in  freight  conditions,  which  is  allowing  more 
shipments  of  metal  on  contract  to  be  made. 

In  the  outside  market  business  is  also  extremely  quiet, 
with  prices  nominal  and  scant  inquiry  being  made  for 
future  positions.  August  shipments  can  be  obtained  for 
18.50  cents,  though  this  price  may  be  shaded  slightly  as 
Uiere  is  a  little  more  pressure  to  sell  for  immediate  ship- 
ment. The  market  at  London  has  lately  presented  a  dull 
tone,  with  standard  spot  slightly  weaker  in  the  last  fort- 
night. 

Increased  prices  on  aluminum  have  gone  into  effect, 
amounting  to  slightly  over  2  cents  a  pound  on  98  to  99 
per  cent  ingots.  The  zinc  market  presents  a  firmer  tone, 
the  price  of  spot  taking  a  slight  rise,  and  though  demand 
at  present  is  not  very  heavy,  fears  of  a  shortage  are  ex- 
pressed because  of  car  shortages  and  plants  being  closed 
by  strikes.  Not  much  buying  strength  is  evidenced  in  tin, 
but  the  market  apparently  presents  a  very  strong  under- 
tone. 

There  is  not  a  great  deal  of  lead  in  evidence  in  spite 
of  the  recent  advance  of  \  cent  a  pound.  The  market 
continues  to  hold  firm. 

Midsummer  dullness  is  being  intensified  by  unrest  and 
transportation  difliculties  in  the  scrap-metal  market,  so 
that  little  activity  is  evidenced  there.  A  slight  decrease 
in  the  price  of  old  zinc  is  noted. 


NEW  YORK  METAL  MARKET  PRICES 

-         \ntii...t  10 .  —   August  17  — 

Copper                                                                           £       R        d  £        9        d 

l.nndnn,  standard  spilt 93      10        0  93         5        0 

Cent..;  per  Pnund  Cen1..i  pel  Pound 

I'nmcl.akr                                   I«75lci18  85  18.75l(.18  85 

Klectrolvtic 19  00  19  00 

ranting  .• 18  00  18  00 

Wirehase 22  50-23  00  22  50-23  00 

Lead,  Iru-t  price 8  50  9  00 

\nlinumv       7  00  7  On 

Xirkel,  ingot 43  DO  43  00 

Sheet  zinc,  f .o.b.  smelter 1 2  50  1 2  50 

7/inc,  .-spot 8   15  8  35 

Tin     48  25  4«,n0 

.Aluminum,  98  to  99  per  cent 33  00  JS.10 

OLD  METALS 

Cents  per  Pound   Cents  per  Pound 

Ueavv  Clipper  and  wire 15.50to16  00  15  50tol5  00 

Brass,  heavy 9  25  to    9  50  9  25  to    9  50 

Brass,  light 7  25  to    7  75  7  25  to    7  75 

Lead,  heavy 7  25  to    7  50  7  25  to    7  50 

Zinc,  old  scrap                                                          5  50  to    5  75  5  25  to    5  50 
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The  Week 

IN  TRADE 


IN  SPITE  of  midsummer  trade  dullness,  which  is  every- 
where slowing  the  market  for  electrical  material,  the 
volume  of  sales  in  almost  every  district  is  reported  as 
considerably  hinhor  than  the  usual  summer  level  of  other 
years.  The  slump  is  noticeable  only  in  the  linht  of  the 
exceptionally  brisk  business  recorded  earlier  this  year.  The 
notable  exceptions  are  in  the  PuKct  Sound  and  Intermoun- 
tain  sections,  where  extreme  quietness  features  the  industry. 
Even  in  the  latter  districts  as  elsewhere,  however,  opti- 
mism rciprns  as  the  result  of  the  heavy  trade  which  is  ex- 
pected to  materialize  with  the  comint;  of  the  fall  months. 

The  credit  situation  seems  to  be  characterized  by  the 
increasing  tightness  of  money,  and  practically  all  districts 
are  experiencinj;  a  slovvinp  up  of  collections.  The  money 
strinsrency  is  expected  to  be  alleviated  in  many  parts  of 
the  country,  however,  with  the  harvestinc  of  the  Rood  crops 
that  are  reported  from  all  sections. 

Southern  territory  is  the  only  quarter  where  an  appre- 
ciable amount  of  residential  construction  is  under  way,  other 
districts  seemingly  being  deterred  by  the  prevailinR  scarcity 
and  hish  prices  of  building  material,  although  in  the  East 
a  larjro  volume  of  buildinR  for  commercial  purposes  is 
under  way. 

Stocks  are  in  general  considerably  improved,  as  lessened 
demand  and  slightly  easier  transportation  makes  itself  felt, 
but  a  shortage  of  cars  is  causing  great  concern  in  the  West 
and  in  the  Northwest,  where  the  car  demands  of  the  lumber 
and  grain  interests  are  considerable.  Prices  seem  to  be 
holding  steady  except  for  an  increase  of  from  10  to  15  per 
cent  on  motors. 


NEW  YORK 

Compared  with  the  volume  of  business  earlier  this  year, 
the  electrical  trade  has  been  rather  quiet  the  past  week,  but 
in  comparison  with  the  usual  midsummer  slackness  of  other 
seasons  the  amount  of  sales  registered  at  present  is  very 
encouraging. 

Local  reports  indicate  a  considerably  easier  transportation 
situation  in  both  incoming  and  outgoing  shipments,  not  that 
deliveries  are  being  effected  much  more  quickly  than  has 
been  the  rule,  but  orders  placed  perhaps  months  ago  are 
now  beginning  to  come  through.  As  a  result  of  better  ship- 
ments and  lessened  demand,  sizable  stocks  are  accumulating 
in  most  lines,  particularly  in  flexible  armored  conductor, 
lamps,  rubber-covered  and  lead-covered  wire  and  fuses.  The 
rigid-conduit  supply  is  also  a  little  better  in  this  territory. 

Residence  construction  remains  practically  negligible,  but 
thousands  of  homes  are  needed  here  and  a  large  amount  of 
work  is  on  the  boards.  When  the  supply  of  building  ma- 
terial eases  up,  as  it  seems  reasonable  to  suppose  it  will, 
after  the  improved  financial  situation  of  the  railroads  has 
had  time  to  make  itself  felt,  a  large  amount  of  electrical 
material  will  be  needed  for  the  projects  that  arc  now 
planned. 

.Jobbers  agree  that  collections  are  a  bit  tighter  at  present 
and  must  be  pushed  with  more  persistance,  but  the  general 
situation  with  regard  to  payment  of  bills  is  characterized 
as  fairly  good 

Lamp  Cord. — Good  stocks  of  both  silk  and  cotton  material 
are  reported,  with  only  a  fair  demand.  The  greatest  call 
seems  to  be  for  cotton  cord,  and  hence  silk  is  more  plenti- 
ful, if  there  is  any  choice  between  the  two.  Shipments  are 
coming  in  better  on  orders  placed  months  ago. 

Safety  Switches. — Although  many  jobbers  do  not  touch 
this  article  in  local  territory,  demand  in  many  quarters 
appears  to  be  picking  up  considerably. 


Non-Metallic  Flexible  Conduit. — Reports  vary  consider- 
ably, as  some  jobbers  have  good  stocks  and  experience  no 
difficulty  in  meeting  the  small  demand  they  are  finding, 
while  others  say  that  demand  is  good  and  at  least  one 
distributer  has  no  stock,  is  sold  out  for  the  remainder  of 
the  year  and  is  behind  on  filling  orders.  Prices  quoted 
range  all  the  way  from  J33  to  $38  for  the  Vj-in.,  and  from 
$3G  to  $42  per  1,000  ft.  for  the  1-in.  size. 

Flexible  Armored  Conductor. — Fairly  good  stocks  have 
now  accumulated  under  the  influence  of  lessened  demand 
and  better  shipments.  Prices  are  showing  signs  of  soften- 
ing, with  No.  14  quoted  in  the  neighborhood  of  $105  per 
1,000  ft. 

Fuses. — Demand,  though  not  extraordinary,  is  probably 
close  to  normal,  with  reports  varying  as  to  which  type 
sells  the  best.  Good  supplies  of  both  renewable  and  non- 
renewable makes  are  on  hand. 

Wall  Panels. — Some  jobbers  are  finding  a  shortage,  said 
to  be  caused  by  a  dearth  of  sheet  steel,  but  others  have 
accumulated  a  good  stock  by  anticipating  their  orders. 
Demand   is  about  normal. 

Rubber-Covered  Wire. — Plentiful  stocks  are  taking  care 
of  the  fairly  good  demand  which  exists.  Shipments  arc 
regular,  although  the  larger  sizes  are  a  bit  slower.  No.  14 
is  quoted  at  $ll.i30  per  1,000  ft.  in  lots  under  5,000  ft.,  and 
at  about  $11   for  larger  quantities. 

Lighting  Fixtures. — No  trouble  in  obtaining  supplies 
seems  to  be  experienced  in  this  line  and  stocks  are  in  good 
shape.  Demand  is  not  especially  heavy,  though  increased 
sales  are  looked  for  in  about  a  month. 

Lead-Covered  Wire. — A  fair  demand  is  felt,  with  good 
stocks  the  rule.  Shipments  are  slow,  however.  Price  quota- 
tions cover  a  wide  range. 

Lamps. — Good  prospects  for  a  heavy  fall  trade  are  re- 
ported and  many  jobbers  are  already  fully  stocked  up  in 
anticipation  of  this  demand.  Others,  however,  have  not 
yet  been  able  to  build  up  their  supplies,  although  orders 
are  said  to  be  on  the  way. 


CHICAGO 

The  electrical  trade  is  keeping  busy  and  prices  are  firm 
or  on  the  raise,  although  Chicago's  building  permits  for  the 
current  week  maintained  their  low  rate  of  $700,000  and 
many  industries  showed  price  losses  and  decreases  in  vol- 
ume of  sales.  Some  manufacturers,  finding  new  building 
too  expensive,  are  re-equipping  and  overhauling  existing 
plants  and  thus  maintain  the  demand  for  certain  lines  of 
electrical  goods.  As  a  whole,  stocks  are  gradually  improv- 
ing and  back-order  files  are  being  correspondingly  lightened, 
but  porcelain,  glass,  line  hardware  and  certain  power  ap- 
paratus are  extremely  hard  to  get. 

Credit  conditions  remain  practically  stationary.  With 
efficient  organization,  close  scrutiny  of  orders  and  prompt 
follow-up,  collections  are  about  the  same  as  they  were  a 
year  ago  under  much  less  active  collection  work.  The 
financing  of  new  projects  in  the  agricultural  districts  is 
becoming  increasingly  difl^icult  as  banks  are  still  loaded  up 
with  paper  covering  last  year's  grain. 

Motors. — Recently  noted  advances  in  certain  motors  and 
generators  have  been  followed  by  similar  moves  on  the  part 
of  other  manufacturers  until  noNv  practically  all  sizes  and 
styles  above  1  hp.  are  15  per  cent  higher  than  prices  pre- 
vailing in  June  and  July.  A  standard  5-hp.,  1,800-r.p.m. 
induction  motor  is  now  quoted  at  $120.  Fractional  sizes 
have  also  registered  increases  of  from  7i  to  10  per  cent. 

Oil  Switches. — Heavy  demand  keeps  stocks  ragged,  only 
certain  sizes  being  available  for  immediate  shipment.  Fac- 
tories are  requiring  up  to  ninety  days  on  all  orders  for 
standard  types  for  protection  of  induction  motors.  The 
current  quotation  on  the  2,500-volt,  200-amp.  switch  is  $64. 

Wires. — Uncertain  receipts  tend  to  keep  stocks  badly 
broken.  No  price  changes  have  been  registered  for  some 
time.  No.  8  bare  copper  being  priced  at  $24  per  100  lb.  in 
200-Ib.  lots  and  No.  12  weatherproof  at  34  cents  per  pound 
in  500-lb.  lots. 
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Poles  and  Cross-Arms. — Delivery  on  these  items  remains 
uncertain  on  account  of  poor  car  supply  at  loading  points, 
but  goods  are  coming  through  fast  enough  to  prevent  any 
serious  inconvenience.  Prices  show  decided  firmness,  which 
is  notable  in  view  of  the  abrupt  declines  of  the  last  few 
weelvs  in  all  other  lumber  products. 

Locust  Pins. — Stock  conditions  locally  are  much  improved, 
although  time  is  required  for  the  delivery  of  orders  of  any 
great  size.  The  limited  supply  of  raw  material  seems  to 
justify  the  present  price,  which  in  lots  of  over  2,000  is 
$52.94  per  1,000. 

Porcelain  Sockets.  Receptacles,  Etc. — Lists  which  were 
withdrawn  on  this  class  of  material  a  few  weeks  ago  have 
been  reissued  and  show  substantial  increases  all  along  the 
line.  Supply  is  wholly  inadequate  to  fill  the  current  de- 
mand, although  this  demand  is  below  normal. 

Household  Appliances. — The  unusually  heavy  bookings  of 
last  spring  are  being  filled  as  rapidly  as  possible,  with  can- 
cellations and  rejections  apparently  in  no  greater  propor- 
tion than  in  previous  seasons.  Considerable  talk  has  been 
heard  about  wholesale  cancellations,  but  diligent  search 
fails  to  find  many  definite  cases. 


BOSTON 


Trade  is  running  somewhat  below  the  recent  volume  of 
sales,  although  many  jobbers  are  booking  business  far  in 
excess  of  previous  summer  weekly  totals.  In  some  cases 
long  deliveries  are  slowing  down  orders,  but  except  in  mo- 
tors and  porcelain  fittings,  stocks  are  improving  consider- 
ably. Collections  are  slow  and  unsatisfactory,  some  of  the 
good  customers  of  even  the  larger  jobbers  being  a  little 
tardy  in  settlements.  High  prices  of  labor  and  materials 
are  holding  back  greatly  needed  house  construction  and 
acute  congestion  is  expected  this  fall.  Agitation  for  state 
and  city  financing  of  home  building  is  becoming  evident. 
Industrial  building  is  still  going  forward  with  vigor.  Prices 
are  firm,  with  advances  of  10  to  15  per  cent  in  leading 
makes  of  motors  quoted  this  week.  Energetic  efforts  are 
being  made  by  New  England  motor  manufacturers  to  in- 
crease their  facilities.  Labor  conditions  exhibit  no  new 
complications,  with  the  exception  of  an  inter-union  disagree- 
ment in  telephone  circles  which  has  not  yet  threatened  serv- 
ice continuity. 

Motors. — Price  advances  of  15  per  cent  on  General  Elec- 
tric two-phase,  three-phase  and  direct-current  motors  and 
10  per  cent  on  Westinghouse,  Century,  Wagner  and  Robbins 
&  Myers  motors  are  announced.  Deliveries  vary  beyond  all 
ordinary  quotations.  The  market  is  literally  shot  to  pieces 
on  motors  of  less  than  10-hp.  rating. 

Wire. — Long  deliveries  ai'e  slowing  down  ordei's,  accord- 
ing to  some  agencies.  In  moderate  amounts,  requirements 
are  being  well  handled,  however.  Rubber-covered  wire  is 
quoted  at  $13.13  per  1,000  ft.  for  No.  14  in  ^.OOO-ft.  lots. 
Bare  copper  wire  base  is  23  cents  and  requires  four  to  five 
weeks  for  delivery,  and  weatherproof  sells  at  27  cents 
base,  averaging  eight  to  ten  weeks  delivery  in  quantity. 
Some  jobbers  can  ship  from  stock. 

Rigid  Conduit. — The  arrival  of  deferred  shipments  is 
rapidly  increasing  jobbing  stocks.  A  leading  distributer 
reports  a  well-assorted  supply  on  hand  now  of  both  large 
and  small  pipe,  with  more  coming  into  town.  Fittings  are 
also  in  reasonable  supply. 

Controlling  Apparatus. — Advances  of  10  to  15  per  cent 
are  announced  in  motor-control  equipment  prices,  corres- 
ponding to  motor-price  increases. 

Flexible  Armored  Conductor. — This  material  is  plentiful, 
and  a  steady  price  of  $110  per  1,000  ft.  in  5,000-ft.  lots  is 
quoted.    The  demand  is  good. 

Non-Metallic  Flexible  Conduif. — Substantial  stocks  are  re- 
ported, with  fair  demand,  running  to  lower  volumes  of 
orders.  Prices  are  firm,  the  s'^-in.  size  bringing  $33.50 
per  1,000  ft.  in  5,000-ft.  lots,  and  .Mr.  loom  $36.50. 

Electric  Drills. — Stock  shipments  are  being  made  on  local 
orders.  The  price  of  a  representative  .'-in.  electric  drill, 
110  volts  to  220  volts,  is  $100  net. 


Fans. — Retail  fan  sales  have  been  much  stimulated  by  a 
week  of  continued  extreme  humidity.  Wholesale  stocks  do 
not  appear  to  be  exhausted,  however. 

"Nail-it"  Knobs. — Good  supplies  are  on  hand,  and  in  bar- 
rel lots,  these  bring  $34.65  per  1,000.  Stocks  are  not  ex- 
cessive, however. 

Sockets. — Current  requirements  are  being  met  comfort- 
ably. In  case  lots  pulls  are  quoted  at  50  cents  net  each, 
keys  at  28  cents  and  keyless  at  26  cents. 


ATLANTA 

Jobbers  report  a  shrinkage  in  the  number  of  orders  re- 
ceived, though  on  the  whole  the  volume  of  business  in 
electrical  lines  continues  to  hold  up  well.  Sentiment  indi- 
cates that  a  gradual  contraction  will  be  experienced  as 
urgent  calls  for  material  on  back  orders  are  filled.  Busi- 
ness in  general  shows  signs  of  slowing  up.  Retailers  are 
making  every  effort  to  liquidate  their  excess  holdings  and 
are  somewhat  adverse  to  placing  new  oi'ders  for  heavy  fall 
stocks.  While  this  is  largely  traceable  to  the  tightening 
up  in  the  money  market,  the  resistance  of  the  buying  pub- 
lic to  high  prices  is  having  the  effect  of  causing  more 
cautious  buying.  Building  construction  continues  to  be  de- 
layed by  the  difficulty  in  transportation,  and  this,  together 
with  the  rumor  that  some  of  the  larger  industrial  plants — 
the  textile  trade  in  particular — will  curtail  operations  in 
the  next  few  days,  has  caused  the  labor  market  to  ease  up 
considerably.  Residential  and  commercial  building  con- 
struction in  the  smaller  towns  has  sho^vn  unusual  signs  of 
activity,  and  construction  under  way,  while  slow  on  ac- 
count of  material  shortage,  will  be  sustained  in  these  cen- 
ters for  some  little  time  to  come. 

Meters. — -There  are  no  5-amp.  or  10-amp.  two-wire  or 
three-wire  meters  in  the  territory,  while  the  demand  is 
strong.  The  larger  sizes  can  be  had  in  veiy  limited  num- 
bers only,  and  shipments  on  large  polyphase  instruments 
are  quite  unsatisfactory.  High  tension  types  are  quoted 
at  from  eight  to  fourteen  weeks. 

Outlet  Boxes. — The  scarcity  in  this  item  continues,  the 
stocks  of  semi  obsolete  boxes  being  exhausted.  Jobbers 
state  that  they  can  make  no  definite  promises  of  delivery 
as  yet. 

Switch  Boxes. — There  are  practically  no  supplies  of  this 
article  in  the  territory,  with  little  prospects  of  the  situation 
improving  in  the  near  future.  Such  small  shipments  as 
come  in  are  quickly  absorbed  by  back  orders. 

Cut-Outs. — The  shortage  of  cut-outs  is  acute,  owing  ap- 
parently to  the  difficulty  in  obtaining  porcelain.  No  ship- 
ments of  moment  have  been  received  in  this  territory  for 
some  time. 

Distributing  Transformers. — One  jobber  reports  the  re- 
ceipt of  eighty-four  transformers,  while  his  back  orders 
amount  to  approximately  850.  This  is  causing  considerable 
delay  in  the  connecting  up  of  industrial  plants  recently 
changed  to  electric  drive.  Shipments  on  stock  sizes  are 
from  sixteen  to  twenty-five  weeks. 

Schedule  Material. — Stocks  are  reported  in  better  shape 
than  they  have  been  for  several  months  past,  ample  sup- 
plies of  rosettes,  sockets,  tubes,  knobs  and  cleats  being 
reported.  Prices — Snap  switches,  lots  of  50  to  250,  5-amp., 
34  cents  each;  key  sockets,  lots  of  100  to  500,  38  cents  each; 
rosettes  concealed,  lots  of  50  to  250,  20  cents  each;  "Nail-it" 
knobs,  $4.99  per  100. 

Motors. — Jobbers  are  far  behind  in  their  motor  orders, 
high  fuel  cost  having  caused  even  greater  demand  than  was 
realized  in  the  early  spring.  The  15  per  cent  price  advance 
of  last  week,  which  came  as  somewhat  of  a  surprise,  has 
failed  to  check  the  demand.  Deliveries  range  from  twenty 
to  fifty  weeks,  shipments  on  single-phase  motors  being  par- 
ticularly long. 

Poles. — Car  shortage  continues  to  interfere  with  pole  de- 
liveries from  local  distributing  centers,  though  jobbers  are 
quoting  imme<liate  shipments  out  of  Chicago  to  this  terri- 
tory. Freight  charges  are  slowing  down  shipments  from 
the  latter  point,  however. 
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SAN  FRANCISCO 

The  heisht  of  the  fruit  season  coupled  with  the  freight- 
rate  advance  has  sent  every  wheel  rolling  on  California 
railroads  and  has  jammed  every  terminal  and  yard.  The 
value  of  California  crops  will  be  close  to  a  record-breakins 
figure  this  year,  for,  with  the  exception  of  the  Sierra  foot- 
hills and  where  a  shortaf;  of  water  exists  in  various  lo- 
calities, the  total  is  enormous.  This  is  a  very  important 
thins  in  a  state  where  practically  all  cities  and  towns  in 
the  interior  are  dependent  for  their  prosperity  on  natural 
products. 

BpIIh. — A  marked  increase  in  lawlessness  has  produced 
;i  campaign  for  the  installation  of  daylight  alarm  systems 
in  banks,  etc.,  and  considerable  missionary  work  is  being 
done  with  firms  along  these  lines.  This  apparatus  is  not 
stocked  on  the  coast,  but  is  shipped  from  the  East  on  sixty 
days'  delivery.  Other  bells  arc  being  sold,  particularly 
special  voltage  bells  or  ones  that  are  wound  to  operate  on 
bell-ringing  transformers. 

Telephones. — The  situation  here  is  very  serious  and  has 
resulted  in  practically  depleting  coast  stocks  and  greatly 
lengthening  deliveries.     No  improvement  is   in  sight. 

Wireless  Equipment. — The  present  demand  is  rapidly  in- 
creasing and  exceeds  even  the  cali  before  the  days  of  war- 
time regulations.  Formerly  certain  dealers  in  each  district 
were  known  as  wireless  headquarters,  but  now  it  seems 
more  and  more  as  though  such  material  is  being  regularly 
stocked  by  all  dealers. 

Medical  .Appliances. — Expectations  of  a  wet  winter  and 
the  usual  winter  demand  for  vibrators  and  the  like  have 
caused  the  placing  of  good  stock  orders.  Violet-ray  ma- 
chines have  received  particular  emphasis  from  the  visits 
of  factory  agents  and  from  a  regular  increase  in  demand. 

Farm-Lighting  Plants. — The  State  Fair  in  Sacramento 
in  September  has  alloted  a  considerable  space  for  the  ex- 
hibition and  demonstration  of  this  line.  It  will  be  divided 
into  two  sections,  one  covering  lighting  and  the  other  house- 
hold devices. 

Household  Appliances. — Early  in  the  year  the  great  dif- 
ficulty was  to  procure  factory  deliveries,  but  now  shipments 
are  rolling  in  and  surplus  stocks  have  actually  accumulated. 
Business  has  dropped  otT  considerably  and  dealers  are  look- 
ing for  solicitors  to  comb  the  field  more  intensively. 


SEATTLE— PORTLAND 

Conditions  along  electrical  linos  in  Seattle  and  the  Puget 
Sound  district,  generally  speaking,  show  little  if  any  im- 
provement over  the  last  few  weeks.  Jobbers  still  report 
sales  of  consequence  at  a  minimum,  while  retailers  state 
that  sales  of  appliances  and  fixtures  are  lighter  each  week. 
However,  both  jobbers  and  retailers  confidently  expect  sales 
to  pick  up  considerably,  starting  early  in  September,  after 
the  vacation  season  is  over.  The  building  slump  in  Seattle, 
especially,  is  occasioning  considerable  comment  because 
authorities  aver  there  is  no  lack  of  money  with  which  to 
finance  legitimate  building  undertakings,  and  further  be- 
cause Seattle  is  so  badly  underbuilt  in  practically  all  classes 
of  buildings. 

Lumber  buyers  seeking  to  dodge  the  freight-rate  in- 
creases have  purchased  heavily  during  the  past  week. 
Orders  accepted  by  West  Coast  lumbermen  exceeded  pro- 
duction by  5  per  cent  and  shipments  by  13  per  cent.  Cars 
for  lumber  loading  continue  scarce,  only  about  thirty  per 
cent  of  actual  requirements  being  furnished.  There  is  no 
evidence  of  the  reported  rush  of  cars  to  the  West  to  move 
lumber  which  was  announced  recently. 

Vacuum  Cleaners. — With  but  one  or  two  exceptions  these 
are  the  best  selling  household  device  on  the  market,  and 
recent  shipments  are  enabling  dealers  to  meet  the  demand, 
which  is  expected  to  show  continued  increases.  The  recent 
price  advance  has  not  affected  sales  to  any  noticeable  ex- 
tent, though  many  are  being  made  on  the  installment  plan. 

Water  Heaters. — Demand  is  picking  up,  especially  in  the 
•1-kw.  and  .5-kw.  sizes.  Jobbers  have  good  stocks  and  are  pre- 


pared to  meet  the  demand,  which  should  show  further  in- 
creases this  fall. 

Schedule  Material. — Stocks  continue  to  accumulate,  with 
the  volume  of  sales  sluggish  on  account  of  the  continued 
slump  in  building. 

Sewing  .Machines. — Slackening  of  dcmaiid  is  generally 
noted  throughout  the  Northwest,  though  the  past  week 
showed  a  slight  improvement  in  Seattle.  Stocks  are  in 
good  condition  and  prices  are  tending  upward,  although  no 
decided   increase  has  gone  into  effect  recently. 

Ranges. — Prices  are  apparently  slowing  up  sales  mate- 
rially, as  householders  figure  the  expenditure  is  too  great 
in  face  of  uncertain  conditions.     Stocks  are  good. 

Dry  Cellii. — Stocks  are  in  good  shape,  but  demand  is  be- 
low expectations.  Shipments  arc  coming  through  "in  a  com- 
paratively satisfactory  way,  and  prices  show  no  recent 
change. 


SALT  LAKE  CITY— DENVER 

tOcmand  for  all  kinds  of  electrical  equipment  affecting 
the  mining  industry  continues  good,  while  other  phases  of 
the  market  are  sluggish  and  uncertain.  Nearly  one-sixth 
of  all  electrical  equipment  and  supplies  sold  in  the  Inter- 
mountain  region  is  purchased  by  owners  and  operators  of 
mines.  Hoists,  wires,  lamps  and  tramway  supplies  are  used 
in  great  quantities  the  year  round.  The  summer  is  coming 
to  a  close  with  a  general  market  condition  that  is  slow 
and  disappointing.  Distributers  and  dealers  are  devoting 
much  of  their  time  and  energy  to  preparing  for  the  fall 
trade,  which  promises  a  satisfactory  improvement  over  the 
average  for  the  three  months  just  past. 

Despite  the  present  discouragement  there  is  persistent 
optimism  about  the  immediate  future.  The  electrical  in- 
dustry is  banking  on  good  crops  to  alleviate  the  condition 
of  business  lethargy.  Crop  yields  on  irrigated  lands  will 
be  well  above  the  average  for  the  past  two  or  throe  years, 
though  yields  in  many  dry  farm  sections  are  falling  below 
official  estimates.  All  in  all,  the  prospects  are  good.  The 
only  concern  of  the  farmers  is  the  outlook  for  a  satisfactory 
market  and  adequate  transportation  to  move  the  crops. 
Growers  of  perishable  products  are  especially  purturbed 
over  uncertainties  of  transportation.  Already  improvement 
is  noted  in  the  market  for  electrical  supplies.  The  peak  of 
the  period  of  conditions  approaching  business  stagnation 
seems  to  be  safely  passed.  Inquiries  and  orders  from  deal- 
ers indicate  a  rapid  revival  of  business  throughout  the 
Intermountain  West.  Collections  are  still  slow  and  money 
continues  tight. 

Electrical  Washers. — Manufacturers  seem  to  have  more 
than  caught  up  with  back  orders  and  are  urging  jobbers 
to  stock.  Lines  that  a  while  back  were  the  most  scarce 
are  now  available  in  any  quantities.  Prevailing  high  prices 
discourage  extensive  buying. 

Fans. — The  season  is  rapidly  on  the  wane.  Stocks  arc 
pretty  well  cleaned  up.  Dealers  are  pleased  with  the  vol- 
ume of  the  trade  for  the  summer. 

Rotary  Sewing  Machines. — For  some  unaccountable  rea- 
son this  business  has  not  had  a  satisfactory  growth  in  the 
Intermountain  region.  Jobbers  are  awake  to  the  possibili- 
ties, however,  and  are  planning  intensive  campaigns  cal- 
culated to  stimulate  trade. 

Wire. — The  condition  of  scarcity  is  greatly  improved. 
Eastern  factories  that  have  been  closed  down  on  account 
of  labor  troubles  are  now  making  deliveries.  The  produc- 
tion of  \vire  in  the  West  is  a  growing  industry.  Factories 
operating  near  mining  centers  will  be  able  more  and  more 
to  meet  the  Western  demand. 

Lamps. — Trade  is  beginning  to  pick  up.  Slightly  longer 
summer  evenings  are  accountable  for  the  increase.  It  is 
believed  that  the  outlook  will  grow  steadily  better  with 
the  approach  of  fall  and  winter. 

Heating  Appliances. — Demand  throughout  the  summer 
has  been  fair.  Dealers  are  stocking  now  for  winter  and 
holiday  trade. 
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Set  for  Charging  Permanent 
Magnets 

The  Esterline  Company,  Indianapo- 
lis, Intl.,  has  placed  on  the  market  a 
new  equipment  for  charging  permanent 
magnets.  This  is  designed  to  insure 
maximum  charging  of  the  magnets  and 
t:)  get  them  into  place  without  losing 
'.  large  portion  of  the  initial  charge. 
After  the  magnet  has  been  charged,  it 


Transformer  Bushing 

A  new  type  of  bushing  for  use  with 
outdoor-type  transformers  of  moderate 
voltage  has  been  put  out  by  the  General 
Electric  Company,  Schenectady,  N.  Y. 
The  lower  portion  of  the  bushmg  is 
similar  to  the  company's  standard  high- 
voltage  bushing;  ample  clearance  is 
provided  in  the  housing.  The  use  of 
these  transformers   is  only  limited,   as 


alternating  or  direct  current  may  b. 
used.  The  buzzer  mechanism  is  similar 
to  that  of  the  bell. 


Storage  Battery  Charger 

A  mechanical-type  instrument  for 
transforming  60-cycle  alternating  cur- 
rent from  the  lamp   socket  into  direct 


BATTERY   NEED   NOT  BE  REMOVED  FROM  CAR 


TRANSFORMER  HOUSES  MAY  BE 
ELIMINATED 

regards  voltage,  the  maker  says,  by  the 
voltage  limits  of  the  underground  cable 
used  in  connection  with  them. 


Dome  Bell  and  Buzzer 

The  Holtzer-Cabot  Electric  Company, 
Roxbury,  Boston,  Mass.,  has  developed 
a  hub-dome  bell  and  a  hub-dome  buzzer. 
The  entire  mechanism,  which  is  mounted 
on  a  heavy  molded  insulation  base,  is 


current  for  storage-battery  charging  is 
being  marketed  by  the  King  Electric 
Manufacturing  Company,  Inc.,  20  North 
Niagara  Street,  Tonowanda,  N.  Y.  The 
manufacturer  says  the  apparatus  is 
self-adjusting  as  regards  time  of 
charge  and  polarity,  and  that  upkeep 
is  extremely  low. 

Heavy  Receptacle  for 
Electric  Welding 

To  meet  the  demand  for  a  depend- 
able receptacle  and  plug  to  be  used  in 
electric     welding     work,     the     Central 


FLEXIBLE    KEEPER    HELPS   TO   RETAIN 

MAGNETISM 

is  lifted  through  the  charging  coils, 
the  U-shaped  keeper  coming  up  with  it, 
and  a  flexible  keeper  is  then  laid  over 
the  exterior  of  the  magnet,  remaining 
there  until  the  magnet  has  been  placed 
on  the  magneto  frame.  The  coils  are 
wound  on  bronze  spools  and  can  be 
furnished  for  any  commercial  direct- 
current  voltage. 

Radio  Receiving  Set 

The  junior  receiving  set,  type  HJR, 
manufactured  by  the  Modern  Radio 
Equipment  Company,  Elizabeth,  N.  J., 
is  designed  to  meet  the  demand  for  a 
simple  and  efficient  receiving  set  for 
beginners.  It  is  portable,  and  only 
three  adjustments  are  said  to  be  needed. 


OPERATES  ON  EITHER  ALTERNATING  OR 
DIRECT  CURRENT 

underneath  the  gong.  Greatest  over-all 
width  is  26  in.  It  is  claimed  that 
vibration  will  not  loosen  the  specially 
made  .self-locking  contact  screw.  Either 


TWO   PORCELAIN  BLOCKS   MOUNTED  IN 
CAST-IRON  CASE 

Electric  Company,  316  South  Wells 
Street,  Chicago,  has  developed  the 
Ralco  receptacles  and  plugs.  The  re- 
ceptacle for  use  on  two-wire  direct- 
current  circuits  consists  of  two  heavy 
porcelain  blocks,  in  which  are  mounted 
heavy  contacts  forming  a  rectangular 
block  which  is  approximately  .'i  in.  x 
4g  in.  X  2},  in.  deep  and  is  mounted  in 
a  substantial  cast-iron  case.  It  has  a 
capacity  of  22r,  amp.  at  250   volts. 


RECEIVING  SET  FOR  BEGINNBHIS 
\  dust-proof  detector  and  variable  con- 
denser are  mounted  on  the   panel. 


Note  on  Recent  Appliances 

Worm-Driven  Hand  Drill 

The  Arnold  Electric  Tool  Company, 
New  Haven,  Conn.,  has  developed  a 
worm-driven  portable  hand  drill,  each 
section  of  which  is  a  separate  unit. 
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Manufacturers'  Activities 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


Till';   wi:.STiNfiiK)Us;i.;    kmcctrtc   & 

MAiNUKACTUltINt;  CUM  TAN  Y  has  taken 
u  HvL-ytar  Irasu  of  Iho  Si.r  iiiKdiUI  (Mass.) 
■'Homeslfail"  buililintc,  -.vii,!,'  It  will  I'Stali- 
llsh  a  mail-order  house  toi-  the  dislrihutitm 
of  small  vlfclrical  oi|Ui]>ni.  rn  and  supplies. 
The  huilding  Is  close  hy  the  local  post  of- 
fice and  extensive  altitrationa  are  bclnK 
made  to  adapt  It  to  the  new  service.  It 
Is  planned  to  occupy  the  establishment 
about  Sept.   1. 

TIIK  LKWrS  Er^KCTRTC  COMPANY, 
Mftsslllon,  Ohio,  will  soon  .slart  work  on  the 
construction  of  a  new  idant,  |i  ft.  .\  12i)  ft., 
on  Grant  Street  for  the  manufacture  of  the 
Lewis  safety  entrance  .switch.  The  com- 
pany Is  capitalized  at  $lf)(),n()0, 

TIIK  FRANKLIN  MOORK  COMPANY, 
Winsted,  ("onn..  manufacturer  of  electric 
hoisu.  smiiil  electric  cranes,  etc.,  has  ap- 
pointed William  C.  HrlKKS  vice-president  in 
charKe  of  manufacturlnir  Mr  BricKS  was 
formerly  .sales  engineer  and  New  York  man- 
ager for  the  Sheparil  Klectric  Oane  &  Hoist 
Company.  Montour  Falls.  X.  Y. 

THR  YORK  MANlTArTimiNO  COM- 
PANY. York,  Pa.  manufacturer  of  refrlg- 
cratlni;  machinery.  Ice-makinn  machines, 
etc.,  has  taken  over  !he  pl.int  of  the  York 
Brewing  Comiiiny,  which  it  will  utilize  for 
experimental   and    testin;;   dei)artnunls.   etc. 

TIIIC  P.  V).  NEWnKRRY  ELECTRIC 
COMPANY,  recently  organized,  has  taken 
over  the  plant  and  holdinus  of  the  New- 
berry-Bendhclm  Electric  Company,  Los  An- 
Eeles,  Gal. 

A.  E.  ROBERTS,  formerly  vice-president 
and  general  manacer  of  the  Iledden  Iron 
Construction  Company.  Newark.  N.  J.,  has 
been  elected  first  vice-i>resident  of  the  MiUl- 
ken  Brothers  Manufacturini;  t'ompany, 
Woolworth  BuililhiK,  New  York  City,  manu- 
facturer of  radio  towers,  transmission 
towers,  fabricated  all-steel  buildincs  for 
electrical  service,  etc.  lie  wiii  lie  In  cliarco 
of  the  New  York  olllce  and  direct  all  mat- 
ters pertaining  to  sales. 

THE  GOODMAN  MANIIEACTURING 
COMPANY.  Eoriy-eiKhlli  Place  and  Hal- 
ste.id  Street,  ChicaKu.  Ml.  manufacturer  of 
electric  mine  locomotives  ami  kindred 
equipment,  has  leased  a  fnur-slory  buildinR 
at  216  Penn  Avenue,  PittsbuiKh,  Pa.,  con- 
talninn  about  IS. (inn  sci.tt.  of  Moor  space, 
for  the  establishment  of  a  branch  repair 
and  supply  works, 

CHARLES  EISLER,  incandescent-lamp 
equipment  engineer,  has  entered  the  con- 
sullInK  enpineerinB  field  and  is  now  desisn- 
Inir  and  de\'elopinK  special  and  automatic 
machines  for  the  manufacture  of  standard, 
miniature  and  Kas-lllled  lamps.  The  or- 
Kanliallon  will  also  maintain  a  ilepartment 
for  manufacturinp:  wire  pri.tduct  used  in  the 
Incandescent  lamps  for  whicli  machinery  is 
belnK  develoiX'd  and  installed.  A  tempo- 
rary otilce  will  be  opened  at  159  Clifton 
.Vvenue,  Newark,  N,  J. 


THE  BLACK  &  UECKER  MANUFAC- 
TURING COMl'A.VY,  Baltimore,  Md.,  an- 
nounces tiiat  it  lias  sent  a  letter  to  all 
jolibers  handiiuK'  it-s  line,  statiUK  that  there 
will  be  no  reduction  in  prices  litis  year, 
and  that,  startini;  Jan.  1.  11121,  the  com- 
pany will  protect  its  Jobbers  against  loss 
throu^ch  jiriee  reductions  for  sixty  days 
after  the  purchase  of  roo<Is.  The  letter 
says,  however,  that  If  conditions  make  a 
reduction  possible,  it  will  be  made  promptly 
so  as  to  Kivc  the  ultlniatu  purchaser  the 
benefit,  and  the  comiiany  will  alisorb  any 
loss  which  would  otherwise  bo  caused  the 
jobber  who  bouKlit  within  sixty  days  before 
the  change  in  price. 

THE  MANHATTAN  ELECTRICAL  SUP- 
PLY COMPANY,  17  Park  Row,  New  York 
City  is  offering  for  sale  37,UU0  shares  of 
capital  stock  (without  par  value),  the  pro- 
ceed.s  to  be  used  to  provide  additlon.'il 
working  capital,  extension  of  existing  facili- 
ties, general  corporate  needs  ?uid  tlie  retire- 
ment of  all  preferred  stocks  now  out- 
standing. 

THE  ROCHESTER  ELECTRIC  PROD- 
UCTS COltPORATlON,  Rochester,  N.  Y., 
recently  organized,  lias  taken  over  the  manu- 
facture of  Jhe  Rochester  electric  motor, 
formerly  riiade  by  the  Rochester  (N.  Y.) 
Motor  Corporation.  The  Rochester  Motor 
Corporation  wiii  concentrate  on  its  Duesen- 
herg  type  automobile  engine.  At  present 
the  Rochester  Electric  Products  Corporation 
will  manufacture  direct-current  appir.itus 
only  of  the  power-motor  type  from  J  hp. 
to  1")  hp.,  both  constant  and  adjustable 
speed,  horizontal  and  vertical  drive?!,  with 
plain  bearings  and  ball  bearings.  I>.  W. 
Smith,  with  oflices  in  the  Singer  Building, 
will  repre  ent  the  company  in  New  York 
City  and  immediate  surrounding  territory, 
;ind  Smith  &  Lewis,  Real  Estate  Trust 
Building  will  cover  the  Philadelphia  dis- 
trict. E.  F.  Davison  is  president,  .1.  H. 
Kinimel  is  vice  president  and  E.  D.  Smith, 
Jr.,    secretary. 

HENRY  HYMAN  &  COMPANY,  INC.. 
•176  Broadway,  New  York  City,  specialists 
in  metal  goods,  announce  that  they  have 
oiicnid  a  branch  ofllce  at  25  North  Frank- 
iin  Street,  Chicago,  in  charge  of  Ernes; 
Alschuler  and  Irving  J.  J^icobsen,  who 
represent  the  I'nlted  States  Electric  Manvi- 
facturing  Corporation.  Tliey  will  take  care 
of  all  business  in  the  Western  territory. 

THE  RAUSCH  &  LANG  COMP.VNY  has 
been  granted  a  permit  to  build  a  30U-ft.  X 
S20-ft  .  one-story,  concrete-and-steel  factory 
in  the  \Yillimansett  section  of  Chlcoi>ec, 
Mass..  for  tlie  manufacture  of  electric  mo- 
tor cars.    The  plant  will  cost  about  $275,000. 

THE  X.\TIONAL  CARBON  CO.MP.\NT. 
Cleveland,  Ohio,  has  recently  issued  its  No. 
:i5  carbon -brush  catalog,  which  supersedes 
catalog  No.  :M.  Some  grades  of  carbon 
brushes  previously  listed  have  been  elimi- 
nated and  others  added.  The  number  of 
types  ot  shunts   used   has  been   reduced. 


THE  ALTORFER  BROTHERS  COM- 
PANY, Peoria,  IIL,  manufacturer  of  elec- 
tric washing  machinery,  has  recently 
opened  a  branch  olllce  in  the  Bush  Termi- 
nal Building,  New  York  City,  and  also  has 
established  warehouse  facilities  in  New 
York.  This  olUce-  will  have  charge  of  the 
sales  In  the  territory  east  of  the  Ohio- 
I'lnnsylvania  line  and  north  of  the  Vir- 
ginia-North Carolina  line.  The  company 
states  that  Iho  A  B  C  ironing  machine  will 
tte  ready  for  the  market  in  a  sliort  time. 
Walter  L.  Williams  is  manager  i^f  the  New 
York  ollice. 

THE  BRIGCS  &  STR.VTTON  COMPANY, 
110  Wiseonsin  Street,  Milwaukee.  Wis.  re- 
cently organiZ(r<l,  has  started  operations  at 
its  plant  for  tlie  manufacture  of  the  Briggs- 
Stratton  Mellowes  electric  refrigerator.  The 
olllcers  are:  S.  F.  Briggs,  president;  W.  F. 
.Manugnid,  trea.surer  ;  A.  W.  Meliowes,  gen- 
eral m.'inager.  and  H.  M.  Stoddard,  sales 
manager. 

THE  EMERSON  ELECTRIC  MANU- 
FACTURING COMPA.NY,  St.  Louis.  Mo., 
announces  that  new  prices  to  tlie  trade  ap- 
plying to  list  of  spare  pans  for  Emerson 
oscillating,  non-oscillating  and  ceiling  fans 
and  to  lists  of  siiare  parts  for  ".Northwind" 
fans  will  be  fouml  in  discount  sheet  No. 
8100,  dated  .\ug.  5,  l'J20,  and  effective  that 
date.  Di.scounts  on  iiower-motor  S|»are 
parts  formerly  appearing  in  motor  price 
book  have  been  withdrawn  and  new  dis- 
counts are   being  quoted  on   motor  parts. 


Supply  Jobbers'  Notes 


THE  RIGBY  ELKCTRIC  SUPPLY  COM- 
PANY, Rigby,  Idaho,  and  the  Rexburg 
(Idaho)  Electric  Suppl.v  Company  have 
consolidated  and  have  opened  a  new  place 
of  business  in  Idaho  Falls,  Idaho,  under 
the  name  of  the  Farm  &  City  Electric 
Company. 

THE  BROOKLYN  ELECTRICAL  SUP- 
PLY' COMPANY,  50  Myrtle  Avenue,  Brook- 
lyn, N.  Y.,  has  taken  on  several  new  lines 
within  the  past  year  and  put  two  additional 
men  on  the  road.  The  company  celebrated 
its  twentieth  anniversary  in  June. 

THE  NEW  ENGLAND  ELECTRICAL 
SUPPLY  JOBBERS'  CLUB  was  the  guest 
of  Edwin  C.  Lewis,  of  the  Lewis  Electric 
Supply  Company.  Boston,  at  an  outing  held 
on  July  1.1  at  "Cedarholm,"  the  residence 
of  Mr.  Lewis  at  Ponkapog,  Mass.  Twenty- 
one  jobliing  houses  ^^■ere  represented. 


Foreign  Trade  Notes 


MARKET  FOR  ELECTRICAL  FIT- 
Tl.NGS  IN  IT.\LY.— While  the  demand  for 
electrical  fittings  in  Italy  continues  large, 
conditions  have  changed  of  late,  as  various 
local  companies  have  been  organized  for 
the  manufacture  of  these  goods  as  well  as 
electrical  heating  and  cooking  apparatus. 
There  is,  however,  a  great  scarcity  ot  all 
l;inds  of  good  electric  light  fittings  which 
will  take  a  long  time  to  supply, 

THE  U.VDER-FEED  STOKER  COM- 
PANY OK  CANADA,  LTD.,  has  been  or- 
ganized to  take  over  the  plant  and  prop- 
erty of  the  Jones  Underfeed  Stoker  Com- 
pany, Ltd.     The  new  company  is  not  only 
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new    in    name    and    personnel    but    also    in 

engineering  and  manufacturing  advantages 
To  the  experience  of  the  former  .Fones 
Underfeed  Stoker  Company  are  added  the 
enftineering  resources  of  the  Underfeed 
Stoker  Compan.v  of  America,  The  ofncer.s 
are :  Lloyd  Harris,  president  :  S.  A.  Arm- 
.strong.  vice-president  and  managing  direc- 
tor ;  James   1^.    lioss.   secretary. 

THE  ENGLISH  ELECTRIC  COMPANY 
OF  AUSTRALIA.  LTD..  which  is  the  alli- 
ance and  extension  of  the  Standard  Way- 
good  Hercules,  Ltd..  Sydney,  and  G.  Wey- 
mouth Proprietary.  Ltd..  Melbourne,  both 
of  which  were  engaged  in  the  manufacture 
and  sale  of  electrical  and  allied  machinery 
has  recently  started  operations.  The  new 
comjiany  is  capitalized  at  about  $3,000,000 
and  will  develop  the  manufacture  in  Aus- 
tralia of  electric  machinery,  etc.  New 
works  near  Sydney  are  now  being  built  and 
equipped. 


to  get  in  touch  with  some  of  the  larger 
electrical  siipply  jobbing  houses  in  the 
United   States.      H.    W.    Brooks   is   manager. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  en- 
ter foreign  markets.  Where  the  item  is 
numbered,  further  information  can  be  ob- 
tained from  the  Bureau  of  Foreign  and 
Domestic  Commerce,  Washington,  by  men- 
tioning the  number. 

A  commercial  agent  in  England  (No. 
:!3.481)  desires  to  secure  the  representation 
of  firms  for  the  sale  in  South  Africa  of 
farm-lighting   plants,   etc. 

.\  merchant  in  Italy  (No.  :!.■!, 482)  desires 
lo  secure  an  agency  for  the  sale  of  electric 
supplies,  etc. 

A  member  of  a  firm  in  Uruguay  (No.  33.- 
185)  is  in  the  United  States  and  desires  to 
purchase  electrical  equiimient.  farm-light- 
ing  machinery,   etc. 

Fabricantes  Asociadns  de  Maciuinaria. 
I..onja  del  Comercio  .S4ii,  .Apartado  176(J.  Ha- 
vana. Cuba,  would  liki-  to  communicate 
with  electrical  manufacturers  or  jobbers 
with  a  view  to  purchasing  all  the  enameled 
and  galvanized  conduit  it  can  obtain  up  to 
till    cars.      The    company    would    al.so    like 


CONDUITS.— The  Garland  Manufactur- 
ing Company,  West  Pittsburgh  Pa.,  is 
circulating  two  small  leaflets,  on,;  entitled 
"Galvaduct"  (galvanized)  "Loricated" 
(enameled),  covering  its  rigid  conduits, 
and  the  other  entitled  "Sterling  Flexible," 
describing    its    flexible    armored    conductor. 

VALVE-CLOSING  DEVICE.— The  Cut- 
ler-Hammer Manufacturing  Company  Mil- 
waukee and  New  York,  has  issued  an  illus- 
trated leaflet  entitled  "Extension  to  L 
Street  Station.  Boston,"  in  which  a  brief 
description  is  given  of  the  Dean  control. 

HEATING  AND  VENTIL.\TING  PANS. 
— The  Buffalo  Forge  Company.  Buffalo.  N. 
Y.,  has  issued  catalog  No.  421  on  "Conoidal" 
fans  for   heating  and   ventilating   purposes. 

WATT-HOUR  METERS  —  "Instructions 
for  Sangamo  D-5  Watt-hour  Meters"  is  the 
title  of  Bulletin  No.  54  published  by  the 
Sangamo  Electric  Company,  Springfield.   III. 

RADIO  APPARATUS.  —  The  General 
Radio  Company.  Cambridge,  Mass..  has 
issued  bulletins  Nos.  101  201.  202  .301 
401.  501.  701  and  901.  describing  its  dif- 
ferent types  of  radio  laboratory  apparatus. 

AIR  COMPRESSORS  AND  PUMPS.— 
The  Crowell  Manufacturing  Company.  298 
Taaffe  Place.  Brooklyn.  N.  Y..  is  circulat- 
ing two  leaflets  covering  its  type  "A"  and 
type  "B"  positive  pressure  blowers  or  rotary 
air  pumps  and  type  "D"  rotary  air  com- 
pressors or  vacuum   pumi»s. 

WOOD-STAVK  PIPE.  —  Catalog  No.  42 
entitled  "Wyckoff  Wood  Pipe."  published  by 
the  A.  Wyckoff  &  Son  Comiiany.  Elmira, 
N.  Y.,  describes  its  machine-made  wood- 
stave  pipe  for  waterworks  systems,  power 
plants,  etc.,  and  also  Wyckoff's  cypress 
steam  pipe  casing  for  underground  and  ex- 
posed  steam  and   hot-water  pipe. 


WATERWHEELS  AND  GOVERNORS  - 
The  Holyoke  Machine  Company.  Worcester 
Mass..  has  issued  catalog  No.  13.  covering 
Its  different  tyijes  of  Hercules  turbine 
waterwheels.  and  also  a  small  booklet  en- 
titled "The  Improved  Governor,"  in  which 
it  describes  its  new  governor  for  water- 
wheels. 

VOLTMETERS  AND  INDICATING 
METERS.— The  Roller-Smith  Company  •>■!! 
Broadway.  New  York  City,  has  recently 
issued  bulletin  No.  150,  covering  its  small 
portable  type  H  A  voltmeters,  ammeters 
and  indicating  wattmeters  for  alternating 
current. 

SPUR  GEARS.— "Gears  from  'Standari' 
of  Baltimore'  turn  the  Wheels  of  Industry" 
is  the  title  of  a  booklet  issued  by  the  Stand- 
ard Electric  &  Elevator  Company,  Inc.. 
Baltimore.  Md..  describing  the  gears  de- 
veloped by  the  company  in  connection  with 
general  power  transmission  and  special 
motor-driven   apparatus. 


THE  CALUMET  MOTOR  COMPANY. 
Houghton.  Mich.,  has  been  incorporated 
with  a  capital  stock  of  $100,000  to  manu- 
facture fractional-horsepower  motors  The 
officers  are  Ocha  Potter  of  Houghton,  presi- 
dent, and  John  G.  Bannetts  of  Calumet, 
secretary  and  treasurer. 

THE  ISLAND  CITY  ELECTRIC  (.OM- 
PANY.  Long  Island  City.  N.  Y.,  has  been 
incorporated  by  P.  J.  Shelley,  W.  A.  Tread- 
well  and  W.  S.  Brown.  Bridgewater.  N.  Y. 
The  company  is  capitalized  at  $30.1100  and 
proposes  to  manufacture  electric  lamps  and 
other  electrical  products. 

THE  STEATITE  ELECTRIC  PROD- 
UCTS CORPORATION  New  York.  N.  Y.. 
has  been  chartered  with  an  actiw  capital 
stock  of  $215,000  to  manufacture  electric 
heating  eijuipmeiit  .and  appliances.  The  in- 
corporators are  T.  D.  Finizio.  S.  T.  Moore 
and  J.  N.  Strang,  Yorktown  Heights,  N.  Y, 


New  England  States 

MANCHE.STER,  N.  H.— The  Board  of 
Education  will  soon  award  contract  for 
the  erection  of  a  practical  arts  high  school 
to  cost  about  $450,000.  Electric  lighting 
will  be  installed.  C.  R.  Whitcher,  814  Elm 
Street,   is  architect. 

MANCHESTER,  N.  H.  —  Contract  will 
soon  be  awarded  b.v  the  Board  of  Educa- 
tion for  the  erection  of  a  high  school  on 
Notre  Dame  Avenue  to  cost  about  $300,000. 
Electric  lighting  equipment  will  be  installed. 
W.  E.  Provost,  581  Union  Street,  is  archi- 
tect. 

ATHOL.  MASS. — Bids  will  be  received 
ibout  Sept.  10  by  F.  A.  Ball,  chairman  of 
a.  committee,  for  the  erection  of  a  memorial 
community  hall  to  cost  about  $250,000.  An 
electric  lighting  system  will  be  installed. 
Bralnerd.  Leeds  &  Kellogg.  89  Franklin 
Street,  Boston,  are  architects. 

ATTLEBORO,  MASS. — New  bids  will  be 
received  by  the  First  National  Bank  until 
Aug.  24  for  the  erection  of  a  four-story 
office  building  and  bank.  Elictrie  lighting 
iquipment   will   be   installed. 

GRRENFIELn,  MASS.^The  town  offl- 
eials  will  soon  receive  bids  for  the  erection 
of  a  high  school  to  cost  about  $4  00,000. 
Electric  lighting  equipment  will  be  installed. 
Addres.s  Harry  Richard.ion.  23  Pleasant 
Street. 

LANCASTER.  MASS.— At  a  recent  meet- 
ing the  extension  of  the  street-lighting  sys- 
tem on  .Shirley  Road  was  discussed. 

LITCHFIELD.  CONN.— Plans  are  being 
prepaieil  for  lewlrlng  the  city  for  electric 
light  and  power  .it  .i  ,ost  of  about  $40,000. 
F.  O.  Holm  is  city  <l.-rk. 


Middle  Atlantic  States 

IX»UI.SVILLR,  N.  v.— Petition  has  been 
made  to  the  State  Public  Service  Company 
by  the  Louisville  I'ower  Corporation  foi- 
permission  to  construct  a  local  eleitrle  plant. 

NEW  YORK,  N.  T.— Thi'  New  York  Edi- 
son Company,  Irving  Place  and  Fifteenth 
.Street,  has  plans  under  way  for  the  erec- 
tion   of   a    livinsfoi'mer   stutinn    on    .Si'Viiitv- 
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fifth  Street  to  cost  about  $500,000.     William 
Whitehill,    12    Elm    Street,    is    architect. 

UTICA,  N.  Y.— The  Utica  Gas  &  Electric 
Company  was  not  included  in  the  Adiron- 
dack Power  Company  merger  as  was  er- 
roneously reported  in  these  columns  on 
July    17. 

YONKERS,  N.  Y.— Contract  has  been 
awarded  to  Fitzpatrick  &  McArthur  of 
Yonkers  by  the  Yonkers  Electric  Light  & 
Power  Company  for  the  erection  of  a  trans- 
former station   to  cost  about  $150,000. 

HACKENSA(^{.  N.  J.— Contract  has  been 
awarded  to  the  W,  11.  Whiti'  Construction 
Company  by  the  building  committee  of  the 
Hacken.sack  General  Hospital  foi-  the  erec- 
tion of  a  hospital  addition  and  powir  house 
to   cost    about    $150,000. 

ALLENTOWN.  PA.— Specifications  will 
be  pripared  by  William  R,  .Sehnabel,  elvil 
•  •nglneer  of  the  Water  Deiiartment,  for  fur- 
nishing oni-  12,1100,000-gMl.  centrifugal 
pump  and  one  three-stage,  7,00O,0OU-gaI. 
pump,  one  5U0-hp.  electric  motor  improve- 
ments, etc. 

PHILADELPHIA,  PA,— Bids  have  been 
received  b.v  the  I'.iguson  Caipet  Companv 
Stenlon  and  Rockland  Streets,  for  the  erec- 
tion of  a  powii-  housi-.  4  0  ft.  X  76  ft 
Stewart  A.  JelUt,  Real  Estate  Trust  Hulld- 
ing.   Is  engineer. 

BALTIMORE.  MI>— The  Columbia  Graph- 
aphon.'  CDiniiany.  ID  South  Howard  Street 
contemplates  the  installation  of  a  7,iiu»  Uw 
generator  for  the  oinratlon  of  588  motors 
from  2  hp.  to  150  hp.  ,.;,eh  at  Its  plant 
now     bi-lne.     erected     at     Oranc.-vllle 


FREDERICK,  MD. — The  installation  of 
one  125-kw.  generator  to  be  belted  to  exist- 
ing unit  at  the  municipal  electric  light 
plant  is  contemplated. 

FREDERICKSBURG,  VA,— The  power 
house  at  the  government  proving  grounds 
in  King  George  County  has  been  destroyed 
by  fire,  causing  considerable  loss. 

WASHINGTON.  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  Chief  Signal 
Officer.  U.  S.  Army,  Washington.  D.  C, 
until  .\ug.  2B,  for  furnishing,  under  PU 
I246-27CP.  five  1-kw.,  115-volt  telephone 
motor-generators. 


North  Central  States 

BATH.  MICH. — The  Bath  Electric  Li,ght 
&  Power  Company,  recently  organized  with 
a  capital  stock  of  $5,000.  contemplates  the 
erection  of  a   power  house, 

DETROIT.  MICH. — Contract  will  soon  he 
awarded  by  the  American  Machine  Prod- 
ucts Company,  Eighteenth  and  Howard 
Streets,  for  the  erection  of  a  factory  to 
cost  about  $45,000.  Electric  light  equip- 
ment and  wii'ing  for  power  motors  will  be 
installed. 

DETROIT,  MICH, — The  Public  Lighting 
Commission,  40-56  Atwater  Street,  has 
awarded  contract  to  the  Contracting  & 
Material  Company,  3219  South  Michigan 
Avenue,  (^hicago.  111,,  for  furnishing  mate- 
rial and  labor  for  Inst.'iUing  electric  light 
•  ■qiiipment  op  certain  streets  at  $325,416,75, 
DETROIT.  MICH. — The  Knights  of  Col- 
umbus, IJetroit  (^ouncll  No.  305.  930  Wood- 
ward Avenue,  is  lonsidering  pnparation  of 
plans  for  the  erection  of  :i  club  house  to 
include  elictrie  light  equipment  at  a  cost  of 
about   $500,000, 

SUNFIELD,  MICH. — Tentative  plans  will 
be  prepared  pri-paiatorN'  to  an  Issue  In 
bonds  for  a  nuinieipal  •l.i  trie  light  plant 
and  for  iquipnuiit  for  lighting  in  village, 
CLEVELAND,  OHIO.  —  The  Masonic 
Temple  .\ssoelatlon,  eaie  of  .Mbert  WrlKht 
of  the  Otis  Elevator  Comiiany,  1373  Ea-st 
Sixth  Stnit.  contemplates  the  erection  of  a 
nii-morial  buililinr.  to  cost  about  $4,000,000. 
lOlritrlc  wiiliiM  and  i-|.vatois  will  be  In- 
sttill.d. 
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CLEVELAND,  OHIO.— Biclis  Imvft  been 
riTi'lvcd  by  city  omrials  for  fuinishlne  one 
10,000-kw.  steam  tin  Ixi-KiiHiator.  conden- 
Hcm,  iiuxiliarit's  ami  swmlilioanl  from  the 
Merihants'  LIrIiI  &  ilint  Coiiipaiiv,  i;  We.st 
VVftshinKton  Str.i-t.  Inclhin:. pulls,  Iml..  $284,- 
350:  WestlnghoiiKi'  Kl.'iiiie  ,$:  Manufaetur- 
Inir  Company,  irnlon  H.ink  Uiiildlnpr,  Pltt.s- 
hurKli.  Pa.,  $28.".,S.'-,0  ;  .Mlis-Ch.ilnier.s,  Park 
HuUUIng,  Pittsburgh.  I'a.,  $3l](),unn. 

DITSLIN,  IND. — The  erertion  of  an  elec- 
tric llBht  plant  to  rest  about  $a,7nn  i.s 
contemplated.  I'lan.s  hiiluilc  the  in.stalla- 
tlon  of  a  tran.sforinci.  lowir  and  switcliing 
equipment  to  co.?t   $l.GOi). 

EV.\N.«!Vir,LK.  ixn.  —  The  Southern 
Telephone  Conipan.v  is  considering  placing 
all  Its  wires  in  the  Are  district  underpround 
at  a   cost   of  about    $l.'i,0()0. 

FORT  WAYNR.  INF).  _  The  Board  of 
County  Commissioners  has  plans  under  way 
for  the  erection  of  a  county  farm  building 
and  power  house  to  cost  about  $600,1)00. 
Charles  R.  Weatherhogg,  Hamilton  Bank 
Building,  is  arcliltect. 

I\niANAPOT,IS.  ixn.— Work  will  soon 
be  started  on  the  construction  of  a  power 
and  boiler  house  for  tlic  .\nierlcan  Hominy 
Company  to  cost  about  $ir),00O.  The  in- 
stallation of  generatois,  boilers  and  other 
considerable  equipment,  to  cost  about  $45,- 
000,  will  be  made. 

PETERSBURG.  INO. — Bids  will  be  re- 
celveil  by  the  Board  of  County  Commission 
until  .\ug.  30  for  the  construction  or  a 
court  hou.se  to  cost  about  $400,000.  Electric 
wiring  will  be  Installed.  Elmer  E.  Dunlap, 
909  State  Life  Building,  Indianapolis,  is 
architect. 

WE.<;T  HAMMOND.  IND.-^Contract  has 
been  awarded  to  the  Brollnc-Nolan  Com- 
pany, 8  South  Dearborn  .Street.  Chicago, 
Ml.,  by  the  La  Salle  Iron  Works.  2305 
South  Halstead  .Street,  Chicago,  for  the 
erection  of  a  steel  plant  to  cost  about 
1650.000  including  e(|uipmint.  Electrically 
driven    machinery    will    be    installed. 

CHICAGO,  ILL.— The  Chicago  Junction 
Railway,  38  South  Dearborn  Street,  has 
plans  under  way  for  an  aililltion  to  its 
power  house  and  compressor  plant  to  cost 
about  $80,000. 

NEW  ATHENS.  ILL.— The  Probst  Prod- 
ucts Company  of  New  Athens  has  been 
granted  a  twenty-year  fr.uichi.'ie.  permit- 
ling  the  erection  of  a  pole  line  to  Lenzburg 
for  furnishing  electric   powi'r   therL-. 

APPI.ETON.  WIS.  —  Preliminary  plans 
are  under  way  by  the  Wisconsin  Telephone 
Company.  418  Broadway.  .Milwaukee,  for 
the  erection  of  an  exchange  addition  to 
cost  about  $50,000.  Switchboards,  etc , 
will  be  In.stalled.  A.  C.  Eschweller,  Gold- 
smith  Huilding,   Milwaukee,   is  architect. 

BARRON,  WIS. —Contract  has  been 
awarded  by  the  city  ofTlcials  to  Otto  Berg, 
proprietor  of  the  Taylor  P'lour  Mill,  for 
the  Installation  of  power-plant  machinery 
to  supply  power  and  light    in    Barron. 

MATVILLE.  WIS.— Petition  of  the  Mav- 
vllle  Business  Men's  Association,  care  "of 
.Hwretary.  for  an  ornamental  street-lighting 
system  In  Mayvllle  has  been  signed,  and 
the  matter  will  be  taken  under  considera- 
tion by  the  City  Council. 

PESHTIGO,  WIS.— Plans  are  under  way 
for  an  addition,  26  ft.  .\  29  ft.,  to  the  power 
house  of  the  Oconto  Service  Company,  T.  A. 
Pamperin.  presiil,'nt.  Mead  &  Seastone  of 
Madison  are  engineers, 

PLYMOUTH,  wns._The  Service  Motor 
canpany  contemplates  the  erection  of  a 
pilDlIc  garage  to  cost  about  $100,000.  Elec- 
tric wiring  and  power  equipment  will  be 
Ins  tailed. 

I'ORT  WASHINGTON.  WIS.— General 
iitract  has  been  awarded  bv  the  city  ofB- 
'  lau  to  the  Nordberg  Manufacturing"Com- 
Pany.  Chicago  and  Okl.ilioma  Streets,  Mil- 
waukee Wis.,  for  furnisliing,  erecting  and 
Sty^cl    "if    °"^    condenser.      J,    Cooney    is 

"TI--rBOGAN,  WIS.— The  St.  Nichohis 
care  of  P.  U.iss.  1225  North 
■  r..  ,  ,  -"street,  has  awarded  general  con- 
Jt  L  "r  "J*"  '■'"''ction  of  a  power  house 
«wIS.*  '"?t'tution  to  cost  about  $50,000. 
^^ineer"'         '^"^    ■^°""'    ^''""'    ^"'•=<^'-    >s 

.w.^h'h^'^I  "^^"IS— Contract  has  been 
iparded  to  the  St.   Paul  Electric  Companv. 

erLt^^f'"  R'^er  Milling  Company  for  the 
SS^,lV?r  ?/  "^  30-mile.  22,000-volt  trans- 
Xw°$30.o",fo.    '"'""'""''     t-ansformers,     at 


WEST  ALLI.S,  WI.S.  — A  new  lighting 
system  for  Greenfield  Avenue  is  uniler  con- 
sideration. 

.- S"/^^,';',?.^'  FALLS,  MINN.— The  Cannon 
Falls  Mlllmg  Company,  K.  O.  Holmstiad 
manag.r,  822  Flour  Exchange  Hullding. 
ftllnm.ipolis,  Minn.,  contemplates  the  erec- 
tion of  .1  dam  about  I.IO  ft.  wide,  al  Can- 
non Falls,  to  furnish  power  for  Its  own  use 
GENOLA,  MINN.  —  Contract  has  been 
awarded  to  Bergquist  &  Dunpliv  for  the 
erection  of  a  high-tension  transmission  line 
frorn  Genola  to  Plcrz.  J.  A.  Hagen  is  city 
clerk. 

HIBBING,  MINN.— Petitions  have  been 
cireul.ited  for  the  installation  of  an  elctric 
lighting  system  on  First  Avenue,  South. 
J.    I'.    Murpliy   is  city  clerk. 

ST.  GLOUD  MINN.— The  city  offlcials 
ontemplat..  the  installation  of  electric 
lights  on  part  of  Germain  Street.  A,  W 
Buckman    Is    city    clerk. 

r-n^h^^'^^  r'"^"^;  .lOWA.-The  Masonic 
(  athedial  Association  contemplates  the 
erection  of  a  temple  to  cost  about  $250,000 
Electric  wiring  will  be   Installed. 

VINTON  IOWA.— An  issue  of  $45,000  In 
boiids  lias  been  approved  by  the  voters  for 
additions  to  the  municipal  light  and  power 
plant  and  waterworks,  including  the  In- 
stallation of  an  engine  and  generator. 

PAROp,  N.  D.— The  I'nion  Light.  Heat  & 
Power  (  ompany.  M.  L.  Hibbard  general 
manager  contemplates  having  repairs  made 
to  Its  electric  and  gas  plant  at  Fargo 

GRAND  FORKS.  N.  D.— Rids  will  be 
leceived  by  the  North  Dakota  Industrial 
Commission  until  Aug.  30  for  installing 
piping  and  all  auxiliary  equipment,  some 
of  which  h.is  not  yet  been  purchased,  in  the 
po\ver  plant  at  the_  new  terminal  elevator, 
t ..  L.  1  illslniry.  SOo  .Metropolitan  Building 
Minnneapohs,  Minn.,  is  engineer 

MINNEWAUKEN,  N.  D.— Bids  will  be 
received  until  Sept.  8  for  the  installation 
of  an  electric  light  plant.  G.  A.  Gllbertson 
IS  city  auditor. 

TTtnm"'  I^,"'^'<^''9.Rn,  N.  D._The  General 
Utilities  <  orporation  has  rejected  all  bids 
,,nH  i^Iir'"'"?^-.  ■'"<'  installing  generators 
and  engine  at  its  power  plant  The  project 
has  been   abandoned. 


abandoned 

OSN.\  BROCK.  N.  D.-Contract  has  been 
awaided  to  ihe  Electric  Construction  Com- 
pany. Grand  Rapids.  Wis.,  for  the  installa- 
tion of  an  electric  light  and  power  plant. 

-.  J■H'^''^"^  ,7T7'  ?^-  l^-fontracthaslven 
awarded  o  M,;^lanis  &  Tarnoski.  484  Endl- 
cott  Budding.  St.  Paul.  Minn.,  for  the  con- 
struction  of  a   power   plant   at    $60,000. 

WATERTOWN,  S.  D.— Contract  hns 
been  awarded  to  the  Electric  Construction 
Company,  174  East  Sixth  Street.  St.  Paul 
w,',  V"' i,^°'li ''  i'K^ine  -system  and  "white 
wa>  In  the  business  district  at  $54  800 
awarded        "  '■'^®''^^"<^^  district  has  not  beeii 

^;^WMAN  GROVE.  NEB.  — The  Neb- 
raska Gas  &  Electric  Companv  plans  to 
I'ln'es"""'  ^  '*"''    ''''''"^'    transmission 

Po!'.? ^nVf?.^  SPRINGS.  KAN.— The  Bonner 
1  oitl.ind  t  ement  Company  contemplates  the 
mstallation  of  transformers  at  its  plant 
1  .  R.  Ladd  is  chief  electrician. 

MONTEZUMA,  KAN.— It  has  been  sug- 
gested by  the  Mayor  and  the  City  Council 
to  call  an  election  for  the  purpose  of  voting 
bonds  for  an  electric  light  plant. 

SALINA.  KAN.— Plans  are  being  pre- 
pared by  Stud.v  &  Farrar,  architects.  Arcade 
Building  .St.  Louis.  Mo.,  for  the  erection 
of  an  administration  building  and  an  addi- 
tion to  the  existing  power  plant  at  the 
AVesleyan  University  to  cost  about  $400,000. 


Southern  States 

hA^  S^r^^^A.  FLA.— At  an  election  to 
he  held  on  Sept.  7  a  bond  i.ssiie  will  be  voted 
on  for  the  purpose  of  Installing  an  electric 
lighting  plant.  ' 

MEMPHIS  TENN.  — The  Item  Biscuit 
Company  of  Omaha.  Neb.,  contemplates  the 
erection  of  an  electric  power  plant  for  fac- 
tory service  at  its  new  plant  at  Memphis. 
$500  000         "^°^  estimated     at     about 

OXFORD,  MISS.— At  an  election  to  be 
held  on  Aug.  27  the  proposal  to  issue  bonds 
for  improvements,  repairs,  etc.,  to  the  mu- 
nicipal light  plant  and  waterworks  will  be 
submitted    to   the   voters. 

K  '''V'"^^\-  OKL.\.— Bids  will  be  received 
by  the  Thompson  Brothers  &  Hughes  until 
l'^'V.";,  '■  '"'■  "'"^  construction  of  an  office 
building    to    cost    about    $750,000.      Electric 


lighting  equipment  will  be  installed.  Her- 
bert U  Ba.ss,  SOI  Hume-Mansur,  Indlan- 
apohs,   Ind.,   Is   architect. 

FORT  SAM  HOUSTON,  TEX— Contract 
has  been  awarded  to  Graham  &  Collins  of 
San  Antonio  for  the  outside  electric  distri- 
bution system  ineluil.il  in  the  plans  for  the 
construction  of  thirty-seven  eorrug.ited-iron 
warehouses  on  which  work  has  been  startid 

J-  ".'..ww.'r.A'''  '!'V  "'l"^X'i  '•■*  <'stimated  at  about 
$2,000,000.  Lieut-Col.  Fidelio  G.  Chamber- 
lain is  rfUcer  In  charge  of  construction. 

Pacific  and  Mountain  States 

ASTORI.V  ORE— The  navy  d.partment 
has  authorized  extensive  improvements  to 
the  local  radio  station  to  cost  about  $30  000 

REEDSPORT,  ORE.  — An  election  has 
been  held  for  tho  purpose  of  submitting  to 
the  voters  an  issue  of  bonds  to  the  amount 
of  SaO.OOO  for  the  construction,  operation 
and  maintenance  of  an  electric  light  and 
power  plant     J.  K.  Cavers  is  city  recorder. 

LOS  ANGELES,  CAL.— Bids  will  be  re- 
ceived by  tlie  Board  of  Education.  William 
A.  t>heldon  secretary,  until  Aug  ""S  for 
electric  wdring  the  gymnasium  building  to 
be  erected  on  the  Franklin  High  School  site 

SACR.\:\IENTO,  CAL.— Bids  will  be  re- 
celved  at  he  olllee  of  .M.  J.  De.^mond,  city 
o';!^^'  V"'"  /^''"'-  ^^  '<"•  furnishing  nine 
^.Trlo  i™"-'f"rn"''-s  ranging  from  25  kv.a. 
anni  ten  nc^*'"', "'"'''  ""y  <-nuipments  and 
appurtenances;  ten  or  more  centrifugal 
pumps,  from  4.000  to  14.000  g.p  m  ■  fen 
or     more     squirrel-cago     induction     motors 

.submitting  to  the  voters  an  issue  of  $->00  - 
ehtti'Tc  WpJ-nt.^^""'"^'"-  thrm°inU"al 

I    ^'}^''^  li:^^^'   '"'T'S'.    t'TAH.— Owners    of 

hTv'e   'vo,e'',*\""i!?"''.^'".'e   ;"iB-"i"n    DIsrIc 
^"1  ''    '"    t'ond    the  r    property    in   the 
W.'ll"/,   »«""•«'"'  .fo'-  the  construct  on   of  an 
irrigation     pumping     system,     including     a 

>nd'L.'"'!l'an-,  '''■'"•''  ''""  *^'-  two  500-hp 
and  two  900-hp.  motors  to  be  Installed  in 
the  pumping  station.     Electrical  energy  w  11 

nt-iri."'''''  ^■"r""V"r  ^<-''nO-volt  line  of  the 
Utah  I>ower  &  Light  Company. 

KIMBERLEY.  IDAHO. —  An  irrigation 
H'^^nsen'^M'"?r'"P"'?-"  '"  ^^e  Kimberh" 
Faiu  r„/o'  MuHaugh  sections  of  Twin 
I-alls  and  Ca.ssia  County,  to  irrigate  45  000 
acres  of  land  in  what  is  known  as  tie 
Hansen-Butte  project.  It  is  nroDOsId  to 
near*  ?  ^"'"P'""^  ^^'^on  on  the  .§nake  Rive? 
near  Murtaugh  and  generate  electricity  to 
operate  the  pumps,  and  also  to  have  elec- 
tric po\ver  for  tlie  tract 


Canada 

ElS?,^&i^^1^T^|-,S^a   Ga^  4 

^■'"G^r^ii!:^j^''^-S-;;^-- 

plant  having  a  capacity  of  150  kw -hr  to 
cost  about   $21,600  Kw.-nr,.  to 

£l^^  .^^^;rl-  |-,p?^ 

nie   to    the   extent   of   $25,000 

TnnT'-c^'^'^^"^^'  ^-  B.-The  Maun  Axe  A 
-o-volt  •^6oT,.::P"»T"'-'«<'?  th''  purchase  o* 
--u-\oit,;  bO-cyclo,    three-phase,    alternating 

lOhV^djH"^''""  ""'""■^  ««  follows"  oSS 
10-hp    900  r.p.m.;  seven  20-hp..  1  "00  r  n  m  • 

r.p?m      *"'••   ^•■'^^   '■•P'"''   <»>e"-hp..    1.200 

GODERICH.    ONT— The    National    "^hir. 
building     Company.      W.^H      Hutch  inSoS" 
TZ''^''\;  contemplates    the    insfaUatlon    of 
electrically     operated     machinery     for     the 
handling  of  fiax.  ° 

M,V^u^^'-  ONT.— The  erection  of  a  new 
city  hall  to  cost  about  $1, 250.000  is  con- 
templated. Electric  light  and  elevator 
equipment  will  be    installed. 

SASKATOON,  SASK.— A  bylaw  has  been 
passed  permitting  extensions  to  the  electric 
ofn  *."  J  power  plant  to  cost  about  $15.- 
suo.     Andrew  Leslie   is  city  clerk. 

Miscellaneous 

WAILUPE.  T.  H.— The  Bureau  of  Tarda 
and  Docks.  Navy  Department.  Washington 
u  Mj;'  <^oniem"Iates  the  erection  of  a  radio 
building  at  Wallupe      (specification    4259). 
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1  345.075.  Device  for  Testing  Pole  ■Wind- 
ings :  Jasper  F.  Cullin.  Detroit,  Mich. 
App.  filed  Dec.  29,  1919.  Polarity  tested 
by   compasses. 

1346.138.  Flashlight  Device:  Paul  C. 
Smalley.  Newark,  N.  J.  App.  filed  Marcii 
29.  1919.  Lens  insulates  reflector  from 
casing. 

1  348,157.  Apparatus  for  Amplifying 
PiLsATiNG  Electric  Currents:  Lee  de 
Forest,  New  York.  N.  Y.  App.  filed  July 
22.  1915.  Oscillating  audions  arranged 
in   tandem   or    in    multiple. 

1  348.171.  Switching-Over  Device  for 
Electrical  Lighting  Installations  for 
Railway  Trains  and  the  Like  ;  Hugo 
Ciob.  Zurich.  Switzerland.  App.  filed 
Nov.  9,  1915.  Operation  depends  on 
.strength    of    generator    exciting   current. 

1.348,198.  Method  of  Bi'Ilding  Inductor 
Elements  for  Dy.namo-Electric  Ma- 
chines; Vincent  G.  Apple,  Ijayton.  Ohio. 
App.  filed  Alay  20,  1918.  Electrically 
welded. 

1  348  206.  Plate  for  Electrolytic  Cells: 
Lewis  W.  Chubb,  Edgewood  Park,  Pa. 
.\pp.  filed  April  4,  1917.  Large  area 
plates. 

1348,207.  Electrolytic  Cell:  Lewis  W. 
Chubb.  Edgewood  Park,  Pa.  App.  filed 
.\pril  4,  1917.  Forinea  (,!'  .-^tliljlike  ele- 
nientH. 


1.348,248.    l)i.;k  ?;usp>r.sii)n  Insulator 


1,^18,203.  Tel-pho.ve-Exchange  System: 
Edward  E.  Clement.  Washington,  D.  C. 
App.  filed  July  l-"',  1907.  Each  trunk  has 
a  terminal  selector  switch  for  connect- 
ing subscribei-'s  to  idle  tT-imk  leadi;;,,  to 
rlrst  selector,  and  each  switch  leturns 
to  zero  after  clearing. 

1348,213.  Radio-Telephone  System;  Lee 
lie  Forest,  .New  York,  N.  Y.  App.  filed 
Aug.   26,  1916.     Using  air  jet. 

1.348.236.  System  for  Ctiaroing  Storagf. 
Batteries:  Thomas  L.  .Mount,  N'ew  York, 
.\.  Y.  .\pp.  filed  June  19,  1918.  Adapt- 
able to   railway  car  service. 

1,348,239.  Electric  Motor;  Oscar  H. 
Pleper  and  .\  lphon.se  K.  Pieper,  Roches- 
ter, N.  Y.  App.  filed  May  27,  1912. 
Totally    inclosed. 

1.3ts.218.  Disk  Si'spension  Insulator; 
l.ouis  Steinberger,  Hrooklyn.  N.  Y.  App. 
filed  Jan.  24,  1917.  IJnilorin  arc-over 
value   in   dry   and   wet  weallicr. 

1,348,259.  Insi'T.atinr  Knob:  Louis  Stein- 
beig.r,  Hrooklvn.  .V.  V.  App.  filed  .Ian. 
17,  1918.     For  telegiaph  keys. 

1,348.263.  Elkctricat.i.y  ITeatkd  Shoe- 
Treeing  Iro.\  :  I'ldwin  N.  Chandler,  liiain- 
tiee.  .Mass.  App.  filed  Nov.  2:i,  1913. 
Simple    constraiction. 

1,348,348.  Electric  Reoitlation  ;  John  L. 
Crevi'llng,  Tuisoii.  .\ri/..  App.  file<l  .March 
14,   1916.      Usiil    Willi   battery. 

1,348,350.  Incandescent  Electric  Lamp; 
Theion  Davis,  New  York.  N.  Y.  App. 
Illeil  Nov.  14,  1917.  Filament  on  man- 
drel. 

1,348.359.  Automatic  Circimt- Hrkaker 
SwiTCTi  r  board  ;  John  P.  Hayes  and  .lolin 
K.  P.arnhart,  IMttsbuigh.  I'a.  App.  filed 
Feb.  4.  1919,  Three-pole  breaker  for 
mounting  back  of  board. 

1.348.394.  CiRcfiT-CoNTiNui.vo  Device; 
Harrv'.V.  I)nuglas.  Hi-onson,  Mich.  App. 
filed  Aug.  1.'.,  1918.     Uayonet  socket. 

1.348. 395.  CiRCUiT-CoNTiNuiN.i  Device; 
Harry  A.  Dounlas,  Hroiison,  .Mich.  App. 
filed  Aug.  15,  1918.     Bayonet  socket. 

i, 348. 424.  Electrical  Test  Set;  Eugene  A. 
Johnson.  Wallu  Walla.  Wash.  App.  filed 
.\prll   22,   1919.      To  cut  meters  In  circuit. 


Record  of 

Electrical 

Patents 

Notes  on  I'nited  States  Patents 


1.348,430.  Teletypewriter  or  Printing 
Telegraph  :  Einar  G.  C.  Lofgren,  Min- 
neapolis, Minn.  App.  filed  April  21,  1916. 
Adaptable  to  standard  typewriters. 

1,348.434.  .\DAPTER  for  Electrode  Hold, 
KRS :  Oliver  J.  Marshick,  Detroit,  Midi. 
App.  filed  Oct.  31,  1919.  To  increa.-e 
contact   area. 

1,348,456.  Spark  Indicator  and  Pluc; 
TE.STEH ;  John  S.  Stevenson,  Baltinioi > , 
.Md.  App.  filed  April  29,  1918.  Au.siliaiv 
.-^park   gaps. 

1.348,467.  Battery  Plate:  .Vrtliur  J. 
.\dains.  Milwaukee,  Wis.  App.  filed  Oct. 
IJ,    1919.      Grid    arrangement. 

1.348,469.  •Cylinder  for  Paper-Drying 
.Machines:  John  E.  Alexander.  Port  Ed- 
wards, Wis.  App.  filed  Nov.  26.  1917. 
J''or  replacing  steam-heated   cylinders. 

1.348,477.  "Fan;  Allen  A.  Canton,  New 
York,  N.  T.  App.  filed  Aug.  20.  1919. 
Fan   and   heater. 

1.348,506.  Foot  Warmer;  Jose  A.  Mata, 
Berkeley,  Cal.  App.  filed  Nov.  25,  1919. 
Consists    of    guarded    incandescent    lamp. 

1,348,530.  Electrode  Holder;  Thomas  Wil- 
lard,  San  Bruno.  Cal.  App.  filed  July  25, 
1919.  Insulated  holder,  clamps  by  rotary 
motion. 

1,348,534.     Insulator  Bracket;  Charles  H. 

Beine,    Kenosha,    Wis.       App.    filed    June 

29.  1918.     Service  wire  clamp. 
1,348,539.       Electric     Motor;     Julius     M. 

Breitenbach.  New  York,  N.  Y.     App.  filed 

.March  23,  1917.     Designed  for  differential 

of   motor   vehicles. 
1.348,555.  Engine  Starter  and  Generator: 

Thomas  R.  Du  Bois,  Niagara  Falls,  N.   Y. 

App.    filed    March    4,    1915.       Double-unit 

starter  and   generator. 
1.348,620.      Protective   Socket;   Samuel   L. 

Adelson,    New    York,    N.    Y.       App.    filed 

May   9,   1919.      To   prevent   theft. 
1,348.648.     Electric  Heating  Element  and 

Wiring    Therefor;     Sherman     L.     Kelly. 

Toledo.    Ohio.      App.    filed    Oct.    23.    1916. 

Reduces     dissipation     of     heat     from     the 

under  side. 
1.348.717.      Telegraph    Instrument;    ,Tose 

V.  Ouerra,  Santiago  de  Cuba,  Cuba.    App. 

filed    March    31,    1920.      Adjustable. 
1,348,752.       Extensible     Electrical     "Fix- 
ture: Rov  E.  Shaw,  Spearfish,  S.   1).  App. 

filed    July     26.     1920.        Reel     device    with 

spring    for    rewinding    fiexible    extension 

<-ord. 
1,348,780.     Telephone  System:   Bryant   D, 

Campbell.  Oakland.  Cal.     App.  filed  .\pril 

3.    1917.      Centrally    controlled    pay    tele- 
phone system. 
1,348,809.      Rheostat:    John    0.    Kjellgren, 

Cleveland,   Ohio.      App.    filed    .Ian.    6.    1917. 

Tr.-ick -welding     j-heostat    made    of    many 

fine  wires  in  p;irallel. 
1.348.825.     Method  and  Apparatus  for  De- 

TKCTIMl  Low  -  KREQUKNCV  IMPULSES  ; 

Itegln.'ild  A.  Fes.senden.  .\pp.  filed  .May 
21,  1917.  For  iletecting  submarines. 
1,348.835.  ,SwiTciii.\r,  ,\ri'Ai!ATfs :  Fr;l/, 
Aldenilorff,  Wilnieisilorf,  llirlin,  (!er- 
many.  App.  filed  iManli  16,  1911.  Auto' 
matic  t<'lephone  switches. 

(Issued    Aug.    10.   1920) 

1.3)8,907.  Electric  Power  Syste.m  ;  Ira 
T.  Swartz.  Inill.iniipolis.  Ind.  .\pp.  filed 
June  23,  1917.  Haltery  and  generator 
set  with  relay  devici  s  for  protecting  bat- 
tery   against   overciiarge   or    undercharge. 

1.348,909.  Telephone  Toll  Circuits:  John 
F.  T<iomc\ .  .\ew  York.  N.  Y.  App.  filed 
li'eb.  I'll.  i919.  Cords  foi-  preventing  in- 
elficicnt'  oper.ition    by    toll    operators. 

1.348.9 IS.  Electric  Putt  Welding  and 
Molding  Device  I'.fi  .Metal  Wmeel 
ItiMs;  .roseph  W.  .lackson.  Andeison. 
Ind.  App.  filed  .lidv  11.  1919.  Mold 
prevents  bun-  at   pnlnt   of  weld. 


1.348,949.  ADJUSTABLE  Support  for  Elec- 
tric Lamps  ;  Johan  P.  Johansson.  Fan- 
nalund,  Sweden.  App.  filed  .\pril  19, 
1919.     Telescopic  arm  and  weighted  cord. 

1,348.986.  High-Tension  Electric  Ma- 
chine ;  Charles  Fayer,  New  York,  N.  Y. 
App.  filed  June  26,  1919.  .  Improved  in- 
sulation   and    accessibility    of    parts. 

1,349,003.  Commutator:  Earle  P.  Lee, 
Rochester,  N.  Y.  App.  filed  .\ug.  20,  1918. 
Method  of  temporarily  connecting  leads 
to  risers  during  winding. 

1,349,053.  Non-Metallic  Resistance  Ele- 
.ment  a.xd  Process  of  .Making  Same: 
Alexander  L.  Feild,  Lakewood.  Ohio.  App. 
filed  June  16,  1919.  Contains  titanium 
carbide,  zinconium  oxide  and  boric  anhy- 
dride. 

1,349,100.  Dynamo-Electric  Machine: 
William  T.  Reynolds  and  Biucc  .\.  Rey- 
nolds. Port  Arthur,  Tex.  .\pp.  filed  May 
-1,  1918.  .Solenoids  rotate  shaft  by  meiin's 
of  crank. 

1.349.103.  Radio-Signaling  System  :  James 
}i.  Rogers,  Hyattsville.  Md.  App.  filed 
.May  2,  1917.  Hoiizontal  antennie  with 
grounded   plates   at   ends. 

1.349.104.  Rauio-Sicnaling  System;  James 
11.  Rogeis.  Hyattsville,  Md.  App.  fli.-il 
Jan.  17,  1918.     Horizontal  antenna'. 

1.349.1  JO.  Heati.ng  Apparatus;  Williain 
S.  Hadaway.  Ji.,  New  Hochelle,  .\'.  Y. 
.Vpp.  filed  .Maiih  4.  1916.  Japanning 
oven  heateil  hv  electrically  superlieateiT 
steaoL 


1.349tD03.    Commutator 


1.349.131.'  HkatinS  Apparatus:  William 
S.  Hadawav.  Jr..  New  Rochelle,  N.  Y. 
App.  filed  March  4,  1916.  For  elec- 
trically superheating  steam. 

1,349.252.  Method  of  and  Means  for 
IFtilizi.ng  Thermio.nic  Currents;  Harold 
D.  Arnold.  East  Orange,  N.  J.  App.  filed 
.March  20,  1916.  Straight  line  character- 
istic   to   prevent   distortion. 

1.349,278.  Mechanism  for  Regulating 
THE  Point  of  Ig.nition  i.n  Magnkto- 
Electric  Ignition  .\pparatus  ;  Ernst 
Hurlimann.  Zuchwil,  near  Solothurn, 
Switzerland.  App.  field  .March  23.  1918. 
Yoke  and  interrupter  sliiftable  together 
or  independently. 

1.349,297.  Automatic  Water  Feed  for 
Storage  Batteries:  Jack  I).  .Sartakoff, 
New  York,  N.  Y.  App.  filed  Jid>  1,  1919. 
Float  valves  in  cells  control  entering 
watei-. 

1,319.299.  Higii-Tension  Distributer  for 
:\Iag.neto-Electric  Ignition  Machines: 
.lacques  Schneider,  Solothuin  ;  EinsI 
Hurlimann,  Zuchwil.  .iiid  l''reilcrie  Billon. 
Solothurn.  Switzeiland.  .Vpp.  filed  .\ug. 
22,  1919.     Impiovemenls  in  brush  holiler.s. 

1,349,303.  Citrkent  Regulator  for  Ei.Kc- 
THic  Welhing  .Machine;  I''iederick  S. 
Stearns,  Sw.impscotl,  Ma.ss.  App.  filed 
Nov.  4.  1916.  .Maintains  constant  teni- 
periiture. 

1,349,305.  SiiiNALINO  AiTAKATUs;  William 
L.  Walk.r,  .New  York,  N.  Y.  App.  filed 
April  11,  1917.  Submarine  .sound  iletec- 
tiun. 

1.349.313.  Elevator  Safety  Device: 
Andrew  J.  Barrett,  Britannia  Beudl. 
B.  C.,  Can.iila.  App.  filed  Aug.  23,  1917. 
Prevents  operation  when  door-  is  open. 

1,349.343.  Magnetic  Chuck  :  John  L. 
.Moran.  Worcester.  .Mass.  .\pp.  filed  ,\ov. 
11,  1919.    Improved  arrangement  of  pole-i. 

1.349,361.  Fr-RNACE  Regulator  System  ; 
Edgar  M.  Bouton.  Wllkinsburg,  Pa.  App. 
fileil  April  9.  1919.  Changes  taps  on 
Iransfor-mer*. 

1.3  19.363.  Control  System  for  Electr'C 
l'"tnNACES:  Ora  A.  Colby.  Larlmei-.  Pa. 
App.  filed  l''eb.  15,  1919.  Changes  taps  on 
transformer. 
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The  Electrical  Home  Idea 

THE  stimulation  which  has  been  given  the  use 
of  labor-saving  household  appliances  by  the  "elec- 
trical home"  idea,  now  rapidly  spreading  in  the  West, 
means  much  more  to  the  industry  than  the  kilowatt- 
hours  used  or  the  sale  of  the  millions  of  dollars'  worth 
of  equipment.  It  means  that  the  dwellers  in  these 
homes  will  have  a  deeper  appreciation  of  the  funda- 
mental necessity  of  electricity  if  properly  directed  and 
encouraged  by  the  electrical  industry.  These  people 
will  be  builders  of  public  opinion  most  favorable  to  the 
better  regulation  and  easier  financing  of  electrical  devel- 
opments. The  thing  to  do  is  to  sell  the  electrical  idea 
with  the  electrical  home  idea. 

Cost  and  Competition  for  Money 

PUBLIC  utility  financing  in  years  gone  by  called  for 
the  best  thinking  of  the  executive  and  operator  in 
management  and  operation.  Today  nothing  short  of 
ingenuity  and  persistence,  based  upon  the  results  of  the 
foresight  originally  displayed  in  building  for  the  future, 
is  keeping  the  business  on  a  going  basis.  To  the 
increases  in  costs  of  operation  and  construction  have 
been  added  difficulties  in  getting  money  for  needed 
expansion  in  the  form  of  competition  from  Canadian 
securities  and  those  of  foreign  governments  with  a  rate 
of  return  better  than  8  per  cent,  as  well  as  from  the 
securities  of  industries  in  which  the  risk  is  sufficiently 
small  to  destroy  interest  in  public  utility  paper  that 
returns  less  than  8  per  cent.  To  commissions  the  utili- 
ties are  looking  for  a  remedy  through  the  granting  of 
such  increases  in  rates  for  sei'vice  as  will  enable  them  to 
compete  for  money  on  a  fair  basis.  This  relief,  already 
postponed  too  long,  should  come  with  little  delay  on  the 
presentation  of  the  required  evidence,  for  when  the 
process  of  deflation  has  been  completed  and  the  wreckage 
cleared  away  the  assured  stability  of  public  utilitj' 
investments  will  be  evident. 

A  Queer  Municipal  Point  of  View 

VIGOROUS  protests  have  arisen  in  the  city  of  Shef- 
field. Fngland,  over  the  action  of  the  municipal 
authorities  in  adopting  a  flat  rate  for  electrical  energy 
regardless  of  its  use.  The  city  government  holds  that 
the  cost  of  generating  every  kilowatt-hour  is  the  same 
at  any  given  moment,  that  it  is  no  concern  of  the  city 
to  what  use  it  is  to  be  put,  and  that  all  must  pay  alike 
except  for  uniform  concessions  on  a  sliding  scale  to 
large  consumers.  The  manufacturers  naturally  cannot 
see  either  policy  or  justice  in  thus  wiping  out  the  dis- 
tinction between  motor  service  and  lighting  service, 
and  they  maintain  that  if  the  flat-rate  charge  is  en- 
forced the  effect  on  the  rapidly  spreading  electrifica- 
tion of  mills  and  factories  will  be  disastrous.  It  would 
seem  at  this  distance  as  if  the  officials  of  the  British 


city  are  little  likely  to  increase  the  popularity  of  munic- 
ipal ownership  by  flying  in  the  face  of  expert  knowl- 
edge and  accumulated  experience. 

Cut  (JIare  and  Save  Energy 

GLARE  will  probably,  like  the  poor,  be  always  with 
ijs,  but  the  wise  user  of  electric  illumination  will 
never  relax  his  efforts  to  reduce  this  disturbing  and 
wasteful  characteristic.  Misdirected  light  is  generally 
synonymous  with  excessive  consumption  of  electrical 
energy.  The  demand  for  electric  service  is  growing 
fast  and  in  many  cases  cannot  be  supplied  as  rapidly  as 
is  desired.  There  is  a  direct  relation  between  giving  a 
community  better  and  larger  service  and  campaigning 
against  careless  and  spendthrift  uses  of  plant  output. 
Even  if  bills  are  reduced  in  individual  cases  by  the  cut- 
ting down  of  glare  and  the  correct  distribution  of 
luminous  flux,  little  likelihood  exists  of  permanent  loss 
of  revenue.  New  uses  of  electricity  in  old  establish- 
ments diversify  the  load,  tend  to  increase  plant  efliciency 
and  spread  patronage,  all  to  the  betterment  of  the 
investment. 

Aeroplanes  in  Hydro-Electric  Construction 

SUBSTITUTION  of  the  aeroplane  for  the  automobile 
in  inspection  work  by  the  construction  engineer  of 
the  San  Joaquin  Light  &  Power  Corporation  marks  the 
entry  of  this  mode  of  transportation  into  hydro-electric 
construction  in  the  West.  Other  uses  may  be  expected 
to  follow,  for  the  plans  of  the  Southern  California 
Edison  Company  for  its  new  plants  in  the  High  Sierras 
include  the  employment  of  bombing  planes  to  trans- 
port construction  materials.  Where  the  projects  are 
situated  great  distances  from  engineering  headquarters, 
with  the  country  rough  and  mountainous  and  the  trails 
narrow  and  precipitous,  the  aeroplane  enables  a  start  to 
be  made  on  construction  work  several  months  earlier 
than  would  be  possible  by  building  the  necessar>'  roads. 
Other  obvious  uses  of  the  aeroplane  include  the  spot- 
ting of  men  and  material  in  inaccessible  places,  the 
patrolling  of  long  transmission  lines  and  the  locating  of 
special  trouble  arising  from  storms  or  floods. 

Segregate  Industrial  Loads 

UNLESS  active  steps  are  taken  by  many  central- 
station  companies  to  reclassify  their  connected 
industrial  loads,  serious  errors  are  sure  to  creep  into 
unit  cost  and  revenue  analyses  of  the  power  business. 
On  numerous  systems  the  motor  load  so  far  overbalances 
the  heating  output  that  at  present  no  great  harm  is 
suffered  in  figuring  yearly  revenues  per  horsepower  con- 
nected, average  energy  sales  per  horsepower  installed, 
new-business  expenses,  installation  outlays  and  other 
items  of  interest  in  the  scientific  management  of  cen- 
tral-station operations.    In  other  cases,  however,  electric 
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furnaces,  welding  outfits,  ovens,  large  cooking  installa- 
tions and  diversified  apparatus  of  growing  importance 
are  absorbing  so  much  energ>'  and  yielding  so  much 
desirable  income  that  a  proper  analysis  of  the  results  of 
such  business  demands  a  separation  for  statistical  pur- 
poses of  this  class  of  load  from  motor  service.  State 
commissions  should  modify  their  annual  return  forms 
to  provide  for  this  separation  of  data,  and  operating 
companies  on  whose  systems  the  industrial  heating  load 
is  important  can  well  afford  to  establish  and  to  maintain 
the  necessary  equipment  and  the  corresponding  per- 
formance records. 


toward  that  full  self-control  that  will  go  far  to 
promote  the  interconnection  of  groups  of  auxiliary  elec- 
tric plants. 


The  Complete 
Automaton 

STATIONS  substantially  automatic  have  been  de- 
.scribed  from  time  to  time,  and  we  now  are  pleased 
to  greet  what  seems  to  be  quite  the  nearest  approach 
to  a  reasoning  mechanism  that  has  yet  been  devised. 
The  mechanism  in  point,  described  in  this  issue  by  S.  G. 
Leonard,  is  that  of  several  automatic  industrial  substa- 
tions for  the  big  plant  of  the  Packard  Motor  Company 
at  Detroit.  The  plant  had  quite  outgrown  the  economic 
range  of  its  own  direct-current  system,  so  the  situation 
was  met  by  taking  three-phase  energy  at  4,600  volts 
from  the  central  station  and  setting  up  at  strategic 
points  along  the  direct-current  bus  system  automatic 
motor-generated  substations  each  of  1,500  kw.  capacity. 
The  sensational  feature  of  the  installation  is  not,  how- 
ever, in  the  unusual  size  of  the  automatic  units  but  in 
the  application  of  automatic  working  to  synchronous 
motor  drive,  obviously  of  great  importance  in  a  case 
like  this. 

The  substation  starts,  if  the  direct-current  bus  volt- 
age is  abnormally  low  for  five  seconds,  by  energizing 
the  motor  through  an  auto-transformer,  bringing  it  up 
to  synchronism  and  then  transferring  it  to  the  running 
connection.  Then  the  direct-current  generator,  having 
been  brought  close  to  the  bus  voltage,  is  thrown  in  and 
the  voltage  is  adjusted  to  250,  where  it  is  held  up  to  125 
per  cent  of  full  load,  above  which  point  the  voltage  is 
automatically  lowered  until  the  load  is  at  that  limit. 
Below  this  point  the  control  is  shifted  to  voltage  regu- 
lation for  250  volts  unless  the  load  drops  below  15  per 
cent  for  a  predetermined  period,  when  the  motor-gene- 
lator  automatically  retires  from  service  until  again 
needed.  Besides  all  this  there  are  the  usual  relays 
against  overload  or  reverse  current  on  either  side,  plus 
protection  against  overheating  of  the  machines  or  their 
bearings  and  overspeed. 

One  must  read  in  detail  the  various  items  of  this 
extraordinary  system  of  automatism  fully  to  appreciate 
it,  but  its  most  remarkable  feature  is  the  bringing  of 
the  big  motor  into  synchronism  and  full  action.  This  is 
accomplished  by  taking  advantage  in  a  highly  ingenious 
fashion  of  the  sudden  drop  of  the  alternating  starting 
current  as  the  motor  falls  into  synchronism  and  the 
simultaneous  building  up  of  the  exciting  current  de- 
rived from  the  direct-current  machine.  The  co-oper- 
ative character  of  these  changes  is  fully  shown  in  the 
diagram  of  connections.  The  situation  calling  for  such 
an  elaboration  of  automatic  devices  is  a  rather  excep- 
tional one,  but  it  has  been  met  by  a  most  remarkable 
display  of  resourcefulness,  and  we  shall  be  surprised  if 
the  final  result  is  not  an  admirable  one.  Although  minor 
difficulties  may  develop  and  require  symptomatic  treat- 
ment,   the    installation   represents   a   long   step   ahead 


Arcing  Grounds  on 

High-Tension  Lines 

IN  THE  modern  electrical  engineering  laboratory  a 
number  of  arc  oscillators  have  come  into  use  for  the 
purpose  of  generating  a  sustained  series  of  electrical 
oscillations,  usually  of  high  frequency.  The  electrical 
oscillations  so  produced  are  ordinarily  utilized  either 
for  heating  or  for  electric  communication.  Although 
these  arc  oscillators  differ  in  many  ways  among  them- 
selves, yet  they  all  have  the  characteristic  habit  of 
producing  an  oscillatory  discharge  in  a  conducting  path, 
thereby  lowering  the  potential  at  the  arc.  The  arc  is 
then  weakened.  The  potential  thereat  rises  to  a  point 
where  the  discharge  becomes  reinforced,  and  so  on  in 
indefinite  cyclic  repetition.  It  sometimes  happens  by 
mischance  that  conditions  at  some  weak  point  on  a 
transmission  line  lead  to  an  arc  discharge  which  is  able 
to  establish  recurrence  automatically.  Each  such  dis- 
charge may  set  up  a  series  of  powerful  transient  surges 
along  the  line.  Under  these  circumstances  a  persistent 
generatoi'  of  o.scillations  may  be  formed.  If  the  dis- 
charge to  ground  is  powerful,  so  that  many  amperes  pass 
through  the  arc,  the  rupture  of  the  discharge  may  set 
up  enormous  transient  voltages.  The  most  objection- 
able feature  of  the  combination  is  that  it  tends  to  be 
persistent,  so  that  the  insulators  and  insulating  system 
are  subjected  to  prolonged  overstress. 

In  an  article  on  the  subject  this  week  by  W.  U.  A. 
Peaslee  a  special  form  of  artificial  transmission  line  is 
described,  together  with  the  measurements  made  of 
an  artificial  arcing  ground's  characteristics.  The  quan- 
titative relations  involved  are  by  no  means  easy.  Many 
measurements  of  this  kind,  under  various  and  regulated 
conditions,  will  be  necessary  before  a  satisfactoiy  theorj' 
of  the  phenomenon  is  likely  to  be  obtained.  It  is,  how- 
ever, comforting  to  see  a  beginning  made  in  the  quanti- 
tative investigation,  and  the  method  described  should 
prove  helpful  to  other  researchers. 


Electric  Vehicles 
in  City  Service 

IN  THE  Digest  section  of  the  Electrical  World 
recently  reference  was  made  to  a  study  of  the  electric 
vehicle  situation  which  deserves  more  than  a  passing 
thought.  The  problems  concerned  are  substantially  alike 
the  world  over,  and  here,  as  abroad,  the  really  vital  one 
is  the  provision  of  adequate  charging  facilities.  The 
most  vigorous  drive  to  promote  the  use  of  electric 
vehicles  is  doomed  to  failure  if  there  is  constant  trouble 
with  prompt  and  proper  charging.  The  special  field 
most  usefully  covered  is  commercial  and  convenience 
traflflc  in  urban  and  suburban  territory.  As  to  the 
first,  the  very  general  adoption  of  the  eight-hour  day 
makes  horse-drawn  trucks  particularly  uneconomical, 
and  the  rising  cost  of  gasoline  seriously  affects  the  ordi- 
nary power  truck  even  now,  .with  worse  conditions  in 
prospect.  There  are,  too,  other  adverse  conditions  in 
its  use  which  cannot  be  neglected.  Any  one  who  takes 
notice  of  the  actual  operation  of  the  ordinary  delivery 
car  observes  that  the  engine  is  seldom  stopped  for  a 
delivery  of  goods  but  is  kept  running  while  a  boy  scat- 
ters   an    armful    of    packages    at    several    neighboring 
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houses.  A  short  run  and  the  performance  is  repeated, 
and  so  on  for  hours. 

For  the  purposes  of  vehicles  designed  to  run  around 
over  a  moderate  area,  electric  drive  is  uniquely  simple 
and  convenient.  For  either  light  or  heavy  service  elec- 
tric trucks  can  now  be  had  at  a  reasonable  price,  and 
the  batteries  have  been  improved  until,  when  prop- 
erly cared  for,  their  endurance  is  admirable.  Right 
here  comes  the  rub — insuring  that  necessary  care.  We 
nee  no  other  way  than  the  provision  of  service  stations 
in  sufficient  number  and  capacity  to  give  the  electric 
vehicle  owner  a  fairly  easy  time  of  it.  It  is  futile  to 
answer  that  once  there  are  a  multitude  of  electric  cars 
in  use  service  stations  will  naturally  spring  up — for  you 
cannot  get  the  multitude  without  them. 

Lack  of  convenient  charging  facilities  is  the  main 
reason  that  the  electric  vehicle,  with  all  its  manifest 
advantages,  lags  behind  its  opportunities.  The  advent 
of  cheaper,  lighter  and  more  efficient  forms  of  electric 
vehicles  is  only  a  step  in  the  right  direction,  for  the 
real  trouble  lies  in  the  small  mileage  of  motive  power 
carried,  combined  with  lack  of  facilities  for  supply  and 
lack  of  care.  To  insure  care  requires  the  active  co- 
operation of  manufacturer  and  central  station.  The 
field  is  so  good  for  both  and  the  progress  made  of  late 
so  real,  even  on  a  modest  scale,  that  it  is  high  time 
to  push  on.  But  no  amount  of  boosting  will  do  real 
and  permanent  good  if  the  charging  facilities  remain 
lacking. 


Industrial  Power  in 
California 

CALIFORNIA  is  the  banner  state  in  the  develop- 
ment of  electric  service.  It  furnished  the  cradle 
of  modern  power  transmission  and  has  assiduously  nour- 
ished it  into  full  growth.  No  other  state  shows  so 
general  a  distribution  of  power  supply  or  so  large  a 
proportion  of  its  people  availing  themselves  of  it.  One 
doe.s  not  wonder,  then,  that  in  industrial  work  Cali- 
fornia shows  the  leadership  that  is  indicated  in  the 
preliminary  survey  published  in  this  week's  issue.  No 
data  of  this  sort  can  be  made  absolutely  complete,  but 
they  do  in  this  instance  give  a  correct  indication  of  the 
situation  as  it  is.  Broadly,  they  show  that  more  than 
five-.sixths  of  the  rated  horsepower  of  the  motors  in  the 
300  large  industrial  works  on  which  reports  have  been 
received  is  operated  on  purchased  energy.  Less  than 
5  per  cent  of  the  power  comes  from  isolated  plants 
and  most  of  this  in  cases  where  the  fuel  is  a  byproduct. 
The  cau.ses  of  so  remarkable  a  result  are  clear.  In  the 
fir.st  place,  the  state  is  pretty  much  a  continuous  net- 
work of  transmission  and  distribution  lines  from  which 
power  can  be  obtained  at  a  moderate  price.  The  use  of 
this  power  has  been  intelligently  exploited,  and  recent 
conditions  in  industry  have  tended  to  make  motor  drive 
imperative. 

Such  conditions  are  really  dominant,  for  the  high  cost 
lad  relative  inefficiency  of  labor  call  for  the  utmost  that 
can  be  done  in  efficient  labor-saving  devices.  Experi- 
ence has  very  plainly  shown  that  motor  drive  is  the 
foundation  upon  which  such  achievements  are  built.  The 
list  which  we  publish  indicates  the  varied  nature  of  the 
industries  for  which  these  conditions  hold,  and  that, 
despite  California's  great  supply  of  fuel  oil,  transmitted 
power  holds  the  field.  Our  readers  will  do  well  to  study 
these  data  from  the  Pacific  Coast  with  particular  ref- 
erence  to   the   situations   elsewhere.      Of   course,    the 


hydro-electric  resources  of  the  East  are  less  extensive, 
and  until  recently  fuel  has  been  relatively  cheap.  That 
advantage  is  disappearing  and  it  cannot  come  back. 
Everything  indicates  that  fuel,  and  particularly  the 
transportation  factor  in  its  price,  will  remain  high. 
The  obvious  inference  is  that  industry  must  more  and 
more  rely  on  hydro-electric  power  or  power  generated 
by  fuel  at  the  highest  possible  efficiency.  The  big 
central  stations  have  risen  to  the  occasion  and  are 
extending  their  lines,  yet  they  are  chiefly  of  urban 
utility,  and  it  is  to  the  extension  of  industry  over  the 
whole  country  that  we  must  look  for  ultimate  and  per- 
manent prosperity.  Therefore,  there  cannot  too  quickly 
be  the  fullest  possible  extension  of  the  supply  of  elec- 
tric power,  following  the  good  e.xample  set  by  Cali- 
fornia. The  nation's  biggest  problem  today  is  the 
distribution  of  industry,  not  its  concentration. 


Establishing  a  Simple 
Basis  for  Rates 

THE  incursions  which  public  demands  for  power  have 
in  recent  time  been  making  upon  the  maximum 
supply  which  central  stations  are  able  to  deliver  has 
made  it  necessary  to  scan  more  closely  the  plants  and 
factories  which  operate  at  low  power  factors.  Such 
customers'  plants  not  only  take  a  reduced  amount  of 
active  power  from  the  volts  and  amperes  they  absorb 
from  the  mains,  but  they  also  prevent  other  customers 
from  receiving  their  due  share  of  power  when  the 
central-station  generators  are  working  up  to  their  volt- 
ampere  capacities. 

The  consensus  of  opinion  at  the  \Miite  Sulphur 
Springs  convention  of  the  American  Institute  of  Elec- 
trical Engineers  last  June  was  that  the  power  factor  of 
any  polyphase  system,  balanced  or  unbalanced,  should  be 
defined  as  the  ratio  of  the  total  active  to  the  total 
apparent  power,  and  is  obtained  from  the  ratio  of  the 
total  active  and  the  total  reactive  components,  as  re- 
corded by  polyphase  active  wattmeter  and  polyphase 
reactive  wattmeter  respectively.  It  was  held  that  the 
unbalance  factor  should  be  separately  defined  and  taken 
into  account  in  the  contracts. 

Last  week  we  printed  a  paper  by  Ray  H.  Wolford,  on 
a  plan  for  establishing  rates  based  on  a  different  scheme 
of  measurements.  It  is  proposed  to  measure  the  total 
active  energy  consumed,  by  means  of  a  polyphase  watt- 
hour  meter,  to  the  usual  degree  of  precision,  in  the 
usual  way,  and  also  to  install  a  special  instrument  con- 
sisting of  a  three-phase,  four-wire,  three-current-coil 
polyphase  watt-hour  meter  so  modified,  adjusted  and 
connected  as  to  record  total  voltampcre-hours,  or  total 
apparent  enei-gy  consumed,  >vith  a  more  limited  degree 
of  precision.  By  the  use  of  an  ordinary  block-interval 
demand  meter,  controlled  through  the  usual  contact- 
making  devices,  it  is  proposed  to  secure  a  maximum- 
demand  record  in  kilovolt-amperes,  that  is  to  say  in 
apparent  power. 

The  plan  of  operating  a  watt-hour  meter  in  such  a 
manner  as  to  record  apparent  energy  on  its  dial  is 
ingenious,  but  necessarily  limited  in  precision,  except 
when  the  power  factor  is  constant.  It  is  claimed,  how- 
ever, that  the  power  factor  may  vary  over  a  considerable 
range  without  introducing  a  large  error  in  the  record, 
and  that  the  degree  of  precision  secured  is  commer- 
cially sufficient  for  ascertaining  the  maximum  demand. 
This  is  an  interesting  subject  for  discussion  among 
central-station  managers. 


W.  Winans  Freeman 


idely  reflected  in 


A  public  utility  executive  ivhose  ideas  and  ideals  of  electric  service  have  been 

the  policies  and  practices  of  the  industry 

active  hea<i  of  thiit  organization  with  tlie  title  of 
vice-president  and  general  manager.  In  laiJ  ne 
resigned  to  become  American  representative  of  tlic 
English  financial  house  of  Sperling  &  Co.  which  had 
large  investments  in  public  utilities  in  the  United 
States  Canada  and  Mexico.  In  1914  he  became  as- 
.^ociated  witli  the  Columbia  Gas  &  Electric  Com- 
pany as  vice-president,  assuming  executive  direc- 
tion of  thai  company's  properties  in  Ohio  and 
Kentuckv,  with  heailquarters  in  Cincinnati.  In  that 
city  he  'is  president  of  the  I'nion  Gas  <S;  Electric 
Company,  one  of  the   above-mentioned   properties 

Mr    Freeman   has  served  as  president    of  the  Na- 
tional  Electric   IJght   Association   and    of   the    Asso- 
"    Edison    Illuminating    Companies.       Ijast 


FOR  the  past  ten  years  W.  W.  Freeman  has  been 
an  influential  counselor  on  matters  of  public 
nollcv  in  the  National  Electric  I-ight  Associa- 
tion For  1910  and  from  1914  to  1919  he  was  chair- 
man of  its  committee  dealing  with  these  matters. 
This  recognition  has  been  accorded  to  him  largely 
on  three  counts  ;•  He  came  up  through  the_^  ranks 
of  a  large  central-station  organization ;  he  has 
studied  from  all  angles  the  components  of  good 
service  and  the  ways  by  which  an  understanding  of 
good  service  will  capture  the  good  will  of  the  public, 
and  he  conceived  in  the  beginning  the  value  of 
commission  regulation  and  has  untiringly  fought 
for  a  fair  consideration  of  the  service  functions  of 
the  utility  and  the  needs  of  the  public.  Mr.  Free- 
man's rise  in  public  utility  affairs  has  been  due 
to  clear  thinking  and  honest,  ambitious  effort.  He 
was  born  in  Canada  June  8.  1872,  and  received  his 
education  in  that  country,  but  came  to  the  TInited 
States  at  the  age  of  seventeen.  He  was  first  employed 
as  a  stenographer  In  the  office  of  the  Edison  Elec- 
tric Illuminating  Company  of  Brooklyn,  but  was 
advanced  rapidly  to  be  secretary  to  the  general 
manager,  assistant  secretary  of  the  company,  then 
to  be  sec  relarv  and  treasurer,  an<l  finally  to  be  the 


elation    of    i^^.-v =     -^      —        . 

year  he  was  elected  president  of  the  Society  for 
Electrical  nevelopment  In  recognition  of  this  knowl- 
edge of  conditions  in  the  electrical  industry  and 
his  ability  to  assist  in  working  out  the  comprehen- 
sive progVam  of  promotional  work  which  that  so- 
ciety has  been  engaged  in  since  the  close  of  the  war. 
His  .success  in  this  undertaking  Is  evidence  both  of 
his  whole-hearted,  unselfish  devotion  to  the  ele<-- 
trlcal  Industry  and  tin-  thorouglmess  with  whuli 
he  does  things. 


First  Automatic  Industrial  Substation 


Motor-Generator  Set  of  1-500  Kw.  Is  Installed  at  Load  Center  and  Automati- 
cally Takes  Load  When  Voltage  Drops  —  Automatic  Features  Will  Reduce 
Operation    Cost,    Give    Improved    Service    and    Reduce    Light    Load    Losses 

By  S.  G.  LEONARD 

Switchboard  Enyineeiing  Department    Westinyhoiise   Elect ric  &  Manufacturing  CvmiHiny 


THE  present  trend  in  industrial  plants  to 
spread  over  considerable  ground  area  has 
brought  forth  several  problems  which  are  not 
present  in  smaller  plants.  Of  these  problems 
the  supply  of  electrical  energy  for  the  motors  and  con- 
trol apparatus  in  the  shop  has  met  with  some  difficulties, 
especially  when  direct-current  energy  is  used.  When 
it  is  planned  to  utilize  the  energy  at  some  distance  from 
the  power  plant  a  large  investment  in  copper  for  buses 
is  necessitated 
and  poor  voltage 
regulation  m  a  y 
result.  An  obvi- 
0  u  s  remedy  is 
to  change  to  al- 
ternating-current 
supply  and  to 
convert  this  to 
direct-  current 
energy  at  the 
load. 

The  Packard 
Motor  Company 
of  Detroit  e  n  - 
countered  this 
trouble  in  supply- 
ing a  heavy  load 
from  direct-cur- 
rent generators. 
The  peak  load  on 
this  plant  is  24.- 
000  amp.,  and  it 
is  expected  that 
it  will  increase 
to  30,000  amp.. 
in  the  near  future.  The  power  station  is  near  the 
center  of  the  factory,  and  the  distribution  requires 
a  heavy  bus  run  in  a  tunnel  the  full  length  of  the  build- 
ings. The  voltage  drop  at  the  end  of  the  bus  is  con- 
siderable, and  the  PR  loss  consequently  is  large.  To 
improve  the  voltage  regulation  and  to  provide  for  the 
increasing  demand  it  has  been  decided  to  purchase  alter- 
nating-current energ>'  from  the  central  station  and  to 
install  a  number  of  substations  along  the  plant  bus,  at 
points  as  near  the  large  load  centers  as  possible.  This 
will  permit  the  removal  of  some  of  the  present  copper. 
These  substations  are  to  be  made  full  automatic,  in 
order  to  obtain  further  economy,  and  there  is  now  build- 
ing the  full  automatic  control  equipment  for  two  of 
these  substations.  Each  is  to  control  one  motor-gene- 
rator set  with  a  4,600-volt,  three-phase,  60-cycle  synchro- 
10U8  motor  and  a  1,,500-kw.,  250-volt,  two-wire  direct- 
"urrent  generator.  The  field  of  the  synchronous  motor 
^  to  be  excited  from  the  direct-current  generator. 
The  control  features  of  this  station  can  be  summa- 


rized   as    is    indicated    in    the    following    paragraphs: 

(a)  The  station  starts  if  the  direct-current  bus  volt- 
age lowers  and  remains  down  for  more  than  five  seconds. 

(b)  The  alternating-current  motor  is  connected  to 
the  auto-transformer,  brought  up  to  speed  and,  when  in 
synchronoism,  transferred  to  the  running  position  using 
a  transition  scheme  of  change-over. 

(c)  The  direct-current  generator  voltage  is  auto- 
maticplly  adjusted  to  within  a  small  percentage  of  the 

bus  voltage  be- 
fore the  direct- 
current  carbon 
breaker  is  closed, 
(d)  After  the 
carbon  breaker  is 
closed  the  voltage 
i  s  automatically 
adjusted  to  250 
volts  and  main- 
tained at  that 
point  until  the 
load  on  the  gene- 
rator has  reached 
125  per  cent  full 
load. 

le)  If  the  con- 
centration of  load 
adjacent  to  the 
automatic  station 
becomes  so  great 
that  an  overload 
is  thrown  on  the 
machine,  the  volt- 
age will  be  auto- 
matically lowered 
until   125  per  cent   full  load   is  carried. 

(f)  Whenever  the  load  falls  so  that  there  is  less  than 
125  per  cent  full  load  on  the  machine,  the  control  is 
restored  to  a  voltage-regulating  relay  and  the  bus  will 
be  held  at  as  near  250  volts  as  possible. 

(g)  If  the  machine  carries  less  than  15  per  cent  of 
its  rated  load  for  a  period  of  time  accurately  adjustable 
from  three  to  twenty  minutes,  the  station  will  be  auto- 
matically taken  out  of  service. 

(h)  Automatic  protection  is  provided  against  alter- 
nating-current overload,  alternating-current  low  volt- 
age, alternating-current  failure  or  phase  reversal,  direct- 
current  reverse  current,  direct-current  overload,  over- 
speed,  hot  bearings  and  too  high  machine  temperature. 

(i)  The  operation  of  the  entire  equipment  depends 
only  on  the  sequence  of  operation  of  relays  and  con- 
tactors which  function  as  a  direct  result  of  the  electrical 
condition  present  at  the  time  of  operation. 

By  reference  to  Figs.  2  and  4  the  sequence  of  opera- 
tion may  be  traced  as  follows:     When  the  voltage  on 
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the  shop  bus  falls  below  a  predetermined  value,  for  ex- 
ample 90  per  cent  of  normal  or  below,  the  station  is 
started.  The  contacts  of  the  primary  direct-current 
voltage  relay  (1)  close  and  a  circuit  is  established  if 
the  knife  switch  is  closed,  energizing  the  coil  of  alter- 
nating-current voltage  time-delay  relay  (2).  At  the  end  of 
a  definite  time  interval,  which  may  be  adjusted  accurately 
up  to  a  maximum  time  of  five  seconds,  the  contacts  of 
this  relay  close.  The  time  element  prevents  the  station 
responding  to  momentary  reductions  in  direct-current 
bus  voltage,  and  in  addition  prevents  the  station  from 
starting  in  case 
the  alternating- 
current-voltage  is 
abnormally  1  o  w. 
The  closed  con- 
tacts of  the  alter- 
nating-c  u  r  r  e  n  t 
voltage  relay  (2) 
complete  a  circuit 
which  closes  a 
two-pole,  50-amp. 
master  relay  (3), 
thereby  energiz- 
ing the  auxiliary 
control  bus  ^-1. 
The  relay  com- 
pletes its  own 
holding  circuit, 
making  further 
functioning  of  the 
control  apparatus 
independent  o  f 
line  voltage.  En- 
ergizing of  the 
auxiliary  control 
bus  A-1  energizes 
also  control  bus 
A-2  until  after  di- 
rect-current car- 
bon breaker 
(12)  closes.  This 
is  an  8,000-amp. 
carbon-type,  elec- 
trically operated, 
n  o  n  -  automatic 
breaker  connected 
between  the  posi- 
tive side  of  gen- 
erator and  the 
positive  shop  or 
line  bus.  Its 
closing    coil    is 


eral  mechanical  interlocks.     Thus  this  operation  starts 
the  motor-generator  set. 

As  the  set  comes  up  to  speed  the  starting  current 
decreases  until  synchronism  is  reached,  when  it  takes 
a  sudden  drop.  The  field  of  the  synchronous  motor, 
directly  connected  at  all  times  to  the  armature  of  the 
direct-current  generator  for  excitation,  has  an  induced 
emf.  generated  in  it  which  opposes  the  tendency  of  the 
generator  to  build  up  its  voltage  until  the  motor  pulls 
into  step,  after  which  the  generator  builds  up  in  the 
normal  way,  thus  increasing  the  motor-field  excitation 

to  normal.   Use  is 
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To  To 

NegativtBi/s   Posi five  Bus 

FIG.    2 — DETAILED    WIRING    SCHEME    FOR    AUTOMATIC    CONTROL  OF  SUBSTATION 


operated  from  direct-current  energy.  Upon  closing,  the 
breaker  latches  in,  and  the  voltage  must  be  cut  off  from 
the  closing  coil.  Shunt  relays  (4  and  6)  similar  to  the 
two-pole  master  relay  close  and  in  turn  close  the  alter- 
nating-current star  point  breaker  (5)  and  the  alternat- 
ing-current starting  breaker  (7).  These  breakers  are 
oil-immersed,  three-pole,  single-throw  contactors  which 
are  clo.sed  by  means  of  alternating-current  magnets. 
The  contacts  are  held  closed  by  keeping  voltage  applied 
to  the  operating  coil  and  are  not  mechanically  latched. 
The  first-mentioned  breaker  is  used  for  connecting  an 
end  of  each  auto-transformer  to  a  common  point,  thus 
forming  a  star  point.  The  second  breaker  is  used  for 
connecting  the  synchronous  motor  leads  to  the  starting 
taps  of  the  auto-transformer.    Both  breakers  have  sev- 


made  of  the  com- 
bination of  these 
two  phenomena  to 
indicate    syn- 
chronism,  as  fol- 
lows:     A    1  0  w- 
current  induction- 
type    indicating 
relay    (9),    the 
contacts  of  whic)- 
open    on    over 
current,     is    con- 
nected   to    the 
secondary     of     a 
current  trans- 
former   in    the 
starting -tap    cir- 
cuit, and  the  coil 
of   the    field    cur- 
rent relay    (8)   is 
connected    in    the 
motor  -  field    cir- 
cuit.   While  com- 
ing  up   to   speed 
the    large    motor 
armature   current 
keeps   the   con- 
tacts of  the  indi- 
cating   relay    (9) 
open,  and  the  con- 
tacts of  the  field 
current  relay  (8) 
are  open.     When 
the    motor    pulls 
into  step  the  con- 
tacts of  these  re- 
lays   (8    and    9), 
which    are    in 
series,  close,  thus 
completing  a  cir- 
cuit  which   oper- 
relay    (10).     This 


ates  an  alternating-current  shunt 
relay  completes  its  own  holding  circuit  and  in  addition 
short-circuits  the  coil  of  the  alternating-current  shunt 
relay  (4),  which  opens,  and  opens  the  star-point 
breaker  (5). 

This  leaves  the  machine  connected  to  the  alternating- 
current  line  through  the  auto-transformers,  which  act 
as  reactances  and  hold  the  synchronous  motor  in  step. 
As  the  star  point  breaker  (5)  opens,  an  interlock  on 
it  completes  a  circuit  which  closes  the  running 
breaker  (11). 

While  the  set  is  coming  up  to  speed  the  voltage- 
balancing  relay  (39),  which  is  shown  in  the  diagram 
Fig.  3,  has  its  contacts  (39-R)  closed.  This  means  that 
the  secondary  relay   (14-R)  operates  and  tends  to  raise 
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the  generator  voltage.  While  the  alternating-current 
shunt  relay  (4)  or  secondary  relay  contact  (14-R)  is 
closed  the  coil  of  the  time  relay  (16)  is  short-circuited 
and  does  not  operate.  As  the  generator  voltage  builds 
up  after  synchronous  speed  is  reached,  the  voltage- 
balancing  relay  (39)  operates  to  balance  the  generator 
voltage  against  the  direct-current  bus  voltage.  After 
these  remain  equal  for  two  or  three  seconds  the  short 
circuit  around  the  coil  of  the  time  relay  is  removed  (16), 
and  its  contact  on  closing  energizes  the  coil  of  the  direct- 
current  shunt  relay -(17),  which  closes  and  thus  closes 
the  positive  generator  breaker   (12).     This  breaker  in 
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125  per  cent  load  point  is  reached  or  until  the  generator 
voltage  is  brought  to  250  volts,  at  which  point  it  will 
remain.  If  the  load  on  the  set  increases  the  overload 
relay  contact  (22-L)  closes,  operates  the  secondary 
relay  (14-L)  and  lowers  the  field  excitation  to  reduce 
the  generator  voltage. 

It  is  thus  seen  that  before  paralleling  the  generator 
on  the  bus  the  generator  voltage  is  balanced  against 
the  bus  voltage  by  means  of  the  voltage-balancing  relay 
(39),  and  the  two  voltages  must  remain  equal  for  two 
or  three  seconds.  After  connecting  the  generator  to 
the  bus  the  control  of  load  is  taken  up  by  the  voltage- 
regulating  relay  (21)  and  the  voltage  is  kept  at  250 
volts  unless  the  load  reaches  125  per  cent  normal,  at 
which  point  the  control  is  taken  over  by  the  overload 
limit  relay  (22)  to  reduce  the  generator  voltage  until 
satisfactory  load  is  obtained. 

Anti-Hunting  Feature  of  Regulator 
Equipment 

The  automatic  regulator  diagram  shows  extra  coils 
at  the  bottom  of  each  plunger.  Suppose  the  voltage- 
regulating  relay  operates  to  raise  the  voltage  of  the 
generator,  the  contact  of  the  voltage-regulating  relay 
(21-R)  closes  and  establishes  a  circuit  to  operate  the 
secondary  relay  (14-R).  An  interlock  on  this  relay 
energizes  one-half  of  the  extra  anti-hunting  coils.  This 
causes  the  contact  of  these  two  relays  (21-R  and  14-R) 
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FIG.  3 — SCHEMATIC  DIAGRAM   FOR  VOLTAGE-REGULATING 
EQUIPMENT 

closing  deenergizes  bus  .4-2,  and  thus  opens  the  starting 
breaker  (17)  when  the  alternating-current  shunt  relay 
(6)  opens.  This  time  relay  (16)  returns  to  zero  posi- 
tion after  two  or  three  seconds,  and  its  back  contact 
short-circuits  the  coil  of  the  direct-current  shunt  relay. 
(17).  This  direct-current  shunt  relay  opens  and  thus 
removes  voltage  from  the  closing  coil  of  the  positive 
machine  breaker  (12),  so  that  it  remains  mechanically 
latched. 

The  closing  of  the  positive  machine  breaker  (12) 
takes  the  control  of  the  field-rheostat  ( 14-R  and  14-L) 
contactors  entirely  away  from  the  voltage-balancing 
relays  (13-R  and  13-L)  by  opening  an  auxiliary  switch 
on  the  positive  machine  breaker  (12).  Control  is  now 
given  to  voltage  regulating  relay  (21)  and  overload 
limit  relay  (22). 

The  contact  beam  of  the  overload  limit  relay  (22) 
acts  so  that  the  contacts  (22-R)  are  closed  until  the 
load  on  the  direct-current  generator  reaches  125  per 
cent  normal  as  indicated  by  the  millivolt  drop  across 
the  commutating-pole  field  winding  to  which  the  coils 
of  this  relay  (22)  are  connected.  With  the  contact 
(22-R)  closed  the  position  of  the  contacts  of  voltage- 
regulating  relay  (21)  governs  the  control  of  the  second- 
ary relay  (14-R  and  14-L)  and  thus  the  generator 
voltage. 

As  the  generator  has  just  been  connected  to  the 
direct-current  bus  the  contact  of  the  voltage-regulating 
relay   (21-R)   is  closed  and  the  voltage  rises  until  the 
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Key  to  Apparatus  : 

1.  Primary  d.c.   voltage  relay. 

2.  Time-delay  relay. 

3.  Master  relay    (ji.c.  shunt). 

4.  A.c.  shunt  relay. 

5.  Star-point  breaker  (con- 
tactor   In   oil) 

6.  A.c.  shunt  relay. 

7.  Starting       breaker        (con- 
tactor In  oil). 

8.  Field-current    relay. 

9.  Low-current  indicating  re- 
lay. 

10.  A.c.    shunt    relay. 

11.  Running  breaker  (con- 
tactor   in    oil). 

12.  Positive  machine  breaker 
(electrically    operated). 

13.  Underload    relay. 
13x.   D.c.    shunt   relay. 

14R.  Secondary  relay  (closed 
when    raising    field   excitation). 

14L.  Secondary  relay  (closed 
wlien   lowering  field  excitation). 

16.  Time  rel.iy  (single-pole, 
double-throw). 

17.  D.c.  shunt  relay. 


18.  Low-voltage  and    reversed- 
phase  relay. 

20.  Lock-out  relay. 

21.  Voltage-regulating    relay. 
21R.     Closed    when    raising 

voltage. 

21L.  Closed    when    lowering 
voltage. 

22.  Overload-limit   relay, 
22R.  Closed    on    underload. 
22L..  Closed  on  overload. 

23.  A.c.  overload  relays. 

24.  Overspeed  trip. 

25.  Bearing  thremostat. 
27.   Underload-delay  relay. 
27x.    .\.c.   shunt  relay. 

29.  Thermal    relay. 

30.  Lock-out  relay. 

32.   D.c.   reverse-current  relay. 

37.  Over\oltage   relay. 

38.  D.c.   overload   relay. 

39.  Voltage-balancing  relay 
39R.  Closed     when     raising 

voltage. 

39L.  Closed    when    lowering 
voltage. 
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to  open  before  the  machine  voltage  actually  reaches  the 
voltage  desired.  This  is  done  because  the  generator 
voltage  change  lags  a  little  behind  the  change  in  field 
current. 

Suppose  the  voltage-regulating  relay  (21-L)  closes 
to  lower  the  generator  voltage.  The  secondary  relay 
(14-L)  operates  and  starts  lowering  the  voltage.  An 
interlock  on  this  relay  energizes  the  other  halves  of  the 
anti-hunting  coils  and  so  causes  the  contact  of  the 
voltage-regulating  relay  to  open  and  the  rheostat  motor 
to  stop  before  the  voltage  actually  reaches  the  desired 
point.  The  voltage  then  settles  after  a  short  time  to  a 
value  corresponding  to  the  field  excitation.  The  anti- 
hunting  coils  operate  in  a  similar  manner  on  overload- 
limit  relay  (22)  and  voltage-balancing  relay  f39). 

Method  of  Shutting  Down 

Shutting  down  of  the  motor-generator  set  is  depend- 
ent upon  the  position  of  the  underload  relay  (13).  When 
the  load  on  the  generator  falls  to  or  below  a  predeter- 
mined value  the  contacts  of  this  relay  open  and  thereby 
allow  the  direct-current  shunt   relay    (13-X)    to  close. 


g   ci,                     SEQUENCE   CHART 

Device  Number           v^  i$                                                                             Remarks 
1    E  3    4  5  6   7  a  9  10  11  12  IE  I3I5«I4RI6  17  ElcJxXR 
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Station  idle;  D.  C.  Bus  Voltage  reduced. 

Relay  B  closes  after  5  Seconds. 

Relay  J  energizes  Auxiliary  Control  5us. 

Relay  Switches  4  and  6  close. 

Star  Fbinf  and  Starting  Breakers  close  and  Motor  starts. 

Set  at  5yn.  Speed;  Fid.  Current  increases.  Starting  Current  decreases . 

Relay  10  closes . 

Star  Point  Breaker  opens.  Auto-Transformers  used  as  Reactance 

Running  Breaker  closes. 

Generator  Voltage -Bus  Voltage. 

Nos:  17  anal  16  close  after  above  has  held  for?  Seconds. 

Positive  6en.  Breaker  closes  and  6en.  is  loaded. 

Load  Relay  15  operates.  Starting  Breaker  opens. 

Load  drops.  Motor  of  Time  Delay  Relay  B7  running. 

Time  Delay  Relay  Contacts  close  after  3  to  SO  Minutes. 

Positive  Breaker  trips  and  3  opens. 

All  Relcfvs  open. 
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FIG.  5 — ^SEQUENCE  CHART  FOR  AUTOMATIC   SUBSTATIONS 

This  completes  a  circuit  which  starts  the  motor  of  the 
underload  delay  relay  (27).  If  the  underload  is  main- 
tained for  the  time  for  which  the  underload  delay  relay 
is  set,  its  contacts  close,  operate  the  alternating-current 
shunt  relay  (27-X)  and  energize  the  shunt-trip  coil  of 
the  positive  machine  breaker  (12)  to  open  the  breaker. 
At  the  same  time,  another  contact  of  the  alternating- 
current  shunt  relay  (27-X)  short-circuits  the  coil  of  the 
master  relay  (3)  so  that  it  opens,  de-energizes  auxiliary 
bus  A-1,  and  all  the  contactors  and  relays  open. 

Protective  Features  of  Station 

Reverse-phase  starting  and  single-phase  starting  are 
prevented  by  the  closing  of  the  contacts,  of  the  reverse 
phase  and  the  low-voltage  relays  (18),  which  short- 
circuits  the  coil  of  the  ma.ster  relay  (3). 

Low  Voltarje. — If  the  alternating-current  line  voltage 
is  too  low  for  satisfactory  operation,  the  time-delay 
relay  (2)  will  not  operate,  the  contacts  of  the  low- 
voltage  and  reversed-phase  relay  (18)  close,  and  the 
station  is  prevented  from  starting.  Should  low  alter- 
nating-current voltage  occur  while  the  station  is  in 
operation,  the  contacts  of  the  relay  (18)  close  to  open 
the  master  relay  (3). 

Direct-Current  Overload. — As  stated  already,  under 
the  .scheme  of  operation  the  overload-limit  relay  (22) 
reduces  the  generator  voltage  to  keep  a  maximum  load 
of  125  per  cent  normal  on  the  generator.  If  the  gene- 
rator voltage  is  lowered  as  much  as  the  rheostat  permits 


and  the  load  is  still  too  large,  the  motor-generator  set 
will  carry  the  overload  until  the  thermal  relay  (29)  con- 
nected to  a  current  transformer  in  motor  lead  operates 
to  trip  the  master  relay  (3).  In  other  words,  the  ther- 
mal relay  (29)  takes  care  of  continued  overload.  The 
thermal  relay  (29)  is  calibrated  so  that  its  temperature- 
time  curve  is  steeper  than  that  of  the  motor:  therefore 
it  will  operate  before  the  motor  windings  reach  a 
dangerous  temperature.  The  thermal  relay  automati- 
cally resets  after  its  element  and  the  machine  cools 
sufficiently.  The  direct-current  overload  relay  (38) 
operating  from  the  generator  shunt  is  set  to  operate  on 
approximately  250  per  cent  load  and  its  contacts  close 
to  trip  the  lock-out  relay  (20).  This  energizes  the 
shunt  trip  of  the  positive  breaker  (12)  and  opens  it. 
Before  the  generator  can  be  reconnected  to  the  bus  the 
lock-out  relay  (20)  must  be  reset  by  hand  or  electrically 
by  means  of  a  push-button  in  the  power  plant. 

In  case  of  a  severe  direct-current  overload,  which 
would  be  caused  by  a  short  circuit  and  ground  combined, 
the  negative  carbon  circuit  breaker  would  trip.  This 
breaker  is  normally  latched  in  a  closed  position  and  does 

not  reclose  automatically  after 
being  tripped. 

Alternating  -  Current  Over- 
load.— Should  trouble  develop 
between  the  high-tension  side 
of  the  power  transformers  and 
the  generator,  protection  is 
obtained  by  the  alternating- 
current  overload  relays  (23), 
whose  contact  short-circuits 
the  coil  of  the  master  relay 
(3),  thereby  shutting  down 
the  station. 

Polarity. — In  case  the  di- 
rect-current generator  voltage 
builds  up  with  reverse  polar- 
ity, the  overvoltage  relay  (37)  connected  between  the 
generator  positive  and  the  bus  positive  opens  the  master 
relay  (3),  and  this  locks  out  the  station,  neces.sitating 
a  visit  of  the  inspector  to  reverse  the  polarity. 

Reverse  Current. — The  equipment  includes  the  usual 
direct-current,  reverse-current  relay  (32),  whose  contact 
short-circuits  the  coil  of  the  master  relay  (3). 

Overspeed. — The  usual  speed-limit  device  (24) 
mounted  on  the  motor-generator  set  furnishes  protection 
from  overspeed  by  opening  the  master  relay  (3). 

Bearing  Protection. — A  bearing  thermostat  (25)  is 
mounted  in  each  bearing  of  the  motor-generator  set  and 
operates  to  open  the  master  relay  (3)  when  any  bearing 
reaches  a  temperature  of  100  deg.  C. 

Lock-out  Feature. — This  feature  is  provided  by  the 
lock-out  relay  (30),  which  operates  each  time  the  star- 
point  breaker  (5)  closes  and  is  reset  to  zero  position 
each  time  the  direct-current  relay  (17)  operates  to 
close  the  positive  breaker  (12).  If  this  breaker  closes 
three  times  before  the  direct-current  jhunt  relay  (17) 
closes,  the  station  is  locked  out  until  the  lock-out  relay 
'30)    is  reset  by   hand. 

Continuous  Running. — If  the  two-pole,  double-throw 
knife  switch  is  thrown  to  the  left  the  station  will  start 
and  run  with  all  the  automatic  protective  features. 

Shutting  Dmini  by  Hand.- — The  inspector  can  shut 
the  station  down  by  opening  the  knife  switch  so  that 
one  of  its  blades  touches  the  special  jaw  which  forms 
a  circuit  shunting  the  coil  of  the  master  relay  (3). 


Developing  Power  of  the  Potomac  River 

It  Is  Estimated  That  61,000,000  Kw.-Hr.  May  Be  Obtained  Annually  for 
the  District  of  Columbia  by  Providing  Adequate  Storage — Water  May  Also 
Be  Used  for  Domestic  Purposes  Through  the  Carrying  Out  of  This  Project 

By  JOHN  C.  HOYT 

Hydraulic  Engineer  U.  S.  Geological  Surrey,  Waeliington,  D.  C. 


THE    GREAT    FALLS    OF    THE    POTOMAC    RIVF.R,    WHERE    IT    IS    PROPOSED    TO    DEVELOP    HYDRO- ELECTRIC  POWER 

FOR    THE    DISTRICT    OF    COLUMBIA 


A  MONG  the  provisions  of  the  new  water-power 
/\k  act  is  one  carrying  an  appropriation  to 
/— *^  cover  the  expense  of  an  investigation  of  the 
^L  j^power  possibilities  in  the  Potomac  River  for 
the  supply  of  electrical  energy  to  the  District  of  Colum- 
bia. By  a  study  of  records  of  stream  flow  in  the  Potomac 
drainage  area  covering  about  twenty-five  years  it  has 
been  shown  that  by  proper  storage  an  adequate  flow  may 
be  obtained  for  a  low-water  period  as  severe  as  any  on 
record,  thus  avoiding  the  necessity  of  a  steam  auxiliarj' 
plant. 

The  last  paragraph  of  Section  7  of  the  act  reads  as 
follows : 

"The  commission  is  hereby  authorized  and  directed 
to  investigate  and  on  or  before  the  first  day  of  January, 
1921.  report  to  Congress  the  cost  and.  in  detail,  the 
economic  value  of  the  power  plant  outlined  in  project 
numbered  3,  House  Document  numbered  1,400.  Sixty- 
second  Congress,  third  session,  in  view  of  existing  con- 
ditions, utilizing  such  study  as  may  heretofore  have 
been  made  by  any  department  of  the  government;  also 
in  connection  with  such  project  to  submit  plans  and 
estimates  of  cost  necessary  to  secure  an  increased  and 


adequate  water  supply  for  the  District  of  Columbia.  For 
this  purpose  the  sum  of  $25,000,  or  so  much  thereof  as 
may  be  necessary,  is  hereby  appropriated. 

The  plan  referred  to  provides  for  construction  of  the 
dam  on  the  Potomac  River  below  Great  Falls,  which  will 
produce  an  eff'ective  head  of  about  112  ft.  (.34  m.).  On 
account  of  the  low  minimum  flow  of  the  river  the 
ultimate  development  at  this  point  will  depend  largely 
on  either  a  steam  auxiliarj'  or  storage  to  supplement  the 
low-water  flow. 

In  1908  M.  0.  Leighton  and  A.  H.  Horton,  engineers 
of  the  United  States  Geological  Survey,  made  oflice 
studies  of  the  storage  possibilities  at  certain  sites  in  the 
headwaters  of  the  Potomac  watershed,  using  as  a  basis 
the  records  of  stream  flow  covering  a  period  of  twenty- 
five  years,  topographic  maps  and  other  available  data 
relative  to  the  Potomac  watershed.  This  study  covered 
only  a  portion  of  the  basin,  and  other  sites,  some  of 
which  have  been  investigated  by  other  agencies,  are 
known  to  exist.  In  this  investigation,  the  results  of 
which  are  published  as  U.  S.  Forest  Service  Circular  143, 
under  the  title  of  "The  Relation  of  the  Southern  Appa- 
lachian   Mountains   to   Inland    Water    Navigation,"    six 
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RESERVOIRS  IN  POTOMAC  RIVER  BASIN 


Catch- 
ment 
Area, 
Stream  and  Location  Sq.  MUes 

North  Fork,  South  Branch,  Potomac  River  at  Petersburg.  W.  Va 460 

North  Fork,  Shenandoah  River,  Rockingham  County,  Va ^lU 

North  River,  Rockingham  County.  Va ^j[J 

Middle  River,  Augusta  County,  Va ■_ '  "^ 

South  Fork,  Shenandoah  River,  Rockingham  County,  Va  -^  jqq 


Mean 

Annual 

Run-off 

per  Square 

Mile. 

Cu.Ft. 

per 

Second 

1.12 

0  84 
1.33 
1.33 
1,42 

1  42 


Flow 

Available 

Cu.Ft. 

per 
Second 

520 

180 

390 

240 

710 

280 


Capacity 

of 

Reservoir. 

Million 

Cu.Ft. 

18,550 

6.910 

14,150 

6,190 

2,290 

10.420 


Capacity  of 

Reservoir  in 

Catchment 

Area. 

Sq. Miles 

450 

210 

290 

140 

50 

200 


Height 

of 

Dam, 

Feet 

134 

92 

96 

100 

40 

95 


Area  of 
Flow  Line, 
Acres 
7,600 
3,410 
9,710 
4.250 
3.930 
7.150 


reservoir  sites  were  studied  as  indicated  in  the  accom- 
panying table. 

For  the  twenty-one  climatological  years  ended  Sept. 
30,  1917,  the  flow  of  the  Potomac  River  at  Point  of 
Rocks  was  less  than  2,000  second-ft.  (56.6  cu.m.  per 
second)  on  an  average  of  forty-three  days  a  year  and 
less. than  2,500  second-ft.  (70.7  cu.m.)  on  an  average  of 
seventy-one  days  a  year. 

Assuming  that  in  the  Potomac  basin  reservoir  capac- 
ity amounting  to  that  of  the  six  reservoir  sites  in  the 
above  table  is  feasible  of  development  and  that  half  of 
this  capacity  can  be  utilized  annually,  29,200,000,000 
cu.ft.  (826,000,000  cu.m.>,  there  would  be  sufficient 
water  to  produce  61,600,000  kw.-hr.  of  energy  at  the 
proposed  power  site,  assuming  a  plant  efficiency  of  80 
per  cent  and  usin.a;  a  fall  of  112  ft.    (34  m.). 

The  six  reservoir  sites  referred  to  have  a  total 
capacity  of  58,500,000,000  cu.ft.  (1,660,000,000  cu.m.), 
which  is  equivalent  to  a  mean  annual  flow  of  1,850 
.^econd-ft.  (52.3  cu.m.). 

Records  of  flow  of  the  Potomac  River  at  Point  of 
Rocks,  Md.,  from  June  1.  1896,  to  Dec.  31,  1919,  show 
the  following: 

Mean— 9,810  second-ft.   (268  cu.m.). 

.Maximum— March  2,  1902,  219,000  second-ft.   (6,180  cu.m.). 

Minimum— Sept.  10,  1914,  540  second-ft.  (15.3  cu.m.). 

The  longest  and  lowest  low-water  period  was  from 
May  14,  1914,  to  Jan.  5,  1915,  during  which  the  following 
flow  was  recorded: 

Mean— 2,9.50  second-ft.  (83.5  cu.m.). 

Maximum— Dec.  9,  1914,  15,700  second-ft.  (443  cu.m.). 

Minimum— Sept.  10,  1914,  540  second-ft.  (15.3  cu.m.). 

Mass-curve  studies  for  the  period  covered  by  this 
low-water  flow  indicate  that  the  reservoirs  referred  to, 
if  full,  would  have  provided  one  and  eight-tenths  times 
the  amount  of  water  necessary  to  maintain  a  uniform 
flow  of  4,000  second-ft.  (113  cu.m.)  during  said  low 
water  period  of  236  days;  three  and  three-tenths  times 
the  amount  necessary  to  maintain  a  flow  of  3,000  second- 
ft.  (85  cu.m.),  and  eight  and  four-tenths  times  the 
amount  necessary  to  maintain  a  flow  of  2,000  second-ft. 
(56.6  cu.m.)  One  reservoir  alone,  shown  in  the  table, 
has  sufficient  capacity  to  maintain  a  flow  of  2,000 
second-ft. 

These  preliminary  studies  indicate  that,  if  the 
reservoir  sites  can  be  economically  developed,  storage 
may  be  an  important  factor  in  the  development  of  the 
Potomac  River  as  a  source  for  power  and  water  supply 
for  the  District  of  Columbia. 

In  this  connection  it  may  be  noted  that  before  starting 
investigations  the  Miami  Conservancy  District  did  not 
consider  that  there  was  any  possibility  of  finding 
storage  reservoir  sites  in  the  Miami  basin  of  sufficient 
size  and  feasible  of  construction  to  control  the  floods. 


Nevertheless,  in  order  that  their  study  might  include  all 
phases  of  the  flood-control  problem,  storage  was 
investigated,  and  as  the  result  reservoirs  were  found  to 
be  the  most  economical  and  feasible  solution  of  the  flood 
problem,  and  six  or  seven  reservoirs  are  now  being  con- 
structed which  are  expected  to  protect  the  Miami  River 
basin  from  all  future  floods. 

The  comparison  of  the  topography  and  land  value  in 
the  Potomac  and  Miami  basins  led  to  the  belief  that  the 
possibilities  for  developing  storage  in  the  Potomac  are 
as  good  as  in  the  Miami,  if  not  better.  They  at  least 
warrant  careful  consideration  in  connection  with  a  study 
of  the  utilization  of  this  basin. 


Preliminary  Power  Permits 
Under  Consideration 

Federal  Power  Commission  Announces  List  of  Applica- 
tions Under  New  Act — Every  Section  of  Country 
Represented  Except  New  England 

ON  AUG.  15  the  Federal  Power  Commission  at  Wash- 
ington made  public  the  first  list  of  applications  for 
preliminary  permits  or  licenses  made  under  the  provi- 
sions of  the  new  water-power  act.  In  accordance  with 
Section  5  of  the  act  these  preliminary  permits  are  for 
the  sole  purpose  of  maintaining  priority  of  application 
for  license  under  the  terms  of  the  act  for  a  period  not 
exceeding  three  years,  while  examination  and  survey 
for  preparing  the  necessary  maps,  specifications,  esti- 
mates and  financial  arrangements  are  under  way. 

The  list  given  below  includes  thirty-eight  applications 
for  power  projects,  distributed,  as  indicated  on  the 
accompanying  map,  in  ever>-  section  of  the  country 
except  New  England.  Several  comparatively  unknown 
projects  are  included,  while  for  a  large  number  of  the 
more  important  projects  applications  for  preliminary 
permits  have  not  as  yet  been  made.  The  fact  that  no 
applications  have  been  made  for  projects  in  New  England 
is  rather  surprising.  A  large  amount  of  attention  is 
being  paid  to  the  fuller  development  of  the  Niagara 
River  and  the  Falls,  some  eight  applications  having  been 
filed  for  this  project.  Four  other  projects  relate  to 
sites  in  the  State  of  New  York.  Considerable  activity 
in  future  water-power  development  in  Washington  is 
indicated  by  the  filing  of  six  applications  from  that 
state.  The  commission  has  not  made  public  the  amount 
of  power  possible  from  the  complete  development  of  each 
project,  or  the  investments  involved. 

The  map  on  page  423  shows  approximate  location  of 
power  projects  for  which  applications  for  preliminary 
permits  are  now  on  file  with  the  Water-Power  Commis- 
sion at  Washington. 
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APPLICATIONS  FILED  FOR  PRELIMINARY  WATER-POWER  PERMITS 


RefereoM 

No.  Stou- 

1  Alnbaniu. 

2  Aliuika.   . 

)       .\rizonn 

4  Arizonu. 

5  ArkaiidUH 
h  Culifoniiu. 

7  Cftliforiiiu.. 

}  Culifurnia.   .  . 

8  Ktiiho.  .  . 

9  Idaho 

10  Idaho 

11  Idiiho 

12  Minnesota     . 

14  Miiwouri. 

15  MUsouri. 

16  Moiiltiim 

17  N'l'w  Jerwy 
I  ft  Okluhninu. 

19  Oregon 

20  New  York 

21  Now  York   .  . 

22  New  York   .. 
2J  New  York    ,  . 

24  New  York.  .  . 

25  Now  York    .  . 

26  Now  Y'ork.  .  . 

27  New  York.  . . 

28  New  York.. . 

29  New  Y'ork,  . . 

JO  New  York... 

31  New  York. .  . 

32  Virginia 

33  WashtDgtoii.. 

34  Washiugton.. 

35  Washington. 

)6  Washington. 

)7  WnahiiiRton. 

36  Waaliington. 


Applicant 
Alabama  Power  C'o 
Hpccl  Kiver  Power  Co 
Boeknmu  A  Lindoo  Corp 

C.  A.  Ilcberloin 

Dixie  PowxT  Company. . 
Pitt  Kivcr  I'ower  Co 

R.  W.  ilawley 

Reck  man  A  Linden  Corp. 

G.  W.  Spcu'rry 

I'tah  Pnwcr  &  Light  Co 

Idaho  PowirCo 

Idnhu  PowtT  Co 

J.  I).  Murkhani 

St.  Cloud  Water  Power  Co. 
W.lt,  Hunks 

\\'i-ht«rn  Tif  A  Timber  Co 
Korky  Mountain  Power  C  o 
Cuniidn  Svndicatc.  Ltd. 

C.  P.  Ch.-Kuiilt 

Crown  Wdliumettc  Paper  (  o. 

City  of  Buffalo 

Henry  I'ord  &  Son.  Inc 
Louii*villf  Power  Corp 

Ilydrnulir  Rare  Co 

l*aul  T.  Hrudy 

Lower  Xiiitctira  River  Power 

&  Water  Supply  Co.    .  .    . 
NinKarn  County  Irrigatiou  & 

W  alor  ."<ui>ply  Co 

Niagura  rulltt  Powt-r  Co. .  .  . 
Niagara,  Lockport  d:  Ontario 

I'owiT  Co     

St.  Lawrence  Transmiasion 
Co 

Thomson  .t  Porter 

Niagara  Gorge  Power  Co. .  . . 

Roanoke  Rivi-r  Development 
Co 

Washington  Irrigation  &  De- 
velopment Co 

Alex,  i'olson 

Northwestern  PwT.  A  Mfg.  Co. 

Hugh  L.  Cooper 

Sound  Power  Co 

Straits  I*ower  Co 


Address  ut   Applu-ant  Location  of  Project 

Birmingham,  Ala Cou^u  JCivir  in  .Alabama  below  Government  Lock  No,  2 

418  Foxcruft  BIdg  •  San  Francisco,  In  vicinitv  of  Spoel  River  in  Tongaati  National  Forcel,  Alaaka 
( See  this  application  listed  under  California  applications.) 

Preacott,  .-Vrisona    Cataract  Canyon,  Coconino  County.  Ari*. 

33  Metropolitan  BIdg.,  Chicago  White  River  near  Cotter,  Baxter  County,  Ark. 

San  Francisco,  Cal Pitt  Hivcr,  California. 

833  Market  St.,  San  Francisco  Silver  Creek  and  branches,  Kldorado  County,  Cal. 

Colorado  River  in  Arirona  and  California. 

Uonners  Ferry,  Idaho   .  .  Moyie  lalls  on  Moyic  Uivcr,  Idaho. 

Augusta.  Me Soda  Point.  Lava.  Narrowband  Mink  power  sites  on  Boar  River,  Idahe. 

Boise,  Idaho I'pper  Salmon  Falls  on  Snake  River,  Idaho. 

Boise.  Idaho Twin  FallsonStiake  River.  Idaho. 

5l2Globe  Bids.  St.  Paul.  Minn  Kelscy-.Murkham-Druar  dam  site  on  St.  Croix  River,  bet.  Minn,  and  Wis 

St.  Cloud.  Minn    .  . .  Mississippi  River  in  Stearns  and  Shcrbune  County.  Minn. 

Lock  box  IOCS,  Lamar,  Mo  O^age  River  bet.  Warsaw  and  Tuscumbia.  and  on  Niangua  Rivo*. 

between  llahatonka  and  mouth  of  Little  .Niangua  River.  Mo. 

905  Syndicate  Trust  BIdg.,  St.  Louis  Current  Kivcr  in  Ripley.  Carter  and  Channon  Counties,  Mo. 

Butte,  .\Iont Flathead  River  below  outlet  of  Flathead  Lake. 

Duncan  Young  &  Co  ,   New  York  Delaware  R^vcr  above  Bclvidere,  N.  J. 

Tulsa,  Okia Ox  How  Bend,  Arkanftaa  River.  Okla. 

Pittock  Block.  Portland.  Ore  Falls  of  Willamette  River,  W*e8l  Linn.,  Ore. 

Buffalo.  N.  Y  Niagara  River. 

Dearborn,  Mich.  .  .  Green  Island,  Government  Dam  on  Hudson  River,  Troy,  N.  Y. 

Massena,  N.  Y St.  LawTcnce  River,  Croil  Island  to  cast  end  of  Gooseneck  laland.  N.  \' 

Lockport,  N.  Y Niagara  River. 

165  Broadway,  New  York  Delaware  River,  between  Barryville,  X.  Y.,  and  Shohola,  Pa. 

Lcwiston,  N.  Y..  Niagara  River  at  Cleveland  Ave.,  and  Niagara  Ave.,  City  of  NVkflara 

Falls,  N.  Y. 

Lewiston,  N.  Y  Niagara  River,  New  York. 

Niagara  Falls,  N.  V  .  Niagara  River,  divert  water  above  Falls,  N.  Y. 

Marine  Trust  Co.  BIdg..  Buffalo  Niagara  River,  divert  water  above  Falls,  N.  Y. 

Potsdam.  NY Vicinity  of  Long  Sault  Rapids,  St.  LawTence  River,  N.  Y. 

DeWitl  Clinton  BIdg  ,  Buffalo.    .  Niagara  River,  N.  Y. 

604  Kllicotl  Sijuurc,  l3ufIalo  Niagara  River,  direct  water  above  Falls,  N.  Y. 

3 1 8  Mutual  BIdg.,  Richmond,  \a. .  .  Roanoke  River  between  Bugg'a  Island  and  town  of  Clarakville,  Va. 

90!)  White  BIdg.,  Seattle Priest  Rapide,  Columbia  River,  Wash. 

Montciiano,  Wash Headwaters  of  Wynootbe  River.  Olympic  National  Forcft.  and   norrt 

eastern  part  of  Gray's  Harbor,  Wash. 
Donworth,  Todd  &  Higgins,  Hoge 

BIdg..  Seattle Lake  Crescent,  Elwha  River,  Wash. 

101  Park  Ave.,  New  York Clark  Fork  of  Columbia  River.  Wash. 

25  Broad  St..  New  Y'ork Sultan  River  and  Olney  Creek,  Snohomish  County,  Wash. 

25  Broad  St  ,  New  York Soldue  River,  Crescent  Lake  and  Lyre  River,  Clallam  County,  Waah. 


MAP  SHOWING  LOCATION  OF  THE  ABOVE  APPLICATIONS  FOR  PRELIMINARY    POWER    PERMITS.      THE    INTENSE    INTEREST    IN    HYDRO- 
ELECTRIC  DEVELOPMENTS    IN    THE   STATES   OF    NEW   Y'ORK  AND   WASHINGTON    IS   CLEARLY    INDICATED.       SUBSEQUENT 
APPLICATIONS    MAY   POINT  TO   A  WIDER   DISTRIBL'TION    OF   DEVELOPMENT   UNDER  THE   NEW   WATER  POWER  ACT 
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Arcing  Grounds  on  High-Tension  Lines 

Experimental  Investigation  of  the  Voltage  Stress  on  Insulators  and  Con- 
nected Apparatus  on  High-Tension  Transmission  Lines  Due  to  the  Normal- 
Frequency  Voltage  and  the  High -Frequency  Surges  Caused  by  Arcing  Grounds 

By  W.  D.  A.  PEASLEE 

Electrical  Engineer  Jeffrey-Dewitt  Insulator  Covipany 


THE  occurrence  of  a  ground  on  a  transmission 
line  gives  rise  to  different  forms  of  disturb- 
ance, depending  for  their  relative  magnitudes 
upon  the  particular  conditions  at  the  time 
of  grounding  and  upon  the  electrical  constants  of  the 
line.  While  these  conditions  are  susceptible  of  mathe- 
matical analysis,  it  was  considered  of  great  importance 
to  know  to  what  extent  such  high-pressure  stresses  do  oc- 
cur in  transmission  lines  and  the  connected  apparatus. 
The  investigation  here  described  was  undertaken  to 
discover  if  possible  to  what  extent  the  operating  con- 
ditions could  be  reproduced  and  the  mathematical  anal- 
ysis verified. 

While  a  great  deal  of  work  remains  to  be  done  before 
the  complete  equations  for  the  phenomena  related  to 
arcing  grounds  can  be  established,  the  general  nature 
of  the  overvoltages  is  shown  and  the  results  of  the 
tests  indicate  that  arcing  grounds  do  subject  transmis- 
sion-line insulators  to  voltage  stresses  far  in  excess 
of  those  met  in  normal  service,  and  that  these  stresses 
are  dependent  on  the  operating  voltage,  the  line  con- 
stants and  the  position  of  the  arcing  ground  on  the 
line.  With  more  data  as  to  the  variation  of  the  stresses 
with  frequency  in  a  given  case,  it  will  be  possible  to 
determine  virith  reasonable  accuracy  the  stresses  that 
the  insulators  of  any  line  will  have  to  stand  by  assum- 
ing arcing  grounds  at  different  points  on  the  line  and 
applying  the  power  equations  experimentally  deter- 
mined. These  will  be  of  the  general  exponential  form, 
with  the  probable  addition  of  another  exponential  term 
for  frequency  variation,  as  indicated  by  the  tests. 

Disturbances  Caused  by  Grounds 

When  a  ground  is  permanent  and  solid  there  is  a 
transient  change  from  stability  in  one  condition  to 
stability    in    another.     The    resulting    transients    have 


"'  FIG.    1 — CONNECTIONS    FOE   ARTIFICIAL    LINE 

A,  B,  protective  helixes :  L,  loading  Inductances  ;  C,  Insulator 
condensers  ;   T,  transformer. 

been  well  .studied  and  their  analysis  is  involved  though 
not  difficult.  On  systems  operating  with  grounded  neu- 
tral the  electromagnetic  disturbances  caused  by  this 
short  circuit  may  produce  mechanical  stresses  of  con- 
siderable maijTiitude. 
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When  the  ground  is  unstable  in  character  a  series 
of  transient  waves  will  be  set  up  each  time  the  ground 
is  made  and  broken.  As  long  as  the  current  in  the 
power  arc  is  constant  there  will  be  no  tendency  toward 
oscillation   in  the  line,  but  with  a  variation   in   this 


< lOZSec-r 


1  1 


<     .16  Sections  ■  > 
FIG.  2 — MULTI-SECTION  CONDENSER  USED  AS  POTENTIOMETER 

current  the  conditions  will  change.  On  the  breaking 
of  the  arc  the  condenser,  consisting  of  the  capacitance 
of  the  line,  will  discharge  across  the  gap,  and  the  line 
will  oscillate  in  sections  on  each  side  of  the  point  of  the 
ground,  at  a  frequency  depending  on  the  length  and 
constants  of  the  sections  involved. 

It  has  been  shovra  by  Ryan*  that  the  effect  of  a 
superposition  of  high  frequency  upon  low  audio-fre- 
quency voltages  was  to  give  the  combination  a  spark- 
ing distance  equal  to  the  sum  of  the  sparking  distances 
of  the  two  separately,  and  this  being  true,  it  follows 
that  the  dielectric  stresses  imposed  on  a  system  by  such 
a  combination  of  high  and  low  frequencies  may  be  the 
sum  of  the  separate  stresses  due  to  each  alone. 

Thus,  while  it  is  pretty  well  accepted  that  e.xcept  for 
sustained  high-frequency  voltages,  in  which  case  the 
destruction  is  largely  due  to  the  terrific  dielectric  losses 
entailed,  high-frequency  voltages  are  not  more  destruc- 
tive to  insulators  than  low-frequency  voltages,  at  the 
same  time  under  certain  combinations  of  inductances 
and  capacitance  very  high  potentials  may  be  produced 
by  their  combination.  In  the  case  of  a  transmission 
line,  the  oscillations  set  up  by  an  arcing  ground  are 
superposed  on  the  low-frequency  voltage  of  the  line,  the 
resultant  stress  being  a  combination  of  the  stresses 
due  to  each. 

Moreover,  when  a  section  of  line  is  thus  set  in  oscil- 
lation the  high-frequency  oscillations  are  communicated 
to  the  rest  of  the  line  and  under  certain  conditions  may 
produce  therein  terrific  instantaneous  voltages. 

Discussion  of  the  Mathematical  Theory 

When  a  circuit  of  inductance  L  and  capacitance  C  is 
charged  to  a  voltage  E  and  then  short-circuited  in  such 
a  manner  as  to  permit  the  condenser  to  discharge 
through  the  inductance,  the  discharge,  as  is  well  known. 


•"Sustained   Radio-Frequency  High-Voltage   Discharge,"   Trans- 
actions Inat.  Radio  lings.,  Sept.   16,  1916. 
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is  oscillatory,  involving  a  transfer  of  energy  from  the 
electrostatic  to  the  electro-magnetic  field  in  successive 
oscillations  in  such  a  manner  that,  neglecting  the  fac- 
tor by  which  the  stored  energy  is  dissipated,  the  max- 
imum electromagnetic  energy  must  equal  the  maximum 
electrostatic  energy,  or 

LI,„'/2  =  CE,n'/2. 

Em         =  maximum  transient  voltages. 

Im  =  maximum  transient  current. 

However,  owing  to  the  resistance  of  the  circuit,  the 
energy  is  dissipated  and  the  succeeding  maximum 
\alues  of  electrostatic  and  electromagnetic  energy  de- 
crease according  to  an  exponential  law. 

From  these  facts  we  get  the  well-known  relation 


or  what  is  called  the  surge  impedance  of  the  line.  The 
physical  significance  of  this  factor  may  perhaps  be 
better  understood  when  we  say  that  it  is  the  impedance 
offered  at  any  point  to  an  advancing  wave  of  the  fre- 
quency given  by   these  line  constants.     F'rom   this  we 


Given,  then,  the  constants  of  the  line  and  Im  or  Em, 
and  knowing  the  instant  at  which  the  oscillations  start, 
we  can  completely  determine  the  resulting  oscillating 
transient. 

Thus  in  the  case  of  an  arcing  ground  on  a  transmis- 
sion line  Em  is  the  maximum  voltage  to  ground  and  is 
known,  and  from  it  we  can  determine  /,„,  and  if  the 
phase  angle  of  the  starting  point  is  known  we  can 
determine  the  o.scillating  transient  completely. 

Therefore,  in  the  case  of  a  transmission  line  with 
an  arcing  ground  the  total  dielectric  stress  resulting 
will  be  the  normal-frequency  voltage  stress  plus  the 
high-frequency  oscillating  transient  stress  applied  in 
the  form  of  series  of  highly  damped  trains  obeying  the 
above  equations. 

Again,  if  a  line  is  short-circuited  and  the  short- 
circuit  current  /,„  is  suddenly  broken,  the  maximum 
voltage  that  can  be  induced  is  /,„Z.  Thus  in  an  arcing 
ground  on  a  transmission  line,  especially  when  the  neu- 
tral is  grounded,  but  to  a  considerable  extent  even 
with  isolated  neutral,  we  find  on  the  making  of  the 
ground  a  determinable  oscillating  current  of  maximum 
value  /,„  and  on  the  breaking  of  the  ground  a  deter- 
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FIGS.  3,  4  AND  5 — EFFECT  OF  POWER   (OR  CURRENT)    AT  THE  ARC   UPON   STRESS  ON  INSULATORS  CAUSED  BY  ARCING  GROUND 

Oscillation    frequency    varlea    with    location    of  the    ground,    as  shown    In    FIr.    3,    740,000   cyde.-i,   and   in    Fig.    I,    960,000   cycles. 

I'lirve  o  shows  total  voltage  stress:    b,  that  due  to   60-cyclc  voltage,    and    c,    the    high-frequency    oscillation    component.      Curves 

(d)    and    (c).    Fig.    5,    give    oscillation    voltage  on    five    outside  end  turns  of  Inductances   a  and   b    (Fig.   1),   for  oscillation   fre- 
quency of  740,000  cycles. 


Ket  at  once  E,„  =  I,„Z,  and  so  if  /,„  or  Em  is  known  the 
other  can  be  computed.  Thus  the  voltage  is  equal  to 
the  current  in  the  arc  times  the  surge  impedance  of  the 
line,  and  the  current  is  a  function  of  operating  voltage 
and  line  constants  or  of  the  location  of  the  ground. 

Since  the  maximum  electrostatic  and  electromagnetic 
energies  must  be  equal,  we  see  further  that  Li'/2  -\- 
Ce'  2  =  constant  =  A',  where  i  =  instantaneous  cur- 
rent, f  =;  instantaneous  voltage. 

From  these  conditions  it  will  be  seen  that  the  cur- 
rent   is  a  maximum   when   the   voltage   is   0   and   vice 
versa,  so  if  the  voltage  is  a  sine  function  the  current 
will  be  a  cosine  function,  and  we  shall  then  have,  neg- 
lecting the  factor  by  which  the  energy  is  dissipated: 
i   =  I,.,  cos   (0 — •/) 
e  =  Em  sin   (0 — v) 
wherein   3^2-  ft,  and  f  is  the  phase  angle  at  the 
moment  the  oscillations  start,  or  i,  =  /»:  cos  v  is  the 
value  of  the  oscillating  current  at  the  moment  of  start- 
ing the  oscillation.    Likewise  e^  =  £"„,  sin  ■;  is  the  value 
of  the  oscillating  voltage  at  the  moment  of  starting  the 
oscillation. 


minable  oscillating  voltage  of  maximum  Em  =  ImZ, 
where  /,„  is  the  maximum  current  to  ground  and  is 
dependent  on  the  position  of  the  ground  and  on  the 
line  constants. 

This  oscillating  current  in  combination  with  the 
constants  of  the  line  may  cause  high-voltage  stresses 
in  the  line,  especially  at  transition  points,  such  as 
connected  transformers  or  cables  attached  to  it,  which 
are  added  to  the  normal-frequency  voltage  stress,  and 
the  oscillating  voltage  caused  by  the  rupture  of  the 
ground  current  also  adds  its  stress  to  the  normal-fre- 
quency voltage  stress. 

From  these  relations  it  is  not  a  difficult  matter  to 
evolve  the  general  equations  of  the  line  under  arcing 
ground  which  appear  in  one  form  as: 

Ql  rt 


'^|l'-\'' 


— -((-t-«.)  —     (1^1., 

2^     '  +  D.e     • 


These  equations  are  simply   a   mathematical   expres- 
sion of  the  fact  that  in  a  transmission  line  subject  to 
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arcing  grounds  there  will  be  superposed  on  the  easily 
calculated  normal-frequency  voltage  and  current  waves 
transient  waves  of  voltage  and  current  of  frequency  de- 
pendent, in  a  given  line,  upon  the  location  of  the  ground 
from  transition  points  in  the  line,  as  the  section  be- 
tween the  ground  and  transition  point  will  oscillate  at  a 
frequency  determined  by  the  constants  of  the  section. 
Thus  the  section  on  either  side  of  the  ground  will  in 
general  oscillate  at  different  frequencies,  and  in  cer- 
tain rare  cases  the  two  sections  will  resonate.  In 
any  case  disturbances  from  each  section  will  be  re- 
flected in  to  the  other,  and  it  is  readily  seen  that  the 
situation  becomes  very  comple.x  in  a  short  time  (meas- 
ured in  micro-seconds).  The  following  experiments 
were  undertaken  in  an  attempt,  partially  successful,  to 
isolate  the  effects  of  such  a  condition. 

Arrangement  of  Artificial  Line 

An  experimental  line  was  built  up  of  massed  con- 
stants as  indicated  in  Fig.  1  (massed  constants  were 
used  because  of  the  expense  of  building  one  with  even 
approximately  distributed  constants),  and  an  artificial 
arcing  ground  was  placed  on  the  line  as  indicated. 

The  inductance  of  the  line  was  lumped  as  shown  and 
consisted  of  large  air-core  helixes,  while  the  necessary 
capacitance  was  secured  by  connecting  various  insulators 
whose  capacitances  had  been  measured  between  the  line 
and  ground  as  indicated.  A  corona  cage  was  employed  as 
a  condenser  and  surge  indicator.  The  load,  not  used 
in  the  first  experiments,  consisted  of  several  small 
glass  tubes  full  of  distilled  water  connected  in  zigzag 
by  means  of  short  pieces  of  rubber  tubing.  Sections 
of  this  could  be  cut  in  or  out  to  regulate  the  current 
drawn.  The  transformer  was  a  125,000-volt,  10-kw. 
unit  operated  directly  from  a  generator  in  the  labora- 
tory so  connected  as  to  give  nearly  a  pure  sine  wave. 

The  initial  experiments  were  carried  out  as  follows: 
A  certain  voltage  E  was  held  on  the  line  and  the  gap 
G  closed  until  it  arced  over.  The  voltage  across  the 
arc  was  then  reduced,  owing  to  the  inherent  regulation 
of  the  line,  extinguishing  it.  This  permits  the  line 
voltage  to  rise  again,  reforming  the  arc,  and  this  proc- 
e.ss  is  repeated,  rather  rapidly  duplicating  almost  ex- 
actly the  action  of  an  actual  line  under  arcing  ground. 
This  work  was  carried  out  in  the  dark,  and  with  the 
spark  shielded  it  was  possible  to  see,  by  the  increase 
of  corona  on  the  corona  rod  and  on  the  insulator  pins, 
that  a  quite  appreciable  increase  in  voltage  on  the 
insulators  resulted  on  every  making  and  breaking  of 
the  arc.  The  results,  however,  were  so  transient  that 
they  could  not  be  recorded,  so  the  gap  was  replaced  by 
a  rotary  gap  which  made  and  broke  the  arc  very  rapidly 
and  continuously,  thus  maintaining  the  desired  effects. 

The  insulators  used  as  condensers  in  this  line  are 
in  the  same  relation  to  the  normal  frequency  and  tran- 
sient voltages  as  the  insulators  of  lines  under  operation 
commercially;  therefore  any  extra  strain  found  on  them 
traceable  to  this  arcing  ground  would  be  a  measure  of 
the  corresponding  insulator  duty  on  a  line  in  operation. 
The  first  observations  were  by  means  of  the  extra 
corona  formation  on  the  pins  and  caps  when  the  arc 
was  in  operation.  The  photographs  show  this  effect, 
but  it  will  be  recognized  at  once  that  no  quantitative 
measurement  of  it  was  possible  in  this  way. 

The  evidence  of  a  decided  increase  in  voltage  stress 
on  the  insulators  was  very  plain.  The  corona  stream- 
ers on  the  corona  cage  were  lengthened  several  inches, 
and  the  corona  around  the  insulator  pins  became  very 


vicious  when  the  arc  was  working.  It  now  became 
necessary  to  make  quantitative  measurements  of  the 
voltage  stress  at  the  insulators.  A  sphere  gap  would 
short-circuit  the  line  on  arc-over  and  was  of  course 
not  to  be  considered.  A  cathode-ray  tube  would  have 
been  ideal,  but  it  was  not  available. 

It  therefore  became  necessary  to  develop  a  device 
to  measure,  by  means  of  a  spark  gap,  the  dielectric 
stress  on  an  insulator  string  when  under  the  influence 
of  combined  60-cycle  and  high-frequency  pressure  with- 
out the  formation  of  a  power  arc  in  parallel  with  the 
insulator  string  or  changing  the  constants  of  the 
oscillating  circuit  to  an  appreciable  extent. 

Multi-Section  Condenser  Use  for 
Measuring  Voltage 

The  conditions  necessitated  the  use  of  a  device 
which  would  give  a  definite  and  stable  increment  of 
the  total  stress  up  to  a  point  of  breakdown  of  the 
gap  and  which  would  not  change  appreciably  the 
capacitance  of  the  circuit  when  the  gap  broke  down. 
The  work  of  Professor  Ryan  in  determining  the  dis- 
tribution of  the  stress  on  the  surface  of  an  insulator, 
in  which  he  employed  a  multi-section  condenser  to  se- 


FIG.   6 — HEAVY  corona  DUE  TO  OSCILLATORY  VOLTAGE 

Left,  corona  on  insulator  pin  for  SS.OftO  volts.  60  cycle,  noii- 
o.scillating ;  right,  with  arcing  ground.  46.000  volt.---,  60  cvclcs. 
oscillation    frequency    730,000. 

cure  definite  fractions  of  the  total  operating  voltage,  led 
to  an  investigation  of  this  method  for  these  particular 
conditions. 

The  oscillating  section  of  the  line  under  investiga- 
tion had  an  average  capacitance  of  78.76  X  10'  nif. 
and  an  inductance  of  7.103  X  10°  henries,  which 
with  lumped  inductance  and  capacitance  gave  a  natural 
frequency  of  847,550  cycles  per  second. 

A  condenser  was  built  up  of  103  sections  in  series, 
as  shown  in  Fig.  2,  each  section  consisting  of  thin 
metal  plates,  6  cm.  X  5  cm.,  with  a  glass  plate  0.1296 
cm.  thick  between  the  plates,  the  whole  clamped  firmly 
together  and  immersed  in  oil.  The  capacitance  of 
these  sections  in  series  was  0.119  X  10°  mf.,  and 
the  frequency  with  this  condenser  added  to  the  line 
was  846,900  cycles  per  second.  The  spark  was  placed 
across  sixteen  end  sections  of  this  condenser,  and  on 
breakdown  of  the  gap  short-circuiting  these  sections 
the  capacitance  of  the  remaining  eighty-seven  sections 
in  series  was  0.1414  X  10°  nif.,  giving  a  change  in 
capacitance  of  0.0224  X  10°  mf.  in  a  circuit  contain- 
ing 78.88  X  10°  mf.  Obviously,  the  change  caused 
by  the  breakdown  of  the  gap  across  these  sections  does 
not  change  the  conditions  of  the  circuit  within  the 
degrees  of  accuracy  obtainable  in  such  e.xperimentai 
work. 

This  equipment  was  then  calibrated  on  60  cycles  by 
determining  for  various  voltages  the  sphere  gap  break- 
down across  the  sixteen  sections.  The  results  of  many 
such  determinations,  reduced  to  standard  conditions  of 
barometer  and  temperature,   indicate  a   very   .'satisfac- 
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tory  integrity.  This  calibration  will  not  be  correct  for 
high-frequency  voltages  because,  owing  to  the  dielec- 
tric spark  lag,  the  sphere  gap  at  high  frequency  in- 
dicates a  lower  voltage  than  is  actually  impressed,  es- 
pecially when  the  oscillations  are  in  the  form  of  rather 
highly  damped  trains  ( the  spheres  used  were  small. 
:?.l  cm.  in  diameter).  The  error,  however,  will  be  an 
indication  of  a  lesser  stress  than  that  actually  put 
upon  the  apparatus. 

The  condenser  was  supported  in  oil  on  hard-wood 
blocks  boiled  in  oil  and  the  whole  device  was  carefully 
guarded  from  stray  electrostatic  fields  and  leakage. 

With  the  development  of  this  device  the  scope  of 
the  work  was  greatly  extended  and  further  auxiliary 
devices  became  necessary.  A  means  of  measuring  the 
combined  high-fre(|uency  and  60-cycle  current  was  pro- 
vided by  the  rebuilding  of  an  old  hot-wire  voltmeter 
into  an  ammeter. 

CuEBENTs  Measured  with  Hot-Wire  Instrument 

Data  were  now  taken  in  order  to  determine  in  so 
far  as  possible  the  increase  of  voltage  stress  due  to  this 
arcing  ground  as  a  function  of  the  power  feeding  into 
the  arc  or  of  the  current  in  the  arc.  The  power  in 
the  arc  was  approximated  by  subtracting  from  the  in- 
put to  the  transformer  on  the  low-tension  side  the 
known  losses  of  the  transformer  and  line.  For  the 
current  relations  current  measurements  were  made  with 
the  hot-wire  ammeter. 

In  P^ig.  3  a  is  the  total  stress  for  the  oscillatory  case, 
k  is  the  part  of  this  due  to  the  GO-cycle  line  voltage,  and 
f  is  the  duty  due  to  the  oscillations,  in  this  case  at  a 
frequency  of  740,000  cycles  per  second.  The  line  is 
unloaded  in  this  test.  In  Fig.  4  the  same  curves  are 
shown  for  different  locations  of  the  ground  on  the 
.same  line,  giving  a  frequency  of  960,000  cycles  per 
second  line  unloaded. 

In  Fig.  5  the  same  values  are  plotted  against  the 
current  in  the  arc  at  a  frequency  of  740,000  cycles. 
Curves  d  and  e  are  voltages  across  the  five  outside  end 
turns  of  inductances  a  and  b,  showing  that  the  sections 
on  each  side  of  the  ground  were  oscillating.  Curve  d 
is  for  inductance  a,  nearest  the  transformer.  The 
higher  values  of  stress  indicated  on  the  inductance  on 
the  .source  side  of  the  ground  are  probablj-  due  to  the 
current  drawn  through  inductance  a,  which  affects  the 
field  distribution  and  so  the  distribution  of  stress. 
The  ordinates  are  voltage  stress  across  condenser  po- 
tentiometer or  duty  on  line  insulators. 

Ubtkkmin.vtion  of  Equations  for  Voltage 
Stress  on  Insulators 

The  curves  c,  of  Fig.*;.  3  and  4,  were  plotted  with 
'"garithms  of  the  voltage  stress  as  ordinates  and  the 
■Apouential  equations  of  the  curves  were  determined, 
while  the  rectangular  equations  of  the  curves  in  Figs. 
'',  4  and  5  were  determined  by  the  sigma-delta  method 
"(  reduction.  The  results  of  these  determinations  are 
-summarized  below  and  warrant  careful  examination: 


frequency  of  oscillation  is  very  interesting,  but  until 
a  vast  amount  of  data  is  available  deductions  as  to 
this  feature  of  the  work  are  unwarranted.  The  im- 
portant point  is  the  establishment  of  the  variables  in 
equations  satisfying  the  data  that  will  give  informa- 
tion as  to  the  manner  in  which  the  voltage  stress  is 
dependent  on  line  conditions. 

It  will  be  noted  that  the  initial  points  of  the  curves 
do  not  satisfy  the  data.  The  reason  for  this  is  that 
there  is  a  certain  amount  of  current  or  power,  as  the 
case  may  be,  required  to  maintain  the  arc,  and  values 
approaching  this  minimum  or  below  it  will  naturally 
be  erratic  and  unreliable;  so  the  equations  can  be  seen 
to  represent  the  conditions  only  for  values  of  the  vari- 
ables well  above  the  minimums  required  to  maintain 
the  arc. 

Interpretation  of  Experimental  Data 

The  voltage  stress  is  seen  to  be  a  function  of  the 
power  in  the  arc  and  specifically  of  the  square  of  the 
power.  Since  the  power  is  a  function  of  voltage  and 
current,  it  will  be  seen  at  once  that  the  position  of  the 
arc  on  a  given  line  is  a  vital  factor  in  the  severity  of 
the  voltage  stress  resulting  from  the  arc.  The  line 
voltage  for  a  given  line  is  constant,  and  the  current  will 
depend  on  the  amount  of  impedance  in  the  line  between 
the  arc  and  the  generator  or  the  distance  between  the 
are  and  the  generator.  The  indications  are  then  that 
the  arcs  forming  close  to  the  generating  station  are 
likely  to  be  much  more  severe  in  their  effects  than  those 
further  away  for  two  reasons — first,  the  power  or  cur- 
rent concerned  is  greater,  and,  second,  the  frequency 
of  oscillation  will  be  higher.  From  the  equations  de- 
rived from  Figs.  3  and  4  it  will  be  seen  that  for  high 
frequencies  the  curve  starts  at  a  lower  value  but  in- 
creases more  rapidly  than  for  low  frequencies.  The 
limits  within  which  this  holds  are  not  known  at  pres- 
ent, but  it  is  probable  that  it  does  not  hold  strictly  for 
frequencies  much  above  2,000,000  cycles.  All  of 
these  conclusions  are  amply  supported  by  operating 
evidence. 

The  fact  that  the  voltage  stress  is  a  function  of  the 
cube  of  the  current  indicates  that  the  resistance  of  the 
arc  is  also  a  function  of  the  current,  a  fact  that  has 
been  reported  by  several  investigators.  If  this  were 
not  so,  the  stress  would  be  a  function  of  the  fourth 
power  of  the  current.  The  evidence  is  therefore  that 
the  fact  of  the  current-resistance  characteristic  of  the 
arc  being  negative  tend?  to  increase  the  severity  of  the 
arc  when  once  formed.  This  is  another  factor  in  the 
instability  of  conditions  around  the  minimum  values  of 
nower  and  current  required  to  maintain  the  arc. 


Fig. 

Equations 

Frequency 

S 

E  =  7.20<' »  "9P 

E  =  9.31  H-  1.62P' 

740.000 

4 

E  =  6.37c  »  "sp 

E  =  8.58  -1-  3.4P' 

960,000 

i 

E  =  5  -(-  18,0007' 

740,000 

The  apparent  variation  of  these  equations  with  the 


IT  IS  inspiring  to  think  that  in  the  flake  of  snow  and 
in  the  drop  of  rainfall  man  should  have  discovered 
little  elves  full  of  energy  and  ready  to  work  for  him. 
It  is  criminal  to  continue  indefinitely  using  up  our 
rapidly  vanishing  fuel  reserves  while  the  potential  poiver 
in  our  great  rivers  rushes  heedlessly  and  uselessly  down 
to  the  sea.  Only  the  armistice  intervened  to  save  the 
industries  of  the  country  from  a  realization  of  an  acute 
power  shortage.  What  would  we  say  to  the  railroads  if 
they  persisted  in  speeding  long  trains  of  empty  cars 
from  the  center  of  the  country  to  the  Gulf  and  the  two 
oceans  while  freight  and  people  stood  beside  the  tracks 
awaiting  transportation?— E.  K.  HaLL,  vice-president 
American  Telephone  &  Telegraph  Company. 
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The  Industrial  Load  in  California 

Adoption  of  Electric  Drive  in  Primary  Industries  Very  General 
—  Central  Station  Figures  for  First  Quarter  of  Year  Indicate 
Large    Increases  in    Industrial    Load- — Advantages   of  Motors 


THERE  is  perhaps  nothing  else  as  potent  in  the 
resumption  of  normal  financial  conditions  as 
increased  production.  In  virtually  all  lines  of 
industry  reduction  in  hours  of  labor  has 
accompanied  to  a  greater  or  less  degree  increases  in 
wages.  Increased  production  must,  therefore,  be  accom- 
plished by  the  same  workmen  in  a  shorter  time,  a  seem- 
ing impossibility  in  view  of  the  reports  coming  from 
manufacturers  of  all  classes  that  individual  production 
per  hour  of  employment  has  lowered  since  the  end  of 
the  war.  The  elimination  of  unnecessary  motions  by  the 
workman  and  the  speeding  up  and  constant  operation  of 
machinery  will  help,  and  the  electric  motor -has  a  very 
essential  place  in  this  respect. 

The  recent  large  growth  in  the  utilization  of  electrical 
energy*  in  California  industries  is  clearly  accentuated  by 
the  central-station  returns  received  from  that  state  by 
the  Electrical  World  during  the  first  quarter  of  this 
year.  Car  shortage,  unsettled  labor  conditions  and 
seasonal  variation  in  illumination  requirements  were 
factors  tending  to  lower  the  output  of  central  stations 
materially,  but  despite  these  three  adverse  conditions  the 
average  daily  output  has  gradually  increased  from 
8.832,000  kw.-hr.  in  January  to  9,030,000  kw.-hr.  in 
April. 

In  an  endeavor  to  ascertain  the  extent  and  distribu- 
tion of  this  industrial  load  in  California,  the  Electrical 
World  sent  detail  questionnaires  to  1,310  industrial  con- 
cerns. The  names  of  these  firms  were  obtained  through 
the  various  local  chambers  of  commerce  of  the  state,  and 
the  list  is  believed  to  represent  the  total  number  of 
primary  industrial  establishments  employing  more  than 
fifty  operatives  each.  Fig.  1  shows  the  distribution  of 
these  industrial  plants  by  sections  of  the  state.  Answers 
have  been  received  from  299  companies  which  were  so 
distributed  among  various  industries  as  to  give  a  very 
definite  idea  of  the  industrial  power  situation  in 
California.    Some  very  optimistic  conclusions  relative  to 


the   advantages   of  electrical   energy   in   industry  as  a 
whole  are  to  be  drawn  from  this  survey. 

Groups  of  Manufactlhers 

The  Census  of  Manufactures  for  1914  divides  all 
manufacturers  into  fourteen  general  groups  as  follows: 
Food  and  kindred  products ;  textiles ;  iron,  steel  and  their 
products;  lumber  and  its  manufactures;  leather  and  its 
finished  products;  paper  and  printing;  liquor  and 
beverages ;  chemicals  and  allied  products ;  stone,  clay 
and  glass ;  metal  and  metal  products  other  than  iron  and 
steel;  tobacco  manufactures;  vehicles  for  land  trans- 
portation ;  railroad  repair  shops,  and  miscellaneous 
industries.  The  principal  manufacturing  industries  in 
California  using  electricity  as  a  source  of  power,  as 
indicated  by  the  survey,  are  iron  and  steel,  including 
foundries  and  machine  shops;  shipbuilding;  cement 
plants;  food,  including  canning  and  preserving  plants; 
mining;  paper  mills  and  paper  products;  chemicals,  and 
lumber  and  lumber  products.  The  accompanying  table 
gives  detailed  data  on  the  utilization  of  electric  power  in 
these  industries  as  well  as  in  other  industries  of  less 
importance.  Probably  the  most  interesting  data  in  this 
table  show  the  comparatively  small  amount  of  energy 
generated  by  private  plants.  The  generation  of  energy 
by  the  private  plants  of  lumber  and  mining  companies  is 
to  be  expected  on  account  of  their  isolation  and  the 
difficulty  in  taking  care  of  the  waste,  but  the  fact  that 
with  the  further  exception  of  the  food  and  iron  and 
steel  industries,  no  report  of  other  private  generating 
plants  was  received  is  a  clear  indication  of  the  efficient 
manner  in  which  the  central  station  is  meeting  the  load 
requirements  of  California's  industries.  There  is 
probably  no  other  section  of  the  country  which  can  show 
such  a  mastery  of  the  industrial  situation  by  the  central 
stations. 

The  food-preparation  industry  is  the  most  important 
in    California    in    value    of    products.      This    industry 
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includes  the  canning  of  fruits  and  vegetables,  fish, 
oysters,  clams,  etc.;  packing  of  dried  fruits,  the  manu- 
facture of  pickles,  jellies,  preserves,  sauces,  etc.;  whole- 
sale slaughtering  and  meat  packing  and  manufacture  of 
sausage;  flour-mill  and  grist-mill  products;  butter, 
cheese  and  condensed  milk,  and  sugar  manufacture. 
There  are  316  plants  of  this  general  class  in  the  state 
employing  more  than  fifty  operatives  each,  of  which  45 
pei  cent  are  in  the  north  central  part  of  the  state.  The 
reports  received  indicate  that  about  21  per  cent  of  the 
electrical  energy  used  in  food-preparation  factories  is 
generated    in    private    plants   and    that    the   amount   of 


energy  used  in  an  average  factory  of  this  type  is  about 
221,400  kw.-hr.  per  year.  In  the  ninety-si.\  factories 
reporting,  2,207  motors  were  installed  with  a  total 
rating  of  :'.2,'.i68  hp.  Of  the  total  number  of  motors  35 
pel-  cent  are  under  5  hp.  The  largest  motor  installed  is 
rated  at  500  hp.,  but  the  rating  of  the  larger  motors  in 
a  majority  of  the  plants  ranged  from  25  hp.  to  30  hp. 
The  small  motors  range  between  1  hp.  and  1  hp.  The 
usual  voltage  is  440  and  220,  but  two  plants  reported 
using  voltage  as  high  as  2,000.  About  73  per  cent  of 
the  machines  are  belt-driven,  and  22  per  cent  are  direct- 
connected  or  I'eared,  the  remainder  being  chain-driven. 
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Distribution  of 
California's  Principal 
Industrial  Plants 

Only  those  plants  employing  fifty  or 
more  operatives  have  been  shown. 
Of  these  1,310  plants  299  of  the 
largest  users  of  power  submitted  a 
summary  of  their  power  require- 
ments, as  shown  in  the  tabulation  on 
page  428.  It  is  of  interest  to  note 
that  with  214,980  hp.  connected  load 
and  a  consumption  of  193,000,000 
kw.-hr.  for  1919,  only  9,500,000 
kw.-hr.  was  generated  by  private 
plants. 
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Chemical  Industry  =16  Plant 
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Shipbuilding  Industry  =15  Plants 
Miscellaneous  Industries  =  135  Plants 
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The  uses  of  electrical  energy  in  factories  of  this 
industiy  are  many  on  account  of  the  varied  processes 
necessary  in  the  manufacture  of  food  products.  Motors 
are  used  to  operate  pumps,  cream  separators,  churns, 
bottle  and  can  washers,  refrigeration  machinery,  con- 
veyors, elevators,  beet  slicers,  preserving  machinery, 
presses,  grinders,  sealing  machines,  blowers  and  com- 
pressors. The  heating  of  water  and  milk  and  the  opera- 
tion of  cookers,  sterilizers  and  dryers  is  accomplished  in 
many  cases  by  electrical  energy. 

Foundry  and  Machine  Shops 

The  iron  and  steel  industry,  which  in  Calfornia  is  con- 
fined to  foundry  and  machine  shop  activities,  ranks 
fourth  among  the  manufacturing  industries  of  the  state. 
There  are  about  208  plants  of  this  class  employing  more 
than  fifty  operatives  each,  of  which  about  71.2  per  cent 
are  in  the  north  central  section  of  the  state.  This 
industry  gives  employment  to  about  7  per  cent  of  the 
total  labor  of  the  state.  In  amount  of  electrical  energy 
used,  however,  it  ranks  first  among  California's 
industries,  and  the  returns  received  indicate  that  about 
31  per  cent  of  the  industrial  load  in  that  state  is 
utilized  by  foundries  and  machine  shops.  There  are 
5,262  motors  employed  by  the  sixty  companies  reporting, 
with  a  total  installed  rating  of  81,616  hp.  The  largest 
motor  installed  has  a  rating  of  800  hp.,  the  average 
rating  of  the  larger  motors  being,  however,  between  15 
hp.  and  20  hp.  The  usual  voltage  is  220,  although  in  a 
few  cases  voltage  of  440  is  reported.  More  than  63 
per  cent  of  the  machines  are  directly  connected  with  the 
motors,  and  36  per  cent  are  belt-driven. 

The  uses  of  the  motor  in  the  iron  and  steel  industry 
are  not  so  varied  as  in  the  food-preparation  industry. 
Among  the  primary  uses  are  the  operation  of  cranes, 
air  compressors,  sand  m.ills,  planers,  grinders,  boring 
mills,  straightening  presses,  fans,  blowers,  saws,  drill 
presses,  rolling  mills,,  hoists,  conveyors,  sand-blast 
exhausters,  etc. 

All  Large  Shipyards  Electrified 

The  shipbuilding  industry  could  not  be  considered  as 
a  primary  industry  of  California  prior  to  the  war.  At 
the  present  time,  however,  it  takes  rank  among  the  first. 
Practically  all  up-to-date  shipbuilding  yards  are 
equipped  throughout  with  the  latest  electrical  devices. 
The  thirteen  shipbuilding  plants  reporting  consume 
41,116,484  kw.-hr.  of  electrical  energy  per  year.  The 
survey  indicates  that  no  other  class  of  industry  in 
California  consumes  so  much  electrical  energy  per  plant 
with  the  exception  of  cement  mills.  During  the  war 
rush  period  the  central  stations  were  severely  taxed  to 
supply  the  demand  for  energy  from  shipyards.  This  has, 
of  course,  materially  decreased,  although  it  still  remains 
a  large  factor  in  the  industrial  load  of  the  state.  About 
1,941  motors  are  installed  by  the  reporting  companies, 
with  a  total  rating  of  46,100  hp.  The  class  of  work 
being  done  in  shipyards  requires  a  high  percentage  of 
large  motors.  The  largest  motor  reported  is  rated  at 
500  hp.,  and  the  average  rating  of  the  larger-sized 
motors  is  between  280  hp.  and  290  hp.  About  71  per 
cent  of  the  machines  are  directly  connected  to  the 
motors,  28  per  cent  are  belt-driven,  while  only  fourteen 
chain  drives  were  reported. 

Electric  motors  in  shipyards  are  used  to  operate  the 
following  machinery:  Compressors,  punches,  shears,  ship 
and  overhead  cranes,  bending  rolls,  scarfers,  angle 
benders,    lathers,    drill    presses,    pumps,    boring    bars. 


joiners,  cut-off  saws,  shapers,  pipe  tools,  winches, 
e.xhaust  fans,  bolt  cutters,  conveyors,  marine  rail- 
ways, etc. 

The  adoption  of  electric  drive  in  stone,  clay  and  glass 
plants  has  been  very  general.  One  large  cement  mill 
reported  an  annua!  consumption  of  20,866,970  kw.-hr. 
This  plant  uses  more  than  158  motors  with  a  total 
installed  rating  of  7,478  hp.  About  87  per  cent  of  the 
machines  in  this  plant  are  belt-driven,  and  12  per  cent 
are  direct-connected.  Electric  motors  are  used  to 
operate  crushers,  rollers,  kilns,  elevators,  conveyors, 
sack-filling  machines,  shovels,  compressors,  pumps, 
cranes,  screens,  drills,  etc, 

Lumber  Industry 

Lumbering  and  lumber  manufactures  constitute  one 
of  California's  primary  industries.  The  manufacturing 
end  of  the  lumber  industry  is  almost  all  electrically 
driven  at  the  present  time.  The  logging  operations 
which  could  be  worked  electrically  to  great  advantage 
are  handicapped  in  California,  or  in  fact  in  any  lumber 
country,   by   the  scarcity  of  power  transmission   lines. 

Motors  of  2,200  volts  could  be  used  in  logging  opera- 
tions, but  the  high  potential  of  60,000  volts  to  100,000 
volts  used  in  transmission  lines  would  make  necessary 
the  installation  of  a  portable  substation  and  lines  to 
follow  the  camps,  as  they  move  very  often.  Electric 
motor  drives  in  woodworking  plants  have  the  advantage 
of  decreasing  the  fire  hazard,  which  is  a  big  item  in  the 
lumber  industry.  Motors  allow  individual  control  and 
variable  speed  for  machines  such  as  hoists,  veneer 
peelers  and  conveyors. 

One  of  the  most  interesting  of  the  late  develop- 
ments in  the  use  of  the  electric  motor  in  the  lumber  in- 
dustry is  to  be  found  in  electrically  operated  set  work? 
on  carriages  in  sawmills.  Two  possible  developments  in 
the  near  future  are  the  use  of  electric  heat  for  dry  kilns 
and  magnetic  steps  on  saw  tables  or  clipper  tables.  The 
thirty-nine  lumber  companies  reporting  consume  a  total 
of  7,092,114  kw.-hr.  per  year,  of  which  about  51  per 
cent  was  generated  in  private  plants.  About  1,051 
motors  were  used,  with  a  total  rating  of  about  17,536  hp. 
The  most  widely  used  motor  in  the  operation  of  wood- 
working machinery  is  the  constant-speed  squirrel-cage 
induction  motor,  and  the  usual  voltage  is  440  or  220. 
The  few  isolated  lumber  plants  which  installed  2200-volt 
motors  are  getting  away  from  the  high  voltage  rapidly. 

The  reasons  for  this  change  to  low  voltage  are 
obvious — fire  and  safety  hazard,  high  cost  of  installation 
and  the  greater  damage  to  equipment  in  case  of  an 
electrical  breakdown.  Tho  companies  reported  about  82 
per  cent  of  the  machines  as  belt-driven,  17  per  cent 
directly  connected  and  only  five  chain-driven  machines. 

Some  of  the  machines  operated  by  electric  motors  in 
the  lumber  industry  are  saws,  lathes,  shapers,  borers, 
elevators,  jointers,  blowers,  drill  presses,  pipe  cutters, 
punch  presses,  pumps,  sorting  lumber  tables,  cranes,  etc. 
The  storage-battery  locomotive  for  trucking  is  widely 
used  in  the  lumber  industry. 

The  adoption  of  electric  drive  in  other  California 
industries  has  not  been  as  general  as  in  those  cited 
above.  It  is  possible,  however,  that  a  fuller  respon.se  to 
the  questionnaires  would  show  that  several  other  indus- 
tries were  adopting  electrial  drive  quite  generally. 

The  survey  indicates  a  large  and  fertile  field  for 
future  central  station  operations  and  furnishes  evidence 
of  the  completeness  with  which  the  central  stations  are 
now  covering  the  field. 
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Readers '  Views  and 
Comments 


Uebuilding  the  Devastated  Sections  in  France 

To  the  Editor  of  tin-  Elkcirical  World: 

Sir:  Why  have  not  American  contractors  participated 
in  the  rebuilding  of  the  devastated  regions  of  France? 
There  were  predictions  at  the  time  of  the  armistice  of 
great  opportunities  for  them.  Few  of  these  oppor- 
tunities have  been  realized.  There  are  a  number  of 
reasons: 

(1)  The  French  want  to  rebuild  according  to  French 
iiloas,  having  regard  also  for  the  traditions  of  the 
ruined  cities.  These  ideas  are  incompatible  with  the 
mass  production  proposed  by  some  American  contractors. 

(2)  The  French  have  a  pride  in  their  ability  to  carry 
on  construction.  They  resent  the  suggestion  that  they 
need  help.  There  is,  so  far  as  I  can  learn,  only  one 
construction  company  here  that  represents  American 
capital,  and  it  is  in  reality  a  French  company  manned 
by  French  engineers  and  contractors.  There  are  only 
three  Americans  in  a  responsible  force  of  probably  fifty. 

(3)  Construction  can  be  taken  in  hand  only  so  fast 
as  the  damages  can  be  determined.  This  is  an  enormous 
task  and  necessarily  can  proceed  only  as  rapidly  as  the 
relatively  limited  number  of  commissions  of  qualified 
men,  familiar  with  local  conditions,  can  work.  With 
the  fluctuations  in  wages  and  material  prices,  too,  these 
damage  credits  are  subject  to  frequent  change.  Under 
the  law,  an  owner  who  rebuilds  within  50  km.  (31  miles) 
of  the  original  site  is  paid  the  reproduction  value  as  of 
the  pr:scnt  date.  Necessarily  the  estimate  must  be 
revised  if  wages  and  material  costs  change.  A  20  per 
cent  credit  is  granted  as  soon  as  the  damages  are  deter- 
mined, and  other  advances  are  made  as  the  work  pro- 
ceeds. If  an  owner  chooses  not  to  rebuild,  or  to  rebuild 
at  a  distant  point,  he  receives  damages  based  on  values 
in  1914. 

(4)  The  French  government  wisely  decided  to  con- 
centrate on  work  in  the  order  of  its  economic  impor- 
tance: First,  the  reclamation  of  the  land  and  the  erec- 
tion of  temporary  dwellings,  then  the  restoration  of  the 
building-material  industry,  followed  by  the  reconstruc- 
tion of  factories  and  the  construction  of  permanent 
dwellings.  The  last  feature  has  hardly  yet  besn  taken 
in  hand.  Therefore  plans  for  rebuilding  whole  towns 
in  permanent  construction  were  not  in  order  early  in 
1919  and  are  scarcely  in  order  today. 

(5)  Building  materials  are  scarce  and  must  be  dis- 
tributed so  that  in  all  districts  and  towns  progress 
may  be  at  about  the  same  rate. 

There  are  other  reasons,  but  these  are  the  really 
important  ones. 

It  is  worth  noting  that  the  financing  of  work  was 
not  referred  to  until  the  question  was  raised  by  the 
visitor.  In  other  words,  the  various  factors  above  men- 
ioned  have  always  disposed  of  the  American  contractor 
before  the  question  of  finance  was  reached.  The  tra- 
ditional position  that  all  flows  to  the  man  with  money 
did  not  hold  here.  Of  course,  France  would  still  like  to 
b'v?  .\merican   credits,   but  only  to  allow  her   to   pay 


lor  raw  material  when  the  exchange  has  returned  to 
normal   or   materially    improved. 

There  is  still  much  work  to  be  done.  In  fact,  only 
a  beginning  has  bjen  made,  but  the  work  is  not  likely 
to  be  done  by  American  contractors.  If  they  have 
capital  to  be  employed,  they  may  use  it  in  France  if 
they  want  to  lose  their  identity  and  organize  as  a 
French  company  with  French  officials.  Even  then  they 
will  not  get  work,  or  succeed  in  what  they  get,  unle.ss 
they  are  willing  to  respect  French  customs  and  acquire 
some  of  that  French  tact  to  which  we  are  largely 
strangers.  E.  J.  Mehren. 

Paris,  France. 

[E.  J.  Mehren,  editor  of  the  Engineering  News-Record, 
one  of  the  eleven  McGraw-Hill  publications,  has  just  re- 
turned from  Europe  and  reporting  on  engineering  progress 
and  opportunities  there.  This  letter,  containing  some  of  his 
observations  on  conditions  in  the  devastated  sections  of 
France,  with  special  reference  to  the  question  of  American 
participation  in  reconstruction,  will  interest  readers  of  the 
Electrical  World. — Editor.] 


Westinyhouse  Will  Not  Establish  Mail-Order  House 

To  the  Editor  of  the  Elkctrical  World: 

Sir:  I  wish  to  call  your  attention  to  the  fact  that 
the  note  published  in  the  Electrical  World  of  Aug.  21, 
p.  409,  stating  that  the  Westinghouse  Electric  &  Manu- 
facturing Company  will  establish  a  mail-order  house 
for  the  distribution  of  small  electrical  equipment  and 
supplies  at  Springfield,  Mass.,  is  incorrect  as  stated, 
since  it  implies  that  we  propose  to  sell  electrical  house- 
hold apparatus,  etc.,  by  mail,  and  this  we  have  no  in- 
tention of  doing. 

What  we  do  propose  to  do  here  is  as  follows:  We 
have  quite  a  large  bu.-^iness  in  supplying  parts  for  the 
electrical  .starting,  lighting  and  ignition  equipment  for 
automobiles,  which  we  sell  to  our  i-egular  authorized 
dealers.  As  much  of  this  business  is  by  correspondence 
and  practically  all  shipments  are  made  by  parcel  post, 
we  are  arranging  at  Springfield,  which  will  be  the  head- 
([uarters  of  our  automobile  equipment  department,  to 
organize  this  line  of  work  in  better  shape  than  hereto- 
fore. This,  as  you  can  see,  is  not  a  mail-order  busi- 
ness in  the  strict  sense  of  the  word,  nor  does  it  apply  to 
any  household  line.  W.  H.  Easton, 

Publicity    Department,    Westinghouse    Electric    & 
Manufacturing  Company,  New  York  City. 


Forestallers  and  Water  Power 

To  the  Editor  of  the  ELECTRICAL  WORLD: 

Sir:  First  among  the  things  to  be  avoided  by  the 
friends  of  water-power  development  are  the  wiles  of 
"fake"  promoters.  One  of  the  greatest  nuisances  in 
our  complex  modern  civilization — as,  indeed,  he  has 
been  since  time  began— is  the  forestaller,  he  who,  scent- 
ing a  coming  want,  whether  it  be  for  theater  tickets, 
fuel,  foodstuffs,  residences,  building  lots  or  public 
service  franchises,*  gets  in  just  ahead  of  the  real  pur- 
chaser or  investor  and  extorts  a  totally  unearned  profit 
as  his  price  for  ceasing  to  obstruct  the  law  of  supply 
and  demand.  I  am  not,  of  course,  referring  to  the 
legitimate  middleman,  but  to  the  speculator  whose  sole 
idea  is  to  buy  cheap  today  and  sell  dear  tomorrow  and 
live  in  idleness  on  the  double  tribute  he  extorts.  By 
all  means  let  water-power  sites  be  kept  out  of  his 
clutches.  Frank  W.  Chase. 

Brooklyn,  N.  Y. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Reduction  of  Dielectric  Strength 
by  Testing 

SOME  operating  eng-ineers  specify  longer  high-voltage 
tests  than  the  standard  period  of  one  minute,  per- 
haps without  realizing  the  relative  effect  on  the  dielec- 
tric strength  of  the  insulation  being  tested.  For  the 
benefit  of  such  engineers  data  are  given  by  the  accom- 
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PROLONGED    TESTS    REDUCE    DIELECTRIC    STRENGTH    OP 
INSULATING    MATERIAL 

panying  curve,  which  gives  average  values  from  tests 
of  ordinary  solid  insulating  materials.  The  tests  were 
made  at  60  cycles  in  oil  at  75  deg.  C.  The  curves  may 
be  expressed  by  the  formula  G  =  100  —  21  log.,,,  T, 
where  G  is  the  present  dielectric  strength  on  the  basis 
that  insulation  tested  one  minute  has  100  per  cent 
strength  at  the  end  of  the  test,  and  T  is  the  duration  of 
the  test  in  minutes. 


Station  Conduit  Records  Help  iu 
Making  Alterations 

TO  SAVE  time  and  expense  when  making  alterations 
in  station  wiring  complete  records  of  conduits  and 
conductors  prove  very  useful.  In  such  records  made  by 
the  Pennsylvania  Water  &  Power  Company  a  number 
i3  given  to  each  pull  box  in  the  station  and  an  arbitrary 
number  to  each  conduit  emerging  in  the  pull  box.  A 
developed  view  of  the  pull  box  with  each  one  of  its  con- 
duits, .showing  exactly  its  location  and  number,  is  framed 
and  mounted  on  a  wall  close  to  the  pull  box.  A  duplicate 
record  is  kept  in  the  office.  It  is  a  practice  in  some 
stations  to  tag  or  mark  cables  in  pull  boxes,  but  it  has 
been  this  company's  experience  that»there  is  no  satis- 
factory system  of  doing  this.  One  trouble  is  that  the 
tags  are  liable  to  be  wrongly  replaced  when  alterations 
are  made.  For  this  reason  the  cables  are  identified  by 
means  of  the  location  of  the  conduits  from  which  they 
emerge.  A  li.st  is  made  up  of  every  circuit  in  the 
station,  on  which  are  recorded  the  purchasing  data  for 
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the  cable  and  a  record  of  the  number  of  -:ach  pull  box 
and  each  conduit  that  it  goes  through  from  its  origin 
to  its  destination; 

Such  records  should  be  made  while  the  station  is  being 
built,  and  they  should  be  changed  if  necessary  with 
each  alteration.  The  justification  of  going  to  the  expense 
of  completely  i-ecording  conduits  and  circuits  in  a  sta- 
tion already  constructed  depends  upon  how  badly  con- 
fused or  crowded  the  conduit  system  is  and  on  the 
frequency  of  alterations.  Such  an  expense  is  seldom 
warranted.  Alex.  Bauhan. 

Pennsylvania  Water  &  Power  Company, 

Baltimore,  Md. 


A  Megger  Fork  That  Facilitates  Testing 
Line  Insulators 

FOR  meggering  suspension-type  insulators  in  place 
the  fork  shown  here,  devised  by  the  Southern  Cali- 
fornia Edison  Company,  is  very  satisfactory.  As  such 
a  fork  often  receives  rough  handling  in  the  field,  even 
being  dropped  from  the  top  of  towers,  it  must  be  prac- 
tically unbreakable.  This  fonn  consists  of  a  S-in.  (2.2- 
cm.)  tube  of  T^-in.  (1.5-mm.)  micarta  and  is  about  7A  in. 


Brass  - 
Tube 


I  nicarf-a        i,  vt; 
^     Tube    I 


[| 


ADJUSTABLE  JOINT  AND  SPRING  CONTACTS  OF  THIS  MEGGER 
FORK  MAKE  IT  EASY  TO  TEST  INSULATORS  ON  THE  LINE 

( 19  cm.)  long.  Near  the  ends  of  this  tube  are  fastened 
forks  of  '-in.  x  A-in.  (13-mm.  x  1.6-mm.)  brass  clamped 
on  the  micarta  tube  and  spaced  apart  by  a  flat  brass 
separator.  Between  the  ends  of  each  fork  is  attached 
a  contact  spring  1  in.  (6  mm.)  in  diameter  and  4  in. 
(10  cm.)  long.  When  in  use  one  of  these  springs  rests 
on  the  cap  of  the  insulator  while  the  other  rests  on  the 
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stud.  At  the  center  of  the  tube,  by  means  of  an  adiust- 
ab'e  joint,  is  attached  a  brass  tube  into  which  a  ferrule 
on  the  end  of  a  bamboo  rod  may  be  inserted.  This  rod 
is  made  up  in  5-fl.  (1.5-m.)  sections  for  easy  carryinp. 
By  use  of  the  adjustable  joint,  which  is  attache<l  by  a 
wing  nut,  the  fork  may  be  turned  to  any  desired  angle 
for  testing.  Application  to  the  insulators  is  very  ea.sy 
as  the  springs  do  not  require  that  the  fork  be  held 
steadily  in  one  place.  The  lead  wires  are  inserted  in 
two  lugs  attached  to  the  forks.  In  order  to  avoid  creep- 
age  over  the  c'oth  insulation  on  the  lead  wires,  which 
are  of  extra  heavy  lamp  cord,  the  cloth  is  skinned  back 
about  2  in.  (5  cm.)  from  the  end  of  the  wire,  leaving 
the  rubber  insulation  expo.sed.  W.  R.  B.^ttey, 

Chief  Electrical  Designer. 
Southern   California   Edison   Company, 
Los  Angeles,  Cal. 

Differentially  Wound  Watt-Hour  Meter 

for  Testing  Current  Transformers 

17  OR  quickly  adjusting  the  turns  on  current  trans- 
r  formers  a  differentially  wound  watt-hour  meter  has 
been  used  succe.s.sfuUy  by  a  Western  central  .station  for 
several  years.  This  differential  winding  consists  of  two 
current  coils  wound  on  the  same  core.  These  are  con- 
nected to  the  transformer  to  be  tested  and  to  the  stand- 
ard transformer,  while  the  same  current  is  passed 
through  the  primary  side  of  both  transformers.  If  the 
disk  rotates  in  either  direction,  the  transformer  ratios 
are  not  the  same;  but  if  the  disk  remains  still,  the  ratios 
are  identical. 

The  watt-hour  meter  employed  for  this  test  is  a  re- 
built silgle-phase  integrating  meter  of  standard  make. 
In  order  to  obtain  maximum  sensitiveness  the  movintr 
element  was  mounted  on  the  best  jeweled  beiiringr.  ob- 
tainable. The  5-amp.  current  winding  was  remove<l  and 
replaced  by  a  double  winding  of  the  .sama  number  of 
turns  for  each  winding.  For  this  double  winding  two 
i-onductors  of  the  same  size,  but  insulated  from  each 
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CONNECTION     TO     DIKKERE.NTIALLY     WOUND     WATT-HOUR     ME1-ER 

FOR  TESTING    CURRENT   TRANSFORMERS 

A. —  Stnnilard  rui'iont  tr:in;;fornier.  15  —  Ciirront  tran.^-former 
under  test.  C — Steptlown  transfornitT  :siipplying  t-iirri-nt  foi*  \)r\- 
mary  sldi^s  or  .4  and  B,  <i  and  b  arc  parallel  Voils  wound  on  v.-niif 
core  In  wntt-hour  meter. 

other,  were  wound  side  by  side  and  transposed  on  every 
layer.  The  wires  were  bound  tight  together  and  wcr° 
-s«parated  only  when  well  outside  of  the  magnetic  path. 
The  original  110-volt  potential  winding  was  retained. 
but  the  starting  coil  was  removed.  In  order  to  test  out 
the  instrument  the  potential  winding  was  excited  and 
the  two  coils  of  the  differential  winding  were  connected 


in  opposition  while  current  from  zero  to  5  amp.  was 
circulated  through  them.  Under  these  conditions  the 
disk  remained  stationary,  showing  that  the  coils  were 
evenly  balanced. 

The  principal  use  of  this  meter  is  in  adjusting  the 
number  of  turns  on  the  current  transformers.  When 
the  transformer  has  the  correct  number  of  turns  adding 
one  turn  causes  the  meter  to  revolve  in  one  direction  and 
removing  one  turn  reverses  the  meter.  Very  quick  work 
is  done.  E.  C.  Wescott. 

Sacramento,  Cal. 


Distribution  of  Heat  in  Windings  and 
Core  of  Generators 

BY  MEASURE.ME.NTS  with  embedded  temperature 
detectors  the  temperatures  in  the  different  parts 
of  generators  have  been  found  to  be  as  indicated  in  the 
accompanying  illustration.  It  is  seen  from  this  diagram 
that  the  hottest  point  in  the  conductor  is  in  the  upper 
coil,  or  tht'  coil  nearest  the  open  end  of  the  slot,  while 


POINTS  whf.:;e  trmpekatikk  nKAi)ir><(:s  were  taken 

the  hotte.st  tempeneture  in  the  iron  was,  at  normal  vo  t- 
age  of  the  machine,  at  the  base  of  the  tooth,  and,  at 
11  per  cent  voltage,  at  the  extremity  of  the  tooth. 

This  difference  in  temperature  between  the  two  coils 
is  principally  due  to  the  difference  in  eddy-current  losu 
arising  from  the  cyclic  change  of  leakage  flux.  The 
eddy  loss  in  the  top  coil  is  lower  if  the  throw  of  the 
coils  in  a  particular  slot  is  >uch  as  to  inc. ease  the 
phase  angle  between  the  curi'^nt  in  the  two  coils. 

These  tests  indiciiti-d  that  the  thermal  drop  through 
the  insulation  in  large,  long-core,  high-voltage,  60-cyc'e 
machines  is  of  the  order  of  50  deg.  C.  Moreover,  all 
heat  must  flow  transver^eh-  through  the  insulation. 
The  thermal  drop  in  the  insulation  in  such  machines 
tannot  be  appreciably  lowered  by  changing  the  design 
of   the    ventilation. 

These  data  were  taken  from  a  paper  read  by  F.  D. 
Newbury  and  C.  .1.  Fochheimer  before  the  recent  meet- 
ing of  the  American  Institute  of  Electrical  Engineers. 

lOfATION     of     THEIUIOCOUPLES     IN    lZ,0OO-liV.\.    .XLTERN.'.TOR 
TESTS.  A>n  REI.ATI^•R  REAOmGS  AT  TWO  VT)I,T.\OES 
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Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Effective  Light  in  Offices 

THE  light  falling  on  the  desks  in  offices  is  dependent 
upon  the  color  of  the  walls  and  ceilings,  therefore 
it  is  very  essential  that  these  be  light  in  color — white 
or  slightly  cream-colored — to  insure  maximum  efficiency 
of  reflection.  The  accompanying  table  gives  the  approx- 
imate percentage  of  light  from  the  lamps  which  may  be 
expected  to  reach  the  desks  under  different  conditions 
in  rooms  of  average  size,  i.e.,  about  20  ft.  x  20  ft.  (6  m. 
X  6-m.)  using  various  types  of  lighting  fixtures. 

PERCENTAGE  OF  LIGHT  REACHING  DESKS 


Tj-p^s  of  Lighting 
Prismatic  glass  direct ,  . 
Opalescent  glass  direct 

Totally  indirect 

.Semi-direct 


Light  Ceiling 
ight          Medium 
l-alls           Walls 

Medium  Ceiling 
Light           Mediun 
Walls           Walls 

60                  53 
50             .     45 
32                  30 
38                  34 

52                48 
44                 42 
23                 20 
28                24 

The  data  are  taken  from  information  supplied  by 
A.  L.  Powell,  lighting  service  department  of  the  Edison 
Lamp  Works,  General  Electric  Company. 


Short  Arc  Is  Necessary  for 
Successful  Welding 

A  SHORT  arc  held  at  the  advancing  edge  of  the  puddle 
is  the  secret  of  successful  electric  arc  welding.  The 
natural  tendency  is  to  draw  a  long  arc,  but  in  this 
case  too  much  of  the  heat  is  lost  by  air  radiation,  there 
is  too  great  an  area  for  oxidation  of  the  metal  in  passing 
from  the  electrode  to  the  work,  and  there  is  too  great 
an  area  provided  for  the  air  to  get  in  and  form  oxide 
and  nitride,  both  of  which  are  very  undesirable  impu- 
rities in  the  weld.  There  is  a  further  chance  with  a 
long  arc  that  the  electrode  material  will  not  be  deposited 
in  the  parent  metal  made  fluid  by  the  arc,  but  will  be 
spattered  outside  or  overlapping,  in  which  case  no  weld 
results. 

The  electrode  material  must  pass  into  the  crater  or 
fluid  bowl  made  by  the  arc,  and  the  electrode  must  be 
held  in  such  a  position  that  the  metal  can  pass  nowhere 
but  into  this  fluid  bowl.  The  fluid  bowl  appears  only 
at  the  point  the  arc  strikes,  and  the  arc  must  be  kept 
striking  just  ahead  of  the  deposited  metal,  partially  in 
the  parent  metal  If  the  arc  is  allowed  to  draw  back 
on  the  bead,  simply  a  bridge  of  metal  welded  from 
the  weld  to  the  point  where  the  arc  next  strikes  the 
parent  metal  will  result.  With  flux-coated  wire  with 
the  bare  side  advancing  (the  correct  position)  the  flux 
coating  will  follow  along,  coml)ining  the  molten  iiuddle 
and  preventing  the  arc  backing  up  on  the  weld,  pro- 
vided that  a  close  arc  is  held. 

To  get  the  correct  rate  of  heat  for  any  given  con- 
dition of  electrodes  or  work  the  following  test  should 
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be  applied:  Run  a  bead  and  note  whether  the  edges 
are  undercut  as  at  B,  overlapped  as  at  C  or  perfect  as 
at  D. 

If  they  are  slightly  undercut,  it  can  be  told  by 
looking  at  the  bead,  but  the  perfect  weld  and  the  over- 
lapped weld  can  be  told  only  by  chipping  off  the  bead. 
Different  electrodes  melt  at  different  rates  of  heat,  and 
different  kinds  of  parent  metals  show  small  and  larger 
fluid  bowls  or  craters,  depending  on  their  make-up,  so 
that  even  with  the  correct  length  of  arc  this  test  should 
be  applied  for  each  new  condition.  The  undercut  in 
general  results  from  a  bowl  larger  than  the  electrode 
deposited  to  fill  it,  and  the  overlap  bead  may  result  from 
too  small  a  bowl  or  from  a  long  arc.  With  an  arc  over 
i  in.  (1.2  cm.)  long,  and  with  certain  current  densities, 
the  bowl  may  disappear  entirely,  showing  results  as  at 
F,  G  and  E.  which  also  show  how  the  results  indicated 
may  be  had. 

With  the  completely  coated  electrode  the  arc  exists 
inside  of  a  viscous  tube  deposited  at  the  same  rate  as 
the  electrode,  the  idea  being  to  keep  the  oxygen  and 
nitrogen  of  the  air  from  combining  with  the  steel  when 
m.olten  and  when  it  has  its  greatest  chemical  affinity. 
With  this  electrode  a  slag  is  left  around  and  on  top  of 
the  weld  which  must  be  chipped  off  from  a  clean  start 
if  the  arc  should  happen  to  go  out  or  in  restarting  to 
continue  the  bead.  With  the  flux-coated  electrode,  bare 
side  advancing,  there  is  no  danger  of  slag  inclusion. 
As  the  slag  can  be  brushed  off  in  restarting,  there  is 
no  need  for  chipping  the  arc  clean.  The  best  way  of 
cleaning  the  weld  is  by  the  same  action  which  brings 
the   slag  and  dross  to  the  surface  of  the  weld  with 
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this  electrode.  With  bare  wire  there  is  naturally  no 
danger  of  .slag  inclusion,  but  a  continuous  amount  of 
the  oxide  and  nitride  of  the  iron  is  included  as  the 
lime  for  bringing  them  to  the  surface  is  too  short  to 
allow  them  to  disentangle.  C.  J.  HOLSLAG. 

Electric  Arc  Cutting  «&  Welding  Company, 
Newark,  N.  J. 
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Motor-Repair  Trouble  Wagon 

TO  REDUCE  the  periods  of  shutdown  a  portable 
repair  wagon  for  maintenance  of  the  motors  and 
other  electrical  apparatus  has  been  developed  in  a  Detroit 
factor}'  having  700  motors  in  operation  and  designed  for 
an  ultimate  installation  of  1,000  motors.  In  case  any 
motor  trouble  develops  or  is  indicated  the  foreman  of  the 
department  calls  the  wagon  by  pushing  the  button  on 
any  pillar,  thus  operating  an  annunciator  in  the  repair 
shop.    The  wagon,  which  is  a  modified  industrial  truck 


A   MOTOR-REPAIR  SHOP   ON   WHEELS 

This  rt'pniT-  wapon  is  oquippod  with  virtvinlly  "'VorylhinK  iu-<-»,'S- 
aiiry  (o  <-()iTot-t  th«'  troubles  lisiiall>'  rniinil  in  timtors.  contfollcrs. 
InnipH,  wliliiB  and  conduit.  A  troiibli'  call  briiiB.s  tlic  lepair  w:ij,-c)n 
to  mcwt  parts  of  the  plant  In  a  minuti-  of  le.".-!. 

painted  red  to  compel  attention  and  secure  right  of  way, 
is  equipped  with  a  bench,  a  vise  and  everything  that 
experience  has  shown  to  be  necessary  to  making  quick 
repairs  to  motors.  With  two  or  three  exceptions  the 
motors  used  in  the  plant  are  only  up  to  about  15  hp  in 
size,  and  if  a  motor  has  to  be  removed  there  is  a  plat- 
form on  the  truck  on  which  the  motor  or  compensatoi'  oi- 
both  can  be  carried  back  to  the  repair  department  and 
a  new  motor  brought  to  the  job. 

The  extent  of  the  plant  is  roughly  600  ft.  x  360  ft. 
(180  m.  X  110  m.),  but  the  truck  can  get  to  the  farthest 
point  one  minute  i.iid  a  half  after  it  has  been  called. 
There  are  always  men  in  the  repair  department,  so  if  the 
truck  is  out  when  a  call  comes  some  one  goes  on  foot. 

Detroit,  Mich.  Central  Gear  Company. 


Double-Acting  Solenoid  Which  Has 
Strong  Pull 

A  SOLENOID  which  is  double-acting  and  at  the  same 
time  will  attain  a  neutral  position  has  been  devel- 
oped to  operate  a  duplex  friction  clutch  on  a  head  frame 
of  the  United  Zinc  Smelting  Corporation,  Moundsville, 
W.   Va. 

This  device  pulls  equally  well  in  either  direction 
with  a  nearly  uniform  pull  throughout  its  travel 
and  a  very  long  travel  may  easily  be  obtained.  More- 
over, in  moving  to  its  neutral  it  develops  a  pull  equal 
to  the  forward  or  reverse  pull  and  does  not  appreciably 
overtravel  the  neutral  position.  The  solenoid  consists 
principally  of  a  field  coil  inside  of  which  moves  a  hollow- 
plunger  around  which  is  a  specially  divided  winding. 
This  plunger  has  grooves  upon  its  surface  in  which  the 
coils  are  wound.  From  the  center  to  the  right  end  the 
winding  is  left-handed,  and  from  the  center  to  the  left 
end  the  winding  is  right-handed.  The  length  of  the 
winding  in  the  grooves  is  twice  the  length  of  the  field 


coil.  The  operation  of  the  solenoid  is  as  follows:  The 
field  coil  is  entirely  surrounded  by  an  iron  inclosing 
cylinder  and  the  end  pieces  of  the  cylinder  are  also  of 
iron. 

Therefore,  when  this  coil  is  excited  a  magnetic 
flux  is  set  up  through  the  cylinder  end  pieces,  and  the 
sliding  armature.  The  hollow  armature  slides  upon  a 
guide  of  iron  which  increases  the  flux.  Referring  to  the 
perspective  sketch  shown  here,  when  the  current  is  sent 
from  A  through  to  K,  the  armature  will  tend  to  move 
to  the  left  until  the  right-hand  end  of  the  armature 
is  underneath  the  end  of  the  field  coil.  The  reason  for 
this  is  that  the  current  in  the  left  end  of  the  armature 
runs  in  one  direction  while  that  in  the  right  end  runs 
in  the  other  direction  owing  to  the  reversal  of  the 
winding  at  the  point  C.  This  causes  a  north  pole  at  the 
left  end  of  the  armature  and  a  south  pole  at  the  right 
end. 

These  poles  tend  to  get  under  opposite  iwles  of 
the  field  coil  and  hence  move  the  armature  in  a  left-hand 
direction.  To  reverse  the  direction  the  current  is  re- 
ver.--ed  in  the  armature.  In  order  to  make  the  armature 
assume  its  neutral  position  current  is  massed  as  indi- 
cated in  P.  This  makes  a  north  pole  at  B  and  a  south 
liole  at  C,  which  move  the  center  of  the  armature  directly 
to  the  center  of  the  field  coil.  Connection  with  the  dif- 
ferent parts  of  the  coil  is  made  by  means  of  flexible 
wire  fastened  to  the  links  (11)  as  shown  in  the  ac- 
companying drawing. 

It  will  be  noted  that  the  principle  of  the  action  of  the 
machine,  for  which  patents  have  Ijeen  asked,  corresponds 
to  that  of  a  direct-current  motor.  For  this  reason  the 
travel  is  slow  compared  with  the  solid  plunger  solenoid. 
This  is  due  to  the  counter-emf.,  generated  by  the  moving 
plunger,  which  reduces  the  current  and  the  pull  as 
the  speed  increases.  By  making  the  housing  long 
enough  the  plunger  will  overtravel  and  a  counter-force 
produced  by  the  reverse  winding  coming  under  the  field 
coil  will  stop  the  plunger  before  it  strikes  the  end  fram- 
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THIS    SOLENOID    OPERATES    IN    EITHER    DIRECTION    OR    ASSUMES 
A   NBX'TRAL  POSITION 

ing.  On  a  test  of  a  solenoid  of  this  type  with  a  3-in. 
C7.5-cm.)  plunger,  i  in.  (.2.25  mm.)  thick  and  15  in. 
(37.5  cm.)  long  with  a  consumption  of  500  watts  to  600 
watts,  a  pull  of  40  lb.  (18  kg.)  developed  with  a  6-in. 
US-cm.)  stroke.  ■  J.  W.  Murray. 

Urited  Zinc  Smelting  Corporation, 
Moundville,  W.  Va. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
«f  Electric  Light,  Power  and  Heat 


Electrical   Home  Idea   Promotes   Electric 
Service  in  California 

AS  A  MEANS  of  educating  the  public  to  a  greater 
■  use  of  electric  service  model  electrical  homes  are 
rapidly  proving  their  value  throughout  California. 
These  homes  are  being  demonstrated  and  advertised  by 
the  California  Electrical  Co-operative  Campaign  in  col- 
laboration with  leading  real  estate  firms  which  have 
taken  hold  of  the  idea  with  enthusiasm. 

The  California  Electrical  Co-operative  Campaign 
staged  the  first  of  these  homes  in  San  Francisco,  with 
the  combined  assistance  of  the  Mason-McDuffie  Com- 
pany real  estate  dealers,  and  electrical  interests  of 
the  community.    The   Pacific  Gas   &   Electric   Company 


shared  in  planning  and  carrying  out  the  exhibit  and  dem- 
onstrations, providing  energ.v  free  of  charge.  An  at- 
tractive house  under  course  of  construction  in  the  St. 
Francis  Wood  district  of  San  Francisco  was  chosen 
for  the  demonstration.  The  house  was  readily  adapt- 
able to  the  "convenience-outlet"  idea,  and  the  amount 
of  wiring  was  trebled.  Convenience  outlets  were  in- 
creased from  the  five  or  six  originally  planned  to 
thirty-six.  Incidentally  these  were  found  insufficient, 
and  in  the  later  homes  the  number  is  being  in- 
creased. Scenes  in  the  various  rooms  of  the  electrical 
home  are  shown  in  the  accompanying  cuts.  Approxi- 
mately ]  8,000  people  visited  the  house  during  the  two 
weeks  it  was  open  to  the  public. 

So   successful   was  this  experiment   from  the   stand- 


WEWS  OF  SAN  FRANCISCO'S  ELECTUICAL  IIOM'E.      MEN   OF  THE  ELECTRICAL    INDUSTRY    CONDUCTED    VISITORS   THROUGH    THE    HOUSE 

AND   EXPLAINED  THE   VALOH   OF   CONVENIENCE   OUTLETS.       EIGHTEEN    THOUSAND    PEOPLE   VISITED    THE    HOME    AND    IT 

WAS  OFTEN  NECESSARY  FOR  THEM  TO  WAIT  IN  LINE   TO  GAIN  ADMITTANCE,  AS  SHOWN  IN  THE  UPPER  LEFT 
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TWO  PAGES  or  SUNDAY   NKWiSPAPEK  Sl'PPt.KMENT  DEVOTED  TO  THE  ELECTRICAL  HOME  IN   SACRAME.nT  ) 


point  of  the  electrical  industry  and  the  real  estate 
firm  alike  that  similar  arrangements  have  been  made 
for  other  California  cities.  The  California  Electrical 
Co-operative  Campaign  has  already  opened  electric 
homes  In  Sacramento  and  Oakland  and  others  are 
under  way  in  Los  Angeles,  San  Diego,  Fresno,  Bakers- 
field,  Long  Beach,  Stockton  and  Berkeley.  It  is  planned 
to  establish,  all  told,  eleven  of  the  homes  in  the  larger 
cities  of  California  and  to  complete  the  campaign  by 
Dec.  1  in  order  to  secure  the  maximum  effect  on  the 
Christmas  shopping. 

Advertising  Methods 

The  home  was  advertised  in  the  newspapers,  in  the 
street  cars  and  by  billboards,  as  well  as  direct  by  mail 
advertising.  This  latter  consisted  of  invitations  sent  to 
clubs  and  to  iixlividuals  to  attend  the  demonstration. 
The  cost  of  this  advertising  was  borne  jointly  by  the 
real  estate  firm  and  by  the  electrical  industry  of  San 
Francisco.  In  response  to  the  publicity  thus  given  the 
installation,  the  house  was  continually  crowded.  Clubs 
attended  in  a  body  on  many  occasions,  clas.ses  were 
taken  over  to  see  the  home  from  the  University  summer 
school  and  hundreds  of  individuals  made  their  way  out 
to  satisfy  their  own  interest.  Conductors  on  street  cars 
leading  to  this  district  needed  only  to  be  asked  for  di- 
rections to  the  "Electrical  Home"  to  answer  with  ex- 
actly the  information  wanted. 

It  is  estimated  that  more  than  200,000  persons  will 
visit  electrical  homes  in  California  before  the  first  of 
the  year,  and  about  $14,000  will  be  spent  in  advertising 
them.  Two-thirds  of  the  expense  will  be  carried  by 
the  real  estate  firms.  This  is  distinct  from  the  adver- 
tising which  appears  over  the  names  of  electrical  dealers 
and  power  companies  and  the  generous  follow-up  by  the 
real  estate  people  after  the  campaign  is  over. 

An  advertising  feature  of  the  program  at  Sacram€nto 
was  a  four-page  supplement  devoted  to  electrical  adver- 


tising and  reading  matter  in  one  of  the  Sunday  papers. 
Two  pages  of  this  supplement  are  reproduced  here.  In 
these  pages  were  the  advertisements  of  thirteen  elec- 
tric contractors  and  dealers,  one  real  estate  firm,  one 
house-furnishing  store  and  one  electric  player-piano 
company. 

The  program  of  these  campaigns  has  been  arranged 
so  that  the  advertising  appears  in  newspapers  with  a 
large  circulation  outside  of  their  respective  cities,  and 
thus  by  the  Hime  all  the  electrical  homes  have  been 
advertised  the  state  will  have  been  covered  twice. 

More  Electrical  Homks  to  Be  Built 

More  important  than  the  large  numbers  of  visitors 
at  the  San  Francisco  and  Sacramento  homes  is  the  an- 
nouncement by  one  real  estate  company  that  all  its 
residences  are  to  be  built  as  electrical  homes  in  the 
future.  It  is  also  reported  that  150  homes  now  under 
construction  in  Oakland  will  be  wired  for  electric  ranges, 
and  in  Chico  two  houses  are  being  built  the  wiring  for 
each  of  which  will  cost  more  thsm  $1,000. 

While  the  electrical  home  idea  is  not  new,  the  first 
electric  house  having  been  equipped  by  William  ,J. 
Hammer  in  Newark,  N.  J.,  in  1884,  and  while  "houses 
electric*'  have  been  successfully  conducted  from  time 
to  time  by  central  stations  in  the  East  and  South, 
particularly  in  Chattanooga,  Tenn.,  and  Brooklyn  and 
Elmira,  N.  Y.,  the  California  Electrical  Co-operative 
Campaign  has  succeeded  in  linking  the  idea  with  the 
needs  of  the  times.  Through  its  co-operative  policy  the 
interests  of  the  electrical  industry-  and  real  estate  com- 
panies have  been  joined  in  a  mutually  profitable  under- 
taking. From  the  standpoint  of  the  central  station  this 
movement  is  providing,  at  a  comparatively  small  cost, 
a  much-needed  campaign  for  the  education  of  the  public 
in  the  possibilities  and  proper  use  of  household  elec- 
trical devices. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Temperatures  in  Large  Alternating-Current  Gen- 
erators.—W.  J.  Foster. — The  writer  calls  attention  to 
certain  advantages  that  would  result  from  reversing 
the  fommon  practice  of  ventilating  the  large  generator.^ 
in  hydro-electric  units.  That  is,  it  is  proposed  to  take 
the  air  in  directly  from  the  room,  piping  it  away  to 
some  point  in  the  building  remote  from  the  machines 
or  out  of  doors.  This  is  a  simpler  scheme  and  results 
in  a  more  comfortable  temperature  in  the  room  in  hot 
weather. — General  Electric  Rerieir,  July,  1920. 

Lamps  and  Lighting 

Lighting  of  Schools. — A.  L.  Powell. — The  problem 
of  lighting  school  buildings  is  discussed  and  appropriate 
schemes  of  lighting  for  blackboards  and  other  problems 
peculiar  to  school  buildings  are  passed  in  reviev/. — 
Bulletin  L.  D.  109.  Edison  Lamp  Works,  May,  1920. 

Motnr-Car  Headlights  and  Rear  Lights  in  Relation 
to  Traffic  Requirements. — J.  W.  T.  Walsh. — A  discus- 
sion of  means  to  prevent  the  dazzling  effect  of  auto- 
mobile headlights  and  the  use  of  headlights  that  are 
too  powerful.  Favorable  reference  is  made  to  the 
American  practice,  particularly  to  regulations  in  the 
codes  of  New  York  and  Connecticut. — Illuminating 
Engineer,  April,  1920. 

110-Volt  Versus  220-Volt  Circuits  from  the  Stand- 
point of  Lighting  Service. — F.  J.  GRAY  and  E.  B.  Fox. 
— Although  there  would  be  some  saving  in  copper  by 
the  use  of  220  volts  instead  of  110  volts  for  lighting  serv- 
ice, it  is  shown  that  the  lamps  manufactured  for  220 
volts  are  more  expensive  and  less  satisfactory,  causing  a 
much  higher  renewal  cost  than  those  for  110  volts.  The 
excessive  annual  cost  entailed  by  the  use  of  high-voltage 
lamps  more  than  offsets  the  saving  in  copper  invest- 
ment.— Bulletin  L.  D.  105,  Edison  Lamp  Works,  April, 
1920. 

Generation,  Transmission  and  Distribution 

Electric  Pojver  for  Mining. — F.  S.  Viele. — Details 
are  given  of  a  12,000-hp.  hydro-electric  plant  and  a 
steam  plant  of  10,000  hp.  capacity  for  the  supply  of  a 
mining  load  in  Arizona.  It  is  said  that  practically  every 
mining  operation  in  the  vicinity  is  operated  electrically 
by  customers  taking  from  .50  hp.  to  5,000  hp.  The 
system  is  that  of  the  Arizona  Power  Company. — 
Journal  of  Electricity,  July  15,  1920. 

The  Design  of  Distributing  Neti(rorks. — C.  A.  GiLLlN. 
— The  writer  deals  with  the  fundamentals  of  distri- 
bution network  design,  considering  the  possible  use 
of  higher  voltages  than  those  commonly  employed 
whether  the  system  shall  be  underground  or  overhead 
and  the  standai'dization  of  substations. — London  Elec- 
trician, .July  2,  1920. 
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Stoker  Furnace  for  Coal  or  Oil. — The  design  and 
installation  of  an  oil-burning  system  in  one  of  the  plants 
of  the  Erie  Forge  &  Steel  Company  is  such  that  it 
takes  only  about  twelve  hours  to  make  a  change  from 
one  fuel  to  the  other,  depending  upon  whether  the 
fuel  supply  is  coal  or  oil. — Poiver  Plant  Engineering, 
Aug.  1,   1920. 

Factors  Controlling  the  Design  and  Selection  of  Sus- 
pension hisulators. — W.  D.  A.  Peaslee. — A  discussion 
of  the  factors  entering  into  the  design  and  operating 
behavior  of  suspension  insulators  and  the  problems  to 
be  solved  in  designing  a  suspension  insulator  to  over- 
come the  objectionable  features  shown  by  experience 
to  affect  seriously  the  operation  of  the  insulators  in 
service.  Factors  to  be  taken  into  consideration  in  the 
selection  of  suspension  insulators  for  a  given  condition 
are  set  forth  and  a  brief  discussion  of  the  general  trend 
of  future  improvements  is  presented.  An  interesting 
curve  is  given  showing  the  relation  between  the  firing 
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INFLUENCE  OF  FIRING  TEMPERATIFRE  OF  PORCELAIN 

temperature  and  porosity  for  one  porcelain  body,  indi- 
cating that  non-porous  porcelain  may  be  obtained  when 
the  firing  temperature  is  between  about  1,250  deg.  and 
1,450  deg.  C— Journal  A.  L  E,  E.,  June,  1920. 

Traction 

The  Italian  State  Railway  Electrification  Sijstem. — 
A.  Barbagelata. — An  anaysis  of  the  discussion  of  Juno, 
1919,  on  the  question  of  the  system  of  electrification 
on  the  Italian  State  Railways.  The  author  summarizes 
the  economic  superiority  of  the  high-tension  continuous- 
current  system  and  calls  for  immediate  application 
of  this  system  to  a  group  of  important  lines  in  central 
Italy  pending  the  completion  of  the  three-phase  elec- 
trification of  the  Ligurian-Lombardy-Piedmontese  rail- 
ways.—Technical  Review.  July  20,  1920.  (Ab.stracted 
from  L'Elettrotecnica.  Feb.  5  and   15,  1920.) 

R-gulation  and  lyiductive  Effects  in  Single-Phase 
Railway  Circuits. — A.  W.  Copley. — Methods  of  calcu- 
lating regulation  are  followed  by  an  interesting  study 
of  inductive  effects  on  communication  circuits.  In  plan- 
ning for  an  electrification  which  is  paralleled  by  tele- 
phone and  telegraph  circuits,  the  writer  states,  it  is 
essential  that  induction  be  taken  into  account  from  the 
start.  The  introduction  of  special  devices  into  either 
the  telegraph  or  the  railway  circuits  is  annoying  and 
sometimes  quite  expensive.     By  carefully  laying  out  the 
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transfonner  stations  and  determininpr  the  probable  in- 
duced voltapes  beforehand,  however,  very  little  extra 
expense  should  be  involved  and  a  system  can  be  obtained 
which  is  free  from  most  of  the  extra  devices.  If  the 
stations  are  so  laid  out  that  the  short-circuit  conditions 
on  the  i-ailroad  do  not  cause  dangerous  voltages  in  the 
telephone  lines,  normal  operating  conditions  will  as  a 
general  rule  take  care  of  themselves.  If  after  all  reason- 
able steps  have  been  taken  in  the  railroad  circuit,  the 
induced  voltage  is  still  above  the  working  limits  and 
yet  does  not  cause  a  physical  hazard,  the  use  of  some 
such  device  in  the  resonant  shunt  in  the  telegraph  lines 
will  probably  take  care  of  whatever  voltage  remains. 
If  there  is  a  short  distance  where  the  exposure  is  very 
severe,  and  the  spacing  of  transformer  stations  to  take 
care  of  this  condition  would  be  so  close  as  to  cause 
considerable  expense,  such  a  short  stretch  could  be 
protected  by  some  of  the  special  devices  considered 
above  without  affecting  the  rest  of  the  sy.stem.  In  an 
appendix  the  writer  shows  how  impedances  of  the  trolley 
circuits  may  be  calculated  and  also  describes  various  ar- 
rangements of  resonant  shunts  for  use  in  special  in- 
stances.— Electric  Jnnrnnl,  August,  1920. 

Installations,  Systems  and  .Appliances 

A  Fuel-Oil  Installation. — 11.  A.  Wilcox. — It  is  said 
that  one  of  three  boiler  rooms  of  an  old  plant  was 
equipped  for  oil  burning  to  increase  the  steaming  ca- 
pacity without  additional  boilers.  At  the  same  time  a 
costly  method  of  coal  handling  was  eliminated. — Power 
Plant  Engineering,  May  15,  1920. 

Automatic  Control  of  Arc  Furnace  Electrodes. — 
J.  A.  Seede.- — The  writer  deals  with  that  class  of  fur- 
naces of  the  arc  type  in  which  control  of  the  power 
input  is  obtained  by  moving  the  electrode  up  or  down 
or  in  or  out,  as  the  case  may  be.  How  this  automatic 
control  is  carried  out  is  described  for  six  different  ar- 
rangements of  electrodes.  Advantages  of  automatic 
control  over  hand  control  are  given  by  the  author  as 
follows:  (1)  Power  input;  (2)  furnace  maintenance; 
(•i)  electrode  consumption;  (4)  labor  charges;  (5) 
quality  of  product;  (6)  upkeep  of  transformers. — 
lournal.  A.I.E.E.,  June,  1920. 

The  Largest  Rolling  Mill  in  the  World. — This  is  a 
42-in.  n.7-m.)  plate  mill  of  the  re%'ersing  type,  which 
can  deal  with  slabs  up  to  7  ft.  by  4.5  ft.  by  1.5  ft. 
(2.1  m.  by  1.37  m.  by  0.4G  m.),  weighing  10  tons.  Plates 
are  turned  out  at  the  rate  of  60  tons  per  hour  for  two 
hours  and  30  tons  for  the  remaining  period  of  the  shift. 
The  motor  is  a  double-unit  machine  with  the  units  con- 
iiected  in  series,  the  midpoint  being  at  earth  potential. 
The  continuous  rating  of  the  motor  is  (5,750  hp.  at  40 
r.p.m.,  1,600  volts,  and  a  peak  load  capacity  of  20,500 
hp.  at  the  same  voltage  and  speed.  The  speed  can  be 
further  increased  up  to  70  r.p.m.  by  W'eakening  the 
motor  field.  Oscillographic  tests  show  that  this  motor 
is  capable  of  being  reversed  from  40  r.p.m.  in  one 
direction  to  40  r.p.m.  in  the  opposite  direction  in  less 
than  three  seconds.  The  control  for  this  motor  is  given 
in  considerable  detail. — London  Electrician,  May  7  and 
14,   1920. 

Method."  That  Will  Make  Electrical  Parts  of  Mirie 
Lociimotivei^  Run  Effirievtly. — A  discussion  of  the  pos- 
^ibilities  of  failure  in  motors-  resistors,  storage  bat- 
teries and  trolley  arms  of  mine  locomotives  and  the 
proper  steps  to  be  taken  to  prevent  them  and  repair 
such  defects  as  they  appear. — Coal  Age,  July  29,  1920. 


The  Electric  Lighting  of  Railroad  Signals. — L.  C. 
Porter  and  F.  S.  Stallknecht. — It  is  pointed  out  that 
the  electric  lighting  of  railroad  signals  is  both  cheaper 
and  more  reliable  than  older  methods  using  oil  lamps. 
Although  in  some  instances  the  installation  of  elec- 
trical equipment  is  more  costly  than  that  for  the  oil 
lamp,  this  first  cost  is  soon  wiped  out  by  economy  of 
operation  over  the  period  of  a  year  or  so. — Transactions 
I.  E.  S.,  June  10,  1920. 

Electrophysics  and  Magnetism 

Measurewcnt  of  Ihjuicresis  Vahiat  from  High  Mag- 
netizing Forces. — W.  L.  CHENEY. — After  reviewing 
former  attempts  to  measure  hysteresis  values  with 
apparatus  of  a  modified  "isthmus"  type  and  discussing 
possible  causes  for  errors  in  observation,  an  improved 
method  for  measuring  hysteresis  values  by  means  of 
this  apparatus  is  descril)ed.  The  results  agree,  within 
the  experimental  error,  with  those  obtained  on  standard 
types  of  apparatus.  Observations,  carried  as  high  as 
H  '^  2,500  gausses,  are  shown  graphically. — Scientific 
Paper  No.  .383,  Bureau  of  Statidards,  June  19,  1920. 

Spectro-photoelcctric  Serwsitivity  of  Thalophide. — W. 
W.  CoBLENTZ. — Experimental  data  are  given  on  the  spec- 
tro-photoelectric  sensitivity  of  Case's  preparation  of 
thallium-oxysulphide,  called  thalophide  when  exposed  to 
thermal  radiation  of  wave  lengths  extending  from  0.58|j. 
to  3ij..  This  substance  has  a  wide,  unsymmetrical,  com.- 
plex  band  of  photoelectric  sensitivity  which  terminates 
abruptly  at  1.2ul.  The  effect  of  temperature  was  also 
investigated.  It  was  found  that,  in  common  with  nearly 
all  photoelectric  substances  thus  far  examined,  the 
sensitivity  increases  most  rapidly  on  the  short  wave 
length. — Scientific  Paper  No.  380,  U.  S.  Bureau  r>f 
Standards,  June  17.  1920. 

Telegraphy,  Telephonj-  and  Signals 

The  Ale^anderson  Confinuo7is-Wave  Syatem. — This 
is  a  description  of  the  high-power  radio  apparatus  for 
radio-telegraph  and  radio-telephone  transmission  at 
New  Brunswick,  N.  J.  The  New  Brunswick  station. 
which  is  typical  of  a  200-kw.  Alexanderson  installation, 
consists  of  three  important  developments:  (1)  An 
alternator,  which  generates  currents  directly  at  the 
frequencies  required  for  the  radio  circuits  with  which 
it  is  associated.  The  frequency  of  these  currents  is 
solely  dependent  upon  the  number  of  field  poles  on  the 
machine  and  upon  the  speed  at  which  the  rotating  mem- 
ber is  driven.  This  is  in  distinct  contrast  to  certain 
other  systems  in  which  the  radio-frequency  currents 
are  obtained  indirectly  by  means  of  "reflector"  circuits 
or  frequency-raising  transformers  electrically  asso- 
ciated with  the  alternator.  (2)  A  magnetic  amplifier, 
which  provides  a  non-arcing  control  of  the  alternator 
outiMit  for  radio-telegraphy  and  is  equally  applicable  to 
radio-telephony.  (3)  A  multiple  tuned  antenna,  a  devel- 
opment which  has  markedly  reduced  the  wasteful 
resistance  of  the  flat-top  antenna  and  has  therefore 
increased  the  transmitter  over-all  efficiency  many- 
fold. — Wi7-eless  Age,  July  and  August,  1920. 

Miscellaneous 

The  Electrically  Welded  Ship  Full-agar. — The  Fullagar 
is  an  entirely  welded  ship.  The  success  on  this  ship  has 
shown  that  welding  is  effective  for  all  purposes  in  such 
work.  It  is  not  claimed  that  it  is  necessarily  the  cheap- 
est method.  The  ship  is  one  of  25,000  cu.ft.  (700  cu.m.) 
displacement. — London  Engineering,  July  2,  1920. 
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PESSIMISM  in  the  South,  in- 
duced by  a  rainy  spell,  and  com- 
plants  of  ruinous  freight  rates 
by  the  lumber  interests  of  the 
Northwest,  are  offset  to  some  degree 
by  hopeful  reports,  from  the  Inter- 
mountain  states  and  improved  trans- 
portation conditions  East  and  South. 
Sales  are  still  light  and  collections 
are  reported  as  slow  and  difficult 
except  on  the  Pacific  Coast,  where 
they  are  fairly  prompt. 

A  RECENT  drop  in  the  price  of  cot- 
ton has  not  affected  the  prices  of 
electiical  goods  containing  this 
material,  though  cotton  insulating 
tape  and  webbing  have  declined. 

Evidence  of  a  growing  market  for 
American  electrical  household  ap- 
pliances abroad  continues  to  accu- 
mulate, official  returns  showing  more 
than  100  per  cent  increase  in  ex- 
ports of  these  articles  for  1919  as 
compared  with  1918. 

A  MARKED  scarcity  of  insulating 
paper  is  reported  on  account  chiefly 
of  the  difficulty  in  obtaining  neces- 
sary raw  materials,  but  manufac- 
turers are  hopeful  of  an  early  im- 
provement. 

Deliveries  of  bare  copper  wire 
are  impeded  by  fuel  and  car  short- 
age, and  stocks  have  been  inter- 
fered with  by  the  great  demand  for 
the  insulated  product,  which  has  led 
ts  the  conversion  of  much  bare  wire 
that  woBld  ordinarily  have  found  its 
way  to  the  dealers. 

Organization  of  the  engineering 
staff  of  the  super-power  zone  survey 
between  Boston  and  Washington  has 
beecn  announced  by  the  chairman, 
W.  S.  Murray.  Wide  publicity  for 
the  project  is  favored  by  its  engi- 
neering staff. 

Patent  licenses  covering  wirelas*; 
telegraphy  and  telephony  are  to  be 
exchanged  by  the  American  Tele- 
phone &  Telegraph  Company  and 
the  General  Electric  Company. 

Raiijioads  have  been  prohibited 
by  tha  Inters»tate  Commerce  Com- 
mission from  refusing  coal  cars  to 
utilities  because  the  latter  have  sur- 
plus coal  on  hand.  The  coal  supply 
of  New  York  City  utilities  continues 
to  show  a  slight  improvement. 

RETURN'S  issued  by  the  (k'ological 
Survey  for  the  month  of  May  show 
a  total  electrical  output  by  cen- 
tral stations,  electric  railways  and 
certain  other  plants  of  more  than 
:j,500,000,000  kw.-hr.,  of  which  about 
1,500,000,000  kw.-hr.  was  generated 
by  water.  These  plants  consumed 
nearly  16,000,000  tons  of  coal  in  the 
first  five  months  of  the  year. 


Work  has  been  begun  by  the  San 
Joaquin  Light  &  Power  Company  on 
its  first  17,500-hp.  unit  in  its  new 
steam  plant  in  the  Kern  County  oil 
fields.  The  unit  will  burn  7,000,000 
cu.ft.  of  gas  a  day  and  will  be  in 
operation  next  summer;  estimated 
cost,  !fl,750,000.  Four  other  units 
are  planned. 

WoBCESTER,  Mass.,  will  have  an 
electrical  show  in  Mechanics'  Hall, 
the  largest  auditorium  in  the  city, 
Sept.  20-25. 


News 
in  Brief 

Summary      of      Market 
Conditions  and  of  Re- 
cent and  Approaching 
Happenings  of  Im- 
portance to  the 
Industry 
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A  statement  of  principles  cover- 
ing rental  charge,  amortization  of 
reserves,  depreciation  of  reserves 
and  allocation  of  earnings  is  being 
worked  out  by  the  Federal  Power 
Commission. 

Rigid  economy  in  power  consump- 
tion in  visw  of  the  present  acute 
shortage  has  been  ordered  by  Power 
Administrator  Butler  oi  California. 

For  completion  of  its  Caribou 
project  by  the  addition  of  20,000 
kw.  the  Great  Western  Power  Com- 
pany has  issued  $3,500,000  in  8  per 
cent  ten-year  bonds. 

A  radio  station  with  a  radius  of 
12,000  miles,  built  by  the  United 
States  Navy,  has  been  put  into  op- 
eration at  Bordeaux,  France. 

Difi^RENCE  of  opinion  on  the 
commercial  value  of  the  proposed 
Great  Falls  development  on  the 
Potomac  was  brought  out  before  the 
Federal   Powar   Commission. 

The  "electrical  home"  idea  in 
California  now  includes  seven 
houses  completely  equipped  with 
convenience  outlets.  The  seventh 
home  will  be  in  Long  Beach  and 
will  be  opened  to  the  public  Oct.  15. 

A  I'ROPOSAL  that  electrical  con- 
tractors shall  be  required  to  have 
licenses  from  the  city  as  well  as 
from  the  state  is  included  in  the 
revised  electrical  code  of  Seattle, 
now  under  discussion. 


Already  the  largest  membership 
reached  by  any  American  engineer- 
ing body  has  been  obtained  by  the 
Federated  American  Engineering 
Societies. 

Eight  important  meetings  of  elec- 
trical associations  are  scheduled  for 
the  month  of  September. 

An  issue  of  $1,000,000  of  8  per 
cent  ten-year  bonds  has  been  made 
by  the  Pacific  Power  &  Light  Com- 
pany at  98.25,  to  yield  84  per  cent. 

The  July  statement  of  the  South- 
ern California  Edison  Company 
shows  an  increase  of  51  per  cent  in 
gross  income  over  the  corresponding 
month  last  year. 

Res'RACTORIEB  will  be  the  topic  dis- 
cussed at  the  meeting  of  the  Electric 
Furnace  Association  at  Columbus, 
Ohio,  on  Oct.  6. 

Gas-filled  incandescent  lamps 
are  to  replace  gasoline  lamps  in  St. 
Louis  parks  and  are  to  be  installed 
on  isokited  streets. 

Hydro-electric  engineers  in  New 
England  report  increasing  interest 
among  manufacturing  establish- 
ments and  bankers  in  plans  for 
building  new  installations  of  moder- 
ate size  and  improving  existing 
plants. 

Further  expansion  of  the  Lynn 
works  of  the  General  Electric  Com- 
pany depends  in  large  measure  upon 
the  production  record  of  the  employ- 
ees, according  to  a  press  statement 
by  Manager  R.  H.  Rice  announcing 
the  removal  of  the  greater  part  of 
the  small-motors  department  to  the 
Bridgeport    (Conn.)    plant. 

Recognition  has  been  granted  to 
tte  Michigan  central  stations  by  the 
appointcment  of  a  representative  of 
the  Consumers'  Power  Company  on 
the  Coal  Conmiittee  named  by  the 
Governor  of  the  state. 

Opposition  on  the  part  of  a  citi- 
zens' organisation  to  fixing  an  8  per 
cent  rate  of  return  for  the  Potomac 
Electric  Power  Company  was  ex- 
prassed  at  a  hearing  before  the  Pub- 
lie  Utilities  Commission  of  the  Dis- 
trict of  Columbia. 

Application  has  been  made  by  the 
Connecticut  River  Company  to  the 
federal  Power  Comn'ission  for  per- 
mission to  build  a  40,000-hp.  hydro- 
electric development,  in.-'uding  dam 
and  locks,  on  the  Connecticut  River 
at  Windsor  Locks,  Conn. 

A  RBSOLI'TION  favoring  action  by 
the  Ohio  Electric  Light  Association 
and  its  member  companies  to  ex- 
pedite tht  work  of  the  Ohio  Public 
Utilities  Commission  has  been  passed 
by  the  executive  committee  of  the 
body  fiv.st  named 
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American  T.   &  T.  and  General   Electric 
to  Exchange  Wireless  Patents 

PATENT  licenses  coveriiiK  wireless  telegraphy  and 
wireless  telephony  are  to  be  exchanged  by  the 
American  Telephone  &  Telegraph  Company  and  the 
General  Electric  Company  under  the  terms  of  a  contract 
which  was  annouiued  this  week.  Negotiations  which 
led  up  to  this  contract  were  l)egun  after  each  company 
had  received  letters  Crom  the  Bureau  of  Steam  Engineer- 
ing of  the  United  States  Navy  in  which  the  bureau  gave 
the  opinion  that  the  interests  of  all  would  be  served 
best  by  some  agreement  between  the  holders  of  perma- 
nent patents. 

H.  R.  Thayer,  president  of  the  American  Telephone  & 
Telegraph  Company,  in  announcing  the  agreement,  stated 
that  under  the  exchange  of  patent  licenses  provided  for 
in  the  contract  the  General  Electric  Company  and  the 
Radio  Corporation  of  America,  in  which  the  General 
Electric  Company  has  become  interested,  would  be  able 
to  further  the  development  of  wireless  communication 
and  the  American  Telephone  Company  would  be  able  to 
supplant  its  wire  extensions. 

"The  world-wide  wnreless  system  of  the  Radio  Cor- 
poration and  the  universal  service  of  the  Bell  System," 
said  Mr.  Thayer,  "are  thus  brought  into  a  harmonious 
relation  that  will  facilitate  the  use  by  the  public  of  the 
present  wireless-telegraph  facilities  of  the  Radio 
Corporation  and,  as  the  art  advances,  will  enable  the 
American  Telephone  &  Telegraph  Company  to  extend  its 
telephone  service  to  ships  at  sea  and  to  foreign 
countries." 

In  order  better  to  carry  out  the  purpose  of  the  agree- 
ment the  American  Telephone  &  Telegraph  Company  has 
purchased  a  minority  interest  in  the  Radio  Corporation 
of  America.  W.  S.  Gifford.  vice-president  of  the 
.American  Telephone  &  Telegraph  Company,  has  been 
made  a  director  in  the  Radio  Corporation  of  America. 


Railroads  Shall  Not  Refuse  Coal  Cars  to 
Utilities  with  a  Surplus 

AK  INTERPRETATION  of  paragraph  4  of  Service 
.  Order  No.  9  has  been  given  by  Commissioner 
Clyde  E.  Aitchison  of  the  Interstate  Commerce  Com- 
mission in  a  letter  written  tiy  him  to  the  public  utilities 
of  Maine,  which  states  that  such  coal  as  may  be 
accumulated  by  public  utilities  under  the  regular  car 
supply  "should  not  be  used  by  the  railroads  as  a  means 
of  reducing  the  number  of  cars  that  the  public  utilities 
may  otherwise  be  able  to  secure  for  current  needs  under 
Order  No.  9." 

The  occasion  for  this  interpretation  was  the  refusal 
of  certain  railroads  to  give  priority  assignment  of  coal 
ccrs  to  public  utilities  having  on  hand  a  supply  of  coal 
which  'he  railroad  agents  considered  to  be  in  excess  of 


their  current  needs.  In  these  refusals  the  railroads  had 
previously  been  upheld  by  the  commission.  It  was 
shown  that  if  such  a  ruling  held  good,  any  company 
having  more  than  a  day-to-day  supply  of  coal  would  he 
unable  to  obtain  cars  under  Order  No.  9.  The  commis- 
sion, after  considering  the  matter  from  this  viewpoint, 
issued  the  foregoing  interpretation.  Public  utilities, 
therefore,  may  insist  upon  assignment  of  cars  for  coal 
.sufficient  to  take  care  of  their  current  needs  and  at  the 
same  time  lay  up  a  surplus  supply  of  coal  if  they  are 
able  to  secure  it  from  any  other  .source. 

The  coal  situation  among  the  utilities  of  the  New 
England  States  is  intense,  and  many  of  them  will  be 
hard  put  to  it  to  supply  their  needs  through  the  coming 
fall  and  winter. 

Orders  to  investigate  repeated  resales  of  coal  have 
been  issued  by  the  Attorney-General  to  every  district 
attorney  in  the  United  States. 


Coal  Supply  of  New  York  Utilities  Con- 
tinues to  Show  Slight  Improvement 

ON  AUG.  24  the  total  coal  on  hand  and  in  reserve 
by  the  public  utilities  of  New  York  City,  as  re- 
ported by  the  Public  Service  Commission,  was  309,910 
tons.  This  is  an  increase  of  36.597  tons  over  the  pre- 
vious week.  The  public  utilities  are,  however,  still 
nearly  200,000  tons  below  the  stocks  they  should  have 
in  reserve  at  this  time  of  year.  In  normal  times  to  pass 
through  the  winter  with  a  safe  margin  the  companies 
should  have  on  hand  about  500,000  tons  by  Sept.  1  and 
800,000  tons  by  Oct.  1. 


Great  Falls  Development  Discussed  Be- 
fore Federal  Power  Commission 

C"^REAT  difference  of  opinion  exists  as  to  the  com- 
J  mercial  feasibility  of  the  development  of  Great 
Falls,  on  the  Potomac.  This  was  clearly  shown  at  a  hear- 
ing on  this  project  which  took  place  before  the  Federal 
Power  Commission  on  Aug.  *24.  Representatives  of  the 
Potomac  Electric  Power  Company,  the  large  steam  plant 
of  which  furnishes  most  of  the  power  for  the  District 
of  Columbia  and  vicinity,  opposed  the  project,  S.  R. 
Bowen,  vice-president  of  the  company,  telling  of  adverse 
renorts  his  company  has  received  from  engineers.  He 
admitted  that,  while  it  had  acquired  power  rights  at 
the  Falls  sixteen  years  ago,  his  company  has  no  present 
plan  for  the  utilization  of  the  w-ater  power. 

Col.  Charles  W.  Kutz,  the  Engineer  Commissioner  of 
the  District  of  Columbia,  testified  that  the  development 
of  the  Great  Falls  project  would  be  justified  even  if  it 
were  necessary  to  maintain  existing  charges.  This  cor-- 
tention  was  based  on  the  advantages  which  would  come 
from  the  diversion  to  other  uses  of  the  coal  now  re- 
quired to  operate  the  steam  plant. 
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Federal  Power  Commission  Holds 
Special  Hearings 

IN  VIEW  of  the  great  importance  which  private 
interests. are  attaching  to  the  exact  language  of  the 
water-power  act  regulations  the  Federal  Power  Com- 
mission has  held  special  hearings  this  week.  Attention 
was  concentrated  on  a  statement  of  principles.  Once 
an  agreement  is  reached  on  the  principles  involved,  it 
is  believed  that  the  final  language  can  be  worked  out 
more  leisurely.  The  principal  points  to  be  covered  by 
the  statement  of  principles  are  rental  charge,  amortiza- 
tion of  reserves,  depreciation  of  reserves  and  allocation 
of  earnings.  The  scheme  of  development,  construction 
and  maintenance  of  project  works  has  practically  been 
completed  by  a  committee  consisting  of  Herman  Stabler, 
R.  R.  Randall  and  0.  G.  Thurlow. 

The  Comptroller  of  the  Treasury  has  ruled  that  the 
specific  appropriation  of  $25,000  carried  in  the  act  may 
be  expended  for  field  service.  In  a  former  ruling  the 
Comptroller  held  that  no  portion  of  the  $100,000 
appropriation  could  be  used  for  the  hiring  of  personnel. 

R.  R.  Randall  has  been  appointed  an  assistant  engi- 
neer on  the  staff  of  the  commission.  Mr.  Randall  has 
been  in  immediate  charge  of  water-power  matters  for 
the  Forr  Service.  F.  W.  Griffith,  formerly  chief  clerk 
of  the  Bureau  of  National  Parks,  has  been  appointed 
chief  clerk  for  the  commission. 


Michigan  Section,  N.  E.  L.  A.,  Discusses 
Utility  Problems  and  Rural  Service 

THE  public  needs  to  attain  a  correct  understanding 
of  the  meaning  of  commission  regulation  and  to  be 
convinced  that  it  is  a  partner  in  public  utility  affairs 
and  is  hit  directly  when  utilities  are  not  fairly  treated? 
This  was  the  sub.stance  of  the  address  of  W.  M.  Smith, 
chairman  of  the  Michigan  Public  Utilities  Commission, 
before  the  convention  of  the  Michigan  Section  of  the 
National  Electric  Light  Association,  which  opened  at  the 
Ottawa  Beach  Hotel,  Ottawa  Beach,  Mich.,  on  Tuesday 
of  this  week.  The  public's  feeling  that  its  interests  and 
those  of  the  utilities  are  not  mutual  must  be  done  away 
with,  Mr.  Smith  declared. 

President  Martin  Insull  and  M.  H.  Aylesworth,  execu- 
tive manager  of  the  N.  E.  L.  A.,  told  the  convention 
of  the  significance  of  the  new  organization  of  that 
association  and  its  ability  to  aid  in  the  upbuilding  of  the 
industry. 

In  an  address  on  "Home  Rule  Versus  State  Control," 
delivered  at  the  Wednesday  session,  W.  J.  Hagenah  of 
Chicago  emphasized  the  impossibility  of  a  municipality 
building  up  a  specialized  organization  competent  to 
deal  with  utility  regulation  problems.  No  one  municipal- 
ity has  a  large  enough  number  of  problems  to  keep  such 
an  organization  employed,  and  in  addition  it  would  be 
too  near  the  source  of  controversy  to  be  impartial. 

That  electric  power  .service  is  to  be  a  vital  factor  in 
the  work  of  the  farmer  was  asserted  by  Prof.  A.  R. 
Sawyer  of  the  Michigan  Agricultural  College  in  a  paper 
on  "Standardization  of  Electric  Farm  Line  Equipment," 
in  which  the  situation  was  discussed  from  the  stand- 
point of  the  farms  as  well  as  the  central  stations. 

The  program  during  the  Tuesday  and  Wednesday 
sessions  included  papers  on  electric  meter  maintenance, 
boiler-room  efficiency,  and  the  electric  dishwasher,  and 
also  an  account  of  the  work  of  ^he  Illinois  Committee  on 


Public  Utility  Information.  The  session  extended  over 
Thursday,  on  which  day  the  subjects  of  machine  billing 
and  ledger  posting  and  the  value  of  statistics  were 
discussed.  J.  B.  Wooten  of  New  York  delivered  an 
address  on  publicity  at  the  banquet  Wednesday  evening. 
havm  parties  Tuesday  and  Wednesday  afternoon  were 
provided  for  the  entertainment  of  those  present,  special 
entertainment  for  the  ladies  also  being  arranged. 


Indiana  Electric  Light  Association 
Announces  Program 

THE  program  for  the  convention  of  the  Indiana 
Electric  Light  Association,  to  be  held  on  Wednes- 
day and  Thursday,  Sept.  15  and  16,  has  been  announced 
as  follows: 

Wednesday,  Sept.  15 

President's  address;  committee  reports;  address,  "Future 
of  Electric  Light  and  Power  Companies,"  by  Martin  Insull. 
president  N.  E.  L.  A.;  address  by  E.  I.  Lewis,  chairman  of 
the  Indiana  Public  Service  Commission;  address,  "Future 
of  Public  Utilities,"  by  Charles  C.  Pex-ry,  president  In- 
dianapolis Light  &  Heat  Company. 

Thursday,  Sept.  16  (Commercial  Section  Day) 

Address,  "Voluntary  Versus  Involuntary  Co-operation," 
by  William  L.  Goodwin,  General  Electric  Company;  address, 
"Central  Stations  and  Contractors,"  by  Samuel  Adams 
Chase,  Westinghouse  Electric  &  Manufacturing  Company; 
paper,  "Industrial  Application  of  Electric  Power-Factor 
Correction  and  Its  Effect,"  by  T.  F.  English,  general  man- 
ager Indiana  General  Service  Company;  paper,  "Reduced  ^ 
Operating  Expenses  Versus  Increased  Fixed  Charges,"  by 
George  A.  Neal,  Northern  Indiana  Gas  &  Electric  Company; 
round-table  discussion;  election  of  officers. 


Electrical  Meetings  in  September 

EIGHT  important  electrical  associations  will  hold  con- 
ventions in  the  month  of  September  this  year— four 
in  the  East,  two  in  the  Middle  West,  one  in  Colorado  and 
one  on  the  Pacific  Coast.  The  dates  and  meeting  places 
are  as  follows: 

Sept.  8  to  11 — Be<lford  Springs,  Pa.;  Pennsylvania 
Electric  Association. 

Sept.  8  to  11 — Spokane,  Wash.;  Northwest  Geographic 
Division,  N.  E.  L.  A. 

Sept.  8  to  9— Omaha,  Neb.;  Nebraska  Section,  N.  E.  L.  A. 

Sept.  13  to  1.5 — Glenwood  Sprinsrs.  Col.;  Colorado  Electric 
Light,  Power  and  Railway  Association  and  Rocky  Mountain 
Geographic  Division,  N.  E.  L.  A. 

Sept.  13  to  16 — New  London,  Conn.;  Association  of  Edi- 
son Illuminating  Companies. 

Sept.  14  to  16 — Kineo,  Me.;  New  England  Geographic 
Division,  N.  E.  L.  A. 

Sept.  15  to  17 — French  Lick,  Ind.;  Indiana  Electric  Light 
Association. 

Sept.  20  to  24 — New  York  City;  Association  of  Iron  and 
Steel  Electrical  Engineers. 

Programs  of  the  Northwest,  Nebraska  and  Colorado 
meetings  were  printed  in  the  Electrical  World  for 
Aug.  21,  page  308;  for  the  Edison  company.  Illuminating 
Engineering  Society  and  New  England  meetings  on  Aug. 
14,  pages  349  and  350,  and  for  the  Iron  and  Steel 
association  on  Aug.  7,  page  300. 

In  addition  to  the  above  meetings,  the  Telephone 
Pioneers  of  America  will  meet  in  Montreal  on  Sept.  10 
and  11  and  the  American  Electrochemical  Society  will 
convene  in  Cleveland  on  Sept.  30,  continuing  its  meeting 
through  Oct.  1  and  Oct.  2. 
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Federated  American  Engineering  Societies 
Largest  Engineering  Body 

IN  A  bulletin  just  issued  by  the  joint  conference  com- 
mittee of  the  four  founder  societies,  it  is  pointed  out 
that  there  is  a  tendency  when  discussing  the  Federated 
American  Engineering  Societies  to  refer  to  it  as  a  "pro- 
posed" organization.  Attention  is  called  to  the  fact 
that  the  Federated  American  Engineering  Societies  is 
in  actual  existence  with  a  membership  already  that 
makes  it  the  largest  engineering  organization  in  this 
country.  This  menil)ership  includes  the  American 
Society  of  Mechanical  Engineers,  Detroit  Engineering 
Society,  Technical  Club  of  Dallas  and  American  Institute 
of  Electrical  Engineers.  Official  action  on  the  part  of 
many  other  organizations  is  all  that  is  necessary  to  com- 
plete their  standing  as  regularly  enrolled  members. 


Manufacturers  Should  Build   "Customer- 
Partnership"  with  Utilities 

AS  THE  business  of  electrical  manufacturers  is 
.  largely  dependent  upon  the  welfare  of  central 
stations  and  other  public  utilities,  the  manufacturers 
can  materially  assist  through  their  national  advertis- 
ing in  building  good  will  for  the  utilities.  Recognizing 
the  value  of  this  idea  to  the  entire  industry,  J.  M. 
Wakenian,  general  manager  of  the  Society  for  Electrical 
Development,  is  advocating  that  electrical  manufacturers 
devote  their  space  for  some  time  to  this  extremely 
important  object.  In  di.scussing  the  matter  with  a 
representative  of  the  Electric.\l  World  Mr.  Wakeman 
pointed  out  that  this  is  a  self-interest  idea  and  could 
result  only  in  profit  to  the  manufacturers.     He  said: 

"The  manufacturers  are  having  difficulty  in  fillin!,' 
orders  which  they  have  on  their  books,  and  those  who 
have  contracted  for  space  in  the  popular  magazines 
.should  use  that  space  in  behalf  of  the  central  stations 
and  .should  so  word  their  advertisements  to  appeal  for 
the  moral  and  financial  support  of  the  communities 
served  by  the  central  stations.  Taking  up  the  broad 
question  of  soliciting  the  support  of  the  community,  the 
main  oliject  is  to  build  up  a  bulwark  against  Bolshevistic 
ideas,  particularly  along  the  lines  of  municipal  owner- 
ship of  public  utilities,  substituting  the  idea  of  'cus- 
tomer-piirtnership'  as  opposed  to  that  of  municipal 
ownership. 

"Our  idea  is  that  the  manufacturers  can  well  afford 
to  devote  their  space  to  building  up  good  will  for  the 
utilities  in  the  minds  of  the  people  by  pointing  out  how 
the  self-interest  of  the  community  lies  in  the  prosperity 
of  the  public  utility." 


Tennessee  Contractors  and  Dealers 
3Ieet  INext  Week 

NASHVILLE  will  be  the  meeting  place  of  the  Ten- 
nessee Association  of  Electrical  Contrac^jrs  and 
Dealers  Saturday  next,  Sept.  4,  when  two  sessions  will 
be  held  at  the  Tulane  Hotel.  Governor  Roberts  will 
speak  on  public  utilities  commission  topics  and  the 
following  addresses  will  be  made  and  discussed:  "First 
Aid  to  Public  Utilities,"  by  J.  P.  Lawrence,  Na.shville; 
"Selling  Appliances  on  Term  Payments,"  by  W.  H. 
Synans,  Nashville;  "Comparison  of  Profits  in  Electrical 
and  Hardware  Trades,"  by  H.  G.  Street,  Memphis; 
"Proper  Handling  of  Fixture  Sales,"  by  P.  W.  Curtis, 


("hattanooga;  "Tennes.see  License  Law,"  by  W.  R. 
Herstein,  Memphis;  "Conducting  a  Retail  Store,"  by 
J.  A.  Fowler,  Memphis;  "Electrical  Advertising."  by 
E.  S.  Dunham,  Memphis;  "Window  Display,"  by  J.  A. 
Corcoran,  Schenectady,  N.  Y. ;  "The  Mazda  Lamp,"  by 
0.  G.  Heinke,  Nashville,  and  "Fall  and  Winter  Business 
Outlook,"  by  C.  R.  Wright,  Knoxville. 

The  Nashville  Electric  League  will  give  a  dinner  to 
the  delegates  in  the  evening,  when  an  address  on 
"Harmonizing  the  Industry"  will  be  made  by  a  speaker 
not  yet  announced. 


Kefractories  to  Be  Discussed  by  Electric 
Furnace  Association 

THE  subject  of  "Refractories"  has  been  selected  for 
the  session  of  the  Electric  Furnace  Association 
which  will  be  held  at  the  Ohio  State  University,  Colum- 
bus, on  Wednesday  afternoon,  Oct.  6.  The  meeting  will 
provide  an  opportunity  for  a  di.scussion  of  their  prob- 
lems by  the  users  and  makers  of  refractories.  Papers 
will  be  presented  by  steel  men  and  by  the  manufacturers 
of  bricks  and  lining  materials,  and  considerable  time 
will  be  allowed  for  questions  and  informal  discussions 
by  the  delegates  present. 


Western  Construction  Engineer  Substi- 
tutes Aeroplane  for  Automobile 


REX  C.  STARR,  the  you.ng  construction  engineer  who 
broke  all  records  in  carrying  through  the  Kerckhoff 
project  of  the  San  Joaquin  Light  &  Power  Corporation, 
has  begun  to  use  a  185-hp.  biplane  to  decrease  the  time 
taken  in  covering  by  automobile  the  hundreds  of  miles  of 
valley  and  rough  mountain  roads  separating  the  various 
jobs  under  his  supervision.  This  photograph  shows  him 
arr'ving  at  Auberry  on  the  morning  of  Aug.  15  for  the 
startuig  of  the  power  house.  Mr.  StaiT  left  Fresno  at 
8:30  a.  m.  r.n.i  was  in  Auberry,  20  miles  distant,  in  twenty- 
five  minutes.  His  machine  is  piloted  by  Shirley  Bush,  a 
former  army  flier.  The  San  Joaquin  Light  &  Power  Cor- 
poration has  prepared  a  landing  field  at  its  headquarters 
camp  at  AubeiTy  and  also  one  at  Crane  Valley,  10  miles 
further  in  the  mountains.  Other  fields  will  be  prepared 
on  the  Kings  River  project  and  near  the  company's  Kern 
River  plant.  Jlr.  Starr  is  probably  the  first  hydro-electric 
construction  engineer  to  make  use  of  the  aeroplane.  He 
has  already  been  flying  between  Fresno  and  San  Francisco. 
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A.  S.  M.  E.  to  Discuss  Valuation 

AT  THE  annual  meeting  of  the  American  Society  of 
.  Mechanical  Engineers,  which  will  be  held  in  the 
Engineering  Societies  Building,  New  York  City,  from 
Dec.  7  through  Dec  10,  special  sessions  will  be  held  on 
the  subjects  of  appraisal  and  valuation  and  the  applica- 
tion of  engineering  to  woodworking.  A  committee  will 
be  appointed  to  review  the  society's  work  in  the  past 
covering  valuation  and  appraisal  of  industrial  and 
public  utility  plants  and  recommend  subjects  for  discus- 
sion at  the  coming  meetings. 


California  Co-operative  Campaign 
Plans  Lighting  Exhibits 

TWO  committees  of  the  California  Electrical  Co- 
operative Campaign,  one  in  Los  Angeles  and  the 
other  in  San  Francisco,  are  completing  plans  to  place 
in  operation  in  those  cities,  in  October,  exhibits  for 
the  purpose  of  stimulating  better  industrial  lighting. 
These  plans  follow  the  success  of  the  industrial  lighting 
exhibit  made  at  the  National  Electric  Light  Association 
convention  at  Pasadena  this  year,  where  much  interest 
was  aroused  in  this  scheme. 


Specifications  for  Rural-Line  Construction 
in  Wisconsin 

THE  Railroad  Commission  of  Wisconsin  is  preparing 
specifications  covering  rural-line  construction.  The 
growth  of  rural  service  in  Wisconsin  has  been  so  rapid 
that  the  need  of  rules  that  will  insure  substantial  con- 
struction and  at  the  same  time  keep  the  original  invest- 
ment to  the  lowest  possible  figure  is  keenly  felt.  The 
rules  under  which  rural  extensions  are  made  in  the 
state  provide  for  the  financing  of  the  lines  by  the  cus- 
tomers. The  commission  is  interested  in  seeing  that 
future  troubles  due  to  inadequate  construction  or  unnec- 
essary construction  costs  are  avoided.  It  is  expected 
that  the  inductive  interference  problem  will  receive  con- 
sideration as  it  is  particularly  important  in  rural  work 
where  ground-return  telephone  lines  are  common. 


Electric  Lighting  Replaces  Gasoline  Park 
Lamps  in  St.  Louis 

THE  city  of  St.  Louis  is  installing  about  3,400  80- 
cp.  and  100-cp.  gas-filled  incandescent  street  lamps  to 
replace  the  gasoline  street  lights  which  have  been  used 
in  the  city  parks  and  to  illuminate  some  isolated  streets 
which  are  not  now  illuminated.  Approximately  3,000 
of  the  lamps  will  be  connected  to  6.6-amp.  series  circuits 
and  the  remainder  will  be  110-volt  multiple  units.  The 
lamp  posts  are  being  made  from  crushed  Missouri 
granite,  and  the  circuits  will  require  the  installation  of 
about  178  miles  of  underground  cable. 


Mobriclge  (S.  D.)  Hydro  Project  to  Be 
Considered  Next  Spring 

SUBMISSION  of  the  Mobridge  hydro-electric  project, 
recently  reported  on  by  Mead  &  Seastone,  to  the 
voters  of  South  Dakota  will  probably  be  made  at  the 
regular  election  next  .spring.  This  project  involves 
building  a  dam  in  the  Missouri  River  and  foreshadows 
a  possible  ultimate  output  of  85,000,000  kw.-hr.    (see 


Electrical  World,  June  12,  page  1390).  There  has 
been  some  sentiment  favoring  submission  this  fall,  but 
more  conservative  counsels  have  prevailed  and  the  sub- 
mission has  been  deferred  until  next  spring  to  give  full 
opportunity  for  discussion  both  in  official  circles  and 
among  the  people  of  the  state.  It  is  said  that  the  con- 
sulting engineers  have,  because  of  the  unusual  nature  of 
the  project  and  its  importance  in  the  development  of 
the  state,  expressed  a  desire  for  a  check  of  their  report 
by  an  independent  investigator. 


Central  Stations  Recognized  in  the 
Michigan  Fuel  Committee 

THE  public  utilities  of  Michigan  have  been  recog- 
nized in  the  formation  of  the  Michigan  Coal  Com- 
mittee by  the  appointment  of  B.  E.  Morrow,  manager 
production  and  transmission  department  of  the  Con- 
sumers' Power  Company,  Jackson,  as  a  member.  Gov. 
Albert  E.  Sleeper  has  appointed  the  following  com- 
mittee: Chairman,  W.  K.  Prudden,  president  Prudden 
Wheel  Company,  Lansing,  former  fuel  administrator; 
E.  J.  Dubois,  fuel  commissioner  of  Detroit  Board  of 
Commerce;  Charles  B.  Kelsey,  utility  engineer,  Grand 
Rapids;  C.  H.  Benedict,  Calumet  &  Hecla  Copper  Com- 
pany, Lake  Linden,  and  B.  E.  Morrow,  Consumers' 
Power  Company.  The  committee  are  now  engaged  in 
securing  a  definite  report  of  fuel  stocks  in  the  state 
and  will  include  in  the  report  full  information  as  to 
contracts  and  orders  for  fuel  as  well  as  amounts  of  coal 
being  shipped  at  this  time  on  orders  and  contract.  The 
committee  will  take  steps  to  assist  Michigan  fuel  users 
to  prevent  interruption  to  their  operations. 


Anticipated  Power  Shortage  in  California 
Now  Being  Felt 

♦'/"CENTRAL  and  northern  California  are  now  enter- 
V>  ing  upon  the  acute  period  of  the  electric  power 
shortage,  owing  principally  to  the  lack  of  rains  in 
the  past  winter  and  the  present  heat,  which  has  dried 
up  the  rivers  to  the  lowest  stages  known.  It  will  be 
necessary  for  a  15  per  cent  cut  to  be  made  upon  cement 
mills,  gold  dredgers  and  street  railways  at  once.  The 
supply  of  electric  energy  for  power,  except  for  domestic 
use,  for  growing  crops  and  for  handling  perishable 
foods,  must  be  reduced  20  per  cent."  This  was  the 
information  sent  out  by  H.  G.  Butler,  power  adminis- 
trator of  the  California  Railroad  Commission,  in  a  tele- 
gram to  all  the  power  companies  in  California  calling 
for  a  meeting  at  his  office  at  once.  He  further  stated 
that  "other  industries  will  be  restricted  similarly  as  fast 
as  the  necessary  steps  can  be  taken.  Street,  sign  and 
display  lighting  must  be  cut  to  the  minimum  consistent 
with  safety." 

"The  steam  plants  of  the  California  companies  are 
operating  at  their  maximum  capacity,"  Mr.  Butler  con- 
tinued, "and  the  smaller  plants  of  consumers,  wherever 
available  for  use,  have  been  put  into  operation  to  reduce 
the  demand  upon  the  larger  companies.  Notwithstand- 
ing this,  the  demand  for  electric  power  at  the  present 
time  largely  exceeds  the  supply,  and  it  is  becoming 
necessary  to  place  further  restrictions  upon  the  users  of 
electricity  where  it  can  be  done  without  excessive  loss 
or  damage,  in  order  that  there  may  be  sufficient  power 
to  avoid  loss  of  crops  and  to  provide  for  the  absolute 
needs  of  the  other  industries." 
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JNew  Edison  Medal  Committee 
of  A.  I.  E.  E. 

AT  THE  recent  nifeting  of  the  board  of  diicolors  of 
the  American  Institute  of  Electrical  Engineers,  the 
board,  in  accordance  with  the  bylaws  of  the  Edison 
medal  committee,  confirmed  the  appointment  by 
President  Berresford  of  Comfort  A.  Adams,  chairman 
engineering  division.  National  Research  Committee. 
New  York,  as  chairman  of  the  committee,  and  of  H.  M. 
Byllesby,  president  H.  JM.  fyllesby  &  Company,  Chi- 
cago, D.  E.  Drake,  sales  engineer  Westinghouse  Elec- 
tric &  ManufacturinK  Company,  New  York,  and  W.  L. 
R.  Emmet,  consulting  engineer  General  Electric  Com- 
pany, Schenectady,  N.  Y.,  as  members  of  the  committee 
for  terms  of  five  years  each.  The  board  also  elected 
three  of  its  own  membership  as  members  of  the  Edison 
medal  committee  for  terms  of  two  years,  namely,  W.  I. 
Slichter,  Columbia  University,  New  York;  L.  E.  Imlay, 
operating  engineer  Niagara  Falls  Power  Company, 
New  York,  and  F.  D.  Newbury,  division  engineer  West- 
inghouse Electric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa. 

New  Finaiiciiij;  by  Pacific  Power  & 
Lifjht  Company 

THE  Pacific  Power  &  Light  Company,  with  main 
offices  at  Portland,  Ore.,  has  issued  $1,000,000  of  8 
per  cent  ten-year  bonds  to  mature  in  1930.  They  are 
.secured  by  a  mortgage  on  the  company's  property  and 
business,  subject  to  its  present  mortgage,  and  also  by 
deposit  of  a  like  amount  of  the  company's  bonds  issued 
under  the  present  mortgage. 

The  bonds  were  purchased  by  N.  W.  Langley  &  Com 
pany  of  New  York  and  are  being  handled  locally  by 
Blythe,  Witter  &  Company,  the  Ladd  &  Tilton  Rank, 
Freeman,  Smith  &  Camp,  Lumberman's  Trust  Company 
and  E.  L.  Devereaux  &  Company.  The  price  is  $98.25. 
to  yield  the  investor  81  per  cent.  Half  a  million  dollars 
of  the  money  is  to  be  used  to  take  care  of  the  company's 
pre.^ent  floating  indebtedness  for  improvements,  and  the 
other  half  million  dollars  is  to  pay  for  the  new  steam 
elet  ric  generating  station  at  Astoria.  It  is  understood 
that  this  money  cost  the  company  in  the  neighborhood  of 
10  per  cent. 

The  company  is  awaiting  decision  by  the  Public 
Service  Commission  of  Washington  on  its  application 
for  an  increase  in  its  eleotrie  rates  in  that  state.  If  this 
be  granted,  it  will  materially  help  in  the  marketing  of 
the  bonds  and  the  raising  of  additional  money  in  the 
future  for  needed  extensions  and  improvements. 


and  Bar  Harbor,  Me.  It  was  said  to  be  the  first  radio 
message  sent  around  the  world,  because  it  should  be 
possible  to  get  messages  12,000  miles  each  way  from 
the  Lafayette  station.  This  station  was  started  during 
the  war  and  built  by  the  United  States  Navy,  but  it  is 
to  be  turned  over  to  the  French  government  as  soon  as 
'jie  tests  now  being  conducted  are  completed. 


Powerfnl  Radio  Station  Put  in  Servict' 
in  France 

WHAT  is  described  as  the  most  powerful  radio 
station  in  the  world,  with  a  sending  radius  of 
12,000  miles  (19,000  km.),  was  put  in  service  at  Bor- 
deaux, France,  last  Saturday.  This  great  sending  ra- 
dius is  obtained  by  the  use  of  very  high-power  arc 
transmission  equipment  and  eight  antenna  towers  820 
ft.  (250  m.)  high.  Tests  show  that  the  audibility  of 
signals  from  this  station  is  about  five  times  as  great 
«s  from  the  Nauen  station  in  Germany. 

The  first  message  sent  out  from  Bordeaux,  called  the 
Lafayette  station,  was  readily  received  at  Washington 


Functions  of  International  Bureau 
May  Be  Increased 

CONSIDERATION  is  to  be  given  to  the  matter  of 
increasing  the  functions  of  the  International 
Bureau  of  Weights  and  Measures  when  that  body  meets 
at  Paris  in  September.  It  has  been  suggested  that  the 
bureau  shall  have  the  custody  of  numerous  other 
standards  than  those  of  weights  and  measures,  and  it 
has  also  been  recommended  that  the  bureau  arrange  to 
investigate  and  promulgate  constants  of  materials  or 
physical  values  which  at  the  present  time  are  based 
solely  upon  private  investigation.  This  would  lead  to 
international  agreement  through  some  sort  of  conven- 
tion entered  into  by  scientists  in  different  cou  itries  as 
to  the  values  to  be  used  in  engineering  and  scientific 
work  similar  to  the  agreement  and  general  practice  with 
respect  to  the  value  for  gravity  (G). 

The  suggested  change  has  been  considered  with  a 
large  degree  of  favor  by  members  of  the  American 
Physical  Society,  the  National  Academy  of  Science  and 
the  National  Research  Council.  Dr.  S.  W.  Stratton, 
director  of  the  Bureau  of  Standards,  will  be  the  prin- 
cipal representative  of  the  United  States  at  the  Paris 
meeting. 

Wide  Publicity  Advocated  by  Engineering 
Staff  of  Super-Power  Survey 

THE  desirability  of  wide  publicity  in  forwarding 
the  plans  of  the  super-power  survey  was  recognized 
at  a  recent  meeting  of  the  engineering  .staff  connected 
with  the  project.  .lames  H.  McGraw,  whom  W.  S. 
Murray,  chairman  of  the  Super-Power  Committee,  asked 
to  take  charge  of  this  part  of  the  committee's  work, 
suggested  that  the  Editorial  Conference  of  the  Tech- 
nical Press,  on  which  between  twenty-five  and  thirty 
papers  are  represented,  would  form  the  best  medium 
through  which  to  work.  Mr.  McGraw  also  pledged  the 
.services  of  the  McGraw-Hill  Company,  with  its  eleven 
engineering  journals. 

The  area  to  be  included  in  the  survey  was  discussed, 
and  it  was  decided  to  include  the  water  powers  of  the 
St.  Lawrence  and  those  in  New  England  as  far  east 
as  the  Kennebec  River  in  Maine.  The  southern  boundary 
is  to  be  the  Potomac  River  and  the  western  boundary 
will  be  the  eastern  slope  of  the  Appalachian  Mountains. 

Chairman  Murray  expressed  himself  as  favoring  the 
appointment  of  a  second  member  of  the  National  Elec- 
tric Light  Association  on  the  advisorj'  board  and  said 
that  he  had  asked  the  N.  E.  L.  A.  to  make  this  appoint- 
ment. 

Reports  from  the  division  engineers  were  asked  for, 
and  L.  E.  Imlay  of  the  power  and  transmission  divi- 
sion of  the  survey,  Henry  W.  Butler  of  the  industries 
division  and  Gary  T.  Hutchinson  of  the  railways  divi- 
sion told  of  what  they  had  so  far  accomplished,  a 
suggestive  discussion  following. 

The  next  meeting  will  be  held  on  Monday,  Aug.  30. 
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Safety  Code  Rules  to  Which  Exception  Is 
Taken  by  the  N.  E.  L.  A. 

IN  THE  forthcoming  edition  of  the  National  Elec- 
trical Safety  Code  the  Bureau  of  Standards  has 
expressed  its  willingness  to  designate  those  rules  to 
which  exception  has  been  taken  by  the  National  Electric 
Light  Association  and  other  interests  that  have  care- 
fully studied  the  rules  and  are  qualified  to  judge  of 
their  reasonableness.  The  objections  raised  and  the 
reasons  of  the  bureau  for  not  changing  the  rules  to 
avoid  these  objections  will  also  be  included. 

Recent  correspondence  between  the  Bureau  of 
Standards  and  the  National  Electric  Light  Association 
on  the  code  will  be  of  interest  to  readers  of  the 
Electrical  World.  Through  the  courtesy  of  the  N.  E. 
L.  A.  Bulletin  this  correspondence  is  reproduced  in  full: 

Department  of  Commerce,  Bureau  of  Standards, 
Washington,  July  7,  1920. 
National   Electric  Light   Association,   New  York  City: 
Gentlemen  : 

1.  Supplementary  lists  of  changes  to  the  1916  edition  of 
the  National  Electrical  Safety  Code  were  circulated  in  May 
and,  as  a  result  of  the  comments  received,  the  bureau  has 
endeavored  by  further  modification  to  meet  the  objections 
which  were  raised  and  finally  to  frame  the  rules  so  as  to  be 
reasonable  and  proper  to  the  vast  majority  of  our  con- 
ferees. We  believe  this  has  been  successfully  accomplished 
with  respect  to  Section  9  and  Parts  1  and  Z.  We  have  not. 
however,  been  able  to  meet  all  of  the  suggestions  made  with 
respect  to  Part  2,  regarding  which  there  seemed  to  be  some 
irreconcilable  difference  of  opinion. 

2.  One  of  the  principal  points  which  have  delayed  the 
new  edition  and  regarding  which  there  has  not  been  gen- 
eral agreement  is  the  loading  specification  for  transverse 
loading.  This  has  been  simplified  in  form  and  modified 
numerically,  but  the  apparent  increase  in  requirements  for 
gi-ades  B  and  C  is  largely  balanced  by  modifications  made 
for  selected  poles  and  for  averaging  poles.  The  aim  has 
been  to  improve  the  form  of  the  specification  rather  than  to 
call  for  stronger  or  safer  construction,  and  we  believe  the 
revised  rules  represent  good  modern  practice  better  than  the 
1916  code. 

3.  We  inclose  herewith  a  final  list  of  changes  which  will 
modify  the  lithograph  copies  and  supplementary  lists  of 
changes  already  in  your  hands.  We  trust  these  additional 
changes  will  make  the  text  of  the  new  edition  of  the  safety 
code  satisfactory  to  you.  In  case  there  are  important 
items  remaining  which  you  think  have  not  been  satisfac- 
torily disposed  of,  we  should  be  glad  to  have  a  statement 
from  you  mentioning  such  items  and  suggesting  in  what 
respects  and  for  what  reasons  they  are  unsatisfactory  and 
what  action  you  would  recommend  to  make  them  satis- 
factory.    May  we  have  a  prompt  reply?     Respectfully, 

S.  W.  Stratton, 

Director. 

National  Electric  Light  Association, 

New  York,  July  19,  1920. 
Dr.     S.    W.     Stratton,     Director     Bureau     of     Standards, 
Washington: 

My  Dear  Sir:  We  have  just  received  your  letter  of 
July  7,  together  with  supplementary  list  of  changes  to  the 
1916  edition  of  the  National  Electrical  Safety  Code,  and 
believe  that  these  changes  are  all  in  the  direction  of  in- 
creasing the  workability   and   reasonableness   of  the   rules. 

In  respense  to  your  inquiry  as  to  the  general  satisfac- 
toriness  of  the  National  Electrical  Safety  Code  rules  as 
now  revised  for  their  third  edition,  we  are  glad  to  confirm 
our  previous  statements  that,  broadly  and  .so  far  as  in- 
formation brought  together  permits  accurate  judgment, 
we  believe  that  the  great  majority  of  the  rules  will  not 
cause  widespread  hardship  and  will  meet  the  real  need  for 
a    workable    national    safety    standard    for    electrical    con- 


struction. We  wish  to  commend  the  very  sincere  effort  of 
the  bureau  to  insure  that  no  undue  hardship  shall  be  caused 
any  interest  affected  and  realize  that  this  has  involved  con- 
siderable adjustment  in  the  various  trial  requirements  set 
up  in  previous  editions  of  the  code. 

In  some  respects,  comparatively  few  in  number,  it  is  our 
conviction  that  such  information  as  is  available  warrants 
nationally  less  severe  requirements  than  now  proposed  for 
the  1920  code.  Probably  the  most  important  case  of  this 
kind  is  the  proposed  requirements  for  stronger  construc- 
tion of  supply  lines  above  2,900  volts  to  ground  than  below 
that  voltage  limit.  The  1916  code  required  this  stronger 
construction  only  for  supply  lines  above  5,000  volts  between 
wires.  We  believe  that  the  test  data  available  support  this 
proposed  change  to  the  extent  that  voltage  to  ground  is 
made  the  criterion  in  the  proposed  rule  rather  than  voltage 
between  wires  as  formerly.  We  are,  however,  equally  of  the 
belief  that  the  data  show  clearly  that  there  is  no  warrant, 
even  assuming  the  continuance  of  the  present  common  type 
of  telephone  protector,  for  placing  the  dividing  point  below 
5,000  volts  to  ground.  On  the  basis  of  the  data  available 
it  would  appear  that  any  change  to  be  made  in  voltage 
limit  for  the  1920  edition  should  be  upward.  Certainly, 
before  any  change  downward  is  made  in  the  voltage  limit 
the  question  of  employing  better  telephone  protectors  should, 
we  believe,  be  impartially  investigated  as  an  evidently 
cheaper  means  for  maintaining  safety  than  the  requiring 
of  serious  increases  in  pole  and  conductor  costs  for  the 
pole  lines  of  light  and  power  companies  where  voltages 
to  gi'ound  exceed  some  unnecessarily  low  limit.  Possibly 
there  is  still  time  to  adjust  this  voltage  limitation  in  the 
several  rules  so  as  to  "make  the  penalty  fit  the  crime." 

In   some  other  respects,   also  few  in  numbei',  we   are  of 
the  conviction  that   available  data  are  still   clearly   insuffi- 
cient   on    which    to    base    actual    mandatory    requirements, 
though  no  doubt  sufficient  to  justify  the  setting  up  or  con- 
tinuance   of    bogie    requirements,    such    as    those    of    1916, 
avowedly    for   trial    use.      Probrbly    the   best    examples    of 
such  rules  are  the  transverse  pole-line  strength  rules.  No. 
2,  and  the  rules  for  oil-filled  apparatus.  No.  1.     The  intent 
in  the  latter  rules,  as  proposed  for  1920,  is  clearly  to  offer 
a  suggested  practice,  and  we  believe  this  is  the  correct  in- 
tent, pending  further  information  which  it  may  take  some 
time    to    procure    through    the    committees    at    work.      The 
former  rules  as  we  read  them  in  the  proposed  1920  edition 
have  no  similar  modifying  statements  to  continue  them  on 
the  same  trial  basis  as  applied  to  their  counterparts  in  the 
1916    edition.      Information    which    we    believe    is    essential 
before  these    (or  any  other  transverse  strength)    rules  be- 
come mandatory  in  effect  should  include  ascertainment  of 
the  existence  of  pole-line   failure  where  poles  are   various 
percentages  under  the  proposed  strength  requirements;  fur- 
ther study  into  the  accuracy  with  which  the  proposed  classi- 
fication of   degree   of  hazard   and   requii'ements   in  various 
situations    measures    their    actual    relative    hazards;    also 
further  studies  into  the  changes  in  the  pole  supply  situation 
during  the  last  nine  or  ten  years,  since  the  pole  purchase 
classifications  were  prepared  by  the  National  Electric  Light 
Association.     This   pole  supply  situation  has  been   affected 
by    local    deforestation,    transportation    difficulties    and    in- 
creased expense  in   various  communities  and   actual   short- 
age  of   some   kinds   and    sizes   of   timber   formerly   readily 
available.     There  would  also  be  considered  in  this  study  as 
to  what  extent  it  is   practical  to  make  better  distribution 
of  poles  along  pole  lines,  according  to  the  growth  of  loads, 
than  has  been  the  case  hitherto.     Tests  would  also  be  con- 
ducted to  show  to  what  degree  increasing  total  weight  for 
number  of  conductors  carried   affects  the   increase  of  load 
and  the  supporting  of  any  one  pole  by  the  nearby  poles  in 
a  tangent  line. 

Such  studies,  in  our  conviction,  have  by  no  means  been 
carried  far  enough,  and  we  feel  that  the  changes  developed 
by  the  bureau  as  a  result  of  Its  interpretation  of  the  partial 
data  so  far  obtained  on  some  existing  lines  should,  if  substi- 
tuted for  the  former  rules  recognized  as  for  trial  use,  be 
clearly  designated  as  for  trial  application  only.  They  would 
then  represent  a  trial  practice  whose  suitsibility  as  a  stand- 
ard could  then  be  more  maturely  tested  in  the  light  of  this 
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further  study,  and  modified  as  found  advisable  in  the  public 
interest,  before  beiiiK  expressed  in  mandatory  form.  This 
would  apparently  not  only  protect  the  industry  aKainst  un- 
due severity  of  requirement  but  would  protect  the  bureau 
aK"in«'  ^^'^  possibility  of  proposintc  as  mandatory  require- 
ments whicn  have  not  yet  been  subjected  to  the  test  of  ex- 
perience as  fully  as  have  other  parts  of  the  code  and  which 
may  impose  inequitable  burd.'ns  on  the  industry. 

We  wish  to  conKratulate  the  bureau  on  its  success  thus 
far  in  the  difficult  task  of  bringing  all  interests  together  to 
co-operate  in  the  development  of  a  national  code,  and  we 
desire  to  continue  most  actively  in  the  work.  We  hope 
that  through  our  newly  formed  engineering  department  we 
may  be  able  to  make  our  co-operation  more  effective  and 
more  fully  representative  of  all  parts  of  the  country  and 
all  phases  of  experience  than  has  been  found  possible  in 
the  past. 

We  understand  that  a  mention  of  our  co-operation  and 
objection  to  a  few  outstanding  features  of  the  code  will  be 
made  by  the  bureau  in  its  introduction  to  the  third  edition, 
und  we  should  be  very  glad  to  have  the  opportunity  of 
noting  the  manner  in  which  our  statement  is  summarized 
and  (liscussed  by  the  bureau. 

We  should  also  be  glad  to  know  to  what  degree  the  code 
is  now  satisfactory  to  the  other  interests  concerned  and  in 
what  respects  and  for  what  reasons  any  items  continue  tD  be 
unsatisfactory  to  them.     Very  truly  yours, 

W.  J.  Canada, 

Engineer. 

Plan."!  are  being  formed  for  frequent  conferences, 
comprehensive  studies,  surveys  and  te.sts  during  the 
coming  year  by  which  the  National  Electric  Light  As.so- 
ciation  can  aid  the  Bureau  of  Standards  to  .such  a 
knowledge  of  the  determining  factors  as  will  permit  a 
thoroughly  adequate  treatment  of  the  subjects  covered 
by  rules  which  impose  a  burden  on  the  electric  power 
industry  and  on  users  of  electric  service.  This,  it  is 
expected,  will  result  in  the  formulation  of  rules  whose 
reasonableness  can  be  demonstrated. 


Orgu 


^unization  of  Super-Power  Zone 
Engineering  Staff 

ORGANIZATION  of  the  engineering  stafT  which  is 
to  make  an  investigation  and  report  under  the 
auspices  of  the  United  States  Geological  Survey  in  the 
matter  of  the  super-power  survey  between  Boston  and 
Washington  has  just  been  announced  by  W.  S.  Murray, 
chairman.  The  personnel  and  form  of  organization  of 
the  engineering  staff  are  shown  in  the  accompanyirg 
diagram.  It  will  be  seen  that  the  organization  is  com- 
posed of  an  advisory  board  representing  the  various 
railroads,  engineering,  technical  publicity,  the  National 
Electric  Light  Association,  the  American  Electric  Rail- 
way Association,  the  American  Railway  Association,  the 
National  Industrial  Conference  Board  and  other  relatec 
intere.s-ts.  In  addition,  .seven  assistants  make  up  the 
enginering  staff,  whose  duty  will  be  the  collaboration  of 
field  data  and  its  preparation  for  the  report. 

The  services  of  the  chief  hydraulic  engineer  of  the 
United  States  Geological  Survey  and  of  the  chief  me- 
chanical engineer  of  the  Bureau  of  Mines  will  also 
be  contributed  in  part  to  the  engineering  staff  of  the 
super-power  survey. 

The  work  is  to  be  divided  into  three  departments — 
one  of  railway  investigation,  one  of  power  and  trans- 
mission investigation  and  one  of  indu.strial  investiga- 
tion. Meetings  of  the  advisory  board  will  be  called  not 
less  than  every  two  months,  when  the  chairman  of  the 
engineering  staff  will  review  the  progress  of  the  work 
and  the  procedure  during  the  next  two  months  will  be 
outlined.  It  is  e.vpected  that  all  fundamental  data,  maps 
and  diagrams  will  be  collected  by  May  1,  192L  This 
will  allow  two  months  for  the  final  preparation  of  the 
report  te.xt  for  presentation  June  30,  1921,  when  the 
Congressional  appropriation  terminates. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  to- 
gether with  brief  notes  of  general 
interest. 


Direct    Radio    Service    to    Poland — 

The  latest  foreign  nation  to  be  brought 
into  direct  communication  with  the 
United  States  by  means  of  radio  service 
is  Poland,  the  Radio  Corporation  of 
America  having  announced  that  serv- 
ice with  that  counti-y  has  been  estab- 
lished. 

Y.  M.  C.  .1.  Radio  Course.— The  de- 
partment of  education  of  the  Young 
Men's  Christian  Association  of  New 
\ork  City,  East  Side  Branch,  is  or- 
ganizing a  course  in  the  theory  and 
operation  of  vacuum  tubes.  A  booklet 
with  full  information  can  be  obtained 
from  A.  R.  Nilson,  the  secretary. 

Sandusky's  New  Rates. — The  sched- 
ule of  electric  rates  recently  approved 
by  the  City  Commission  of  Sandusky, 
Ohio,  for  the  Sandusky  Gas  &  Electric 
Company  eliminated  the  4-cent  step  in 
residence  lighting,  all  energy  in  excess 
of  60  kw.-hr.  being  now  5  cents  instead 
of  4  cents.  An  increase  of  10  per  cent 
was  granted  for  commercial  and  sign 
and  window  lighting,  and  the  same  in- 
crease with  a  coal-clause  provision  for 
motor  service.  The  minimum  charge 
was  raised  from  50  cents  to  7.5  cents  a 
month. 

A  Proposed  Merger. — Application 
has  been  made  to  the  Public  Service 
Commission  of  Pennsylvania  for  the 
merging  of  a  number  of  electric  and 
gas  companies  chartered  for  eastern 
Pennsylvania  counties  into  the  Phila- 
delphia Suburban  Gas  &  Electric  Sys- 
tem. The  companies  that  it  is  pro- 
posed to  consolidate  include  the 
Charlestown  Township  Electric,  the 
Schuylkill  Town.ship  Electric,  the 
Thornbury  Light,  the  North  Coventry 
Electric,  the  West  Pikeland  Electric, 
the  DilworthtovvTi  Electric  and  twelve 
others. 

Dutch  Electrification  Commission  .Vr- 
rives  in  .\merica. — A  commission  made 
up  of  railway  expeii;s  has  been  sent  by 
the  government  of  the  Netherlands  to 
this  country  to  study  American  meth- 
ods of  electrification.  The  party  is 
headed  by  L.  M.  Barnet  Lyon,  member 
of  the  Board  of  Control  of  the  Nether- 
lands Railways.  J.  J.  W.  Van  Loenon 
Martinet  is  the  secretary.  The  first 
government  line  in  Holland  to  be 
equipped  will  be  that  between  Amster- 
dam and  Rotterdam,  a  distance  of 
about  .'i.'i  miles.  Other  electrifications 
will  follow.  A  super-power  system  is 
also  iroposed.  The  equipment  will  be 
largely  multiple-unit,  though  locomo- 
tive operation  will  also  be  required.  The 
commission  will  make  a  thorough  study 
or    Americar    electrifications. 


Public   Utilities    Law   for   Texas. — In 

an  effort  to  obtain  the  enactment  of  a 
state  public  utilities  law  that  will  meet 
the  indorsement  of  the  various  interests 
concerned,  Governor  W.  P.  Hobby  has 
appointed  a  committee,  representing 
the  cities,  the  utilities,  the  legal  fra- 
ternity, the  Legislature  and  other 
bodies,  to  draft  a  bill  which  will  be 
submitted  at  the  next  regular  session 
of  the  Legislature  in  January,  1921. 
The  League  of  Texas  Municipalities, 
which  is  composed  of  the  mayors  and 
other  officials  of  the  different  cities 
and  towns  of  the  state,  is  back  of  the 
movement. 

Big  Hydro-Electric  Plant  for  British 
Columbia. — When  the  Bridge  River 
power  plant  at  Lillooet,  B.  C,  on  which 
work  has  begun,  shall  have  been  com- 
pleted, the  province  will  boast  a  hydro- 
electric development  rated  at  400,000 
hp.  The  project  involves  an  expendi- 
ture of  $30,000,000.  A  fall  of  1,000  ft. 
is  to  be  taken  advantage  of,  and  a  tun- 
nel a  mile  and  a  half  long  is  to  be 
built  through  Mission  Mountain  to  con- 
vey the  water  from  Bridge  River  to 
Seaton  Lake.  Much  of  the  power  is  to 
be  distributed  to  Vancouver  and  Vic- 
toria, whose  manufacturing  prestige,  it 
is  expected,  will  thereby  be  greatly  en- 
hanced. 

Building  Operations  in  1919. — Despite 
the  discouraging  reports  concerning 
building  operations,  complete  returns 
made  to  the  United  States  Geological 
Survey  from  the  building  departments 
of  141  of  the  larger  cities  of  the  coun- 
try show  a  lai'ge  increase  in  1919  com- 
pared with  1918.  The  building  opera- 
tions in  these  cities  in  1919  cost  $1,- 
302,998.607,  as  against  $430,014,365  in 
1918,  an  increase  of  202  per  cent.  Much 
of  this  advance  is  due  to  the  increase 
in  the  cost  of  labor  and  materials,  but 
this  does  not  cover  all  of  it,  for  tlie 
number  of  permits  for  buildings  in- 
creased from  210,538  to  362,811,  or 
72  per  cent. 

Further  Pacific  Coast  Rate  Changes. 

— The  Northwest  Traction  &  Power 
Company  of  Everett,  Wash.,  has  filed 
a  new  rate  schedule  for  residence  serv- 
ice of  7.5  cents  a  kilowatt-hour  for  the 
first  45  kw.-hr.  and  3  cents  a  kilowatt- 
hour  for  amounts  in  excess.  The  old 
rates  were  8.8  cents  and  6  cents,  with 
a  flat  power  rate  of  3  cents.  The 
California  commission  has  granted  the 
Pacific  Gas  &  Electric  Comnany  and 
the  Great  Western  Power  Company 
permission  to  reduce  their  cooking  rate 
from  4.J  cents  a  kilowatt-hour  to  3i 
cents  in  all  districts  served  by  both 
companies.  An  increase  of  15  per  cent 
in  power  rates  has  been  granted  to 
the  Coast  Valleys  Gas  Sz  Electric  Com- 
pany by  the  (!alifornia  commission,  tho 
lighting  rates  remaining  unchanged. 
This  increase  is  in  the  nature  of  a  sur- 
charge and  will  remain  in  effect  for 
nine  months,  the  length  of  time  that  the 
Pacific  Gas  &  Electric  Company,  from 
which  the  Coast  Valleys  Company  pur- 
chases its  power,  may  enforce  a  simi- 
lar increase. 


Associations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations  is  printed  in  the  first 
issue  of  each  month. 


National  Association  of  Electrical  In- 
spectors.— The  annual  meeting  of  this 
association  will  take  place  in  Philadel- 
phia on  Tuesday  and  Wednesday,  Oct. 
12  and  13.  An  executive  meeting  will  ■ 
be  held  in  the  auditorium  of  the  Under-  I 
writers'  Association  of  the  Middle  De- 
partment on  Oct.  12. 

Western  Massachusetts  Engineering 
Society. — C.  C.  Chesney,  general  man- 
ager of  the  Pittsfield  works  of  the 
General  Electric  Company,  was  elected 
president  of  the  Western  Massachusetts 
Engineering  Society  recently.  Other 
officers  are:  First  vice-president,  George 
E.  Williams;  second  vice-president, 
E.  E.  Lockridge;  secretary  and  treas- 
urer, Winfield  E.  Holmes. 

Chicago  Section,  American  Welding 
Society. — The  Chicago  Section  of  the 
American  Welding  Society  was  organ- 
ized in  the  rooms  of  the  Western 
Society  of  Engineers  on  the  evening  of 
Aug.  3.  Between  eighty  and  eighty- 
five  were  present.  Local  by-laws  were 
adopted  and  the  following  officers  were 
elected:  Chairman.  M.  B.  Osburn,  assist- 
ant superintendent  Pullman  Car  Works. 
Pullman,  111.;  vice-chairman,  O.  T.  Nel- 
son, president  General  Boilers  Company,  ■ 
Waukegan,  111.;  secretary  -  treasurer,  | 
L.  B.  Mackenzie,  publisher  of  the  Weld- 
ing Engineer.  Meetings  will  be  held 
on  the  second  Tuesday  of  each  month. 

Vancouver  io  Have  Co-operative  As- 
sociation.— An  Electrical  Co-operative 
Association  to  unite  all  branches  of  the 
electrical  industry  in  Vancouver,  B.  C,  I 
was  started  recently  at  a  meeting  called  I 
by  George  Kidd,  general  manager  of  the 
British  Columbia  Electric  Railway  Com- 
pany. To  complete  the  organization 
temporary  officers  were  elected  as  fol- 
lows: President,  George  Kidd;  vice- 
presidents,  W.  G.  Murrin,  assistant  gen- 
eral manager  of  the  British  Columbia 
Electric  Railway  Company;  R.  F.  Hay- 
ward,  general  manager  of  the  Western 
Power  Company  of  Canada,  and  Will- 
iam McNeil.  The  advisory  council 
consists  of  E.  E.  Walker,  sales  mana'ver 
British  Columbia  Electric  Railway 
Company,  chairman;  James  Lightbody. 
publicity  manager  British  Columbia 
Electric  Railway  Comijany;  J.  R.  Read, 
local  manager  Canadian  Westinghouse 
Comjiany;  H.  Pirn,  local  manager  Can- 
adian General  Electric  Company;  J.  F. 
Little,  local  manager  Northern  Elec- 
tric Company,  and  W.  C.  Mainwarinp, 
district  sales  manager  Northern  Elec- 
trc  Company.  The  jobbing  houses  were 
represented  by  F.  "P.  Cope  and  E.  B. 
Horseman  and  tho  contractor-dealers 
by  E.  Brettrell,  S.  E.  Jarvis  and  W.  W. 
Fraser. 
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Commission 
Rulings 


Important  derisions  of  various  state 
bodii's  invdlvinB  or  alTvitlne  olcc- 
iii<^  light  and  power  utilities. 


Penalty  in  I.iou  of  Discount. — A  pen- 
alty of  5  per  cent  on  electric  service 
bills  not  paid  on  or  before  the  fifteenth 
day  of  the  month  following  rendition 
of  service  has  been  approved  by  the 
Missouri  Public  Service  Commission  in 
lieu  of  a  discount  for  piompt  payment. 

Restricted  Street-I.iKhtinK  Service  at 
Former  Kate.s  .Vpproved. — In  (jrantinK 
increased  rates  to  the  St.  James  Ice, 
Electric  Lijrht  &  Power  Company  the 
Missouri  Public  Service  Commission 
permitted  the  company  to  limit  its  elec- 
tric servic"  from  sundown  until  mid- 
night, the  charpes  per  lamp  per  month 
for  street  liphtinir  to  remain  as  before, 
basinp  its  perniission  on  the  fact  that 
the  company   was   operating   at  a   loss. 

FixinK  the  Kate  Base. — The  Califor- 
nia Raih'oad  ('omniission  will  not  in- 
clude as  a  whole  in  the  rate  base  upon 
which  consumers  of  the  owning  com- 
pany are  re(iuired  to  provide  a  return 
the  investment  of  an  electric  utility  in 
a  steam  generatinu'  plant  which  is 
operated  virtually  for  the  sole  purpose 
of  general  inir  energy  for  another  util- 
ity. Nor  will  it  consider  as  a  part  of 
the  present  rate  base  investments  in 
a  plant  a  large  part  of  which  is  under 
construction  at  the  time  of  valuation 
and  on  which  interest  is  capitalized 
during  the  construction  period. 

Duty  of  Utility  to  City  Served.— In 
ordering  the  Pacific  Gas  &  Electric 
Company  to  extend  its  water  service  to 
outlying  plants  in  Stockton  the  Railroad 
Commission  of  California  laid  down  the 
general  proposition  that  the  company 
had  "dedicated  its  service"  to  that  city 
and  held  it  to  be  "reasonable  that  it 
should  provide  service  for  the  growth 
of  the  city."  In  view  of  a  lack  of  avail- 
able customers,  however,  the  commis- 
sion allowed  a  surcharge,  to  be  added 
to  monthly  bills  until  the  gross  annual 
revenue  from  the  extension  shall  reach 
at  least  UO  per  cent  of  the  capital  in- 
vested in  the  extension. 

Permitted  Surcharge  Not  .Vpplicable 
to  .Minimum  Rate. — The  Missouri  Pub- 
lic Service  Commission  in  authorizing 
the  Union  Electric  Light  &  Power  Com- 
pany of  St.  Louis  to  add  to  its  bills  a 
surcharge  of  a  mills  per  kilowatt-hour 
did  not,  it  announced  at  the  hearing  of 
a  customer's  complaint,  mean  that  this 
sum  couhl  be  added  to  the  accounts 
subject  to  the  minimum  charge,  and  the 
company  was  in  error  in  so  interpreting 
the  order.  The  commission,  therefore, 
while  without  authority  to  assess  dam- 
ages or  inflict  punishment  for  the 
wrongful  charge,  approved  the  restitu- 
tion by  the  company  of  the  excess 
amount  charged  in  mistake. 


New  and  Old  Irrigation  Cuslomi.-  . — 
In  passing  upon  the  application  of  th 
Idaho  Power  Company  for  greatly  in- 
creased irrigation  pumping  rates  (ser 
Electrical  World,  June  19,  page 
1444),  the  Idaho  Public  Utilities  Com- 
mission declared  that  a  higher  rate  for 
new  irrigation  customers  than  for  old 
customers  is  justified  when  new  invest- 
ment is  required  to  care  for  the  new 
customers,  when  the  peak  of  the  load 
is  in  the  summer  during  the  irrigation 
season  and  when  the  old  customers 
commenced  extensive  reclamation  proj- 
ects at  a  time  when  the  peak  load  was 
in  winter  and  consequently  had  com- 
paratively low  rates  accorded  to  tham. 
Demand  and  "Hours'  Use"  Factors. — 
In  its  hearing  upon  the  application  of 
the  Douglas  County  Light  &  Water 
Company  for  the  authority  necessary  to 
increase  rates  for  electric  and  water 
service  the  Oregon  Public  Service  Com- 
mission criticised  the  company's  exist- 
ing form  of  electric  rates  for  both 
lighting  and  power  because  it  took  into 
consideration  only  the  quantity  of  ener- 
gy consumed.  The  commission  worked 
out  a  form  for  a  schedule  taking  into 
consideration  also  the  amount  of  the 
demand  on  the  utility  plant  and  the 
number  of  hours'  use.  The  commis- 
sion further  registered  its  disapproval 
of  flat  rates  and  combined  light  and 
power  rates  as  leading  to  discrim- 
ination. 

Extension  of  Service  Lines  Beyond 
Corporate  Limits. — Rendition  of  elec- 
tric service  to  some  consumers  outside 
the  corporate  limits  of  the  municipality 
served  by  a  utility  obligates  the  utility, 
according  to  a  decision  of  the  Missouri 
Public  Service  Commission,  to  ren<ler 
service  to  others  similarly  situated 
when  the  necessary  extensions  are  jus- 
tifiable. In  pursuance  of  this  principle 
the  commission  held  that  the  expectant 
revenue  justifies  the  extension  of  serv- 
ice by  an  electric  utility  600  ft.  or  700 
ft.  for  the  supply  of  six  private  consum- 
ers and  two  street  lamps,  upon  condi- 
tion that  a  consumer  situated  200  ft. 
from  other  consumers  and  outside  the 
corporate  limits  advance  one-half  of 
the  direct  cost  incurred  for  his  exten- 
sion. 

Elements  Involved  in  Fixing  Rates. — 
Asserting  that  it  has  the  power  to  in- 
crease rates  regardless  of  those  fixed 
by  a  municipal  franchise  and  that  it 
can  regulate  the  service  of  a  public 
utility  regardless  of  the  provisions  of 
its  franchise  when  such  franchise  has 
been  surrendered  for  an  indeterminate 
period,  the  Arkansas  Corporation  Com- 
mission established  for  the  Arkansas 
Light  &  Power  Company  in  the  city  of 
Newport  a  schedule  of  electric  rates 
drawn  to  yield  a  return  of  approxi- 
mately 8  per  cent.  The  value  of  the 
service,  the  commission  said,  was  not 
the  sole  factor  to  be  considered.  .\ny 
just  rate  must  necessarily  be  lontrolled 
largely  by  three  distinct  factors,  name- 
ly, the  value  of  the  property,  the  cost  of 
operation  and  the  quality  of  the  prod- 
uct sold,  and  to  these  three  the  num- 
ber of  consumers  might  with  propriety 
be  added. 


Recent  Court 
Decisions 


Findings  of  liighcr  courts  in  legal 
cases  involving  electric  light,  power 
and  other   public   utility   companies. 


I'owers  of  Colorado  Commi.ssion. — In 

the  course  of  a  recent  decision  in  an 
action  brought  against  the  Public 
Utilities  Commission  of  Colorado  by  a 
steam  railroad  the  Colorado  Supreme 
Court  made  a  general  statement  affect- 
ing all  utilities  to  the  following  effect: 
It  was  the  intent  of  the  Legislature  to 
empower  the  Supreme  Court  to  set 
aside  or  modify  the  orders  of  the  com- 
mission if  they  were  based  on  proposi- 
tions of  fact  in  support  of  which  there 
is  no  evidence,  but  not  to  review  find- 
ings of  fact  upon  which  the  evidence  is 
conflicting,  that  being  a  function  of  the 
Commission.     (188  Pac.  747.)' 

Confiscation  Needs  Convincing  Proof. 

— In  the  case  of  a  gas  company  against 
the  Public  Service  Commission  for  the 
First  District  of  New  York,  where  it 
was  sought  to  have  the  maximum-rate 
statute  declared  unconstitutional,  the 
Supreme  Court  of  the  State  has  de- 
clared that  before  a  rate  will  be  deemed 
unconstitutional  confiscation  must  be 
established  by  evidence  which  is  con- 
vincing  beyond  a  fair  doubt.  Where 
the  product  of  the  company  is  pur- 
chased from  another  corporation  under 
the  same  management  the  most  con- 
vincing proof  of  the  fairness  of  the 
agreement  must  be  produced  before 
the  rates  fixed  will  be  declared  uncon- 
stitutional by  the  court.  (181  N.  Y.  S. 
623.) 

Public  Utility  Procedure  Not  Changed 
by  Creation  of  Kansas  Court  of  Indus- 
trial Relations. — The  Supreme  Court  of 
Kansas  has  thus  construed  the  law'  as 
regards  appeal  against  decisions  of  the 
Court  of  Industrial  Relations  estab- 
lished in  that  state:  The  law  creating 
this  body  gives  it  authority  over  two 
classes  of  subjects — regulation  of  pub- 
lic utilities  and  regulation  of  industrial 
relations.  On  its  public  utilities  side 
the  court  is  simply  the  successor  of  the 
Public  Utilities  Commission  and  orders 
inade  in  the  field  of  public  utilities 
regulation  are  to  be  reviewed  as  before. 
Section  12  of  the  act  provides  a  method 
for  the  review  of  orders  made  in  the 
field  of  industrial  relations  only,  and 
it  is  the  public  policy  of  the  state,  es- 
tablished by  the  Legislature,  that  any 
controversy  which  falls  within  the  juris- 
diction of  the  Court  of  Industrial  Re- 
lations on  its  public  utilities  side  shall 
be  adjusted  there,  subject  to  such  re- 
view by  the  courts  as  the  public  utilities 
act  prescribes.     (190  Pac.  747.) 


•Ucft-h.ind  numbers  refer  to  the  volum.-. 
right-band  numbers  to  the  pasc  of  lie 
National    Reporter   !*ysteMt 
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D.  J.  Bittel,  sales  superintendent  of 
the  Consumers'  Power  Company  at  Bat- 
tle Creek,  Mich.,  has  resigned.  George 
Longwell  succeeds  Mr.  Bittel. 

S.  W.  Webb,  formerly  local  manager 
of  the  Consumers'  Power  Company  at 
Albion,  Mich.,  has  been  appointed  dis- 
trict manager  at  Cadillac,  Mich. 

Major  Lewis  W.  Call  has  been  selected 
as  chief  counsel  for  the  Federal  Power 
Commission.  Major  Call  has  been 
transferred  from  the  office  of  the  Judge 
Advocate  General  of  the  army. 

Col.  Bion  J.  Arnold,  well-known  con- 
sulting engineer  of  Chicago,  has  been 
retained  by  the  Hydro-Electric  Power 
Commission  of  Ontario  to  make  a  re- 
port on  the  cost,  earnings  and  operating 
expenses  of  the  proposed  hydro-electric 
radial  street-railway  systems. 

Robert  F.  Whitehead  on  Aug.  9  was 
appointed  Commissioner  of  Patents  by 
Pi-esident  Wilson,  to  succeed  James  P. 
Newton,  who  has  resigned.  At  the 
same  time  Melvin  H.  Coulston  was  ap- 
oointed  First  Assistant  Commissioner 
of   Patents.     Both   Mr.   Whitehead    and 


Mr.  Coulston  have  been  members  of  the 
Patent  Office  staff  for  more  than 
eighteen  years.  The  former  entered  the 
service  Feb.  1,  1902,  the  latter  thirteen 
days  later.  Mr.  Whitehead  is  a  native 
of  Virginia  and  maintains  his  legal 
residence  at  Lovingston  in  that  state. 
He  was  educated  at  the  University  of 
Virginia.  He  is  a  lawyer  and  has 
worked  up  through  the  various  grades 
of  examiner.  Mr.  Coulston  is  from  New 
York  and  a  graduate  of  Cornell  Uni- 
versity. He  is  serving  his  second  term 
as  president  of  the  Patent  Office  So- 
ciety. 

Charles  O.  Lenz,  a  well-known  con- 
sulting engineer  of  New  York  City,  with 
offices  at  120  Broadway,  has  been  ap- 
pointed one  of  the  consulting  engineers 
for  the  Foundation  Company  of  that 
city. 

W.  B.  Head,  vice-president  of  the 
Dallas  Power  &  Light  Company  and 
assistant  to  the  president  of  the  Texas 
Power  &  Light  Company,  has  been  ap- 
pointed a  member  of  a  committee 
named  by  the  Governor  of  Texas  to 
draft  a  public  utilities  commission  law. 


Men 
of  the  Industry 


Changes  in   Personnel 

and    Position — 

Biographical   Notes 


A.  D.  Church,  formerly  manager  in 
the  San  Luis  district  of  the  Midland 
Counties  Light  &  Power  Company,  Cali- 
fornia, has  been  transferred  to  the 
Santa  Maria  district,  relieving  Mr.  Ten 
Eyck,  who  has  returned  to  college. 

N.  Sigimura,  electrical  engineer  of 
Tokyo,  Japan,  and  S.  Kobori,  mechani- 
cal engineer  of  the  same  city,  are  tour- 
ing the  United  States  and  studying  the 
latest  electrical  developments.  They  re- 
port that  Japan  is  planning  to  develop 
large  amounts  of  hydro-electric  power 
to  take  care  of  the  manufacturing 
which   has   increased   so  rapidly. 

Dr.  S.  W.  Stratton,  director  of  the 
National  Bureau  of  Standards,  has 
sailed  for  Europe  to  attend  the  meet- 
ings of  the  International  Bureau  of 
Weights  and  Measures  in  September. 
He  will  be  the  principal  American  rep- 
resentative to  discuss  proposed  changes 
in  function  and  scope  of  the  bureau, 
to  include  custody  of  other  standards 
than  weights  and  measures  and  the  pro- 
mulgation of  constants  of  materials  or 
physical  values. 

Paul  Moore,  who  has  been  appointed 
secretai'y  of  the  division  of  research 
extension  of  the  National  Research 
Council,  will  leave  his  present  work  as 
director  of  the  information  bureau  of 
the  War  Trade  Board  to  take  up  his 
new  duties  about  Oct.  1.  In  the  promo- 
tion of  research,  especially  that  of 
special  interest  to  the  industries,  Mr. 
Moore  will  be  associated  with  H.  E. 
Howe,  who  is  chairman  of  the  division 
of  the  Research  Council. 

W.  E.  Blodgett,  formerly  secretary 
and  treasurer  and  in  charge  of  ac- 
counting of  the  Utah  Light  &  Traction 
Company,  has  just  been  appointed 
comptroller  of  the  Winnipeg  Electric 
Railway  Company,  Winnipeg,  Manitoba, 
Canada.  Mr.  Blodgett,  who  is  a  native 
of  Wisconsin,  gained  his  first  account- 
ing experience  there  and  in  Minnesota. 
He  was  accountant  for  the  Twin  City 
Rapid  Transit  Company,  serving  Min- 
neapolis and  St.  Paul,  prior  to  1907,  at 
which  time  he  became  associated  with 
the  Utah  Light  &  Railway  Company. 
He  successively  filled  the  positions  of 
paymaster,  statistician,  chief  clerk,  as- 
sistant secretary  and  chief  clerk  to  the 
general  manager.  After  the  consoli- 
dation in  1914  of  the  Salt  Lake  Light 
&  Traction  Company  and  the  Utah 
Light  &  Railway  Company  to  form  the 
present  organization,  Mr.  Blodgett  be- 
came chief  clerk  to  the  general  man- 
ager and  to  the  secretary  and  treas- 
urer. In  1916  he  was  elected  secretary 
and  treasurer  of  the  company. 


G.  J.  Walton  has  resigned  as  local 
manager  of  the  California-Oregon 
Power  Company  at  Klamath  Falls,  Ore., 
to  engage  in  private  business.  Mr. 
Walton  has  been  connected  with  the 
company  named  since   1906. 

Lieut.    Col.     B.    O.    Clupek    of    the 

Czechoslovak  army  is  traveling  through 
the  United  States  in  the  interests  of 
the  new  state  of  Czechoslovakia.  His 
principal  interest  is  in  hydro-electric 
development,  and  he  is  now  visiting 
California  and  the  Northwest. 

E.  H.  Martindale,  who  took  office  on 
Aug.  1  as  vice-president  of  the  Ameri- 
can Institute  of  Electrical  Engineers, 
is  president  of  the  Martindale  Electric 
Company  of  Cleveland.  Mr.  Martin- 
dale was  graduated  from  the  Case 
School  of  Applied  Science  in  1908. 
After  experience  with  the  Illinois  Steel 
Company  and  the  Commonwealth  Edi- 
son Company  he  joined  the  staff  of 
the  National  Carbon  Company  of 
Cleveland  in  1910  and  was  placed  in 
charge  of  the  company's  brush-testing 
laboratory.     In  1912  he  was  made  sales 


engineer  for  the  company  on  carbon 
brushes.  Mr.  Martindale  has  conducted 
original  studies  on  the  use  of  carbon 
brushes  and  presented  his  results  in 
various  publications  and  in  a  paper 
before  the  A.  I.  E.  E.  During  the  war 
he  served  as  captain  of  engineers  in 
service  overseas.  Last  year  he  served 
as  a  member  of  the  board  of  directors 
of  the  Institute. 


Obituari 


Howard  L.  Olds,  vice-president  Twin 
State  Gas  &  Electric  Company,  Bos- 
ton, Mass.,  died  recently  at  York  Vil- 
lage, Me.  Mr.  Olds  was  born  at  West 
Chesterfield,  N.  H.,  about  fifty-one 
years  ago.  For  some  time  he  was  iden- 
tified with  public  utilities  in  Indiana, 
Illinois,  Ohio  and  Detroit,  Mich.,  and  in 
1916  took  charge  of  the  Eastern  prop- 
erties of  the  Middle  West  Utilities  Cor- 
poration. Ho  was  a  member  of  the 
executive  committee  of  the  New  Eng- 
land Section,  N.  E.  L.  A. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies  —Notes  on  Industrial  Activities 

and  Business  Methods 


ln8iilatin<;  Paper  Is  Scarce,  but 
Outlook  Hopeful 

MAKERS  of  cloctrical  piixlucts  which  miuirc  insu- 
lating paper  in  their  manufacture  are  confronted 
with  a  marked  scarcity  of  this  paper,  chiefly  on 
account  of  the  dillkulty  in  securing  raw  material,  thou^'h  it 
seems  that  the  situation  will  soon  improve.  The  demand 
for  insulating  paper  is  especially  heavy  at  present  because 
of  the  large  orders  heinur  placed  for  power  and  telephone  ca- 
bles and  condensers.  Power-cable  manufacturers  report  that 
their  orders  have  about  doubled,  but  they  are  paying  prices 
varying  from  2H  to  :!0  cents  a  pound  for  paper  which  cost 
them  19  to  22  cents  last  January. 

Old  manila  rope  and  rags,  the  two  bases  from  which  the 
best  paper  is  made,  arc  very  hard  to  obtain.  The  principal 
source  of  supply  of  scrap  rope  is  the  shipping  industry, 
and  as  there  lias  been  a  falling  off  in  transportation  by 
water  due  to  striken  and  other  causes,  a  shortage  has 
resulted.  Another  factor  which  is  active  in  diminishing 
the  junking  of  rope  is  the  high  price  of  new  rope,  which 
is  ilue  to  the  great  cost  of  raw  hemp  and  the  excessive 
demand  from  new  ships  being  built.  Rags  are  also  scarce 
iH'ciuse  the  importation  from  foreign  countries,  which 
was  formerly  the  chief  source  of  supply,  has  been  cut  otT. 
Quite  lately,  however,  shipments  from  abroad  have  been 
resumed  to  some  extent.  As  a  substitute  for  these  raw- 
materials,  wood  pulp  has  been  experimented  with  but  has 
not  yet  been  accepted  by  insulation  manufacturers  as  a  liasis 
for  the  best  papers.  Moreover,  wood  pulp  itself  is  difficult 
to  obtain. 

The  very  thin  "glassine"  all-linen  paper,  imported  before 
the  war  chiefly  for  use  in  condensers,  has  been  practically 
cut  off  from  importation.  American  manufacturers  have 
recently  developed  a  paper  said  to  be  as  good  as  the 
imported  material,  however,  although  it  contains  a  large 
proportion  of  cotton.  Another  reason  for  the  scarcity  of 
insulting  paper  has  been  that  the  best  grade  of  whiting, 
which  is  used  in  its  manufacture,  formerly  came  from 
England  and  the  supply  from  that  source  has  been  cut  off 
until  a  month  or  so  ago. 

Manufacturers  express  a  hopeful  view  of  the  situation, 
however,  because  they  seem  to  expect  that  the  foregoing 
cau.ses  of  shortage  will  soon  disappear.  Furthermore, 
European  countries,  including  Norway,  Sweden,  Finland 
and  Italy,  are  beginning  to  produce  paper  again  for  the 
first  time  in  several  vears. 


Low  Cotton  Has  INot  Affected  Prices 
of  Electrical  Goods 

DKSPITE  recent  drops  in  the  prices  of  cotton  electrical 
products  containing  this  material  have  not  yet  gen- 
erally declined  in  price.  About  the  only  drop  of  im- 
portance has  been  a  consideraljle  reduction  about  Aug.  15 
in  the  price  of  some  lines  of  cotton  insulating  tape  and 
webbing.  In  general  the  reasons  for  the  firmness  are  the 
excellent  demand,  the  large  number  of  unfilled  back  orders, 
the  high  labor  cost  and  the  fact  that  the  price  of  cotton 
is  a  small  part  of  the  cost  of  finished  products.  Another 
reason  is  that  the  spinning  mills  still  have   some  40-cent 


cotton  with  which  they  are  filling  orders  placed  .some  time 
ago. 

In  the  matter  of  cotton  insulating  tape,  which  is  more 
directly  dependent  on  the  price  of  cotton  than  other  elec- 
trical products,  there  was  in  some  cases  a  notable  drop  in 
price  about  the  middle  of  August.  The  demand  for  this 
material  is  just  ahead  of  the  supply,  though  deliveries  are 
not  longer  than  one  month.  The  thinner  grades  are  harder 
to  get  as  the  fine  yarns  are  scarce.  Cotton-sleeving  deliver- 
ies are  made  in  two  to  six  months.  There  is  a  very  heavy 
demand  for  this  material,  which  cannot  be  met  by  the  mills 
because  of  a  scarcity  of  sleeving  machinery.  Friction  tape 
is  more  plentiful  than  it  has  been  for  some  time  and  im- 
mediate deliveries  can  usually  be  made.  No  changes  in 
price  are  reported. 

Prices  of  lamp  cord  have  not  changed.  Until  recently 
manufacturers  have  been  busy  catching  up  with  back  orders, 
but  at  present  deliveries  are  good  in  the  face  of  a  fair 
demand.  The  fine  yarns  used  on  magnet  wire  are  difficult 
to  obtain;  consequently  there  is  some  scarcity  of  this  mate- 
rial and  prices  are  firm. 

Stocks  of  non-metallic  flexible  conduit  are  in  good  shape 
and  the  demand  is  fair.     Prices  are  holding  firm. 

Cloth  manufacturers  are  hoping  for  still  lower  cotton, 
crop  prosp-cts  are  good  and  there  is  talk  of  heavy  cancel- 
lations by  tire  manufacturers  who  use  an  enormous  amount 
of  cotton  fabrics,  but  in  rp'te  of  these  factors  manufac- 
turers of  electrical  material  whose  basis  is  cotton  state  that 
present  prices  will  hold  firm  for  several  months. 


Liirlitins:  (ilassware  Raw  Materials  Show 
Little  Shortage 

*  LTHOUGH  reports  circulated  from  the  Middle  West 
/\  tend  to  show  that  there  is  a  bad  shortage  of  raw 
^  A.  materials  necessary  to  thi  marketing  of  lighting  fix- 
ture glassware,  representatives  of  some  of  the  largest  glass- 
ware manufacturers  have  stated  to  the  ELECTRICAL  WORLD 
that  they  are  finding  no  particular  shortage  in  these  mate- 
rials. They  are  prepared  to  commence  shipment  of  large 
orders  of  commercial  glassware  of  a  rather  plain  design 
in  from  three  to  six  weeks  and  in  some  cases  make  complete 
shipment  in  that  time.  Where  there  is  considerable  labor 
required  to  the  finish  of  the  glassware,  these  shipments  may 
run  up  to  six  months.  From  this'  it  appears  that  a  lack 
of  skilled  labor  rather  than  of  raw  materials  is  the  deter- 
rent factor. 

The  demand  for  commercial  glassware  has  been  heavy, 
and  manufacturers  say  they  see  no  let-up  in  the  near 
future.  The  demand  for  residence  glassware,  on  the  other 
hand,  has  fallen  off  a  bit;  but  it  is  expected  that  it  will  be 
resumed  in  good  volume  with  better  transportation  facili- 
ties for  the  movement  of  building  materialu  and  a  conse- 
quent easier  price  with  the  increased  supply. 

As  for  the  raw-material  question,  it  is  true  that  the 
supply  of  European  materials  which  some  glassware  mak- 
ers depended  upon  has  fallen  cff.  But  at  the  same  time  it 
appears  that  the  domestic  materials,  which  took  the  place 
of  the  foreign  during  the  war,  are  being  produced  in  better 
quantities  and  of  an  increasingly  better  quality,  and  many 
manufacturers  are  using  them  in  whole  or  in  greater  part. 
It  is  doubtful  that  they  will  go  back  to  foreign  materials 
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again.  There  has  been  quite  a  heavy  breakage,  however, 
in  glass  pots  made  from  domestic  clay.  This  entails  con- 
siderable loss  not  only  of  the  pots  but  also  of  the  liquid 
glass  which  is  spilled. 

Several  factors  are  responsible  for  higher  prices  of  the 
glassware.  Labor  turnover,  particularly  among  the  un- 
skilled, has  resulted  in  larger  volume  of  rejections  and 
breakage,  breakage  of  pots  and  loss  of  liquid  glass  has 
added  their  toll,  cost  of  overhead  on  lowered  production 
is  higher  per  unit,  and  the  demand  of  labor  for  highw 
wages  has  just  made  itself  felt.  .A.t  the  conference  in  At- 
lantic City  in  July  the  workers  asked  for  increases  ranging 
from  25  to  50  per  cent  all  around.  It  was  finally  settled  at 
different  stages  running  from  5  to  14  per  cent  for  those 
connected  with  electrical  glassware.  The  average  raise 
was  about  10  per  cent.  Some  of  this  is  effective  at  once, 
while  some  will  become  effective  Sept.  10.  It  is  probable, 
however,  that  increases  in  the  price  of  finished  glassware 
will  amount  to  moie  than  the  10  per  cent  advance  to  labor. 

Mills  are  not  running  up  to  capacity  because  of  labor 
shortage,  the  average  amount  of  production  being  about 
80  per  cent  of  installed  capacity.  This,  with  the  heavy 
demand,  is  causing  manufacturers  to  shorten  the  period 
of  their  regular  summer  inventory  and  repair  shutdowns. 
It  does  not  seem  that  there  is  any  need  for  ordering  light- 
ing glassware  too  far  into  the  future  with  .shipments  quoted 
around  four  to  six  weks  on  ordinary  commercial  glass,  but 
with  up  to  six  months  quoted  on  very  fancy  glass  a  certain 
amount  of  advance  ordering  must  of  course  be  consideied. 
All  things  considered,  the  market  seems  to  be  in  pretty 
good  conditi.on. 


Promising  Market  for  Electrical 
Devices  Abroad 

COINCIDENT  with  the  news  that  manufacturers  of 
electric  household  appliances  must  soon  develop  new 
devices  in  order  to  stimulate  domestic  demand  which 
in  some  quarters  is  said  to  have  reached  its  peak  for  those 
machines  now  on  the  market  in  this  country,  comes  more 
and  more  evidence  of  the  increasing  demand  abroad  in  this 
line.  The  figures  of  the  Bureau  of  Foreign  and  Domestic 
Commerce  show  that  the  value  of  exports  of  heating  and 
cooking  appliances  for  the  first  six  months  of  1920  amounts 
to  '^921,575,  as  compared  with  $814,002  for  the  same  period 
in  1919,  or  an  increase  of  13  per  cent.  The  total  exports 
for  this  class  of  material  for  the  entire  year  1919  amounted 
to  $1,579,757,  or  more  than  double  the  figures  of  $686,339 
recorded  in  1918. 

Switzerland  seems  to  rank  as  one  of  the  most  fertile  of 
foreign  markets  for  appliances,  for  with  the  increasing 
supply  of  electrical  energy  furnished  b"y  the  development 
of  that  country's  vast  water-power  the  use  of  electrically 
driven  devices  there  is  steadily  increasing.  In  the  past 
the  use  of  such  machines  in  Switzerland  has  been  limited, 
washing  machines,  for  instance,  having  been  used  only  in 
public  laundries.  The  country  does  not  engage  heavily 
in  the  manufacture  of  this  class  of  goods,  mo.st  of  the 
material  having  been  imported  from  Germany  in  the  past. 
Appliances  introduced  in  the  country  have  to  reckon  with 
both  direct  current  and  one-to-three-phase  alternating 
current  of  100  volts  to  500  volts  and  higher.  In  some 
sections  of  Switzerland  the  sale  and  installation  of  electric 
motors  is  a  monopoly,  but  managers  of  power  plants  are 
anxious  to  assist  in  introducing  electric  appliances  for 
household  use  in  order  to  increase  the  consumption  of 
energy,  and  they  seem  to  think  that  now  is  the  proper 
time  for  such  appliances  to  be  introduced. 

The  hydro-electric  wealth  of  Italy  is  also  being  developed 
at  a  rapid  rate  following  her  i-econstruction  from  war  con- 
ditions, and  manufacturers  of  electrical  goods  should  find 
a  very  promising  field  there  for  their  products.  The  energy 
for  industrial  and  commercial  use,  while  absorbed  as  quickly 
as  it  is  produced,  is  extremely  cheap  and  should  be  abun- 
dant within  a  few  years. 

In  England  a  large  selling  organization  has  been  in  the 
market  for  labor-saving  devices  as  a  means  of  meeting  the 


servant  problem  in  that  country.  While  the  houses  in 
England  are  not  generously  supplied  with  electricity,  it  is 
felt  that  the  greater  use  of  electricity  there  is  assured 
and  that  a  large  field  will  then  be  opened  up  for  electrical 
devices.  The  annual  report  of  the  Leeds  (England)  Cor- 
poration Electricity  Department  seems  to  bear  this  out  in 
showing  an  increase  in  the  use  of  electricity  for  domestic 
and  heating  purposes  from  $30,000  to  $60,000  in  1919.  The 
number  of  consumers  also  increased  from  1,686  to  2,140. 
Many  applications  had  to  be  refused  owing  to  the  fully 
loaded  lines  in  certain  districts. 

One  of  the  big  difficulties  in  the  path  of  the  widespread 
use  of  American  makes  of  appliances  abroad  has  been  dif- 
ferences in  voltage  and  differences  in  the  connections  used, 
especially  the  latter.  Steps  towai'd  remedying  the  objec- 
tions against  varying  types  of  attachments  have  already 
been  undertaken  in  this  country,  however,  in  a  movement 
to  standardize  plugs  and  receptacles. 

Foreign  trade  experts  warn  manufacturers  not  to  culti- 
vate customers  abroad  unless  they  take  pains  to  accord 
to  them  the  same,  if  not  greater,  courteous  consideration 
that  is  extended  to  customers  at  home. 


t: 


Metal  Market  Situation  i 

kHE  copper  market  continues  dull  and  lifeless,  few 
sales  being  made  either  for  nearby  or  future  delivery. 
Consumers'  demands  for  the  third  quarter  have  mostly 
been  covered,  and  requirements  beyond  that  period  are  not 
being  anticipated  because  buyers  are  awaiting  price  de- 
velopments. Producers  are  holding  firmly  at  19  cents 
and  refuse  to  shade  that  price  under  inducement  of  attract- 
ive orders.  In  spite  of  the  present  weak  demand,  their 
position  appears  strong  because  consumers  have  allowed 
stocks  of  copper  to  become  reduced  to  the  danger  point 
while  hoping  for  lower  prices  to  develop,  and  a  heavier 
buying  movement  seems  likely  to  materialize.  The  need 
of  foreign  countries  for  copper  is  great  too,  and  it  is  only 
an  unfavorable  exchange  rate  which  prevents  large  orders 
from  that  quarter.  The  general  feeling  is  that  the  higher 
freight  rates  will  be  the  occasion  for  an  advance  in  price. 

The  outside  market  is  also  exceedingly  quiet,  and  al- 
though prices  are  nominally  shaded  from  J  cent  to  J  cent, 
sellers  do  not  seem  very  anxious  to  take  orders  at  that 
price.  Small  interest  is  being  taken  in  standard  copper  -it. 
London,  but  the  market  holds  steady,  spot  advancing  £1 
during  the  past  week. 

Straits  tin  has  taken  a  drop  of  21  cents  in  the  last  fort- 
night, and  the  market  presents  a  weak  and  inactive  tone. 
Demand  for  lead  is  light,  and  considerable  apprehension 
is  expressed  over  foi'eign  competition,  as  lead  from  abroad 
can  at  present  be  delivered  duty-paid  in  this  country  at 
a  price  of  about  J  cent  per  pound  less  than  the  market 
price  here.  A  slight  advance  in  spot  zinc  reflects  the  firm 
market  that  exists  because  of  fears  of  a  coming  scarcity 
owing  to  strikes  and  the  closing  down  of  smelters.  Only 
small  quantities  are  being  offered  for  sale  and  demand 
is  rather  active  for  prompt  shipment. 


NEW  YORK  METAL  MARKET  PRICES 

. August  17 .  . — .\upnst  24 — ■ 

Copper  £       s        il  £         ?        (i 

I. oiulon,  standard  spot '. 93       5       0  94      ■  5        0 

Cent.s  prr  Pound  Centa  pel  Pound 

Pritni-I.ako 18  7510  18  85  18  75 

I'.lcr-lrolvtir 19   00  19   00 

CastinE     18  00  18  00 

Wiri'lm^e 22  50  23  00  22.50-21.00 

I.i'ad.  trust  prioc 9  00  9  00 

Antiinonv        7   00  7   00 

\i.liol,  iuROt 43. 00  43  00 

Shirt  zinc,  {.o.b.  smelter 12  50  12  50 

Zinr.  spot 8  35  8    50 

Tin 48  00  45  75 

Aluminum,  98  to  99  per  cent 35  ID  35   10 

OLD  METALS 

Ci'uts  jxT  Pound    Cents  per  Pound 

lliuvy  oopptr  and  wire 15  50  to  16  00     15  50  to  16  00 

Hrn?»,  h™\-y 9  25  to    9   50       9   25  to    9  50 

llrass.liRht 7  25  to    7  75       7  25  to    7  75 

l,<-.id,  hi-avy 7  25  to    7  50       7  50  to    7  75 

Zino,  old  srrap 5  25  to    5  50       5  25  to    5  50 
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The  Week 

IN  TRADE 


CONSIDEKABI.E  pessimism  is  evident  in  Southern  ter- 
ritory over  a  prolonged  rainy  spell  which  has  in- 
jured crops  lind  reduced  sales.  In  the  Northwest 
complaint  is  also  heard  on  the  part  of  the  important  lumber 
industry  there,  which  faces  ruin  if  its  appeals  for  modifica- 
tion of  the  freight  rate  advances  are  not  granted.  In  the 
Intermountain  section  the  general  tone  is,  by  contrast, 
very  optimistic.  Increased  sales  are  coming  from  the  many 
strikers  who  have  returned  to  work,  crop  prospects  are 
bright,  and  the  lowest  point  of  business  inactivity  seems 
to  have  passed. 

Shipments  are  improving  except  on  the  Pacific  Coast, 
where  the  car  requirements  for  lumber,  grain  and  fruit 
are  precluding  the  accumulation  of  satisfactory  stocks. 
In  Eastern  and  Southern  territory,  however,  the  transpor- 
tation situation  is  decidedly  better,  and  fair  stocks  are 
building  up  in  many  lines.  The  chief  items  whose  scarcity 
is  felt  throughout  the  country  are  porcelain,  rigid  conduit 
and  hollow  ware. 

The  usual  fall  increase  in  demand  for  seasonal  goods  has 
not  yet  made  itself  felt,  and  sales  continue  to  be  reported 
light  in  all  districts.  The  Far  West  characterizes  collec- 
tions as  fairly  prompt,  but  this  is  the  only  exception  to  a 
consensus  of  opinion  from  all  sections,  which  is  finding 
money  tighter  and  collections  becoming  slower  and  more 
difficult  to  accomplish. 


NEW  YORK 


Little  change  is  evident  in  the  week-to-week  trade.  Busi- 
ness is  in  rather  a  quiescent  state,  seeming  to  await  the 
expected  heavier  buying  movement  of  the  fall  season  which 
is  looked  for  in  certain  lines,  but  these  anticipations  have 
not  begun  to  materialize.  Jobbers  generally  report  a  slow 
volume  of  trade  but  do  not  consider  sales  alarming  by  any 
means.  In  fact,  in  the  light  of  the  usual  summer  demand, 
this  season's  business  is  reported  as  normal  at  least. 

Jobbers  vary  in  their  view  of  the  credit  situation,  but  on 
the  whole  it  appears  to  be  less  favorable  and  collections 
are  slowing  up  materially.  This  is  felt  to  be  the  natural 
result  of  lighter  sales,  tighter  money  and  retrenchments. 

Transportation  is  continuinij  to  improve,  and  with  better 
shipments  the  rule,  good  stocks  are  accumulating  in  many 
lines,  especially  in  flexible  armored  conductor,  insulating 
tape,  schedule  materia!  and  switches.  Stocks  of  porcelain 
and  heating  appliances  still  leave  much  to  be  desired,  how- 
ever. The  rigid  conduit  situation  varies,  but  on  the  whole 
is  better  in  this  territory.  A  shortage  of  heating  ap- 
pliances is  expected  to  materialize  before  the  holiday  trade 
is  over.  Practically  no  building  activity  along  residence 
lines  is  under  way,  but  in  some  quarters  the  lower  price 
of  building  material  is  expected  to  stimulate  this  activity. 
Prices  continue  firm. 

Schedule  ^laterial. — Stocks  are  reported  plentiful  and 
shipments  are  occasioning  no  trouble.  Demand  is  fairly 
•rocxl. 

Knife  Switches. — Regular  receipts  have  caused  good 
-locks  to  accumulate.     Demand  at  present  is  fairly  heavy. 

Conduit  Fittings. — Demand  is  good,  but  some  jobbers  say 
It  has  fallen  otT  a  bit.  Stocks  in  many  cases  are  in  good 
shape,  but  in  some  instances  supplies  are  short  on  many 
tems.     Shipments  are  slow. 

Rigid  Conduit. — Varying  conditions  feature  this  market. 
Local  supplies  have  eased  up  to  some  extent,  and  occa- 
sionally large  stocks  ai-e  found.  But  many  jobbers  still 
have   no   stock   or   are   short   on   certain   sizes.      Shipments 


are  irregular  and  a  good  demand  is  found,  though  it  is 
slightly  less  heavy  as  better  receipts  become  available. 

Tape. — Good  stocks  of  both  rubber  and  friction  tape  are 
reported.  Demand  is  only  fair  and  is  not  as  heavy  as  it 
was.  Shipments  are  fairly  regular.  Friction  tape  ranges 
from  about  5.')  to  60  cent.<(  per  pound,  and  rubber  is  quoted 
the  same  price  by  some  jobbers  and  slightly  less  by  others. 

Flexible  .Armored  Conductor. — Demand  is  decidedly  off 
and  prices  are  being  cut  to  some  extent.  Receipts  are 
coming  in  regularly  and  good  stocks  have  accumulated  with 
most  jobbers. 

Porcelain. — Deiuaiid  has  slightly  fallen  off,  but  shipments 
are  very  irregular  and  the  .scarcity  continues.  Very  small 
and  mcomplete  stocks  are  on  hand,  tubes  being  especially 
scarce. 

Flashlights. — Demand  has  been  fairly  good,  but  sales 
campaigns  have  apparently  not  brought  the  results  that 
were  expected.  No  trouble  in  securing  supplies  has  been 
experienced,  and  jobbers  are  well  stocked  up. 

Heating  Appliances. — Present  shipments  are  slow  and  re- 
ceipts only  arrive  on  orders  which  are  months  old,  so  that 
the  scarcity  has  almost  stifled  demand.  Stocks  are  very 
low  with  flatirons  in  the  best  shape.  .\  big  shortage  for 
the   holiday    trade    is   expected. 

Vacuum  Cleaners. — The  market  has  fallen  off  until  very 
few  cleaners  are  sold  at  present,  but  a  more  active  demand 
is  looked  for  soon.  Jobbers  are  well  stocked  up  and  have 
had  no  difficulty  in  obtaining  supplies. 


CHICAGO 


Improvement  in  transportation  facilities  is  building  up 
jobbers'  stocks,  though  they  are  still  very  spotty.  Collec- 
tions are  slower  than  they  have  been,  and  a  number  of 
cancellations  have  been  received  from  contractors  and 
industrial  customers  during  the  week.  Many  buyers  are 
asking  their  jobbers  for  more  time  in  which  to  meet  their 
obligations. 

There  is  a  very  general  shortage  of  meters  and  trans- 
formers, and  utilities  that  failed  to  place  orders  for  their 
requirements  during  the  first  few  months  of  this  year  are 
now  unable  to  get  anything  like  the  number  of  meters  and 
transformers  they  need.  Central  stations  are  also  e.xperi- 
encing  great  difllculty  in  getting  power-house  maintenance 
supplies,  such  as  firebrick,  steel  rope  for  cranes,  repair 
parts,  etc. 

Prospective  buyers  of  household  devices  are  holding  off 
for  lower  prices,  and  electrical  retail  stores  are  experienc- 
ing a  regular  pre-war  summer  slump  in  business. 

Washing  Machines. — The  Federal  Electric  Company  is 
placing  a  swinging-wringer  type  of  washing  machine  on 
the  market  which  will  sell  for  $10  more  than  the  stationary- 
wringer  type.  The  list  price  of  the  new  machine  is  Jie.'j 
in  galvanized   iron   and   $190   in  copper. 

Porcelain. — Difficulty  in  obtaining  porcelain  is  affecting 
the  supply  and  delivery  of  practically  everything  which  re- 
quires this  material   in  any  form. 

Farm-Lighting  Plants. — Most  dealers  are  buying  all  the 
machines  they  can  get,  for  although  business  is  slow  at 
the  present  time  it  is  expected  to  be  very  good  in  the  fall. 

Poles. — Fairly  good  stocks  are  now  on  hand,  and  orders 
are  coming  in  rapidly  from  buyers  who  wish  to  get  in 
their  supply  before  the  increased  freight  rates  go  into 
effect. 

Meters. — There  are  practically  no  stocks  of  house-type 
meters  in  dealer's  hands,  and  most  of  the  central  stations 
either  have  all  they  need  to  carry  them  through  the  year 
or  none  at  all.  One  utility  company  is  trying  to  get  10,000 
meters  before  the  end  of  this  year. 

Transformers. — The  conditions  in  the  transformer  market 
are  very  similar  to  those  which  apply  to  meters.  The  cen- 
tral stations  which  ordered  a  year  in  advance  have  all  they 
need,  but  those  companies  that  have  been  buying  from 
hand  to  mouth  have  practically  no  stocks  and  cannot  ob- 
tain any. 
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Non-Metallic  Flexible  Conduit. — Shipments  have  been  re- 
ceived in  fairly  large  quantities,  and  a'iz-in.  conduit  sells 
for  $32  per  1,000  ft.  in  lots  of  10,000  ft.  or  more.  Thei-e 
is  a  fair  demand  but  the  majority  of  sales  are  on  back 
orders. 

Wire. — There  is  a  good  stock  of  most  sizes  of  copper 
wire  in  Chicago,  but  it  is  divided  among  many  jobbers.  The 
greatest  demand  is  for  weatherproof.  No.  6  weatherproof 
is  quoted  at  32  cents  per  pound  in  1,000-lb.  lots. 

Line  Hardware. — There  is  a  brisk  demand  because  buyers 
have  learned  that  a  price  inci-ease  of  about  10  per  cent  is 
expected  soon.     Stocks  are  spotty. 

Household  Devices. — Retailers  generally  have  fairly  com- 
plete stocks  and  their  needs  are  well  filled.  More  aggress- 
ive selling  methods  are  necessary  to  keep  stocks  moving, 
however. 


BOSTON 

Quieter  buying  is  evident  in  most  of  the  leading  lines  of 
electrical  material.  New  England  manufacturers  are  gen- 
erally utilizing  this  period  to  fill  back  orders  and  to  accu- 
mulate stocks  despite  continued  railroad  embargoes  and 
delays.  Porcelain,  small  motors  and  rigid  conduit,  however, 
are  scarce.  Prices  show  little  tendency  to  break,  and  de- 
liveries are  not  much  shortened  over  the  quotations  of  early 
summer.  Considerable  hesitation  in  buying  is  apparent, 
and  many  concerns  are  ordering  only  upon  a  hand-to-mouth 
basis. 

Industrial  activity  is  well  maintained,  although  some  of 
the  larger  textile  mills  which  were  shut  down  a  few  weeks 
ago  have  not  yet  resumed.  Unsatisfactory  collections  are 
reported,  especially  among  the  larger  buyers.  Some  job- 
bers are  selling  on  a  forty-five-day  payment  basis  to  many 
small  customers,  while  some  of  the  best  accounts  are  ask- 
ing 90  to  120  days.  Hesitation  and  uncertainty  seem  to 
be  the  cause  of  these  spasmodic  conditions.  Central-station 
rate  increases  are  being  announced  here  and  there,  and 
the  public  is  apparently  accepting  them  in  good  faith.  The 
coal  situation  is  much  improved  among  the  larger  utilities. 
Building  and  engineering  contracts  for  the  week  ended 
Aug.  19  in  New  England  total  $5,490,000,  compared  with 
$6,513,000  for  the  same  week  last  year. 

Motors. — Deliveries  of  forty  to  forty-two  weeks  are  being- 
quoted  on  alternating-current  motors  of  1  hp.  to  10  hp. 
rating  and  sixteen  weeks  on  direct-current  units.  Occa- 
sional "pick-ups"  are  being  made  for  prompt  delivery,  but 
there  is  no  counting  on  the  supply  when  definite  sizes, 
types  and  speeds  are  desired.  Prices  are  firm  after  the 
recent  advances. 

Lamps. — Fall  buying  has  set  in  and  some  anxiety  is  ex- 
pressed as  to  the  ability  of  existing  stocks  to  meet  the 
demand.  Manufacturers  are  pushing  production,  but  occa- 
sional shortages  are  reported,  notably  in  100-watt  gas- 
filled   units.     Steady  prices   rule. 

Wire. — Immediate  needs  are  being  well  met,  but  ten 
weeks'  delivery  is  being  quoted  by  a  representative  jobber 
on  weatherproof  in  quantity,  the  base  price  beinp;  29  cents. 
Some  sizes  of  bare  copper  wire  are  being  quoted  on  six 
to  eight  weeks'  delivery,  with  price  at  24  cents  base.  Rub- 
ber-covered wire  is  plentiful,  No.  14  selling  at  $11  per  1,000 
ft.  in  .'S,000-ft.  lots. 

Fuses. — Rumor.s  of  a  shortage  appear  somewhat  exag- 
gerated. Enclosed  fuses  up  to  600  volts  are  selling  at  35 
per  cent  off  list  in  standard  packages.  Plug  fuses  are  a 
little  handicapped  by  the  shortage  of  porcelain,  but  the 
market  is  far  from  bare.  The  15-amp.  size  sells  at  5  cents 
each,  in  lots  of  500  and  over. 

Non-Metallic  Flexible  Conduit. — Steady  conditions  are 
reported,  with  no  price  changes  and  good  supply  available 
for  current  requirements.  Demand  is  slow.  The  ', -in.  size 
sells  for  $36..50  and  the  ./-in.  size  for  $33.50  per  1,000  ft. 
in   1,000-ft.  lots. 

Magnet  Wire. — This  is  extremely  scarce,  and  quotations 
have  been  withdrawn  by  some  manufacturing  and  jobbing 
interests.  Smaller  sizes  of  copper  wire  are  scarce,  owing 
principally  to  recent  strikes  in  the  mills. 


Flexible  Armored  Conductor. — Demand  is  easier  for  the 
time  being,  and  prices  are  steady.  Single-strip,  No.  14, 
sells  for  $110  per  1,000  ft.  in  5,000-ft.  lots. 

Rigid  Conduit. — Stocks  are  very  spotty,  some  distributers 
reporting  little  pipe  on  hand,  while  others  have  fair  sup- 
plies resulting  from  the  arrival  of  long-delayed  shipments. 
There  is  certainly  no  surplus  stock  in  the  Boston  market. 
Prices  are  quoted  from  Card  45,  but  are  subject  to  delivery 
conditions. 

Heating  Appliances. — Good  stocks  of  flatirons  are  on 
hand,  and  the  scarcity  of  toasters  has  been  pretty  well 
remedied.  Representative  irons  are  selling  to  dealers  at 
25  per  cent  discount  in  lots  of  one  to  five,  and  at  30  per 
cent  otT  in  lots  of  six.  The  same  discounts  apply  to  toasters. 
Hollow  ware  is  scarce,  manufacturing  facilities  having  been 
concentrated  largely  upon   irons   ?.nd  toasters. 


ATLANTA 

Rainy  weather  has  served  to  check  building  activities  and 
has  done  considerable  damage  throughout  Vhe  section.  Some 
pessimism  regai'ding  the  cotton  crop  is  generally  expressed, 
as  the  heavy  rains  and  cool  weather  have  caiy;ed  it  to  loose 
its  excellent  condition  of  two  weeks  ago.  These  poor 
weather  conditions  are  reflected  in  a  general  slackening  up 
in  the  receipt  of  orders,  this  being  particularly  irue  in  the 
rural  districts.  Food  crops  are  reported  in  good  shape,  and 
a  resumption  of  sunshine  will  probably  dissipate  the 
pessimistic  outlook. 

While  the  car  shortage  continues  about  as  reported  last 
week,  jobbers  are  slowly  accumulating  limited  stocks  of 
some  materials,  though  not  in  sufficient  quantities  to  hn 
satisfactory.  The  fall  trade  has  not  yet  begun  to  be  in 
evidence,  few  orders  for  season  specialties  being  reported. 

Residential  and  small  commercial  construction  continues, 
although  permits  in  Atlanta  for  the  first  half  of  August 
presented  quite  a  heavy  drop  as  compared  with  the  two 
previous  months. 

Money  continues  tight,  and  collections  show  no  change. 
Bank  clearings  are  slightly  under  the  same  period  last  year, 
but  are  well  sustained. 

Wire. — Fairly  satisfactory  stocks  of  rubber-covered  are  on 
hand  in  assorted  sizes,  but  weatherproof  continues  scarce. 
A  brisk  demand,  with  quotations  of  29  cents  for  rubber- 
covered  and  31  cents  for  weatherproof,  is  reported. 

Rigid  Conduit. — The  black-pipe  situation  continues  to 
improve,  but  there  are  no  stocks  of  galvanized  pipe  in  the 
territory.  Jobbers  do  not  express  any  opinion  when  this 
condition  will  show  improvement.  Prices,  lots  less  than 
2,500  lb.,  black,  3-in.,  $12.49;   1-in.,  $18.46;  2-in.,  $40.18. 

Lock  Nuts  and  Bushings. — The  shortage  of  these  fittings 
continues  acute,  with  no  easing  up  in  demand.  Local  stocks 
are  exhausted  and  shipments  very  poor.  No  price  changes, 
however,  are  reported. 

Porcelain. — Shipments  of  porcelain  recently  received  were 
quickly  absorbed,  and  a  scarcity  of  this  material  is  again 
reported.  There  are  no  i!i-in.  x  3-in.  or  4-in.  tubes  in  the 
territory,  while  knobs,  cleats  and  other  classes  of  porcelain 
are  available  in  only  limited  quantities. 

Heaters. — These  are  not  yet  moving,  and  there  is  quite  a 
conflict  of  opinion  as  to  the  outlook  for  fall  trade.  Indica- 
tions are,  however,  that  heaters  will  not  be  so  popular  this 
fall  as  last,  and  no  heavy  orders  are  being  placed 

Christmas-Tree  Outfits. — Jobbers  report  that  retailers  are 
placing  orders  satisfactorily,  and  they  predict  a  record 
Dusiness.  Stocks  are  in  good  shape,  with  retail  prices 
practically  the  same  as  last  year. 

Steel  Reflectors. — Industrial-plant  demands  keep  this  line 
very  active,  the  fall  buying  having  still  further  stimulated 
the  movement.  Stocks  are  good,  but  shipments  from  factory 
on  new  orders  arc  somewhat  slow. 

Interphones. — Most  of  the  apartments  now  under  con- 
struction are  small  and  are  not  installing  this  equipment. 
Therefore  sales  are  rather  slow.     Stocks  are  in  fair  shape. 

Lead  Cable. — Brisk  demands  for  both  lead  and  varnished 
cambric  cable  are  reported,  industrial  plants  placing  heavy 
orders.    Shipments  are  ranging  from  three  to  six  month«. 
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SAN  FRANCISCO 

There  is  an  appreciable  lull  in  all  business,  although 
electrical  prices  are  steady  and  there  is  little  indication  of 
any  drop  there.  BuildinK  operations  are  slower,  and  con- 
tractors are  working  two  or  three  men  where  they  usually 
employ  a  dozen.  The  appliance  business,  too,  is  stagnant, 
and  buying  generally  is  at  a  low  ebb,  the  tendency  beinu 
to  run  alontj  on  present  stocks  as  far  as  possible.  Pacific 
Coast  stocks  on  this  account  are  accuniulatinjj-  .Shipments 
from  the  East  are  slower  because  of  heavy  fruit  move- 
ments and  the  large  volume  of  shipping  that  has  been 
induced  by  the  impending  freight  rate  advance.  Collections 
are  fairly   prompt,   averaging   about   fifty   days. 

Schedule  Material. — Factory  extensions  are  producing  bet- 
ter shipments,  yet  back  orilers  usually  cause  these  to  melt 
on  their  arrival.  Because  of  shortages  in  Coast  stocks  of 
safety  switches,  whose  use  is  required  by  state  laws,  a 
large  amount  of  knife  switches  especially  in  the  CO-amp. 
size  are  being  sold. 

Insulating  Material. — Demand  has  picked  up  and  tapes, 
mica  material  and  fiber  are  showing  a  good  movement. 
There  seems  to  be  a  lull  in  the  sale  to  motor-repairing 
firms,  but  wireless  companies  and  export  concerns  are 
heavy  buyers.     Prices  are  steady  and  Coast  stocks  are  good. 

Washing  Machines. — Good  export  sales  and  the  establish- 
ment of  Far-Eastern  agencies  are  reported  the  past  week. 
The  appliance  business  is  in  an  uncertain  state  because 
experienced  salesmen  are  badly  needed. 

Ranges. — Deliveries  from  the  factory  are  very  poor  and 
require  the  greater  part  of  a  year.  Inasmuch  as  oi'ders 
continue  in  a  regular  although  small  volume,  it  is  necessary 
to  do  considerable  substituting  in  order  to  cope  with  the 
shortage  of  salable  sizes.  Business  will  be  solicited  this 
winter  from  summer  resorts  so  that  installations  may  be 
made  next  season. 

Heating  .Appliances. — Stocks  are  better.  Further  price 
advances  are  looked  for,  but  there  is  no  doubt  that  all  the 
stock  that  can  be  secured  will  be  sold  during  the  Christmas 
season. 

SEATTLE— PORTLAND 

Trade  along  electrical  lines  in  Seattle  and  the  Puget 
Sound  district  shows  1\q  particular  change  over  the  past 
few  weeks.  .Jobbers  sales  are  light,  and  retailers'  busi- 
ness is  fair  but  tending  downward.  Stocks,  generally  speak- 
ing, are  in  excellent  shape  with  the  exception  of  ranges, 
hollow-ware  devices,  electrical  heaters  and  conduit. 

Building  remains  quiet  and  indications  are  that  previous 
predictions  that  fall  would  witness  a  resumption  of  resi- 
dence construction  in  this  section  were  too  optimistic  as 
construction  of  any  consequence  will  be  postponed  until 
next  spring.  Lumbermen  of  the  Pacific  Northwest  see 
ruin  facing  them  if  the  freight  rate  advances  are  not  later 
modified  to  restore  competitive  conditions  now  existing  be- 
tween the  different  producing  centers.  The  lumbermen  will 
probably  appeal  to  the  Interstate  Commerce  Commission 
and,  if  necessary,  carry  their  case  to  the  federal  courts. 

Portland  manufacturers  report  that  the  week's  business 
was  about  normal  for  this  time  of  year.  Incoming  ship- 
ments are  poor  and  back  orders  keep  stocks  depleted. 
Money  is  tightening  up  and  collections  are  naturally  slow. 
The  price  of  all  alternating-current  motors  advanced  15 
per  cent  the  past  week.  Jobbers  report  that  business  is 
firm  but  not  improving  materiiilly.  Financially,  this  season 
is  about  15  per  cent  ahead  of  1919,  but  in  quantity  of  sales 
it  is  probably  about  the  same  as  last  year.  Stocks  on  the 
whole  are  not  improving,  for  as  fast  as  new  goods  arrive 
they  are  shipped  out  again  in  order  to  care  for  back  orders. 
Collections  are  getting  slower  and  credit  continues  to 
tighten.  Small  dealers  who  started  in  business  immediately 
following  the  armistice  or  during  the  war  are  beginning 
to  show  serious  signs  of  being  unable  to  weather  the  storm. 
Wherever  such  indications  are  shown  credit  is  promptly 
withdrawn.  The  enormous  unloading  of  government  elec- 
trical material  in  this  section  has  undoubtedly  worked  to 
the  detriment  of  the  trade.  Depleted  stocks  and  delayed 
deliveries  from-  the  heat  are  also  factors  in  bringing  about 


this  condition,  but  on  the  whole  the  general  business  out- 
look seems  to  be  improved  over  a  few  weeks  ago. 

Heating  .Vppliances. — Demand  is  showing  a  noticeable 
increase  with  the  approach  of  fall  and  practically  every 
jobber  is  reporting  short  stocks.  Shipments  are  irregular 
and  delayed.  Electric  irons  sell  the  best,  closely  followed 
by  toasters,  stoves  and  heaters. 

Farm-Lighting  FMants. — During  the  month  of  September 
various  makes  will  be  shown  at  several  state  and  county 
fairs.  Stocks  are  in  excellent  shape  and  deliveries  are 
coming  through  satisfactorily.  This  year  is  expected  to 
establish  new  sales  records. 

Household  .Appliance**. — Shipments  of  washing  machines, 
vacuum  cleaners  and  sewing  machines  are  coming  through 
in  good  shape,  and  demand  is  strong  although  not  so  heavy 
as  earlier  this  summer. 

Lamps. — Stocks  are  beginning  to  move,  especially  resi- 
dence types,  but  there  are  plentiful  supplies  to  care  for 
the  demand. 

Rigid  Conduit. — Stocks  arc  short  in  sizes  ranging  from 
i  in.  to  .'i  in.  The  scarcity  has  been  acute,  but  the  situa- 
tion is  somewhat  easier  because  demand  is  lighter. 


SALT  LAKE  CITY— DENVER 

Indications  point  to  better  days  ahead  in  the  electrical 
trade.  A  slight  improvement  is  noted  in  collections.  Crops 
are  beginning  to  move  and  dealers  are  able  to  collect  more 
satisfactorily  on  outstanding  accounts  and  to  make  remit- 
tances in  turn  to  their  jobbers.  Dealers  whose  sales  have 
been  hampered  somewhat  by  non-employment  among  those 
from  whom  they  draw  their  trade  are  more  hopeful  now 
since  the  settlement  of  labor  troubles.  Hundreds  of  union 
men  who  have  gone  back  to  work  are  beginning  to  make 
their  influence  felt  as  a  buying  factor. 

Jobbers  and  distributers  are  urging  dealers  to  tighten 
up  on  collections  and  to  be  less  prodigal  in  the  extension 
of  credits.  Complaint  has  been  made  that  many  electrical 
dealers  who  have  been  concerned  about  their  lack  of  sales 
are  taking  long  chances  in  the  matter  of  extending  credit 
to  doubtful  customers.  This  tendency  is  very  demoraliz- 
ing to  business.  Jobbers  and  dealers  have  not  relaxed  their 
sales  efforts  through  the  dull  summer  period.  The  more 
sluggish  business  has  been  the  harder  they  have  worked. 
A  spirit  of  optimism  prevails  in  the  Intei-niountain  re- 
gion despite  present  adverse  conditions.  Far-sip:bted  job- 
bers see  big  business  ahead  and  are  making  their  prepara- 
tions accordingly.  A  feeling  that  the  peak  of  inactivity 
has  been  safely  passed  is  persistingly  spreading  in  the  West. 
The  electrical  trade  is  banking  on  the  harvesting  of  crops, 
which  is  now  well  under  way,  and  the  prospect  of  a  good 
yield  is  unusually  bright.  Shipments  are  good  and  dealers 
are  now  able  to  accumulate  stock  in  mose  lines. 

Christmas  Tree  Outfits. — Jobbers  are  making  their  ini- 
tial appeal  to  dealers  to  stock  these  goods  along  with  ap- 
pliances for  the  holiday  trade. 

Motors. — Dealers  report  difficulty  in  getting  an  adequate 
supply  to  meet  present  demands.  Motors  are  now  used  ex- 
tensively for  pumping  water  for  orchards  and  farms.  Thus 
irrigation  has  created  a  special  seasonal  demand. 

Washing  Machines. — Some  makes  are  still  somewhat 
scarce.  In  other  cases  factories  have  caught  up  with  or- 
ders and  are  urging  jobbers  to  permit  them  to  unload. 
Wringers  as  a  separate  unit  are  not  plentiful.  More  of 
them  could  be  sold   if  they  were  available. 

Electric  Irons. — This  device  is  just  having  its  initial  in- 
troduction through  extensive  advertising  campaigns.  It  is 
meeting  with  general  favor  and  the  prospects  for  business 
look  good.    The  supply  is  not  adequate. 

Lamps. — There  is  a  scarcity  just  at  a  time  when  the  call 
for  this  merchandise  is  picking  up. 

Schedule  Material. — Supplies  are  reported  very  short. 
Factories  have  not  yet  caught  up  with  back  orders.  As  a 
consequence  construction  work  is  seriously  hampered. 

Rubber-Covered  Wire. — There  is  a  decided  shortage  here, 
though  bare  wire  is  reported  plentiful. 
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New  Apparatus  &  Appliances 

A  Record  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Arc  Splitter 

An  arc  splitter  to  lengthen  the  life 
of  contactor  tips  has  recently  been  de- 
veloped by  the  Westinghouse  Electric 
&  Manufacturing  Company,  East  Pitts- 
burgh, Pa.     It  consists  of  a  refractory 


MAGNETIC   BLOW-OUT  CONTACTOR  WITH 
ARC    SPLITTER 

element  which  is  so  placed  in  the  arc 
box  of  the  magnetic  blow-out  as  to 
project  into  the  path  of  the  arc,  thereby 
forcing  the  arc  to  pass  around  it  and 
thus  increasing  its  resistance,  causing 
it  to  rupture  more  rapidly.  The  arc 
splitter  is  immediately  above  the  con- 
tactor tips. 


quiet,  and  time-limit  acceleration  by 
a  simple  dashpot  relay  t-j  provide 
smooth  acceleration  regardless  of  load. 
The  time  interval  allowed  the  motor 
to  come  up  to  speed  is  determined  by 
the  setting  of  a  dashpot  relay  which 
is  externally  adjustable.  The  relay 
serves  to  rotate  a  rocker  arm  carrying 
a  series  of  fingers,  which  cut  out  re- 
sistance step  by  step  or  cause  the  ac- 
celerating magnet  switches  to  close 
one  by  one. 

Three-Phase  Receptacle  Has 
Spring  Door 

A  receptacle  for  three-phase  circuits 
having  an  extension  with  a  spring-door 
cover  has  been  developed  by  the  Cen- 
tral Electric  Company,  320  South  Wells 
Street,  Chicago.  The  extension  is  so 
constructed  that  it  can  be  mounted  on 
the  receptacle  in  four  positions  so  that 
the  door  can  be  opened  to  either  side, 
to  top  or  bottom,  as  desired.  The  di- 
mensions when  the  receptacle  is  closed 
are:  7  in.  high,  43  in.  wide,  43  in.  deep. 
This  "Ralco'  No.  610  EC  receptacle 
is   identical   in   construction    to   the   old 


Elevator  Controllers  of  Simplified 
Design 

The  entire  line  of  elevator  control- 
lers manufactured  by  the  Cutler-Ham- 
mer Manufacturing  Company  of  Mil- 
waukee   has    been    replaced    by    a    new 


SPRING  DOOR  MAY  BE  SET  TO  OPEN   IN 
ANY  DIRECTION 

No.  10,  except  that  it  has  the  exten- 
sion. The  plugs  are  standard  No.  10 
"Ralco"  plugs  and  are  bored  to  take 
three-conductor  No.  8  reinforced  por- 
table cord  or  smaller. 


ONE  OF  NEW   LINE  OF   ELEVATOR 
CONTROLLERS 

line  of  fewer  types  and  simpler  con- 
struction. Among  the  new  features 
are  standardized  carbon-to-copper  power 
contacts,   said    to   be    non-freezing   and 


Notes  on  Recent  Appliances 

Vacuum-Tube  Socket  for 
Wireless  Sets 

The  Precision  Equipment  Company, 
2437  Gilbert  Avenue,  Cincinnati,  Ohio, 
has  designed  a  vacuum-tube  socket 
equipped  with  grid  "leak"  for  use  in 
wireless  sets. 

Electric  Clothes  Washer 

The  Odin  Company,  325  West  Ohio 
Street,  Chicago,  has  brought  out  a  re- 
volving cylinder  clothes  washer. 


Self -Cleaning  Lighting  Fixture 

An  industrial  lighting  fixture  which 
cleans  itself  every  time  the  light  is 
swiched  on  or  off  has  been  placed  on 
the  market  by  the  Associated  Engi- 
neers Company  of  180  North  Dear- 
born Street,  Chicago,  undier  the  name 
of  the  "Clean-Pull"  unit.  The  fixture 
consists  of  a  reflector,  a  pull  switch,  a 
cord  and  a  cleaning  device  consisting 
of  two  wiping  blades.  Every  time  the 
cord  is  pulled  to  operate  the  swritch  it 
simultaneously  brings  the  two  wiping 
blades  into  action.  Each  blade  makes 
a  complete  revolution,  one  against  the 
reflecting  surface  of  the  reflector  and 
the  other  against  the  lamp  bulb.  In 
this  way  the  dirt  is  swept  off  both 
lamp  and  reflector.  The  fixture  is 
made    to    take    300-watt    to    500-watt 


REFLECTOR  CLEANED  EVERY  TIME 
SWITCH  IS  PULLED 

lamps  and  is  sent  out  completely  wired 
and  assembled  so  that  any  maintenance 
man  may  erect  the  unit  on  existing 
outlets. 


Single  and  Multiple  CO.  Indicator 

The  Uehling  Instrument  Company,  71 
Broadway,  New  York  City,  is  offering 
a  new  design  in  single  and  multiple 
forms  of  COj  equipment,  the  latter 
serving  any  number  of  steam  boilers 
simultaneously  up  to  a  total  of  six. 
Among  the  manufacturer's  claims  are 
speedy    action,    resulting    from    a    new 
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SCHEME  OF  OPERATION    OF  COj   INDICATOB 

form  of  aspirator,  absence  of  chemical 
solutions,  simplicity  and  a  plan  for 
providing  an  auxiliary  boiler-front  C(h 
intlicator. 
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Manufacturers'  Activities 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


.STKVIO.NS,    WAhl.lS   &    KKAZIICK.    INC.. 

(•ai-nt  B:iiik  Iiuil<ljiiK.  Salt  l,;ike  City,  fac- 
lory  n'prt'HciitHtiVfH  of  electrical  iiianufac- 
lurtTS  and  aiivrrtisitiK  tiin-ctors  fur  Job- 
Imts,  art"  luindliniti:  tin*  advertlsiriK  of  the 
\iitomatie  lOlrrtric  Wasln-r  (Company  in 
l.'Vrii  Western  states.  Tliis  rtrni  was  re- 
|iiinsll>le  for  llie  effective  advertising 
\\  liereby  1.711  automatic  washinK  niaciiines 
were  sold  tUirinK  the  natnth  of  March  in 
the  Interniouritain  tei-rilory  by  the  Utah 
Power  &  1-iKiit  Coni|»aiiy.  Tliis  is  the  rec- 
ord for  retail  sales  on  wasliing  niachinos  In 
this  te-rltory  Mr  Braziir.  the  manager 
of  the  sellinB  department,  was  fornti-rly 
allies  in.'inager  for  a  mimlier  of  years  for 
one  of  the  largest  electrical  jobbing  houses 
in  the  West.  Mr.  Stevens,  the  president  of 
the  conipan.v.  was  f<)r  ye:irs  connected  with 
the  electrical  industry  in  both  the  merchan- 
dising  and    the   power-inocUictlon    fields. 

THK  IIOLTZKIt  C.\B()T  lOMOCTUlC 
COMI'ANY.  Uoxbury.  Mass,  is  planning  to 
erect  an  adtlition  to  its  plant.  Z^  ft.  x  78  ft. 

J.  A.  JANiN'KV.  central  district  siiecialist 
on  household  ai)|ilianee.s  for  the  \\'estern 
Kifcti'lc  Company,  will  become  field  sales 
manager  for  the  .Vational  Sweeper  Division 
of  the  Torrington  Company.  Torrington, 
Conn.,  on   Sept.    1. 

COL.  KDWARU  B.  KL,L,ICOTT,  recently 
mustored  out  of  the  army  after  two  and 
one-half  years'  service  in  the  chemical  war- 
fare division,  is  associated  with  .\.  M. 
Castle  &  Coinpan.v.  Chiciigo.  as  chief  etigi- 
neer.  I'revlous  to  t'lUering  thx-  service  he 
was  ftn*  eight  years  cit.v  electrician  of 
Chicago  and  for  eleven  years  chief  elec- 
trical engineer  of  the  Sanitary  District  of 
Chicago. 

HAM'H  B  COLKM.VK.  well  known 
among  Mitidie  Western  central-station  men, 
has  become  associated  with  the  Coiisolidated 
Wire  and  Machinery  Corporation.  519-529 
West    Van    Burcn    Stieet.    (.'hiciKO. 

TIIK  CIIAS1C-SI1.\WMUT  COMPANY 
Newbiirj-porl.  Mass..  has  taken  over  the 
Ohiise-Shawmut  Department  of  the  Condit 
Klectricai  Manufacturing  Company,  with 
Sears  B.  t^ondit.  Jr..  iJresident  and  treas- 
urer, and  Frank  D.  Masterson.  vice-|)resi- 
dent  and  general  manager.  Mr.  Ma.stei-son 
has  beeti  associated  with  the  Shawmut  fuse 
business  for  twent.v-one  years. 

Till-:  CILVNDK.V  KI.KCTIIIC  CoMlW.NY 
has  been  organized  to  take  over  th.-  proi>- 
erty  and  business  of  the  Burg -ss-Granden 
(-'omimny.  (^>maha.  Neb.,  Mr.  Burgess  of  the 
latt*-r  cotiipatiy  ha\-ing  retired  from  busi- 
ness. The  comi>an.\'  will  continue  to  manu- 
factui-e  artistic  lighting  fixtures  and  to  deal 
in  electrical  apiiiiances  and  sup])lies. 
Charles  A.  (Iranden.  formi-rl.v  secretary  and 
treasurer  of  the  Buige.ss-Oanden  lOlec.tric 
t''omi)any,  is  president  of  the  new  company. 

Tin-;   wicsTiouN    ukkf.kctor    com- 

r.\.\V    has    i-emoved    its    plant    fiom    1053 
West    Lake    Street,    to    1221    West    Madison 

-fi'eet.   Chicago,    where    it    b  -s    tiiuoh    larger 
i:';,i-s. 


I.AMJKIIS.  FRARY  &  CLARK.  INC.. 
.New  Britain.  Conn.,  has  leaseil  the  large 
portion  of  the  idant  now  held  hv  the  Tuske- 
loid  Company  at  Sussex  Avenue  and  Dey 
Street.  Nevsark.  N.  J.,  which  it  will  equlj) 
at  once  for  the  manufacture  of  metal 
kitchen    i)roducts. 

TlirC  ORKI'JNFIICLD  TAP  &  IHK  COR- 
PORATIO.N'.  Greenfield.  Mass..  has  com- 
lileted  plans  for  enlarging  its  forge  shop  at 
Turners  Falls,  consisting  of  two  new  build- 
ings, on  which  work  will  be  started  at 
once.  The  iiroposed  new  five-story  plant 
of  the  comi)any  at  Greenfield  Is  held  up  for 
the  time  being. 

THi';   si:ni;ca    wiuk   &    ikon   com- 

I'.ANY.  Fostorla.  Ohio,  has  filed  plans  for 
an  addition.  167  ft.  x  2(18  ft.,  to  cost  with 
•  •iiul|)ment  about  $loii.onil. 

TIIK  WFSTINGIIOUSK  KLKCTRIC  & 
MANIIFACTI'RING  COMPANY.  Kast 
Pittsburgh.  Pa.,  has  awarded  contract  for 
the  erection  of  a  one-story  addition  to  its 
r)lant  at  Kssington.  120  ft.  x  2rtO  ft.,  to  be 
used  as  a  foundry. 

THB  Br..ACK  &  DECKER  MANUFAC- 
TURING COMPA.NY.  Tovi'son  Heights. 
Bjiltimore.  Md..  has  increased  its  capital 
stock   from    $35ii.nii(i    to    $2,000, nun. 

Till':  GLACIKK  MACHINE  MANUFAC- 
TURING COMPANY.  Chicago,  manufac- 
turer of  ice-making  machines,  has  leased  a 
plant  at  Ravenswood.  Schrelber.  Devon  and 
Hermitage  .\ venues. 

THE  ADVANCE  ELECTRIC  COMPANY. 
6315  Maple  Avenue,  St.  Ix)uis.  manufacturer 
of  electrical  devices,  has  nied  plans  for  the 
erection  of  a  one-siory  extension.  50  ft.  x 
100  ft.,  to  cost  about  1.1.000. 

THE  HIGH  POINT  MACHINE  WORKS. 
High  Point.  N.  C,  dealer  in  used  equip- 
ment, announces  that  Lee  Overm.an  has 
taken  charge  of  its  electrical  department. 
hlK  aiM'ointment  having  taken  effect  Aug. 
15.  The  dei>artment  has  been  enlarged  and 
a  force  of  exi*erts  added. 

THE  EXPORT  MANAGERS'  CLUB  of 
Bridgeport.  Conn.,  was  organized  on  July  1. 
It  consists  of  the  exiJort  managers  of 
twi>nty-one  of  the  large  manufacturers  in 
Bridgejtort.  and  for  the  i)rei»ent  tlie  num- 
ber of  active  members  is  limited  to  tw»*nty- 
five.  As  many  a.ssociate  members  will  be 
:idmitted  as  it  is  found  possilde  to  ;iccom- 
modato  at  the  meetings.  Robert  M.  Eamcs. 
exi>ort  manager  of  the  Bryant  Electric 
Company,  is  iircsident  ;  John  J.  Conway, 
exitort  manager  of  the  Acme  Shear  Com- 
l>any,  is  vice-president,  and  Har»^Id  W. 
French,  export  manager  of  the  Bridgeport 
Hardware  Mannfacttiring  Corporation,  is 
secretary  and  treasurer. 

THE  HIRCHY  COMPANY,  manufacturer 
ol  clothes-^'ashing  machines,  formerly  lo- 
cated in  the  Security  Building.  Minneapolis, 


Minn.,   Is  now  established  at  2G7-263  South 
First  Avenue.    East,    Duluth.   Minn. 

THE  NATIONAL  LAMI>  WORKS,  Cleve- 
land f)hio.  is  holiling  its  eighth  consecutive 
summer  sales  conference  for  its  field  execu- 
tives and  jobber  re|>r.  senlalives  at  its  camii 
adjoining  the  .Vela  Park  works  of  the  com- 
liany.  I'^ach  week  from  June  until  September 
the  confi-rence  is  in  session,  and  gives  lec- 
tures, demonstrations  ann  factory  trips. 
Various  kinds  of  games  and  recreational 
features  are  also  incorporated  in  the  pro- 
grams. 

THE  lEHLING  I.N'STRUMEXT  COM- 
P.\NV,  71  Broadway.  New  York  City,  man- 
ufacturer of  fuel  «'conomy  <'(iuipment.  an- 
noutn-es  that  it  is  now  i-epresented  in  New 
iCngland  .Stales  by  the  Smith  Engin.-ering 
a  SuiMily  Company.  8!)  State  Street.  Bos- 
ton. M:i8s.,  manufacturer.s"  agents  and  en- 
gineers, specializing  in  imwer-plant  equip- 
ment. S.  W.  Smith,  president  of  the  latter 
company,  was  until  recently  associated  with 
the  Uehling  Instrument  Company,  with 
headquarters   in  the   .New   York  office. 

THE  M  B.  AUSTIN  COMPANY.  700 
West  Jackson  Boulevard.  Chicago,  manu- 
facturer of  electrical  supplies,  has  acquired 
a  site  at  loS-116  South  Desplaines  Street 
91  ft.  X  118  ft.,  on  which  It  pro|»o»es  to 
erect  a  two-story  |)lant.  to  cost  about  $100  . 
000. 

niCKARD  &  SLOAN.  INC..  New  York 
City,  announce  the  removal  of  their  offices 
from  the  Evening  Post  Building  to  2.'> 
Siiruce  Street,  effective  .\ug.  1.  where  they 
will  have  much  larger  quarters. 

THE  CRANE  COMPANY.  836  South 
Michigan  Avenue.  Chicago,  recently  cele- 
brated the  sixty-fifth  anniversary  of  the 
founding  of  tlie  company  b.v  R.  T.  I'rane 
in  1855.  Today  the  company  has  three 
main  groups  of  buildings  devoted  to  manu- 
facturing in  Chicago.  HI..  Bridgeport.  Conn., 
anil  .Montreal.  Can.ida.  having  a  total  work- 
ing s|iace  of  13,856.042  .sq.ft..  and  its  em- 
ployees number  15.30t.  From  the  factories 
its  products  go  into  fifty-nine  branches  and 
warehouses  of  the  comjiany.  In  this  catalog 
are  listed  2o.ooo  different  articles  covering 
"Everything  for  .\ny  Pipe  Line  Anywhere." 
It  is  Interesting  to  note  the  long-continueii 
co-operation  of  tlie  518  directing  and  execu- 
tive heads  of  the  Crane  organization,  their 
service  averaging  twenty  and  a  half  vears. 
The  Crane  coworkers  hold  $7,000,000  of  the 
Crane  Coinpany  preferred  stock,  and  stock- 
holders may  be  found  in  every  i)art  of  the 
organization. 

THE  MEADOWS  MANUFACTURING 
C()MP.\.NY,  formerly  of  Pontine.  HI.,  is  now 
established  in  its  new  factory  at  Blooming- 
ton.  Ill,  The  company  manufactures  power 
washing  machines,    grain    elevators,    etc. 

Till';  WAITE  &  BARTLET  MANU- 
FACTITRl.vc,  Ci>.MP.\.\Y,  manufacturer  of 
electrotherapeutic  ap)>aratus.  has  moved 
its  plant  from  New  York  City  to  53  Jackson 
Avenue.  Long  Island  City.  N.  Y,.  where 
general  ollict'S.  factory  and  salesrooms  will 
be  located.  Dental  X-ray  rooms  have  been 
opened  at  103  I'ark  Avenue.  New  York  City. 

MASPETH  FACTORY  OF  THE 
SPRAGUE  ELECTRIC  WORKS.— The  new- 
factory  of  the  Sprague  Electric  Works  for 
the  manufacture  of  cable,  conduit  and  sup- 
lilies  is  at  Grand  Street  and  Garrison  Ave- 
nue. Masjieth.  L.  1.  It  is  a  two-story  build- 
ing comprising  apiiroximately  100. ono  sq.ft. 
In  addition  to  the  m.-iin  building  there  is  a 
two-story  structure  containing  about  12,000 
sq.ft  which  will  be  used  for  the  New  York 
district  sales  warehouse.  Work  is  to  be 
started  at  once  on  three  new  structures  to 
supiilement    the    present    buildings    on    the 
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property,  including  a  warehouse  containing 
about  19,000  sq.ft..  a  garage  about  120  ft 
X  25  ft.,  and  a  small  warehouse  100  ft  x 
15  ft.  for  the  storage  of  rigid  conduit.  It 
is  expected  to  have  these  buildings  ready 
for  occupancy  within  sixty   days. 

J.  J.  COSTfiLLiO.  formerly  .sales  engineer 
with  James  C.  Barr.  Boston,  has  established 
offices  at  201  Devonshire  Street,  that  city, 
where  ha  will  represent  the  Lewis  &  Roth 
Corporation.  Philadelphia,  manufacturer 
of  high-tension  devices  and  power-plant 
specialties  and  also  will  handle  the  New 
England  sales  for  the  eutter  Company, 
I'hiladelphia,  manufacturer  of  the  I-T-E 
line  of  circuit  breakers  and  other  equip- 
ment. 

SPECIAL  COURSE  FOR  TECHNICAL 
MEN. — Arrangements  have  been  completed 
by  the  educational  authorities  of  the  West- 
ern Electric  Company.  195  Broadway.  New 
York  Citv,  and  the  faculty  of  Columbia 
University  to  enable  the  employees  of  the 
former  to  carry  on  post-graduate  courses 
coincident  with  their  regular  duties.  This 
system  has  been  limited  to  the  members  of 
the  engineering  department,  where  more 
than  3,000  technical  students  are  eligible 
to  take  advantage  of  the  offer.  Approved 
graduates  of  colleges  and  scientific  schools 
may  pursue  graduate  work  for  masters 
degrees  and  fulfill  the  requirements  m  two 
calendar  years. 


Practically  all  of  the  larger  falls  in  Mace- 
donia are  on  the  railway  lines  between 
Monastir  and  Saloniki.  At  present  less  than 
one-tenth  of  the  total  available  power  is 
toeing  utilized. 


THE  IIILNER-FLOWEK  COMP.VN^. 
Buffalo  N.  Y.,  has  moved  from  its  old  lo- 
cation and  is  now  occupying  the  entire 
building  at  9  Union  Terrace,  which  has 
been  remodeled  to  accommodate  its  elec- 
trical appliance  jobbing  business. 


ELECTRICAL  TIRADES  DIRKCTORY.-- 
"The  i.t(  ctrician  Directory  and  Hand  BOOK 
of  tlie  Electrical  Engineering  and  Allied 
Tradis"  (th-  blue  book)  for  1920.  has  been 
issued  by  Benn  Brothers,  Ltd, ;  Electrician 
olliees,  8  Bouverie  Street,  E.  C.  4,  London, 
England. 

GREAT  DEMAND  FOR  ELECTRICAL. 
SERVICE  IN  PARIS.— At  the  present  time 
a  large  number  of  electrical  installations 
are  being  made  in  Paris.  This,  it  is  under- 
stood, is  being  done  by  the  tenants  at  their 
own  expense,  they  having  waited  in  vain 
for  prices  to  fall  and  now  tearing  a  further 
increase  in  cost.  The  present  charge  tor 
the  installation  is  estimated  at  about  3,000 
francs  for  three  rooms,  about  four  times 
pre-war  costs. 

C.REAT  INCREASE  IN  USE  OF  ELEC- 
TRICITY FOR  DOMESTIC  AND  INDUS- 
R1.\L  PURPOSES  IN  NORWAY. — From 
1910  to  1918  the  consumption  of  vlectricity 
for  industrial  purposi  s  in  Norway  increased 
from  145,000  hp.  to  770,000  hp.,  increasing 
at  the  rate  of  80.000  hp.  per  annum,  or  430 
per  cent  in  all.  Domestic  requirements  in- 
creased during  the  same  period  from  68,000 
hp.  to  210.000  hp..  an  increase  of  210  per 
cent. 

LAROE  I.VCREASE  IN  CONSUMPTION 
OF  EI.ECTRICITY  IN  ARGENTINA.— The 
annual  report  of  the  Socifte  d'Electricitf  de 
Rosario,  the  headquarters  of  which  are 
In  Brussels,  showed  an  increase  in  tnt;il  re- 
ceipts ovr  those  In  1918.  while,  as  con- 
trasted with  1915,  the  advance  is  no  less 
than  50  per  cent.  The  suiiply  of  electricity 
to  private  houses  Is  now  80  per  cent  greater 
than  In  1915.  The  report  refer.s  to  the  rapid 
way  in  which  domislic  electrical  appli- 
ances, notably  el-rtrie  tlatirons.  an-  being 
adopted,  these  being  now  used  even  in  the 
moat  modest  household.  The  consumption 
of  energy  for  pow<r  purposes  increased  33 
per  cent  In  the  last  year.  Altogether  the 
company  is  now  funlshinc  service  to  21.630 
consumers,   as  against    1.281    in    1915. 

WATER  POWER  In  ORREK  MACE- 
DONIA.— Rv  a  law  recently  lassed  the 
Greek  government  Is  authorized  to  expro- 
priate, with  safeguards  for  the  protection 
of  private  Interests,  water  jiower  of  o  num- 
ber nf  rivers  and  waterf.ills  in  M.acedonia, 
which  it  Is  estimated  would  di^velop  a  total 
of  about  66.000  hp.  Recent  Investigations 
have  resulted  In  the  discovery  that  new 
BourccB  of  water  power,  canablc  of  de- 
veloping from  20,000  hn,  to  30,000  hp.,  ml»fht 
be  created  by  the  junction  of  several  rivers. 


Trade  Publications 


POWER  WASHERS.  —  The  Meadows 
Manufacturing  Company,  Pontiac.  111.,  is 
distributing  a  sixteen-page  booklet  describ- 
ing its  different  types  of  "Meadows"  power 
washing  machines. 

BATTP3RIES.  —  The  O-K  Giant  Battery 
Corporation,  Gary,  Ind..  is  distributing  a 
seventy-two  page  booklet  entitled  "Face  to 
Face  with  Facts."  in  which  it  describes  its 
various  types  of  dry  rechargeable  batteries. 

GAGES. — The  Schaeffer  &  Budenberg 
Manufacturing  Company.  Brooklyn.  N.  Y.. 
has  issued  catalog  sections  No.  1.  5"  and  75. 
covering  its  pressure,  vacuum  and  draft, 
gages  and  gage  testers  ;  also  a  preliminary 
bulletin  describing  its  hand  and  stationary 
tachometers. 

POWER-PLANT  DEVICES.  —  The  Yar- 
nell-Waring  Company.  Chestnut  Hill.  Phila- 
delphia. Pa.,  has  issued  folder  No.  G  1301. 
covering  the  Yarway  devices  for  modern 
liower  plants,  and  booklet  No.  B  410.  de- 
scribing different  types  of  the  Yarway 
blow-off  valves. 

INSTRUMENTS. — "A  Few  Simple  Jleth- 
ods  of  D.  C.  Testing  in  Routine  Practice 
is  the  subject  of  bulletin  No.  13.  recently 
published  by  the  Pyroelectric  Instrument 
Company.  636  East  State  Street,  Trenton. 
N.  J. 

FUSES  —  E.  W.  Snow  &  Company, 
Rochester  N.  Y.,  are  circulating  catalog  No. 
15,  covering  their  different  types  of  in- 
closed electric  fuses. 

HYDRO-ELECTRIC  PLANTS.— "Hydro- 
Electric  Developments"  is  the  title  of  aoi 
illustrated  booklet  published  by  Charles  T. 
Main  engineer,  201  Devonshire  Street,  Bos- 
ton describing  a  number  of  hydro-electric 
developments.  Several  photographic  repro- 
ductions of  different  plants  are  also  shown. 

ICE-MAKING  APPARATUS— The  Frick 
Company,  Waynesboro.  Pa.,  is  distributing 
three  numbers  of  "Ic.'  and  Frost."  series  A, 
covering  its  ice-manufacturing  machinery 
as  follows:  No.  3.  describing  its  inclosed 
compressors:  No.  4.  small  refrigerating 
plants,  and  No.  5.  vertical  and  horizontal 
refrigerating  machines. 

PIPE  AND  TANKS. — The  Redwood 
Manufacturers'  Company,  Hobart  Building. 
San  Francisco,  Cat.  has  issued  catalog  9. 
describing  its  Remco  redwood  pipe,  and 
price  list  14.  covering  its  Remco  redwood 
tanks. 

LIGHTING  SYSTEMS. — The  National 
X-Rav  Reflector  Company,  235  West  .lack- 
son  Boulevard,  Chicago,  is  distributing  a 
folder  entitled  "I'Jye  Comfort."  inclosing 
leaflets  describing  its  apparatus  for  indus- 
trial-lighting, store-lighting  and  flood-light- 
ing systems. 

MERCURY-ARC  RECTIFIERS.  —The 
General  Mectric  Company,  Scbenect.ady,  N. 
Y.,  is  distributing  a  small  booklet  covering 
its  multiple   mercury-arc  rectifiers. 

MELTING  POTS. — The  Cutler-Hammer 
Manufacturing  Company,  Milwaukee.  Wis., 
has  issued  a  two-page  leaflet,  entitled 
■Metal  Melting  Pots."  describing  the  C-H 
melting  pots,  both  portable  and  bench  types, 

DEVICES  FOR  CONDUIT  CONNEC- 
TIONS.— "Spraguelets"  is  the  title  of  a 
.small  booklet  issued  by  the  Sprague  Elec- 
tric Works  of  the  General  Electric  Com- 
pany. New  York  City,  covering  its  Spraguc- 
let  devices  for  conduit  connections.  The 
company  is  also  distributing  a  bookli-t  en- 
titli-d  "The  Universal  Kc\v."  "a  cross-ref- 
erence for  matching  any  standard  wiring 
device   to   any   desired    box   and   cover." 

RIVETED  STEEL  PIPE. — The  Western 
Pijle  &  Steel  Company,  of  California.  San 
ii'rancisco,  Cal.,  is  distributing  bulletin  A-19, 
describing  its  riveted  steel  pipe  and  ac- 
cessories. 

PANET-BOARDS,  SWITCHES.  FTC-  - 
Rulletins  Nos.  1,  3,  4.  6,  7,  8  and  13.  is- 
sued by  the  Metronolitan  Electric  Manufac- 
turing Companv.  Boulevard  and  Fourteinth 
Street,  Long  Island  City,  N.  Y.,  di'Serib.- 
and  illustrate  respectively  Its  standard 
panelboards,  steel  boxes  and  trims,  safety 
pa:-elbonrds,  rotary  snap-switch  panels, 
sl.indard  knifi'  switches,  inclowd  fuses. 
"Yankee"  renewable  fuses,  plug  fuses  and 
flush  switches,  etc. 


WATERWHEEL-D  RIVEN  GENERA- 

TORS.— Bulletin  No.  40,601,  entitled  "Verti- 
cal Shaft  Waterwheel-Driven  Generators." 
published  by  the  General  Electric  Company, 
Schenectady,  N.  Y..  describes  and  illus- 
trates its  standard  vertical  waterwheel- 
rlriven  generators  from  30  kva.  to  625  kva. 

SATTERY-CHARG-INIli  SETS.  —  The 
General  Electric  Company,  Schenectady.  N. 
Y.,  has  recently  issued  bulletin  No.  Y-1364, 
covering  its  multiple-battery-charging  mo- 
tor-generator sets,  and  bulletin  No.  Y-1369, 
describin.g  its  motor-generator  sets  for 
.■^eries-niultiple  charging :  also  bulletin  No. 
64.200,  describing  and  illustrating  its  new 
gathering  locomotive,  trolley  type. 

GASOLINE  MOTORS  FOR  STATION- 
ARY  \VORK. — The  Sterling  Engine  Com- 
pany, Buffalo.  N.  Y.,  has  issued  a  twenty- 
four  page  booklet  with  illustrations  cover- 
ing the  Sterling  gasoline  motors  for  sta- 
tionary work  for  driving  centrifxigal  pumps 
and  electric  generators 

WATERWHEELS —Bulletin  No.  10  is- 
sued by  the  Fitz  Water  Wheel  Company. 
Hanover,  Pa.,  describes  and  illustrates  its 
"I-X-L"  steel  overshot  waterwbeels  and 
accessories. 

FEED-W.\TER  HEATERS.  —  Warren. 
Webster  &  Company.  Camden.  N.  J.,  have 
issued  bulletins  No.  100-1  and  102.  cover- 
ing the  "Webster"  feed-water  heaters,  rect- 
angular cast-iron    tyiies. 


New  Incorporations 


THE  FULTON  COUNTY  GAS  &  ELEC- 
TRIC COMP.'VNY.  Gloversville.  N.  Y..  has 
been  incorporated  with  a  caiiital  stock  of 
,$1,732,600.  The  company  is  a  consolidation 
of  the  Fulton  County  Gas  &  Electric  Com- 
pany and  th  •  Mohawk  Electric  Company 
and  will  operate  in  the  counties  of  Fulton, 
Herkimer.  Montgomery,  Otsego,  Schenec- 
tady and  ,Schoharie.  .\mong  the  directors 
are  Lucius  H.  Liiteaur,  New  York  City; 
Walter  Clark.  Philad^'lphia,  and  James  C. 
Delong,    Syracuse.   N.   Y. 

THE  RARITAN  VALLEY  HYDRO- 
ELECTRIC COMPANY.  Three  Bridges.  X. 
,T..  has  been  incorporated  with  a  cajiital 
stock  of  $100,000  by  I.  F.  ITalton.  Brooklyn. 
N.  Y. :  C.  W.  Alspaugh.  Eernardsville,  and 
.T.   S.   .\mmermann.   Neshanic,   N.  J. 

THE  ROSSIE  (N.  Y.)  ELECTRIC  & 
MANITF.\CTtTRtNG  CORPORATION  ha.< 
been  incorporated  with  a  capit.al  stock  nt 
$50,000,  by  Dr.  T.  .\.  E.  Young,  ,Iohn  W. 
Wilson.  Georg  •  N.  W^ilson  of  Rossie  :  .\hin 
Nebon  and  John  Williamson.  South  Ham- 
mond. The  company  jiroposes  to  devei»,p 
water  power  and  plan's  for  generating 
and  transmitting   electricity. 

THE  LOWE-ELLIOTT  CORPORATION. 
Freeport.  N.  Y..  has  been  chartered  with  a 
capital  stock  of  $50,000  to  manuf.acture  elec- 
tric storage  batteries  and  kindred  products. 
The  incorporators  are  H.  M.  Lowe,  W.  J. 
Martin  and  M.  .^.  Elliott. 

THE  ANTHRACITE  ELECTRIC  & 
WEI  niNG  COMPANY,  Pottsville.  Pa  .  has 
been  incorporated  with  a  capital  stock  of 
$20,000  to  manuf.acture  electric  welding 
equipment.     Martin   Ij.   Dunn  Is  treasurer 

THE  SOONER  BATTERY  &  ELECTRIC 
COMPANY.  Okmulgee  Okla..  has  been  In- 
corporated by  P,.  C.  Campbell,  l^ee  W.  Cot- 
ter  ;ind  O.  ,T.  llannigan.  The  comtiany  Is 
capitalized  at  $10,000  and  proposes  to 
manufacture  electric  b.atterics  and  other 
electrical   apparatus. 

THE  FLAT  ROCK  LIGHT  &  PO^VER 
COMPANY.  Anderson.  S.  C.  has  been  In- 
eoriiorated  with  a  capital  stock  of  $5,000 
by  AV,  T,.  Haves.  J.  Wesley  Brown  and  L. 
C    Keys. 

THE  OAK  RIDGE  fN.  CA  LIGHT  * 
POWER  COMPANY  has  been  organized  to 
distribute  electricity  to  be  furnished  by  the 
Snuthein  Power  Company.  P.  L.  Ponnell 
is  president  and  D.  L.  Nance  secretary  and 
treasurer. 

THE  LRWISnURG  (KY.)  ET,ECTRIC 
LIGHTING  COMPANY  has  been  incor- 
poratrd  bv  O  .\.  Bland.  E.  W.  Duncan  and 
James  Westry.  The  company  is  capitalized 
at  $10  ono  and  proposes  to  operate  an  elec- 
tric light   and   power  system   In   Lewlshurg, 

THE  CASE  ELECTRIC  COMPANY, 
Fairmont.  W.  Va.,  b.is  be.n  incor|ioraled 
by  E.  L.  Lively,  W.  II  Siiedden.  T.  M. 
c'ourtn<v  and  K.  K.  Everett,  all  of  Fair- 
mont The  company  is  capitalized  at  $1".- 
000  and  proposes  to  do  .1  general  electrical 
engineering  and  contractlnpr  business 
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New  England  States 

NASHUA,  N.  H. — Plans  are  under  way 
by  tho  Niishiia  ManiifacUirlnif  Company  for 
extcnalonH  and  improvenients  to  Its  power 
house. 

CHARLESTOWN,  MASS.— The  Palmer  & 
Parker  Company,  103  Mcdford  Street,  con- 
templates the  construction  of  a  power  house 
at  Its  factory  to  cost  about  ^15.000. 

TAI'XTON,  AtARS.  ^  The  Municipal 
Llf^htinR  Coniiiiission  has  awarded  contract 
to  the  Wi'StinKliouse  Klectric  Company.  (>;ior. 
Sus(|uehanna  Street.  PUtslmrKh.  Pa.,  for 
additions  and  extensive  improvement.^  tn 
the  municipal  ilectric  lluhl  plant  on  West 
Water  Street    to  cost   about   $400,000. 

WAKEFIKr.n,  MASS.— The  Heyward 
Brothers  &  Wakefield  Company  are  not  con- 
lemplallnK  the  erection  of  a  power  house  as 
was  erroneously  stated  in  these  columns 
Autf.    7 

PAWTCCKKT.  R.  I. — The  American 
Klectricul  Works  of  Phlllipsdale  has  plans 
under  way  for  the  erection  nf  a  transformer 
station.  15  ft.   x   40  ft.,  at    its  plant. 

PAA^TUCKirr.  R.  I  —Contract  has  been 
awardeil  to  Joseph  V.  Cole.  Nlasara  Street. 
Provldinei'.  by  the  What  Cheer  Chemical 
Company  for  the  erection  of  a  power  house 
at    its   plant    to   cost    about    $45,000. 

BRinCKPOrtT.  Cnxx  — Bids  are  belnp 
received  l>y  Fletcher  &  Thompson.  Inc.. 
eniclneer.i,  1089  Broad  Streit.  for  an  addi- 
tion to  the  power  house  of  the  BriilKeport 
Bra.ss  Company.  East  Main  Street,  to  cost 
about    $14,000. 

HARTFDRn,  CONN. — Bids  will  be  re- 
ceived by  the  Board  of  I'^lucatlon  until 
Sipi.  7  for  the  erection  of  a  hluh  school  to 
cost  about  $750.0iii».  hJKclric  llRhtinp 
equipment  will  be  installed.  Whiton  &  Mc- 
Mahon,   36   Pearl   Street,  are  architects. 

Mr>NT\ni>LK.  CONN.  —  Contract  has 
been  aw.inled  to  the  Austin  Companv.  :;17 
Broadway,  New  York.  N.  Y..  by  Robert  (lair 
&  Company.  50  WashinRton  Street.  Brook- 
lyn, N.  Y..  for  the  erection  of  ,a  paper 
factory  and  power  house  to  cost  about 
$60n.ni)0.  at  Montvllle.  William  HlKglnson. 
18  East  Forty-flrst  Street.  New  York,  N.  Y,. 
Is   architect. 

NEW  BRITAIN,  CONN.— The  Board  of 
Educ.-itlon  will  soon  award  contract  for  the 
construction  of  a  school  to  cost  about  $350,- 
000.  An  electric  li^htinf;  system  will  be 
Installed.  P.  K.  Perry,  27  West  Main 
Street,   Is  architect. 

NEW  HA\'EN.  CONN.— A  petition  has 
been  circulated  amonp  the  merchants  of 
IMxwell  .\venue  for  the  Installation  of  an 
orrami^ntal  street  liphtlnfr  sy.-stem  on  that 
thoroughfare  from  Broadway  to  Shelton 
Avenue. 

WINDSOR  LOCKS,  CONN— The  Con- 
ned icut  River  Company,  care  of  C.  H. 
Tenney  &  Company.  L'Ol  Oevonshire  Street. 
Boston,  Mass.,  contemplates  the  erection  of 
a  dam  30  ft.  hltrh  and  2.000  ft.  longr.  on 
tho  Connecticut    Ri\'er  for  i)ower  purposes. 


Middle  Atlantic  States 

BROOKLY.N.  N.  Y  — Bids  will  he  re- 
ceived by  the  superintendent  of  school  bulld- 
Ihks  of  the  Board  of  Education.  Room  2.snO. 
Municipal  HnildinB.  Manhattan,  until  Sept. 
1,   for  Installing  electric   lipht   etiuipment    in 

gublic    schools    10.    23.    35.    45.    53    and    77. 
rooklyn. 

HOR.VEI-U  N.  Y.— Application  has  been 
made  to  the  Public  Service  Coinmission  by 
the  Hornell  Electric  C'ompany  for  permis- 
sion to  erect  a  power  plant  at  Hornells- 
ville.  with  local  distribution  system  for  light 
and   power   service. 

Minni,ETOWX.  N.  Y. — .-V  charter  has 
been  Kranted  to  the  Oakland  Power  Com- 
pany to  Kenerate  electricity  tor  llRht.  heat 
and  power  purposes  in  Orange  ami  Sulll- 
^:ln  Counties. 

OSSINING.  N.  Y.— Bids  will  be  received 
'  ^'    Charles    F.    Rattiffan.    superintendent   of 

;  ite    Prisons.    Capitol,    .\lbany,    until    Sept. 

■  ■.  for  the  construction  of  a  building:  for 
additional  accommodations,  electrical  work, 
addition  to  the  power  house,  etc.,  at  Sine 
Sing    Prison.    Ossining. 

CROSSWICKS.       N.       J.   —  Charles      W. 
icks  plans  to  erect  a   power  and   IlKhtinR 
int     at     Crosswicks    for    the     imrpose    of 
ipplvInK   electrical    enerfty    to    residents   of 
.It    place   and   to   North    Crosswick.s.      Ap- 
i^ication    has    been    made    to    the    Board    of 
Preeholders    for    permission    to    erect    over- 
head  wires   and    undersround   equipment   in 
North    Crosswicks. 

RLTZABETH.  N.  J.— The  Board  of  Edu- 
.ition    has   plans    under   way   for    the   con- 


Construction 

News 


Projects,  Plans,  Bids  and  Contracts. 
Contemplated  or  I'nder  W.iv 


St  ruction  of  a  new  power  house  In  connec- 
tion with  an  addition  to  the  local  high 
school  on  South  Street.  Total  cost  Is  esti- 
mated at  about   $350,000. 

NEWARK,  N  .1— The  Board  of  Trade. 
800  Broad  Street,  will  soon  receive  bids  for 
the  erection  of  an  olllce  bidldini?  to  cost 
about  $1,000,000.  Electric  light  eciuipment 
will  be  installed.  Cullliert  &  Betelle.  2 
Lombard!   Street,    arc  architects. 

THREE  BRIDGES.  N.  J— The  Raritan 
Valley  Hydraulic  Electric  (""ompan.v  contem- 
plates the  erection  of  an  electric  power 
plant  near  Three  ItrldBes.  C.  W.  Alpaugh 
of    Bernardsville    is    hea<l    of    the    company. 

AVEEH.\WKEN,  N.  J— The  Board  of 
l-rducitlon  has  received  a  bid  on  electrical 
work  for  the  new  Public  School  No.  1, 
West  New  York,  from  Walter  Coleman. 
Jersey  City,  at   $13,633. 

DILLSBT'RO,  PA  —Notice  has  been  filed 
by  till-  nillsburg  Light.  Heal  &•  Power  Com- 
pany of  an  in<-?*ense  nf  $40,000  in  capital 
stock    for   proposed    expansion. 

EASTON,  P.\.  —  Contract  has  been 
awarded  to  Wark  &  Company,  1239  South 
Broad  Street,  Philadelphia,  by  the  Young 
Men's  Christian  Association,  9  Centre 
S(iuare,  I'^aston,  for  the  erection  of  a  Y.  M. 
C.  A.  building  to  cost  iibout  $400,000.  lOlec- 
tric   lighting   e(iuij)nnnt    will    be    installed. 

HARRISBURG.  PA.— A  special  meeting 
of  stockholders  of  the  Harrisburg  T.,ight  & 
Power  Company  will  be  held  on  Sept.  24 
for  the  approval  of  an  increase  in  c;ii)ital 
stock  of  $1,720,000.  part  of  which  will  be 
used  for  extensions  and  improvements  to 
its   electric   plant   and   system. 

NEW  CASTLE,  PA— The  Lehigh  Port- 
land Cement  Company.  718  Hamilton  Street. 
Allentown.  has  plans  imder  way  for  the 
construction  of  several  buildings  at  New 
l^astle  to  cost  about  $200,000,  including  a 
waste  heat  installation  power  house,  4  4  ft. 
X    140  ft. 

PHILADELPHIA.  PA— The  Philadel- 
phia Roll  &  Machine  Company,  Twenty- 
fifth  Street  and  Washington  Avenue,  con- 
templates the  erection  of  a  power  plant  at 
Fifty-second   Street   and   Grays   Avenue, 

SHINNSTON.  W.  VA.— The  Ridge  Silk 
Company  of  Clarksburg  contemplates  the 
erection,  by  dav  labor,  of  buildings  at 
Shinnston  to  cost  about  $30,000.  including 
an  electric  power  plant  to  cost  $6,000.  J. 
H.   Nuzum   is  president. 

HAMPTON  ROADS,  VA.— Contract  has 
been  awarded  to  Jolin  R.  Proctor.  74  Cort- 
landt  Street.  New  York,  N.  Y..  by  the 
Bureau  of  Yards  and  Docks.  Navy  Depart- 
ment. Washington,  D.  C,  for  the  Installa- 
tion of  an  underground  electric  distribution 
system   on    Block   Z.   at    $34,880. 

WASHINGTON.  D.  C  — Bids  will  be  re- 
ceived b\-  the  Bureau  of  Supplies  and  Ac- 
counts. Navy  Department.  Washington,  D. 
C  until  Sept.  3  for  furnishing  arc  radio 
transmission  equipment  for  the  navv  yard 
at    Philadelphia.    Pa.    (Specification    6.148.) 


North  Central  States 

CARSON  CITY.  MICH  —Plans  are  under 
way  for  the  erection  of  a  power  plant  in 
Carson  City  to  cost  about  $150,000.  The 
Kargo  Engineering  Company,  Jackson,  are 
engineers.  Work  will  be  done  by  day 
labor. 

DETROIT.  MICH  —Bids  will  be  received 
by  the  Public  Lighting  Commission,  At- 
water  Street,  for  furnishing  the  following 
materials,  freight  prepaid,  to  Detroit:  3.OO0 
ft.  No.  fi  B.  &  S.  G.  solid  copper  wire. 
8-32-in.  varnishe<I-cafnbric  insulation,  cov- 
ered hy  asbestos  braid  ;  30  000  ft.  No.  6 
B.  &  S.  copper  wire,  strandi-d  4-32  in.  30 
l>er  cent  Para  rubber  insulation,  double- 
braid.  3.000  ft.  No.  6  B.  &  S.  G.  stranded 
copper  wire  8-32-in.  30  per  cent  Para  rub- 
ber insulation,  double  braid ;  4.00O  ft.  No. 
10   B,   &    S.   G.    strand   copper   wire,   2-32-in. 


30  per  cent  Para  Insulation,  double  braid  ; 
hard-drawn  copper  wire,  triple-braid  weath- 
erproof insulation  as  follows:  5,000  lb.  No. 
2,  2,001)  lb.  No.  4  and  30.000  lb.  .No.  f 
B.  S.  &  (J.  solid  conductor.  1.500  lb.  No. 
4  B.  &  S.  G.  strandid  conductor.  500  lb. 
No.  10  B.  &  S.  solid  conductor  :  soft-drawn 
copper  wire,  double-braid  waterproof  In- 
sulation as  follows:  3.000  lb.  No.  6  B.  & 
S.  G.  stranded  conductor.  5.000  lb.  No.  12 
B.  &  S.  G.  solid  conductor.  G.  J.  Finn  Is 
commissioner  of  purchases  and  supplies. 

MARIO.N.  MICH— The  Winterfl.ld  Light 
*c  Power  Company,  recently  organized  at 
.Marion,  contemphites  the  erection  of  a 
liower  plant  near  Everett  for  furnishiiig 
light  and  power  to  several  towns. 

SAGINAW.  MICH— The  American  Safety 
Navigation  Company,  care  of  managing  sec- 
retary. Hoard  of  Commerce,  has  idans  under 
way  for  the  construction  of  a  factory  and 
an  office  building,  the-  initliil  units  of 
I)lant  to  cost  about  $10,000,000.  Electric 
light  and  i>ower  ii|ulpnient  will  be  in.- 
stalled. 

COLPMBrS,  OHIO— Contract  has  been 
awarded  to  E.  J.  Spencer.  Huntington  Bank 
Building,  bv  the  Columbus  Railway,  Power 
&  Light  Company,  102  North  Third  Street, 
for  the  erection  of  a  substation  to  cost 
about   $25,000. 

GREE.NVILLE.  OHIO— Plans  arc  undtr 
way  for  the  erection  of  a  power  plant.  35 
ft.  X  40  ft.,  for  the  Franklin  Traction  Com- 
pany, George  Hill  president  and  manager. 
Eighth  and   Broadway   Streets. 

RPDOLPH.  OHIO— The  Rudolph  Light  & 
Power  Conip.iny.  recimtl.v  incorporated  with 
a  capital  stock  of  $10,000,  contemplates  the 
erection  and  operation  of  an  electric  light 
plant. 

TOLEDO.  OHIO.— H.  J.  RIcker,  34J 
Spitzer  Building,  oontemplates  the  pur- 
cha.se  o£  five  50-hp..  220-volt,  60-cycle,  three- 
phase  motors  anti  on  electrically  driven 
centrifugal  pump  not  under  3-ln.  to  4-in. 
intake,  complete  with  starting  compensator. 

HENDERSON.  KY  — The  city  omckila 
eontemijlate  the  i>urchase  of  electric  light 
poles    to   cost    about    $2,000. 

PRINCETON.  ILL.— The  installation  of 
an  additional  unit  in  the  municipal  elec- 
tric light  plant,  to  develop  400  hp..  is  con- 
templated at  a  cost  of  about   $17,000. 

SPRINGFIELD,  ILL.— The  construction 
of  a  lighting  s.vstem  on  Fourth  Street  is 
under  consideration. 

T.VYLORVILLE.  ILL.— Bids  will  be  re- 
ceived about  Oct.  1  for  the  proposed  addi- 
tion to  the  municipal  pumping  station  which 
will  convert  it  into  a  combination  light 
plant  and  pumping  station.  Plans  include 
the  installation  of  two  300-kw.  generating 
units  and  one  of  200-kw.,  two  300-kw.  l>oil- 
ers,  switchboards,  etc.  Improvements  will 
.also  be  made  to  the  street-lighting  svsteni. 
W.  S.  Merkle.  Laclede  Gas  Light  Building. 
St.   Louis,   Mo.,   is  consulting  engineer. 

BRT'CE  WIS— i:xtension  of  the  power 
and  light  line  of  the  Big  Falls  Power  Com- 
p.inv  from  Bruce  to  Apollonia  is  contem- 
plated. 

MANCHESTER.  IOWA.— Survey  of  the 
municipal  pumping  station  is  being  made  by 
W.  K.  Skinner,  engineer.  15  South  Fifth 
Street.  Minneapolis.  Minn.,  with  a  view  of 
electrifying  the  equipment.  It  is  prol)able 
that  a  survey  of  the  municipal  power  plant 
may  be  made   later. 

BT'TLER.  MO.— Bonds  to  the  amount  of 
$65,000  have  been  voted  for  the  erection 
of  an  electric  power  plant.  J.  F.  Smith  is 
city  clerk. 

KANSAS  CITY.  MO— Extension  of  the 
ornamental  street-lighting  system  on  Thirtv- 
flrst  Street  from  the  Paseo  to  Prospect  -Vve- 
nue    is   under   consideration. 

ST.  JOSEPH.  MO— Bids  will  be  received 
.about  the  middle  of  Septendier  bv  the  West- 
ern Tablet  Company.  Eleventh  and  Mitchell 
Streets,  for  thi'  erection  of  a  power  house 
to  cost  about  $35  oflO.  R.  &  E.  R.  Meier. 
203    Lincoln   Building,   are   architects. 

ELLEXDALE.  N.  D— The  Ellendale 
Electric  Company  contemplates  the  erec- 
tion of  an  electric  transmission  line  from 
Ellendale  to  Guelph  and  Ludden.  to  cost 
alwut  $25,000.     G.   E.   Phillips  is  manager. 


Southern  States 

PAYNE  CITY.  G  v.- Improvements  and 
extensions  to  the  electric  lighting  system 
are  contemplated  by  the  City  Council. 

MIAMI.  FLA.  —  The  Bay  View  EsUite 
Corporation  will  erect  an  electric  light  and 
power  plant. 
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CLARKSVILLE.  TENN.— The  Kentucky 
Public  Service  Company  contemplates  the 
purchase  of  electric  equipment,  turbines, 
etc..  in  connection  with  the  local  electric 
light  ulant  now   beinei  rebuilt. 

KNOXVILLB  TENN. — The  Knoxville 
Railway  &  Light  Company  contemplates 
extensive  improvements  to  its  power  plant 
and    transmission    systems. 

FLOREN'CE.  ALA. — Contract  has  been 
awarded  to  the  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pittsburgh, 
Pa.,  at  $779,400  for  four  generators  and 
accessories  to  be  used  in  connection  with 
the  Wilson  Dam. 

PINE  BLirFF.  ARK. — The  Jefferson  Cot- 
ton Oil  Mill  Company  contemplates  the  in- 
stallation of  thirteen  additional  motors  to 
complete  electrification   of  Its  mill. 

SHREVEPORT.  LA. — At  an  election  to 
be  held  on  Sept.  14  a  proposal  to  Issue 
$25,000  in  bonds  for  the  construction  of  a 
flre-alarm  system  will  be  submitted  to  the 
voters. 

Mc.\LESTBR,  OKLA. — The  Abbott  Pike 
Lodge  ha.-;  plans  under  way  for  the  con- 
struction of  a  Masonic  Temple  to  cost  about 
$500,000.  Thompson  &  Harding.  504  South- 
ern Trust  Building.  Little  Rock.  Ark.,  arc 
architects. 

AM.\RlLLO,  TEX. — At  an  election  to  be 
held  soon  a  propo.sal  to  issue  $426,000  in 
bonds'  for  municipal  improvements,  includ- 
ing $30,000  for  a  Are  alarm  station,  will 
be  .submitted   to  the  voters. 


CLEBURNE,  TEX.  —  The  local  water- 
works contemplates  the  installation  of  a 
150-hp.  electric  motor  and  a  compressor 
with  daily  capacity  of  1,250,000  gal.  W.  S. 
Hockaday   is   superintendent. 

DALLAS,  TEX.  —  The  Texas  Hosiery 
Mills.  1407-09  South  Ervay  Street,  will 
establish  a  hosiery  factory  and  contem- 
plates the  installation  of  electrically-driven 
knitting  machinery, 

WICHIT.\  FALLS,  TEX. — Bids  will  be 
received  by  the  Chamber  of  Commerce  until 
Sept.  1  for  the  installation  of  a  lighting 
system  on  ten  streets  in  the  city.  Plans 
include  laying  30.245  ft.  cable,  constructing 
324    concrete   bases  and   ei-ecting  standards 


Pacific  and  Mountain  States 

TACOMA,  WASH. — The  Consumers'  Cen- 
tral Heating  Company  contemplates  the 
erection  of  a  power  and  heating  plant  to 
cost  about  $200,000  and  the  installation  of 
electrical    machinery    to    generate    1,600    hp. 

MARE  ISLAND,  C.\L.— Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks. 
Navy  Department,  Washington.  D.  C,  and 
at  the  Public  Works  Offlce,  Navy  Yard. 
Mare  Island,  Cal..  until  Sept.  11  (Specifica- 
tion 4127),  for  a  lighting  protection  system 
in  connection  with  the  ordnance  buildings 
to  be  erected  at  Mare  Island.  A  deposit 
of  $10  is  required  for  plans  and  specifica- 
tions, which  may  be  obtained  at  the  above 
address  and  from  the  Commandant,  Navy 
Yard,    Mare    Island. 


OGDEN,  UTAH. — Bids  will  be  received 
at  the  office  of  the  contracting  quarter- 
master. 317  Colonel  Hudson  Building,  for 
the  construction  of  sixty  buildings,  elec- 
trical work,  etc.,  near  Ogden.  Plans  and 
specifications  and  further  information  may 
be  obtained  on  application  to  the  above 
address. 

EMIGRANT,  MONT. — .\ccording  to  a  de- 
cision  of  the  game  and  fish  commission 
at  Helena,  improvements  ai"e  to  be  made 
to  the  Emigrant  fish  hatchery,  including  the 
erection  of  an  electric  light  plant,  garage, 
•tc. 

LOVELAND,  COL.  —  Petition  has  been 
made  to  the  State  Public  Utilities  Commis- 
sion for  permission  to  continue  the  con- 
struction of  a  municipal  power  and  light 
plant. 


Canada 

ST.  JOHN,  N.  B. — The  New  York  Cotton 
Mills  contemplates  electrification  of  its 
plant. 

FORD  CITY.  ONT.  —  The  Fisher  Body 
Company  of  Canada  contemplates  the  erec- 
tion of  a  factory  for  tlie  manufacture  of 
auto  bodies.  Electric  light  and  power  equip- 
ment will  be  installed.  Albert  Kahn,  Walker 
Road,   Walkerville,    is   architect. 

PORT  ARTHUR,  ONT.— The  Kaministi- 
quia  Pulp  &  Paper  Company  contemplates 
the  installation  of  a  hydro-electric  plant 
at  its  new  pulp  mill.  The  cost  is  estimated 
at  about  $l.ono,Oiio. 


(Issued    Aug.    10,    1920) 
1,349,358.     Shaft  Bracing  ;   David  Barclay, 

Conneautville,    and    Adolphus    M.    Dudley, 

Oakmont,    Pa.      App.    filed   Sept.    10,    191-5. 

Truss    between    motor    and    generator    of 

combined  sets. 
1,349,365.      System    of    Distribution    for 

Railway    Feeder    Circuits  ;    Almon    W. 

Coplev.      Wilkinsburg,      Pa.        App.      filed 

March  8,  1917.      Reverse-energy  relay. 
1349,371.      Electrical    System:    Siegmund 

H.   Eckmann,  Manchester,   England.    App. 

filed  July  14,  1915.  Combination  of  direct- 
current  generators  for   load   control. 
1.349.373.        Measi'red-Servicb     Telephonb 

System  :     John      Eriekson.     Chicago,     111. 

App.  filed  Dec.  15.  1916.      Pay  station  for 

automatic   phones. 
1,349,375.      System   of  Control:   Arthur  J. 

Hall.  Wilkinsburg.  Pa.     App.  filed  July  5. 

1917.      For    polyphase    machines   operated 

through  phase  converters. 


I,;!  19.358.       ;'.|iaft    Bracing 

1  319,376.        ('(i.NTKfii.     I^vsTEM  :      Kuilolf     K. 
'  Hellniunil,  I'ittsbingh,  Pa.     App.  nierl  Jan. 

5,  1916.  To  prevent  slippagr-  of  induition- 

niotor-drlven   vehicles. 
1,349,377.         Dynamo-Electric      Machine: 

Rudolf  E.  ilellmund,  Pltt-sburgh,  Pa.  App. 

filed     March     7,     1916.       Arrangement    of 

windlnB.s. 
1,349,379.      Control   System    for    Electku; 

Fi'RNACKS :    Edgar    A.    Hester,    Edgewood 

I'ark,      Pa.        .\pp.      filed     Oct.      30,      191S. 

Change.x    Iransfiirmer    laps. 
1,319.381.     Ai:tomatic  Telephonk  System  ; 

Kmil    Jacob.sen,    Chicugo.    111.      App.    filed 

March   25,  1918.      For  releasing  conni«tor 

switches. 
1,349.385.     Ei-ECTRirAi.  PROTFxrriVR   nEVtcE  : 

Herbert      I'earce,      M;incheater,     Engl.and. 

App.     filed     .May     2,     1918.       For    parallel 

feeder.". 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


1,349,501.  Magnetic  Separator:  Myron 
Dings,  Milwaukee,  Wis.  App.  filed  .\ug. 
2,  1918.  Circular  cross-conveyor  with 
plurality    of   unloading   points. 

1,349,531.  Automatic  Fire  Alarm  ;  George 
B.  Rattermann,  Chicago,  111.  .\pp.  flleii 
Nov.  5,  1917.  Phonographic  record  at- 
tachment calls  alarm  over  telephone  lines. 

1,349,539.  Portable  Electric  Rivet  Heater  ; 
Louie  T.  Weidrick,  Baltimore,  .\Id.  App. 
filed   April   6,   1920.      Arc   furnace. 

1,319.518.  Railroad  Electric  Lantern: 
Harold  C.  Breckenbridgc.  MusseLshell, 
Mont.  App.  filed  Aug.  16.  1919.  Dis- 
plays   differently    colored    lamps. 

1349  519.  Electroplating  Apparatus: 
William  Dietzel,  Merrick.  N.  Y.  App.  filed 
Feb.   18.   1919.      Rotary. 

(Issued  Aug.  17,  1920) 

14  929  (reissue).  Dry  Battery:  Ferdinaml 
P.  Baumann.  Kusnacht,  Switzerland. 
App.  filed  May  28.  1918.  Electrodes  in 
the   form   of   plates. 

1,349.583.  Frame  for  Lamp  Resistances; 
Hairv  D.  Rohman,  New  York.  N.  Y.  App. 
filed  "Maich  2ii,  1917.  Installed  in  con- 
nection with  st.indard  panelboards  for 
lighting    and   healing   systems. 

1  349,581.  Reversing  Brush  Gear  for 
Dynamo-Elkctric  Machines:  Harry  D. 
Rohman.  New  Vork.  N.  Y.  App.  filed 
Oct.  9.  1917.  Maintains  constant  polarity 
in  the  exlc-rnal  circuit  regardless  of  the 
direction   of   rotation. 

1349,597.  Electrolytic  Cell;  Herbert  I. 
Allen  and  Kent  R.  F'ox,  Portland  .Me. 
App.  filed  April  2,  1919.  Cathode  In  .shapi- 
of   .-1    reelangulai'   box. 

1  319  G55.  Electrical  Te.stino  Device: 
"  Richard  C.  I'.ierbower.  San  Antonio.  Tex. 
.\pp.  filed  June  U.  1918.  Improved  me- 
chanical   Interrupter. 

1.349.656.  Electrical  Testing  Devioe  ; 
Richard  C.  Bierbower  San  Antonio,  Tex. 
.\p|i.  filed  Oct.  2,  19i9.  Spark  coil  for 
high-lin.Mion   testing. 

1  319  678  Electric  Sewing-Machinp.  Oab- 
'inkt;  Kmll  A.  Kopt,  Newark.  N.  J.  App. 
filed  Sept.  14,  1917.  When  folded  appears 
a.-*    table. 


1.349,692.  Magneto  Frame:  Pierre  J.  K. 
Postel-Vinay,  Paris,  France.  App.  filed 
Oct.  13,  1919.     Improved  lid  over  brushes. 

1,349,729.  Modulating  and  Transmitting 
System  :  Edward  L.  Nelson.  East  Orange. 
N.  J.  App.  filed  March  8.  1918.  Coupling 
oscillating  audions  oi-  similar  electric  dis- 
charge devices  in  a  new  manner. 

1,349,792.  Condenser;  Ralph  W.  Stearns. 
Schenectady,    N.    Y.      App.    filed    Oct.    24. 

1916.  For  absorbing  higli-frequency  dis- 
turbances   on    distribution    systems. 

1,349,831.  Testing  Apparatus;  Walter  W. 
Gramer,  Marinette.  Wis.  App.  filed  March 
8,  1919.      For  testing  spark  plugs. 

1.349,854.  Commutator  for  Dynamo- 
Electric  Machines:  Edward  D.  Priest, 
Schenectady,    N.    Y.      App.    filed    Dec.    17. 

1917.  Reduces  vibi-.-ition  of  leads  and 
provides  j>ieans  whereby  machine  will  be 
operative    even    though    one    lead    breaks. 

1,349,866.  Engine-Starting  ^Vpparatus: 
Lionel  M.  Wolffsohn,  Union,  N.  J.  App. 
filed  March  8,  1917.  Clutch  device  for 
automobile   starter. 


1,349,851.      Commutator  for  Dynamo- 
Electric    Machines 

1,349,870.  Electrical  .><tai(TING  .VrPARATija: 
Joseph  Bijur.  New  York,  N.  Y.  App.  fljed 
Nov.  21.  1911.  Staiter  disengages  when 
engine  starts. 

1  319.892.         METHOD      OF      AND      MEANS      TOR 

OBTAINING  Constant  Direct  Currents 
OR  Potentials:  Irving  Langmuir.  Schen- 
ectady, N.  Y.  App.  filed  D.e.  22.  1915. 
Kenetron  rectifier  produeuig  current  oi 
high   degree   of   constancy. 

1.349,904.  Alarm  Device:  Wilmer  W.  Mil'"'- 
.\rdmore.  Pa.  App.  filed  Aug.  4.  1916. 
Burglar  alarm  sent  over  telephone  cir- 
cuits. 

1  349.907.  Apparati-s  for  Rectifyino 
Electric  Currents  :  .Vrthur  F.  Nesmi. 
VVilkin.sburg,  Pa.  App.  filed  .^"B-  ,  -"• 
1911.  Employs  sjiark  gap  in  <omblnn- 
tion  with   condensers, 

1319  957  Battery-Terminal  Fastening; 
■  Alda  F,  Hawkins,  Fort  Worth,  Tex.  APP- 
filed  April  5.  1920.  Clamped  terminal 
for    storage   cells. 

1,349,961.  Signaling  System  :  R'.''"""''  *'; 
Hopkins.  New  York,  N.  Y.  App.  «"• 
Oct  20,  1916.  Pire-alamn  sy.stem  which 
avoids  continued  oper.itlo*  of  alarm  due 
to  trouble  In  Irnnsmitter. 
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The  Coal  Situation 

•  •T^AG,  you're  it!"  fits  the  coal  situation  admirably. 
1.  "Coal  shortage  is  imaginative  and  leads  to  hys- 
teria," say  the  jobbers.  While  the  producers  blame  the 
wBRon  mines  and  the  railroads,  the  railroads  in  turn 
disclaim  any  blame  for  lack  of  coal  production.  Out  of 
it  all  stands  clearly  the  fact  that  many  sections  of 
the  country  are  short  of  coal  and  this  is  proved  by  its 
high  cost.  Were  markets  amply  provided  no  such 
prices  as  now  obtain  would  be  asked  for  fuel.  True, 
the  general  situation  is  not  as  bad  as  it  was,  but  it 
ia  far  from  comforting,  and  electric  light  and  power 
companies  will  keep  up  their  fight  for  supplies  for 
present  consumption  and  for  storage.  Promises  can- 
not be  burned  under  boilers  or  be  converted  into  elec- 
tricity, and  the  utilities  are  obligated  to  furnish  service 
to  their  respective  communities  and  mean  to  carry  out 
their  end  of  the  bargain.  Coal  they  must  have  for  that 
purpose  and  they  will  not  be  content  with  anything  else. 

Self-interest  in  Financing  Utilities 

THINKING  of  an  inspiring  kind  found  voice  at  a 
recent  convention  of  California  bankers  when  one 
of  their  number  advanced  as  a  reason  for  direct  invest- 
ment by  banks  in  public  utility  securities  and  for  recom- 
mending their  purchase  to  patrons  the  self-interest  that 
bankers  have  in  thus  promoting  the  development  of  the 
state.  "What  of  it,"  exclaimed  the  speaker,  "if  you  can 
buy  some  other  security  that  will  pay  you  a  little  higher 
return  or  yield  you  a  little  more  profit?  The  difference 
in  yield  is  nothing  compared  with  the  tremendous  direct 
benefit  you  will  get  from  the  development  of  the  state." 
The  spread  of  this  idea  will  place  the  stability  of  public 
utility  investments  on  the  same  fundamental  basis  on 
which  it  is  generally  conceded  that  electric  service  everj-- 
where  rests. 

Regulation  in  Michigan 

THE  latest  evidence  that  the  problems  of  the  public 
utilities  are  gradually  becoming  understood  in  high 
places  comes  from  Michigan.  The  public  service  com- 
mission law  in  that  state  has  been  operative  only  a 
little  more  than  a  year  and  yet  Chaimian  Smith  of 
the  Michigan  Public  Utilities  Conynission  has  managed 
in  that  short  time  to  comprehend  the  situation  rather 
fully.  From  the  facts  in  his  possession  he  concludes, 
like  Commissioner  Edgerton  of  California,  that  over 
and  above  the  ordinary  rate  of  return  necessary  to 
keep  a  utility  in  an  operative  condition  there  must  be 
some  reward  for  efficiency,  as  well  as  a  surplus  to 
safeguard  it  against  the  day  of  adversity.  What  com- 
fort such  a  public  utterance  must  bring  to  the  utilities 
of  Michigan,  and  yet  unless  the  justice  of  Chairman 
Smith's  position  is  understood  by  all  it  will  avail  noth- 
i'g.    Hence  the  necessity  of  telling  the  people  the  truth 


about  their  public  utilities  so  that  they  may  judge 
aright  of  the  need  of  close  co-operation  and  harmonious 
action  between  the  utilities  and  the  commission  .so  that 
both  may  merit  public  esteem.  Service,  after  all,  is 
what  counts,  and  it  wins  more  friends  than  all  the 
honeyed  words  of  the  demagogue  or  the  propagandist. 

I'opularizing  Interconnection 

WIDESPREAD  publicity  of  the  advantages  of  a 
"super-power"  trunk  line  along  the  north  Atlantic 
.seaboard  has  created  a  lively  interest  in  the  subject 
among  engineers  everywhere,  and  especially  among 
those  who  previously  appreciated  the  benefits  of  inter- 
connection even  on  a  modest  scale.  It  would  be  a  mis- 
take, however,  to  assume  that  the  general  public  knows 
much  about  interconnection  at  this  stage  of  its  develop- 
ment. For  this  reason,  there  is  an  opportunity  for 
intensive  educational  work  during  this  fall  and  winter 
by  pul)lic  utility  men.  It  is  interesting  to  note  that 
such  a  plan  is  proposed  at  Haverhill,  Mass.,  where  the 
local  Chamber  of  Commerce  expects  to  call  upon  tech- 
nically qualified  speakers  to  address  that  body  upon  the 
meaning  and  benefits  of  the  super-power  and  lesser 
interconnection  schemes.  The  co-operation  of  local  cen- 
tral station  men  and  of  the  industry  generally  with 
these  organizations  of  alert  and  progressive  business 
representatives  offers  a  means  of  making  clearer  one  of 
the  great  economic  movements  of  the  day  and  setting 
forth  more  effectively  than  could  otherwise  be  done  the 
aim-i  and  ideals  of  modern  electric  service. 

Technical  Education 

IN  A  few  weeks  our  technical  schools  will  throw  open 
their  doors  to  thousands  of  returning  students. 
Youth,  ever  impulsive  and  enthusiastic,  seeks  knowledge 
and  under  proper  guidance  can  surmount  many  diffi- 
culties. But  there  are  handicaps  which  no  student 
should  be  called  on  to  endure  in  a  country  like  ours. 
By  that  is  not  meant  shortage  of  equipment,  valuable 
as  apparatus  is.  The  lack  of  competent  instructors  is 
far  more  serious  than  any  dearth  of  equipment,  and  on 
that  score  many  of  our  smaller  institutions  of  learning 
have  suffered  grievously.  Society  in  general  and 
industr>'  in  particular  is  a  loser  whenever  a  technical 
graduate  is  not  adequately  and  properly  instructed. 
Therefore,  the  industry  which  seeks  or  uses  graduates 
in  engineering  has  an  interest  in  their  general  profi- 
ciency and  should  see  to  it  that  funds  are  available  for 
the  best  instructors  obtainable.  Indeed,  much  of  the 
money  spent  by  manufacturers  in  shop  schools  of 
instruction  could  be  employed  to  better  advantage  in 
our  institutions  of  learning,  which  are  designed  for 
that  purpose  and  no  other.  Teaching  is  an  art  by 
itself,  like  manufacturing,  only  it  lacks  commercialism, 
and  the  community  which  rates  its  tradesmen  above 
its    instructors   is   hopelessly  lacking   in    discernment. 
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Protecting  Parallel 

Transmission  Lines 

TWENTY  years  ago  a  rela3'^  was  almost  invariably 
an  electromagnetic  device  used  in  telegraphy  for 
increasing  the  strength  of  signaling  current  in  a  local 
or  secondary  circuit.  In  recent  years,  however,  the  term 
has  come  into  application  in  telephonic,  radio,  chemical, 
lighting  and  power  circuits,  so  that  it  is  of  much  broader 
meaning  than  formerly.  Protective  relays  are  now 
extensively  employed  in  power  stations  and  substations 
to  isolate  disturbances. 

An  interesting  type  of  protective  relay  is  described 
in  this  number  by  E.  R.  Stauffacher,  who  refers  to  an 
application  where  two  three-phase  transmission  lines 
run  in  parallel  from  station  to  station.  Current  trans- 
formers in  the  phases  of  these  lines  operate  differential' 
relays  in  such  a  manner  that  if  the  system  is  normal  the 
current  divides  in  definite  proportions  between  the  two 
lines,  but  if  a  short  circuit  occurs  on  one  line  the  balance 
will  be  destroyed.  The  relays  then  actuate  in  such  a 
manner  as  to  disconnect  the  faulty  wire  or  wires  at 
each  end. 

As  power-transmission  systems  grow  and  interchange 
energy  the  task  of  the  protection  engineer  becomes  more 
complex  and  difficult.  We  may  expect  to  see  an  increas- 
ing number  of  protective  devices  come  into  standardized 
service. 


A  Much  Mooted 
Question 

IN  recent  issues  we  have  reverted  to  the  much-mooted 
question  of  oil  as  a  central-station  fuel.  As  between 
oil  and  coal  the  situation  is,  in  fact,  one  of  balance,  since 
the  prices  of  both  fluctuate  in  their  upward  drift.  The 
price  of  coal  at  the  shaft  is  rising  moderately,  that  at 
the  bunker  immoderately.  A  recent  analysis  of  the  situ- 
ation indicated  that  in  one  way  or  another  the  middle- 
men were  getting  a  large  and  increasing  proportion  of 
the  difference.  Transportation,  too,  is  a  serious  item 
and  may  be  yet  worse  in  the  future.  How  far  it  is 
linked  with  the  working  of  the  sales  mechanism  remains 
to  be  seen.  As  to  oil  the  situation  is  different.  It  comes 
via  pipe  lines  or  tankers  from  sources  which  are  under 
somewhat  unified  management,  and  its  price  shifts  ac- 
cording to  no  laws  that  can  be  predicted.  When  the  price 
for  B.t.u.,  is  down  it  becomes  a  most  useful  fuel,  owing 
to  its  collateral  advantages,  which  are  set  forth  this 
week  in  our  article  on  the  subject.  The  decrease  of 
smoke,  the  reduction  of  boiler-room  labor,  the  freedom 
from  ash-removal  tell  heavily  in  any  comparison  on  a 
practical  basis,  as  also  does  the  advantage  of  ease  in 
pushing  the  fires  in  case  of  need. 

As  to  the  actual  boiler  efficiency  attained,  there  is 
wide  difference  of  opinion,  since  the  results  obtained 
with  coal  fired  in  modern  stoker-equipped  plants  leave 
littla  to  be  improved  upon.  Leaving  thermal  economy  in 
abeyance,  the  oil  has  the  best  of  it  in  some  important 
particulars.  Not  the  least  of  these  is  the  easy  storage 
of  fuel  oil  in  concrete  or  steel  tanks  in  large  quantity 
near  the  station.  Such  a  fuel  reserve  is  of  high  impor- 
tance in  these  troublous  times.  The  relative  ease  of 
operating  oil-fired  boilers  is  attractive,  but  whether  the 
unions  would  permit  the  operation  of  ten  boilers  by  one 
fireman  may  be  open  to  grievous  doubt.  There  are 
rather  attractive  features  in  a  combination  of  coal  and 
oil  firing  under  favorable  conditions,  as  a  refuge  in  time 


of  trouble,  some  of  which  have  been  published  from  time 
to  time  in  the  Electrical  World. 

When  it  comes  down  to  the  final  analysis  of  the  situa- 
tion, the  vital  factor  is  one  that  belongs  to  the  totally 
unknown;  that  is,  the  future  course  of  the  relative  prices 
of  coal  and  oil.  If  rumors  of  foreign  deals  are  true, 
there  is  no  very  cheerful  outlook  for  modest  prices  for 
fuel  oil,  especially  if  a  swing  toward  oil  firing  in  many 
plants  should  occur.  The  only  operator  who  is  really 
safe  is  he  who  has  a  contract  for  oil  long  enough  and  at 
a  price  low  enough  to  permit  him  cheerfully  to  scrap  the 
whole  oil-burning  outfit  at  the  end  of  the  term.  Other- 
wise he  may  or  may  not  find  the  experience  really 
profitable. 


Modern  Tendencies  in 
Cable  Construction 

AVERY  suggestive  summary  of  modern  tendencies 
in  cable  construction  was  recently  noted  in  our 
Digest  section.  Much  of  the  experimental  work  on  the 
subject  has  been  done  abroad,  where  from  the  greater 
proportion  of  urban  requirements  the  use  of  cables  is 
relatively  greater  than  here.  As  the  author  of  the 
paper  in  question  fully  appreciates,  when  transmission 
distances  lengthen  and  higher  and  higher  pressures  are 
reached,  aerial  lines  are  increasingly  important,  and 
their  use  abroad  is  verj^  materially  extending.  It  is 
curious  to  note  the  attempts  at  compromise  by  con- 
ductors carried  in  troughs  on  solid  insulators  and  packed 
in  compound.  A  few  such  were  made  here  in  the  very 
early  days  of  power  distribution,  but  were  soon  given 
up,  as  seems  to  be  the  case  abroad,  in  favor  of  cables. 
Electrostatic  capacity  and  dielectric  hysteresis  are  and 
will  continue  to  be  dominant  in  high-voltage  transmis- 
sion by  alternating  currents. 

The  general  principles  of  cable  design  and  construc- 
tion have  been  well  established  for  more  than  twenty 
years,  and  the  most  considerable  change  in  practice  has 
been  the  rapid  increase  in  the  use  of  impregnated  paper 
insulation,  especially  for  the  higher  voltages.  Vulcanized 
bitumen,  which  seems  to  have  come  into  considerable  use 
in  England,  is  much  less  well  known  elsewhere  and  is 
hardly  in  the  running  at  anything  but  moderate  pres- 
sures. Jute  is  little  used  save  for  an  exterior  serving, 
and  rubber,  excellent  in  some  circumstances,  is  rerely 
used  now  at  the  higher  pressures,  even  as  the  phrase 
would  be  used  in  English  practice. 

As  regards  the  arrangement  of  conductors,  there  has 
been  but  little  change  for  a  long  period,  owing  to  the 
fact  that  the  earlier  workers  knew  their  job  well.  Con- 
ductors of  segmental  section  have  some  obvious 
advantages  but  have  not  yet  obtained  a  strong  grip  on 
the  art.  The  chief  modifications  in  late  years  have  been 
in  the  direction  of  incorporating  in  the  structure  one  or 
more  pilot  cables  for  protective  purposes  or  splitting  the 
main  conductors  into  pairs,  commonly  concentric,  to 
serve  a  similar  function.  Such  cables  are  of  considerable 
service  in  distribution  work  and  have  been  adopted  in 
some   American  stations  with  excellent  results. 

The  insulation  applied  to  the  conducting  system  haa 
not  changed  radically  in  recent  years,  save  as  it  haa 
gradually  been  thickened  to  resist  higher  voltage.  The 
most  significant  advance  has  been  in  the  grading  of  the 
insulation  to  lessen  the  electrostatic  gradient.  We  can- 
not agree  that  this  is  only  of  theoretical  importance. 
Those  who  are  dealing  only  with  modest  distribution 
pressures  may  not  feel  the  need  of  it,  but  if  the  time 
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comes  when  cables  are  to  be  used  for  important  trans- 
mission work,  the  electrostatic  gradient  will  become  a 
vital  factor  in  the  problem  of  economic  design.  Even 
now  the  same  matter  must  be  taken  into  account  in  the 
installation  of  the  insulator  strings  of  a  high-voltage 
overhead  line. 


Professor 

John  Perry.  F.U.S. 

IN  TllK  death  of  Prof.  John  Perry  on  Aug.  4  the 
technical  and  .scientific  world  has  suffered  a  serious 
loss.  Though  he  had  reached  the  allotted  threescore 
years  and  ten,  he  had  not  lost  interest  or  activity  in  his 
scientific  work,  and  the  energies  of  his  last  years  during 
the  war  were  devoted  to  his  country's  service,  particu- 
larly in  the  development  of  the  gyrostatic  compass. 

Educated  in  Belfast,  finally  at  Queen's  College,  he 
early  showed  distinguished  ability  and  presently  was 
"appointed  assistant  to  Sir  William  Thomson.  At  five- 
and-twenty  he  was  one  of  the  little  group  of  scientific 
men  called  to  Japan  to  build  up  technical  education 
there.  It  was  a  fortunate  chance  that  thus  brought 
him  into  contact  with  his  long-time  friend  and 
colleague  Professor  Ayrton,  with  whom  his  name  is 
instinctively  associated  by  every  electrical  engineer. 
Together  they  plunged  into  a  series  of  distinguished 
investigations  on  electrical  subjects,  which  were  com- 
municated mostly  to  the  Royal  Society  and  brought  the 
authors  well-deserved  fame.  Sir  William  Thomson's 
comment  was  that  the  pole  of  scientific  research  had 
shifted  to  Japan. 

Returning  with  Prof.  Ayrton  in  1879,  the  active 
career  of  the  friends  in  the  development  of  electrical 
engineering  was  continued,  and  together  they  laid  the 
foundations  of  the  Finsbury  Technical  College,  one  of 
the  most  notable  engineering  colleges  in  Great  Britain. 
He  stayed  at  Finsbury  until  1896  and  then  became  pro- 
fessor of  mathematics  and  mechanics  in  the  Royal  Col- 
lege of  Science  at  South  Kensington,  in  which  his  later 
and  important  educational  work  was  developed.  Prof. 
Perrj''s  mathematics  were  those  of  the  engineer  rather 
than  the  mathematical  investigator.  He  was  possessed 
of  e.Ktraordinary  intuition,  the  true  spirit  of  the  engi- 
neer, and  he  brought  to  his  teaching  a  rare  enthusiasm 
for  dealing  with  concrete  matters  in  an  intensely  prac- 
tical way.  He  brought  a  new  light  to  the  mathematics 
of  technology  and  his  book  on  the  subject  was  a  mas- 
terly one  which  made  a  strong  impression  on  technical 
education  in  many  countries.  It  was  in  his  abilit>^  as 
a  teacher  of  sound  principles  that  his  greatest  con- 
tributions to  engineering  rest,  and  more  and  more  in 
his  later  years  his  energies  were  devoted  to  a  work  of 
instruction  which  has  meant  much  to  the  development 
of  British  applied  science. 

Personally  he  was  a  man  of  most  lovable  and  inter- 
esting character.  Those  who  had  the  pleasure  of  his 
acquaintance  well  remember  the  alertness  of  his  mind, 
the  breadth  of  its  sweep,  his  keen  sense  of  humor,  and 
unvarying  friendliness  to  the  young  engineer  who  came 
in  touch  with  him.  He  was  most  active  in  the  meetings 
of  the  British  Association  for  the  Advancement  of  Sci- 
ence, of  which  for  a  good  many  years  past  he  had  been 
the  general  treasurer.  In  close  touch  with  all  scientific 
advances  up  to  the  very  end  of  his  life,  his  career  was 
a  most  distinguished  one,  and  his  example  of  unswerv- 
ing fidelity  in  search  of  the  truth  should  be  a  lasting 
stimulus  to  the  engineering  profession. 


Data  on  War-Time  * 

Central-Station  Activities 

ACOMl'KKHKNSIVE  review  of  the  status  of  the 
central-station  industry  during  one  of  the  most 
intensive  periods  of  the  war  has  just  been  published  by 
the  United  States  Census  Bureau  as  a  part  of  that 
Bureau's  1917  Census  of  Electrical  Industries.  The 
ne.\t  regular  five-year  survey  which  is  scheduled  to  be 
taken  in  1922  will  form,  in  conjunction  with  the  census 
just  published,  an  authoritative  picture  of  central- 
station  activities  during  periods  of  war  rush,  and  peace- 
time production.  The  present  report,  a  review  of  some 
of  the  most  intere.sting  portions  of  which  will  be  found 
in  the  following  pages,  covers  central-station  operations 
from  several  angles  not  heretofore  included  in  any  sur- 
vey of  the  Census  Bureau.  Among  the.se  is  the  dis- 
tribution of  the  output  for  lighting,  power,  other 
public-service  corporations,  plant  consumption  and  line 
losses;  output  generated  and  purchased;  income  from 
light  and  power  customers;  and  data  on  fuel  consump- 
tion. 

One  of  the  most  striking  phases  of  the  analysis 
of  the  tabulations  is  the  excess  of  municipal  over 
commercial  stations  in  some  eight  .states,  and  the  fact 
that  the  average  rate  secured  by  municipal  plants  was 
much  higher  than  that  charged  by  the  private  utilitie.s. 
The  increase  of  756  municipal  plants  as  against  565  new 
commercial  electric  stations  is  not  so  remarkable  when 
the  fact  is  considered  that  these  are  mostly  small  plants 
serving  but  one  locality,  while  one  commercial  plant 
may  serve  a  territory  embracing  many  separate  munici- 
palities. It  is  to  be  regretted  that  the  Census  Bureau  did 
not  include  a  survey  of  isolated  or  private  plant  elec- 
trical operations  and  motor  installations. 


Measuring  Reflection  of 
Walls  in  Situ 

IN  THE  predetermination  of  the  number,  oower  and 
distribution  of  light  sources  for  the  proper  illumina- 
tion of  offices  and  other  building  interiors  much  depends 
upon  the  reflection  factors  of  the  walls  and  hangings. 
Whereas  a  single  lamp  may  give  a  good  general  illumina- 
tion in  a  room  supplied  with  red  walls  of  good  reflecting 
properties,  a  dozen  such  lamps  may  have  to  be  installed 
in  order  to  obtain  the  same  illumination  in  the  same 
room  when  the  walls  are  dark  and  have  poor  reflecting 
properties.  It  is  ordinarily  necessary  for  samples  of 
the  wall  covering  to  be  taken  to  the  photometric  labora- 
tory in  order  to  determine  the  reflection  factor  of  the 
material.  In  this  issue,  however,  Dr.  A.  H.  Taylor 
describes  a  form  of  portable  reflectometer  which  can  be 
taken  into  the  room  to  be  investigated. 

The  instrument  as  described  is  a  modification  of  the 
integrating  sphere.  By  an  ingenious  removal  of  a  small 
spherical  sector  from  the  sphere,  thereby  leaving  a 
round  hole  in  its  wall,  the  wall  of  the  room  is  optically 
substituted  for  the  wall  of  the  sphere  at  this  point. 

One  of  the  interesting  by-products  of  the  article  is 
the  evidence  adduced  to  show  that  the  reflection  factor 
of  a  certain  slab  of  magnesium  carbonate  is  as  much  as 
99  per  cent.  This  is  a  surprisingly  high  value,  but  it  is 
given  as  obtained  in  three  ways.  This  reflection  effi- 
ciency beats  the  electrical  efficiency  of  large  transform- 
ers, which  we  believe  is  a  little  under  99  per  cent.  We 
had  supposed  that  transformers  were  unsurpassed  in 
this  respect. 


John  B.  Fisken 

Dean  of  engineers  in  the  Northtvest  and  a  leader  in  A.  I.  E.  E.  and  N.  E.  L,  A.  activities  in 

that  sectioUf  who  as  president  of  the   Northwest  Electric  Lnght  and  Power 

Association  7mll  preside  at  its  annual  convention  7i€xt  week 


L\ST  month  John  U.  Fiskrn  coiiipl.-tcil  Uiirty- 
three  years  of  servici-  in  (.'nKirufcring-conslruc- 
'  tion,  maintenance  and  operation  of  the  central 
station  properties  that  now  mal<e  up  the  systrm  of 
thr  Washington  Water  Power  Company  at  Spokane. 
During  this  timr  he  has  bft-n  a  leadt'r  in  all  phases 
of  fnginrcrinK  and  is  refcardi'd  in  tlie  prreat  North- 
west as  the  dean  of  engineers.  In  the  activities  of 
the  American  Institute  of  Klectiieal  Kngineers  li< 
lias  always  taken  a  jii-oininent  i»;irt.  I';tTlieuI;ui\ 
has  his  influence  been  felt  i!i  budding  up  the  l':iei(lc 
<'o;ist  se<-tion,  of  which  he  was  chairman  last  \'ear. 
He  was  :i\»(>  largidy  responsible  for  the  organizatio!! 
of  tlie  Spokane  section,  of  which  be  was  chairman 
in  191H  and  19X4.  In  IfllB  he  was  elected  managei- 
of  the  Institute,  in  1919  vice-president  and  r<cenil> 
was  appointed  chairman  of  its  sections  committee 
for  19L'(|.i;):il.  IJkewise.  in  the  Nortliwest  Klet  trie 
Iviglit  and  Power  Association  Mr.  Fisken  has  bei-n 
an  earnest  worker  as  a  member  of  its  hydro-elect rie 
an<I  tetrhnleal  <ommittee.  This  year  he  has  served 
as  Its  president  and  npxt  week  will  preside  at  l!ie 
annual    meeting   in   Spokane. 


Ml'.  I-'isken  was  horn  at  Helensburgh,  near  Glas- 
gow, Scotland.  Nov.  :.'.  IS  (11,  and  received  his 
technical  education  in  (Jlasgow  and  I^ondon.  He 
came  to  this  country  in  October,  ISSfi,  and  took  up 
t'lectrical  work  in  Seattle.  W.ish.  In  .Tanuarv  of 
1S87  he  went  to  Victoria,  Ti.  C.  with  the  Victoria 
lOIeetric  Illuminating  <.*ompany,  then  to  Vancouver, 
and  in  August,  18S7,  to  Spokane,  Wash.,  where  he 
lias  since  remained.  Hi*  was  first  associated  then- 
wit  h  the  Spokane  Falls  Fleet ric  Light  &  Power 
('omp:iny.  then  with  its  successor,  the  Kdison  Elec- 
tric Illuminating  Company  of  Spokane,  and  the 
Spokane  Street  Railway  Company,  and  finally  with 
the  \\'ashington  Water  I'ower  Company,  which 
absorbed  the  latter  companies.  A  system  is  now- 
operated  which  in<ludes  four  hydro-electric  plants, 
with  a  combined  rating  of  78.0^0  kw..  that  serve 
684  miles  of  high-tension  transmission  lines  and 
700  miles  of  low-voltage  circuits.  For  that  compan.v 
Mr.  Fisken  is  now  consulting  engineer.  His  respon- 
sibilities have  included  those  of  superint<'ndent  of 
light  and  power  until  191S.  then  chief  engineer,  suc- 
ceeding I'arl   K.  I'hden.  until  Iiis  recent  appointment. 


Current-Balance  Relay  Protection 

Necessity  for  the  Development  of  a  New  System  of  Relay  Protection 
Where  Duplicate  Parallel  Lines  Are  Operated  Is  Met  by  Current- 
Balance    Relay  -    Has    Proven    Effective  in  Case  of  Line  Trouble 

By  E.  R.  STAUFFACHEK 

ridttctioii  Eui/iueer  Southern  Califortiiu  Edison  Company 


THE  Southern  California  Edison  Company  has 
recently  placed  in  operation  a  system  of  relay 
protection  which  has  structural  operating 
features  not  found  in  common  practice  in  the 
protection  of  parallel  lines.  In  brief  this  system  con- 
sists of  a  balance  between  the  currents  in  similar  phases 
of  the  two  panillel  lines — the  lines  being  in  parallel  at 
more  than  one  point — and  as  the  currents  in  the  lines 
under  normal  conditions  are  eiiiial,  while  under  abnor- 
mal conditions  they  are  widely  difTeient,  there  is  a 
basis  upon  which  the  relays  will  operate  satisfactorily. 
To  understand  the  need  for  this  kind  of  apparatus 
reference  must  be  made  to  the  system  wiring  diagram 
(Fig.  1).  From  Kern  River  No.  1  plant  to  and  through 
Castaic,  Fernando,  Macneil,  Los  Angeles  No.  3,  New- 
mark,  Puente,  Chino  and  to  Colton  substations  e.xtends 
a  double  60,000-volt  transmission  line.  This  line  is 
175  miles  (280  km.)  long  and  is  of  No.  4/0  copper.  The 
Kern  River  plant  is  of  20,000-kw.  capacity  and  feeds 
into  the  line  noted.  In  addition  the  following  plants  con- 
nect with  this  line:  Borel,  at  Castaic.  with  10,000  kw.; 
a  connection  to  the  47,000-kw.  Long  Beach  steam  plant 
at  Macneil;  a  connection  at  Newmark  through  Eagle 
Rock  substation  to  the  64,000-kw.  Big  Creek  plants ;  a 
connection  at  Newmark  to  Long  Beach  steam  plant  by 


means  of  two  60,000-volt  No.  4/0  copper  lines  only  about 
20  miles  (32  km.)  long,  and  connection  at  Colton  to 
several  small  plants  totaling  15,000  kw.,  and  also  to  the 
system  of  the  Southern  Sierras  Power  Company, 
through  a  5,000-kw.  frequency  changer.  This  line  is 
practically  the  backbone  of  the  system,  and  when  a  com- 
plete severance  of  both  lines  of  this  transmission  bus 
takes  place  the  system  is  badly  split  and  a  long  interrup- 
tion is  likely  to  occur  before  the  load  can  be  so  adjusted 
as  to  permit  synchronizing. 

Before  the  installation  of  balance  relays,  the  practice 
had  been  to  operate  the  two  GO-kv.  lines  in  parallel  at 
Los  Angeles  No.  3,  Newmark  and  Colton.  At  other 
points  the  lines  were  not  paralleled  and  connection  was 
made  to  one  line  only.  At  Kern  River  two  of  the  5,000- 
kw.  generators  would  be  connected  to  one  line  and  two 
to  the  other  side.  At  Castaic  the  outgoing  power  would 
be  on  one  line  and  the  incoming  power  from  Borel  on 
the  other. 

The  stations  at  Macneil  and  at  San  Fernando  were 
connected  at  either  one  or  the  other  of  the  lines.  Under 
these  conditions  each  of  the  substations  was  operating 
from  only  one  source  of  energy.  If  a  short  occurred 
on  the  line  at  any  point  betwen  Kern  River  No.  1  and 
Los  Angeles  No.  3,  which  is  a  distance  of  approximately 
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STation''a"  This  Secf/an  station'b 
^" — i':        /so/afeai   -^: ^ 


To  Load 


FIG.  2 — BALANCE  RELAY  OPERATION 

(a)  Lines  nofmaL  (b)  lines  at  time  of  trouble,  (c)  lines  im- 
mediately after  trouble  is  cleared.  It  is  seen  that  only  a  section 
of  one  line  is  out  of  service. 

117    miles    (188    km.),    these    substations    suffered    an 
interruption. 

When  the  balance  relay  scheme  was  put  into  operation 
it  necessitated  the  operation  of  the  Kern  River  trans- 
mission line  in  parallel  with  each  of  the  stations  men- 
tioned. The  equipment  of  the  balance  relays  has  been 
designed  and  installed  so  that  only  the  defective  section 
of  the  line  will  drop  out  upon  the  occurrence  of  short  cir- 
cuits. This  gives  the  station  a  source  of  power  from 
each  of  the  four  line  sections  entering  the  station.  The 
relay  operates  upon  the  theory  that  in  a  grounded  star 
system  there  will  be  more  current  in  a  phase  which  is 
grounded  than  in  the  same  phase  of  the  other  line  which 
is  ungrounded.  Provision  has  also  been  made  so  that 
in  the  event  of  one  line  in  a  section  dropping  out  owing 
to  a  ground  or  short  circuit,  or  if  it  is  out  for  repairs, 
the  remaining  section  is  automatically  put  on  definite- 
minimum,  inverse-time  limit  relays  and  thus  is  protected 
in  ca.se  of  a  short  circuit  in  other  parts  of  the  system. 

By  reference  to  Fig.  2  the  method  of  operation  of  the 
relays  is  illustrated.  When  the  transmission  line  is  in 
a  normal  condition,  the  circuits  are  closed  by  switches 
1  and  2,  and  4  and  5  and  paralleled  by  switch  3  in 
each  case.  If  a  short  occurs  on  line  1  between  stations 
A  and  B,  more  current  will  flow  through  switch  2  in 
station  A  than  in  switch  5  in  the  sam.e  station. 

A  similar  condition  exists  in  station  B,  where  more 
current  flows  through  switch  1  than  through  switch  4. 
This  condition  of  unbalance   is  utilized   to  operate  th- 
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PIG.  3 — SCHEME  OF  PARALLEL  LINES  PROTECTION  IN  ONE  PHASE 
It   is   only   necessary   to   open   switch   C   when   one   of   the   line 
switches  has  opened,  and  the  operator  is  preparing  to  close  this 
.•switch  again  to  test  the  line. 

relays  which  will  trip  out  switch  2  in  station  A  and 
switch  1  in  station  B,  thereby  isolating  the  defective 
section  of  the  line  and  preventing  an  interruption,  as  the 
total  current  can  flow  on  the  remaining  line  between 
stations  ,1  and  B. 

The  balance  relays  consist  of  two  similar  solenoids 
mounted  with  their  plungers  suspended  from  the  ends 
of  a  lever,  similar  to  a  walking-beam,  as  shown  in  Fig. 
5.    They  were  designed  by  the  engineering  department 

and  built  in  the  shop 

of      the      Southern 

California       Edison 

Company.    The  sole- 
noids  are   energized 

from      bushing-type 

current     transform- 
ers   in    the    line    oil 

switches.    Referring 

again  to  Fig.  2,  the 

current    in   phase  A 

of  line  1  is  balanced 

against   the   current 

in  phase  .4  of  line  2. 

This   relationship   is 

carried  out  with  all 

three  phases.    When 

more    current    flows 

iti  phase  .4  of  line  1 

than   in  phase  A   of 

line  2  the  solenoid  of 

line    1    will    exert   a 

stronger  pull  on  its 

plunger     than     will 

the     other     solenoid 

on    its   plunger   and 

so  cause  a  deflection 

of  the  balanced  arm, 

closing      the      relay 


FIG.  5 — TYPICAL  KKl.AY  PANKL 
rurrent-balance  relays  above,  inverse- 
tinie-llmit  relays  below 


No7  Switch  atCastaic  and  No.l  Switch  at  SanFemando  Irickedout 
Trouble  located  at  Tower  72S-C  Bird  caused  short  between  dead  end  loop 
and  Arm.  Line  closed  OK  after  one  minute. 

FIG.  4— TROUBLE  RECORD,  SHOWING  ACTION  OF  SWITCHES 


contacts,  which,  in  turn,  will  trip  out  the  proper  line 
switch.  Fig.  3  gives  the  detailed  wiring  in  one  phase. 
The  tripinng  current  is  furnished  by  a  ,12-volt  Edison 
storage  battery. 

These  current  balance  relays  have  been  in  operation 
for  about  three  months  on  a  section  of  the  Kern  River 
line,  the  installation  being  made  at  Castaic,  San  Fer- 
nando and  Los  Angeles  No.  3  substations.     During  these 
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few  months  of  operation  they  have  successfully  cleared 
several  shorts  without  interruption  to  the  energy  sup- 
plied by  the  transmission  line. 

These  relays  were  installed  to  protect  the  transmission 
line  against  grounds  or  shorts  on  the  line,  but  were  not 
designed  to  protect  against  any  trouble  which  might 
develop  inside  of  the  substation.  There  have  been  a  few 
cases  of  faulty  optration  of  the  relay,  with  the  result 
of  the  severance  of  the  transmission  line  because  of  the 
fact  that  the  relay.s  did  not  protect  against  trouble  in  the 
station.  In  one  case,  for  example,  there  appeared  to  be 
simultaneous    shorts    on    the    transmission    line    and 


between  two  bushing  terminals  of  one  of  the  60-kv.  oil 
circuit  breakers  in  the  Castaic  substation.  With  a  view 
of  studying  the  operation  of  the  relays,  the  drawing 
shown  in  Fig.  4  was  made  and  is  now  used  to  record  the 
action.-*  of  the  various  switches  when  a  short  circuit 
develops. 

This  balance  relay  scheme  of  protection  of  parallel 
transmission  lines  seems  to  offer  great  promise,  and 
when  a  line  is  equipped  throughout  with  relays  it  should 
do  a  great  deal  toward  the  lessening  of  the  expense  of 
maintenance  and  of  patrolling  important  transmission 
lines. 


A  New  Portable  Reflectonieter 

The  Device  May  Be  Used  To  Measure  the  Diffuse  Reflection  Factor  of  Walls  in  Place  by 

Means  of  a  Portable  Photometer  and  an  Integrating  Photometric  Sphere  — 

Test  Data  Confirm  Accuracy  of  the  Method 

By  A.  H.  TAYLOR 

Associate  Physicist,  Bureau  of  Standards 

IN  THE  lighting  of  offices,  factories,  etc.,  the  reflec-  sists  of  a  small  sphere,  about  5  in.  in  diameter,  arranged 
tion  of  light  from  the  walls  and  ceilings  plays  a  as  shown  in  Fig.  1.    It  may  be  used  with  only  diffused 
very  important  part.     If  the  illuminating  engineer  light  on  the  test  surface,  or  with  a  mixture  of  diffused 
wants  to  make  an  intelligent  forecast  of  the  illumi-  and  direct  light.     These  two  conditions  are  shown  re- 
nation  which  will  be  obtained  with  any  lighting  system  spectively  in  Figs,  la  and  lb.    The  photometer,  which 


which  he  may  recommend,  it 
is  very  desirable  for  him  to 
know  the  reflection  factor  of 
the  walls  and  ceiling.  Some 
engineers  can  make  good  esti- 
mates of  these  factors  merely 
by  an  inspection,  but  very 
few  have  had  a  sufficient 
amount  of  experience  to  en- 
able them  to  do  this  success- 
fully. Hence  it  is  apparent 
that  an  instrument  which 
would  remove  the  element  of 
guesswork  from  such  factors 
would  fill  a  very  real  need. 

Previously  there  has  not 
been  available  an  instrument 
which  would  accurately  meas- 
ure the  reflection  factors  of 
surfaces  without  removing 
them  to  the  laboratory,  but 
such  an  instrument  has  now 
been  designed.  It  is  based  on 
the  use  of  the  integrating 
photometric  sphere  which  has 
proved  so  useful  in  the  labora- 
tory for  integrating  light 
flux. 

The  theory  of  the  reflecto- 
nieter described  herein  was 
worked  out  by  the  author  in 
1016,  and  shortly  thereafter 
the  experimental  instrument 
used  in  these  tests  was  built, 
but  pressure  of  other  work 
has  prevented  a  thorough  test 
of  it  until  within  the  last  few 
months.   The  instrument  con- 


MEASURING   REFLECTION   FACTOR  OF   A   WALL   IN    SITU 


may  he  a  portable  photometer 
such  as  the  Macbeth  or  small 
model  Sharp-Millar,  is  at- 
tached to  the  .small  spherical 
reflectometer,  and  the  ob- 
server views  the  opposite  wall 
of  the  hollow  sphere  through 
the  hole  G.  The  portion  of 
the  sphere  c'  is  cut  off  by  a 
plane,  leaving  the  opening  c". 
The  surface  to  be  tested  is 
placed  over  this  opening,  and 
the  light  from  a  small  low- 
voltage  lamp  is  directed  into 
the  sphere  wall  or  onto  the 
test  surface,  depending  on 
w'hether  the  lamp  is  at  A  or 
B.  The  attachments  are  so 
constructed  that  their  posi- 
tions are  interchangeable.  In 
the  experimental  instrument 
the  area  of  the  portion  cut  off 
was  10  per  cent  of  the  total 
sphere  area. 

Theory  of  Reflectometer 

The  interior  illumination 
of  a  hollow  sphere  with  dif- 
fusely reflecting  walls  may  be 
considered  as  composed  of  two 
parts — (a)  the  light  received 
directly  from  the  light  soui'ce, 
and  (b)  the  illumination  made 
up  of  light  diffusely  reflectec 
from  the  sphere  walls.  The 
part  (b)  is  the  same  in  value 
at  all  points  in  an  empty 
sphere,  in  accordance  with  the 
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theory  of  the  integrating  sphere.  Assume  the  hollow 
sphere  arranged  as  shown  in  Fig.  la.  Let  the  area  of 
the  complete  sphere  be  unity.  When  the  arrangement 
of  the  sphere  is  that  shown  in  Fig.  la,  the  diffuse  reflec- 
tion factor  of  the  test  surface,  Mx,  may  be  determined 
from  the  equation 
M,  =  a{K^  —  1)  W'm  +  aU  —  m)  ]  ^  [ac'd  —  m) 

+  mc"  (c'  +A:^a)], 
Where     c'  =  ratio  of  sphere  area  cut  off  to  total  sphere 
area, 
c"  =  ratio  of  hole  to  total  sphere  area, 
a  =  1  _  c'  =  fraction  of  total  sphere  area 
which  remains, 
6„  =  average  brightness   of   sphere  wall,   due  to   re- 
flected light  only,  when  hole  is  uncovered. 
6r=  average  brightness  when  hole  is  covered  with  a 

flat  test  surface  having  a  reflection  factor  ?«,. 
h  --=  brightness  when  test  surface  has  same  reflection 
factor  as  sphere  surface,  m. 

K  =  J-  and  Kx  =  r 

m,  =    diffuse  reflection  factor  of  sphere  surface, 
and 
ji^^  =  (a  +  cm,)   \mc"  -f  a  { 1  —  m)  1  ^  [mc"  (1  — 
m/  +  a  (1  —  mQ]. 

The  reflection  factor  of  the  sphere  surface  is  deter- 
mined from 

yn'\c'  —  a  -f  Kac"^  +  ma  \c'  +  (c"  —  o)    (1  —  K)  J 
+  a'(l  — K)=0,  (2) 

The  above  equations  have  been  derived  for  the  case 
where  the  direct  light  from  the  lamp  is  incident  on  the 
sphere  wall.  While  it  is  possible  to  use  the  reflecto- 
meter  with  that  arrangement,  it  is  much  more  sensitive 
to  changes  of  reflection  factor  of  the  test  surface,  and 
therefore  more  accurate,  if  it  is  arranged  so  that  the 
direct  light  is  incident  on  the  test  surface.  The  most 
convenient  method  is  to  use  the  former  arrangement 
and  determine  the  value  of  m  from  equation  (2)  ;  then 
arrange  the  instrument  so  that  the  light  is  incident 
directly  on  the  test  surface,  as  shown  in  Fig.  lb.  By 
using  for  a  reference  standard  a  surface  painted  with 
the  sphere  paint  or  something  less  perishable,  it  is  then 
possible  to  evaluate  in  absolute  measure  the  reflection 
factor  of  any  test  surface.  The  value,  m".  for  any  test 
surface  may  be  determined  as  follows : 

Let  c',  c",  a,  m  and  m^  have  the  same  meaning  as  be- 
fore. 

Let  b'  =^  brightness  of  sphere  surface  when  the  hole 
is  covered  with  a  test  surface  of  factor  m,. 

mf  =-reflection  factor  of  the  reference  standard 

R  —  Cvalue  of  b°  when  hole  is  covered  with  surface 
^/')   _^   (value  of  h'  when  hole  is  covered  with  surface 

=  w"|a(l  —  m)  4-  c"w(l  —  m)]  -^  m'\a(  1  —  w) 
-f  c"m(l  —  m")] 

Solving  for  m".  m"  =  Rm'la  +  m(c"  —  a)  J  -^ 
[ftd  _  to)  +  c"m(l  —  m'  +  Rm')]  (3) 

In  the  special  case  where  m'  =  m,  we  have  m"  = 
m^^Rmlad  —  m)  +  mc"]  -^  [(1  —  m)  (a  +  c"m) 
4-  RmY']. 

In  order  to  verify  the  theory  of  this  instrument  a 
graded  series  of  test  objects  was  made  up.  Neutral 
gray  objects  were  obtained  by  mixing  black  drawing 
ink  and  lampblack  with  a  white  cement  ("Keene's  fine"). 
They  were  surfaced  with  coarse  sandpaper,  resulting  in 
fairlv  good  diffu.sers. 

The  test  objects  were  first  tested  for  reflection  fac- 


tors by  the  point-by-point  method.  The  objects  were 
illuminated  normally  by  a  60-watt  vacuum  tungsten 
lamp,  and  the  surface  brightness  was  measured  at  in- 
tervals of  10°.  The  amount  of  flux  reflected  was  then 
calculated  by  applying  the  proper  factors,  and  since 
the  incident  flux  was  known,  the  ratio  of  the  reflected 
to  the  incident  flux  gave  the  reflection  factors  of  the 
test  surfaces. 

A  number  of  the  cement  standards  and  a  block  of 
magnesium  carbonate  were  measured  by  both  methods 


FIG.  1 — TWO  ARRANGEMENTS  OF  SPHERE  REFLECTOMETEB 

L — Lighting  tube  with  concentrated  filament  lamp  1.  B  and  C 
— Observation  windows.  Portable  photometer  may  be  used  to 
observe  brightness  of  windows.  The  functions  of  openings  A,  B 
and  C  are  interchangeable. 

of  using  the  reflectometer  and  by  the  point-by-point 
method  just  described.  By  the  use  of  equation  (2), 
using  a  flat  test  surface  painted  with  the  same  paint  as 
that  used  in  the  reflectometer,  the  reflection  factor  of 
the  sphere  surface  was  found  to  be  88.3  per  cent.  This 
value  was  then  substituted  in  the  equations  and  the 
reflection  factors  of  the  various  test  objects  were  com- 
puted. The  results  of  the  measurements  in  the  three 
different  ways  are  shown  in  the  table. 

It  will  be  noted  that  the  agreement  between  columns 
1  and  2  is  almost  perfect,  and  that  for  factors  above 
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FIG.  2 — CURVE  SHOWING  SENSITIVENESS  OF  MErfHOD  FIG.   lA 

80  per  cent  column  3  is  also  satisfactory.  The  differ- 
ences between  this  and  the  other  columns  may  be  in  part 
real,  as  the  reflection  factor  for  light  incident  diffusely 
may  be  higher  than  for  light  which  is  mostly  incident 
normally.  It  is  probable  that  the  differences  nre 
partly  experimental,  as  the  method  represented  by  col- 
umn 3  is  not  very  sensitive.  This  is  clearly  shown  by 
the  curves  in   Fig.  2.     The  very  high  value  for  mug- 
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lUSFUiCTION  FACTOIW  (IN  PER  CENT)   BY  THllEE  METIKJU.S  OK 
MEASUREMENT 


Test  Objfit 
Cemenl Standard:  No. 

No.  2 

No.  3 

No.  4 

No.  5 

No.  6 

No.  7   . 
No.  « 
No.  9 
No.  10.      . 

Mafnesium  corbuiiutu. . 


' SpIiiTe  lU-fU'Ctuiiit'ter     — ^ 

I'uiut-by-Point      Direct  Light  on     Direct  Light  on 
(I)  Method        (2)  TestCibjcits     ( 3;  .Sphere  Wall 


17.7 
23  7 
31.5 
36.3 
42  9 
60  0 
67  4 
81  9 
86  5 
90  8 

99  3 


18  4 
23  9 
31.6 
37.1 
42.9 
60  7 
67.3 
81.4 
85.5 
90.4 

99.1 


21.9 
28  2 
35  2 
39.6 
46.4 
62.8 
70.2 
82.7 
86.8 
89.6 

98.7 


nesium  carbonate  has  been  verified  by  still  another 
absolute  method,  so  that  there  seems  to  be  little  room 
for  doubt  that  the  value  of  99  per  cent  for  this  partic- 
ular block  is  sul)stantially  correct.  The  value  previ- 
ously assi}fned  to  magnesium  carbonate  by  another  in- 
vestigator, 88  per  cent,  is  seen  to  be  very  much  too  low. 
If  the  reflectometer  is  adapted  for  use  with  a  portable 


photometer  as  herein  suggested,  it  can  be  used  to  meas- 
ure the  reflection  factor  of  any  flat  surface  in  situ,  as 
the  instrument  can  be  placed  against  the  surface  to 
be  tested.  If  the  arrangement  shown  in  Fig.  la  is 
used,  all  readings  are  referred  to  readings  taken  with 
the  hole  open  and  light  escaping,  but  this  arrangement 
is  not  recommended  for  accurate  work.  If  the  arrange- 
ment shown  in  Fig.  lb  is  used,  it  would  be  best  to  refer 
all  readings  to  those  obtained  when  a  reference  standard 
surface  such  as  depolished  milk  glass  is  used.  Such  a 
surface  is  preferable  to  one  painted  with  the  sphere 
paint  when  routine  tests  are  being  carried  out,  as  it  is 
very  easily  restored  to  a  cleanly  condition  by  through 
washing. 

In  the  use  of  this  reflectometer  certain  precautions 
should  be  observed  in  order  that  the  results  may  be 
reliable.  More  complete  information  regarding  the  use 
of  the  instrument  and  the  complete  derivation  of  equa- 
tions may  lie  o!)tained  from  Scientific  Paper  No.  .391 
of  the  Eureau  of  St^ndr.rds,  which  will  lie  issued  in  the 
near  future. 


Slightly  Iniprovecl  Industrial  Conditions 

Increase  Output 
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THAT  slightly  improved  transportation  and 
labor  conditions  resulted  in  an  increased 
demand  for  electrical  energy  for  the  month  of 
June  as  compared  with  May  is  indicated  by 
retuiTis  received  by  the  Electrical  World.  The 
average  daily  output  for  June  was  only  2,1.50.000  kw.-hr. 
less  than  during  December,  1910,  which  is  the  record 
month  for  certral-station  operation.  The  average  daily 
output  for  the  first  half  of  the  year  was  123,600,000 
kw.-hr.,  and  at  no  time  during  that  period  did  the 
output  fall  below  120,000,000  kw.-hr.     A  range  of  only 


5,000,000  kw.-hr.  in  average  daily  energy  demand  be- 
tween winter  and  summer  is  a  clear  indication  of  the 
leveling  effect  on  central-station  operation  of  the  rapidly 
increasing  power  load. 

The  modification  of  the  transportation  congestion  in 
most  of  the  industrial  centers,  especially  during  the 
first  part  of  June,  is  reflected  in  increased  demand  for 
central-station  power.  Every  section  of  the  country 
showed  increa.sed  energy  consumption  over  May.  Several 
strikes  involving  about  28  per  cent  of  the  te.Ktile  workers 
of  the  New  England  States  took  place  during  the  first 
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TABLE  I— CENTRAI/-STATION  RETDRNS  FOR  TWELVE  MONTHS 


Per- 

Per- 

cent- 
a^eof 

stalled 

Revenue 

from  the 
Energy 

Sale  of 

cent- 
age of 

Kw. 

Hr.  Output 

In- 
stalled 

Capac- 

Per 

Capac- 

Per 

ities 

1919 

1918 

Cent 

ities 

1919 

1918 

Cent 

Repre- 

Thou- 

Thou- 

In- 

Repre- 

Thousands 

Thousands 

In- 

sented 

sands 

sands 

crease 

sented 

crease 

July 

44 

$25,794 

$22,568 

14.1 

44 

1.309.301 

1,281.874 

2  0 

Aug. 

54 

32,756 

29,006 

13  0 

54 

1.801.836 

1,793,706 

0  5 

Sept. 

53 

32,344 

28,336 

14  0 

53 

1.761.582 

1,695,862 

4  3 

Oct. 

55 

35.492 

30,077 

18  0 

60 

2.175.636 

1.987.004 

9.0 

Nov. 

53 

37.439 

31.927 

17.2 

58 

2.055.428 

1.895.693 

8,2 

Dec. 

59 

44.125 
1920 

37.978 
1919 

16  0 

65 

2,509.571 
1920 

2,270.833 
1919 

10.0 

Jan. 

57 

46.614 

39,002 

19.8 

67 

2,581,096 

2,186,732 

18.0 

Feb. 

63 

45.881 

37,502 

22.1 

69 

2,494,764 

1,986,493 

25.3 

Mar. 

65 

46.155 

36.840 

25  0 

70 

2.698.890 

2,103.587 

28  0 

Apr* 

65 

45.547 

36.541 

24.5 

70 

2.603.692 

2.098.559 

24   1 

Mayt 

65 

44.025 

35.632 

23.5 

70 

2.616.795 

2.174,523 

20  3 

JuneJ 

66 

44,250 

35,547 

25.2 

71 

2,609.105 

2,169,598 

20,2 

♦Includes  estimates  for  thirty-three  companies,  representing  6.9  per  cent  of  the 

total  installed  capacity  of  all  central  statons. 
t  Includes  estimates  for  thirty-two  companies,  representing  4 . 3  per  cent  of  the 

total  installed  capacity  of  all  central  stations. 
t  Includes  esti    ates  for  eighty-two  companies,  representing  18.8  per  cent  of 

the  total  installed  capacity  of  all  central  stations. 

part  of  June,  but  in  some  centers  of  this  section  ship- 
ping facilities  improved  considerably,  resulting  in 
general  increased  industrial  activity  and  a  consumption 
of  power  in  excess  of  the  May  demand. 

The  steel  industry  continued  to  operate  on  a  schedule 
that  was  much  below  capacity.  During  the  first  part  of 
June  transportation  conditions  improved  considerably 
and  increased  operations  were  the  general  rule  in  prac- 
tically all  lines  of  industry  in  the  Atlantic  States,  but 
the  new  outlaw  strike  of  railroad  workers  in  the  latter 
part  of  the  month  caused  more  congestion  in  the  large 
industrial  centers  of  this  section  than  was  experienced 
in  the  tie-ups  of  early  spring.  The  temporary  increased 
activity  during  the  first  part  of  the  month,  however,  was 
suflicient  to  increase  the  average  daily  energy  demand  of 
May  by  1,180,000  kw.-hr. 

Transportation  continued  to  interfere  seriously  with 
industrial  operations  in  the  North  Central  States.   Some 


automobile  manufacturers  estimate  a  production  of  not 
more  than  35  per  cent  of  that  planned  for  this  year, 
owing  to  lack  of  raw  materials  and  inability  to  ship 
finished  products,  as  well  as  insufficient  fuel  supply. 
Large  strikes  were  also  under  way  in  the  southern  por- 
tion of  this  section,  but  despite  these  adverse  condi- 
tions the  average  daily  output  of  the  central  station 
exceeded  that  of  May  by  580,000  kw.-hr. 

The  public  utilities  in  the  South  Central  States  suf- 
fered for  lack  of  sufficient  fuel,  and  in  some  instances 
temporary  shutdowns  were  necessary. 

The  shipyard  strike  on  the  Pacific  Coast  was  prac- 
tically broken  by  the  action  of  the  United  States  Ship- 
ping Board  against  increasing  wages.  The  strikes  in 
the  mining  region  were  also  settled,  and  mining  on  an 
extensive  scale  was  resumed  during  June.  This  general 
resumption  of  industrial  activity  in  the  Mountain  and 
Pacific  States  during  June  is  reflected  in  an  average 
daily  increase  of  1,020,000  kw.-hr.  in  central-station 
operations  over  those  of  May.  During  the  first  half  of 
the  year  the  average  daily  output  of  the  central  stations 
of  this  section  has  increased  from  23,160,000  kw.-hr., 
recorded  in  January,  to  24,570,000  kw.-hr.  in  June. 


AGITATORS  w/io  are  trying  to  create  trouble  be- 
1\.  tiveen  employees  and  their  employers  as  a  rule  are 
insincere  and  selfish.  Generally  they  themselves  have 
performed  no  hard  labor  nor  had  experience  which  quali- 
fies them  to  lead  or  instruct.  They  strive  for  personal 
popularity  and  gain.  Their  business  is  better,  their 
compensation  increased,  when  others  are  in  trouble. 
Assuming  to  be  sympathetic  and  superior  in  intelli- 
gence, they  mislead  and  often  misrepresent.  They 
promise  reforms,  but  their  methods  lead  to  trouble  and 
loss  to  others.  In  this  list  are  included  a  few  writers, 
lecturers,  public  speakers  and  self-appointed  labor  lead- 
ers, so  called. — E.  H.  Gary. 


TABLE  II— CENTRAI^ST.\TION  RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH  PERIOD 
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as 

New  England  States 

^1 

52 

Atlantic  States 

St 

North  Central  States 

as 

South  Central  States 

ll 

MS 

Pacific 

and  Mountain 
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a. 

a 
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M. 
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<0  09 
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Thou- 

Thou- 

S-i 
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Thou- 

SIS 

S-2i 

Thou- 

Thou- 
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sands 

V.-n 
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sands 

f  c 
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sands 

q'3 
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sands 

Slfi 

n-H 

sands 

sands 

sa 

(1.-H 

^ 

PlM 

^S 

CUM 

ss 

hi-i 

&o 

(Sd 

iS" 

iSo 

<sd 

July 

70 

$3,406 

$2,995 

13  7 

40 

$->.320 

$8,375 

12   0 

39 

$7,240 

$6,121 

18   1 

38 

$1,614 

$1,321 

21   9 

49 

$4,214 

$3,756 

12.1 

Aug 

74 

4,225 

3,693 

14   4 

57 

I2.I7'I 

10.995 

II    1 

47 

9,295 

7,924 

15  8 

39 

1,647 

1,385 

18  4 

61 

5.415 

5.009 

8   5 

Sept 

73 

4,019 

3,536 

13   6 

5J 

11.429 

10.069 

n  5 

46 

9,671 

8,278 

16   6 

38 

1,724 

1,488 

16  n 

63 

5,501 

4,965 

10  9 

Oct 

72 

4,127 

3.453 

19    1 

53 

12,68.) 

10.822 

16   9 

52 

11,401 

9,484 

20  2 

38 

1,840 

1.519 

21    1 

62 

5,44C 

4.799 

13.9 

Nov 

71 

4,432 

3,80C 

16   2 

56 

14.73« 

12.76! 

15  7 

44 

10,541 

8.689 

21    2 

39 

2,063 

1.694 

21    8 

63 

5,665 

4.983 

13.9 

(d 

Dec 

73 

4,908 

4,254 

15,1 

57 

15,926 

13,806 

15,8 

49 

11,660 

9,833 

18,3 

44 

2,496 

2.070 

20  0 

77 

9,135 

8,015 

14.2 

Z 

1920 

1919 

1920 

1919 

1920 

1919 

1920 

1919 

1920 

1919 

Jan 

78 

5.635 

4,716 

19, f 

59 

17.659 

14,625 

20  9 

51 

12,885 

10,799 

19,6 

53 

3,047 

2.538 

19,9 

75 

7,38! 

6,322 

16.1 

Feb 

82 

5,354 

4,368 

21.  1 

61 

17.245 

14,343 

20  4 

55 

13,191 

10,403 

26,(1 

53 

2,949 

2,360 

24,7 

79 

7,142 

6,028 

18.3 

m 

Mar 

8? 

5,136 

4.04^ 

27  (, 

6) 

17.696 

14,299 

23   7 

57 

13,270 

10,469 

26   5 

54 

2.910 

2,287 

27  8 

79 

7,143 

5,741 

24  2 

April  ... 
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Financing  Electric  Public  Utilities — I 

Tremendous  General  Demand  for  Capital  Reflected  by  Rise  in  Bond 
Yields — This  Reacts  Against  Regulated  Business  Because  Public 
Utilities  Cannot  Quickly  Change  Prices  to  Follow  Upward  Tendency 
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By  Dr.  W.  F.  GEPHART* 

Vice-president  of  the  First  Natiorutl  Bank  in  St.  Louis 


^NE  of  the  most  interesting  facts  in  economic 
that  prices  pass  through  periods 
over  several  years  in  which  the 
ipward  or  downward.  While  ordi- 
narily observations  disclose  great  irregularity  in  the 
price  of  a  particular  commodity  over  short  periods  of 
time,  yet  careful  investigation  shows  that  prices  in 
general  are  subject  to  this  upward  and  downward  trend. 
There  is  no  agreement  as  to  any  one  cause  producing 
these  cycles  of  prices.  The  significant  fact  is  that  ever 
since  there  has  been  money  certain  forces  operate  to 
produce  this  change  in  the  price  levels.  We  are  now 
in  the  midst  of  one  of  these  remarkable  cycles. 

Beginning  with  1897,  the  price  level  has  been  upward, 
and  the  forces  producing  this  effect  have  been  accele- 
rated by  the  world  war.  Commodity  prices  in  ISfiO, 
taken  as  100,  had  increased  to  130  by  1915,  and  by  the 
close  of  the  war  they  had  reached  2.30.  This  was  the 
case  in  the  United  States,  and  a  similar  result  is  shown 
in  all  other  nations.  These  price  changes  are  disclosed 
by  the  various  index  numbers,  which  are  the  only  scien- 
tific method  of  measuring  changes  in  prices.  These 
index  numbers  show  what  is  happening  to  prices  in 
general. 

Particular  i)rices  may  increase  or  decrease  over  short 
periods  of  time.  Some  prices  may  not  advance  so 
rapidly  as  other  prices,  for  the  forces  determining  a 
single  price  may  in  some  respects  be  peculiar  to  it.  For 
example,  when  monopoly  exists — that  is,  when  there  is 
control  over  the  supply — a  larger  degree  of  control  over 
the  price  is  possible.  Likewise,  when  there  is  govern- 
mental control  the  change  in  price  is  likely  not  to  follow- 
so  closely  the  general  upward  tendency.  This  is  es- 
pecially true  if  the  Government  regulation  is  of  an 
essential  and  one  for  which  the  public  is  accustomed  to 
paying  a  certain  price. 

Rates  Must  Advance  with  Price 

Custom  is  an  enormously  strong  force  in  controlling 
prices,  and  governmental  regulation  only  adds  another 
force  to  restrain  any  change  in  price.  This  combined 
condition  of  customary  price  and  governmental  regu- 
lation is  found  in  the  case  of  public  utilities.  People 
become  accustomed  to  paying  a  certain  price  for  their 
gas,  their  light  or  their  telephone  and  are  not  ready  to 
admit,  in  a  period  of  rising  prices,  that  the  rate — which 
is  but  one  kind  of  price — should  advance  along  with 
'her  prices. 
Cost  elements  which  go  to  make  up  all  prices  change 
quite  as  much  in  the  case  of  a  public  utility  as  in  the 
"ase  of  a  cotton   mill.     The   manufacturers   of   public 

•Dr.  r.i-pliart  has  bt'on  a  viroffssor  of  economics  for  sixteen 
jrears  nnd  still  maintains  a  nominal  connection  with  Washing- 
ton l'niveisit.v  as  dean  of  the  School  of  Oommeice  and  Finance. 
He  Is  a  Kradiiate  of  ("olunibia  University  and  an  author  of  note 
In  the  flfld  of  economics,  .\mong  his  works  are  "Transportation 
and   Industri.il    Development   in   the   Middle    West."    "Principles   of 

»  Vw""*^*^"  '""'  "Insi'iance  and  the  State."  He  was  an  officer 
or  Uie  American  Kconomic  .\.>!Sociation,  in  which  organization 
ne  has  been  active   for   many   years,  and   re.-entlv   has  turniHl   his 

iiention   to  public  utilities.— Editor. 


service  must  increase  wages  like  any  other  manufac- 
turer. Parts  of  their  machine  or  plant  must  be  con- 
tinually replaced  and  the  new  parts  must  be  purchased 
on  the  higher  price  level.  The  public  expects  additional 
facilities  and  extensions  to  be  ready  whenever  it  wishes 
them,  and  these  too  must  be  bought  at  the  increased 
price  level. 

In  short,  a  public  utility  is  no  more  free  than  any 
other  producer  of  a  commodity  or  service  to  resist  the 
force  of  increased  prices.  Indeed,  such  companies  are 
not  so  free  as  is  a  private  manufacturer.  Government 
regulation  is  established  to  see  that  the  public  gets  good 
service  at  a  fair  price.  The  private  producer  can  reduce 
his  labor  force  or  even  temporarily  close  his  factory 
as  a  measure  of  economy,  but  not  so  with  the  public 
utility.  All  the  time  the  public  must  be  served  and  its 
good  will  secured,  and  at  a  price  fixed  not  by  the  pro- 
ducer but  by  the  state. 

A  public  utility  company  can  never  take  advantage  of 
the  market  as  the  private  producer  does  and  build  up 
large  profits  and  surpluses  for  the  inevitable  periods  of 
no  profits.  The  assumption  of  Government  regulation 
is  that  the  owner  of  public  utilities  will  secure  a  fair 
return  at  all  times,  but  in  actual  practice  it  is  difficult 
to  secure  this  for  him. 

No  Sentiment  in  Capital 

Whatever  may  have  been  the  injustice  of  the  conduct 
of  such  companies  in  the  past,  such  injustices  cannot 
now  be  corrected.  It  is  water  which  has  run  under  the 
bridge.  The  important  fact  is  that  private  capital  is 
invested  in  public  utility  properties  just  as  in  private 
corporations.  This  capital  is  subject  to  business  risks 
as  in  a  private  enterprise.  It  is  taxed.  Its  return  is 
controlled  by  the  state  by  largely  inflexible  rates.  In 
short,  the  same  considerations  which  determine  the  fiow 
or  investment  of  capital  in  any  business  govern  the 
investment  of  capital  in  this  field. 

What  is  the  situation  then  of  many  of  our  public 
utilities  under  prevailing  conditions  of  an  increasing 
price  level,  a  regulated  rate  of  return,  or  price,  nn 
unsympathetic  public,  a  selfish  capital,  seeking  as 
always  the  best  possible  investment,  with  an  increasing 
number  of  bidders  for  the  use  of  capital  and  a  decreas- 
ing amount  of  capital  for  sale? 

In  the  first  place,  there  is  a  tendency  toward  a  de- 
terioration of  the  physical  plant  and  force.  Private 
industry  producing  its  product  for  a  sellers'  market — 
that  is,  at  high  prices — is  able  both  to  pay  more  for 
materials  and  to  pay  higher  wages  to  employees. 

In  the  second  place,  extensions  cannot  be  made  with 
accustomed  and  desirable  regularity  owing  to  the  high 
prices  and  dearth  of  material  and  labor,  the  reduced 
earnings  and  the  lack  of  new  capital.  Public  utilit.v 
corporations  operate  very  largely  under  the  law^  of 
increasing  returns;  that  is,  the  net  return  on  increased 
units  of  service  is  greater  than  the  proportional  outlay 
required  to  furnish  this  increa.sed  ser\ice. 
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In  the  third  place,  the  most  significant  of  all  the 
effects  is  the  refusal  of  new  capital  to  flow  into  this 
field.  A  period  of  rising  prices  brings  many  oppor- 
tunities to  capital  to  receive  a  higher  rate  of  interest, 
for  it  must  never  be  forgotten  that  the  rate  of  a  return 
is  a  price — the  price  of  capital — and,  like  all  other 
prices,  should  and  must  advance  if  capital  is  to  be  forth- 
coming. There  is  a  cost  of  money  just  as  there  is  a 
cost  of  wheat  or  pig  iron. 

Experience  shows  that  rising  commodity  prices  are 
accompanied  by  a  rise  in  bond  yields.  Superficially  the 
cause  for  this  would  seem  to  lie  in  the  fact  that  with 
rising  prices,  the  investor  finding  his  real  income 
reduced,  would  demand  a  larger  return  for  the  use  of 
his  capital  and  hence  bond  yields  would  tend  to  rise. 
Another  factor  entering  into  the  situation  lies  in  the 
fact  that  with  a  rise  in  commodity  prices  the  demand 
for  capital  must  necessarily  increase,  as  the  higher 
prices  require  a  larger  volume  of  capital  in  the  con- 
duct of  business.  Likewise,  during  a  period  of  falling 
commodity  prices  the  situation  is  reversed,  so  that  bond 
yields  tend  to  follow  commodity  prices  downward.  As 
prices  decrease  the  volume  of  capital  required  in  indus- 
try is  lessened  and  the  demand  for  capital  thus  falls  off, 
lowering  its  price. 

The  yield  on  bond  prices  follows  the  curve  of  com- 
modity prices  rather  closely.  From  an  average  yield 
of  between  7i  and  8i  per  cent  in  1873  they  dropped  to 
an  average  yield  of  from  4i  to  44  per  cent  in  1890, 
rising  somewhat  between  1890  and  1895.  After  1895 
they  declined  to  their  lowest  point  for  the  period  in  the 
year  1900,  showing  at  that  time  an  average  yield  of 
about  3f  per  cent.  After  1900  they  gradually  rose  and 
by  the  beginning  of  the  world  war  the  average  yield 
on  corporation  bonds  was  between  4S  and  5  per  cent. 
By  the  close  of  the  war  the  yield  had  risen  to  between 
5i  and  53  per  cent.  Since  the  close  of  the  war  the 
average  yield  has  risen  even  more  rapidly,  and  at  present 
it  averages  about  7.05  per  cent. 

Cost  of  Money  to  Public  Utility  Corporations 

In  endeavoring  to  determine  the  cost  of  money  at  the 
present  time  to  public  utility  corporations  there  are 
several  important  factors  that  must  be  taken  into  con- 
sideration. The  cost  of  money  incident  to  the  acquisi- 
tion of  the  first  money  needed  by  a  new  corporation 
would  be  different  from  the  cost  to  obtain  money  for 
enlargements  or  improvements  in  a  going  concern. 
This  is  due  to  the  fact  that  only  a  part  of  the  total 
capital  needs  of  a  corporation  can  be  secured  by  a  first 
lien  on  the  property.  In  other  words,  all  of  the  securi- 
ties issued  by  a  corporation  cannot  be  equally  secured 
as  regards  assets. 

Usually  not  above  60  per  cent  of  the  total  bonded 
indebtedness  of  any  corporation  can  be  secured  by 
assets  termed  the  highest  class.  The  remaining  40  per 
cent  of  the  company's  capital  needs  must  thus  be  raised 
through  the  sale  of  junior  issues.  No  corporation  can 
hope  to  raise  its  entire  capital  needs  by  a  single  issue  se- 
cured by  a  first  mortgage  on  its  entire  property  value. 
Since  a  large  part  of  capital  needs  must  be  •  raised 
through  junior  issues,  they  can  be  sold  only  if  the 
yield  is  considerably  higher  than  that  offered  by  a 
senior  issue. 

In  the  case  of  a  going  concern  seeking  additional 
capital  it  is  practically  impossible  to  offer  the  new 
securities  in  any  volume  on  a  parity  with  the  senior 


issues  of  the  company,  even  though  the  company  is 
thoroughly  sound  and  conservatively  managed.  Even 
aside  from  the  nature  of  the  security,  new  issues  are 
always  at  a  disadvantage  in  relation  to  the  more  seasoned 
issues  which  have  been  fairly  digested  by  the  investing 
public.  The  result'  is  that  new  securities  offered  for 
the  purpose  of  additions  and  betterments  must  usually 
not  only  compete  with  the  yield  afforded  by  the  junior 
issues  of  the  company,  but,  in  order  to  attract  new 
capital,  must  offer  even  a  higher  yield. 

Utility  Credit  Waning 

The  credit  of  public  utility  corporations,  on  the 
whole,  is  at  present  more  or  less  in  disrepute  so  far  as 
the  general  investor  is  concerned.  This  is  not  a  mat- 
ter of  theory  or  opinion  but  one  of  fact.  A  glance  at 
the  price  at  which  the  highest  grade  of  public  utility 
securities  in  the  United  States  are  selling  at  the  present 
time  proves  this  beyond  a  doubt.  The  highest  grade  of 
American  public  utility  securities  can  be  purchased  in 

TABLE  I— BOND  YIELDS  BEFORE  THE  WAR  AND   SINCE 

Month  Jan.,  Jxily,  Before 

Now    Ago  1915  1915  War 

r.  S.  average  five  public  utility 8.60     8.19  5.18  5  31  5.09 

r.  S.  average  five  railroad 6,14     5  86  4.51  4.71  4.42 

U.  S.  average  five  manufacturing 6.41      5.92  4.89  4.99  4.93 

the  open  market  on  a  basis  that  will  yield  the  investor 
anywhere  from  1  to  2  per  cent  per  annum  more  than 
the  same  sum  would  yield  were  it  invested  in  any 
other  similar  grade  of  corporation  securities. 

According  to  the  bond  yield  computed  on  five  aver- 
age United  States  public  utility  bonds  by  "Brookmire's 
Economic  Service,"  this  type  of  security  on  May  1 
could  have  been  bought  on  a  basis  to  yield  more  than 
2  per  cent  in  excess  of  the  yield  afforded  by  a  similar 
investment  in  other  railroad  bonds  or  manufacturing 
companies.  According  to  Brookmire's  figures,  the 
average  yield  on  five  public  utility  bonds  considei-ed  as 
representative  issues  was  8.60  per  cent  on  this  date. 
On  the  same  date  the  yield  on  five  representative  rail- 
road bonds  was  6.14  per  cent.  Table  I,  taken  from 
Brookmire's  Financial  Bulletin  of  May  3,  shows  the 
changes  in  bond  yields  since  before  the  war. 

In  another  section  of  this  article  to  appear  in  an  early    ■ 
issue  an  analysis  of  the  average  yield  of  public  utility    | 
bonds  and  the  cost  of  money  to  public  utility  and  other 
corporations  will  be  presented. 


THE  technical  engineer  is  coming  to  the  fore  in 
'power-plant  work,  this  being  chiefly  on  account  nf 
the  greater  need  for  engineering  knowledge  and  the 
ability  to  analyze  conditions,  so  as  to  get  the  best  results 
out  of  every  heat  unit  in  the  fuel  field.  I  am  also 
inclined  to  think  that  the  present  type  of  fireman  will  be 
obsolete  in  a  few  years,  the  so-called  fireman  being 
replaced  by  boiler-room  engineers  or  combustion  en<ji- 
neers.  The  engineer  of  the  future  will  not  be  the  throt- 
tling type,  the  opening  and  closing  of  the  throttles  being 
done  by  his  assisfaiits.  His  work  mil  be  to  study  plant 
conditions,  work  7(p  data  atid  analyze  the  general  work- 
ing conditions  of  his  plant  and  make  every  heat  unit 
count.  The  combustion  cngine(r  will  stuily  fuels,  fur- 
nace designs,  etc.,  so  he  can  burn  coal  with  minimum 
loss  and  at  the  same  time  give  up  greatest  amount  of 
heat  to  makinu  steam. — HENRY  H.  CARTER  in  Southern 
Engineer. 


Auto-Transformers  for  Motor  Starting 

Heating,  Ruggedness  and  Economical  Production  Are  Principal  Considerations  in  Design  of 

Auto-Transformers  for  Synchronous  and  Induction  Motor  Starting — Effect  of 

Voltage  Tap  and  Speed  of  Motor  Influence  the  Cost  of  Starter 

By  THEO.  SCHOU 

Chief  Engineer  the  Ideal  Electric  &  Manufacturing  Company 


A  LTHOUGH  the  one-coil  transformer,  com- 
A^L      monly  called  the  auto-transformer,  is  superior 

/— A^  to  a  two-winclinp,  or  normal,  transformer  as 
^L.  i^far  as  economy  and  performance  are  con- 
cerned, its  application  and  use  as  a  power  transformer 
are  limited  to  cases  where  the  voltage  ratio  is  low,  owing 
to  the  fact  that  in  an  auto-transformer  the  primary  and 
secondary  circuits  are  not  electrically  separated.  As 
part  of  the  starting,'  eiiuipment,  however,  for  squirrel- 
cage  induction  motors  and  self-starting  synchronous 
motors,  its  application  is  general,  and  as  such  the  design 
of  auto-transformers  is  more  or  less  special. 

So  far  as  the  writer  is  aware  the  available  information 
on  this  subject  is  meager,  and  therefore  its  discussion 
seems  both  timely  and  desirable.  In  what  follows  the 
discussion  refers  only  to  auto-transformers  for  starting 
duty  in  connection  with  motors  of  both  the  induction  and 
synchronous  type.  Besides  giving  a  brief  theory  it 
will  contain  information  as  to  design  and  construction. 
It  should  be  borne  in  mind  that  less  consideration  is 
given  to  regulation  and  efficiency  than  in  the  design  of 
ordinary  transformers  and  more  to  the  heating,  mechan- 
ical stability  and  economy  of  production. 

Current  and  Voltage  Relations  Derived. — Fig.  1  shows 
diagrammatically  a  three-coil  auto-transformer  for 
three-pha.se  operation  where: 

E,   ^=  line  voltage,  or  voltage  between  incoming  lines. 

E,'  =  reduced  voltage  applied  to  motor  terminals  at 
starting. 

W,  =  total  effective  turns  per  leg,  or  primary  turns. 

W,  =  secondary  effective  turns  per  leg   (being  part 

of  the  .primary   and   determined   by   voltage 

tap  used). 
/,  =  line  current. 
/,    :=  current  in  motor  circuit. 

We  have: 

(EyE,)   =   (WyW,),  or  E,  =  E,{W,  W,) 


and: 


(/.//.)   =   {w,/w,),  or  /,  =  i,(wyw,) 


The  current  circulating  in  the  part  of  the  winding 
designated  (W,  —  W^)  is  /„  but  in  the  part  designated 
{W,)  it  is  /,  —  /,:  therefore,  winding  11',.  may  have 
smaller  cross-section  of  effective  conductor  than  the 
winding  (ir,  —  W,),  and  the  proportion  of  copper 
weight  to  that  of  a  normal  two-coil  transformer  of  the 
same  duty  would  be  (E,  —  E,)/E,. 

The  larger  £".  is,  therefore,  the  more  economical   in 

iving  in  copper. 

Determination  of  Desipn  Constaiit. — If 

E     =  phase  voltage, 

/      =  current  per  phase, 

qft    =  iron  core  section  in  sq.cm., 

gc,  =  Copper  section  (of  effective  conductor)  in 
sq.mm. 

Ltt  =^  mean  length  of  magnetic  path  in  cm.. 


L,-„  ==   mean  turn  of  winding  in  cm., 

H      =     magnetic  density    (Ma.\well8), 

A      =  current  density  per  sq.mm., 

g,,.   =zz  weight  per  cubic  unit  of  iron, 

gci,  =  weight  per  cubic  unit  of  copper, 

W    =  number  of  turns  in  series, 

/       ^=  frequency  in  cycles, 
then  for  single-phase  transformers  we  have: 

Kva.  =  EliO  \ 
Now:       E  ^  4.44/H^0lO-". 

^  4A4fWBqfclO-\ 
and,  as      /  =  AQcu, 
then:  Kva.  =  4A4fWBqfeAqculO  ", 
or,  if  B  and  A  remain  constant: 

=  KJWq„Qr.AO-", 
where:   K,  =  4A4BA. 

Total  iron  weight  (Gr«) : 

G/e  =  qicLicgtcl^Kg.  (if  in  c.g.s.  units) 

Total  copper  weight  {Gcu)  '■ 

Gcu  =  qcuLcuQcu^WlO-'    (if  primary   copper  = 


Ga 

Gcu 


secondary  copper) 
q/r Lug /elO  " 


q.u  La.  g,u2W  10 


-  =  K, 


JUL 

qrn  W 


'.  10', 


when  Lie/LcH  remains  constant  throughout  a  certain  line. 
We  obtain  from  this: 

Wqc,  =  K,(Gcu/G,e)qfelO\ 

and,  by  substituting: 

Kva.  =  4A4BAKJ(Gcu/G,e)qrc'l(i' 

=  KfiGcu/G,e)q,.'BA10-'. 
Or: 


9/' 


-J 


Kva.  {GfelGcu)  10' 
fBA 


-■si 


Km.  (y  lOM 
fBA 


Where  v  =  Gfc/Gcu. 

If  we  calculate  in  inches  and  Kapplines.  we  have,  as; 
1  Kapp-line  r=  6,000  c.g.s.  lines, 
1  square  inch  ^=  646  cq.mm'., 


qu-  =  C  yj 


Kva.  {y  10«) 


fBA 


or  design  constant; 


r   _    n  l-MA— 

^  ~  ^'*  V  Kva.  (7  10') 


This  equation  holds  good  for  all  types  of  trans- 
formers. 

Performance  Duty  Consideration  in  Starter  Design. — 
Auto-transformers  used  in  connection  with  motor-start- 
ing equipment  are  in  service,  or  in  circuit,  for  a  short 
time  period  only — a  minute  or  two — in  the  average 
application  even  less  than  that.  Therefore  the  design 
constant  of  such  transformers  naturally  differs  from 
the  usual  normal  transformers.     Heating  and  stability. 
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both  electrical  and  mechanical,  together  with  economical 
production,  are  the  main  features  to  be  given  considera- 
tion. Efficiency  and  regulation  naturally  do  not  take 
the  part  they  do  in  the  case  of  ordinary  continuous 
duty  transformers. 

Magnetic  and  Current  Characteristics. — Both  magnetic 
and  current  densities  are  of  much  higher  value  than  in 
the  case  of  normal  transformer  designs;  therefore  the 


FIG.   1- 


-CONNECTION    OF  AUTO-TKANSFORMER   FOR 
MOTOR  STARTING 


proportion  of  net  iron  weight  to  net  copper  weight,  or 
the  constant  y  is  also  different  from  usual  practice. 
These  values  vary,  depending  upon  type,  voltage,  size 
and  frequency,  and  will  later  be  discussed  more  closely 
in  connection  with  a  certain  type  of  auto-transformer 
construction. 

Types.- — Auto-transformers  may  be  oil-cooled  or  air- 
cooled.  They  are  built  as  core-type  or  shell-type.  Con- 
sidering its  application  and  performance  duty,  the  air- 
cooled  core  type  seems  to  be  the  most  popular  recent 
design  for  ordinary  line  voltages. 

Rating. — The  kva.  or  horsepower  rating  of  the  auto- 
transformer  is  identical  with  the  kva.  or  horsepower 
rating  of  the  motor  with  which  it  is  used.  The  design, 
however,  of  an  auto-transformer  is  based  on  the  start- 
ing characteristics  of  the  motor  as  far  as  kva.  inrush 
is  concerned.  It  is,  therefore,  of  importance  that  such 
starting  characteristics  of  the  motor  shall  be  known 
before  the  design  of  the  auto-transformer  is  attempted. 

Kva.  and  Current  Drawn  from  Line  at  Starting. — 
The  kva.  inrush  to  an  induction  or  synchronous  motor 
at  standstill  depends  upon  the  applied  voltage  and  the 
impedance  of  the  motor.    If: 

E  =^  applied  voltage  on  motor   (terminal-terminal), 

I   =  current  drawn  from  line, 

Z  =  total  motor  impedance  per  phase,  in  ohms, 

then: 


/  =  E/^/ZZ    for   three-phase; 
/  =  E/Z  for  two-phase. 


Now: 


Z  =  V(Sfl)'  +  (Sa;)' 


Where : 

SiJ  =  total  resistance  per  phase  in  ohms;  i.e., 
primary  resistance  per  phase  -j-  secondary 
resistance  per  phase  reduced  on  primary . 
Sx  =  total  reactance  per  phase  in  ohms;  i.e., 
primary  reactance  per  phase  +  secondary 
reactance    per   phase    reduced    on    primary. 

For  a  symmetrical  line  of  motors  it  will  be  found 
that  the  total  reactance  and  also  the  total  resistance 
(thus  the  impedance)  will  increase  as  the  speed 
decreases.  Therefore  the  current  drawn  from  line, 
e.xpressed  in  pei-centage  of  normal  motor  current,  will 
at  a  certain  applied  voltage  increase  as  the  speed 
increases.  Fig.  2  shows  how  the  kva.  inrush  at  normal 
or  100  per  cent  voltage  will  vary  with  the  speed  for  a 
certain  line  of  self-starting  synchronous  motors,  and  in 
connection  with  this  a  most  interesting  fact,  i.e.,  the 
possible  change  of  name-plate  rating  of  one  and  the  same 
auto-transformer  when  applied  to  different  speed  motors. 
Referring  to  Fig.  2,  the  same  auto-transformer  applies 
both  to  a  100-hp..  1,200-r.p.m.,  and  a  250-hp.,  150-r.p.m. 
motor.  The  kva.  inrush  cui-ve  also  indicates  that  for 
very  low-speed  synchronous  motors  the  auto-transformer 
and  its  auxiliaries  may  be  eliminated ;  or,  in  other  words, 
the  low-speed  motor  may  be  thrown  directly  on  the  line, 
provided  that  the  field  design  of  the  synchronous  motor 
will  stand  full  applied  voltage  at  the  armature  terminals. 
The  starting  kva.  and  also  the  line  amperes  vary  directly 
as  the  square  of  the  applied  voltage,  and  taps  are 
brought  out  from  the  auto-transformer  winding  so  as 
to  limit  the  line  current  to  a  commercial  value.  It 
should  also  be  kept  in  mind  that  as  the  starting  torque 
of  the  motor  also  varies  with  the  square  of  the  applied 
voltage  such  taps  must  be  selected  and  used  for  a  motor 
circuit  as  will  meet  both  conditions;  that  is,  taps  which 
will  limit  the  kva.  inrush  from  line  to  a  certain  value 
and  at  the  same  time  enable  the  motor  to  start  its'  load. 
Fig.  3  gives  the  kva.  inrush,  current  from  line  (/,), 
curi'ent  to  motor  circuit  (/,),  and  also  current  in  the 
"W,"  part  of  winding  "/,  —  /,"  (see  Fig.  1)  expressed 
in  percentage  of  normal  motor  kva.,  or  amperes.  Fig.  3 
also  indicates,  by  the  dotted  curved  line,  how  the  cop- 
per weight  changes  with  the  voltage  tap  on  which  the 
design  is  based.  Although  only  one  tap  is  used  the  auto- 
transformer  coil  is  usually  provided  with,  say.  three 
taps  to  meet  different  starting  conditions,  and  the  de- 
sign must  therefore  be  based  on  the  worst  condition. 

It  is  to  be  noted  (see  Fig.  3)  that  approximately  the 
75  per  cent  voltage  tap  calls  for  the  maximum  copper, 
other  things  being  equal  and  the  magnetizing  kva. 
neglected. 


20       30      40       SO      60       70       80 
Per  Cent.  Normnl   Vol+age 

FIGS.    2   AND   3 — ^EFFECT   OF    MOTOR   SPEED   AND   PER  CENT  VOLTAGE  ON  AUTO-TRANSFOKMER  DESIGN 
Note  that  the  same  auto-transformer  will  serve  a  motor  three  times  as  largo  at  lOfl  r.p.m.  as  at  1.200  r.p.m.   (Fie    2 
Copper  required  Is  maximum  when  starter  la  designed  for  75  per  cent  voltage. 
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OwiriR  to  its  simplicity  of  design,  production,  mount- 
ing and  connections  the  two-coil,  three-core,  air-cooled 
type  of  auto-transformer  seems  to  adapt  itself  most 
satisfactorily  as  a  starting  transformer  where,  as 
mentioned  above,  finer  points  as  to  performance  and 
design  are  not  of  great  importance.  In  order  to  have  the 
same  core  for  two-phase  and  three-phase  operation  the 
middle  core  is  given  approximately  40  per  cent  larger 
cross-section  than  the  two  outer  ones.  For  a  given 
voltage  the  coils  are  also  the  same  for  both  two-phase 
and  three-phase  transformers  of  the  same  rating — 
being  connected  in  open  delta  for  three-phase  and  in 
the  ordinary  way  for  two-phase. 

The  only  serious  drawback  in  connection  with  this 
type  of  construction  is  that  it  can  hardly  be  used  in 
connection  with  three-phase,  four-wire  equipment.  In 
this  case,  triple  frequency  current  is  free  to  circulate, 
and  the  flow  of  such  current  in  the  neutral  wire  is  three 
times  that  of  the  line.  If,  however,  the  motor  armature 
insulation  will  warrant  it,  and  in  most  cases  it  will,  this 
drawback  can  be  eliminated  by  not  grounding  the 
motor.  , 

Specific  Values  of  Design  Constants. — ^For  auto-trans- 
formers of  this  type  and  construction,  designed  for  60- 
cycle  operation  and  normal  line  voltages,  the  design  con- 
stant C  may  vary  from  1.5  to  2,  and  the  constant  y 
from  3  to  5.  The  magnetic  density  may  vary  from  15 
to  18  Kapp-lines,  and  the  current  density  from  13,000  to 
19,000  amp.  per  square  inch.  It  is  also  of  interest  to 
note  that  in  applying  the  above  values  the  proportion  for 
total  net  weight  of  effective  material  over  horsepower 
rating — i.e.,  (G/e  +  Gcu)/  hp. — varies  from  0.80  for 
large  to  2.25  for  small  transformers. 

Auto-transformers  made  by  a  manufacturing  con- 
cern which  also  builds  other  dynamo-electrical  apparatus 
may  conveniently  be  built  as  a  by-product,  using  much 
of  the  scrap  iron  and  copper  left  available  from  the 
manufacturing  processes  of  other  machines. 

The  cores  may  be  built  with  lapp  or  butt  joints. 
However,  butt  joints  will  be  found  to  be  the  more 
economical  and  are  about  as  good  magnetically  as  lapp 
joints. 

When  butt  joints  are  used  care  should  be  taken, 
however,  that  means  be  provided  for  holding  the  parts 
.securely  in  place.  The  coils  are  subjected  to  rather 
heavy  mechanical  stresses  when  the  current  is  thrown 
on,  and  it  is  important  so  to  design  the  coil  that  the 
various  layers  of  the  winding  cannot  in  any  w-ay  change 
in  relative  position  or  telescope  into  each  other.  The 
coil  proper,  also,  should  be  prevented  from  any  move- 
ment on  the  core  and  should  be  rigidly  supported  and 
held  in  permanent  position;  otherwise  breakdowns  may 
easily  occur. 


THE  experience  of  generations  shows  that  successful 
industry  tends  irresistibly  toward  the  development 
of  I'ery  large  units.  Such  units  are  necessary  to  effi- 
ciency. The  tendency  is  wholesome,  and  cannot  be  suc- 
cessfidly  resisted.  Anti-trust  legislation,  trust-busting 
campaigns  atid  government  suits  to  dissolve  the  great 
industrial  units  cannot  frustrate  the  fundamental  eco- 
nomic law.  Large  units  will  emerge  in  spite  of  them, 
because  they  are  econoniically  necessary  and  sound. 
While  monopoly  produced  by  unfair  methods 
may  be  perpetuated  as  long  as  such  methods  are  used, 
the  monopoly  produced  by  efficient  management  cannot 
he  perpetuated,  because  efficiency  cannot  be  monopolized. 
—Philip  Cabot. 


Proposed  Reorganization  of  the  Electric 
Systems  of  Belgium 

IN  AN  article  which  appeared  in  the  Revue 
Vniverselle  des  Mines,  de  la  Metallurgie  et  des 
Travaux  Publics  last  year  and  was  summarized  in  the 
Revue  Generate  de  I'Electricite  for  March  27  last 
Fernand  Courtoy  gave  the  outlines  of  a  plan  of  which 
he  is  the  author  for  the  interconnection  of  all  the 
electric  supply  lines  of  Belgium  with  the  object  of  con- 
serving fuel  and  promoting  economy  in  the  production 
of  energ>-.  There  is  little  water  power  in  Belgium,  and 
coal  is  the  chief  source  of  electricity,  though  gas  from 
blast  furnaces  and  from  coke  ovens  is  used  in  some 
districts. 

Pointing  to  the  great  importance  of  a  well  distributed 
load  such  as  could  be  brought  about  by  the  operation  in 
parallel  of  a  group  of  power  stations,  with  the  attendant 
regulation  of  demand,  diminution  of  total  necessary 
generating  capacity  and  possibility  of  employing  units 
of  greater  power  than  can  be  done  under  independent 
operation,  the  author  favors  the  establishment  of  a 
number  of  great  central  stations  in  favorable  localities, 
the  transformation  of  the  existing  smaller  generating 
plants  into  distributing  stations,  and  their  interconnec- 
tion by  a  network  of  cables. 

The  statistics  of  1911,  which  are  the  latest  avail- 
able, .showed  a  total  installation  in  the  central  stations 
of  Belgium  of  approximately  563,000  kw.,  of  which  about 
164,000  kw.  was  reserve  power.  The  total  annual  pro- 
duction of  electricity  was  1,570,230,000  kw.-hr.,  with  a 
load  factor  of  45  per  cent.  Assuming  the  same  amount 
of  business,  a  common  supply  of  energy  to  all  indus- 
tries would,  according  to  the  author's  figures,  limit  to 
322,000  kw.  the  maximum  power  demand,  which  is  now 
399,000  kw. ;  the  annual  load  factor  would  rise  to  61  per 
cent ;  reserve  capacity  could  be  reduced  to  25  per  cent  of 
output,  and  finally  the  total  rating  of  generators 
installed  could  be  reduced  from  563,000  kw.  to  382,000 
kw.  This  method  of  operation  in  common  could  be 
realized  either  by  operating  in  parallel  installations 
indentical  with  those  of  1911  or  by  means  of  two  groups 
of  great  central  stations — one  group  utilizing  steam 
units  of  20,000  kw.  and  the  other  group,  built  in  locali- 
ties where  blast  furnaces  exist,  utilizing  gas  engines 
rated  at  from  4,000  kw.  to  8,000  kw. 

The  connections  between  central  stations  of  the  same 
group  would  be  furnished  by  armored  cable  carrying 
three-phase  current  at  6,000  volts  and  50  cycles.  Inter- 
connection of  the  groups  would  be  provided  by  aerial 
conductors  at  100,000  volts.  The  substations  tying 
together  the  100,000-volt  and  6,000-volt  networks  would 
be  equipped  with  automatic  apparatus  utilizing  static 
transformers. 

A  comparison  from  the  viewpoint  of  economy  of  four 
successive  evolutionary  plans  of  parallel  operation  shows 
yearly  savings  in  coal,  as  contrasted  with  independent 
operation  as  in  1911,  of  from  1,769.315  tons  to  2,257,- 
800  tons;  savings  in  yearly  operating  costs  of  from 
74,583,855  francs  to  135,959,925  francs,  and  savings  in 
the  net  cost  of  producing  a  kilowatt-hour  of  from  2.75 
centimes  to  6.65  centimes.  The  lowest  figures  in  each 
case  are  for  the  ultimate  scheme — that  involving  the 
abadonment  of  all  existing  installations. 

No  legislative  sanction  has  yet  been  obtained  for  the 
plan  As  to  financial  organization,  the  author  advocates 
a  combination  of  all  the  supply  companies,  big  and  little, 
that  existed  before  the  war. 


U.  §•  Census  of  Central  Stations  1917 


Analysis  of  Census  for  1917,  Just  Issued,  Indicates  6,542  Central  Stations,  with  Installed  Rating 

of  8,994,407  Kw.  and  Total  Output  of  31,044,049,234  Kw.-Hr.— Stationary  Motors 

Served  Number  555,924,  with  Continued  Rating  of  9,216,330  Hp. 


THE  1917  census  of  electric  light  and  power 
stations,  which  has  just  been  published  by  the 
Bureau  of  the  Census,  Department  of  Com- 
merce, is  by  far  the  most  comprehensive  census 
of  the  central-station  industry  yet  issued  by  that  bureau 
and  contains  a  number  of  important  changes  in  and 
additions  to  previous  reports.  Among  these  is  a  clear 
distinction  between  generators  operated  by  water  power 
and  those  operated  by  other  power,  a  detailed  classifica- 
tion of  the  current  sold  for  electric  lighting,  power,  to 
other  public  service  corporations,  energy  used  by  the 
plant  itself,  distribution  and  line  losses,  in  addition  to 
the  amount  generated  and  purchased;  separate  data 
regarding  income  from  the  light  and  power  business, 
data  on  fuel  consumption  and  population  of  areas  served 
with  electric  current. 

Table  I,  a  combination  of  Tables  VIII  and  IX  of  this 
report,  gives  a  comparative  summary  of  the  operation  of 
the  commercial  and  municipal  plants  for  1907,  1912  and 
1917.  It  is  interesting  to  note  that  while  the  commercial 
plants  represented  only  64.6  per  cent  of  the  total  number, 
yet  they  served  82.7  per  cent  of  all  municipalities 
furnished  with  current  and  80.5  per  cent  of  the  aggre- 
gate population  of  all  districts  served  with  electric 
current.  In  its  analysis  the  Bureau  of  the  Census  states 
that  "this  is  due  to  the  fact  that  most  commercial 
stations  distribute  current  directly  to  consumers 
throughout  an  extensive  territory,  some  supplying 
scores  of  separate  localities,  while  almost  without  excep- 
tion municipal  plants  serve  only  the  municipalities  in 
which  they  are  located.  On  the  other  hand,  frequently 
several  commercial  plants  are  located  in  the  same  city, 
one  usually  doing  a  general  light  and  power  business, 
while  the  others  may  incidentally  do  a  little  lighting,  but 
will  in  the  main  supply  power  to  other  companies.  There 
were  405  cases  of  this  kind  in  1917."  While  no  effort 
was  made  in  this  census  to  secure  data  on  the  number 


of  isolated  or  private  plants,  yet  computations  based  on 
this  census  indicate  that  in  1914  there  were  45,000 
electric  plants  operated  solely  in  connection  with  indus- 
trial enterprises.  The  output  of  all  generating  stations 
in  1917  was  25,438,303,272  kw.-hr.  and  the  amount 
purchased  was  5,605,745,962  kw.-hr.,  making  a  total 
central-station  output  of  31,044,049,234  kw.-hr. 

The  number  of  stations  increased  more  rapidly  (25.3 
per  cent)  from  1912  to  1917  than  during  the  previous 
five-year  period,  when  the  rate  of  increase  was  only  10.8 
per  cent.  For  both  periods  the  numerical  increase  was 
considerably  more  rapid  for  municipal  plants.  Those 
items  which  show  the  greatest  increase  since  the  1907 
census  are:  Value  of  plant  and  equipment,  179  per  cent; 
total  income,  200  per  cent;  expense,  217.9  per  cent;  total 
horsepower  of  prime  movers,  215.7  per  cent;  kilowatt 
capacity  of  dynamos,  232  per  cent;  kilowatt-hours 
generated,  333.9  per  cent;  number  of  customers,  268.7 
per  cent,  and  horsepower  of  stationary  motors  served, 
458.9  per  cent.  There  was  a  falling  off  in  the  rate  of 
increase  in  investments  for  the  five-year  period  from 
98.3  per  cent  to  only  40.7  per  cent,  though  there  was 
not  so  much  difference  in  the  absolute  increase.  The 
bureau  attributes  this  to  a  more  widely  established 
business  and  the  abnormally  high  cost  of  materials  sub- 
sequent to  1914. 

In  1917  there  were  eight  states  in  which  the  number 
of  municipal  stations  exceeded  the  number  of  commer- 
cial stations,  this  excess  being  most  marked  in  Georgia, 
where  it  was  80,  and  in  Kansas,  with  an  excess  of  70. 
The  large  increase  in  municipal  plants  indicated  in  Table 
I  is  not  so  remarkable  when  the  fact  is  considered  that 
these  were  mostly  small  plants  serving  but  one  locality, 
while  one  commercial  plant  may  mean  a  territory 
served  embracing  many  separate  municipalities.  It  is  also 
noticeable  that  the  districts  showing  the  largest  growth 
in  municipal  plants  are  those  in  which  oil,  natural  gas  or 


TABLE   I— COMPARATIVE 

SUMM.^RY  OF  COMMERCIAL  .\ND  MUNICIPAL  CENTRAL  STATION 

OPERATIONS 

1907 

■  Commercial  Plai 
1912 

1907 

1.252 
$42,879,447 
$14,011,999 
$13,614,434 
$397,565 
$10,316,620 
5,566 

2.017 
321,351 

2.395 

209.016 

289,462.788 

289.462.788 

-  Municipal  Plan 
1912 

Total 

Capitalization 

1917 

$3,117,809,898 

4.224 

$2,933,016,941 

$486,634,021 

5462.473.917 

$24,160,104 

$395,127,395 

94,679 

10.387 
12,077,657 

9,991 

8,411,944 

29.812.190.746 

24.398,983,183 

5,413,207,563 

504.8-4 
8.790  707 

4.445.217,785     . 

12.833,191.106      . 

7,444,108.488     . 

821,522,389      . 

4.268.150.978      . 

14  9 
43  0 
25   0 
2  8 
14  3 

1917 

$127,375,200 

2,318 

$127,375,200 

$40,260,219 

$59,586,063 

$674,156 

$31,440,912 

10.862 

3.408 
859,098 

3.437 

582.463 

1.231.858.488 

1.039.320.089 

192,538,399 

51.060 
425,623 

667,299.164 
341.63^,I7I 
20.512.086 
9,951.558 
192.459,509 

54  2 

27   7 

1.7 

0.8 

15.6 

1917 
$3,245,185,098 

N'umbcr  of  stations    . 

3.4ft2 
$1,054,034,175 

$161,630,339 

$156,000,257 

$5. (130.082 

$123,880,291 

42.066 

8.981 
3.776.837 

9.778 

2,500,209 

5.572.813,949 

5,572,813,949 

3.659 

$2,098,613,122 

$279,054,409 

$264,474,949 

$I4,579.4(,0 

$217,660,112 

71.395 

9.326 
6.970,716 

9,843 

4,768.762 

13.556.505,383 

11.031.583.155 

2.524,922,228 

413,578 
3.966.328 

1.562 
$77,065,144 
$23,218,989 
$22,663,708 
$555,281 
$16,917,165 

7.940 

2,576 
559,328 

2,767 

396,677 

626,107.107 

537.526.730 

88,580,377 

21,895 
164,291 

6,542 

Value  of  plant  and  equipment 
Total  income. 

$3,060,392,141 
$526  894,240 

Light,  heat  and  power.  . 

AH  other  sources 

Total  expenses,  including  saiarieH, 
Total  number  of  persons  einployed 
I'rime  movers: 

Number         .    . 

$502,059,980 

$24,834,260 

$426,568,307 

103,541 

(3,795 

Total  horsepower    , 
Dynamos 

Number 

Kilowatt  capacity 

Output  of  stations:  ftotal). 

Kilowatt-hours  Ronerate*) 

KiIowutt-hourf*pur<-ha8('(J 

11,936,755 

13,428 

8,994,407 

31.044.049.234 

24,438.303.272 

5,605,745,962 

Stotinnarv  motors  served: 

Number 

Iloraepower  capacity 

Disposal  of  current,  1917: 
For  light.  . .          

162.677 
1,617.337 

4.507 
31.1,8') 

555,924 
9.216.330 

5,112.516.949 

13.174,827,277 

To  othpr  public  servioe  oorporations 

?, 464,620,574 

Other  purposes  fnon  revenue) 

831,473.947 

Distribution  anfl  line  losses, , 
Per  cent  of  total  output,  1917: 

For  light .  . 

4.400,610,487 
16  5 

42  4 

To  other  publie  service  corporations 

24.* 

*'>ther  purposes  f  non-revenue) 

Distribution  nnd  line  knwes 

1.7 

M4 
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waste  products  from  sawmills  is  availa&ie,  all  of  which 
fuels  can  be  profitably  used  in  small  stations. 

That  a  large  number  of  companies  are  not  doing  a 
strictly  central-station  business  is  indicated  by  the 
following  table.  Commonly  the  operations  carried  on 
with  that  of  furnishing  electric  current  are  those  of 
supplying  water  and  producing  gas  or  conducting  a 
street  railway  enterprise. 

Plants 

Elwtric  and   water  .sorvloe   l.SL'S 

Electric   and    gas   service    -*^6 

Electric,  gas  and  watci-  service   3- 

BJectric,   gas    and   stnet    railway    14 

Electric  and  strtMft  railway   11 

Electric,    gas,    wati'r    and    street    railway     6 

Electric,  watei*  and   sti-eet   railway    4 

Electric  and  misei'llamous  business  such  as  heating,  manu- 
facture   of     ice,    mining,     telephones,    etc     1064 

The  development  of  hydro-electric  stations  at  the  time 
the  census  was  taken  is  shown  in  Table  2.  Hydro-electric 
stations  comprised  only  5.1  per  cent  of  the  total  number 
of  central  generating  plants,  but  they  supplied  22  per 
cent  of  all  municipalities  supplied  by  generating 
stations.  They  rejiresented  almost  half  the  investments 
in  plant  and  equipment,  received  neai'ly  one-third  of  the 
total    income,    incurred   about   one-third    of   the    total 


TABLE  II 


-Ai.i.  t;i:M:i!Ari.\G  .sT.vnuNs  .\.\i)  hyduo-electkic 

STVTIDN'S  rOMI'AKKn,    1917 


All  fii'iicraliiiK 

Stutiuiifi  — 

Nunihrr  or 

.\niuunt 

Number  of  plants 5,124 

NodiImt    of    separate    generating 

stations 5,824 

Number    of    cities,    towns,    ete.. 

8or\*e(l  by  generatiiiK  plants. .  -  1 1,364 

Valueofplniilaiide'iuiprneiit $2,952,423,577 

Total  income $494,972,405 

Light,  hi'iit,  and  power,  inelud- 

ingfrie  service $47l.0fi3.4l  4 

All  otlier  sources $23,908,991 

Total  exiH-iises,  including  salaries 

and  wnKis $400,445,429 

Total  number  of  persons  employeil .  99, 666 

Totol  horwpower i 2,875,522 

Steam  engines  and  ateani  tur- 
bines; 

Number 7,300 

HorsenoweT 8.391,816 

Water  wlieels  and  turbinee: 

Nunilur       3,358 

Horsepower 4,274,479 

Intcrnnl-eutnbustiou  engines: 

Number 2,914 

Horsepower 209,227 

Kilowatt  <-itpueity  of  dMlonios 8.943.423 

Output  of  stations                29.807.378.386 

Kilowaii-liours  generated 25.438.303,272 

KUowait-liuurs  purchased 4,369,075.114 

Kilowult-hourasold 24,661,331.266 

For  light 4,772,277,255 

Korpower  12.622,123.027 

To  oilier  companies 7,266,930.984 

Stationary  motun* served: 

Number       509.778 

Horsepower 8.765.570 

Number  of  customers 6,570,430 


Stations  Heporting  Water 
I'owcr  of  1,000  Iforsi- 

power  and  Over 
Number  or        Per  CVnt 
Amount  of  Total 

259  5  1 


684 


11.7 


2,497 

22  0 

$1,396,619,224 

47.3 

$157,580,682 

31   8 

$149,224,378 

31.8 

$8,356,304 

35.0 

$125,027,197 

31.2 

25.590 

25.7 

5.867,447 

45.6 

654 

9.0 

1,764.203 

21   0 

1.995 

59.4 

4,092,882 

95.8 

45 

15 

I0.3o2 

5  0 

3,954,294 

44  2 

16,018.906.990 

53  7 

13.924,464.619 

54  7 

2,094.442.371 

47  9 

13,148.946.560 

53  3 

1.120.506.702 

23  5 

7.523.445.685 

59.6 

4,504,994.173 

62  0 

145.032 

28  5 

3.360,371 

38  3 

1,686,284 

25  7 

expenses  and  employed  a  little  more  than  one-fourth  of 
all  employees  in  generating  stations.  While  they  sold 
63.3  per  cent  of  all  current  sold,  their  proportion  of 
current  for  lighting  was  only  23.5  per  cent,  while  the 
proportion  sold  for  power  and  to  other  companies  was 
59.6  per  cent  and  62  per  cent  respectively.  The  lower 
rates  obtained  for  hydro-electric  current  is  reflected  in 
the  fact  that  while  such  stations  supplied  5.'?..3  per  cent 
of  all  current  sold,  their  income  from  the  sale  of  current 
was  only  31.8  per  cent  of  the  total.  The  hydro-electric 
plants  of  California  reported  more  horsepower  in  the 
aggregate,  1,114.356,  than  any  other  state.  New  York 
ranked  second,  822,224,  followed  by  Michigan,  504.719. 
An  examination  of  the  different  types  of  prime  movers 
shows  that  steam  engines  were  being  rapidly  displaced 
by  the  larger  and  more  efficient  steam  turbines.    In  1917 


steam  engines  furnished  13.2  per  cent  of  the  total  horse- 
power of  central  stations,  while  steam  turbines 
furnished  52.2  per  cent  and  water  wheels  33.1  per  cent. 
Internal  combustion  engines  reported  to  the  number  of 
2,934,  furnished  only  1.6  per  cent  of  the  total  horsepower. 
As  shown  in  Table  I  the  gross  capitalization  of  the 
electric  light  and  power  industry  in  the  United  States 
was  $3,245,185,098,  of  which  amount  $127,375,200,  or 
3.9  per  cent,  represents  the  investment  in  municipal 
stations.  The  principal  items  entering  into  this  total  for 
commercial  stations  are  capital  stock,  amounting  to  50 

STE*M  ICOAL  USINOI  PLANTS 


UNMR  ieo.eao  kicowatt  houhi 
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FIG.  1 — NUMBER  OF  POUNDS  OF  COAL  USED  PER  KILOWATT-HOUR 
GENERATED  FOR  COMMERCIAL  AND  MUNICIPAL  STATIONS,  1917 

per  cent  of  their  capitalization ;  bonds,  to  the  extent  of 
41.7  per  cent,  and  floating  debt,  amounting  to  6.5  per 
cent.  Cash  investments,  real  estate  mortgages  and 
premium  on  securities  issued  amount  together  to  only 
1.8  per  cent.  A  deduction  of  $313,539,988  for  intercom- 
pany holdings,  treasury  securities  and  investments  out- 
side of  electric  light  and  power  industry  leaves  a  net 
capitalization  of  $2,804,269,910,  equivalent  to  95.6  per 
cent  of  the  reported  investment  in  plant  and  equipment. 
It  appears  from  Table  III  the  average  lighting  rate 
for  all  plants  in  1917  was  5.5  cents  per  kw.-hr.  and  the 
average  power  rate  1.2  cents  per  kw.-hr.  The  highest 
lighting  rates  were  reported  in  New  Mexico,  10.7, 
and  North  Dakota,  10  cents.  The  lowest  lighting  rates 
were  reported  by  West  Virginia,  3  cents.  The  highest 
average  rates  for  power  were  reported  by,  in  general, 
the  same  states  that  reported  high  lighting  rates,  North 
Dakota  leading  with  4,3  cents  per  kw,-hr.,  followed  by 
New  Mexico  with  3.4  cents  per  kw.-hr.  Several  states 
reported  an  average  power  rate  under  1  cent,  the  state 
of  Montana  being  lowest  with  a  power  rate  of  only  six- 
tenths  of  a  cent.  The  average  rates  received  by 
municipal  plants  for  their  current  was  much  higher  than 
those  charged  by  commercial  stations. 


TABLE  111— CO.MMi:UCL\L  AND  .MUNICIPAL  CENTR.\.L  ELECTRIC' 

.STATIONS— AVERAGE   ItATE   PER    KIIX)WATT-HOUR. 

I9I7(CF.\TS> 
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UnitiO  Slates. 

5  5 

1    2 

0  7 

5    6 

1   2 

0  7 

4  9 

18 

1   5 

tlfogriiphic  Pivisiona 

New  l.llglaild.  . .  . 

6  9 

17 

0  9 

6.9 

17 

0  9 

6.8 

2  1 

2  0 

Middle  Atlantic.. 

5  6 

0.9 

0  8 

5  6 

10 

0  8 

5.8 

2  6 

2  7 

llasl  North  Cen- 

tra! 

4  9 

16 

0.7 

5  2 

1.6 

0.7 

3  7 

17 

1    6 

Wi-st  .North  C"cn- 

tnd 

5  9 

1   4 

0.6 

5.6 

1.4 

0.6 

7.6 

2   3 

4  0 

.-siulh  Mlantic.  . 

5  4 

1   0 

1  0 

5  0 

0  9 

0  7 

6.7 

2.0 

0  5 

1-ast  South  Cen- 

tral        

5  5 

1    4 

0  3 

5.2 

13 

0  3 

5  7 

2  1 

I    0 

Wi-pt  .South  Cen- 

tr:d     

A  4 

2   1 

1    1 

6.2 

2. 1 

10 

7.8 

2.6 

Mountain 

6  5 

0  8 

0  5 

6  6 

0  8 

0  5 

5  5 

2  0 

2  0 

Pacific       

4  5 

1   2 

0  7 

5  0 

1  2 

0  7 

2  7 

1    1 

0  4 
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Readers'  Views  and 
Comments 


After  Eighteen  Years 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  the  Electrical  World  and  Engineer  of 
Aug.  16,  1902,  there  appeared  an  article  by  a  youthful 
engineer  entitled  "Direct  Measurement  of  Wattless 
Power."  After  discussing  methods  of  power-factor 
measurement  and  the  elusive  quantity  termed  reactive 
power,  the  writer  made  the  following  comment: 

"Education  is  largely  a  matter  of  sensual  experience. 
What  we  see,  touch  or  measure  directly  is  always  more 
easily  understood  than  the  results  of  deductive  reason- 
ing. After  one  has  measured  the  apparent  watts  in  a 
circuit,  the  true  watts  and  the  reactive  watts,  he  has  all 
three  sides  of  his  vector  triangle  in  the  flesh,  as  it  were; 
and  there  is  then  no  excuse  for  difficulty  in  interpret- 
ing the  theory." 

A  method  for  measuring  the  reactive  power  directly 
in  a  balanced  three-phase  circuit  was  then  developed, 
after  which  this  pai-agraph  followed: 

"The  method  also  suggests  an  application  to  com- 
mercial metering.  It  is  generally  conceded  that  a  cus- 
tomer of  a  central  station  should  be  made  to  pay  some- 
thing for  his  wattless  power  in  addition  to  the  charge 
for  the  power  he  consumes.  An  integrating  wattmeter 
connected  so  as  to  rotate  at  a  speed  proportional  to  El 
sin  0  will,  in  conjunction  with  the  regular  meter, 
furnish  the  data  for  a  more  equitable  system  of 
charging.  Such  a  system  can  have  but  one  result — 
better  voltage  regulation,  due  to  the  stimulus  that  will 
be  given  to  the  manufacture  of  high-power-factor 
motors.  A  high-power-factor  motor  will  be  placed  on 
the  market  just  as  soon  as  the  purchaser  finds  it  to  his 
advantage  to  pay  the  necessarily  increased  price.  He 
will  pay  that  price  if  by  doing  so  his  bills  are  reduced 
a  sufficient  amount." 

The  editors  were  so  pleased  with  the  suggestions 
throvra  out  in  that  article  that  they  gave  it  a  full-page 
editorial,  but  they  took  exception  to  the  idea  of  selling 
reactive  power  as  suggested.    Here  is  what  they  said  : 

"Imagine  the  perplexity  of  the  ordinary  consumer 
operating  an  alternating-current  motor,  in  addition  to 
incandescent  lamps,  from  a  three-phase  alternating- 
current  distributing  system  of  street  mains,  when  he 
saw  two  meters  on  his  premises,  one  of  which  showed 
the  kilowatt-hours  he  really  used,  while  the  other 
-showed  the  kilowatt-hours  that  pas.sed  into  and  out  of 
his  motor  in  rapid  succession  without  his  being  able  to 
capture  and  use  them,  but  for  which  he  was  called  upon 
to  pay  a  certain  percentage.  Apart  from  the  difficulty 
of  getting  him  to  understand  the  situation,  there  would 
be  the  difficulty  of  persuading  him  to  pay  for  those 
'wattless'  kilowatt-hours  that  he  did  not  convert  and 
use  mechanically.  A  better  plan,  and  one  in  extended 
use,  is  to  meter  the  lamps  and  the  motors  separately  and 
charge  a  price  per  kilowatt-hour  for  motor  consumption 
higher  than  that  for  lamps,  in  accordance  with  the 
added  cost  of  the  reactive  power  involved." 

The  following  is  quoted  from  an  editorial  in  the 
Electrical  World  of  July  17,  1920: 


"This  problem  can  be  solved,  as  pointed  out  in  a  past 
issue,  by  using,  in  addition  to  the  ordinary  three-phase 
active  watt-hour  meter,  a  special  three-phase  reactive 
watt-hour  meter  which  integrates  the  total  number  of 
reactive  watt-hours  applied  to  the  customer's  load." 

This  letter  is  not  written  to  register  any  claim  of 
foresight,  but  i-ather  to  point  out  that  the  profession  has 
been  woefully  slow  on  a  subject  that  has  long  been  of 
vital  interest  to  the  power-station  manager. 

Los  Angeles,  Cal.  BuDD  Frankenfield. 

[Our  progress  in  engineering  is  largely  based  upon 
results  of  experience.  In  the  late  eighties  a  prominent 
engineer  fought  the  introduction  of  alternating-current 
distribution  with  some  justification  on  the  basis  that 
experience  with  the  system  did  not  favor  such  a  radical 
move.  Today  such  an  argument  would  meet  little  sane 
consideration.  The  Electrical  World  judges  all 
matters  in  the  light  of  results  of  experience  and  current 
engineering  practice.  The  writer  of  this  letter  has 
noted  a  point  where  experience  has  justified  a  change 
in  opinion. — Editor.] 


The  Three-Phase  Four-Wire  System 

To  the  Editor  of  the  Electrical  World  :  ■ 

Sir:     While  no  one  can  deny  the  economy  in  copper        I 
obtained  by  making  use  of  the  three-phase  four-wire 
system  of  distribution,  some  objections  brought  up  by 
those  considering  its  adoption  should  be  carefully  con-        I 
sidered  and  given  their  proper  value.     Most  of  these        ' 
objections  are  of  an  operating  nature  and  seem  to  be 
connected  with  the  overhead  installation  of  the  system. 
It   should   be   determined    if   these   objections   are   the 
manifestation  of  the  natural  inertia  toward  change,  if 
they   are   the   product   of   misinformation   or  are   real 
and  to  what  extent  they  should  detract  from  the  use 
of  the  three-phase  four-wire   system. 

The  three-phase  four-wire  system  can  be  operated 
with  the  neutral  wire  either  grounded  or  ungrounded. 
Adherents  to  both  methods  of  operation  can  easily  be 
found.  If  the  neutral  wire  is  grounded  the  presence 
of  ground  potential  wire  on  the  pole  is  said  to  increase 
the  danger  to  the  lineman  who  is  working  on  the  live 
line.  This  danger,  however,  does  not  seem  very  serious 
as  linemen  treat  all  primary  wires  as  equally  dangerous. 
With  more  reason  it  is  feared  that  if  an  accidental 
ground  connection  is  made  by  a  lineman  through  a  wet 
pole,  a  grounded  transformer  case  or  a  lightning  ar- 
rester ground,  while  working  on  the  line  wire  he  will  I 
cause  a  destructive  short  circuit.  It  might  be  well  to  I 
note  here  that  one  of  the  greatest  dangers  to  linemen 
is  a  congested  pole;  the  three-phase  four-wire  system 
will  handle  the  same  load  with  less  wires  and  there- 
fore eliminate  some  congestion.  A  grounded  system 
is  also  thought  to  increase  the  number  of  transformer 
bushing  failures  and  to  suffer  more  from  the  effects 
of  lightning. 

If  the  neutral  wire  is  not  grounded  the  safety  of 
the  lineman  is  the  same  as  that  of  any  other  ungrounded 
system,  while  it  is  known  that  accidental  grounding 
of  one  of  the  line  wires  will  often  result  in  potentials 
on  the  other  wires  of  a  magnitude  sufficient  to  be  de- 
structive to  transformer  windings  or  protective  devices. 

Some  accurate  comparative  data,  compiled  by  a  com- 
pany having  made  the  change  from  some  system  to  a 
three-phase  four-wire  system  and  having  operated  the 
latter  for  some  years,  would  be  of  great  interest. 

New  York  City.  O.  P.  Rey. 
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Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Standard  AccesHories  That  IMiist  Be 
F^iniislu'd  with  TransforiiitTs 

RULES  for  standard  accessories  which  will  be  fur- 
.  nished  with  single-phase  distribution  transformers 
as  adopted  by  the  Electric  Power  Club  to  become  effec- 
tive Jan.  1,  1921,  are  shown  in  the  accompanying  table. 
This  table  gives  specifications  for  primary  voltages 
from  440  to  G6,000,  00  cycle  and  25  cycle.  The 
accessories  specified  are  thermometer,  oil  gage,  oil  drain 
valve,  oil  drain  plug,  oil  sampling  valve,  provision  for 
filter-press  connection,   hanger   irons    and    cut-outs. 


VCCESSORIES  WHICH  MIST  UK  FLH.NISHED  WITH  TRANr-FOHMKHS 
OF  DIFFKRENT  H.VTINCiS 

•Silo  of  Transformer  (Kva.),  Whieh  Muat  Have  EquipnuMit 
'- .shown ■ 


VoIUge, 
440 

)S0 
t2.}00 


4.600.  6.600 
and  13.200 


22.000 
to  66.000 


Cyclcfl 
60 
2S 

60 
25 
60 
23 

0 
25 

60 
23 


w  rt  a             "  rt  *-* 

o             o*  o 

0-10           11-50  51-100 

0-10           11-25  26-50 

0-15     16-50  51  100 

0-15     16-25  25  50 

0-50     51-100 

t             ! 

0-50  51-100 

0-25  26-50 

0-37  5 

0-15 


tA  ?  as 


150  249 

75-149 


So^t 


"  a  ■'■  i  = 

£-:=:=  5 
£  a  oj  «8  o 


2  sot 

I50i 


150  249  250f 

75  149  I50t 

150  249  250i 

75-149  I50t 

150-249  2501 

75-149  I50i 

50  249  2501 

25-149  1501 


'  With  n  tninFtfornior  of  special  latinR  Hurh  aecef*f*ories  will  l>r  reKularly  fiir- 
liuihtxl  jt.s  wouUl  be  supplied  with  a  traii^fornuT  of  staiidaril  nitinic  using  the  sunn- 
uieehiinii-iil  partit. 

tl'lam  staiitlanl  indieatinK  thernionieten*  will  be  furnished  fnr  the  trunsfornier!- 
as  listeil.  except  that  indieatinK  thernionu'ters  with  alarm  contacts  will  he  fni- 
nished  with  sclf-eooled  transformers  1. 000  kva.  and  above,  and  with  all  wnt'l 
coiiIc<I  Ininsforrucrs. 

t  W  ith  2.)00volt.  25-cycle  transformers  of  0-25-kva.  ratiiiK.  haiixer  irons  only 
are  ritiuinxl.  and  with  those  of  26-50-kva.  r.»ting  oil  drain  plugs  and  cut-outs  are 
lequirvd 


I  .ignite  Containing  23  per  Cent  Moistnrt' 
Develops  275  per  Cent  Boiler  Rating 

SIXTY  pounds  of  lignite  containing  23  per  cent  of 
moisture  are  burned  per  square  foot  of  grate  area 
per  hour  in  the  Platte  Street  Station  of  the  Denver 
(Col.)  Tramway  Company  at  250  to  300  per  cent  of 
boiler  rating.  These  unusual  results  are  due  to  some 
unusual  operating  feature.^  to  suitability  of  furnace 
design  and  to  intelligent  supervision.  The  station  is 
operated  on  a  bonus  system,  which  creates  an  interest 
from  the  operators  which  is  reflected  in  the  results, 
but  two  other  features  of  operation  are  mainly  respon- 
sible for  this  excellent  performance.  One  is  the  exclu- 
aion  of  air  around  the  stoker  gate  and  even  through 
the  coal  in  the  stoker  hopper.  The  stoker  hopper  is  fed 
by  coal  spouts  and  the  hopper  is  provided  with  a  cov- 
ering fitting  around  the  spouts.  The  other  unusual 
procedure  is  the  use  of  preheated  air  under  the  stokers. 


This  air  is  exhausted  from  the  generators  and  is  deliv- 
ered under  the  grates  at  80  deg.   F.    (27  deg.  C). 

An  analysis  of  the  fuel  and  the  performance  of  the 
plant  is  shown  in  the  accompanying  table.  The  fuel 
is  Leyden  lignite  and  is  mined  in  Jefferson  County, 
Colorado.  Wet  as  this  fuel  is  when  mined,  it  is  found 
to  be  desirable  to  moisten  it  still  more  until  it  contains 


THIS  ARRANGEMENT  IS  USED  FOR  VERY  WET  COAL 

I-lgnitp    contnininK    -^1    per   cent    moisture    burned    in 
thiH   furnace   :it    fin   lb.    per  hr.    per  sq.ft.   of  grate. 

about  23  per  cent  of  moisture.  This  is  done  by 
sprinkling  the  coal  just  before  it  goes  to  the  crusher. 
Approximately  5  per  cent  moi-sture  is  added  in  this 
manner.  The  furnace  design  is  especially  suited  to  this 
class  of  work.  The  boilers  are  six  Class  0,  No.  29, 
Stirling  type,  each  having  7,2G7  .^iq.ft.  (225  sq.m.)  of 
heating  surface.  Each  boiler  is  fired  by  two  Green 
"K"  type  chain  grates  each  6.5  ft.  (2  m.)  wide  by 
13  ft.  (4  m.)  long,  having  a  combined  grate  area  of 
165  sq.ft.  (15.3  sq.m.)  and  a  l-to-44  ratio  of  grate 
surface  to  heating  surface. 

It  will  be  noted  from  the  sectional  side  elevation 
of  the  furnace  shown  in  the  drawing  that  the  stokers 
are  long  and  that  the  furnace  has  a  very  long  igniting 
arch,  10  ft.  (3  m.)  horizontal  dimension.  The  arch 
is  pitched  at  4  in.  per  foot  (30  cm.  per  m.)  to  reflect 
the  heat  up  to  the  stoker  gate  as  ignition  of  this  high 
moisture  fuel  is  one  of  the  most  important  considera- 
tions. The  furnace  has  4.7  cu.ft.  for  each  square  foot 
of  grate  area  (1.4  cu.m.  per  sq.m.),  which  would  be 
enlarged  if  the  installation  were  being  made  today.    The 


.ANALYSIS    .\.\I>    PERFORM.AXCK    OF    HIQH-MOISTURE 
UGXTTK 

Coal  burned   Leyden   (CoL)  lignite 

Proxlnijite  analysts: 

.Moisture,   per   cent 23.08 

Volatile    matter,    per    cent 32.43 

I-'ixed    carbon,    per    cent 32. nT 

.Vsh.    per    cent 12.42 

Sulpiiur.    per    cent 0.20 

li.t.u.   per   pound   as  flre<3 8.86.i 

Combu.xtible   in   ash.   per  cent 1().6S 

i  'O..  at  damper,   per   cent 15-00 

Hoilir    liof.sepower    ■ieveloped    per   blOWer 1.920 

I'er  cent  rating 273.0" 

llor.sepowci-  developed   per  sq.ft.  grate  surface 11.60 

Kilowatt-hoius   penerated  at  14   lb.   water  rate 8.200 

Kilowatt-liouis   per    rated    boiler   horsepower 5.83 

("oal  per  .square  foot  of  grate  .-iurfacc  per  hour 60.90 
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units  a-re  equipped  with  Stirling  superheaters  and 
served  by  individual  induced-draft  fans  with  variab'e- 
speed  motors,  drawing  through  economizers.  The  use 
of  induced  draft  at  altitudes  of  one  mile  or  more  is 
desirable  and  becomes  practically  necessary  when  econ- 
omizers are  used. 

The  thickness  of  fuel  bed  carried  is  10  in.  (25  cm.), 
which  gives  a  substantial  bed  on  the  grate,  ready  to 
meet  sudden  demands  for  steam  by  simply  increasing 
the  draft  and  stoker  speed. 

The  boilers  frequently  carry  from  250  to  300  per  cent 
rating,  and  60  lb.  (27  kg.)  of  this  fuel  can  be  burned 
per  square  foot  of  grate  surface  per  hour,  which  is  an 
unusually  high  combustion  rate  with  such  high-moisture 
fuel.       "  

Methods  of  Metering  Combined  Power 
and  Lighting  Loads 

FOR  metering  three-phase  power  loads  and  single- 
phase  lighting  loads  which  are  fed  from  the  same 
transformer  the  correct  methods  of  connecting  are 
shown  in  the  accompanying  drawings.  About  the  most 
satisfactory  method  f shown  in  A)  makes  use  of  a  bal- 
ance coil  connected  between  two  of  the  phases  with  an 
artificial  neutral  for  the  three-wire  lighting.  A  poly- 
phase meter  is  connected  up  to  the  circuit  in  the  manner 
ordinarily  used  for  measuring  three-phase  loads.  The 
measurements  of  this  meter  will  be  accurate  for  any 
condition  of  unbalanced  load  on  the  lighting  circuit  or 
on  the  power  circuit.  This  method  has  another  advan- 
tage in  that  only  one  maximum-demand  meter  need  be 
used  for  both  power  and  light. 

In  the  method  shown  at  B  the  neutral  for  the  lighting 
circuit  is  taken  from  the  middle  tap  of  one  of  the 
transformers.  A  three-wire,  single-phase  watt-hour 
meter  is  used  for  metering  the  lighting  energy  and  a 
polyphase  meter  is  used  for  the  motor  load.  With 
the  system  shown  in  C  two  single-phase  meters  and  one 
polyphase  meter  are  employed  respectively  for  the  light- 
ing load  and  the  power  load. 

Another  system  of  connecting  which  is  incorrect  but 
which  might  be  u.sed  is  shown  in  D.     Only  one  meter 


£U/.,nA.i»  iLABt^^    Balancinq  Coil  wifh 
Polyphase  Mehr,    „,f,fi^,J f,^^tral 

.-for  Lighfing  Loac/. 
■6 


Transfnrmtr 
,  Sank 


Potypbasz  Mefzr 


Lighting  Looct 
A  (Correct) 


Single  Phase  Mefer 


B  (correct) 


'•Polyphase  Meier 


C    Polyphase  Meier      J 

o         "^      ■■  f:      '''■tightingi 


C  (Correct) 


O  (incorrect) 


CORRECT    AND    INCORRECT    METHODS    OF    METERING    POWER 
LOADS    AND    LIGHTING    LOADS 

is  used  with  this  connection,  and  the  neutral  of  the 
lighting  circuit  is  taken  off  the  middle  point  of  one 
of  the  transformers.  However,  with  this  system,  any 
unbalance  in  lighting  load  will  give  incorrect  meter 
readings.  M.  F.  Smalley, 

Ohio  Power  Company,  Meter  Superintendent. 

Newark,  Ohio. 


Pipe-Thawing  Outfit  for  the 
Coming  Winter 

A  PIPE-THAWING  outfit  which  can  be  operated  from 
a  110-volt  or  220-volt  house  service  has  been 
developed  that  may  be  operated  safely  without  requiring 
great  skill.  The  equipment  consists  of  a  1.5-kva.  trans- 
former having  llO-volt  and  220-volt  primary  windings 
and  a  16-volt  secondary,  100  ft.  to  125  ft.  (30  m.  to 
35  m.)  of  No.  6  weatherproof  copper  wire  in  pairs  for 
the  secondary  connections  and  50  ft.  (15  m.)  of  No.  14 
drop  cord  for  the  primary  connections.  The  current 
supply  is  obtained  from  a  connection  at  the  entrance 
cabinet  of  the  house-lighting  service,  using  the  220-volt 
connection  where  the  service  is  three-wire.    One  second- 


■Transformer 


•■Main  '^^"^  °^^  '-Frozen  Service 

CURRENT  FOR  THIS  OUTFIT  IS  TAKEN  FROM  THE 
HOUSE  SERVICE 

ary  connection  is  made  to  the  water  pipe  in  the  building 
and  the  other  by  means  of  a  plumber's  key  attached  to 
the  shut-off  cock  at  the  street  end  of  the  service  pipe. 

The  transformer  capacity  of  I2  kva.  has  been  found 
sufficient  for  ,'-in.  (18-mm.)  and  1-in.  (25-mm.)  iron  and 
lead  service  pipes.  The  thawing  time  ordinarily  ranges 
from  ten  to  thirty  minutes,  which  compares  favorably 
with  the  former  method  using  a  10-kva.  to  15-kva.  trans- 
former connected  to  the  2,200-volt  primary  circuit. 
Should  the  service  be  frozen  between  the  shut-off  and 
the  main  the  connection  may  be  made  to  a  neighboring 
.shut-off. 

The  transformer  used  is  of  the  ordinary  core  type 
having  a  core  made  of  sheets  of  stovepipe  iron.  The 
laminations  are  1^  in.  x  6.,'  in.  (4.6  cm.  x  17.1  cm.)  and 
I'J  in.  X  9?  in.  C4.6  cm.  x  24.7  cm.).  The  core  is  built 
up  to  a  cross-section  of  IHn.  x  li!  in.  (4.6  cm.  x  4.6  cm.), 
with  the  laminations  dovetailing  at  the  corners  in  groups 
of  five.  The  opening  through  the  core  is  5  in.  x  8  in. 
(12.7  cm.  X  20.3  cm.).  The  primary  winding  consists  of 
520  turns  of  No.  12  magnet  wire  divided  into  two 
windings  of  260  turns  for  paralleling  when  using  110 
volts  on  the  primary.  The  two  halves  of  the  primary 
winding  are  placed  in  series  when  using  220  volts.  The 
secondary  is  made  of  38  turns  of  No.  1  bare  copper  wire. 
The  transformer  is  air-cooled  and  is  mounted  in  a 
wooden  case  with  a  hole  left  through  the  box  so  that 
additional  secondary  turns  may  be  threaded  through  to 
vary  the  .secondary  voltage  if  required.  The  complete 
transformer  is  8i  in.  x  14  in.  x  13i  in.  high  (21.6  cm.  x 
35.5  cm.  X  34.3  cm.)  and  weighs  about  55  lb.  (25  kg.). 

The  current  depends  upon  the  resistance  of  the  service 
pipe,  usually  80  amp.  to  110  amp.  on  the  secondary  side 
and  11  amp.  to  16  amp.  on  the  primary. 

H.  S.  Rush, 
Associate  Professor  of  Electrical  Engineering. 
State  School  of  Science. 

Wahpeton,  N.  D. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Industrial  Tractor  Economies 

ON  THE  docks  at  Seattle,  Wash.,  electric  tractors 
have  been  effective  when  used  to  move  loaded 
trailers,  the  average  load  in  one  case  being  five  225-lb. 
(116-kg.)  cases  moved  a  distance  of  120  ft.  (30  m.) 
every  2.35  minutes.  Five  men  are  required  for  loading 
and  two  on  the  tractor.  With  the  same  equipment  fifty- 
five  310-lb.  (140  kg.)  cases  were  moved  600  ft.  ( 180  m.) 
in  an  average  time  of  4.55  minutes  per  trip.  The  docks 
were  snow-covered  at  the  time. 

The  American  Steel  &  Wire  Company  has  been  able 
to  operate  Edison  battery  tractors  more  than  twenty 
hours  a  day  by  charging  them  at  twice  normal  rate 
one-half  hour  four  times  per  day.  Once  a  week  a  full 
charge  is  given.  One  tractor  made  859  trips,  covering  a 
one-way  distance  of  812  ft.  (358  m.)  with  an  average 
load  of  2!  tons  (2  metric  tons),  returning  empty,  with 
1  total  input  to  the  battei-y  of  138  kw.-hr. 

At  the  Akron  plant  of  the  Goodyear  Rubber  Company 
four  tractors  replaced  sixteen  men  who  were  required 
to  move  1,258,000  lb.  (570,000  kg.)  of  material  during 
an  eight-hour  shift.  The  man-power  cost  was  $74  against 
$40  with  tractors.  By  the  use  of  spare  batteries  it  was 
possible  to  operate  the  tractors  twenty-four  hours  a  day, 
and  when  the  plant  was  working  three  shifts  the  four 
tractors  saved  the  company  $102  per  day. 


Chart  for  Easy  Determination  of 
Direct-Current  Line  Drop 

FOR  quickly  determining  any  one  of  the  factors,  volt- 
age drop,  length  of  line,  wire  size  and  amperes, 
in  a  direct-current  line  the  diagram  shown  here  will 
prove  useful.  The  accompanying  table  indicates  briefly 
the  method  to  follow  in  using  the  chart.  For  instance, 
to  determine  the  voltage  drop  in  a  No.  10  conductor 
carrying  5  amp.  a  di.stance  of  400  ft.  (120  m.).  Ac- 
cording to  the  table,  it  is  necessary  to  follow  from 
the  point  on  the  right-hand  side  of  the  chart  where 
the  No.  10  wire  size  is  indicated  horizontally  to  the 
diagonal  line  marked  5  amp.  From  this  point  follow 
vertically  down  to  the  diagonal  line  marked  400  ft.  From 


FOR  USE  WITH  CH.\RT  TO  DETERMINE  VOLTAGE  DROP,  ETC, 
To  Find 
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this  point  follow  horizontally  to  the  voltage  scale  on  the 
right,  where  the  voltage  drop  is  seen  to  be  2  volts.  The 
other  calculations  are  made  in  a  similar  manner.  It 
must  be  noted  that  this  chart  is  compiled  for  a  single 
conductor,  and  that  with  a  two-wire  circuit  the  total 


length  of  single  conductor  must  be  used.  When  using 
wire  sizes  No.  0000  to  No.  9  inclusive,  which  are  listed 
in  the  right-hand  column,  all  values  in  the  "drop  in 
volts"  column  should  be  divided  by  ten. 

The  range  of  the  chart  can  be  increased  to  an  almost 
unlimited  extent  by  remembering  the  following  rules: 
First,  all  values  in  both  columns  representing  amperes 
and  drop  in  volts  may  be  either  multiplied  or  divided 
by  ten  or  any  multiple   of  ten;    second,   all   values   in 
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CHART  FOR  DETERMINING  VOLTAGE  DROP  IN  DIRECT- 
CURRENT  CIRCUITS 

both  columns  representing  hundreds  of  feet  and  drop 
in  volts  may  be  either  multiplied  or  divided  by  ten  or 
any  multiple  of  ten;  third,  if  the  values  in  the  columns 
representing  hundreds  of  feet  and  amperes  are  both 
multiplied  or  divided  by  ten  or  a  multiple  of  ten,  then 
the  values  in  the  drop  in  volts  column  must  likewise 
be  multiplied  or  divided  by  the  product  of  the  other 
two  multipliers  or  divisors. 

The  chart  may  be  extended  for  wire  sizes  not  shown. 
For  instance,  if  wire  smaller  than  No.  20  is  used  the 
column  may  be  filled  in  from  No.  20  to  the  bottom  of 
the  chart.  The  spacing  will  be  the  same  as  the  sizes 
from  No.  10  to  No.  20,  and  No.  30  will  come  opposite 
the  bottom  of  the  chart.  The  larger  sizes  may  be 
filled  in  at  the  top  of  the  chart. 

This  chart  is  not  absolutely  accurate  as  slight  errors 
have  been  permitted  in  order  to  gain  uniformity,  but 
in  only  one  case  does  such  an  error  exceed  2  per  cent, 
which  is  close  enough  for  a  chart  of  this  kind.  The 
values  from  which  this  chart  was  constructed  were 
taken  from  Circular  31,  Bureau  of  Standards,  1914 
edition,  for  B.  &  S.  gage  copper  wire  at  a  temperature 
of  20  deg.  C,  or  68  deg.  Fahr.  L.  J.  VOORHEES. 

New  York,  N.  Y. 
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Pier  niuniination  Requires  Far  More 
Attention  to  Surrounding  Surfaces 

OF  FIFTY-EIGHT  large  steamship  piers  which  have 
been  inspected,  42.6  per  cent  had  illumination  which 
ivas  entirely  inadequate  and  generally  poor,  51.2  per  cent 
'£.d  fair  illumination  and  only  6.2  per  cent  had  good  il- 
lumination. The  average  watts  per  square  foot  of  these 
iectrically  lighted  pierr  was  0.16,  varying  from  a  mini- 
mum of  0.05  watt  to  a  maximum  of  0..34  watt.  Very 
-nuch  better  illumination  results  would  have  been  ob- 
tained in  nearly  every  case  had  the  equipment  been  well 
;naintained  and  the  surroundings  occasionally  painted 
with  white  or  other  light  paint.  Only  .3.6  per  cent  of 
the  piers  had  white  walls  and  ceilings;  9.1  per  cent 
light-colored  surroundings,  20  per  cent  medium-colored. 
;')2.8  per  cent  dark,  and  14.5  per  cent  very  dark  ( almost 
black). 

The  results  of  the  better  conditions  in  those  piers 
having  well-maintained  fixtures,  light  surroundings  and 
adequate  illumination  were  (a)  greater  actual  speed  of 
trucking,  (b)  markings  more  easily  read,  (c)  fewer 
mis-sent  shipments,  (d)  spoilage  and  theft  reduced,  and 
(e)  relations  with  the  public  greatly  improved.  This 
information  was  supplied  by  A.  L.  Powell,  lighting 
service  department,  Edison  Lamp  Works  of  the  General 
Electric  Company. 


overs  it  was  decided  to  rewind  the  motor  with  a  single- 
series  progressive  wave  winding,  using  two  No.  12  d.c.c. 
wires  wound  in  coils  of  three  turns  each.  In  such 
a  coil,  as  both  wires  are  in  parallel,  no  crossing  over 
is  necessaiy.  As  the  motor  was  changed  from  a  parallel 
to  a  series  winding  and  the  two  No.  12  wires  were 
used  in  place  of  the  one  No.  12,  the  voltage  of  the 
machine  remained  the  same.  Since  the  motor  was 
reconnected  as  shown  in  Fig.  2,  it  has  been  operating 
satisfactorily  for  more  than  a  year  without  any  trouble. 
Bronx,  N.  Y.  C.  A.  Johnson. 


Eliminating  Troublesome  Crossing  of 
Wires  in  Armature  Coils 

TROUBLE  which  originated  at  a  point  where  the 
wires  in  an  armature  coil  were  crossed  in  winding 
was  recently  .stopped  in  an  Eastern  industrial  plant 
by  rewinding  the  motor  with  a  different  type  of  coil, 
as  outlined  below:  After  a  number  of  coils  had  burned 
out  on  this  machine,  an  investigation  showed  that  these 
coils  were  wound  as  in  Fig.  1,  with  six  turns  of  No. 
12  double-cotton-covered  wires,  which  were  laid  two 
wide  and  three  deep  in  the  slot.     This  meant  that  the 


FIS.  I  FIG.  2 

TROUBLE  FROM  CROSSED  WIRES  IN  SIX-TURN  COIL  STOPPm  BY 

SUBSTlTVTINf;  THREE-TURN  COIL 

wire  had  to  be  crossed  when  winding.  These  cross- 
overs had  been  made  at  the  nose  of  the  coils  at  the 
lead  end,  the  coil  having  been  wound  on  a  shuttle  and 
pulled  into  shape.  The  inspection  indicated  that  when 
the  coils  were  put  in  the  armature  the  wires  had  been 
pounded  at  this  point,  weakening  the  insulation  so  that 
the  winding  was  later  short-circuited.  As  the  machine 
was  wound  on  a  single-parallel  four-circuit  progressive 
lap  winding   (Fig.  1),  in  order  to  eliminate  the  cross- 


Starting  a  Synchronous  Motor  Without 
Starting  Equipment 

TO  START  a  250-hp.  synchronous  motor  after  its 
starting  motor  had  been  removed,  the  writer  re- 
cently employed  a  method  which  consisted  in  turning 
over  the  motor  by  hand  while  energy  was  supplied  to 
it  from  a  generator  which  was  slowly  brought  up  to 
speed  from  standstill. 

This  2,200-volt  synchronous  motor  is  used  to  drive 
a  stamp  battery  in  a  large  cyanide  mill  connected  with 
a  silver  mine  in  Central  America.  An  accident  result- 
ing in  the  burn-out  of  a  25-hp.  motor  driving  some 
essential  part  of  the  mill  machinery  necessitated  the 
temporary  use  of  the  35-hp.  starting  motor  belonging 
to  the  synchronous  motor.  Barring  accidents,  it  was 
not  anticipated  that  this  would  cause  any  inconven- 
ience, since  the  stamps  are  in  operation  continuously 
and  the  synchronous  motor  is  rarely  shut  down. 

However,  about  three  days  after  the  change  had 
been  made  and  before  the  25-hp.  motor  could  be  re- 
wound, a  broken  stamp  battery  belt  required  the  shut- 
down of  the  synchronous  motor.  To  get  the  starting 
motor  back  into  place  would  have  taken  three  hour.i 
and  would  have  left  the  mill  without  the  section  that 
the  starting  motor  was  then  driving.  To  change  the 
motor  back  and  forth  would  have  entailed  a  loss  of 
from  six  to  eight  hours.  Therefore  the  following 
course  was  taken.  All  load  was  taken 
off  the  two  Pelton  wheel  hydro-elec- 
tric plants  which  drive  the  mill  and 
mine  compressor,  and  both  of  them 
were  shut  down.  The  synchronous 
motor  and  a  generator  in  one  of  the 
plants  were  then  tied  together  by 
closing  their  respective  oil  switches. 
About  ten  men  were  then  put  on  the 
belt  of  the  .-'ynchronous  motor  and 
set  to  turning  it  as  fast  as  possible. 
The  generator  was  simultaneously 
started  up,  the  field  rheostat  and  the 
exciter  rheostat  of  both  the  genera- 
tor and  the  motor  being  carefully 
adjusted  as  the  speed  increased  by 
watching  the  indicating  instruments. 
Before  the  men  turning  the  syn- 
chronous motor  realized  it  the  motor  was  turning 
under  its  own  power.  As  soon  as  this  fact  was  sig- 
naled to  the  power  plant  the  generator  speed  and 
voltage  were  gradually  brought  up  to  normal,  after 
which  the  other  power  plant  and  rest  of  the  mill  and 
compressor  plant  were  again  put  in  operation.  By 
skillful  handling  the  total  time  lost  was  less  than  an 
hour.  Frederick  Krug. 
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Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
of  Electric  Light,  Power  and  Heat 


Market  for  75,000  Electric  Ranges 
in  United  States 

ACCORDING  to  data  compiled  by  the  National  EHei- 
L  tiic  Light  Association,  there  are  at  the  present  time 
aboul  75,000  electric  ranges  in  use  in  the  United  States 
as  compared  with  only  about  10,000  in  use  in  1915.  The 
map  reproduced  herewith  shows  the  relative  density  of 
electric  ranges  in  use  by  the  states.    It  will  be  seen  that 


R.t.u.  per  pound  and  contain  not  less  than  1  per  cent  of 
water: 


DISTRIBUTION  OF  ELECTRIC  RANGES 

the  range  has  been  generally  adopted  throughout  the 
country  and  that  its  use  is  not  confined  to  any  one 
Rcction.  A  conservative  estimate  shows  a  possible 
market  during  1920  for  approximately  75.000  ranges. 
Whether  this  figure  will  be  reached  depends  largely 
upon  the  central  stations'  ability  to  finance  the  additional 
investment  in  line  and  transformer  capacity  required. 


Comparative  Costs  of  Central-Station 
and  Oil-Engine  Power 

^S  THE  fuel  cost  of  a  private  oil-engine  plant  is 
quite  low,  ranging,  with  the  price  of  oil  at  5  cents 
per  gallon,  from  4.3  mills  to  6  mills  per  kilowatt-hour, 
the  installation  of  an  oil  engine  in  preference  to  central- 
station  power  is  sometimes  considered.  Some  interest- 
ing data  comparing  the  operating  cost  of  an  oil  engine 
with  purchased  central-station  power  are  given  liy  W.  H. 
Feldmann  of  the  Consolidated  Gas,  Electric  Light  & 
Pnwer  Compary  of  Baltimore. 

The  economy  of  oil  consumption  per  brake-horse- 
power-hour  or  kilowatt-hour  varies  with  the  type  and 
make  of  engine.  However,  it  is  safe  to  assume  an 
economy  of  0.45  lb.  oil  per  brake-horsepower-hour  with 
the  Diesel  type,  and  in  the  larger  sizes  of  the  semi- 
Diesel  t>-pe  0.6  lb.  oil  per  brake-horsepower-hour  is  a 
good  figure  to  use.  One  oil-engine  manufacturer  makes 
the  following  guarantees  on  a  semi-Diesel-type  engine. 
the  fuel  oil  to  have  a  heat  value  of  not  less  than  18.000 


Per  Cent  Load 

Lb.  Oil  per  Brake  Hp.-Hr. 

100 

0.49 

75 

0.49 

50 

0.57 

Several  engines  of  this  type  installed  in  a  Baltimore 
factory  show  that  while  these  efficiencies  are  obtained 
when  the  carbon  has  been  removed  from  the  cylinders 
and  the  valves  are  well  ground  in,  there  is  a  falling  off 
when  the  engines  have  been  in  operation  a  short  time. 
Numerous  tests  of  similar  engines  confirm  the  figure 
of  approximately  10  kw.-hr.  per  gallon  of  oil  with  semi- 
Diesel  engines  of  about  200  hp. 

The  fixed  costs  of  an  oil-engine  plant  by  far  exceed 
those  of  plants  using  other  prime  movers  owing  to  the 
high  cost  of  the  engine,  lack  of  overload  capacity  and 
also  to  a  higher  depreciation  rate.  A  quotation  recently 
received  from  an  oil-engine  manufacturer  on  a  360-hp. 
Diesel  horizontal  oil  engine  with  twin  cylinders  is 
$35,810,  f.o.b.  factory,  and  therefore  the  flat  figure  of 
$100  per  horsepower  can  be  safely  assumed  for  all 
engines  of  approximately  this  size.  Installation  charges 
are  correspondingly  high,  as  a  very  substantial  founda- 
tion must  be  provided  to  eliminate  vibration.  The  price 
of  $100  per  horsepower  applies  only  to  the  engine. 
Tanks,  oil  pumps  and  necessary  piping  must  also  be 
provided. 

Oil-engine  supporters  freely  admit  an  annual  depre- 
ciation of  8  per  cent,  and  it  is  not  uncommon  in  con- 
nection with  estimates  of  cost  of  operation  of  oil-engine 
plants  to  use  12  per  cent.  The  depreciation  rate  of  10 
per  cent  should  be  adequate,  however,  and  can  easily  be 
justified  by  an  investigation  of  existing  plants.  It 
.should  be  expected  that  the  cylinders  of  an  oil  engine 
will  wear  very  rapidly  and  must  be  rebored  every  three 
years  when  running  under  a  continuous  load.  Main- 
tenance records  of  an  oil-engine  plant  having  three 
125-hp.,  two-cylinder  semi-Diesel-type  engines  show  that 
in  three  years  two  cylinder  heads  costing  $400  each  were 
broken,  three  crank  shafts  were  broken  and  thirteen 
crank  pin  bearings  were  burned  out.  In  this  particular 
plant  it  is  necessary  to  grind  the  valves  and  clean  out 
carbon  every  two  months. 

In  view  of  these  conditions  it  would  seem  advisable 
to  provide  for  maintenance  charges  an  amount  of  1  per 
cent  of  the  cost  of  the  engine,  which  may  be  more  than 
necessary  during  the  first  years  of  operation  but  will 
certainly  be  required  after  the  engine  has  been  in 
operation  for  several  years. 

Because  of  the  high  cost  of  an  oil  engine  and  the 
troubles  to  which  it  is  subject,  it  is  necessary  to  provide 
labor  of  the  highest  type,  for  economy  in  this  branch  of 
the  operating  cost  of  the  plant  will  result  in  higher  main- 
tenance charges  and  more  rapid  depreciation. 
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The  ideal  load  for  an  oil-engine  plant  is  constant  and 
for  a  long  period  of  the  day,  as  the  engine  operates  at 
highest  efficiency  with  constant  full  load,  and  because  of 
the  large  investment  the  engine  should  not  remain  idle 
many  hours  of  the  day.  However,  a  drawback  to  the 
advantage  to  be  gained  by  twenty  to  twenty-four  hours' 
operation  per  day  is  the  fact  that  duplicate  equipment 


INVESTMENT  AND  YEARLY  COST  OF  OIL  ENGINE  PLANT 

OPERATING  TEN  HdfRS  DAILY  WITH  MAXI.MUM  LOAD 

OF  200  KW.  AND  25  PER  CENT  DAILY  LOAD  FACTOR 


Investments 

( tnc  360-hp.  twin-cylinder  Diesel  oil  engine 

One  250-kw.  direct-connected  alternator  with  belted 

exciter 5,325  00 

Oil  tanks 1.500  00 

Foundations,  installation  charges,  building  altera- 
tions and  piping 6,000 .  00 

Wiring  500  00 

$49,135  00 
Yearly  Operating  Cost.'^ 

lntefestat6percenton$49, 135  00               $2,948   10 

Depreciation  at  10  per  cent  on  $49, 135  00    4,913  50 

Insurance  and  tasesat  2  per  cent  on  $49, 1  35.00 982  70 

luel  oil.  331,200  kw  -hr.  -^   12  =   27.600  gallons  at 

5  cents 1.380  00 

One  chief  engineer  at  $50  per  week            2,600  00 

One  helper  at  $30  per  week 1,56000 

1,300  gal.  lubricating  oil  at  50  cents  650  00 

Cooling  water 541   00 

Waste  and  supplies 300 .  00 

Repairs,  I  percent .        -  358   10 

Breakdown  electric  service  (used  three  times  per 

yearl            .  1,905  00 
Electric  power  purchased .  . 

Total  cost  $18,138  40 

Cost  per  kilowatt-hour  0  0547 


Ccntral-Sta- 
<  HI   Plant  tionSen-ice 

$35,810  00 


$10,876  80 


$10,876  80 
0  0328 


must  be  provided  to  permit  necessary  cleaning  and 
repairing. 

The  accompanying  tabulation  of  costs  is  based  on  the 
operation  of  an  average  plant  for  ten  hours  per  day. 
The  cost  of  energy  generated  by  the  oil  plant  is  5.47 
cents  per  kilowat-hour,  while  purchased  power  would 
:ost  only  3.28  cents  per  kilowatt-hour,  showing  that 
energy  generated  by  the  oil-engine  outfit  costs  60  per 
cent  more  than  central-station  service.  It  should  be 
noted  that  no  profit  is  expected  from  the  investment  and 
no  rental  of  space  occupied  has  been  charged. 

These  cost  comparisons  were  made  for  normal  '.imes — 
that  is,  when  oil  was  approximately  5  cents  per  gallon — 
and  of  course  the  present  price  of  12]  to  15  cents  would 
still  further  widen  the  gap  between  costs.  While  the 
present  price  of  oil  is  probably  not  the  figure  to  be 
quoted  in  the  future,  yet  it  shows  the  instability  of  the 
oil  market,  in  marked  contrast  with  the  more  stable  costs 
of  power  offered  by  central  stations. 

Thus  at  the  present  state  of  development  of  the  oil 
engine  and  with  the  uncertainty  of  the  oil  market  this 
type  of  prime  mover  cannot  compete  with  central-station 
service,  and  it  can  be  reasonably  expected  that  power 
rates  will  more  than  keep  pace  with  future  oil-engine 
developments. 

Denver  Company  Plans  Another  Record 
Vacuum-Cleaner  Campaign 

AS  A  RESULT  of  its  summer  vacuum-cleaner  cam- 
.  paign  conducted  during  the  month  of  .June,  the 
Denver  (Col.)  Gas  &  Electric  Company  sold  960  Hoover 
sweepers  in  thirty  days.  Clare  N.  Stannard,  secretary 
and  commercial  manager,  reports  that  at  least  1,500 
could  have  been  sold  during  the  campaign  had  it  been 
possible  to  secure  the  sweepers  for  immediate  delivery. 
This  company  has  been  very  successful  in  its  vacuum- 
cleaner  campaigns,  which  are  conducted  in  the  spring 
and  fall.     During  the  fall  drive  last  year  1,015  sweep- 


ers were  sold,  bringing  the  total  number  connected  to 
the  company's  lines  up  to  about  12,000.  This  year  the 
fall  campaign  is  planned  for  September,  when  the  bogie 
set  is  to  sell  twice  the  number  of  cleaners  sold  in  any 
previous  campaign  and  realize  the  schedule  set  by  the 
Hoover  company  of  two  cleaners  per  thousand  inhab- 
itants in  thirty  days. 


Ratio  of  Coal  Cost  to  Total 
Operating  Expenses 

IN  THE  accompanying  curves  is  shown  the  relation 
between  fuel  cost  and  total  operating  expense  of  the 
Detroit  Edison  Company  during  the  past  ten  years.  The 
cost  of  fuel  per  ton  from  1910  to  1915.  the  first  five 
years  of  the  period,  remained  practically  stationar^^  as 
shown  by  the  solid  curve.  During  the  years  1916-1917 
the  price  of  coal  rose  steadily  owing  to  labor  shortage, 
inadequate  transportation  facilities  and  general  infla- 
tion caused  by  the  war. 

In  1918  and  1919  the  price  per  ton  remained  prac- 
tically constant,  but  with  the  beginning  of  1920  another 
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CURVES  SHOWING  RELATION  OF  COAL  COST  TO  OPERATING 
EXPENSES 

sudden  increase  in  price  occurred,  caused  by  the  switch- 
men's strike  and  an  increased  demand  for  export  pur- 
poses. 

The  broken  line  shows  the  percentage  relation  of  coal 
cost  to  operating  expense.  In  the  period  1910-1915  this 
percentage  line  slopes  slightly  downward  as  new  equip- 
ment and  im.proved  methods  caused  a  decrease  in  the 
amount  of  coal  required  to  produce  a  unit  of  energy. 
From  1915  to  1920  the  broken  line  follows  the  same 
course  as  the  solid  line  owing  to  the  same  cause  in 
increased  cost  of  coal. 

When  considered  in  terms  of  actual  quantities  these 
relations  become  more  significant.  While  80,900  tons 
sufficed  for  the  needs  of  the  company  in  1906,  the  coal 
consumption  had  climbed  to  450,400  tons  in  1915  and  to 
975,800  tons  in  1919.  In  the  first  six  months  of  the 
present  year  64.'^,  100  tons  were  used,  being  on  the  basis 
of  1,268,000  tons  for  the  full  year.  In  price  the  coal 
has  increased  from  $2.21  per  ton  in  1915  to  $7..37  per 
ton  in  .June,  1920.  or  an  increase  of  233  per  cent.  The 
coal  used  by  the  Detroit  Edison  Company  in  1920  will 
cost  about  $5,300,000  more  than  the  same  amount  of 
coal  would  have  cost  in  1915. 
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Growth  of  Sales  Managers'  Association 
Last  Ten  Years 

AT  THE  1920  convention  of  the  Sales  Managers' 
L  Association,  held  at  Association  Island,  N.  Y.,  July 
12  to  14,  R.  S.  Hale,  superintendent  special  research 
department,  Edison  Electric  Hluminating  Company  of 
Boston,  reviewed  the  growth  of  that  organization  during 
the  last  ten  years.  An  abstract  of  his  remarks  follows: 
"The  idea  of  the  Sales  Managers'  Association  was 
started  in  the  winter  of  1909-10,  when  the  growth  of 
the  electrical  industry  and  of  the  National  Electric 
Light  Association  and  of  the  As.sociation  of  Edi.son 
Illuminating  Companies  began  to  indicate  the  need  of 
.specialization.  The  Commercial  Section  of  the  N.  E. 
L.  A.  was  one  development,  but  the  Commercial  Section 
took  in  companies  of  all  sizes,  while  the  sales  managers 
of  the  very  large  companies  were  finding  that  each  of 
them  had  some  problems  similar  to  the  prol)lems  of  the 
other  iar-ge  companies  liut  (luite  different  from  the  prob- 
lems that  formed  the  subject  of  the  papers  and  dis- 
cussions at  the  N.  E.  L.  A.  conventions.  The  idea  then 
occurred  to  the  writer,  and  undoubtedly  to  others  at 
the  same  time,  that  a  small  convention,  almost  small 
enough  for  the  delegates  to  sit  around  a  table  as  ai; 
a  committee  meeting,  would  be  of  great  value.  The 
sales  managers  of  the  big  companies  found  themselves 
getting  together  in  groups  at  the  big  convention.s,  but 
so  much  else  was  going  on  that  the  discussions  were 
left  unfinished. 

"After  talking  the  matter  over  with  the  sales  man- 
agers of  the  different  companies  the  writer  took  it  upon 
himself  to  initiate  and  plan  for  a  small  convention  of 
sales  managers  only,  and  from  the  large  companies  only, 
with  the  hope  that  if  the  plan  were  successful  it  would 
be  continued  in  later  years.  The  first  convention  was 
called  to  meet  at  Briarcliff,  N.  Y.,  on  July  11,  1910,  and 
the  following  companies  were  represented :  Edison 
Electric  Illuminating  Company  of  Boston,  Detroit 
Edison  Company.  Commonwealth  Edison  Company  of 
Chicago,  Philadelphia  Electric  Company,  United  Elec- 
tric Light  Company  of  New  York,  Edison  Electric 
Illuminating  Company  of  Brooklyn,  New  Y'ork  Edison 
Company  and  Cleveland  Electric  Hluminating  Company. 

"The  meeting  was  so  successful  that  a  committee  was 
appointed  to  arrange  for  continuing  such  gatherings. 
As  a  result  the  second  convention  was  held  at  Briarcliff, 
July  10  and  11,  1911,  with  the  following  additional 
companies:  Union  Electric  Light  &  Power  Company  of 
St.  Louis,  Consolidated  Gas,  Electric  Light  &  Power 
Company  of  Baltimore.  Potomac  Electric  Company  of 
Washington,  General  Electric  Company  of  Minneapolis 
and  Seattle  Electric  Company. 

"In  1912  the  convention  was  invited  to  meet  at  Asso- 
ciation Island,  N.  Y.,  and  met  on  Aug.  5,  6  and  7.  The 
two  Western  companies.  Seattle  and  Minneapolis, 
imitted  to  send  delegates,  but  the  Toronto  Electric 
''ompany  was  a  welcome  addition.  In  1913  the  conven- 
ion  again  met  at  the  island.  The  Toronto  Electric 
•  ompany  has  dropped  out.  but  the  Union  Gas  & 
Electric  Company  of  Cincinnati  and  the  Public  Serv- 
ice Company  of  New  Jerse.v  were  represented  for 
the  first  time.  In  1914  the  convention  was  again 
held  jit  the  island  under  the  direction  of  E.  W. 
Lloyd.  In  1915  A.  A.  Pope  was  chairman  and  the 
convention  held  at  York  Cliff.  Me.  The  New  Y'ork 
&  Queens  County  Electric  Light  &  Power  Company  was 
a  welcome  addition  to  the  membership.     In  1916  J.  D. 


Israel  was  chairman  and  the  convention  was  held  again 
at  Association  Island.  The  Public  Sei-vice  Company  of 
Northern  Illinois  was  a  new  number,  making  fourteen 
in  all. 

"At  that  convention  Mi-.  Beardslee  of  St.  Louis  was 
chosen  chairman  for  1917,  but  on  account  of  the  war  no 
conventions  were  held  in  1917  and  1918.  In  the  winter 
of  1918-19,  as  Mr.  Beardslee  had  left  the  St.  Louis 
company,  Mr.  Becker  of  the  New  York  Edison  Company 
was  appointed  chairman  for  1919  and  very  ably  got  the 
association  together  again  at  Association  Island.  In 
1920  the  convention  was  held  at  the  island  under  the 
direction  of  T.  I.  Jones  of  Brooklyn,  and  at  its  close 
R.  H.  Tillman  of  Baltimore  was  elected  chairman  for 
1921.  with  R.  R.  Young  of  New  Jersey  and  E.  A. 
Edkins  of  Chicago  on  the  executive  committee. 

At  this  convention  the  idea  of  having  a  formal  con- 
stitution and  bylaws  was  discussed,  but  the  rule 
followed  up  to  that  time  was  maintained  in  force — that 
the  chairman  and  his  executive  committee  can  do  any- 
thing they  choose  until  their  successors  are  elected,  but 
that  in  fact  they  will  arrange  the  program  so  that 
the  convention  will  continue  to  follow  the  methods  of 
the  past." 

Toronto  Hy*lro-Electric  System 
Increases  Rates 

AS  A  RESULT  of  the  continued  high  co.st  of  labor 
L  and  electrical  equipment  the  Toronto  Hydro- 
Electric  System  has  been  forced  to  increase  its  rates 
for  conimercial  lighting  and  power.   The  increased  rates 


Increase  in  Cost  of  Hydro  Service 

The  sT'"^-  advance  in  the  cost  of  labor  and  material  durinf!  recent 
ycai-3  haf  :iiai!c  it  a  djrJicull  (iroblcm  for  tlie  Toronto  Electric  CommiMion- 
«;i  to  nioinijiii  the  low  raits  for  clt-ctrk:  «»r\icc  rcaibcd  by  the  »DCC<SMve 
rcJi-Ttions  o[  IKl*  Apd  K'Vi.  Ky  llic  striclost  c*:unf>my.  iid«J  by  pheoom- 
';nai  «  \Icnsion  oCthf  S>M*rn';*  Inir'iiie^'.i  and  const-quunt  rclalivt-  decrease 
.!["  I  -rh-nl  (hjrjf.*  thij  h.l^  >o  I".-.r  bnr  possible,  but  now,  due  to  the 
jwv..  r  :  Imrlapc,  such  a  nu-th'.d  of  irietin«  the  diflicully  i^  no  longer^feav 
illc».>iid  ao  iiicrcaa^io  tuIks  has  Iccomf  ir\cvit4bl& 

Ttii'  I'v-illy  con^lilutod  niithoriiy  in  rrKard  tn  rates  i*  the  Hydro- 
Electric  Power  ComniMlon  of  On'uho.  and  in  rcsponjc  to  the  iipplicaUon 
of  the  Coninii.i.iioner*.  the  frlUurnjr  rcvjv^  ntes  for  certain  cUsses  of 
M.rviif  have  been  aillhurtnit  I-v  the  ConlIl.i^sio.^.  to  taVr  eTcct  a.*;  from  Ihr 
fii.'t  of  A  igu.t,  1020,^Ep  la^t  o.-ptembcr  b:;:«  will  be  on  the  new  s^icdTik; 

COMMFKCIAL  I.ICHTINC— "<■  ^"  «  ^•* "    *"  "•  "=»«  :»  hourV  i:*--  per 
«int(li  of  fi.nntftM  Ip«<l  or  laixliaoej  d«iaaii4- 
:><■   vr  K  W  )(     for   (i«  ficit    70    Lr-urs'   Kit   per   moofb   of  COBaKt«4  load  or 

I  lASlmUlit   lIciu3D>t 

1  Oc  r"r  K.W  tl.  Inr  ail  kdditloaal  (orsunpMoD  p«r  mceitL 
rron.pt  P>)iTi«BC  DlKCO-jn'  — lO't . 


S'nft*  <-harr«  fl  DO  per  ILP.  p«r  dodiIi  for  ibc  baUace  of  awxlmom  4<mjn<) 
or  conocriril  load. 


'  0  lo  7«r  IC  W  II    for  lh«  rcnolnmc  m'.ntblr  eonanffiplloB. 
Pconpt  P'^rsi'iK  DlacouBt  — 10%. 

D  C.  POWKR — ■''■*"1«  rSi'M  II  J$  P*r  RP-  p^f  o'oatiT  tor  ihe  Km  !•  fT  P.  of 

n,»il.L>ur.  J>m.ind  or  ^cnaccled  load. 

Srrvicr  (barcfi  11.00  r«r  HP.  p<r  Boo'h  for  bAlaacc  tt  (be  laailaim  d<<Dtnd 
ft  .-onttCvtPd   iMd. 

^  ic  t^t  K  v,-  H    tar  ibe  flrit  t9  bn«r*'  ii»m  p«r  sioath  «r  matlmgTn  dftnaad 
or  rounetiol  load. 


0  te  p«r  K  W  H.  tor  all  of  ib«  natlttsg  cnB-sraptloa  p<r  noDtk. 
Prcspt  Pa^Bi^ot  DIacoaat — 1*«. 

^Tiil<*  higher  prlcc,i  are  welcome  In  noti".  Ihr  C^mmiiotopcru  nk  t^ic 
»upT>>:i';  of  the  Sy5tcm'a  co&»ujncr3  in  Ihuff  adbering  to  tbe  Hydro  princif  ■<* 
of    Srpriy-aKMt" 

Toronto  Hydro-Electric  System 

Branch  Office: 
Carlaw  and  Ccrrard 


22fi.S  Yon  re  St 
Phone  Ad.  2120 


were  approveil  by  the  Hydro-Electric  Power  Commis- 
sion of  Ontario  to  take  effect  from  Aug.  1.  The  accom- 
panying announcement  was  issued  by  the  Toronto 
Hydro-Electric  System. 
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Motors,  Generators  and  Transformers 

Flux  Distribntion  in  the  Core  of  a  Turbo-Alternator. 
— Carl  J.  Fechheimer. — Te.sts  were  made  on  an  axially 
ventilated  alternator.  Thus  in  the  center  there  are  axial 
holes  at  different  radii,  and  single  insulated  conductors 
were  inserted  in  one  of  each  of  the  various  groups  of 
holes.  A  voltmeter  and  an  oscillograph  were  connected 
to  the  terminals  of  each  of  these  conductors  in  turn, 
and  by  means  of  this  arrangement  the  voltages,  as  well 
as  the  wave  forms  of  the  voltage,  at  various  depths  of 
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VARIATION  IN  FLUX  DENSITY  WITH  DEPTH  OF  CORE 
OF  AN  ALTERNATOR 

core  were  determined.  The  normal  voltage  of  the  gener- 
ator is  11,000,  but  oscillograms  were  taken  with  the  ter- 
minal voltages  of  8,500,  10,000  and  12,500,  all  at  no 
load.  The  variation  of  flux  density  through  the  stator 
core  is  shown  in  the  accompanying  curves,  and  it  is 
interesting  to  note  that  there  is  comparatively  small 
change  in  density  with  the  depth,  even  with  negligible 
saturation,  as  at  8,500  volts.  Much  of  the  Hux  reaches 
the  back  of  the  core,  even  though  the  length  of  its 
path  is  considerably  longer  than  at  the  inner  radius. — 
Journal   A.  I.E.  E.,  July,  1920. 

Generation,  Transmission  and  Distribution 

Losses  in  Elertrir  Networks. — R.  Capraro. — The 
relations  between  earth  impedance  and  earth  voltages, 
currents  and  losses  in  electric  networks  are  studied. 
With  the  basis  of  experiment  on  a  three-phase  high- 
tension  system,  the  author  describes  a  method  for  con- 
trolling, discovering  and  localizing  insulation  defects, 
for  the  determination  of  the  impedance  between  neutral 
and  earth  and  for  calculating  overvoltages  that  may 
be  developed.  —  Technical  Review,  July  20,  1920. 
(Abstracted  from  Elettrotecnica,  Feb.  25,   1920.) 

Tidal  Water-Power  Station.^. — G.  Mangin.— One  of 
the  chief  difficulties  in  the  way  of  an  economical  har- 
486 


nessing  of  tidal  motions  of  the  seas  is  the  pronounced 
periodicity  of  water  supply  and  the  resulting  necessity 
to  shut  down  the  plants  entirely  during  one  to  three 
hours  four  times  every  day.  The  author,  however, 
shows  that  by  electrically  connecting  two  tidal  plants 
so  situated  that  the  tidal  motions  are  displaced  with 
respect  to  time  one  plant  may  be  made  to  supplement 
the  other  so  that  no  interruptions  need  occur.  Two 
such  tandem  plants  could  be  built  in  France,  one  in 
the  neighborhood  of  Brest,  the  other  at  St.  Malo,  and 
the  article  gives  a  rather  detailed  discussion  of  this 
interesting  project.  The  interconnecting  line  would 
be  about  200  km.  (124  miles).  It  is  shovra  on  tidal 
diagrams  how  completely  the  two  plants  would  co-oper- 
ate, but  owing  to  slight  irregularities  in  the  tide,  there 
would  be  during  twenty  days  in  the  year  brief  periods, 
of  one  or  two  hours  at  most,  when  both  stations  would 
be  short  of  water  simultaneously.  If  the  tandem  system 
is  joined  to  a  larger  distribution  system  with  other 
power  stations,  the  supply  may  be  kept  up  by  tem- 
porarily overloading  the  generating  equipment  in  these 
plants.  Because  of  the  different  amplitudes  of  the 
tidal  motion  at  Brest  and  at  St.  Malo,  different-size 
basins  would  be  built  at  the  two  stations,  an  area  of 
2,000  hectares  (4,950  acres)  at  St.  Malo  being  equiva- 
lent in  capacity  to  6,900  hectares  (17,100  acres)  at 
Brest.  The  average  electrical  power  available  in  this 
development  is  estimated  at  70,000  hp.,  with  a  maximum 
of  supply  of  400,000  hp.  and  a  minimum  of  40,000  hp. 
except  for  certain  periods  during  at  most  twenty  days 
of  each  year,  when  the  supply  would  be  lower.  The 
author  points  out  the  high  cost  of  necessary  dams  and 
the  difficulties  of  constructing  turbines  for  such  low 
heads. — Revue  Generale  d'Electricite,  M.a.Y  8,  1920. 

Traction 

The  Safety  Car. — W.  D.  Bearce. — Among  the  advan- 
tages resulting  from  the  introduction  of  the  safety  car 
are:  (1)  Improvement  in  service,  (2)  freedom  from 
accidents,  (3)  increase  in  riding  habit,  (4)  lower  main- 
tenance cost,  (5)  reduction  in  labor  cost,  and  (6) 
reduction  in  power  consumption.  The  data  in  the  table 
illustrate  the  economies  and  increased  earning  possibil- 
ities for  each  car  displaced  by  the  lighter  safety  cars, 
according  to  the  author.  The  figures  in  column  A  are 
based  on  running  equal  mileage  with  no  increase  in 
cars,  those  in  column  B  are  based  on  running  40  per 
cent  more  mileage  with   30   per  cent  more  cars: 


Savings  Madf  in 

Mnititcnance  of  equipment,  annual  uuviiig,. 

Power. ,■ .  . 

Crew  wagps 
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(B)      f 
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Total  HuvinRH,  
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The  increased  service  brought  about  by  the  use  of 
safety  cars  is  shown  by  records  from  eight  cities. — 
General  Electric  Review,  July,   1920. 

Systems,  Installations  and  Appliances 

Trxtinfi  of  Mnanctic  C'lmpasst^s. — R.  L.  Ranford. — 
Information  gathered  at  the  request  of  the  War  Depart- 
ment and  the  United  States  Shipping  Board.  The  paper 
gives  a  brief  discussion  of  the  principal  performance 
characteristics  of  magnetic  compasses  together  with  a 
description  of  some  of  the  apparatus  which  is  used  at 
the  bureau  for  testing. — Scievtifrr  Papers  No.  SfiJ, 
Bureau  of  Standards,  June  18,  1920. 

Automatic  Apparatus  for  Intermittent  Trstinfi. — G. 
W.  ViNAi.  and  L.  M.  Ritchie. — This  apparatus  has 
been  de\ii-ed  to  meet  the  needs  of  the  Bureau  of 
Standards  in  making  tests  of  dry  cells  and  storage  bat- 
teries, but  is  applicable  to  nearly  any  form  of  inter- 
mittent testing  requiring  the  closing  of  electrical 
circuits  at  reguhir  time  intervals.  The  particular 
advantages  of  this  type  of  apparatus  for  making  these 
tests  are:  (H  Elimination  of  rapidly  moving  parts: 
(2)  accuracy  of  the  time  intervals;  (3)  possibility  of 
making  a  number  of  different  tests  simltaneously  with 
the  same  app;iratus. — Technical  Paper  No.  171,  Bureau 
of  Standard!^,  Aug.  14,  1920. 

Electrophysics  and  Magnetism 

IjOkx  of  Current  from  Track  Circuits. — GiROUSSE. — 
The  present  paper  forms  a  continuation  of  a  previous 
publication  which  was  referred  to  here  some  time  ago. 
The  author  now  attacks  the  very  general  problem  of 
determining  the  distribution  of  equipotential  lines 
around  a  current-carrying  conductor  of  arbitrary  form, 
which  is  placed  on  the  surface  of  and  in  electrical  con- 
tact with  a  semi-infinite  body  of  relatively  poorly  con- 
ducting material.  General  expressions  are  obtained  by 
integrating  T-aplace's  e(|uation,  but  these  being  rather 
cumbersome  and  complicated,  they  must  give  place  to 
certain  simplified  formulas  of  verj'  satisfactor>' 
accuracy.  The  results  of  computations  according  to  the 
new  formulas  of  the  potential  distribution  in  several 
practical  cases  are  demonstrated  graphically. — Revue 
Gcnerale  d' Elect ricite,  June  26,  1920. 

A  Rule  for  Deterniininci  the  Direction  of  the  Induced 
Emf. — E.  Thovez. — The  author  sets  forth  a  rule  for 
determining  the  sense  of  the  emf.  induced  in  a  con- 
ductor in  relative  motion  in  a  magnetic  field.  In  the 
case  of  a  conductor  in  which  a  current  flows  the  mag- 
netic lines  generated  by  such  a  current  are  traced  by 
the  corkscrew  rule.  In  the  case  of  a  conductor  forced 
through  a  field  by  an  external  force  the  author  gives 
as  the  rule  that  the  magnetic  lines  of  the  current 
generated  in  this  conductor  are  of  the  same  sense  as 
the  lines  of  the  magnetic  field  it  meets  in  its  motion. 
As  the  lines  of  the  field  are  deflected,  it  follows  that 
a  force  opposite  to  the  driving  force  acts  upon  the 
conductor.— Sc/cHre  Abstracts,  Section  P,  July  80,  1920. 
(Abstracted   from   Elettrotecnica,   April   5,    1920.) 

Some  AnpUcations  of  Thermionic  Valve  Rectifiers. — 
R.  L.  Smith-Rose. — The  development  of  the  kenotrou 
rectifier  in  its  application  to  X-ra\-  tubes  and  measure- 
ment of  peak  voltages  is  described.  In  the  second 
installment  the  utility  of  the  kenotron  rectifier  in  the 
production  of  high-voltage  direct  current  and  also  the 
two-electrode  valve  as  a  low-voltage  rectifier  are  con- 
sidered.— Beama,  June  and  July,  1920. 


Telegraphy,  Telephony  and  Signals 

Radio  Direction  Changes  and  Variations  of  Audibil- 
ity.— Carl  Kinsley  and  Albert  Sobey. — As  a  result 
of  a  large  number  of  .systematic  measurements  on  the 
direction  of  incoming  signals,  using  loop  reception, 
variations  of  considerable  magnitude  in  the  apparent 
direction  and  occurring  within  short  periods  of  time 
were  found.  Their  dependence  on  length  and  character 
of  wave  are  studied.  There  are  certain  possible  theories 
of  transmission  proposed  to  account  for  the  obser\'ed 
phenomena,  notably  reflection  at  the  atmospheric 
isothermal  layer  (fi.2  miles,  10  km.  high)  and  the  pro- 
duction of  rotating  fields  at  the  receiving  station. — 
Proceedinfis  Institute  of  Radio  Enfiineers,  August,  1920. 

Use  of  Electric  Filters  for  Elimination  of  Harmonics 
in  Marhine  Transmitters  for  Radio. — K.  W.  Wac.ner. — 
Because  of  the  very  troublesome  disturbances  from  the 
Nauen  overtones,  the  problem  of  eliminating  harmonics 
in  radio  transmitters  has  had  much  attention  in  Ger- 
many. In  the  present  paper  certain  experiments  are 
reported,  which  were  carried  out  in  the  Siemens  & 
TTalske  Wernerwerk  with  high-frequency  wave  filters. 
An  impure  wave  was  generated  by  a  9,.500-cycle  machine 
and  stepped  up  by  two  frequency  doublers  to  ."^S.OOO 
cycles,  that  is.  7,800  m.  wave  length.  The  audibility 
of  the  second  harmonic,  when  using  beat  reception, 
was  about  1(5.7  per  cent  of  the  audibility  of  the  funda- 
mental, while  the  relative  audibility  of  the  third 
harmonic  was  about  12. .5  per  cent.  By  interposing 
between  the  frequency  doublers  and  the  antenna  an 
electric  filter  consisting  of  two  T-sections  ^inductance 
in  series,  capacity  in  shunt)  the  audibility  of  the  second 
harmonic  was  brought  down  to  a  few  per  cent,  while 
the  higher  harmonics  were  almost  entirely  suppressed. 
The  absolute  audibility  of  the  fundamental  was  dimin- 
ished only  about  5  per  cent  by  the  filter. — Jahrbuch  fiir 
drahtlose  Tel.  und  Tel.,  May,  1920. 

Miscellaneous 

New  Swedish  Water-Power  Lcfiislation.—R.  Garding. 
— Heretofore  hydro-electric  development  of  smaller 
waterfalls  has  often  been  delayed  for  years  owing  to 
the  difficulty  of  reaching  an  agreement  in  case,  for 
instance,  different  interests  control  the  two  sides  of  the 
river.  A  law  therefore  has  been  passed  which  makes 
it  impossible  for  one  man  to  hold  up  the  development 
of  a  waterfall  where  he  is  part  owner.  If  one  of  the 
owners,  say  .4,  offers  to  the  others  to  enter  upon  a 
joint  enterprise  for  the  exploitatioi.  of  the  fall,  but 
the  other  owner,  B,  declines,  then  A  has  full  right  to 
develop  all  the  available  water  power  on  his  own 
account,  and  the  law  provides  what  damages  he  shall 
pay  to  B.  Such  damages  do  not  take  the  form  of 
money,  but  A  has  to  deliver  to  /?  a  certain  amount  of 
electric  power  (in  kilowatts)  corresponding  to  B's 
quotum  of  the  available  undeveloped  power.  However, 
since  A  has  to  stand  all  costs,  allowance  should  first 
be  made  for  first  cost,  for  loss  in  machinery  and  for 
cost  of  operation,  and  finally  also  for  the  yearly  cost 
of  the  transmission  from  the  power  plant  to  the  place 
where  B  receives  the  power.  These  various  cost  items 
are  converted  into  electric  energy  (kilowatt-years)  and 
subtracted  from  B's  part  of  the  total  developed  number 
of  kilowatts.  Mathematical  expressions  are  given  show- 
ing how  the  joint  owner  B's  net  quotum  of  energy 
should  be  computed. — Teknisk-  Tidskrift,  Elektroteknik, 
June  2,  1920. 
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Application  for  a  certificate  of 
public  convenience  has  been  filed  by 
the  Pacific  Gas  &  Electric  Company 
to  develop  358,000  kw.  on  the  Pit 
River  at  a  cost  of  $125,000,000. 

Engineering  Council  has  offered 
its  services  to  the  Federal  Power 
Commission  to  act  in  an  advisory 
capacity  on  technical  matters  and 
will  confer  through  its  waterpower 
conservation  committee  with  the 
commission  next  Friday. 

Applications  for  preliminary  per- 
mits have  been  made  to  the  Federal 
Power  Commission  for  developments 
in  southeastern  Alaska,  on  the 
Withlachocchee  River  in  Florida,  on 
the  Des  Plaines  and  Illinois  Rivers 
in  Illinois,  on  the  Susquehanna 
River  in  Maryland,  on  the  New 
River  in  West  Virginia  and  at  Priest 
Rapids  on  the  Columbia  River  in 
Washington. 

Mop.E  THAN  1,700  employees  of 
the  General  Electric  Company  have 
completed  twenty-five  years  of  serv- 
ice with  the  company,  with  a  com- 
bined term  of  employment  of  47,709 
years. 

Successful  tests  have  just  been 
completed  by  the  Navy  in  electaric- 
ally  piloting  vessels  into  harbor  by 
means  of  a  submerged  armored 
cable. 

Arrangements  have  been  com- 
pleted for  the  annual  convention  of 
the  Association  of  Iron  and  Steel 
Electrical  Engineers,  to  be  held  in 
New  York  at  the  Hotel  Pennsyl- 
vania Sept.  20  to  24. 

From  now  until  Oct.  1,  and  pos- 
sibly until  November,  except  on  Sat- 
urdays and  Sundays,  electric  light- 
ing is  barred  for  advertising  pur- 
poses, ornamental  outdoor  lighting 
and  excessive  street  lighting  in 
northern  California  because  ot 
power  shortage  due  to  low  water. 

Classification  and  reindexing 
of  the  California  Electrical  Safety 
Code  and  th ,  National  Electrical 
Code  is  now  under  way  in  California 
to  secure  in  one  place  all  rules  on 
the  same  subject  in  order  that  in- 
consistencies may  be  eliminated  and 
uniform  inspection  followed  thi-ough- 
out  the  State. 

Pennsylvania  Electric  Asso- 
ciation's plans  for  its  thirteenth 
annual  convention,  at  Bedford 
Springs,  Sept.  8-11,  have  been  com- 
pleted and  the  program  has  been 
announced. 

Longer  maturities  and  higher 
yields  characterized  the  August  elec- 
tric light  and  power  utility  financing, 
of  which  a  total  of  $13,620,000,  the 
lowest  of  any  month  since  February, 
is  reported. 


Telephonic  amplification  of  the 
human  voice  was  used  for  the  first 
time  in  Boston,  Mass.,  at  an  outdoor 
meeting  on  Aug.  28,  when  Gov.  Cool- 
idge,  Senator  Lodge  and  other  speak- 
ers addressed  the  Massachusetts  Re- 
publican League. 

A  slight  improvement  in  collec- 
tions was  noted  at  the  end  of  last 
week  in  New  England  jobbing  cir- 
cles. Room  for  much  better  credit 
conditions  exists,  but  an  optimistic 
note  was  sounded  by  a  number  of 
widely  separated  jobbers  as  to  the 
outlook. 


News 
in  Brief 

Summary      of     Market 
Conditions  and  of  Re- 
cent and  Approaching 
Happenings  of  Im- 
portance to  the 
Industry 


Better  labor  conditions  are  here, 
asserted  a  number  of  New  Eng- 
land electrical  manufacturers,  to 
whom  inquiry  was  directed  last  week 
by  the  Electrical  World. 

A  VERY  favorable  reaction  is  com- 
ing from  those  societies  which  were 
invited  to  join  the  Federated  Ameri- 
can Engineering  Societies,  from  al- 
most all  of  which  replies  have  now 
been  received. 

Because  coal  was  accumulating 
at  tidewater  shipping  points  the 
Interstate  Commerce  Commission 
has  suspended  until  Sept.  6  the 
order  granting  to  New  England 
priority  of  coal  shipments  by  water. 

The  Water  Power  League  of 
America  has  arranged  for  a  two- 
day  convention  in  Washington  on 
Oct.  7  and  8. 

A  $5,000,000  issue  of  7-per  cent 
ten-year  gold  notes  of  the  Hartford 
Electric  Light  Company  has  just 
been  placed  on  the  market  at  a  price 
to  yield  7S  per  cent. 

Western  members  of  the  A.  I. 
E.  E.  are  urging  that  the  annual 
convention  be  held  next  year  at 
Salt  Lake  City  in  conjunction  with 
the  Pacific  Coast  convention. 

Establishment  by  the  Ford  Mo- 
tor Company  of  an  educational 
department,    to    be    known    as    the 


Ford  Technical  Institute,  with  uni- 
versity rank,  which  will  grant  de- 
grees in  mechanical,  electrical  and 
chemical  engineei'ing,  has  been  an- 
nounced. 

The  Worcester  (Mass.)  Electric 
Light  Company,  it  is  reported,  vsdll 
increase  its  coal-excess  rate  for 
power  on  account  of  the  advance 
in  freight  rates  probably  from  the 
present  excess  of  I2  mills  per  dollar 
advance  in  coal  to  2  mills. 

Strong  belief  in  a  gradual  and 
natural  readjustment  of  business 
conditions  without  financial  or  eco- 
nomic disorder  is  expressed  by  the 
committee  on  statistics  and  stand- 
ards of  the  Chamber  of  Commerce 
of  the  United  States  in  its  semi- 
annual review  of  crop  and  gen- 
eral business  conditions  issued  on 
Monday. 

The  right  of  the  Interstate  Com- 
merce Commission  to  issue  coal  ship- 
ment priority  orders  to  the  North- 
west, New  England  and  to  utilities 
has  been  raised  by  certain  Ohio 
cities. 

Representatives  of  the  Michigan, 
Wisconsin,  Illinois  and  Indiana  elec- 
tric associations  on  Aug.  27  organ- 
ized the  Great  Lakes  Section  of  the 
N.  E.  L.  A. 

The  American  Telephone  &  Tele- 
graph Company  announces  that  it 
intends  to  change  as  quickly  as 
practicable  all  its  press  news  serv- 
ice over  to  printing  telegraph. 

Stockholders  of  the  Philadelphia 
Electric  Company  have  ratified  the 
proposal  to  authorize  $15,000,000  of 
8  per  cent  cumulative  preferred 
stock,  $6,000,000  of  which  will  be 
offered  to  stockholders  shortly. 

Fuel  and  car  shortage  has  short- 
ened the  supply  of  bare  wire,  al- 
though copper  rods  are  plentiful. 

General  Electric's  business  for 
the  first  six  months  of  the  year  was 
running  at  an  annual  rate  of  $380,- 
000,000  and  Westinghouse  business 
during  the  second  quarter  of  the 
year  at  $160,000,000  a  year. 

Some  improvement  is  beginning 
to  be  noticed  in  the  electrical  busi- 
ness as  the  first  of  the  fall  buying 
appears,  although  generally  summer 
market  conditions  continue  to  pre- 
vail. 

Stocks  continue  to  get  better 
and  deliveries  are  improving,  but 
nowhere  are  there  any  complete 
stocks  reported. 

Public  utilities  of  New  England, 
according  to  a  survey  made  by  the 
Boston  News  Bureau,  have  on  hand 
but  28.7  per  cent  as  much  coal  as 
they  should  have  at  this  time. 


News  of  the  Industry 


Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Engineering  Council  May  Advise 
Federal  Power  Coinniis^ion 

NEXT  Friday  the  Federal  Power  Commission  will 
confer  with  the  water  conservation  committee  of 
Engineering  Council,  which  has  tendered  its  services 
to  the  commission  to  act  in  an  advisory  capacity  on 
technical  matters.  The  proffer  carries  the  provision 
that  the  committee  is  to  advise  on  technical  matters 
only,  mainly  the  financial  features  of  the  law,  such  as 
depletion,  amortization  of  reserves,  rental  charges  and 
allocation  of  earnings.  Calvert  Townley  is  the  chair- 
man of  Engineering  Council  committee.  Other  mem- 
bers are  Charles  T.  Main,  H.  Hobart  Porter,  M.  0. 
Leighton,  Allen  Hazen,  Arthur  P.  Davis,  Arthur  E. 
Morgan  and  F.  W.  Scheidenhelm. 


Federated  Engineering  Societies 
Favorably  Received 

REPLIES  to  the  letter  of  invitation  to  join  the 
Federated  American  Engineering  Societies  have 
been  received  from  nearly  eveiy  society,  according  to 
R.  L.  Humphrey,  chairman  of  the  joint  conference  com- 
mittee. While  the  matter  will  have  to  be  placed  before 
the  membership  of  each  society  for  action,  the  replies  to 
the  invitation  to  join  show  a  very  favorable  reaction. 

In  addition  to  the  A.  I.  E.  E.,  A.  S.  M.  E.,  Detroit 
Lngineering  Society  and  Technical  Club  of  Dallas,  which 
were  mentioned  in  the  Electrical  World  last  week, 
the  Cleveland  Engineering  Society  has  joined  the 
federation. 

The  matter  is  actively  before  a  number  of  societies 
and  a  decision  in  most  cases  is  expected  prior  to  the 
November  meetin;:  of  the  federation.  The  American 
Society  of  Civil  Engineers'  governing  board  already 
has  ordered  a  letter  ballot  to  be  taken.  The  mining 
engineers  have  referred  the  matter  to  their  finance  com- 
mittee, which  is  expected  to  take  favorable  action,  and 
formal  acknowledgment  is  expected  at  the  fall  council 
meeting.  The  American  Society  for  Testing  Jlaterials 
IS  about  to  send  out  a  questionnaire  to  its  membership. 


California  Power  Administrator  Curtails 
Lighting  to  Save  Power 

FURTHER  tightening  of  the  power  use  in  California, 
necessitated  by  the  power  shortage  caused  by  lack  of 
rainfall  last  winter,  is  seen  in  the  following  order  issued 
I  on  Aug.  31,  1920,  by  State  Power  Administrator  H.  G. 
Sutler  to  power  companies  and  city  mayors  of  central 
lid  northern  California.  The  order,  which  is  effective 
immediately  and  continues  in  effect  until  Oct.  1,  except- 
ing only  Saturdays  and  Sundays,  states  that  "No  elec- 
tric energy  shall  be  furnished  or  used  for  advertise- 
ments, notices,  announcements  or  signs  designating  the 


location  of  an  office  or  a  place  of  business  or  nature  of 
any  business;  for  the  external  illumination  or  orna- 
mentation of  any  building;  for  lights  in  the  interior 
of  stores,  offices  or  other  places  of  business  when  such 
stores  are  not  open  for  business;  for  excessive  street 
lighting  intended  for  display  or  advertising  purposes. 
This  order  shall  not  be  construed  to  prohibit  furnishing 
or  using  electricity  for  such  lights  as  may  be  required 
by  law  or  public  safety." 


New  England  Coal  Priority  Suspended 
for  Few  Days 

SHORTAGE  of  vessels  at  tidewater  coal-shipping 
ports  was  given  by  the  Interstate  Commerce  Com- 
mission as  its  reason  for  issuing  an  amendment  to 
Service  Order  No.  11,  which  suspends  from  Sept.  2  to 
Sept.  6  the  order  giving  New  England  fuel  priority. 
Large  accumulations  of  coal  have  taken  place,  espe- 
cially at  Baltimore.  The  amendment  may  be  extended 
if  the  congestion  at  ports  is  not  relieved. 


Manufacturers  Attend  N.E.L.A.  Executive 
Committee  Meeting  for  First  Time 

REPORTS  of  progress  were  made  and  budgets  pre- 
.  sented  for  approval  by  the  national  sections  and 
geographic  divisions  at  the  executive  committee  meeting 
on  Wednesday  of  the  National  Electric  Light  Associa- 
tion. A  net  gain  during  the  year  of  297  Class  A 
members  was  i-eported.  The  publicity  program  was  out- 
lined and  approved.  Indorsement  was  given  to  the 
action  of  the  American  Water  Works  Association  in 
approving  at  its  recent  convention  the  grounding  of 
secondaries  of  electric  light  systems  to  water  piping. 

This  meeting  was  the  first  of  a  series  of  three  big 
meetings  of  the  association's  executive  committee 
planned  for  the  year.  The  next  will  be  held  in  the  East 
in  December  and  the  third  in  Chicago  in  March. 

For  the  first  time  manufacturers  appeared  at  an 
executive  committee  meeting.  Under  the  new  classifi- 
cation adopted  at  the  Pasadena  meeting  E.  W.  Rice, 
General  Electric  Company;  E.  M.  Herr,  Westinghouse 
Electric  &  Manufacturing  Company,  and  W.  A.  Layman, 
Wagner  Electric  Manufiicturing  Company,  were  ap- 
pointed members  of  the  committee.  Messrs.  Rice  and 
Herr  were  present  and  Mr.  Layman  unfortunately  was 
detained  en  i-oute  by  transportation  delays. 

Others  who  attended  the  meeting  were:  President 
Martin  J.  Insull,  Vice-Presidents  M.  R.  Bump  and  Frank 
W.  Smith;  H.  C.  Abell,  treasurer;  W.  H.  Atkins,  Edison 
Electric  Illuminating  Company  of  Boston;  T.  D. 
Crocker,  president  North  Central  Division;  C.  R.  Hayes, 
president  New  England  Division;  E.  W.  Lloyd,  Com- 
monwealth Edi?on  Company,  Chicago;  W.  C.  Lounsbury, 
president  Great  Lakes  Division;  W.  R.  Kenney,  presi- 
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dent  Pennsylvania  Electric  Association;  Walter 
Neumuller,  New  York  Edison  Company;  E.  A.  Phinney. 
president  Rocky  Mountain  Division;  0.  H.  Simonds, 
president  Middle  West  Division;  M.  S.  Seelman,  chair- 
man Commercial  Section;  Leon  H.  Scherck,  president 
Eastern  New  York  Section;  M.  S.  Sloan,  vice-chairman 
Public  Relations  Section;  J.  C.  Van  Duyne,  chairman 
Accounting  Section;  M.  H.  Aylesworth,  executive 
manager;  S.  A.  Sewall,  acting  secretary;  A.  J.  Marshall, 
committee  secretary;  Fred  W.  Herbert,  superintendent 
service  department;  George  F.  Oxley,  director  of 
publicity;  W.  .J.  Canada,  electrical  engineer;  Eugene 
Vinet,  secretary  Canadian  Electrical  Association;  and 
by  invitation  A.  B.  Lisle,  Narragansett  Electric  Light- 
ing Company,  Providence,  R.  I.;  H.  T.  Sands,  A.  B. 
Tenny  Company,  Boston,  Mass. ;  R.  S.  Hale,  Edison  Elec- 
tric Illuminating  Company  of  Boston,  and  R.  V.  Prather, 
.secretary  of  the  new  Great  Lakes  Division. 


the  call  of  the  president.  At  the  present  time  it  is  not 
the  intention  to  hold  an  annual  convention  of  the  sec- 
tion other  than  the  executive  committee  meeting.  The 
associations  of  the  four  states  comprising  this  geo- 
graphic section  will  continue  their  annual  convention.s. 


Right  of  I.  C.  C.  to  Issue  Coal 
Priorities  Questioned 

IN  A  petition  for  modification  of  the  Interstate  Com- 
merce Commission's  Service  Order  No.  10,  for 
priority  of  coal  shipments  to  the  Northwest,  Cleveland, 
Akron  and  other  Ohio  cities  have  raised  the  question 
whether  the  commission  has  exceeded  its  authority 
under  the  transportation  act  to  issue  priority  orders. 

"If  the  commission  did  not  have  the  power  to  issue 
Service  Order  No.  10,"  said  Chairman  Clark,  "then  it 
follows  that  it  had  no  power  to  issue  priority  orders 
with  respect  to  supplying  coal  to  public  utilities  and 
public  institutions.  If  that  is  true,  then  there  is  noth- 
ing to  do  but  to  keep  hands  off  and  let  the  coal  go 
where  it  will." 

At  the  request  of  the  commission  briefs  will  be 
filed  by  all  those  who  care  to  give  their  view  as  to 
the  emergency  powers  of  the  commission  under  the 
car  service  sections  of  the  transportation  act. 

Pending  the  filing  of  these  briefs,  an  attempt  will 
be  made  to  work  out  a  plan  for  relieving  the  cities  of 
Cleveland  and  Akron  and  other  Ohio  cities. 


Great  Lakes  Section  of  IN.  E.  L.  A. 
Organized 

Ar  A  MEETING  of  representatives  from  the  electric 
associations  of  Michigan,  Wisconsin,  Illinois  and 
Indiana  held  in  Chicago  on  Aug.  27  the  Great  Lakes 
section  of  the  National  Electric  Light  Association  was 
organized.  The  following  officers  were  elected  at  that 
time:  President,  W.  C.  Lounsbury,  Superior,  Wis.; 
vice-president,  Phil  Palmer,  Lafayette,  Ind.;  secretary- 
treasurer,  R.  V.  Prather,  Springfield,  111.  Chairman  of 
the  various  sections  were  appointed  as  follows:  Public 
Relations  Section,  A.  C.  Mar.<hall,  vice-president  Detroit 
Edison  Company ;  Commercial  Section,  John  G.  Learned, 
vice-president  Public  Service  Company  of  Northern 
Illinois;  Technical  Section,  George  E.  Lewis,  Detroit 
Edison  Company,  Ann  Arbor,  Mich.  The  chairman  of 
the  Accounting  Section  has  not  yet  been  appointed,  but 
it  is  expected  the  selection  will  be  from  Indiana. 

The  general  conference  of  the  Great  Lakes  Section 
will  be  made  up  of  three  delegates  from  each  member 
state,  each  delegation  having  one  vote.  Semi-annual 
meetings  of  the  delegates  are  to  be  held  in  April  and 
July  of  each  year  and  special  meetings  may  be  held  upon 


Great  Western  Company  Issues  Bonds  to 
Complete  Caribou  Plant 

TO  COMPLETE  its  Caribou  power  project  and  a 
new  165,000-volt  steel  tower  transmission  line 
from  the  Caribou  plant  to  Valona  the  Great  Western 
Power  Company  of  California  has  issued  $3,500,000  in 
8  per  cent  ten-year  bonds.  This  plant  will  have  an 
initial  installed  capacity  of  44,000  kw.  and  the  hydraulic 
development  will  be  sufficient  to  increase  the  capacity 
to  66,000  kw.  by  the  addition  of  another  unit. 

It  is  expected  to  have  the  Caribou  plant  in  operation 
early  in  the  spring  of  1921  and  the  additional  capacity 
of  44,000  kw.  will  materially  relieve  the  power  shortage 
in  San  Francisco  and  the  territory  served  by  the  Great 
Western  Power  Company.  H.  P.  Wilson,  vice-president 
of  the  company,  stated,  however,  that  practically  the 
entire  capacity  of  the  new  plant  was  already  contracted 
for  and  that  the  installation  of  the  additional  unit 
probably  would  be  made  in  the  near  future. 

Original  estimates  on  the  cost  of  this  project,  includ- 
ing the  transmission  line,  were  36,057,430.  It  is  now 
estimated  that  the  cost  will  be  110,674,897.  Increases 
in  cost  of  all  materials  and  supplies,  increases  in 
wages  and  diflflculty  in  keeping  employees  permanently 
engaged  on  the  construction  work  were  given  as  reasons 
for  the  increased  costs. 


Further  Applications  for  Water 
Power  Permits 

THE  Tangass  Pulp  &  Paper  Company  has  applied  to 
the  Federal  Power  Commission  for  a  preliminary 
permit  for  the  utilization  of  Fish  Creek,  Swan  Creek, 
Big  Lake,  Mirror  Lake  and  Swan  Lake,  in  southeastern 
Alaska,  for  power  purposes  and  authority  to  construct 
power  plants,  pulp  and  paper  mills  on  Carroll  inlet. 
The  application  is  made  by  M.  M.  Lyter,  attorney, 
Alaska  Building,  Seattle,  Wash. 

The  Cove  Company  of  Oscala,  Fla.,  has  applied  for  a 
preliminary  permit  to  erect  a  dam  and  power  house 
on  the  Withlachoochee  River  above  Stokes  Ferry  for 
the  purpose  of  generating  hydro-electric  power. 

The  State  of  Illinois,  in  the  person  of  Gov.  Frank  0. 
Lowden,  has  applied  for  license  covering  power  develop- 
ment on  the  Des  Plaines  and  Illinois  Rivers. 

W.  A.  Bromgold  of  York,  Pa.,  has  applied  for  a  pre- 
liminary permit  to  erect  a  dam  on  or  across  the  Sus- 
(juehanna  River  at  or  near  Cumberland,  Md.,  below  the 
mouth  of  Yellow  Breeches. 

The  Tri-State  Power  &  Milling  Company  of  West 
Virginia  and  the  Tri-State  Power  Company  of  Vir- 
ginia have  asked  for  a  preliminary  permit  to  erect  a 
dam  and  a  power  house  for  hydro-electric  purposes  at  a 
point  below  Anderson  Falls  of  New  River,  in  Summers 
County,  W.  Va.  The  application  was  filed  by  0.  L. 
Stearnes  of  Salem,  Va. 

The  Priest  Rapids  Irrigation  District  has  made  ap- 
plication for  a  preliminary  permit  to  develop  power  on 
the  Prie.st  Rapids  of  the  Columbia  River.  The  appli- 
cation was  filed  by  W.  J.  Kincaid  of  White  Bluffs,  Wa.sh. 
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Geogira|»liic  Division  of  Institute 
Arousing  Interest 

CONSIDERABLE  interest  is  being  taken  throughout 
the  country  in  the  division  of  the  membership  of 
the  A.  L  E.  E.  into  geographic  districts,  from  each -of 
which  a  vice-presitlent  will  be  elected.  This  action  "was 
decided  upon  by  vote  of  the  membership  last  spring. 

As  a  result  a  special  committee  has  been  appointed 
to  make  recommendations  to  the  directors  regardinir  the 
number  of  districts  and  how  they  shal)  be  defined. 
H.  H.  Barnes  is  chairman  of  this  committee,  which  wiU 
hold  its  first  meeting  on  Sept.  9. 


Unification  of  Codes  in  California 

CONSOLIDATION  of  the  California  Electrical 
Safety  Code  and  the  National  Electrical  Code  (Fire 
Code)  is  now  under  way  by  a  California  committee, 
with  S.  J.  Lisberger,  engineer  of  the  San  Franci.sco 
district  of  the  Pacific  Gas  &  Electric  Company,  as  chair- 
man. The  consolidation  will  largely  be  a  subject  clas- 
sification and  a  reindexing  so  that  all  similar  rules  of 
both  codes  relating  to  the  same  subjects  will  be  con- 
gregated in  one  place  under  the  correct  inde.\  heading. 
At  the  same  time  inconsistencies  will  likely  be  removed 
and  uniform  inspection  will  follow  throughout  the 
state.  It  has  also  been  suggested  that  the  new  code 
recognize  the  labels  of  the  UnderwTiters'  Laboratories. 
The  committee  of  revision  is  representative  of  manu- 
facturers, jobbers,  contractor-dealers,  commercial  bodies 
and  labor  unions. 

Co-operative  Movement  in  British 
Coliunbia 

FURTHER  plans  of  the  British  Columbia  Electrical 
Association  have  been  announced  by  the  advisory 
committee,  whose  names  were  printed  in  the  Electrical 
World,  Aug.  28,  1920.  page  448.  The  foundation  of  the 
association  will  be  educational  in  nature  and  it  will 
not  be  the  intention  to  seek  directly  the  sale  of  more 
electric  appliances  or  service  but  to  advocate  such  busi- 
ness methods  and  co-operation  as  will  result  in  better 
business  and  more  general  prosperity  of  the  industry. 
The  association  will  broadly  follow  the  plan  of  the  Cali- 
fornia Electrical  Co-operative  Campaign  and  that  to  be 
followed  by  the  Northwest  Electric  Light  &  Power 
Association.  The  plans  of  the  latter  were  reported  in 
the  Electrical  World,  July  17,  1920,  page  140. 

In  detail  the  British  Columbia  Association  plans  to 
tl)  promote  the  use  of  proper  accounting  methods  by 
dealers;  (2)  assist  contractor-dealers  to  improve  their 
merchandising  methods;  (3)  encourage  the  use  of  more 
advertising  by  dealers  and  urge  the  use  of  sales  helps 
and  advertising  issued  by  manufacturers  and  jobbers; 
(4)  assist  dealers  to  improve  the  appearance  of  their 
stores  and  window  displays;  (5)  promote  the  use  of 
high  quality  material  and  workmanship  by  contractors; 
(6)   encourage  contractors  to  adopt  standard  practice 


Period 
20-yenr 
JO-ycar 
lOyrar 

5-yt'iir 
10-year 


methods  ot  estimating  costs;  (7)  urge  upon  contractors 
and  architects  the  installation  of  sufficient  outlets  for 
the  convenient  use  of  all  electrical  appliances;  (8)  urge 
contractor-dealers  to  make  reports  to  headquarters  of 
appliances  sold  for  the  proper  guidance  of  the  advisory 
council;  (9)  urge  non-member  contractor-dealers  to  be- 
come members  of  the  Electrical  Contractor-Dealer  Asso- 
ciation of  British  Columbia;  (10)  promote  better  ac- 
quaintance and  co-operation  between  central  station 
employees  and  contractor-dealers  and  their  employees. 


385,000-Kw.  Pit  River  Development 
to  Require  $125,000,000 

THE  development  of  the  385,000  kw.  available  on 
Pit  River  in  Shasta  County,  Cal.,  220  miles  north  of 
San  Francisco,  by  the  Pacific  Gas  &  Electric  Company 
has  reached  the  step  where  the  company  has  filed  an 
application  with  the  Railroad  Commission  of  California 
for  a   certificate  of   public  convenience   and   necessity. 

An  ultimate  expenditure  of  $125,000,000,  divided 
equally  between  power  plants  and  distribution  systems, 
will  add  7,000,000  kw.-hr.  to  the  daily  capacity  of  the 
company's  system,  which  is  about  double  the  present 
capacity  of  all  their  plants.  The  peak  load  in  1920 
is  estimated  to  reach  254,000  kw.  and  in  1928  388,000 
kw.,  with  an  output  in  the  latter  year  of  2,170,000,000 
kw.-hr.  The  present  plant  capacity  of  350,875  kw.  will 
be  increased  to  590,875  kw.  by  the  addition  of  159,000 
kw.  of  hydro-electric  plant  capacity. 

The  present  plans  call  for  transmission  of  the  Pit 
River  output  at  110,000  volts  to  a  point  of  connection 
with  the  110,000-volt  line  now  in  operation  between  San 
Francisco  and  the  Drum  power  station,  144  miles  north- 
east of  San  Francisco.  It  is  planned  that  the  Pit  River 
power  will  ultimately  be  transmitted  at  220,000  volts 
directly  to  the  San  Francisco  Bay  district. 


Longer  Terms  and  Higher  Yields 
in  August  Financing 

LONGER  maturities  and  a  slightly  higher  average 
^  yield  characterize  the  electric  light  and  power  public 
utility  financing  for  August.  The  total  of  $1,S,C20,000, 
the  lowest  for  any  month  since  Februar>%  is  made  up  of 
bond  issues  of  five  companies  with  no  new  stock  issued. 
For  the  first  time  in  three  months  there  is  a  yield  as 
low  as  7  per  cent.  This  is  a  $1,500,000,  twenty-year 
first  mortgage  bond  issue  of  the  Lawrence  Gas  Com- 
pany with  a  7  per  cent  interest  rate,  which  was  offered 
at  par.  One  other  issue  appears  at  par  offered  by 
the  Great  Western  Power  Company  of  California  and 
bearing  8  per  cent.  This  last  issue,  however,  amount- 
ing to  $3,500,000  in  ten-year  bonds,  is  to  be  redeemed  at 
105  and  will  yield  the  investor  from  10.31  to  8.33,  the 
exact  amount  to  depend  on  the  date  of  recall  The 
following  table  gives  the  five  issues  in  detail: 


Amount  of 

\                              Company  Issue 

l*WMneo  (Mass.)  Gas  Con.nany     $1,500,000 

Adirondnt'ic  Power  A-  Ijuht  ri>rporation 5.620.000 

Pacific  Power  J:  I-lRlit  C\inipiinv         1,000,000 

Southwestern  Power  *  Light  Company 2,000,000 

Onat  Western  Power  Company  of  California >,500,000 

Total $l),620,000 


Clasa  of  Security 

First  mortKflKe  l>ond»     

First  anil  n-fuiuliiiK  sold  bonds 

First  lien  niul  uenenil  iiiortsage  iMmil- 

Bond  secured  gold  not*^ 

General  mortgage  convertible  bonds.. 


Rate  of 

Per  Cent 

Interest 

Yield 

OSeredst 

7 

7 

Par 

7  25 

64  SO 

8 

8  25 

98.25 

8 

8  50 

98 

8 

10.31   to  8  33 
according  to 
date  called 

Par 
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Radio  Engineers  Discuss  Progress 
in  Germany  and  Austria 

AT  THE  first  monthly  meeting  of  the  Institute  of 
,  Radio  Engineers  for  the  1920-1921  season,  which 
was  held  in  New  York  City  last  Wednesday  night,  a 
paper  describing  types  of  radio  apparatus  developed 
in  Germany  and  Austria  during  and  after  the  war, 
road  by  Dr.  A.  N.  Goldsmith,  was  a  careful  trans- 
lation of  the  original,  "Recent  Progress  in  Radio 
Communication  in  Germany  and  Austria,"  submitted 
by  Dr.  Eugene  Nesper  of  Vienna,  Austria.  The  con- 
sensus of  the  discussion  was  that,  while  the  types  of 
radio  telephone  and  telegraph  sets  described  showed 
facilities  for  wide  ranges  in  adjustment  and  consummate 
skill  in  getting  a  great  amount  of  apparatus  into  a 
small  space,  this  appeared  to  have  been  accomplished  at 
some  expense  in  simplicity  and  reliability. 

Dr  Goldsmith  presided  in  the  absense  of  the  president 
and  the  attendance  indicated  a  promising  season  for 
the  radio  engineers. 


Europe's  Trade  More  Valuable  than  Bonds 

THE  cancellation  of  the  loans  our  allies  obtained 
from  us  during  the  world  war  would  be  of  great 
benefit  to  the  electrical  industry,  is  the  opinion  of 
Festus  J.  Wade,  president  of  the  Mercantile  Trust  Com- 
pany, St.  Louis,  who  was  chairman  of  the  committee 
which  represented  the  American  Bankers'  Association 
at  the  recent  meeting  of  the  International  Chamber  of 
Commerce  in  Paris,  and  who  was  for  many  years  a 
director  in  the  North  American  Company,  which  con- 
trols the  St.  Louis,  Milwaukee  and  other  central-station 
properties. 

In  discussing  the  details  of  his  proposed  plan  with  a 
representative  of  the  Electrical  World  Mr.  Wade  said : 

"It  is  not  with  charitable,  philanthropic  or  altruistic 
motives,  but  to  help  keep  our  factorie."-  running  and  our 
people  employed,  that  I  advocate  the  cancellation  of  the 
$10,000,000,000  that  our  allies  borrowed  from  us  after 
we  entered  the  world  war.  It  is  simply  a  straight 
business  proposition. 

"Manufacturers  of  electrical  and  other  goods  are 
looking  overseas  for  orders  to  keep  their  factories  run- 
ning to  capacity,  but,  owing  to  the  gret.t  depreciation  of 
foreign  exchange,  our  European  customers  cannot  buy 
so  much  for  their  money  in  the  United  States  as  they 
can  obtain  elsewhere.  Furthermore,  the  depreciated 
rates  of  exchange  permit  European  manufacturers  to 
undersell  American-made  goods  in  the  United  States, 
and  the  fact  that  England's  e.xports  in  .July,  1920,  were 
the  greatest  in  her  history  indicates  that  serious  foreign 
competition  in  our  home  markets  is  not  .so  far  off  as 
some  people  seem  to  think. 

"Under  the  circumstances  I  believe  the  business  of 
our  allies  is  worth  much  more  to  the  people  of  this 
country  than  our  allies'  bonds.  We  need  Europeans  as 
buyers  of  our  products,  not  as  sellers  of  their  goods,  so 
I  propose  that  the  United  States  pay  our  allies  $10,000,- 
000,000  (by  cancelling  Iheir  debts  to  this  country)  if 
they  will  agree  to  re-establish  the  rates  of  exchange  on 
their  currencies  at  par  and  hold  the  exchanges  at  their 
normal  value  for  a  period  of  five  years. 

"It  is  not  intended  that  the  debtor  nations  should 
profit  by  our  cancellation  of  their  obligations.  It  would 
be  done  primarily  to  restore  the  credit  of  European 
countries  in  the  United  States  to  a  point  where  they 


could  buy  more  in  this  coui.try  with  their  poun-l 
sterling  or  franc  than  in  any  other  part  of  the  world. 
The  stronger  nations  of  Europe  whose  debts  we  cance' 
should  be  required  to  cancel  the  debts  of  smaller  and 
weaker  nations  to  an  equal  extent.  This  would  aid 
materially  in  bringing  the  finances  of  the  entire  world 
back  to  a  peace  basis  and  would  greatly  increase  the 
purchasing  power  of  some  of  the  best  present  and  pro- 
-spective  buyers  of  American  products." 


Iron  and  Steel  Electrical  Engineers 
Complete  Convention  Plans 

ARRANGEMENTS  for  the  annual  convention  of  the 
.  Association  of  Iron  and  Steel  Electrical  Engineers, 
to  lie  held  Sept.  20  to  24  in  New  York,  at  the  Hotel 
Pennsylvania,  have  been  completed.  The  plans  call  for 
an  extensive  program  of  technical  sessions,  entertain- 
ment and  exhibits.  The  following  oflScial  program  has 
been  announced; 

Monday,  Sept.  20  •» 

Mommy — Registration  and  business  session  (for  mem- 
bers only)  witli  reports  of  committees  and  election  of 
officers. 

Afteri'uuii — '•Practical  Eilucation  of  Steel  Mill  Elec- 
tricians," by  VV.  A.  Cornwell;  "Relation  of  Standardization 
in  Electrical  Equipment  to  Safety,"  by  Walter  Gi'eenwood. 

Tuesday,  Sept.  21 

Morning — -"Power  Transmission  for  Industrial  Plants," 
by  D.  M.  Petty;  "Underground  Transmission,"  by  A.  L. 
Freret.  jj- 

Aftcrnooii — Excursion.  ^ 

Wednesday,  Sept.  22 

Morning — "Some  Considerations  in  the  Determination  of 
Auxiliary  Drives,"  by  Goi-don  Fox;  report  of  electrical 
development  committee,  E.  S.  Jefferies,  chairman. 

Afternoon  —  "The  Reversing-  Electric  Mill  Considered 
from  the  Standpoint  of  Tonnage,"  by  K.  A.  Pauly. 

Evening — Annual  banquet. 

Thursday,  Sept.  2;J 

Morning — "Centralized  Turbine  Generating  Stations  for 
Steel  Mill.s."  by  T.  E.  Keating;  "Current  Limit  Reactance," 
by  R.  H.  Keil. 

Afternoon — Report  of  electric  furnace  committee,  E.  T. 
Moore,  chairman. 

Friday,  Sept.  24 

Morning — Standardization  committee  report,  W.  T.  Sny- 
der, chairman. 

Afternoon — Excursion. 


Ship  Successfully  Guided  Into  Harbor  by 
Radio  Detectors 

TESTS  of  a  method  of  guiding  ships  into  port  during 
fogs  by  means  of  a  cable  laid  in  the  channel  and 
energized  electrically  were  successfully  carried  out  at 
New  York  harbor  last  Tuesday  under  the  direction  of 
Commodore  R.  F.  McConnell  of  the  U.  S.  Navy. 

The  system  consists  of  a  .500-cycle,  500-volt,  2-kw. 
generator  connected  to  a  single-conductor  armored 
cable  through  a  sending  key.  A  current  of  about  5 
amp.  is  sent  through  the  conductor,  returning  through 
an  earth  connection,  and  the  curretit  is  interrupted  ac- 
cording to  a  fixed  series  of  characters  in  the  Morse 
code.  Two  detectors,  consisting  of  identical  coils  of 
wire,  are  let  down  over  the  sides  of  the  vessel  approach- 
ing the  harbor  and  a  telephone  receiver  may  be  con- 
nected to  either  detector,  through  vacuum  tube  ampli- 
fiers.    If  one  coil  is  nearer  the  cable  than   the  other 
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a  louder  siKiial  is  received  from  that  side  and  the  two 
(five  equal  reception  when  the  ship  is  over  the  cable. 

I'or  the  purpose  ot  trying  out  this  method  of  guiding 
ships  a  cable  was  laid  from  the  Ambrose  Channel  light 
ship  to  Fort  Lafayette,  a  dredged  channel  ditlicult  of 
navigation.  Ships  aie  guided  to  this  point  by  means 
of  radio  compasses  or  goniometers,  located  along  the 
coast.  Having  reached  the  light  ship  the  guiding  cable 
may  be  picked  up  without  difficulty.  In  the  tests  already 
referred  to  a  tug,  making  10  knots,  was  piloted  over 
the  length  of  the  cable  without  difficulty,  being  directed 
entirely  by  means  of  the  telephone  detectors. 


Publicity  a  Construclive  Force  When 
Projjcrly  Used 

PUBLICITY  properly  used  is  a  constructive  force, 
.1.  B.  Wooten  of  New  York  maintained  in  his  address 
on  "Publicity"  at  the  JMichigan  Section,  National  Elec- 
tric Light  Association,  at  Ottawa  Beach,  Mich.,  held 
on  Tuesday  to  Thursday  of  last  week.  He  asserted  that 
publicity  was  a  constructive  force  that  has  been  largely 
used  for  destructive  purposes.  That  the  utility  prob- 
lem in  its  relation  to  publicity  must  be  considered  as  a 
problem  of  the  public,  otherwise  publicity  can  quickly 
degenerate   into   pure  propaganda,  was  pointed   out. 

The  meter  maintenance  methods  of  the  Consumers' 
Power  Company  were  outlined  by  J.  C.  Langdell.  The 
minimum  time  interval  between  alternating-current 
residence  meter  tests  is  believed  to  be  about  thirty 
months,  though  the  possibility  of  an  extension  is  seen 
particularly  with  the  newer  types  of  meters,  which  do 
not  seem  to  require  as  close  supervision  as  the  older 
types.  Large  capacity  alternating  and  direct-current 
meters  require  testing  from  a  monthly  period  in  some 
cases  to  a  maximum  period  of  one  year.  The  adoption 
of  one  type  of  demand  meter  by  a  company  tends  to 
jliminate  operating  difficulties  because  men  are  not 
forced  to  become  familiar  with  different  types. 

Standardization  of  materials  simplifies  and  reduces 
store-room  stocks,  permits  economies  by  quantity  pur- 
chasing, provides  for  interchangeability  of  parts  and 
effects  labor  savings  by  having  construction  men  always 
familiar  with  apparatus  and  materials  used,  was  stated 
in  B.  L.  Huff's  paper  on  "Standardized  Construction — a 
Money  Saver." 

Training  of  the  farmer  to  the  use  of  electrical  ap- 
paratus as  a  means  of  better  farm  working  and  living 
conditions,  and  the  duty  of  the  central  station  in  assum- 
ing its  part  in  this  training,  was  urged  by  Prof.  A.  R. 
Sawyer  of  the  Michigan  Agricultural  College  in  dis- 
■  "''i'ing  "Standardization  of  Electric  Farm  Equipment." 

llxpense  per  consumer  has  been  reduced  14  per  cent, 
errors  have  practically  been  eliminated  and  complete 
relief  from  nervous  strain  for  the  clerical  force  has 
been  secured  by  the  substitution  of  machine  billing  and 
ledger  posting  on  the  Consumers'  Power  System,  it  was 
.stated  by  Charles  H.  Hunberger  of  Grand  Rapids.  Also 
it  was  brought  out  in  the  discussion  between  Mr.  Hun- 
berger and  J.  D.  Jacobus  of  Detroit  that  by  the  sub- 
stitution of  higher  caliber  meter  readers  and  closer 
supervision  a  necessary  increase  of  50  per  cent  in 
salaries  has  increased  the  cost  per  consumer  only  2.2 
per  cent. 

The  necessity  of  putting  statistics  in  form  for  ready 
reference  for  those  central-station  executives  and  em- 
ployees who  must  use  them  was  emphasized  by  H.  A. 


Snow  in  describing  the  statistical  department  of  the 
Detroit  Edison  Company. 

The  committee  on  valuation  and  rates  emphasized 
the  necessity  of  educational  %.'ork  along  these  lines. 
Where  utilities  have  suffered  for  a  long  period  by 
reason  of  rising  operating  costs,  the  effect  of  rising 
fixed  charges  due  to  increased  construction  and  financ- 
ing costs,  it  was  pointed  out,  is  yet  to  be  felt  in  its  full 
force.  This  was  also  pointed  out  in  the  address  of 
President  InsuU  of  the  national  association,  who  also 
called  to  attention  the  small  portion  of  increased  gross 
receipts  that  are  going  to  net  and  the  using  up  of  re- 
.serve  station  and  .system  capacity. 

The  following  officers  were  elected:  President, 
George  E.  Lewis,  Ann  Arbor;  first  vice-president,  J.  K. 
Swanson,  Jackson;  second  vice-president,  E.  Holcomb, 
Alma;  secretary  and  treasurer,  H.  Sylvester,  Ann 
Arbor;  executive  committee,  W.  M.  Lewis,  Muskegon; 
S.  B.  Tuell,  Houghton;  H.  A.  Fee,  Adrian;  R.  E.  Keller, 
Kalamazoo,  and  B.  E.  Waltz,  Ludington.  It  was  re- 
gretted by  those  in  attendance  that  President  W.  M. 
Lewis  was  unable  to  be  i^resent  because  of  illness. 


Pennsylvania  Electric  Association 
iMeets  Sept.  8-11 

FOR  the  thirteenth  annual  convention  of  the  Penn- 
sylvania Electric  Association,  state  branch   of  the 
X.  E.  L.  A.,  to  be  held  at  the  Bedford  Springs  Hotel, 
Bedford   Springs,   Pa.,   on   Sept.    8,   9,    10   and    11,   the 
following  program  has  been  prepared: 
Wednesday,  Sept.  8 
Afternoon — Registration. 
Evening — Entertainment. 

Thursday,  Sept.  9 

Morning — Address  of  President  W.  R.  Kenney  and  rou- 
tine reports. 

Afternoon — Commercial  session:  Report  of  rate  com- 
mittee, Henry  Harris,  chairman;  "Power  Service,"  by  G.  M. 
Gadsby,  West  Penn  Powei-  Company,  Pittsburgh;  "Elec- 
trical Merchandising,"  by  Thomas  W.  Berger,  Philadelphia 
Electric  Company;  "Value  cf  Purchased  Power,"  by  Joseph 
McKinley,  Duqucsne  Light  Company,  Pittsburgh. 

Evening — Entertainment. 

Friday,  Sept.  10 

Morning — Technical  session:  Report  of  engineering  com- 
mittee, Paul  Spencer,  chairman;  "Coal  Supply  and  Distri- 
bution," by  J.  D.  A.  Morrow,  vice-president  National  Coal 
Association,  Washington,  D.  C;  Charles  J.  Russell,  Phila- 
delphia Electric  Company,  will  present  an  abstract  of  the 
report  on  power  factor  by  Messrs.  Russell,  Gaskill  and  Cur- 
rier of  the  Philadelphia  Electric  Company;  "Coal  Storage," 
by  0.  P.  Hood,  chief  engineer,  Bureau  of  Mines,  Washing- 
ton, D.  C. 

Afternoon — Operating  session:  "Economical  Arrange- 
ment of  Pole-Line  Transformers,"  by  George  S.  Humphrey, 
We.At  Penn  Power  Company,  Pittsburgh;  "Family  Spirit 
in  the  Organization,"  by  Frank  F.  Hennaman,  Penn  Central 
Light  &  Power  Company,  Altoona;  and  aditresses  on  safety 
by  S.  B.  Hare,  president  Railway  Claim  Agents'  .Associa- 
tion of  the  United  States,  and  H.  B.  Harmer,  safety  engi- 
neer Philadelphia  Electric  Company. 

Evening — Addresses  by  H.  M.  Aylesworth,  executive 
manager  National  Electric  Light  .Association,  New  York, 
and  Hon.  William  D.  B.  .A.iney,  chairman  Public  Service 
Commission  of  the  Connnonwealth  of  Pennsylvania. 

Saturday,  Sept.  11 
Moniing — Accounting  and  executive  sessions:    Report  cf 
accounting  conmiiltee,  H.  R.  Kern,  chairman;  an  address  on 
"Income  and  Excess  Profits  Taxes,"  and  report  of  public 
policy  committee. 
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Hartford  Company  Issues  $5,000,000 
of  Notes  for  Additions 

ANEW  issue  of  $5,000,000  of  ten-year  7  per  cent  gold 
notes  of  the  Hartford  (Conn.)  Electric  Light  Com- 
pany, due  Sept.  1,  1930,  has  been  placed  on  the  market 
at  95.68,  yielding  about  7»  per  cent.  Proceeds  of  these 
notes  will  be  used  to  provide  additions  to  the  company's 
power  plants  and  distribution  system. 

It  is  interesting  to  note  that  this  company  has  no 
mortgage  or  other  funded  debt.  The  company  has  out- 
standing .$10,000,000  of  capital  stock,  all  of  one  ckss, 
par  $100  and  selling  at  $140  per  share. 


To  Use  Printing  Telegraph 
for  Press  Service 

AS  FAST  as  it  is  practicable  to  do  so  the  American 
.  Telephone  &  Telegraph  Company  expects  to  change 
its  press  news  service  over  to  printing  telegraph 
machines.  For  several  years  the  company  has  used  the 
printers  for  a  portion  of  this  service  in  New  York, 
Boston  and  Chicago,  and  much  of  the  company's  inter- 
office communication  between  New  York  and  Cliicago 
has  been  carried  on  by  this  means. 

The  printing  telegraph  has  now  been  developed  so 
that,  depending  on  the  class  of  service,  a  transmitting 
speed  of  twenty  to  sixty  words  per  minute  can  be 
obtained,  and  by  means  of  synchronized  machines 
sixteen  messages,  eight  in  each  direction,  have  been 
sent  over  one  wire. 

At  the  office  of  the  American  Telephone  &  Telegraph 
Company  it  was  stated  to  a  representative  of  the 
Electrical  World  that  while  the  change  from  the 
manually  operated  telegraph  to  the  printers  would  be 
gradual  there  was  no  doubt  but  that  the  printing  tele- 
graph would  eventually  become  universal. 


Duty  of  Commissions  to  See  That 
Utilities  Prosper 

SPEAKING  before  the  convention  of  the  United 
States  Independent  Telephone  Association  at  Winona 
Lake,  Ind.,  recently,  Paul  P.  Haynes  of  the  Public 
Service  Commission  of  Indiana  declared  that  there  had 
been  entirely  too  much  wailing  on  the  part  of  utilities 
and  unthinking  criticism  on  the  part  of  the  public,  and 
entirely  too  little  constructive  effort  along  educational 
lines  on  the  part  of  all.  •  "We  all  know,"  Mr.  Haynes 
continued,  "that  the  public  has  a  common  interest  with 
the  utility,  that  there  is  a  natural  and  proper  reciprocal 
relationship  between  the  producer  and  consumer  of  the 
utility  product. 

"The  public  interest  demands  improvements  which 
can  only  be  made  by  the  expenditure  of  millions  upon 
millions  of  dollars.  These  millions  of  dollars  cannot  be 
expended  unless  the  corporations  are  able  to  secure 
them.  The  corporations  cannot  secure  them  unless  they 
are  able  to  show  the  financial  houses  from  which  the 
money  must  be  secured  that  the  business  into  which 
these  millions  are  going  is  a  solvent,  healthy  and 
profitable  business.  The  business  of  utilities  cannot  be 
solvent,  healthy  and  profitable  unless  the  public  safe- 
guards and  protects  the  utility  by  adequate  rates. 

"I  may  add  that  it  is  not  only  the  duty  of  regulatoi*y 
bodies  to  maintain  the  solvency  of  these  enterprises,  but 
It  is  their  bounden  duty  to  see  to  it  that  the  utilities 
they  regulate  are  also  healthy  and  profitable." 


Additional  Plant  Capacity  Rushed  by 
San  Joaquin  Company 

ON  THE  heels  of  the  starting  of  the  new  Kerckhofl 
power  house  of  the  San  Joaquin  Light  &  Power 
Corporation  announcement  is  made  that  ground  was 
broken  for  a  natural-gas-burning  steam  plant  in  Kern 
County,  28  miles  from  Bakersfield,  Cal.  The  new  plant 
will  be  rushed  to  completion  to  meet  the  heavy  power 
demand  of  next  summer.  All  machinery  for  the  first 
unit,  consisting  of  a  battery  of  tubular  boilers,  a  steam 
turbine  and  generator  of  17,500  hp.,  has  been  ordered 
and  will  begin  to  arrive  as  soon  as  the  steel  and  con- 
crete power  house  is  completed,  which  is  scheduled 
for  Dec.  15.  It  is  expected  that  this  new  plant  will  be 
in   operation    by    next   April. 

Five  units  are  planned  for  this  plant,  which  will  be 
one  of  the  largest  natural-gas-burning  steam  plants  in 
the  world.  About  7,000,000  cu.ft.  of  gas  will  be  con- 
sumed per  day  for  each  unit.  A  transmission  line  of 
110,000  volts  with  a  capacity  of  30,000  kw.  will  connect 
with  the  Kerckhoff  power  line  at  the  Corcoran  substa- 
tion. Another  line  will  connect  with  the  McKittrick 
substation,  from  which  will  be  served  the  West  Side  oil- 
field districts  of  Kern  County.  The  cost  of  the  plant  will 
be  $1,750,000  for  the  first  unit  and  $1,250,000  for  each 
additional  unit. 

General  Electric  Has  More  Than  1,700 
Twenty-five- Year  Service  Employees 

MORE  than  1,700  employees  of  the  General  Electric 
Company  have  completed  twenty-five  years  or  more 
of  service  with  that  organization.  Their  combined 
term  of  employment  totals  47,709  years  and  their  total 
age  is  91,550  years. 

At  the  fourth  annual  outing  of  the  company's  Quar- 
ter Century  Club,  composed  of  these  long-service  work- 
ers, which  was  held  at  Schenectady  last  week,  G.  E. 
Emmons,  vice-president  in  charge  of  manufacturing, 
was  presented  with  a  gold  replica  of  the  Quarter  Cen- 
tury Club  insignia  in  recognition  of  his  completion  of 
twenty-five  years  as  manager  of  the  Schenectady  works. 


Guarding  Against  Fuel  Shortage 


CO.\L  being  stored  for  winter  moiitlis  by  United  Electric 
Light  Company  seven  milos  from  its  main  steam  station 
at  State  Street,  Springfiolu,  Mass.  Increased  facilities  to 
store  60,000  tons  are  also  being  provided  at  the  State  Stree' 
station.  ••..-—   -   -■•-   -- ■   -----  - 
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Electrolytic  Zinc  Smelter  in  Norway. 

— The  electrolytic  zinc  smelter  which 
has  been  under  construction  at  Glan- 
fjord,  Norway,  is  soon  to  be  opened.  It 
will  be  the  first  of  its  kind  in  Norway 
and  it  is  thought  that  its  openinjr  will 
greatly  stimulate  the  development  of 
new  mines  and  increased  production  of 
the  old  workinKs.  The  production  of 
zinc  ore  in  Norway,  according  to  the 
latest  available  statistics  for  the  years 
1916  and  1917,  was  respectively  1,121 
and  29(5  short  tons. 

Electricity  en  British  Canals. — 
Horses  are  to  be  replaced  by  electricity 
on  an  important  section  of  the  canal 
connecting'  Birniintrhaiii,  Kn^'laiid,  with 
the  Severn  River.  In  this  way  it  is  ex- 
pected that  the  speed  of  the  boats  will 
be  doubled.  The  overhead  trolley  sys- 
tem will  be  used.  .An  investijration 
into  the  practicability  of  hauling  canal- 
boats  by  storage  batteries  is  also  bein^ 
made. 

Louisville      Show      Postponed.  —  The 

Louisville  (Ky.)  Electrical  Exposition, 
which  was  scheduled  for  Oct.  25  to  ,'W 
inclusive,  has  been  indefinitely  post- 
poned. The  reasons  piven  by  the  man- 
agement are  the  hi},'h  cost  of  decora- 
tions, labor  and  advertising  matter  and 
the  reluctance  on  the  part  of  manu- 
facturers and  jobbers  to  spend  any 
money  in  this  class  of  advertising  at 
the  present  time. 

Progress  in  Electroculture. — Experi- 
ments in  the  Conservatoire  des  Arts  et 
Metiers  at  Boulogne-sur-Seine,  France, 
on  electroculture  by  brush  discharge 
are  reported  to  have  had  encouranintr 
results.  From  July  to  October  last 
.year  the  experimenter  employed  cur- 
rents of  about  20,000  volts,  burying  the 
negative  pole  in  the  soil  and  suspending 
iron  wires  6  ft.  8  in.  above  the 
ground  and  about  2  ft.  8  in.  apart. 
The  current  was  applied  twice  every 
day  for  one  and  a  half  or  two  hours. 
.•Ml  the  plants  were  fairly  advanced 
when  the  treatment  began.  Tobacco 
plants  grew  to  more  than  twice  the 
height  of  those  that  underwent  normal 
treatment  and  blossomed  in  September 
when  the  others  did  not;  cabbages  im- 
proved; potatoes  increased  by  25  per 
cent  in  yield  and  by  4  per  cent  in  starch, 
and  sugar  beets  gave  20  per  cent  more 
sugar. 

Comparison  of  Norwegian  and  Swed- 
ish Water  Powers. — .'Vccoi-ding  to  a  re- 
cent comparison,  potential  water  power 
in  Norway  amounts  to  7,500.000  hp.  as 
compared  with  6,000,000  h\<.  in  Sweden; 
actual  development  is  put  at  1,250,000 
hp.  in  Norway  and  1,100.000  hp.  in 
Sweden,  or  0.5  hp.  per  capita  in  the 
first  named  country  and  0.2  hp.  in  the 
second. 

Electrical  Progress  in  .Vrgentina. — 
Judged  by  the  figures  given  in  the  an- 
nual report  of  the  electrical  company 
of  Rosario,  Argentina,  which  has  its 
headquarters  in  Brussels,  Belgium, 
electrical  progress  in  the  Argentine 
Republic  is  rapid.  The  total  receipts 
of  the  Rosario  company  for  1919  were 
50  per  cent  greater  than  those  for  1915, 
and  the  company  had  21,630  customers 
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as  against  only  1,284  in  1915  and  gen- 
erated 29,812,600  kw.-hr.  The  great 
increase  of  customers  is,  of  course,  due 
to  the  general  wiring  of  private  lesi- 
dences.  Flatirons  and  other  domestic 
electrical  appliances  also  are  in  very 
general  use. 

I'eat  as  Fuel  May  .Vid  Irish  Railroad 
Electrification. — High  cost  of  coal  has 
led  to  a  suggestion,  made  at  a  meeting 
of  Irish  electrical  engineers,  that  rail- 
road electrification  be  undert^iken  in 
Ireland  by  means  of  power  dcinved 
from  peat.  This  semi-fuel,  which 
exists  in  great  quantities  in  tha  Emer- 
ald Isle,  can,  it  is  estimated,  be  worked 
and  distilled  at  a  cost  that  will  be 
fully  covered  by  the  value  of  the  solid 
and  liquid  products  and  will  in  addi- 
tion yield  gas  available  for  power  pro- 
duction. One  of  the  advocates  of  the 
scheme  says  that  electricity  thus  gen- 
erated can  be  delivered  to  the  railways 
at  1.4  cents  per  kilowatt-hour.  It 
would  take  fifteen  years  to  complete  the 
work  of  electrification  and  the  cost 
v.ould  be  $60,000,000. 

Penn  State  Graduates  May  Connect 
with  Western  Electric  Company. — Ar- 
rangements have  been  completed  by  the 
faculty  of  the  engineering  school  of 
Pennsylvania  State  College  so  to  ar- 
range certain  branches  of  its  curricu- 
lum that  graduates  will  be  available 
for  employment  in  the  technical  and 
factory  departments  of  the  Western 
Electric  Company.  Particular  attention 
will  be  devoted  to  developing  executive 
possibilities  in  the  students.  The  West- 
ern Electric  Company  has  similar  ar- 
rangements with  several  other  educa- 
tional institutions  at  the  present  time 
and  in  addition  maintains  a  post-gradu- 
ate course  for  its  own  personnel  at 
Columbia   University. 

German  Wireless. — A  comprehensive 
wireless  telegraphic  system  to  supple- 
ment the  ordinary  lines  and  serve  as  a 
substitute  in  case  of  breakdown  is  being 
put  into  operation  by  the  German  post 
office  department.  Ah'eady  transmit- 
ting and  receiving  stations  are  in  oper- 
ation in  most  of  the  large  Prussian 
cities,  and  Bavaria  and  Wtirtteniberg 
are  to  be  linked  up.  A  station  in 
Konigsberg,  East  Prussia,  permits 
communication  with  that  district  inde- 
pendently of  the  Polish  corridor  which 
separates  it  from  the  rest  of  Germany. 

Electrical  Development  in  New  Zea- 
land.—The  sum  of  £3,500,000  is  named 
in  the  budget-  presented  to  the  New 
Zealand  House  of  Representatives  by 
the  government  as  that  needed  for  pub- 
lic works,  very  largely  of  a  hydro-elec- 


tric character.  In  addition  many 
municipal  electricity  supply  schemes 
are  under  consideration  by  borough 
councils,  and  an  era  of  electrical  ac- 
tivity is  anticipated. 

Electric  Ser%  ice  for  Conventions. — 
Electrical  service  at  the  Springfield 
(Mass.)  Auditorium  is  featured  by  the 
local  Chamber  of  Commerce  in  its  pub- 
licity material  welcoming  conventions 
to  the  city.  The  auditorium  is  provided 
with  four-wire,  two-jjhase,  220-volt  and 
single-phase,  110-volt  service,  besides 
energy  for  the  operation  of  motion- 
picture  machines  in  the  convention 
hall,  exhibition  hall  and  "mahogany 
loom."  In  calling  attention  to  the  fa- 
cilities ott'ered,  the  chamber  points  out 
that  all  220-volt,  four-wire,  two-pha.se 
motors  used  by  exhibitors  will  require 
a  feed  line  at  least  150  ft.  in  length 
from  the  main  switchboard,  25  hp.  be- 
ing available  on  this  special  line.  It  is 
also  made  known  that  at  the  top  of 
every  column  in  the  exhibition  hall  is 
a  10-amp.  plug,  installed  primarily  for 
lighting  purposes  and  limited  to  i  hp. 
in  each  case.  In  the  rear  and  front 
of  the  hall  are  three  50-amp.  plugs 
limited  to  4  hp.  from  each  plug.  Elec- 
tric elevator  and  truck  service  is  also 
featured  in  this  connection. 

Volcanic  Electricity. — A  recent  re- 
port on  Italy's  efforts  to  use  the  natural 
heat  emitted  from  the  soil  in  volcanic 
i-egions  in  lieu  of  fuel  says  that  a  heat- 
ing plant  of  16,000  hp.  is  operating 
without  interruption  at  Larderello,  in 
Tuscany,  and  that  electricity  genei-ated 
at  this  plant  is  distributed  to  Florence, 
Livorno  and  Grosseto. 

Paris' Plans  to  Get  Rid  of  Steam  Lo- 
comotives.— The  electrification  of  all 
lailway  traffic  in  Paris  and  its  suburbs, 
which  was  held  up  by  the  war,  is  now 
to  go  forward  again,  and  it  is  hoped 
that  in  two  years  steam  locoinotives 
with  their  smoke  and  dirt  \<n\\  be 
abolished  entirely  froiri  the  metropolitan 
area. 

.Additional  Rate  Increases  in  New 
England. — Ten  per  cent  increase  in 
power  rates  has  been  dejlared  effective 
by  the  Vermont  Hydro-Electric  Cor- 
poration and  affiliated  properties  of 
Rutland,  Vt.,  lesulting  from  the  in- 
creased cost  of  coal  to  the  New  Eng- 
land Power  Company  and  interconnected 
systems.  One  and  one-quarter  mills 
per  kilowatt-hour  fuel  charge  above  a 
base  of  $5  a  ton  was  established  on 
power  bills  on  Sept.  1  by  the  Cambridge 
(Mass.)  Electric  Light  Company. 

Toledo  Rates  to  .Advance.  —  The 
Toledo  Railways  and  Light  Company 
has  filed  with  the  Public  Utilities  Com- 
mission of  Ohio  a  new  schedule  of  rates 
showing  increases  as  follows:  Light- 
ing service  outside  Toledo,  9  mills  per 
kilowatt-hour  plus  50  cents  per  month 
customer  charge;  low-voltage  power 
service,  5  mills;  high-voltage  power 
service,  4  mills;  temporary  power  serv'- 
ice,  15  mills;  advertising  service  and 
flat-rate  lighting  service,  30  per  cent. 
Ornamental  600-cp.  street  lamps  in 
Toledo  are  to  cost  $70  a  year  and  over- 
head lighting  $60  a  lamp. 
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Rulings 


Important  decisions  of  various  state 
bodies  involving  or  affecting  elec- 
tric light  and  power  utilities. 


Utility  Cannot  Operate  at  a  Loss.— 

It  is  not  practicable,  the  Connecticut 
Public  Utilities  Commission  recently 
declared,  to  expect  or  to  compel  a 
utility  company  to  supply  service  to 
the  public  at  a  continuing,  positive  and 
absolute  loss. 

Agricultural  Service. — According  to  a 
decision  of  the  California  Railroad  Com- 
mission, flat  electric  rates  for  agricul- 
tural purposes,  the  charge  being  based 
upon  the  connected  load  or  the  max- 
imum demand  of  the  installation,  are 
not  conducive  to  economy  and  tend  to 
encourage  wasteful  use  of  both  water 
and  power. 

Free  Service  Condemned. — The  fur- 
nishing of  free  service  was  declared  re- 
cently by  the  Arkansas  Corporation 
Commission  to  be  contrary  to  the  theory 
of  state  regulation  of  public  utilities, 
whether  it  is  done  voluntarily  or  in  con- 
formance to  a  municipal  i-equirement 
or  franchise,  since  no  service  can  be 
rendered  that  does  not  require  some 
expense  and  free  service  to  some  cus- 
tomers necessitates  an  additional  bur- 
den upon  others. 

Allowances  for  Past  Services.— In 
granting  increased  rates  to  a  telephone 
company  the  Nebraska  State  Railway 
Commission  declared  that  some  consid- 
eration must  be  given  to  past  unremu- 
nerated  services  of  stockholders  and 
officers  where  the  value  of  the  plant 
was  approximately  $30,000  and  only 
$10,000  had  been  contributed  by  the 
stockholders  in  cash,  and  where  the 
rates  of  the  company  had  been  uni- 
formly low  throughout  its  history. 

Intercompany  Rates.- The  rates  for 
electricity  supplied  by  one  utility  to 
another,  the  California  Railroad  Com- 
mission has  held,  should  not  be  based 
solely  on  the  cost  of  hydro-electric 
power  produced  in  that  community  but 
on  the  average  cost  to  the  producing 
company  of  both  steam  and  hydro-elec- 
tric power  where  other  communities  de- 
pendent upon  the  producing  company 
for  power  were  being  served  with 
hydro-electricity  generated  in  that  lo- 
cality prior  to  any  local  demand  for 
service. 

Pennsylvania  Commission  on  "Going 
Concern"  Value.— In  a  hearing  of  com- 
plaints made  by  various  municipalities 
against  the  Pittsburgh  Railways  Com- 
pany, the  Public  Service  Commission  of 
Pennsylvania  declared  that  "  'going  con- 
cern' value  was  a  factor  to  be  dealt 
with  in  every  valuation  case,"  distinct 
from  good  will,  which  is  not  to  be  al- 
lowed, and  that  the  "cost  of  establish- 
ing business"  or  "losses  in  early  years  of 
operation  while  building  up  the  patron- 


age"   is    a    factor    in    determining    the 
fair  value  of  a  property. 

Short-Term  Service. — Granting  in- 
creased rates  for  electric  sel•^•ice  to  the 
lola  Light,  Power  &  Manufacturing 
Company,  the  Wisconsin  Railroad  Com- 
mission dwelt  on  the  fact  that  all  but 
three  of  the  company's  customers  are 
seasonal  uses  of  its  service  and  should 
provide  sufficient  revenue  to  cover  con- 
tinuous fixed  charges  which  acci-ue  to 
the  plant  because  of  the  facilities  which 
the  utility  maintains  the  year  around. 
"The  short-term  consumer,"  the  com- 
mission said,  "receives  service  of  a  spe- 
cial character,  and  as  a  consequence  his 
rate  should  be  special  and  adapted  to 
such  service  in  order  not  to  raise  the 
presumption   of   discrimination." 

Rates  for  Purchased  Energy  Should 
Rise    with    Cost   of    That    Energy.— In 
granting   an   increase    in   rates    to   the 
Electric    Light   &    Power    Company   of 
Hightstown,    N.    J.,    which    had    been 
operating    under    a    reduced     schedule 
filed  in  1916,  the  New  Jersey  Board  of 
Public     Utilities     Commissioners     said 
that  inasmuch  as  the  reduction  of  the 
rates  in  effect  in  1916  was  based  upon 
the    advantages    derived    through    the 
purchase  of  energy  by  wholesale  power 
contract  from  the  Public  Service  Elec- 
tric   Company,    it   would    appear    only 
equitable  that  the  increase  in  cost  for 
this  power  to  the  Hightstown  company 
should  be  reflected  in  the  rates  which 
it  is  allowed  to  charge.    The  company's 
retail   power   schedule   is   the   same   as 
the  Public  Service  Electric  Company's. 
Municipal    Franchises    and    Commis- 
sion Jurisdiction   in  Virginia.— Finding 
that  an   attempt   of   a   municipality   to 
fix  the   rates   of  a   telephone   company 
outside    of    the    municipality's    bound- 
aries   was    ultra    ririN    and    that    such 
rates  were  subject  in  their  entirety  to 
the    jurisdiction    of    the    Virginia    Cor- 
poration   Commission,    the    commission 
held    that   nevertheless    those    portions 
of  the  franchises   that  covered  service 
within  the  corporate  limits  were  valid 
and  that  as  regarded  this  territory  the 
commission    could    not    fix    a    rate    in 
excess   of  the  maximum  rate   specified 
in  the  franchise. 

"Going  Value." — In  denying  an  in- 
crease of  gas  rates  to  the  Niagara 
Falls  Gas  &  Electric  Light  Company, 
request  for  which  had  been  predicated 
largely  on  "going  value"  covei-ing  ex- 
penditures through  many  years,  impor- 
tant parts  of  the  plant  having  become 
obsolete  in  the  meantime  and  the  legit- 
imate field  of  the  company's  business 
not  having  been,  in  the  commission's 
opinion,  followed  up  and  occupied,  the 
New  Y-ork  Public  Service  Commission, 
Second  District,  declared:  "The  theory 
of  respondent's  counsel  seems  to  be 
that  a  public  guaranty  is  behind  a 
public  utility  in  such  wise  that  the 
public  can  be  called  upon  to  make 
good  the  losses  of  the  utility  without 
regard  to  their  causes  or  origin.  We 
can  find  no  authority  for  such  a  doctrine 
and  are  of  the  opinion  that  upon  the 
facts  shown  in  this  record  no  'going 
value'   has   been   established."    ••   • 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Privilege  of  Using  Streets.— The 
grant  by  a  municipality  of  the  right  to 
use  its  streets  becomes  when  accepted, 
a  decision  of  the  New  York  Supreme 
Court  declares,  a  contract  not  a  mere 
privilege  or  gratuity.  (182  N.  Y.  S.  73.) 
Power  of  Cities  in  Florida. — Where 
it  is  doubtful  whether  a  statute  au- 
thorizes a  municipality  to  fix  rates  for 
a  public  utility  company  such  doubt 
must,  according  to  a  recent  decision  of 
the  Florida  Supreme  Court,  in  State  vs. 
Railroad  Commissioners,  be  resolved 
against  the  authority  of  the  city.  Even 
if  authority  is  given  by  statute  to  a 
municipality  to  fix  rates  for  a  public 
service  corporation  operating  therein 
such  authority  is  subject  to  legislative 
control.     (84  So.  444.)* 

Company  Liable  for  Death  from  Un- 
insulated Wire  Passing  Through  Tree. 
— A  boy  who  climbed  a  tree  on  his 
father's  premises  came  into  contact 
with  a  high-tension  transmission  wire 
and  was  killed.  The  Supreme  Court  of 
Iowa  has,  in  Graves  vs.  Interstate 
Power  Company,  found  the  company 
liable  in  damages,  since  it  was  its 
duty  properly  to  insulate  its  wires  at 
all  points  where  it  might  reasonably  be 
anticipated  that  a  person  lawfully  en- 
gaged might  be.  The  right  of  the  boy 
to  climb  the  tree  was  sustained.  In 
dwelling  upon  the  duty  of  the  elec- 
tric company  so  to  construct  and  main- 
tain its  lines  as  to  "prevent"  injury 
and  death  the  trial  judge  was  not  acting 
to  the  prejudice  of  the  company  by 
throwing  upon  it  the  liability  of  an  in- 
surer.    (178  N.  W.  376.) 

Powers  of  Municipalities  in  Ohio.— 
The  Supreme  Court  of  Ohio,  in  City 
of  Toledo  vs.  Weiler,  an  action  arising 
in  connection  with  the  proposed  acquir- 
ing by  the  city  of  transportation  sys- 
tem, found  that  municipalities  of  the 
state  are  empowered  by  constitutional 
provision  to  acquire  any  public  utility 
whose  service  is  to  be  supplied  to  the 
inhabitants  and  may  issue  bonds  for 
such  purpose,  a  grant  of  power  from 
the  legislature  not  being  a  prerequisite, 
and  that  the  indebtedness  which  may  be 
thus  incurred  is  subject  only  to  the 
limitation  prescribed  by  the  legislature 
as  to  the  extent  of  general  tax  levies 
and  the  aggregate  amount  of  indebted- 
ness that  may  be  incurred  for  all  local 
purposes.  Municipalities  must  deter- 
mine for  themselves  the  part  of  taxing 
or  debt-incurring  power  to  be  used  for 
any  authorized  purpose.  (128  N.  E. 
88.) 


•I.cll-liaii(l  nuinbiTS  refer  to  llie  volume. 
rlKlU-liiUKl  miinbcrs  to  the  page  of  the. 
N'ntloniU    Hi'pnrter  SyRtem. 
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H.  W.  Eales,  chief  electrical  engineer 
of  the  Union  Electric  Li^ht  &  Power 
Company,  St.  Louis,  Mo.,  has  been  re- 
lieved of  the  fluties  of  system  operation 
in  order  that  he  may  devote  his  entire 
,  time  to  the  enKinecrinfr  and  construc- 
'tion  work  of  the  company.  Mr.  Eales 
will  immediately  bcK'in  an  investiga- 
tion of  the  future  power  requirements 
of  the  St.  Louis  district,  will  determine 
the  power-plant  capacity  needed  to 
.supply  that  service,  and  will  select  the 
Iknost  economical  site  for  a  new  power 
plant.  Before  beintr  appointed  chief 
-electrical  enjrineer  for  the  company  in 
•191S,  Mr.  Eales  had  held  the  position 
of  assistant  superintendent  of  distribu- 
tion and  assistant  chief  electrical  engi- 
neer.  Previous  to  that  he  was  for  six 
years  with   the  General    Electric   Com- 


pany, two  years  at  the  company's  fac- 
tories and  four  years  as  engineer  of  the 
St.  Louis  office.  He  was  graduated 
from  Yale  in  1904.  is  a  member  of  the 
American  Institute  of  Electrical  Engi- 
neers and  is  first  vice-president  of  the 
Engineers'  Club  in  St.  Louis. 

George  F.  Williams,  who  has  been 
general  superintendent  of  the  Central 
Maine  Power  Company,  Augusta,  Me., 
has  resigned  to  become  associated  with 
the  Androscoggin  Electric  Company, 
Lewiston,  Me.,  succeeding  Fred  E.  Gor- 
don, who  resigned   recently. 

C.  C.  Chesney,  general  manager  of 
the  Pittsfield  (Mass.)  works  of  the 
General  Electric  Company,  has  been 
elected  president  of  the  Engineering 
Society  of  Western   Massachusetts. 

Dr.  H.  J.  Van  dcr  Bijl,  an  engineer 
in  the  i-esearch  laboratorie.<;  of  the 
Western  Electric  Company  of  New  York 
City,  has  been  appointed  scientific  and 
technical  adviser  to  the  bureau  of  mines 
■nd  industries  of  the  Union  of  South 
"ifrica.  His  duties  will  consist  for  the 
main  part  in  establishing  a  bureau  of 
standards.  Dr.  Van  der  Bijl  was  born 
at  Pretoria,  BritishSouth  Africa,  and  was 
graduated  from  Victoria  College.  Later 
he  received  a  doctor's  degree  from  the 
■University  of  Leipsig.  In  1912  he  came 
to    the    United    States    and    joined    the 
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engineering  department  of  the  Western 
Electric  Company.  In  the  last  few 
years  he  has  been  identified  with  de- 
velopments of  the  vacuum  tube  and  the 
radio  telegraph.  Dr.  Van  der  Bijl  will 
sail  for  England  within  a  few  weeks 
and  will  report  to  the  British  Colonial 
Offices  at  London  before  proceeding  to 
Pretoria. 

Karl  H.  Bronson  has  become  asso- 
ciated with  the  Square  D  Company, 
Detroit,  Mich.,  as  director  of  research 
engineering  'and  will  be  actively  en- 
gaged in  the  safety  campaigns  which 
the  Square  D  Company  is  undertaking. 
Mr.  Bronson  is  a  graduate  of  the  Uni- 
versity of  Michigan.  Previous  to  join- 
ing the  Square  D  Company  he  was  en- 
gaged in  sales  promotion  and  adver- 
tising work  for  Dodge  Brothers  and 
later  for  Packard  Motor  Car  Company. 

Wiggington  E.  Creed,  who  has  re- 
cently been  appointed  president  of  the 
Pacific  Gas  and  Electric  Company  of 
San  Francisco,  succeeding  Frank  G. 
Drum,  who  has  held  that  position  for 
twelve  years,  is  well  known  as  the 
attorney-president  of  the  Hooper  Lum- 
ber Company  and  for  his  work  in  the 
reorganization  of  the  East  Bay  Water 
Company,  of  which  he  is  also  president. 
Mr.  Creed  is  recognized  as  one  of  the 
most  able  business  men  in  the  West. 
Besides  his  interests  in  public  service 
corporations    he    has    organized    some 


W.  E.  CREED 

important  industrial  plants,  the  most 
notable  of  which  is  the  Columbia  Steel 
Company  at  Pittsburg,  Cal.  of  which  he 
is  president.  He  is  a  member  of  the 
board  of  directors  of  the  Contra  Costa 
Bank  and  of  the  Wells  Fargo  Nevada 
National  Bank  of  San  P'rancisco. 


F.  J.  Burd,  superintendent  of  the 
electrical  work  at  the  Franklin  plant  of 
the  Cambria  Steel  Company  at  West- 
mont.  Pa.,  has  resigned  to  enter  the 
sales  department  of  the  Cutler-Hammer 
Manufacturing  Company.  Mr.  Burd 
entered  the  Cambria  Steel  Company  in 
1918  and  a  year  ago  installed  two  pat- 
ented automatic-control  devices,  saving 
belt  and  motor.  He  is  a  member  of  the 
American  Iron  and  Steel  Institute  and 
the  American  Institute  of  Electrical 
Engineers. 

C.  O.  Mailloux,  president  of  the  Inter- 
national Electrotechnical  Commission 
and  past-president  of  the  A.  I.  E.  E., 
recently  sailed  for  Europe  on  the  Red 
Star  steamship  Kroonland,  Dr.  MailIou.x 
expects  to  remain  abroad  for  two  or 
three   months.     He  will   visit   England, 


France,  Belgium  and  Italy,  primarily 
for  business  purposes;  but  he  will  also 
confer  with  M.  le  Maistre.  secretary 
of  the  I.  E.  C,  at  headquarters  and 
possibly  w-ith  committees  of  the  I.  E.  C. 
in  other  countries  which  he  will  visit. 

J.  C.  Lamb  of  the  commercial  depart- 
ment of  the  Tampa  (Fla.)  Electric 
Company  has  been  appointed  commer- 
cial agent  of  the  Baton  Rouge  (La.) 
Electric  Company,  succeeding  W.  R. 
Bell,  who  has  accepted  a  similar  posi- 
tion with  the  Haverhill  (Mass.)  Gas 
Light  Company. 

E.  P.  Williams,  who  had  been  identi- 
fied with  the  Baton  Rouge  (La.)  Elec- 
tric Company  since  1913  and  served  as 
assistant  treasurer  since  August,  1916, 
has  resigned  to  accept  a  position  as 
assistant  comptroller  of  the  Godchaux 
Sugars,  Inc.,  New  Orleans.  Mr.  Will- 
iams is  succeeded  by  W.  D.  Chalmers, 
formerly  with  the  Columbus  (Ga.)  Elec- 
tric Company.  The  Columbus  Electric 
Company  is  under  the  management  of 
Stone  &  Webster,  Inc. 

Eric  .v.  Lof,  electrical  engineer, 
power  and  mining  engineering  depart- 
ment of  the  General  Electric  Company, 
Schenectady.  N.  Y'.,  has  just  returned 
from  a  five  months'  trip  in  Europe.  Mr. 
Lof  visited  industrial  plants  in  Sweden, 
Nor\vay,  England,  Beleium  and  France. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies— Notes  on  Industrial  Activities 

and  Business  Methods 


Standardization  of  Plugs  and 
Receptacles 

ONE  of  the  great  difficulties  which  campaigns  for 
promoting:  the  widespread  use  of  electrical  appliances 
have  had  to  contend  with  has  been  the  existing:  con- 
fusion caused  by  there  beins:  so  many  different  types  of 
plugs  and  receptacles  on  the  market.  As  a  step  toward 
rectifying  this  condition  the  report  of  the  regulations  and 
sta-ndards  committee  rf  the  Association  of  Municipal  Elec- 
trical Utilities  of  Ontario,  which  was  presented  at  the  asso- 
ciation's convention  held  in  Niagara  Falls  recently,  is  es- 
pecially important. 

The  committee  in  its  report  stated  that  inasmuch  as  there 
is  no  standard  practice  covering  the  design  of  plugs  and 
receptacles  for  permanent  in.^tallations  and  as  there  is 
great  need  of  having  interchangeable  attachments,  it  would 
make  certain  recommendations  regarding  the  standardiza- 
tion of  plugs  and  receptacles.  These  recommendations  were 
as  follows: 

1.  Receptacles  shall  have  parallel  contacts  or  contacts 
suitable  for  both  parallel  and  tandem  caps. 

2.  Plug  bases  shall  have  parallel  contacts  or  contacts 
suitable  for  both   parallel  and  tandem  caps. 

r!.   Caps  shall  have  parallel  contacts. 

4.  Contact  dimensions  of  caps  shall  be  as  follows: 
Outside,  0.560;  inside,  0.486;  width,  0.2.50;  thickness,  0.062; 

The  report  met  with  the  heai'ty  approval  of  the  delegates 
and  was  unanimously  carried.  It  was  explained  that  there 
are  twelve  different  plugs  made  by  the  same  number  of 
manufacturers,  all  of  which  are  now  interchangeable.  The 
opinion  was  generally  expressed  in  the  discussion  which 
followed  that  local  managers  in  the  various  hydro  munici- 
palities should  specify  these  plugs  when  making  their  next 
purchases. 

Electrical  Manufacturing  Industry  Pro- 
gressing in  England 

NOTWITHSTANDING  the  difficulties  of  reorganiza- 
tion and  the  increased  cost  of  raw  materials,  accord- 
ing to  the  Electrician  the  reports  of  several  electrical 
manufacturing  companies  of  England  show  excellent  re- 
sults for  the  past  year.  These  companies  repoi-t  that  they 
have  more  orders  than  they  can  fill  and  various  plans  for 
expansion  and  extensions  are  either  in  progress  or  projected. 
Crompton  &  Company,  controlled  by  the  Armstrong, 
Whitworl-h  Company,  made  a  net  profit  of  £52,900  for  the 
year  ended  March  31,  against  £38,500  for  1918-19.  The 
General  Electric  Company  profits  increased  from  £64.400  to 
£490,400  in  the  same  period.  Plans  are  under  way  for  ex- 
pansion of  the  present  plants  and  the  erection  of  new  works 
for  the  General  Electric  Company  and  its  subsidiaries. 
Provision  is  being  made  for  doubling  the  output  of  the  tur- 
bine department,  and  plans  are  also  under  way  to  double 
the  output  of  lamps.  The  company  has  purchased  about 
100  acres  of  land  and  some  factories  at  Wembley  for  the 
greater  development  of  the  engineering  works,  the  lamp  and 
glass  industries  and  its  research  laboratories,  buildings  for 
which  are  now  being  erected.  It  has  acquired  considerable 
interest  in  a  French  telephone  company,  for  the  purpcse 
of  building  up  a  telephone  business  in  France. 

The  report  of  the  British  Thomson-Houston  Company  is 
also  an  interesting  document,  indicating  progress  and  ex- 
pansion both  at  home  and  abroad.     The  company  contem- 


plates increasing  its  share  capital  to  £4,000,000,  of  which 
£2,000,000  will  be  ordinary  shares  of  £1  each  and  £2,000,000 
preferred  shares  of  the  same  denomination.  Of  the 
2,000.000  ordinary  shares,  400,000  will  replace  the  40,000 
ten-pound  ordinary  shares  now  outstanding  and  400,000 
will  replace  the  40.000  ten-pound  7  per  cent  cumulative 
preferred  shares.  New  arrangements  have  been  made  for 
extending  the  territorial  and  patent  rights  of  the  company, 
while  a  closer  relationship  has  been  established  with  the 
French  Thomson-Houston  Company  and  an  interest  has 
been  acquired  in  the  Societe  d'Electricite  et  de  Mecanique 
(Thomson-Houston  &  Carels)   of  Belgium. 


Deliveries  of  Bare  Copper  Wire  Impeded 
by  Fuel  and  Car  Shortage 

*  LTHOUGH  raw  copper  is  in  an  easy  position  and  copper 
/-\  rods  are  plentiful,  the  supply  of  bare  wire  has  suffered 
-^  A.  from  unfavorable  conditions  of  manufacture.  Chief 
among  the  latter  are  insufficient  supplies  of  fuel  and  a 
shortage  of  cars.  Labor  has  also  caused  some  concern,  for 
though  no  strikes  have  been  experienced  recently,  it  is 
reported  that  a  certain  indifferent  attitude  in  the  past  has 
materially  reduced  the  output  of  work  per  man.  Some 
improvement  in  that  respect  is  now  noticed,  however. 
Production  is  in  mo.st  cases  close  to  normal,  although  a  few 
wire  manufacturers  report  a  subnoiTnal  output.  The  oper- 
ation of  drawing  the  wire  seems  to  be  causing  some  delay, 
consequently  the  finer  sizes  of  copper  wire  are  much  the 
hardest  to  obtain. 

Demand  at  present  is  not  exceptionally  heavy,  and  in 
several  quarters  it  is  said  to  be  slackening.  Foreign 
demand  is  also  decidedly  off  and  seems  likely  to  remain  so 
until  exchange  rates  improve.  The  increase  in  freight  rates 
granted  to  steam  railroads,  however,  is  expected  to  result 
in  larger  orders  on  their  part,  hut  this  buying  has  not  yet 
begun  to  materialize.  Electric  railways  are  not  heavy  pur- 
chasers of  copper  wire  at  present,  nor  have  they  been  for 
some  time  past,  because  financial  relief  in  the  form  of  rate 
increases  seems  to  be  necessary  before  appreciable  orders 
can  be  expected  from  that  quarter. 

One  of  the  reasons  why  bare  copper  wire  has  not  been 
as  plentiful  as  might  be  expected  is  the  very  large  call 
which  exists  for  insulated  wire.  This  demand  has  been  so 
great  that  much  of  the  bare  copper  wire  which  would  nor- 
mally supply  the  market  has  been  insulated  to  meet  the 
demand  which  exists  for  the  covered  wire.  Consequently,  in 
order  to  safeguard  their  needs,  some  consumers  largely 
overbought  and  pyramided  their  orders,  with  the  result  of 
eventually  causing  demand  to  slow  up,  as  is  now  happening. 
Some  few  cancellations  are  reported  as  the  result  of  this 
inflation  of  orders. 

Producers  seem  to  be  optimistic  about  the  future  volume 
of  business,  for  transportation  is  easing  up  slightly  and 
many  new  projects  long  held  up  are  expected  to  go  forward. 
One  representative  company  is  buying  little  copper  now, 
however,  as  it  considers  19  cents  too  high  a  price  for  the 
raw  product  and  expects  this  price  to  drop  in  view  of  the 
present  light  <iemand  for  copper.  Other  wire  makers  believe 
the  price  of  copper,  and  hence  of  wire,  must  advance  and 
not  decrease,  in  view  of  the  estimated  increase  of  a  cent 
per  pound  in  the  cost  of  transportation  of  copper.  Still 
others  hold  that  no  price  increase  is  possible  until  foreign 
demand  once  more  makes  itself  strongly  felt  here.  One  of 
the  leading  producers  is  quoting  copper  wire  on  a  22J- 
cent  base. 
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Deliveries  arc  slij^htly  improved.  One  of  the  largest 
buyers  of  copper  wire,  who  was  formerly  unable  to  obtain 
supplies  under  six  to  ten  weeks,  is  now  sccurinp:  deliveries 
in  from  ton  days  to  three  weeks.  This  is  apparently  not  a 
representative  case,  however,  as  in  Rcneral  manufacturers 
are  quotinR  from  about  six  to  eiftht  weeks'  delivery  on 
large  orders. 


Business  of  G.  E.  and  Westinghouse 
Rapidly  Increasing 

*S  AN  indication  of  the  prrowth  of  the  electrical  in- 
/-*  dustry,  the  current  amount  of  business  transacted 
X  \  by  General  Electric  Company  and  Westinghouse 
Electric  and  Manufacturing  Company  is  interesting  evi- 
dence. 

In  the  first  six  months  of  1920  General  Electric  Company 
booked  total  sales  of  $190,000,000,  or  at  an  annual  rate  of 
1380,000,000.  The  best  figure  recorded  previously  was  about 
1230,000,000  of  gross  sales  in  1919.  No  longer  ago  than 
in  1916  the  company  was  transacting  business  at  an  annual 
rate  of  only  .? l.'?4,000,000.  During  the  first  half  of  this 
year  orders  were  shipped  at  a  rate  of  $:i()0.000,000  per  year, 
but  an  improvement  in  transportation  facilities  is  evident 
from  the  recent  increase  in  billings  which  were  going 
forward  at  an  annual  rate  of  approximately  $27.5,000,000 
the  latter  half  of  July.  Bookings,  however,  have  slightly 
dropped  off,  for  in  the  same  period  orders  were  received 
at  a  rate  which  would  only  amount  to  $375,000,000  for  the 
year's  total.  The  summer  trade  slackness  is  held  account- 
able for  this  decrease. 

The  Westinghouso  Electric  and  Manufacturing  Company, 
it  is  reported,  booked  orders  for  the  first  quarter  of  its 
current  fiscal  year,  ended  .Tune  30,  amounting  to  approxi- 
mately $41,000,000,  as  compared  with  about  $34,000,000  in 
1919.  This  is  at  an  annual  rate  of  more  than  $160,000,000. 
During  the  same  period  the  amount  of  goods  shipped  totaled 
approximately  $31,000,000,  or  almost  $7,000,000  ahead  of 
the  figures  for  1919.  However,  outstanding  orders  on  the 
company's  books  on  April  1,  1920,  the  beginning  of  the 
fiscal  year,  were  about  $71,000,000,  it  is  learned,  while  on 
July  1  the  total  was  approximately  $8.5,000.000,  indicating 
the  increasing  transportation  difficulties.  During  the  month 
of  July  the  shipping  situation  eased  up  sufficiently  to  allow 
orders  to  be  shipped  at  close  to  an  annual  rate  of  $160,- 
000,000.  Bookings  also  increased  during  that  time  and 
at  present  a  yearly  rate  of  about  $180,000,000  is  said  to 
be  a  close  approximation. 


Demand  for  Electric  Ranges 
Exceeding  Production 

MANUFACTURERS  of  electric  ranges  report  a  very 
strong  demand  for  their  product.  Some  producers 
state  that  sales  are  decreasing  but  even  so  in 
most  cases  the  output  is  so  inadequate  to  meet  this 
call  that  a  large  number  of  unfilled  orders  have  piled 
up.  Even  in  the  metropolitan  district,  which  has  long  been 
a  most  unfertile  market  for  electric  ranges,  sales  are 
decidedly  on  the  increase,  and  one  manufacturer  recently 
disposed  of  three  carloads  in  that  territory  alone.  A  feature 
of  the  demand  is  the  active  interest  which  is  being  taken  in 
heavy  types  of  ranges  for  use  in  hotels,  bakeries,  etc. 
Export  sales  seems  rather  off,  however,  the  demand  from 
South  America.  .Australia  and  other  foreign  countries  which 
have  offered  good  markets  heretofore  now  apparently  slack- 
ening because  of  such  unfavorable  factors  as  money  tight- 
ness and  an  unfavoi-able  exchange  rate. 

The  production  of  ranges  is  being  materially  affected  by 
the  car  shortage  with  consequent  difficulty  in  securing  raw 
material.  Shipments  of  steel  from  the  mills  are  very  slow 
and  uncertain,  and  as  a  result  the  present  output  of  ranges 
Is  in  many  cases  far  below  normal  capacity.  One  factory  is 
even  soiar  behind  that  it  will  only  accept  orders  for  delivery 
next  year.    In  several  other  cases  manufacturers  are  apply- 


ing their  output  on  back  orders  as  fast  as  the  ranges  can  be 
made,  and  only  in  rare  cases  have  any  reserve  stocks  been 
accumulated. 

Delivery  quotations  cover  quite  a  range,  as  in  exceptional 
cases  shipments  can  be  made  from  stock  up  to  about  two 
weeks'  time,  but  in  the  majority  of  cases  deliveries  cannot 
be  made  in  less  than  from  two  to  three  months.  No 
appreciable  trouble  with  labor  has  been  experienced  in  this 
fleld,  and  it  is  also  reported  that  the  unit  efficiency  of  work- 
men is  increasing. 

Prices  have  remained  steady  for  some  time  past,  and 
manufacturers  are  divided  in  their  opinion  as  to  the  probable 
trend  of  prices.  On  one  side  it  is  said  that  higher  freight 
rates  and  increasing  costs  of  raw  material  may  serve  to 
increase  prices,  but  on  the  other  it  is  even  predicted  that 
cancellations  of  orders  will  be  made  unless  lower  prices 
prevail.  This  viewpoint  holds  that  the  upward  tenor  of 
costs  has  reached  its  maximum  level  commensurate  with  the 
public's  ability  and  willingness  to  pay.  Better  merchandis- 
ing methods  and  closer  attention  to  missionary  work  in  this 
field  will  counteract  such  a  tendency  and  open  up  new 
markets,  it  is  stated. 


Metal  Market  Situation 

DULLNESS  is  still  the  prevailing  feature  of  the  copper 
market.  Conditions  now  seem  to  favor  the  producer, 
however,  as  consumers  are  disturbed  by  the  closing 
down  of  some  of  the  mines  following  the  refusal  of  pro- 
ducers to  sell  for  less  than  19  cents.  Several  inquiries  are 
reported,  but  actual  sales  are  light.  Buyers  are  seemingly 
holding  off  to  see  how  the  price  breaks,  as  up  to  this  time 
producers  have  been  absorbing  the  increased  freight  cost 
of  about  a  cent  per  pound.  Any  substantial  buying  would 
precipitate  a  price  increase,  it  is  thought.  Some  few  de- 
mands for  export  are  being  received.  The  actual  number 
of  orders  placed  is  light,  but  producers  are  encouraged  by 
the  increasing  number  of  inquiries  from  abroad.  Another 
favorable  factor  is  that  interest  in  copper  buying  is 
apparently  reawakening  in  Germany. 

Freer  oflferings  of  copper  are  found  in  the  outside  market 
where  prices  are  being  shaded  from  1  to  J  cent  and  even 
as  much  as  9,  cent  for  spot  delivery.  Second  hands  are  not 
anxious  to  sell  for  later  than  September  or  October  ship- 
ment. Standard  copper  at  London  remains  rather  dull,  but 
prices  are  surprisingly  firm,  spot  advancing  almost  £1 
within  the  last  week. 

The  lead  market  is  quiet  and  presents  an  easier  tone  by 
reason  of  the  arrival  of  foreign  shipments.  Demand  for 
zinc  is  off,  the  reshipment  of  American  zinc  from  England 
at  a  price  of  about  8  cents  ha\nng  killed  domestic  Interest. 
The  price  of  tin  seems  rather  weak  as  there  is  little  or  no 
demand  here.  The  dullness  is  making  holders  uneasy,  as 
even  their  attempts  to  offer  tin  down  have  met  with  small 
response.  Little  change  is  evident  in  the  scrap  metal 
market. 


NEW  VORK  METAL  MARKET  PRICES 

Copper  --/°r*  V~  -/"T  "d~ 

London,  standard  spot 94      5       0  95        0       0 

Cents  per  Pound  Cent*  per  PouiMJ 

Er™'' 1*3'' 18  75  18  50   18.75 

EleoUoIjtic ,9  00  18  75   19:00 

ViJV'""" 18  00  18.00 

W.rcbaso.. 22  50-23  00  22.50-23.00 

Load.  Iru.«t  pnc* 9  go  9  00 

.^ntinlony 7  go  7'no 

Nickel,  ingot. .   43  00  «3  00 

•>hcct  line,  f.o.b.  smalter 12  50  12  50 

?;"'^'"P<>* 8  50  8.30:8  40 

Tin  45  75  46  00 

Aluminum.  98  i<i  99  per  eent 35.10  35   10 

OLD  METALS 

Cents  per  Pound  Cents  per  Pound 

Hea\T  topper  and  wire 15  50  to  lo  00  15  50tol6  00 

BraM,hea»->- 9.25to    9  50  9  00  to    9  25 

P'^y'*'" 7.25to    7  75  725to    7.75 

read.hea%-y , 7.25to7  50  7  50  to    7  75 

Zinc,  old  scrap 5  25  to    5  50  5  25  to    5  50 
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The  Week 

IN  TRADE 


SOME  improvement  in  trade  is  noted  in  New  England, 
where  the  fall  buying  movement  begins  to  make  itself 
felt.  The  electrical  business  in  other  districts,  how- 
ever, continues  about  on  its  recent  summer  level.  Reports 
from  Southern  territoi-y  and  the  Pacific  Coast  are  optimis- 
tic nevertheless,  and  the  outlook  in  the  Intermountain  sec- 
tion depends  upon  the  harvesting  of  the  crops  in  sight.  The 
plight  of  V.-.e  wool  industry  in  that  region  has  seriously 
embarrassed  business,  and  dealers  at  present  are  re- 
trenching. 

Building  construction  in  the  Northwest  is  proceeding  at 
a  brisk  pace,  but  has  fallen  off  in  New  England.  In  the 
South  and  Middle  West  large  construction  programs  are 
being  held  up  by  high  prices  and  difficulty  in  obtaining 
building  material.  This  condition  is  seriously  affecting  elec- 
trical sales. 

Tighter  money  and  slovi-er  collections  are  troubling  job- 
bers in  the  Middle  West  and  Intermountain  section,  and 
in  the  former  district  some  cancellations  are  resulting,  as 
they  are  also  in  Puget  Sound  tei-ritory,  though  in  the  lat- 
ter section  money  for  credit  purposes  seems  readily  avail- 
able. In  the  New  England  states,  however,  collections  are 
said  to  be  improving. 

Stocks,  taken  on  the  whole,  appear  to  be  in  much  better 
shape  than  some  time  ago  as  deliveries  continue  to  im- 
prove, but  there  are  no  complete  stocks  in  any  section. 
Shortages  are  felt  particularly  in  rigid  conduit  and  hollow 


NEW  YORK 


In  some  quarters  reports  are  heard  of  better  business 
resulting  from  the  first  of  the  anticipated  fall  buying,  but 
most  jobbers  state  that  no  increase  in  their  sales  volumes 
has  as  yet  materialized.  Trade  with  these  latter  distributers 
is  proceeding  rather  slowly  but  at  about  a  normal  pace 
for  this  time  of  the  year.  A  decided  improvement  is  said 
to  be  looked  for  in  business  conditions,  however,  follow- 
ing the  week-end  holiday  which  marks  the  close  of  the 
vacation  season. 

Stocks  on  the  whole  are  better  and  continue  to  build  up. 
Plentiful  supplies  of  weatherproof  wire,  flush  switches, 
flexible  armored  conductor  and  lamps  are  generally  re- 
ported. There  is  still  a  considerable  shortage  felt  in  con- 
duit, outlet  boxes  and  porcelain  items,  however,  and  stocks 
in  some  other  lines  of  material  are  spotty. 

Business  in  this  territory  is  still  feeling  the  pinch  of 
the  car  shortage,  though  transportation  seems  to  be  im- 
proving despite  pessimistic  repoi'ts  from  some  distributers, 
whose  viewpoint  is  perhaps  explainable  by  the  fact  that 
deliveries  are  not  improving  as  rapidly  as  they  would  like. 
Money  seems  to  be  tight  in  the  electrical  trade  here,  for 
though  there  are  jobbers  who  say  their  collections  are 
good  there  are  many  more  who  characterize  them  as  slow 
or  even  very  bad. 

Rigid  Condu't. — Recent  receipts  appear  to  have  been  but 
a  temporary  relief,  as  stocks  are  mostly  depleted  ex- 
cept where  an  occasional  carload  arrives.  The  insistent 
demand  more  than  absorbs  the  irregular  supply  that  is 
available.  Prices  are  more  or  less  arbitrary  and  cover  a 
wide  range,  with  some  jobbers  not  quoting.  Price  for  }-in. 
black  ranges  from  about  $87  to  $10.S  per  1,000  ft.,  and 
the   1-in.  size  from  about  $170  to  $180. 

Weatherproof  Wire. — Stocks  arc  in  good  shane  inasmuch 
as  demand  is  not  very  heavy  at  present  and  no  trouble 
with  shipments  is  experienced.  A  representative  quota- 
tion on  No.  6  and  No.  8  is  32  cents  per  pound  in  car- 
load lots. 


Cutlet  Boxes. — Considerable  scarcity  is  felt  in  this  ma- 
terial, and  stocks  for  the  most  part  are  poor.  Demand  is 
heavy  and  some  jobbers  are  sold  ahead  and  will  not  quote 
on  new  orders.  Deliveries  are  extremely  irregular.  A  cur- 
rent discount  of  25  per  cent  is  quoted  on  galvanized  boxes 
and  on  black  boxes,  30  per  cent 

Washing  Machines. — Demand  has  greatly  increased  and 
a  heavy  volume  of  sales  is  repoi-ted.  The  condition  of 
stocks  varies,  some  jobbers  being  unable  to  obtain  enough 
machines  to  supply  the  demand,  while  shipments  for  others 
are  said  to  be  good. 

Metal  Molding. — There  is  a  medium  demand  but  stocks 
are  spotty.  Shipments  with  some  jobbers  are  poor  while 
others  are  experiencing  no  difl^cult.  The  three  and  four 
wire  molding  is  listed  at  $160  per  1,000  ft.,  less  about  .57 
per  cent  in  lots  of  5,000  ft. 

Flush  Switches. — Good  stocks  are  on  hand  in  spite  of 
the  fairly  heavy  demand.  The  scarcity  of  porcelain  is  hold- 
ing up  some  items,  but  in  general  shipments  are  coming 
through  nicely. 

Flexible  Armored  Conductor. — Demand  is  decidedly  less 
and  with  fairly  regular  shipments  considerable  stocks  are 
accumulating.  Prices  are  being  cut,  the  current  quotation 
for  No.  14,  two-wire,  ranging  from  $98  to  $104  per  1,000 
ft.,  and  in  a  few  cases  slightly  above  that  figure. 

Non-Metallic  Flexible  Conduit. — A  normal  demand  is 
reported  which  in  some  cases  is  even  ahead  of  the  supply, 
as  one  leading  jobber  is  sold  ahead  and  vi'ill  accept  no  new 
ordeis.  Shipments  are  only  fair  and  stocks  are  spotty. 
The  price  for  i2-m.  is  quoted  at  about  $33,  and  for  the 
^in.  size,  $35  per  1,000  ft. 

Lamps. — Demand  is  fairly  good  but  the  expected  fall 
increase  in  sales  has  not  as  yet  begun  to  make  itself  felt, 
and  stocks  are  still  building  up.  Some  jobbers  are  com- 
plaining of  slow  deliveries  in  their  efforts  to  obtain  sup- 
plies, especially  in  type  "C"  lamps. 


I 


CHICAGO 

Business  is  subnormal  in  this  district  even  for  the  sum- 
m.er  months  and  watchful  waiting  is  the  order  of  the  day. 
Building  construction  estimated  at  $150,000,000  is  now  being 
held  up  in  Chicago  by  prohibitive  costs  of  material,  and  a 
continuation  of  the  present  curtailment  of  building  will  mean 
that  construction  will  practically  come  to  a  standstill  within 
sixty  days.  Cancellations  and  slow  collections  are  the  prin- 
cipal troubles  experienced  by  electrical  jobbers.  Stocks 
are  in  such  shape  that  almost  any  standard  line  can  be 
obtained  in  the  territory  but  no  jobber  has  a  complete 
stock.  Jobbers  and  manufacturers  are  both  busy  filling 
back  orders,  but  comparatively  little  new  business  is  being 
booked.  For  this  reason  there  is  small  interest  in  de- 
liveries that  jobbers  or  manufacturers  can  make  at  pres- 
ent, even  though  orders  are  now  being  filled  in  much  better 
time.  Dealers  are  working  hard  to  move  the  stocks  that 
are  being  accumulated  but  without  much  success  as  re- 
trenchment is  the  present  policy  of  the  public. 

Dry  Cells. — Stocks  are  in  fair  condition  and  demand  is 
being  well  maintained.  The  price  for  standard  Red  Seal 
batteries,  f.o.b.  factory,  is  $32  per  100. 

Insulating  Material. — Stocks  of  mica,  varnished  fiber,  etc., 
are  not  in  very  good  shape,  but  better  deliveries  are  now 
promised  by  the  factories  because  of  the  falling  off  in 
the  demand   from  the  automobile  industry. 

Electric  Road  Trucks. — Factories  arc  busy  filling  back 
orders.  The  increasing  cost  of  gasoline  is  responsible  for 
many  inquiries  which  will  result  in  business  later,  it  is 
expected. 

Marine  Fittings. — The  demand  is  steady  though  the 
\olumc  of  business  has  dropped  off  considerably  since  the 
war. 

Schedule  Material. — Demand  has  fallen  off  and  factory 
deliveries  are  improving.  Some  attachment  plugs  can  cvwi 
be  obtained  from  stock. 

Rigid  Conduit. — Jobbers'  stocks  have  been  almost  depleted 
by  the  rush  to  get  shipments  before  the  freight  increase 
became  effective. 
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Fans. — Factories  are  nearly  all  cleaned  out.  Mc  ny  re- 
tailers will  farry  over  fans  through  the  winter  but  by  far 
the  major  portion  of  the  unsold  fan  production  is  in  job- 
bers' stocks.  The  smaller  sized  fans  have  bi'en  the  best 
sellers  this  season  and  it  is  the  larger  ones,  especially  16- 
in.  which  have  been  left  unsold.  Practically  no  industrial 
demand  has  been  felt. 

Hollow  Ware. — There  have  not  been  as  many  cancella- 
tions as  in  some  other  lines,  and  manufacturers  report 
that  it  will  take  some  months  for  them  to  catch  up  with 
back  orders  at  the  rate  new  business  is  coming  in. 

Irons. — This  is  a  line  for  which  orders  are  still  being 
received  by  manufacturers.  However,  factories  are  catch- 
ing up.  and  deliveries  are  improving. 

Lamps. — Manufacturers  have  built  up  good  stocks  of 
practically  all  standard  lamps.  There  is  still  some  short- 
age of  10-watt  lamps  and  of  series  lamps  for  street  light- 
ing. The  demand  for  lamps  of  200  watts  and  above  is  in- 
ereasinor  more  rapidly  than  for  lamps  of  the  smaller  sizes. 


BOSTON 

Electrical  supplies  antl  material  are  moving  well  as  the 
fall  buying  begins  to  take  shape.  Collections  have  a  slightly 
better  tone.  Stocks  are  improving  in  most  lines,  barring 
small  motors,  rigid  conduit  and  porcelain.  It  seems  doubt- 
ful if  stocks  will  run  to  excess  during  the  coming  winter, 
judging  by  present  accumulations  and  the  conservative 
ordering  now  evident.  Labor  is  quiet  this  week  and  indi- 
cations of  a  widespread  improvement  in  its  attitude  in  the 
electrical  industry  are  beginning  to  appear.  Prices  are 
still  firm,  except  for  occasional  cuts  to  move  products  at 
once.  Brass  wire  advanced  J  cent  per  pound  and  brazed 
tubes  1  cent  on  Aug.  21.  Building  and  engineering  con- 
tracts in  New  England  for  the  week  ended  Aug.  26,  1920, 
total  $5,171,000,  compared  with  $5,097,000  for  the  same 
week  last  year.  A  gradual  recession  in  the  weekly  volume 
of  new  building  construction  can  be  seen.  Business  in  the 
leather  industry  is  very  dull,  and  the  textile  manufactur- 
ers have  not  yet  resumed  production  in  numerous  closed 
mills,  although  it  is  expected  that  conditions  will  improve 
this  month.  Reduce!  buying  of  electrical  supplies  is  an 
outcome  of  textile  manufacturing  curtailment. 

Insulators. — .Jobbers  report  2,300  and  4,600-volt  insulators 
very  scarce,  especially  in  lower  Connecticut.  Neither  glass 
nor  porcelain  can  be  had  in  the  desired  quantities. 

Socltets. — Manufacturers  are  hard  pressed  to  obtain 
porcelain,  and  the  effect  of  recent  labor  troubles  in  the 
brass  industry  has  not  yet  been  overcome.  Jobbers'  stocks, 
however,  are  in  good  shape,  and  a  healthy  demand  exists. 
Pulls  quote  50  cents  net,  keys  28  cents  and  keyless  26  cents 
in  case  lots. 

Rigid  Conduit. — Stocks  are  very  spotty  and  deliveries 
highly  unsatisfactory.  CuiTcnt  requirements  are  being 
met  by  "pick-up"  orders,  and  long  overdue  carload  ship- 
ments hardly  ari-ive  before  they  are  sold.  Last  week  a 
leading  jobber  had  fair  supplies  of  1-in.  and  smaller  pipe, 
but  could  not  obtain  2-in.  pipe,  though  it  is  the  small 
sizes  that  are  generally  scarce  in  New  England  shipments. 

Motors. — Demand  holds  up  strongly  for  small  sizes.  One 
large  jobbing  house  normally  carrying  a  stock  of  600  motors 
had  only  twenty  on  hand  at  the  beginning  of  the  week.  Im- 
mediate orders  are  being  filled  only  after  extensive  can- 
vassing of  the  market. 

Wire.— Rubber-covered  No.  14  is  selling  at  $11.75  per 
1,000  ft.  in  5,000-ft.  lots.  Weatherproof  base  is  271  cents, 
bare  base,  223  cents.  On  weatherproof  deliveries  of  six 
months  are  being  quoted  on  quantity  orders  at  the  fac- 
tories. Bare  wire  can  be  had  in  four  to  eight  weeks  ac- 
cording to  size  and  quantity.  Flat  wire  is  quoted  on  seven- 
teen weeks'  delivery  by  a  leading  manufacturer. 

Non-Metallic  Flexible  Conduit. — Good  stocks  are  in  hand, 
and  buying  is  steady  with  even  prices.  There  is  no  change 
from  last  week  in  quotations. 

I      Heating    .\pp1iances. — Irons    are   plentiful    in    this   terri- 

1  tory,  and  demand  is  brisk.     Hollow  ware  is  scarce,  and  the 

outlook  for  the  supply  of  toasters,  percolaters   and  small 

grills  is  none  too  good  for  the  holidays.     It  is  reported 


that  one  prominent  manufacturer  of  hollow  ware  is  re- 
fusing orders  for  delivery  prior  to  Jan.  1.  Buying  of  re- 
flector-type heaters  has  begun  for  fall  business.  Deal- 
ers admit  that  present  prices  are  an  obstacle  to  buying, 
hut  the  growth  of  domestic  and  industrial  heating  applica- 
tions of  I'lectricity  is  so  great  that  a  large  volume  of 
business  is  being  handled  notwithstanding  current  price 
levels. 

Fans. — Jobbers  who  ordered  large  consignments  for  this 
year  will  probably  carry  over  larger  stocks  than  they  pre- 
fer. Neither  wholesale  nor  retail  stocks  are  exhausted. 
Some  jobbers  would  be  glad  to  sell  their  present  stocks 
close  to  cost  in  order  to  get  rid  of  them,  and  price  cuts 
within  the  next  fortnight  would  not  be  surprising. 

Lamps. — Careful  buying  is  encouraged  by  distributers  to 
avoid  a  shortage  in  the  winter.  The  150,  100  and  75-watt 
gas-filled  lamps  are  hardest  to  get  just  now.  Sign  lamps 
are  in  good  supply  for  fall  trade.  Dullness  in  textile  and 
leather  manufacturing  plants  is  expected  to  curtail  the  de- 
mand from  these  quarters.     Prices  are  steady. 


ATLANTA 

The  dull  summer  season,  combined  with  the  recent  spell 
of  inclement  weather,  has  served  to  slow  up  all  lines  of 
business  throughout  the  section.  Apparently,  however,  the 
bad  weather  is  over,  and  this  together  with  the  approach- 
ing fall  season  gives  hope  of  the  resumption  of  demand  on 
a  par  with  earlier  this  summer,  though  the  increasing 
difliculty  in  obtaining  building  material  is  causing  serious 
delays  in  construction  already  under  way.  This,  of  course, 
is  holding  up  electrical  constnjction  and  somewhat  easing 
the  shortage  in  electrical  supplies.  The  coal  situation  has 
caused  a  number  of  the  large  cement  plants  to  curtail  pro- 
duction, and  in  some  instances  to  shut  do\vn  altogether. 
This  condition,  unless  shortly  relieved,  will  cause  serious 
difficulties  in  this  section. 

.Agricultural  conditions  throughout  the  section  on  the 
whole  are  quite  satisfactory,  though  sufficient  time  has  not 
elapsed  since  the  recent  rainy  weather  to  determine  the  ex- 
tent of  damage  done  the  cotton  crop,  which  is  already  about 
two  weeks  late.  While  the  corn  crop  in  Georgia  is  stated 
to  be  below  the  average,  the  shortage  will  be  largely  off- 
set by  the  tobacco  and  sweet  potato  crops.  Conditions  in 
Florida  are  excellent,  with  the  estimated  citrus  crop  run- 
ning about  5,000.000  boxes  above  the  1919-1920  season. 

Bank  deposits  are  approximately  20  per  cent  above  those 
cf  last  year.  Bank  clearings  for  the  section  as  a  whole 
show  a  fair  increase,  while  the  local  clearings  are  practically 
the  same  as  for  last  year. 

Distributing  Transformers. — Local  stocks  except  in  very 
small  sizes  are  completely  exhausted,  and  great  difficulty 
is  experienced  in  meeting  a  very  insistent  demand.  Central 
stations  are  being  compelled  to  hold  up  connections  of 
large  power  consumers  because  of  the  inability  to  obtain 
transformer  equipment.  Manufacturers  say  little  relief 
from  the  present  situation  is  to  be  expected  unless  the  de- 
mand eases  off  considerably. 

Portable  Lamps. — In  anticipation  of  a  heavy  holiday  de- 
mand jobbers  are  placing  large  orders  for  all  types.  Silk 
shades  have  been  stocked  more  heavily  than  last  year. 
Orders  from  retailers  have  not  yet  begun  to  materialize. 
No  further   price   reduction   in  silk  shades   is   expected. 

Holiday  Toys. — Jobbers  have  accumulated  unusually  heavy 
stocks  and  report  that  buying  by  the  retail  trade  for  the 
holiday  season  is  already  under  way.  A  record  business  in 
this  line  is  expected  and  retailers  are  being  urged  to  place 
orders  far  in  advance. 

Outlet  and  Switch  Boxes. — Recent  receipts  of  large  ship- 
ments have  served  to  materially  ease  the  situation  and  boxes 
in  assorted  sizes  and  types  are  reported  on  hand  in  fair 
quantities.  A  brisk  demand  is  to  be  noted  in  the  face  of 
shipments  quoted  at  from  three  to  four  weeks. 

Non-Metallic  Fl.xible  Conduit. — Large  receipts  have 
served  to  fill  all  back  orders  and  several  jobbers  report  the 
accumulation  of  quite  sizeable  stocks.  Demand  is  reported  as 
holding  up  quite  well  with  a  price  on  lots  of  1,000  to  2,500 
ft.,   ,^«-in.  of  $4.62;  3^: -in.,  $4.24,  per  100  ft. 
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Flexible  Armored  Conductor. — The  shortage  continues 
acute,  as  with  most  galvanized  nroducts.  Shipments  are 
entirely  insufficient  to  meet  the  demand,  and  such  quanti- 
ties as  are  received  are  forwarded  on  an  allotment  basis. 
Price,  2-wire,  No.  14,  lots  of  from  1,000  to  2,500  ft.,  $11.60 
per  100  ft.  

SAN  FRANCISCO 

Although  construction  work  has  decreased  and  appliances, 
considering  the  territory  as  a  whole,  are  slower,  yet  the 
sales  of  real  estate,  especially  in  the  home  tracts,  and  the 
decreasing  number  of  such  sales  as  a  speculation,  are  proof 
of  heavy  electrical  work  to  be  undertaken  during  the  re- 
mainder of  this  and  next  year.  In  fact,  prophets  of  what 
is  termed  the  "big  crash"  have  postponed  its  arrival  be- 
yond next  Christmas  because  of  unmistakable  signs  of  a 
banner  holiday  season,  and  there  is  doubt  that  it  will  ma- 
terialize at  ali.  The  past  three  winters  have  been  dry,  but 
weather  experts  are  foretelling  a  much  needed  wet  season. 
A  note  of  consei-vatism  is  apparent,  which  will  have  a  bene- 
ficial effect  on  firms  who  have  been  rather  spoiled  by  easily 
acquired  business.      '   ~^'"'"\ 

With  the  closing- of  the.  successful  electrical  home  in 
Sacramento,  ar«ither  has  been  opened  in  Oakland  and  is 
attracting  more  interest  than  the  first.  More  emphasis  is 
being  placed  li'pqn  the  outlet  demonstration,  and  architects 
report   many  interesting  inquiries. 

Vacuum  Cleaners. — Good  stocks  are  reported  and  sales 
campaigns  on  special  types  have  made  these  the  best-selling 
household  device  at  the  present  time.  Better  shipments  of 
attachments  are  reported,  but  orders  are  still  far  in  excess 
of  supply. 

Motors. — Deliveries  are  better  on  all  motors  except  the 
single-phase  type.  Deliveries  on  10-hp.  and  larger  sizes 
are  especially  good. 

Schedule  Material. — Pull-chain  sockets  have  been  in  high 
demand  during  the  past  week.  There  are  better  ship- 
ments from  the  factory.  Lock  sockets,  urgently  needed  and 
almost  impossible  to  obtain  during  the  spring,  are  now 
much  slower. 

Conduit. — Deliveries  are  again  bad.  Several  jobbers  re- 
port that  despite  empty  racks  they  have  not  even  a  car 
en  route. 

Boxes. — Deliveries  are  very  slow,  and  the  shortest  stocks 
are  on  the  best  sellers,  such  as  the  4-in.  round  and  octa- 
gonal. 

Water  Heaters. — Nearly  all  firms  say  that  these  are  sell- 
ing better,  although  many  of  the  orders  being  shipped  now 
were  taken  during  the  early  spring.  It  is  hoped  that  pres- 
ent and  future  deliveries  will  cope  with  the  demand. 

Heating  Appliances.^There  is  quite  a  call  for  medium 
and  heavy  soldering  irons.  Percolators  are  once  again  to  be 
found  on"  the  shelves  after  a  dearth  that  has  endured  since 
last  Christmas. 

Lamps. — The  Coast  to  date  has  not  experienced  any 
shortage.  White  Mazdas  are  selling  much  slower  than 
formerly.  

SEATTLE— PORTLAND 

Jobbers  in  the  Puget  Sound  district  report  a  small  volume 
of  business  during  the  past  week,  although  the  movement 
of  heating  appliances,  which  has  begun  earlier  than  usual 
this  year,  will  in  a  measure  offset  dullness  in  other  lines. 
Sales  of  schedule  material  and  household  devices  such  as 
ranges  and  washing  machines  are  dropping  off,  while  buy- 
ing of  the  larger-sized  motors  and  heavy  power  appa- 
ratus is  practically  at  a  standstill.  Retail  sales  of  vacuum 
cleaners,  electric  tableware,  ornamental  glassware  and 
socket  heating  appliances  are  rei)orted  satisfactory.  Spokane 
jobbers  report  trade  is  holding  up  well,  and  seasonable 
weather  has  benefited  reUiil  business.  Washing  machines, 
cleaners,  table  ware,  etc.,  are  moving  especially  satisfac- 
torily. Stocks  arc  much  improved  and  collections  through- 
out the  entire  inland  empire  are  good. 

Retailers  in  the  Portland  district  are  finding  business 
fairly  good,  some  stores  reporting  that  the  volume  of  sales 
is  just  about  holding  its  own  with  a  year  ago,  while  others 


.say  that  there  is  an  appreciable  improvement.  There  seems 
to  be  a  falling  off  in  purchases  of  high-priced  appliances 
.=uch  as  ranges  and  washing  machines,  with  a  noticeable  in- 
crease in  the  movement  of  smaller  appliances.  Contractors 
report  that  enough  business  is  booked  to  carry  them  through 
for  at  least  the  next  sixty  days,  by  which  time  they  will  have 
passed  the  ordinarily  dull  season.  More  men  are  being  em- 
ployed in  electrical  installation  work  than  last  month. 
Collections  are  slow  but  contractors  in  good  standing  do 
not  find  serious  difficulty  in  getting  credit  extended  when 
they  need  it.  A  resume  of  building  activities  as  given  by 
the  city  Building  Department  shows  a  total  both  in  number 
and  value  of  new  buildings  substantially  greater  than  for 
the  corresponding  period  of  1919.  Increased  freight  rates 
and  consequent  cancellation  of  orders  in  great  volume  are 
the  big  problems  now  confronting  the  lumber  industry. 
Plans  are  completed  for  the  new  Cedar  Falls  hydro-electric 
plant  of  Seattle's  municipal  power  system,  which  is  capable 
of  developing  20,000  additional  horsepower  and  will  cost 
$1,000,000. 

Switch  Boxes. — Demand  has  been  falling  off  and  at  pres- 
ent is  at  a  minimum.  Stocks  are  in  good  condition  and 
shipments  are  fairly  easy  to  obtain. 

Porcelain  Sockets,  Receptacles,  Etc. — Stocks  are  sufficient 
to  care  for  the  good  demand  existing,  though  the  call  is 
growing  lighter  from  week  to  week. 

Lamps. — It  is  believed  that  the  fall  season  has  started. 
Trade  is  picking  up  and  from  all  indications  sales  will  com- 
pare favorably  with  last  year.  Stocks  are  in  fine  condi- 
tion and  shipments  are  easy.     Prices  are  tending  upward. 

Lead-Covered  Wire. — Demand  is  only  fair  with  good 
stocks  the  rule.  Shipments  are  good  but  prices  are  ex- 
pected to  show  further  increases. 

SALT  LAKE  CITY— DENVER 

Tighter  money  is  hindering  irrigation  construction  and 
electrical  power  projects  in  the  West.  As  a  result  labor  is 
plentiful  in  all  lines  of  building.  No  new  projects  are  being 
launched,  as  present  work  is  confined  to  finishing  jobs  al- 
ready begun. 

The  adoption  of  the  American  plan  of  labor  has  caused 
a  considerable  influx  of  non-union  laborers,  but  on  the  other 
hand,  many  union  men  have  gone  to  parts  of  the  country 
where  the  union  plan  prevails,  but  they  have  not  left  in 
sufficient  numbers  to  offset  the  increase. 

The  strike  of  the  International  Brotherhood  of  Electrical 
Workers  is  over  in  Salt  Lake  City,  and  union  labor  in  other 
cities  has  also  compromised  its  disputes.  It  is  conceded, 
however,  that  the  settlement  is  only  temporary  and  that 
the  adoption  of  the  American  plan  was  made  imperative 
on  the  union  men  by  the  pinch  of  being  long  unemployed. 
They  virtually  yielded  under  protest  and  will  probably  renew 
the  fight  when  an  opportune  time  is  at  hand. 

The  demoralized  wool  market  continues  to  affect  the 
interniountain  region  adversely.  Millions  of  dollars  that 
would  normally  be  in  circulation  are  this  year  not  available. 
The  condition  of  the  metal  market  is  another  serious  set- 
back to  the  mountain  states. 

The  recovery  of  business  to  its  normal  state  hinges  on 
the  marketing  of  crops,  particularly  of  sugar  beets,  though 
it  is  believed  that  the  wheat  crop  alone  will  not  alleviate 
the  situation  materially,  since  banks  are  demanding  that 
farmers  take  up  their  notes. 

Jobbers  expect  little  if  any  .mprovement  in  trade  dur- 
ing September.  They  are  getting  in  ample  stocks  and  doing 
everything  possible  to  awaken  dealers  to  the  need  of  being 
prepared,  but  the  latter  are  prone  not  to  stock  until  they 
are  confronted  with  an  actual  demand  for  their  wares. 

Washing  Machines. — These  are  moving  slowly.  Buying 
is  stimulated  by  some  dealers  by  liberal  time  payment  terms. 
Factoiies  are  caught  up  with  back  orders  and  are  anx- 
ious in  many  cases  to  unload  on  jobbers.  As  a  result  there 
is  an  overstock  in  some  quarters. 

Heating  Appliances. — Demand  is  rated  fairly  good  con- 
sidering the  general  recession  in  trade.  Dealers  report  that 
buyers  are  not  averse  to  paying  the  prevailing  high  prices, 
and  jobbers'  stocks  arc  pretty  well  filled  up.  There  is 
some  scarcity  of  hoUowware,  however. 
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New  Apparatus  &  Appliances 

A  Record  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Candy  Maker's  Chocolate  Heater 

The  Cutler-HamnuT  Manufacturing 
Company,  Milwaukee,  is  introducinsj  an 
improved  electric  heater  for  nieltinp: 
chocolate  used  in  makinfr  candy.  As 
this  work  requires   a   constant  definite 


KEEPS  SIX  QUARTS  OF  CHOCOLATE  HOT 

temperature,  a  low  heat  is  provided 
which  exactly  maintains  the  required 
temperature.  A  medium  and  a  hijrh 
heat  under  control  of  a  snap  switch 
are  used  when  new  supplies  of  choco- 
late are  introduced.  The  three  heats 
provided  are  o.")  watts,  110  watts  and 
220  watts.  The  weifiht  boxed  is  17  lb., 
and  the  capacity  is  (i  qt.  or  1.5  lb. 


Ke^ulator  for  Electric  Furnace 
Voltage  Control 

For  controlling  the  energy  input  for 
larjce  electric  furnaces  the  Westinjj- 
house  Electric  &  ManfacturinR  Com- 
pany,  East    Pittsburgh,    Pa.,    is   manu- 


►TRNACE    REGULATOR     WITH     TRANS- 
FORMER AND  CONTROL  PANEL 

facturing  a  step  induction  regulator  to 
give  a  uniform  voltage  over  a  wide 
range.  The  regulator  consists  of  a 
furnace  transformer,  an  induction  reg- 


ulator, switches  and  push-button  con- 
trol. This  apparatus  utilizes  the  prin- 
ciple of  varying  the  high-voltage  tap 
on  the  transformer  for  controlling  the 
energy  input  to  the  furnace.  The  func- 
tion of  the  induction  regulator  is  to 
vary  the  voltage  between  taps.  After 
the  voltage  of  the  adjacent  tap  is 
reached,  the  selector  and  transfer 
switches  automatically  transfer  the  in- 
ductor regulator  so  that  it  will  function 
between  the  next  two  taps. 


Color  Screen  for  Window 
Lightins 

A  means  of  producing  colored  light 
in  show  windows  has  been  developed  by 
the  National  X-Ray  Reflector  Com- 
pany, 235  West  Jackson  Boulevard,  Chi- 
cago. This  "Color-Ray"  consists  of  a 
metal  frame  which  supports  a  slide  of 
colored  gelatine  held  in  place  by  fine 
steel  meshes.  The  color  can  be  changed 
readily  or  the  slides  may  be  left  out 
altogether.     The  frame  is  fastened  to 


Very  Small  Amplifiers  and 
Detectors 

A  single-stage  amplifier  and  a  de- 
tector developed  by  the  Acme  Appa- 
ratus Company,  27  Windsor  Street, 
Cambridge,  Mass.,  each  have  over-all 
dimensions  approximately  only  .SJ  x 
3J  X  5J  in.  The  amplifier  contains 
all  the  essential  parts  except  the 
vacuum  tube  and  batteries.     An  Acme 
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VF.RY  SMALL  RADIO  APPARATUS 

amplifying  transformer  is  included.  The 
binding  posts  on  these  pieces  of  appa- 
ratus are  so  arranged  that  it  is  an  easy 
matter  to  make  a  detector  and  two- 
stage  amplifier  with  separate  filament 
control  and  the  same  batteries. 


Notes  on  Recent  Appliances 

Radio  Transmitting  Key 

The  Eastern  Precision  Electrical  In- 
strument Company,  Rockville  Center, 
N.  Y.,  has  placed  on  the  market  a  navy- 
type,  heavy-duty  radio  transmitting 
key. 


Regenerative  Receiver 

A.  H.  Grebe  &  Company,  Richmond 
Hill,  N.  Y.,  have  placed  on  the  market 
a  short-wave  regenerative  receiver, 
type  CR-3. 


COLORED    :^CKEEN     ATTACHABLE    TO 
REFLECTOR 

an  X-Ray  reflector  by  an  asbestos  cord 
harness  without  disturbing  either  the 
reflector  or  the  lamp.  Colored  gelatine, 
it  is  claimed,  will  not  fade  under  the 
heat  of  the  Mazda  "C"  lamp. 


Lamp  Has  Two  Filaments 

When  one  filament  has  burned  out 
the  second  filament  may  be  put  in  serv- 
ice in  the  "Dualite"  lamp,  developed 
by  the  Whitelite  Electric  Company,  368 
Broome  Street,  New  York,  N.  Y.  The 
lower  filament  is  connected  to  light 
when  a  cap  is  screwed  in  at  the  base 
of  the  lamp.     When  this  filament  has 


TOP   FILAMENT   USED   AFTER   BOTTOM 
BURNS  OUT 

burned  out  the  other  filament  is  put 
into  the  circuit  by  unscrewing  the  cap. 
It  is  claimed  that  the  gas  in  the  bulb 
makes  discoloration  improbable. 
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MANUFACTURERS'  ACTIVITIES 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


THE  NATIONAL  LAMP  WORKS,  of  the 
General  Electric  Company.  -N'ela  Park, 
rieveland.  Ohio,  is  planning  to  erect  two 
factories  in  Indianapolis.  Inil..  for  the 
manufacture  of  incandescent  and  automo- 
bile lamps.     Thi-  proposed  plants  wdl  have 

a  capacity  of  Ifiii.niiii. i  lamps  a   year  and 

will  cost  about   $2,000,000. 

V  W  nODOE.  formerly  assistant  pro- 
duction manager  in  the  fractional-horse- 
power-motor department.  Lynn  works  ot 
the  General  Electric  Company,  has  heeii 
appointed  production  manager  of  the  P  &  \\ 
Fuse  works.  General  Electric  Company. 
Providence.   R.    I. 

THE  .ST'XLTTE  PRODT'CTS  CO.MPANY. 
Plymouth  Building,  Minneapolis.  Alinn..  has 
made  arrangements  for  the  distribution  of 
the  Peerlite  lighting  fixtures,  manufactured 
b\  the  Peerless  Light  Company.  Chicago, 
iti  the  states  of  Minnesota,  Iowa,  North 
and  South  Dakota, 

THE  WESTERN  REP  CEDAR  ASSO- 
CIATION held  its  fifteenth  annual  meetmg 
at  Spokane.  Wash.,  on  July  3ii.  Nme  com- 
panies were  represented,  including  the 
E  T  Chapin  Company.  Lindslcy  Brothers 
Company,  Metropolitan  Cedar  Company, 
National  Pole  Company,  Northern  Cedar 
Company,  Sandpoint  Lumber  &  Pole  Com- 
pany, Searl-Waterman  Company.  Valentine 
Clark  Company  and  Western  Lumber  &  Pole 
Company.  The  officers  elected  tor  the  fol- 
lowing year  are:  Morton  Macartney,  presi- 
dent ;  E.  A.  Lindsley.  vire-pr.-sident.  and 
G.   A.  Clark,  secretary  and  treasurer. 

WESTINGHOUSE  AWARDS  ENGI- 
.NEERING  SCHOL.\RSHlPS.  —  The  war 
memorial  scholarship  committee  of  the 
Wnstinghouse  Electric  &  JIanufacturinp 
company  has  announced  as  winners  of  the 
four  sch'olarshijis  for  the  coming  year.  1920- 
21.  Alva  C.  Corroa.  sniall-moturs  drafting 
department  ;  Henry  Gardiner  Symonds.  son 
Df  N.  G.  Symonds.  manager  indu.strial  sales 
livision,  Chicago  office:  ,1  Pale  Seabert, 
transformer  engineering  department,  and 
Herbert  Hillman.  ,son  of  William  A.  Hill- 
man  who  has  been  a  machinist  in  the 
works  of  N.  D  Nuttall  tor  twenty-seven 
years.  The  four  awards  for  the  coming 
year  are  in  addition  to  the  tour  scholar- 
ships awarded  last  .year,  all  ot  which  hav.- 
been  continued  for  the  coming  year.  Four 
new  scholarships  will  lie  awarded,  and 
eventually  the  company  will  bi-  maintaining 
sixteen  scholarships  in  the  leading  schools 
of  the   United    States. 

THE  NATIONAL  CONDCIT  COMPANY, 
Hastings-on-Hudson.  N.  Y..  shows  from  net 
.sales  approaching  {7,000.000  for  six  months 
,-nded  .June  '■UK  11120.  a  profit  of  $499,183. 
whereas  a  loss  ot  $51(5.300  was  incurred  in 
the  previous  year  on  net  sales  of  $4,760,000. 
Through  writing  oft  $129.39fi  to  ilepreciation 
and  organization  expenses.  the  books 
showed  a  loss  for  the  half  year  to  .lune 
30  1920.  of  $80,213,  as  against  a  loss  of 
$643  000  in  the  corresponding  six  months 
of  1919. 

THE  VOSS  BROTHERS  MANI'FAC- 
Tl'RINO  COMP.VNY.  Pavenporl.  Iowa,  has 
nearly  completed  a  new  factory,  which  will 
be  devoted  largely  to  the  manufacture  of 
a  new  tyjie  ot  motor-driven  washing  ma- 
chine. Th'-  company  also  contemplates  the 
construction  of  a  foundry,  on  which  work 
will    soon    begin. 

THE  ACME  DIE-CASTING  CORPORA- 
TION, Bu.sh  Terminal.  Brooklyn.  N.  Y..  has 
recently  opened  a  branch  office  In  the  ma- 
chinery exhibition  sales  department  of  the 
Philadelphia  Boiirsr  This  olllee  is  In  charge 
of  Edward  McK  Hunt,  and  it  will  handle 
the  company's  rapidly  growing  business  ir. 
New  Jersey,  eastern  Pennsylvania.  Mary 
land.  Delaware  and  the  District  of  Columbia 

rrcapitauzation  of  manhattan 
ki-f:ctrical     scpply     company.  — 

Stockholders  of  the  Manhattan  Electrical 
Supply  Company.  17  Park  Place  New  York 
City,  have  approved  a  plan  for  recapitali- 
zation which  provides  for  an  authorized 
Issue  of  260.000  shares  of  capital  stock 
without  par  value,  of  which  70.000  shares 
will  be  exchanged  for  the  present  priferred 
and  common,  while  the  balance  will  be 
sold  to  provide  additional  working  enpltnl 
for  Ihr  i-ompany 


THE  MONO  CORPORATION  OF 
AMERICA  announces  the  removal  of  its 
main  office  from  Buffalo,  N.  Y..  to  25  West 
Broadway,  New  York  City,  where  a  com- 
plete line  of  its  automatic  continuously  re- 
cording gas-analyzing  instruments  for  CO^. 
CO,  O...,  SO;.  H=.  N;  CKi.  etc..  will  be  dis- 
played. 

THE  STROMBERG  ELECTRIC  COM- 
PANY, 209  West  Jackson  Boulevard.  Chi- 
cago, manufacturers  of  time-recording  sys- 
tems, announces  that  it  has  opened  an  ofhce 
at  803  Lexington  Building.  Baltimore.  Md.. 
with    C.    F.    Ressiguie    in   charge. 

THE  DRENDELL  ELECTRICAL  & 
.MANI^FACTURING  COMPANY.  San  Fran- 
cisco. Cal..  manufacturer  ot  switchboards, 
panelboards  and  safety  products,  has  re- 
cently mada  several  changes  in  its  organi- 
zation. A.  E.  Prendeil.  former  president  of 
the  company,  has  sold  his  interest  in  it  to 
L  Siebert  and  .T.  Gensler.  who  will  con- 
tinue the  business  at  a  ntnv  plant  at  1345- 
1353  Howard  Street.  San  Francisco.  Mr. 
Gensler.  who  was  formerly  manager  ot  the 
Electrical  Construction  Company.  Oakland, 
is  president  of  the  Prendeil  company,  and 
Mr.  Siebert.  who  has  been  associated  with 
the  company  for  the  past  fourteen  years,  is 
secretary  and   treasurer. 

LANDERS.  FRARY  &  CLARK.  New 
Britain.  Conn.,  are  planning  to  erect  a 
three-story  addition,  60  ft.  x  210  ft.,  on 
Ellis  Street,  to  cost   about  $115,000. 

THE  BURKE  ELECTRIC  COMPANY. 
I'^rie.  Pa.,  announces  Ihe  aiipoimment  of  L. 
L.  Mvers  as  general  Western  sal  s  manager, 
with  headquarters  in  the  Illuminating 
Building,  Cleveland.  Ohio,  where  he  has 
been  for  several  years  as  sales  representa- 
tive of  the  Burke  Electric  Company  for  the 
Clveland  territor.y.  L.  B.  Ritchie  has  been 
appointed  Eastern  sales  manager,  with 
headquarters  at  30  Church  Street.  Ne\v 
York  City,  where  has  for  some  time 
been  sales  representative  of  the  company 
for  the  New  York  district.  The  direction  of 
the  Eastern  and  Western  sales  manage- 
ment was  formerly  centered  at  lOri  ■  in 
charge  of  H.  A.  Brown,  who  has  resigned. 
THE  ILLINOIS  ELECTRIC  PORCR- 
L.MN  COMPANY.  Macomb.  HI.,  has  nearh 
completed  extensions  to  its  plant,  which 
will  increase  its  output  30  per  cent.  The 
additions  consist  of  a  porcelain  testing  de- 
partment. 72  ft.  X  84  ft.  :  a  new  sagger  de- 
Iiartment,  50  ft.  x  96  ft.;  ai:  addilinn  to 
kiln  room.  70  ft.  x  72  ft.,  and  an  addition  tn 
warehouse.  76  ft.  x  175  ft.,  all  being  one- 
story    buildings. 

THE  ROLLER-SMITH  COMPANY.  233 
Broadway.  New  York  City,  announces  that 
C.  H.  Mohr  has  been  added  to  the  sales 
force  of  its  Baltimore  representative,  the 
Perkins-Le.Noir  Company.  113  East  Frank- 
lin Street.  He  will  devote  his  attention  to 
the  various  lines  of  electrical  apparatus 
handled  bv  the  Perkins-T..eNoir  Company 
an*  will  specialize  in  the  Roller-Smith 
products,  comprising  electrical  instruments, 
meters  and  circuit  breakers.  Mr.  Mohr  has 
been  connected  in  the  past  with  the  West- 
inghouse  Electric  &  Manufac.turinc  Com- 
panv.  East  Pittsburgh.  Pa.,  and  with  the 
Standard  Electric  Elevator  Company.  Bal- 
timore. 

W  WOODWARD  wn>LIAM.S.  formerly 
vice-president  of  the  Re:iding  (I'a  >  Iron 
Company,  has  been  appointed  assistant  to 
the  president  of  the  Pittsburgh  Gage  & 
Supply  Company,  manufacturer  of  the 
"Gainadav"  electric  washing  machines, 
ironing  machines  and  vacuum  cleaners,  etc 
Mr  Williams  was  graduated  from  Harvard 
in  1905.  after  which  he  spent  six  years  in 
the  mills  of  the  Carnegie  Steel  Company 
His  first  selling  experienci'  was  with  the 
Bourne-Fuller  Comapny.  Cleveland.  Ohio. 
and  In  January.  1914.  he  became  gemrnl 
sales  manager  of  the  company.  He  left  lb- 
latter  company  to  become  general  man- 
ager of  the  Reading  Iron  Company  and 
later  was  elected  vice-president  and  In 
charge    of    sales    and    operations. 

TflE  NATIONAL  INDPSTRTAL  CON- 
FERENCE BO.VRD  announces  the  removal 
of  Its  headouarters  from  Boston,  Mass.. 
to  10  East  Thirty-ninth  Street,  New  York 
City,    effective    Aug,    23. 


THE  JOHN   C.   DOLPH   COMPANY,   168 

Emmett  Street,  Newark,  N.  J.,  manufac- 
turer ot  insulating  varnishes  and  com- 
pounds, announces  the  appointment  of 
Baker-Joslyn.  183  First  Street,  San  Fran- 
cisco, Cal..  with  branches  in  I»s  Angeles, 
and  Seattle.  Wash.,  as  general  sales  agents 
and  distributers  of  its  products  on  the 
Pacific  Coast.  L.  L.  Fleig.  212  West  Austin 
Street.  Chicago.  111.,  has  been  appointed 
general  Middle  Western  sales  agent,  cov- 
ering Chicago.  Cleveland.  Detroit.  St.  Louis 
and  territory  comprising  the  Middle  West- 
ern States.  The  Edgar  (i.  Oeters  Com- 
pany, the  Bourse.  Philadelphia,  w-ill  repre- 
sent the  company  in  Philadelphia  and  con- 
tiguous  territory. 

KLIEGL  BROTHERS.  240  West 
Fiftieth  Street.  New  York  City,  manu- 
facturers ot  electric  lighting  devices,  have 
acquired  property  on  West  Fiftieth  Street, 
lietween  Eighth  and  Ninth  Avenues,  on 
which  it  will  erect  a  new  four-story  plant. 
I'pon  completion  of  the  building  the  pres- 
ent works  of  the  company,  in  the  same 
block,  will  be  removed  to  the  new  location. 

THE  DIFFFTREXTIAI.  STEEL  CAR 
COMPANY.  Findlay.  Ohio,  recently  incor- 
porated with  a  capital  stock  of  $300,000. 
has  purchased  the  government  munition 
plant  at  Findlay,  Ohio,  formerly  occupied 
by  the  Grant  Motor  Car  Company.  The 
company  proposes  to  manufacture  electric 
dump  cars  and  other  equipment. 


Supply  Jobbers'  Notes 


THE  NORTH\VESTERN  ELECTRIC 
EQUIPMENT  COMPANY.  35  Vestry  Street. 
New  York  City,  has  filed  notice  of  Increase 
in    capital    stock    from    $10,000    to    $200,000. 

THE  CHESAPEAKE  ELECTRIC  COM- 
P.ANY.  205  North  Calvert  Street.  Baltimore. 
Md..  will  move  to  38  South  Calvert  Street 
on  Sept.  1.  T.  H.  Hardesty,  Jr..  Is  pur- 
chasing agent. 

THE  SOUTHERN  ELECTRICAL  SUP- 
PLY COMPANY.  Atlanta.  Ga..  \vill  shortly 
move  into  its  new  warehouse  on  WTiitehall 
.Street.  Atlanta.  The  new  quarters  will 
give  it  approximately  30.000  sq.ft.  of  floor 
space. 

P.  R.  BOOLE,  formerly  general  sales 
manager  of  the  Electric  Appliance  Com- 
pany, (.""hicago.  111.,  has  been  apjiointed  vice- 
president  and  general  manager  of  the  G. 
Q.  Electric  Company,  25  Erie  Street.  Mil- 
\vaukee.  Wis.,  electrical  jobbers.  Mr.  Boole 
will  have  charge  of  sales. 


Foreign  Trade  Notes 


DEVELOPMENT  OF  HYDRO-ELECTRIC 
PROJECTS  IN  NEW  ZE.\LAND.— In  the 
budget  recentb'  presented  to  the  House  of 
Reiiresentatives  in  New  Zealand  funds  were 
provided  tor  the  development  of  various  in- 
dustries and  trades  of  the  State.  An  addi- 
tional sum  of  £3.500.000  was  appropriated 
for  the  development  of  hydro-electric  proj- 
ects and  other  iniblic  works.  There  are  also 
many  municipal  electric  supph*  schemes 
under  consideration.  There  Is  a  good  de- 
manrl  for  electrical  machinery  transmission- 
liiH'  material,  motors,  lamps  and  other  elec- 
trical apparatus. 

THE  HURLEY  MACHINE  COMPANY. 
Chicago.  III.,  has  recently  commenced 
manufacturing  its  dishwasher  in  Canada, 
having  taken  o\'er  part  of  the  Canadian 
Kiinieley  Building  in  Toronto.  It  is  reported 
I  bat  later  the  company  intends  to  manu- 
facture the  clothes-washing  machine  at  the 
same  plant.  It  is  also  reported  that  the 
shortage  of  motors  la  holding  back  the 
Canadian   output. 

INCREASE  IN  CAPITAL  ISSUES  OF 
ELECTRICAL  COMPANIES  IN  THE 
UNITED  KINGDOM. — To  provid.'  for  Im- 
portant developments  many  electrical 
companies  have  recently  made  or  contem- 
plate new  issues  of  capital.  The  I^t""';) 
Electrical  Engineering  Company.  I^td.  will 
soon  issue  339  .''•12  ordinary  shares  ot  ti 
each  at  par  This  company  Is  building  a" 
entirely  new  factory  .it  Loughborough  for 
the  mnnufaclure  of  ■'Ljunstrnm"  turbines 
and  Is  making  <'^''<'"8'^f  .^/Idltlons  to  ll» 
nresent  factories.  The  Midland  K'ej''r": 
Corporation  for  Power  Distribution  Ltd.. 
i.  making  an  Issue  ot  250  000  "■''I'"  " 
H'.„re»  of  t1  each  at  par:  the  Calcutta  EleC- 
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trio  Supply  Corporation.  Ltd..  is  inviting 
applications  for  i:r.00.(iiiii  convertible  deben- 
tures; the  direclcprs  of  Vlckera,  L.td  .  ure 
also  Inviting  ;ippliciilliins  for  £1.5U0.()0il 
Heven-year  notes,  and  the  Kuller'a  United 
lilcctrlc  Works,  Ltd..  liave  Issued  fL'OO.Ono 
live-year  notes.  The  appointment  of  the 
IClectrlolly  ComniiHsinners  and  the  asmiol- 
aled  cluinges  in  tin-  .  lectrlcal  leglslaliun 
are  geictrally  reganl.d  as  a  guarantee  that 
there  will  he  a  great  demand  for  electrical 
apparatus  and  equipment  fur  many  years 
lu  come. 


f 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  en- 
ter foreign  markets  \\'>iere  the  Item  is 
numbered,  further  information  can  he  ob- 
tained from  the  Bureau  of  Foreign  and 
I>>mefltlc  Cotnmerce.  Washington,  by  tnen- 
lioning    the    numlier. 

A  Arm  In  Switzerland  (No.  33,551)  desires 
to  secure  the  representation  of  Arms  for 
the  Introduction  into  that  country  of  small 
boats,  driven  by  electiicily.  of  a  capacity 
of  live  to  ten  pensons,  for  sporting  pur- 
poses :  also  motors  and  batteries  for  suih 
heats. 

An  agency  association  In  the  Netherlands 
(No.  33.B54)  desires  to  get  In  touch  with 
manufacturers  who  are  tiot  represented  In 
that  country,  with  a  view  of  securing  ex- 
clusive ageticles  tor  the  sale  of  all  klinls  of 
electric  cable  and  wire,  inelnding  electrolytic, 
copper  wire  tor  overhead  feeding  lines,  etc 

An  imixirter  in  Italy  (No  33.5(54)  desires 
to  purchase  a  large  quantity  of  small  elec- 
tric laniiis  from  105  volts  to  110  volts  with 
filaments. 


Trade  Publications 


l-U^KCTRICAI,  SUPPMHS.— The  Frank 
11  Stewart  Company,  37-3M  North  Seventh 
Street.  Philadelphia,  dealer  in  electrical 
supplies.  ha.s  issued  general  catalog  .No  22. 
The  book  is  clutli-bouiul  and  uontulns  G67 
pages,  covering  electrical  apparatus  handled 
by  the  compan,V- 

lIKAT-TUKATlNif  CO.NTAINKKS.— The 
Iirlver-Harris  Company.  Harrison.  N.  J  .  i.- 
dlstributing  bulletin  .\-L'  describing  its  cjist 
"Nichrtiine"  heat-treating  containers,  ami 
bulletin  H-21.  entitled  ".Mloys  for  lOlectrical 
Kesistance,"  covering  practical  uses  of  the 
D-H   alloys,   manufactured  by  the  company. 

ai)Ji;stahi,k-si'i:ki>     .motoKS.— The 

(li-neral  l^ieetrlc  Comiian.v.  Schenetrtady.  N, 
v.,  has  issued  a  second  edition  of  bulletin 
No.  41.921  A,  suiierseding  biillelln  .\o  41,021 
and  describing  the  latest  design  ..f  HP. 
form  ,\.  dirt'Ct -current.  adjustable-sr)»'ed 
motors,  rated  frotn  2  to  5"  intermittent 
horsepower. 

1  ilCFLKCTIi  )N  I'OTKNTIOMKTKR.  —  A 
second  edition  of  bull  ■tin  No.  4fi.ll2., 
describing  the  detlection  iH)tentiometer.  has 
been  issued  by  the  ilener.al  Klectrlc  Com- 
Iiany.  Schnectndy.  .N".  Y 

STRIOI'TT-l^IflHTINri  tTNITS.— Bulletin 
.No.  43.5II3B.  sui)erseding  Imlletin  No. 
I3.5U3.\.  eiitltleil  •Novalux.'"  has  been  is- 
sued by  the  Uetieral  I'^IeCtric  Ciuni)Mn.\'. 
Schenectady,  in  wliich  it  describes  ami  illus- 
trates the  Novalux  ornamental  street-light- 
ing units. 

INTERN KS— The  Oeii.ral  Klectric  Com- 
pany. Schenectady.  N.  Y..  has  issued  indexe.-* 
to  its  descrijJlive  bulletins  and  shei-ts  and 
supply-parts  bulletins,  both  dated  .luly.  l!>2n 


.SCIKNTIF'IC  II.L,L;J)IIN.\TI0N.  —  The 
•■llolojJhane  Datalog"  Is  thi-  title  of  a  128- 
I>age  illustrated  handbook  publlstied  by  the 
llolophane  (Ilass  Company.  34U  Madison 
Avenue.  New  York  City,  which  is  a  com- 
bined dat.i  book  and  Uitalog.  There  are 
also  forty-six  reproductions  of  night  photo- 
graphs showing  actual  installations  of  il- 
luminating systems. 


New  Incorporations 


TMK  T.\YI,nnPVII,I,R  (GA.)  LIGHT  & 
POWKH  CO.MP.VNV  has  been  incorporated 
with  a  capital  stock  of  $8,«0n  by  William 
M.  Horsey.  C    I).  Shaw  and  A.  R.  McGlnnis 

THK  TnWXVIl.LR  (S.  C.>  WATKR 
MGHT  &  POWKR  COMP.\NY  has  been 
organized  to  establish  an  idectric  plant 
|1r.  Webb  is  president  and  K.  B.  Farmer 
secretary. 

TH1-;  RIDCBLIOY  (W.  VA.)  LIGHT  ft 
POWIOR  CdMP.VNY  has  been  Incorporated 
by  .lanies  T.  Vandegrift,  Howanl  H  Knight 
and  ICImer  I-:  I'.iggs.  The  company  is 
capitalized  at  fj.'i.iiiiii  and  iiroiMises  to  fur- 
nish electricltv  for  lamiis  and  motors  in 
rtidgeley. 

TIIK  UUnOLPU  (OHIO)  LIGHT  A 
POWKU  colli'. VNY  has  been  incorporated 
with  a  caidtal  stock  of  $10. linn  by  W.  J. 
Shubr.  V  T.  Hillabrand.  ,1  H  Moore.  H. 
iticharilson   and    HV    Mercer. 

Till':  VIOI.KT  (LA.)  ICE  &  KLECTRIC 
i'OMl'.\NY  lias  been  organized  with  a  cap- 
ital stock  of  J.".n,nnn  to  install  an  electric 
Idant.  K  Vaughn  Is  president  and  T 
Vaughn   secretary  and   treasurer. 


New  England  States 

PORTI..\Nr>.  MK. — St.  Joseph's  Convent 
Dwring.  contemplates  the  erection  of  a 
convent  building  at  Deiring.  to  cost  about 
1300. nnn.  lOlectric  lighting  will  be  installed 
O'Connef,  &•  Show.  18  Hoylaton  Street.  Bos- 
ton,  .Mass.,   are   architects. 

ATTLKBORO.  MASS. — .\  petition  from 
the  residents  of  Cherry  Street  for  the  in- 
stnllallon  of  electric  lights  has  been  re- 
ferred to  the  .street    lighting  committee. 

FALL  RIVER,  MASS. — The  American 
Printing  Company  conlemi>lates  improve- 
ments to  its  (dant  including  the  erection 
of  a  power  house  to  cost  .about   $46,0(10. 

MII.LKI'RY.  MASS.— A  town  meeting 
»a«  held  recently  for  the  purpose  of  con- 
slderlne  appropriation  for  local  improve- 
tnenls  Tnciuiling  $1,25"  for  the  Installation 
of  a  new  tire  alarm  system 

Minni.ETOWN  CONN— The  Goodyear 
Riihher  Company.  114  (r"hurch  Street,  has 
plans  itnH^r  way  for  the  construction  of 
11  n»\»  p«wer  plant.  30  ft.  x  40  ft.  Buck 
k  SheU.n.  Inc.  60  Prospect  Street.  Hart- 
foMl.   are   architecls   ;ind    t-npineers. 


Middle  Atlantic  Stales 

C.\NAND.A1i;L'.\.  .N  v. --a  meeting  of 
the  common  council,  representatives  of  the 
Rochester  G.is  &  Electric  Company  and  of 
the  O'Connell  I-:iectric  (.'oust ruction  Cotn- 
pnny  has  been  held  for  the  di.scussion  of  a 
proposition  to  install  a  modern  street-light- 
ing system    In    this    city. 

C.XMPEN.  N.  J. — Contract  has  been 
awarded  to  the  White  Construction  Clom- 
jiany.  '.ir.  Madison  .\venue.  New  York.  N.  Y. 
by  the  Victor  Talking  Ma«*hine  Company. 
Front  and  trooper  Streets,  for  the  erection 
of  M  power  house,   53   ft.   x  200  ft. 

OI.ASSBORO.     X.     J. — Bids    will    be    re- 

^^^elved  by  Francis  H.   lient,  state  architect, 

Ui   West   State  Street.   Trenton,   until  Sent 

M    rr.r   electrical    work    to    be    done    on    the 

Vormal  School  at  Glassboro.    Speclfl- 

-    may   be  obtained   on   application    to 

'•imrtmer.t     of     .-Vrchltecture     at     the 

Trenton  address. 

NEWARK,  N.  J.— Contract  will  soon  b,- 
awarded  by  the  Merchants'  National  Bank 
770  Broad  Street,  for  the  erection  of  an 
Offlce  building.  100  ft.  x  200  ft.  Electric 
Uxhtlng  equivmient  will  be  installed.  J  H. 
ft  W.  C,  Ely,  Firemen's  Trust  Building,  !»re 
architects. 


Construction 

News 


Projects,  Plans.  Bids  and  Contracts 
Contemplated  or  Under   Way 


NEWARK,  N.  J. — John  Kbersberger. 
oinrating  a  cooiierage  at  Paris  Street  and 
Wilson  .Wenue,  contemplates  the  erection 
of  a  new  powi'r  house  oti  Passaic  ,\v»'nue 
and   Blanchard   Street. 

NEW.XRK.  N.  .1.— The  Cellnloiii  Com- 
l>any.  24  .Niagara  Street,  has  idans  imder 
way  for  in\provenients  to  its  iiower  house 
including    new    brick    stack    to    cost    about 

$15.1100. 

NEWARK.  N.  .1. — The  City  Commission 
Is  considering  the  estahlisbnii>nl  of  a  mu- 
nicipal electric  light  and  power  iilant  to 
lie  oiieiaied  in  conjunction  with  thi'  city 
waterworks.  It  Is  proijoseil  to  submit  the 
proiiositlon  with  a  bond  issue  to  the  voters 
at    the    next   regular   election 

TRENTON.  .N,  .T.— The  Mutual  Pottery 
Comiiany.  Clinton  .Wenue.  has  awarded 
contract  to  Stone  *  Webster.  120  I'.road- 
way.  .Niw  York.  N.  Y..  for  the  construc- 
tion of  a  pottery  plant  and  power  house 
to  cost  about  $500,000. 

WEST  HOBOKEN.  N.  J.— The  erection 
of  a  factory  at  Hoinestead  is  contemplated 
by  the  .\merican  Chocolate  Products  Com- 
pany. 206  Broadwav.  New  York.  N  Y..  to 
cost  about  $350,000.  Electric  light  and 
power  efjuipment  will  he  installed,  .\ndrews. 
Tower  &  Lavalee.  33  Lyman  Street.  Spring- 
field.   Ma.x-s.,    are   engineers    and    architects. 

WEST  t>R.\.NC,E.  X.  J. — The  Board  of 
Education  contemplates  the  erection  of  a 
school  to  be  known  as  the  Gregory  School 
.at  a  cost  of  about  $450,000.  Electric  light 
equipment  will  be  installed.  Gullbert  4 
Betelle,  2  Lombardl  Street,  Newark,  are 
architects. 

CLEARFIELD.  PA.— Application  will  be 
made  for  the  incorporation  of  the  Union 
Township  Clearfield   Electric  Company,  for 


III,     iHMiiose    of    supplying    light,    heat    and 
liower  to  the  residents  of  Union  Township 

l!.\LTlMORE.  MD. — Bids  will  be  received 
liv  the  Hoard  of  .Vwards.  care  of  City 
lieglster.  until  Seiit.  8  for  furnishing,  de- 
livering and  inslalliii);  fire  alarm  telegraph 
central  olltce  eiiuipment  for  fire  dejiart- 
ment.  including  receiving  and  sending  ap- 
liaratus  batteries,  switchboards,  etc.,  to 
cost    about    $!ti'.rt0(i. 

BALTIMORE.  MD. — TM  water  depart- 
ment has  an  aiiproiiriatlon  of  $45,000  avail- 
able for  the  in.stallation  of  a  new  pumping 
unit   at    the  eastern   jiiimping  station. 

I'.ALTIMORI-:.  MD. — Contract  has  been 
awarded  to  the  McLaIn  Contracting  Com- 
lianv.  Fidelity  Building  by  the  Consolidated 
Gas.  Electric  Light  Ji  Power  Co..  I^^xing- 
ton  Building,  tor  the  construction  of  a 
.substation  at  Port  Covington  to  cost  about 
$80,000. 

BALTIMORE.  MD. — The  Coca-Cola  Com- 
pany. S.  L.  Willard.  resident  manager.  Pratt 
Street  and  Market  Place,  has  awarded  the 
contract  to  the  .\rthur  Tufts  Comiiany. 
Chandler  .\nnex.  .Atlanta.  Oa.,  Louis  Wil- 
cox. !«21  Munsey  Building.  Baltimore,  local 
manager,  for  the  erection  of  a  Coca-Cola 
factory  .and  cooperage  idant.  to  cost  about 
$1,260,000.  Electric  light  enuipment  and 
elevators  will  l>e  installed. 

GALAX.  VA. — J.  K.  Caldwell  of  Galax, 
and  others,  contemplate  the  erection  of  a 
hydro-Mectric  idant  at  Pinnacles  of  Dan 
to  develop  lo.oiiii  hp.  The  cost  of  the  proj- 
ect is  eatlmatiHl  at  about   $500,000. 


North  Central  States 

DETROIT.  MICH. — The  Fort  Shelby 
Garage,  care  of  .lohn  Gilh>si>le.  Fort  Shelby 
Hotel,  contemplates  the  erection  of  a  garage 
130  ft.  X  150  ft.  Wiring  for  electric  light 
and  motors  will  be  installed.  Albert  Kahn. 
Marquette    Building,    is    architect. 

DETROIT.  MICH. — The  City  Council  has 
ordered  estimates  to  be  prejiared  for  the 
erection  of  a  memorial  building.  250  ft.  x 
600  ft.  Complete  electrical  equipment  will 
Im-  installed.  John  A  Kronk.  City  Hall,  is 
in  charge. 

DETROIT.  MICH. — The  Temple  Beth  El. 
580  Woodward  .Wenue.  contemplates  the 
erection  of  a  temple  to  cost  about  $1,000,- 
000.  Electric  lighting  equipment  will  be 
installed.  Albert  Kahn  Marquette  Build- 
ing.  Is  architect  and  engineer. 
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OWOSSO,  MICH. — An  electric  lighting 
system  for  the  boulevards  will  be  installed 
at  a  cost  of  about  $30,0UII.  Plans  call  for 
furnishing  and  installing  178  mono-light 
standards.  23.000  ft.  of  5.000-voIt  armored 
cable.  transformers.  switchboards.  etc. 
John  C.  Parker,  Ann  Arbor,  is  engineer. 

CAREY.  OHIO. — The  City  Council  con- 
templates the  reconstruction  of  its  distri- 
bution system  which  will  involve  either  the 
construction  of  a  power  plant  or  the  erec- 
tion of  transmission  lines,  to  cost  about 
$90,000.  Froehlich  &  Emery.  Second  Na- 
tional  Bank   Building.  Toledo,  are  engineers. 

CLEVELAND.  OHIO. — The  Babies'  and 
Children's  Hospital,  care  of  Abram  Gar- 
field, architect.  National  City  Building, 
contemplates  the  erection  of  a  children's 
hospital  to  cost  about  $500,000.  Plans  in- 
clude a  power  house,  electric  elevators,  etc. 

CLEVELAND,  OHIO. — The  Board  of 
Education,  care  of  V.  Hogan,  Sixth  Street 
and  Rockwell  Avenue,  contemplates  the 
erection  of  a  school  for  crippled  children 
to  cost  about  $500,000.  Electric  light 
equipment   will   be    installed. 

IRONTON.  OHIO. — The  Kelly  Nail  & 
Iron  Company.  Monroe  Street,  plans  to 
erect  a  power  house.  40  ft.  x  60  ft.,  by  day 
labor.  Ralph  Murray,  Masonic  Temple 
Building,  is  architect. 

JACKSON,  OHIO. — Bids  will  be  received 
by  C.  O.  Brown,  clerk  of  the  Board  of 
Education,  until  Sept.  20  for  furnishing 
material  and  labor  for  the  construction  of 
an  electrical  service  line  in  Jackson  Town- 
ship  Rural   School   District. 

MASSILLON,  OHIO. — Work  will  soon  be 
started  on  the  construction  of  a  new  plant 
for  the  Lewis  Electric  Company,  capitalized 
at  $100,000,  for  the  manufacture  of  the 
Lewis   safety  entrance   switch. 

WARREN,  OHIO. — The  General  Fire 
Extinguisher  Company,  Dana  and  Page 
Avenues,  has  plans  under  way  for  the  con- 
struction of  a  power  house  addition,  30  ft. 
x  75  ft.  H.  M.  Lane.  701  Owen  Building, 
Detroit,  Mich.,   is  engineer. 

INDIANAPOLIS.  IND. — Contract  has 
been  awarded  to  the  J.  G.  Karstedt  Con- 
struction Company.  Lemcke  Building,  by 
the  Methodist  Hospital  for  an  addition  to 
the  institution  to  cost  about  $300,000.  Wir- 
ing for  the  entire  building  and  fixtures 
will  be  installed. 

INDIANAPOLIS,  IND.— The  Republic 
Creosoting  Company.  1614  Merchants' Bank 
Building,  contemplates  the  erection  of  a 
power  plant  at  its  works.  C.  Drossman, 
1503  Merchants'  Bank  Building,  is  engineer. 

INDIANAPOLIS,  IND. — Contract  has 
been  awarded  to  the  State  Construction 
Company,  Pvthian  Building,  by  the  W. 
Stelnhart  Company,  Eleventh  and  Meridian 
Streets,  for  the  erection  of  a  five-story 
service  station  to  cost  about  $40o.000. 
Electric    light   equipment   will   be    installed. 

EAST  ST.  LOUIS,  ILL.— The  Eagle 
Pitcher  Lead  Company.  Railway  Exchange 
Building,  St.  Louis.  Mo.,  has  awarded  the 
contract  to  the  Wimmer  Contracting  Com- 
pany, Victoria  Building.  St.  Louis.  Mo.,  for 
the  erection  of  a  lead  products  factory  to 
cost  about  $600,000.  A  power  plant  will 
be  Installed. 

EMBARRASS,  WIS.— The  Matteson  Light 
&  Power  Company  of  Matteson  has  been 
recently  incorporated  with  a  capital  stock 
of  $15,000  for  the  purpose  of  generating 
and   distributing   electric   light   and   power. 

LONE  ROCK,  WIS. — A  site  between 
Lone  Rock  and  Gotham  is  being  surveyed 
for  the  construction  of  a  dam  for  power 
purposes.     A.   H.  Fries  is  city  clerk. 

BEMIDJI,  MINN. — Contract  has  been 
awarded  to  the  Naylor  IClectrIC  Comiiany 
for  the  Installation  of  an  ornamental  strect- 
llghting  system,  at  $29,883.46.  Plans  in- 
clude 126  posts  and  440-cp.  series  lamps. 

KINNEY,  MINN.-  The  City  Council  con- 
tomplales  the  erection  of  an  ornamental 
Btreet-llEhting  system  on  Main  Street. 
B.    L.   May   la   city  clerk. 

ST.  LOUIS,  MO. — The  Bowen  Motor 
Railway  Company,  Title  Guaranty  Build- 
ing, contemplates  the  erection  of  a  proposed 
factory  and  power  house  to  cost  about 
$385,000.  O.  ,1.  Popp,  Odd  Fellows'  Build- 
ing,   Is   architect. 

ST.  LOUIS,  MO— Bids  will  be  received  by 
the  Lowensteln  Brothers  Real  Estate  Com- 
pany, Walnwrlght  Building,  until  Sept. 
15   for  tho  erection  of  an  olTice  building  to 


cost  about   $750,000.      Electric  light  wiring 
and    special    equipment    will    be    installed. 

ST.  LOUIS.  MO— The  Bridge  &  Beach 
Manufacturing  Company.  503  South  First 
Street,  has  awarded  the  contract  to  the 
Fruin  Colnon  Contracting  Company.  Mer- 
chants' Laclede  Building,  for  the  erection 
of  a  factory  and  power  plant  to  cost  about 
$800,000. 

ST.  LOUIS.  MO. — Contract  has  been 
awarded  to  the  John  Hill  Construction  Com- 
pany. Syndicate  Trust  Building,  by  the 
Boyd  Clothing  Company,  Seventh  and  Olive 
Streets,  for  the  construction  of  a  mercantile 
building  to  cost  about  $400,000.  Wiring 
for  electric  light  and  power  will  be  in- 
stalled. 

CANDON,  N.  D. — The  city  officials  con- 
template the  purchase  of  an  electric  light- 
ing plant.  W.  A.  Martin  is  manager  of 
city   light   committee. 

SCOTTSBLUFF,  NEB. — The  City  Coun- 
cil has  been  petitioned  to  make  extension 
to  the  street-lighting  sy.stem  in  the  resi- 
dential district. 

WAKEENEY.  KAN. — Bids  will  be  re- 
ceived by  the  city  clerk  until  Sept.  17  for 
furnishing  labor  for  the  erection  of  a  power 
plant  and  providing  all  necessary  equip- 
ment, including  generators,  exciters,  etc. 
Black  &  Veach.  Mutual  Building,  Kansas 
City,   Mo.,   are   engineers. 


Southern  States 

JACKSONVILLE.  FLA. — The  Ford  Mo- 
tor Company,  Highland  Park,  Mich.,  will 
soon  award  the  contract  for  the  erection 
of  a  service  station.  Separate  light  and 
power  systems  requiring  conduits,  electric 
motors,  etc.,  will  be  installed.  Albert  Kahn, 
Marquette  Building,  Detroit,  Mich.,  is 
architect. 

MOBILE,  ALA. — The  Kelly  Drydock  & 
Shipbuilding  Company.  Commerce  Street, 
contemplates  the  erection  of  a  machine 
shop,  power  house,  etc.,  to  cost  about 
$150,000.      E.    L.   Whitney   is   president. 

ROGERSVILLE.  ALA. — It     is     reported 

that   the   municipal  electric  light  plant  has 

been   destroyed   by  fire,   causing   a   loss   of 
$5,000. 

RAYVILLE,  LA.— An  election  will  be 
held  on  Sept.  21  for  the  purpose  of  sub- 
mitting to  the  voters  an  issue  of  $50,000  in 
bonds  for  improvements  to  the  waterworks, 
electric  light  and  power  plants. 

EUREKA  SPRINGS,  ARK.  —  A  special 
improvements  district  has  been  created  by 
the  city  commissioner  for  the  installation 
of  a  stieet-lighting  system. 

PURCELL,  OKLA. — An  election  will  be 
held  soon  for  the  purpose  of  submitting 
to  the  voters  an  issue  of  $382  000  in  bonds 
for  municipal  work,  including  improvements 
to  the  electric  light  plant  to  coat  about 
$18,000.  Johnson  &  Renham,  Firestone 
Building,  Kansas  City,   Mo.,   are  engineers. 

EE.-VUMONT,  TEX. — An  electric  crane 
will  be  installed  by  the  Beaumont  Iron 
Works  in  its  proposed  new  foundry  and 
pattern  shop. 

CORSICANA,  TEX. — The  Ch.Tnway  Mat- 
tress Comi>any  contemplates  the  installa- 
tion of  electrically  driven  machinery  for 
the  manufacture  of  mattresses,  to  coat 
about  $30,000.     C.  W.   Rogers  is  president. 

DALLAS.  TEX. — The  Rick  Warehouse  & 
Stores  Company  contemplates  the  erection 
of  an  exposition  building  and  warehouses 
to  cost  about  $1,000,000.  Electrical  freight- 
carrying  devices  will  be   installed. 

EL  PASO,  TEX. — The  Southern  Baptist 
Sanatorium  contemplates  the  erection  of  a 
power  plant.  H.  F.  Vermillion  Is  sui)er- 
intendent. 


SALEM,  ORE. — Application  has  been 
made  by  R.  J.  Hendricks  of  Salem  for  per- 
mission to  construct  a  reservoir  and  divert 
water  from  the  Trask  River  for  power 
puri^ses. 

TOLEDO,  ORE. — ^Application  has  been 
filed  with  the  state  engineer  by  the  city 
officials  for  permission  to  divert  300  sec.-fl. 
water  from  the  Siletz  River  for  power  pur- 
poses. Plans  include  the  erection  of  a 
dam.  The  total  cost  is  estimated  at  about 
$250,000. 

HOLLYWOOD.  CAL— Hunt  &  Burns, 
architects.  Laughlin  Building.  Los  Angeles, 
have  plans  under  way  for  the  construction 
of  a  hospital  to  include  a  power  house  at 
Highland  and  Cahuenga  Avenues. 

SAN  DIEGO,  CAL. — Tlie  Bureau  of 
Yards  and  Docks.  Navy  Department.  Wash- 
ington. D.  C.  contemplates  the  installation 
of  a  fire   alarm  system   at   San   Diego. 

BRIGHAM.  UTAH— At  an  election  to  be 
held  on  Sept.  10.  an  issue  of  $250,000  in 
bonds  will  be  submitted  to  the  voters  for 
the  erection  of  an  addition  to  the  munic- 
ipal electric  plant.  C.  O.  Roskelley  is 
engineer. 

SALT  LAKE  CITY,  UTAH— Application 
has  been  filed  with  the  state  engineer  by 
R.  H.  Peale  of  Salt  Lake  City  for  per- 
mission to  divert  water  from  the  San 
Rafael  River  for  electric  light  and  power 
purposes.  Plans  include  the  erection  of  a 
power  house  and  dam. 

MILES  CITY,  MONT. — A  corporation  to 
be  capitalized  at  $.'iOO,000  is  being  pro- 
moted by  the  Yellowstone  Irrigation  Com- 
pany for  irrigation  and  also  for  power 
purposes. 


Canada 


Pacific  and  Mountain  States 

BANDON,  ORE. — The  city  officials  have 
filed  preliminary  application  with  the  slate 
engineer  for  permission  to  divert  25  sec. -ft. 
water  from  Wilson  River  for  power  pur- 
poses. Proposed  plans  include  tlie  erec- 
tion of  a  lighting  plant  to  develop  1,000 
kw.  and  the  construction  of  an  18-mlle 
transmission  line. 

SALIOM,  ORE. — M.  J.  Ander.son  of  Porl- 
land  contemplates  extensive  development 
of  power  on  the  south  fork  of  the  Coqullle 
River.  The  coat  of  the  project  Is  estimated 
at  about  $750, OOO. 


FORT  ERIE,  ONT. — The  submission  of 
a  by-law  covering  an  appropriation  of  $10,- 
000  for  changes  to  the  electric  system,  im- 
l>rovements  to  the  pump  house,  etc.,  is 
under  consideration  by  the  Fort  Erie 
Council. 

KINCARDINE,  ONT.— Work  will  soon 
be  started  on  remodelling  the  present  elec- 
tric distribution  system  in  this  town.  Wir- 
ing, transformers  and  general  equipment 
such  as  switches,  poles,  lighting  equipment 
will  be  required.  E.  McLeod,  Kincardine, 
is  superintendent. 

LONDON,  ONT. — Contract  will  soon  be 
awarded  by  the  Grand  Trunk  Railway 
Company  for  lighting  its  entire  local  yards 
by  electricity,  including  all  switch  lamps, 
signals  and  other  lights  requiring  special 
conduits,  switches  and  all  general  wiring 
and  equipment.  C.  Forrester  is  superin- 
tendent. 

LONDON.  ONT. — The  Benson  Hines 
Hotel  Company  has  awarded  the  contract 
to  George  A.  Fuller  Company.  45  St.  Alex- 
ander Street,  for  the  erection  of  a  hotel 
to  cost  about  $1,500,000.  Electric  lighting 
system  will  be  installed. 

LONDON.  ONT. — The  Daughters  of  the 
Empire  will  soon  award  the  contract  tor 
the  erection  of  a  children's  hospital  to 
cost  about  $250,000.  Electric  lighting 
equipment,  interphone  system,  motors,  trip- 
lex pumps,  etc.,  will  be  installed.  Watt 
&  Blackwell,  Bank  of  Toronto,  are  en- 
gineers. 

LONDON.  ONT. — The  Utilities  Commis- 
sioners contemplate  extensions  to  the  water- 
works, including  the  installation  of  one 
500. Olio  Ini|i.  gal.  electrically  driven  pump. 
E.  V.  Buchanan.  Hydro  Offices,  London, 
is  general  manager. 

NEWBURY,  ONT. — At  an  election  to  be 
held  on  Sept.  14  a  by-law  authorizing  the 
construction  of  an  electric  light  and  power 
distribution  system  to  cost  about  $10,000 
will  be  submitted  to  the  ratepayers  of  the 
town.  Charles  Tucker  of  Newbury,  is 
engineer. 

NEW  TORONTO.  ONT. — Bids  will  soon 
be  received  by  E.  .A.  James  Company, 
pngineera,  36  Toronto  Street,  Toronto,  for 
two  three-stage  electrically-driven  centrif- 
ugal  pumps  under  a   head   of  329   ft. 

TORONTO  ONT. — Bids  will  be  received 
liv  Mavor  T.  L.  Church,  room  12,  City 
liall  until  Sept.  14,  for  two  300,000  Imp. 
gal  piT  dav.  vertical  cenlrifut;al  pnmps 
with   electric   motors   .against    320-tt.    head. 

TORONTO,  ONT. — Contract  has  been 
awarded  to  J.  B.  Nicholson  &  Company. 
31!  Toronto  Street,  at  $35,000,  by  the  J.  A. 
Harrison  Coal  Company,  Ltd.  Si  BrocK 
Avenue,  for  the  erection  of  a  co.;il  clcvat- 
ing  and  cold  storage  plant.  Klectrlciliy 
driven   machinery   will   be    Installed. 
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(Issupd    Auk.    17,    1920) 

I  119.979.    Rl.KCTRIC    IJARNINIJ    BALL:    LUCltlll:! 

'  Klttcr,  Klvtrslili-.  Cul.  ApiJ.  flli-il  Api  il 
lU,  19-'<l.      IlluiiilliaUil   by    flushliim)). 

t  349.99ri.    CONTUIILI.I.NO    SY.STK.M     I'OK    .METAL- 

'  Working  .Machinks;  Kilwnnl  V.  \Vuit«, 
Npwark.  N.  .1.  Ai.i..  lU.-.l  Sipl.  21.  1917. 
Kor  machines  putuliint;  sti'iicturHl  slmyis. 

1.349,999.    PROPES.S    ok    ASIAI.OAMATlNa    STEEL 

BouiKS :  Cl.iiincf  \v.  Balkf.  lllKhliiml 
Pnrk.  111.  App.  Hli-.l  .\Iiiy  31.  1918.  For 
umitlKatuiitinK  the  fnntT  .mirfan-.s  of  lh«' 
hollow  .stfins  of  inf-rfury-coolfd  valvea. 
l.S.'jO.OOS.  Ki.ECTRii'  CoNTROi.i.ER :  Enill  J. 
farroll.  (^Inrlnnatl,  Ohio.  App.  fllfil  .\ov. 
23,  1916.  l-'oi-  contiiilllnK  a  nunilni  of 
mnihliies. 

1  35n,01fl.  SELF-PROTErTINQ       CONDENSER: 

'  William  nublllcr.   N<'W   Voi-k.  N.  Y.     App. 
tll.il    Jan.    IB.    191S.       Plates    melt    away 
from    hole   whrn    ploioi'tl    or    ruptured. 
l,Sr>ft.022.      Radiat<ir    Axn    Process   of   and 

.VlTARATIR    FOR    PRODIi'I  .Sll    .-<AME;    UeorKi- 

B.  .lack.ion,  ("hlraKo.  111.  App.  filed  .Vorll 
23.  1917.  riiequally  depo.Hlt.s  metal.  thu.< 
i)ro<UielnK   a    one-plee*-   -seamle.^.'*   radiator. 

l.J.'JO.OSS.   .'?TREET-l'AR    A  N  \  T  Nl'I  ATOR  :    Jame.H 

I»  SeroKBin.t.  HenniiiKlnn,  Dkla.  App. 
nied  Sept.  IK.  19i;i.  .\ijtom:aiii:illy  In- 
Ulcatea  cons»'futive  bIojih  aH  cap  proceodn 
1, 3.10. 077.  Vai.ve-Operati.so  .Mei'Hanis.m  ; 
Wnrreii  P.  Loudon.  .NiaRaia  I'alls.  N.  V. 
.Vpp.  died  .March  2.1.  191s.  l-'or  operat- 
IDK  <J'«  radiator  valve.-'  of  railway  oars. 


LSGO.!*.'..      r.raphic    Pcconlint;    Instrument 

1.350.100.  Radio-sionalinc  :  John  1..  Hogan. 
Jr..  Brooklyn,  N.  Y.  App.  filed  Nov  1 . . 
1916.  Uses  two  antenna.";  or  .ibsorblnB 
systems  equally  affected  by  ilLsturbanees. 
whereby  the  effeet.s  of  disturbances  neu- 
trullzo  each  other,  but  differently  aftected 
by  Incoming  signal  impulses. 

1.350.170.      ARC-l.,AMi>   System  ;    Thomas   J. 
Murphv.  Rochester.  X.   Y.      App.  Hied  Jan. 
12.   1917.    l''or  startinK  arcs  In  lamps  hav- 
lii*  tungsten   terminals   in    a   neutral  gas. 
1.330.174.      .\rTOM.\Tic    REcoRniNC,    Mecha- 
nism ;    Harr\     V.    Norwood    and    Frederick 
W.   Stalker.    Rochester.    N.    Y.      App.    filed 
May    20.   1916.      Records   temperatures   of 
several  points. 
1.350.188.         At'TOMATIC      Rl-RCI.AR      .\i.ARM  ; 
Kranklln    A.    Terry.    San    Francisco.    Tal. 
App.  filed  July  9.  1917.     Phonograph  calls 
alarm  over  telephone. 
1.350.193.        .\TTACI1MEXT     riiR     Oablk      Rk- 
CORDERS:     Kre.l.'rick     S.     Whitney,     New 
York.   N.    Y.      .\pp.    fihd    .March    25.    '918. 
Controls    tapr-punching    devices. 
1.350.214.       Device     for     REOfLATiNO     »kd 
.Maintainino    Consta.nt    the    Speed    of 
Motors:      Richard      K.i.senmann.      Berlin. 
Oermany.     .\pp.  filed  Dec.  29.  1914.  .Vuto- 
matlc  brake  prevents  high  speed. 
1.350,243.  Trolley  Control;  Mike  Shukltes. 
Jr.,    Johnston    City.    III.       .\pp.    filed    Feb. 
27,  1918.     Trolley   drops   if  It    leaves  wire. 

I  l.SS0,279.     ADJfSTABLE  Conde.sser:  Paul  J. 

I      Howe.  Rldgewood.  N.  J.     -Vpp.   filed   Feb. 

I      7.  1918.     Rotary  switch. 

I  l.S50,280.     .Vpjcstable   Rheostat;   Paul  J. 

I  Howe.  Rldgewood.  N.  J.  App.  filed  Feb. 
7,   1918.      Kotary    switch. 

(Patents  Issued  .\ug.  24.  1920) 

0,300.  ISTERRfPTER-SrARK-Sl-PRKSSlO.S 

METHOD  Axp  Device:  William  J.  Crump- 
ion.  Evanston.  111.  .\pp.  filed  .\prll  26. 
1917.  Condenser  in  shunt  is  disconnecteil 
und  disehaiged  befoie  contacUi  reclose. 
ll,SBD.317.  .\li.ov  vor  Electric  Welding: 
'  lidward  J.  Kingsbury.  .Vow  York.  N.  Y. 
App  filed  Nov.  20.  1919.  Containing 
Iron,  carbon,  manganese,  vanadium,  phos- 
phorus, sulphur  and  -silicon. 

ll.W0.S2g.        SWITCHBOARD     A.ND     THE     I..IKE  ; 

Frederick  .\.  Muschenhelm  and  Frederick 
W.  Blasdale,  New  York.  N.  T.  .\p»).  filed 
Jan.   12.  1918.      Hotel  room  rack. 


Record  of 

Electrical 

Patents 

Votes  on  I'nited  Slates  Pateni- 


1.3.'.n..13l.  .METIIOP       IIP       AND       .llEA.SS       FOR 

ESTAIII.ISHI.NG  ELECTRICAL  CiRCCITS:  .VI- 
bert  A.  Hadtke.  Chic.iKO.  111.  .vpp.  filed 
Sept.  8.  1919.  Pointer  of  galvanometei 
causes  spark    to  Jump  across   disti'ibutor. 

1.350.345.  Tki.e.metric  Device:  Harry  1.. 
Tannei-.  r!iooUl.\  n.  .\.  Y.  -Vpp.  filed  June 
7,  1918.  Kepents  at  a  distance  the  n\ov<-- 
ments    of    .in    Indicatoi'. 

1.350.3.'."i.  ItECORDINO  ArPARATua  FOB  Baiu- 
WAY  Signals;  Leon  S.  Biach.  New  Yorl;. 
N.  Y.  .Vpp.  filed  .March  6  1913.  Indi- 
cates   time   and    duration    of   a  signal. 

1.350.369.  CiRCriT-CONTROLLINO        MfJCllA- 

NIS.M  :  .Vchilles  de  Khotlnskv.  Chicago. 
III.  .Vpp.  fileil  April  29.  1916.  For  uflP 
with  thecniosiatically-cont?-olled  electric 
heating   appliances. 

1.3.',ii.3S2.  Electric  Control  Stste.m  ;  Percv 
R.  Owens,  Mount  Kisco.  N.  Y.  Vpp.  filed 
Aug.    3.    1918.      For    regulating   ilocks. 

1.350.423.  Ei.KCTRic-T.AMr  Support:  .Vlberi 
C.  R\inkel.  -Milwaukee,  Wis.  .Vpp.  filed 
Sept.  5.  1918.     .Movable. 

1.350.421.  Po\ver-Trans.\iission  System- 
Jacob  Schurch,  HoltvlIIe.  Cal.  App.  filed 
Jan.    12.    1916.      For   motor   vehicle. 

1,350,426.  Electrical  Control  System 
yoR  .Vi-ToMoiui.Es :  Wendelin  P.  Seng. 
Chicago.  JIl.  -Vpp.  filed  Feb.  24.  1917. 
Controls    lights    and    locks    m.ignet. 

1,350,137.  Electric  Sy.ste.m  :  .Mark  C  Cos- 
gray.  Sandiiskw  Ohio.  Vpp.  filed  Ian 
30.   1919.      CharginK  uf  batteries. 

1. 3.10. 416.  SPKKn-UEori.ATi.NG  .Vpparati's  : 
V'alere  .V.  Flynn.  St.  Louis.  Mo.  .Vpp. 
filed  May  it.  1918.  For  Internal  com- 
bustion   engines. 

1,350.447.  Sfeed-Regi-lating  .V'-paratis  : 
Va!irr  A.  Flynn.  St.  I.ouls.  Mo,  .Vpp. 
filed  .Vlay  27.  llil.'*.  For  internal  com- 
bustion englnea 

I. .150. 185.  nRAi'Hic  RKCoiiniN.;  Instrcment- 
Jacob  W.  Bard  ami  Otis  White.  Spiing- 
fleld.  III.  .\pp.  filed  Oct.  II,  1916.  .Mer- 
cury supported  element. 

1. 350.536.  Telephone-Exchange  System  : 
Joseph  L.  Wright.  Cleveland.  Ohio.  .\ppw 
filed  Feb.  26.  1912.  Phonograph  asks 
subscriber    for    numht-r. 

1.350.540.  Feed  .vrEcnANis.M  for  Planers: 
Harold  L.  Blood.  Plainfield.  .\.  J.  .Vpp. 
filed  Oct    19.1916.    Controls  driving  motor. 

1.350.55".  Welding  Co.ndenser  Parts: 
Ralph  D.  .VIershon.  New  York.  N.  Y.  Vpp 
filed  Dec.  8.  1919.  For  welding  aluminum 
witji  other  metals. 

1.350.561.  .Storage  Battery:  Irvine  M 
Noble  and  Walter  E.  Gossling.  Indian- 
apolis, Ind.  -Vpp.  filed  .Vug.  26.  191 S 
More   compact   battery. 

1.350.572.  VA'elding  .Vpi  .\kati  s  :  Herbert 
.M.  Smith.  Great  Barrlngton,  Mass.  .Vpp. 
filed  Sept.  30.  1918.  For  line  welding 
ot   tubca 

1.350.58S.  ELBCTttic  Heater:  Charles  A. 
Xardell,  I'tlca.  N.  Y.  App.  filed  .Vpril 
13.    1920.      Self-regulatlng. 

1.350.594.  Telephone-Receiver  :  William 
W.  Dean.  Rochester.  7^.  Y.  .Vpp.  filed 
May   10.   1916.      Simplified  construction, 

1.350.631.  Electric  Heater;  Charles  .\. 
Xardell.  ftlca.  X.  Y.  App.  filed  Jan,  8. 
1920.      Resistance  type, 

1.350.695,  Radiotelegrapht  ,  Ralph  R. 
Beal.  Palo  .Vlto.  Cal.  .Vpp.  fileil  Oct,  8. 
1917.      I'sing  arc  transmitter. 

1.35U.703,  Starting  Mechanism  for  In- 
tbrnal-Combfstion  Enoi.ne  ;  .Vlexander 
Churchward.  N.-w  Y'ork.  N.  Y,  ,Vpp.  filed 
May  28.  1919,  Electric  starter  applied 
to  flywheel, 

1.350.714  Process  op  Treating  Metals 
and  Alloys  :  Charles  Bruce  Folev.  Brook- 
lyn. N.  Y.  App.  filed  June  29.  1917 
Temperature  In  Induction  furnace  con- 
trolled by  static  head  of  metal  abovi' 
heated  portion. 

1.350,734.  Means  r<ip.  Electrioallt  .Mark- 
ing L'Po.N  Metals  :  William  S.  Overlin, 
Portland,  Oregon.  App.  filed  Nov.  24. 
1919.      Vibrating   pen. 


1.350.737.  Telephonb-Operatino  Device : 
William  H.  Bless.  Cincinnati.  Ohio.  .\pp. 
filed  .March  2.  1917.  Ke.  •  iv.  i  hook  elec- 
trically operated  from  exchange. 

1.350.752.  Hioh-Frkqi-encv  Signalino  : 
Hendrik  Johanne.s  van  dcr  BIJI,  New 
Yoik.  .N.  Y.  Vpp.  filed  Aug.  21,  1915 
.Modulation   of   «avp.<i. 

1.350.7911,  Telecr-vphy  :  Patrick  B,  Delany. 
South  Orange,  N,  J,     .Vpp.   filed  June  12. 

1918,  Wets  tape  with  solution  for  recep- 
tion of   ines.«aBes, 

1.350,801,       Radioteleorapiiy  :    John  Hays 

Hammond.    Ji',.    Uloiu-ester,    Mass.  App, 

fileil    -May     28.    1913,      Transmitting  appa- 
ratus   foi-    selective    leeelvlng, 

1. .150. 828.  Hollow  Projectile-Shell  oi 
.^heet  Metal:  Thomas  E.  .Vlurray,  Jr.. 
and  Joseph  B.  Murray,  Brooklyn,  N.  Y^. 
Vpp.  filed  July  15.  1918.  Halves  welded 
together   elect lieally. 

1.3511.833.  Process  of  Electrically  Weld- 
ing Tra.nsverke  Plates  to  Tubes: 
Thomas  E.  Murray.  Brooklyn.  N.  Y.  Vpp. 
filed  Dec,  16.  1919.  Toothed  holes  In 
pjute., 

1.350.837.  Portable  Electric  Light: 
I'rank  B.'inipp.  New  York.  .N'.  Y.  -Vpp. 
filed  .Ian.  :'"..  1918.  Improved  flashlamp 
iiwUch, 

1.3511.856.       E.VI'A,NSIO.V-Jol.\T    FOR    ElecTRIO 

CcRRENT-CoLLECTOR       BARS ;       Elmer      A. 
Davis.   Harv.y.   Ill,      App,   filed   March   24. 

1919.  Flexible. 

1.350.867.      Electric  Flatiron  :   Henry  Ko- 

courek.  Chicago,  111.     .Vpp.  filed  Aug.    21. 

1919.     Guard  for  plug. 
1.350.875.        Measured-Service     Telephone 

Ststesi  ;    Tablot    G.    Martin.    Chicago,   III. 

.Vpp,   filed   Dec,    21,   1917.      Registers   calls 

when   lines  are  busy. 


1.350.7:14.      Means  for   Electrically  Marking 
Upon   Metals 

1.350.876.  Electric  Furnace;  Walter  S. 
Mayer  and  Walter  C.  Kennedy,  New 
Brightiin.  Pa.  .Vpp.  filed  Dec.  16.  1916 
Plurality   of  resistance  units. 

1.350.877,  Method  of  Oxinizi.No  Materials 
I.N  Electric  Fur.vaces  :  Walter  S,  Mayer 
and  Walter  C,  Kenm-dv.  New  Brighton. 
Pa.  App.  filed  March  17.  1917.  Controls 
atr  admission. 

1.350.882,  -Vutomatic  Telepho.ve  System: 
Winfred  T.  Powell.  Chicago.  Ill,  .\pp 
filed  April  14,  1917.  For  two  classes 
of  ser\ice, 

1,350.895.  Heating  Device  and  Control 
THERKmm  Stoaii  Thomson,  Washington. 
D,  C.  .Vpp.  filed  Feb,  26.  1918.  Tslnc 
auto  transformer. 

1.350.899.  Electrical  Sv.stem  or  Power 
Transmipsio.n  :  Magnus  l'ng>>r.  Pittsfleld. 
Mass.  .Vpp,  filed  Nov.  15.  1918.  Regu- 
lates load  power  factor, 

1,350,907.  .VIethod  for  Forming  Conouct- 
ing-Seals  for  Inca,ndescent-Lamp  Bulbs 
or  the  Like;  Teizo  Yanal,  Tokyo,  Japan. 
Vpp.  filed  Sept.  30,  1916.  Copper  oxide 
forms   seal. 

1.350.910.  Electric  Heating  I'-nit:  Charles 
C.  -Vbbott.  Plttsfield.  Mass.  ,Vpp,  filed 
June    20.   1918.      V'sing  sheathed   wire. 

1.350.911.  Wireless  Sio.nali.ng  System: 
Ernst  F,  W.  .Vlexanderson,  Schenectady, 
N.  T.  App.  filed  Jan.  20,  1917.  Rccelv- 
iBg  apparatus  neutralizes  waves  from  the 
.same  station. 

1.350.912.  R.vDio  Receiving  System:  Ernst 
F,  W,  ,\Iexanderson.  Schenectady.  N,  T. 
App.  filed  -Vug,  25.  1917.  Receives  mes- 
sages at  same  time  that  messages  are 
being  transmitted  from  a  station  near-by. 

1.350.920.  Electrical  Ststem  or  Power 
Transmission  :  James  R,  Craighead  and 
Henrv  R  Summerhayes.  Schenectady, 
N,  Y^!  -Vpp.  filed  .Vpril  17.  1919,  Load, 
power   factor  or   both    indicated. 

1.350.921.  Power-Limiting  Ststbh  ;  J&ipes 
R  Craighead.  Schenectady,  N.  T.  App. 
filed  Jan,  26.  1920,  Maintains  vdtaee 
on  regenerative-broking  railway  systems. 

1.350.922.  Hioh-Tension  TelephoKX  Sys- 
tem :  Frank  C.   Doble.  Winchester.  Mass. 

vpp.    filed   JtUy    30.    1919.      Insulated    foi 
higli  voltage. 
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ALABAMA  Light  and  Traction  Associa- 
tion- Secretary-treasurer,  J.  P.  Ross.  Bir- 
mingham Railway,  Light  &  Power  Co. 

AMERICAN  Association  of  Exgin'eers. 
Secretary,  C.  E.  Drayer,  63  East  Adams 
St  Chicago,  111.  Annual  convention,  Buf- 
falo, N.   Y.,  May   10,   1921. 

AMERICAN    Electric    Railway    Associa- 
I  >N        Secretary.     B.    B.    Burritt,    8     West 
40'th  St..  New  York  City.     Annual  conven- 
tion, Atlantic  City,  N.  J.,  Oct.  11-1."). 

American  Electrochemical  Society. 
Secretary,  Prof.  J.  W.  Richards,  Lehigh 
University,  Bethlehem.  Pa.  Annual  meet- 
ing, Cleveland,  Ohio,  Sept.  30-Oct.  2. 

American  Engineering  Standards  Com- 
mittee. Secretary.  P.  G.  Agnew.  29  ^^ . 
Thirty-ninth  Street,   New  Yorit  City. 

American  Institute  of  Consulting  En- 
gineers. Inc.  Secretary.  F.  A.  Jlolitor,  35 
Nassau  St.,  New  York  City. 

AMERICAN  Institute  of  Electrical  En- 
gineers Secretary.  F.  L.  Hutchinson.  3^ 
West  39th  St.,  New  York  City.  Board  of 
directors  meets  monthly.  Sections  and 
branches  in  the  principal  electrical  centers 
throughout  the  country. 

AMERICAN  Physical  Society.  Secretary, 
Dayton  C.  Miller,  Case  School  of  Applied 
Science.    Cleveland,    Ohio. 

AMERICAN  Society  for  Testing  Mate- 
rials. Secretary-treasurer,  C.  L.  Warwick. 
1315  Spruce  St.,  Philadelphia,  Pa. 

AMERICAN  Welding  Society.  Secretary, 
H.  C.  Forbes,  29  W.  39th  St.,  New  York 
City. 

Arkansas  Utilities  Association.  Sec- 
retary, S.  E.  Dillon,  Hot  Springs,  Ark. 

Associated  Manufacturers  of  Elec- 
trical Supplies.  G<-neral  secretary.  C.  E. 
Dustin,    30    East    4 2d    St.,    New    York    City. 

association  of  Edison  Illuminating 
Compa.nies.  Secretary.  Preston  S.  Millar, 
Electrifal  Testing  Laboratories.  New  York 
City.  Annual  meeting.  New  London,  Conn., 
Sept.   13-16. 

Association  of  Iron  and  Steel  Elec- 
trical Engineers.  Secretary.  John  F. 
Kellv.  Empire  Building,  Pittsburgh,  Pa. 
Annual  convention.  New  York,  Sept.   20-24. 

Associatio.n  of  Municipal  Electrical 
Utilities  of  Ontario.  Secretary,  S.  R.  A. 
Clement,     190     University     Ave.,     Toronto. 

Association  of  Railway  Electrical  En- 
OI.NEERS.  Secretary-treasurer.  Joseph  A. 
Andreucetti.  Chicago  &  Noith%vestern  Hall- 
way, Chicago,  111.  Annual  meeting,  Chi- 
cago, 111..  Oct.    28-31. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tary-treasurer. Capt.  W.  J.  Conway,  406 
Yorkshire  Building.  Vancouver,  B.  C.  An- 
nual meeting.   Vancouver,   B.   C,   Oct.    19. 

Canadian  Electrical  Association,  afBli- 
ati-d  with  N.  E.  Ta  A.  Secretary-treasurer, 
Eugene  Vinet,  Shawinigan  Water  &  Power 
Co.,  Montreal,   Canada. 

Colorado  Electric  I>ight,  Power  and 
Railway  Association.  Secretary-treasurer. 
M.  B.  W.  Baker,  Denver,  Col.  Annual 
convention,  Glenwood  Springs,  Col.,  Sept. 
13-15. 

Conference  Club.  Secretary,  Sullivan 
W.  Jones,  19  West  44th  St.,  New  York  City. 

Commercial  Section,  N.  E.  I-.  A.  Secre- 
tary,  R.    H.   Tillman,   Baltimore,   Md. 

Eastern  New  York  Section,  N.  E.  I^.  A. 
Secretary,  J.  L.  Hemphill,  General  Electric 
Co.,  Schenectady,   N.   Y. 

Electric  Hi>ist  Manufacturers'  As.so- 
CIATION.  Secretary-Treasurer,  E.  Donald 
ToUes,  52  Broadway,  New  York  City. 

Electric  Furnace  Association.  Secre- 
retary.  Dr.  C.  G.  Schluederberg,  Westing- 
house  Electric  &  Manufacturing  Co.,  East 
Pittsburgh,   Pa. 

Electrical  Manitfacturers'  ri.trB.  Sec- 
retary, F.  L.  Bishop,  Hartford  Faience  Co., 
Hartford.  Conn. 

Electrical  Safety  Council.  Secretary, 
Dana  Pierce,  25  City  Hall  Place.  New 
York    City. 

Electrical  Si'ppt.t  Jobbers' Association. 
General  secretary,  Franklin  Overbaugh,  411 
South  Clinton    St.,    Chicago,    111. 

Electrical  Supply  Jobbers'  Associa- 
tion, Atlantic  Division.  Secretary,  E. 
Donald  Tolles,  52  Broadway,  New  York 
City. 

Electrical  Supply  Jobbers'  Association, 
Pacific  Coast  Division.  Secretary,  Albert 
H.  Elliot,  502  Flatlron  Balldlng.  San  Fran- 
-Isco,  Cal. 

F.i.ECTRicAL  Trade  Association  of  Oan- 
AOA.  Secretnrv.  WiUinm  R.  Stavely,  Royal 
Insurance   Bultdlng,   Montreal,  Canada. 


Directory  of 

Electrical 
Associations 

Printed  in  the  First  Issue  of 
Each  Month 


Electric  Power  Clue.  Secretary,  C.  H. 
Rotli,    1410    West    Adams    St.,    Chicago,    111. 

Empire  State  Gas  and  Electrical  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
Grand  Central  Terminal  Building,  New 
York    City. 

Florida  Engineering  Society.  Secre- 
tary, J.  R.  Benton,  Gainesville,  Fla. 

Illinois  State  Electric  Association. 
Secretary-treasurer,  R.  V.  Prather.  Spring- 
field,   111. 

Illuminating  Engineering  Society. 
General  secretary.  Clarence  L.  Law.  Sec- 
tions in  New  York,  Philadelphia.  Pitts- 
burgh, Cleveland,  Chicago  and  Boston.  An- 
nual  convention,   Cleveland,    Oct.    4-7. 

Indiana  Electric  Light  Association. 
Secretary,  Thoma.^j  Donohue,  Lafayette,  Ind. 
Annual  convention,  Sept.  15-17,  French 
Lick,    Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secretary,  Homer  Kunz.  Toledo 
Railways   &   Light  Co.,   Toledo,   Ohio. 

Institute  of  Radio  Engineers.  Secre- 
tary, Alfred  N.  Goldsmith,  College  City  of 
New  York,  New  York. 

international  .association  of  Munici- 
pal Electricians.  Secretary.  C.  R.  George, 
Houston,  Tex.  Annual  convention.  New 
Orleans,  La.,   Oct.   19-22. 

International  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary.  C.  le  Maistre,  28  Victoria 
Street,  Westminster,  London,  S.  W.,  Eng- 
land. 

Iowa  Section,  N.  E.  L.  A.  Secretary- 
treasurer,   M.    G.    Linn,   Des   Moines,   Iowa. 

Jovian  Order.  Jupiter  (president), 
Arthur  J.   Binz,   Houston,   Tex. 

Kansas  Public  Service  Association. 
Secretary-treasurer,  W.  W.  Austin,  Cotton- 
wood   Falls,    Kan. 

Michigan  Section,  N.  E.  L.  A.  Secre- 
tary,   Herbert    Silvester,   Ann    Arbor,    Mich. 

Mississippi  Electric  Association,  affili- 
ated with  the  N.  E.  L.  A.  Secretary.  B.  S. 
Myers.   Vitksburg,   Miss. 

Missouri  .■Vs.'!ociation  of  Public  Utili- 
tifs  S"cri>tnrv-treasurer.  F.  D.  Beardslee, 
315  N.  12th  St..  St.  Louis,  Mo. 

National  .Association  of  Electrical 
Contractors  and  Dealers.  Secretary,  W. 
H.  -Morton,  110  West  40th  St.,  New  York 
City,  N.  Y.  State  associations  in  Alabama, 
Arkansas,  Connecticut,  Georgia,  Kansas, 
Illinois,  Indiana,  Iowa.  Louisiana,  Mary- 
land. Massachusetts.  .Michigan,  Minnesota, 
Missouri,  New  Jersey.  New  York,  Ohio, 
Oregon,  Pennsylvania,  Tennessee  and  Wis- 
consin. Annual  convention,  B." lti;«ore,  Md., 
Oct.   4-8. 

National  CouNcrL  of  Lighting  Fixture 
Manufacturers.  Secretary.  V.  W.  Hoft- 
rlchter,    8410    Lake   Ave.,    Cleveland.    Ohio. 

National  .\ssociation  of  Electrical 
Inspectors.  Secretary-treasurer,  William 
L.  Smith,  Northeastern  College,  Boston, 
Mass. 

National  Ei.ectric  Light  Association. 
Executive  assistant  lo  president,  .\I.  H. 
Aylcsworth.  29  West  39th  St.,  New  York 
City. 

National  Electrical  Credit  .\ssocia- 
TUiN.  Secretary,  I'Vederie  1".  Vose,  1350 
Marquette  Building,  Chiiugo,  111. 

National  Firk  Protection  Association. 
Secretary  of  elctrical  conmiiUi'  ,  Kuipii 
Swcetland,    141    Milk    St.,    Boston,    Mass. 

Nebraska  Section,  N.  E.  L.  A.  Secre- 
tarv-treiisunr.  P.  II.  Conli'e,  Nebraska  Gas 
&  Electric  Co.,  Beatrice,  Neb.  Annual  meet- 
ing, Omaha,  Neb.,  Sept.  8  and  9. 


New  England  Electrical  Credit  Asso- 
ciation. Secretary,  Alton  F.  Tupper,  15 
State   St.,    Boston,    Mass. 

New  England  Geographic  Division, 
N.  E.  L.  A.  Secretary,  Miss  O.  A.  Bursiel, 
149  Tremont  St.,  Boston,  Mass.  Annual 
convention,  Kineo,  Me.,  Sept.  13-16. 

New  Mexico  Electrical  Association. 
Secretary-treasurer.  Charles  E.  Twogood, 
Albuquerque,    N.    M. 

New  York  Electrical  Credit  Associa- 
tion, Secretary,  E.  Donald  Tolles,  52 
Broadway,  New  York  City. 

New  York  Electrical  Society.  Secre- 
tary, George  H.  Guy,  29  West  39th  SL, 
New  York  City. 

North  Central  Geographic  Division, 
N.  E.  L.  A.  Secretary,  H.  E.  Young,  Min- 
neapolis General  Electric  Co.,  Minneapolis, 
Minn. 

Northwest  Geographic  Division,  N.  E. 
L.  A.  Secretary.  L.  A.  Lewis,  Washington 
Water  Power  Co.,  Spokane,  Wash.  Annual 
convention.  Spokane,  Wash.,  Sept.   8-11. 

Ohio  Electric  Light  Association.  Sec- 
retary,    D.     L.     Gaskill.     Greenville,     Ohio. 

Ohio  Society  of  Mechanical,  Elec- 
trical AND  Steam  Engineers.  Secretary, 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus. 

Oklahoma  Utilities  Association.  Sec- 
retary. H.  A.  Lane,  611  State  National 
Bank    Building.    Oklahoma    City. 

Pacific  Coast  Geographic  Division, 
N.  E.  L.  A.  Secretary,  S.  H.  Taylor,  Elec- 
tric Railway  &  Manufacturers  Supply  Co., 
San  Francisco,  Cal. 

Pennsylvania  Electric  Association, 
State  Section  N.  E.  L.  A.  Secretary,  H.  M. 
Stine.  211  Locust  St.,  Harrisburg,  Pa.  An- 
nual convention,  Bedford  Springs,  Pa.,  Sept 
8-11. 

Public  Relations  Section,  N.  E.  L.  A. 
Chairman,  J.  E.   Davidson,  Omaha,  Neb. 

Public  Service  .\ssociation  of  Virginia. 
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.\t  Peace  with  the  Public 

THK  chairman  ol"  a  public  service  commission  has 
expressed  the  belief  that  the  relations  of  the  public 
and  utilities  are  exhibiting  marked  improvement,  due 
in  a  large  measure  to  the  broader  viewpoint  that  the 
men  responsible  for  utility  management  are  taking. 
That  men  who  stand  as  umpires  between  utilities  and 
the  public  are  able  to  say  that  a  marked  change  for  the 
better  is  observable  is  encouraging  because  it  indicates 
that  utility  management  in  general  is  studying  its  prob- 
lems from  the  standpoint  of  the  value  of  its  service  to 
the  public  rather  than  the  value  of  the  public  to  the 
utility.  A  thorough  appreciation  and  application  of  this 
viewpoint  will  do  more  to  solve  utility  difficulties  than 
any  other  one  factor,  because  it  makes  for  the  giving 
of  full  value  for  what  is  received.  This,  after  all,  is 
what  the  average  human  being  wants. 

Coal  Clause  Justificatiun 

A  SOMEWHAT  unusual  and  what  appears  to  be  a 
narrow  point  of  view  is  contained  in  a  decision 
of  the  Public  Utilities  Commission  of  the  District  of 
Columbia  handed  down  this  week  in  the  Potomac  Elec- 
tric Power  Company  rate  increase  case.  The  company 
was  granted  a  rate  increase,  but  it  was  denied  its 
request  to  include  in  its  tariff  schedule  a  coal  clause  on 
the  grounds  that  there  would  be  less  incentive  to  secure 
coal  at  the  most  advantageous  price  when  it  is  known 
that  the  cost  is  automatically  passed  on  to  the  con- 
sumer. Aside  from  the  manifest  unfairness  of  an 
almost  inflexible  rate  under  existing  rapidly  changing 
costs,  does  it  seem  reasonable  that  any  utility  would 
grow  careless  in  its  purchasing  simply  liecause  its  costs 
were  guaranteed?  From  a  pul)lic  policy  point  of  view, 
if  from  no  other,  a  utility  would  naturally  do  eveiything 
in  its  power  to  prevent  a  rate  increase.  It  appe;irs  as 
though  the  Public  Utilities  Commission  in  its  eagerness 
to  keep  the  faith  with  the  public  has  overlooked  a  funda- 
mental consideration  in  the  psychology  of  public  utility 
management. 

.Vdverlising  a  City 

NOT  long  ago  the  Union  Gas  &  Electric  Company 
of  Cincinnati  engaged  in  an  extensive  advertising 
campaign  in  the  large  metropolitan  dailies  in  the  East 
calling  attention  to  the  advantages  of  Cincinnati  as  an 
industrial  center.  Not  the  least  of  these  advantages 
is  an  abundant  supply  of  electrical  ene'-gy.  More 
recently  the  Consolidated  Gas,  Electric  Light  &  Power 
Company  of  Baltimore  engaged  in  a  similar  campaign 
locally,  dilating  on  the  commercial  and  shipping  advan- 
tages of  Baltimore,  and  here,  too,  attention  was  called 
to  the  asset  which  Baltimore  possesses  in  an  abundant 
supply  of  steam  and  hydro-electric  energy.  This  same 
tendency    to    accentuate    the    advantages    of    abundant 


electricity  supply,  pure  water,  etc.,  will  be  evident  to 
the  observer  traveling  throughout  the  country.  Boards 
of  trade,  chambers  of  commerce,  and  other  civic  organi- 
zations usually  publish  such  facts  about  their  com- 
munities on  billboards  along  the  railroad  lines  for  the 
benefit  of  industries  seeking  to  establish  them.selves 
in  strategic  places.  The  practice  is  commendable,  but 
what  is  sauce  for  the  goose  is  sauce  for  the  gander, 
and  if  electricity  is  an  asset  to  communities  seeking 
new  industries,  townspeople  should  be  made  to  appre- 
ciate it  as  much  as  strangers.  As  a  matter  of  fact 
their  appreciation  means  more  to  the  utility.  Hence 
the  advantage  of  advertising  locally  as  well  as  nation- 
ally. 

Frankness  the  Best  Policy 

OOME  central  station  companies  lucky  enough  to  have 
O  accumulated  fair  stocks  of  coal  during  recent  trying 
times  (by  no  means  over)  are  tempted  to  draw  the  veil 
of  secrecy  over  their  fuel  situation  through  fear  of 
curtailment  of  shipments  should  the  exact  quantity  on 
hand  become  public.  It  is  laudable  for  such  companies 
to  strive  to  render  the  best  possible  service  to  their 
customers  by  storing  coal  well  in  advance  of  its  use, 
but  do  not  some  of  our  good  friends  betray  needless 
alarm  over  divulging  the  size  of  their  stocks?  "A  city 
set  upon  a  hill  cannot  be  hid,"  and  neither  can  a  coal 
field  of  ten  to  fifty  thousand  tons  unless  under-water 
storage  be  utilized  to  an  uncommon  degree.  Granted 
that  the  competition  for  fuel  is  terrific,  the  present  and 
prospective  needs  of  operating  companies  for  many 
months  to  come  can  be  estimated  with  excellent 
accuracy.  The  difference  between  hoarding  and  be- 
tween fuel  conservation  should  be  easily  discovered, 
and.  in  the  face  of  clear-cut  demonstrations  of  require- 
ments, frankness  ought  to  win  over  both  public  and 
private  agencies  concerned  with  the  equitable  apportion- 
ment of  the  mining  yield.  Regulation  is  the  answer  to 
continued  profiteering,  whatever  may  be  its  nature,  and 
an  open-book  policy  would  seem  best  in  the  long  run 
for  those  who  are  dependent  in  the  last  analysis  upon 
public  opinion  for  fair  treatment  in  securing  their 
reasonable  necessities. 

Whrt  Not  to  Do 

IN  MATTERS  of  public  policy  managers  of  electric 
light  and  power  properties  have  much  to  learn  from 
their  brothers  in  other  public  utility  fields.  They  have 
also  much  to  avoid.  For  instance,  there  are  two  large 
railway  strikes  under  way  at  present  in  the  East;  one 
at  Bridgeport  and  the  other  in  Brooklyn.  Strikes,  of 
course,  are  not  uncommon  occurrences,  but  these  differ 
radically  becau.^e  in  Bridgeport  it  is  the  railway  com- 
pany which  has  taken  upon  itself  to  cease  opera- 
tions,   hoping    thereby    to    redress    certain    grievances 
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against  the  city,  while  in  Brooklyn  the  men  have  gone 
out  for  higher  wages.  The  effect  on  the  traveling 
public,  however,  is  the  same  in  both  cases ;  it  is  without 
street  railway  service  and  must  walk  or  employ  what- 
ever means  of  transport  is  available,  which  leads  us  to 
remark  that  everj'  strike  on  public  utilities  should  be 
made  a  penal  offence.  The  strike  in  Bridgeport,  we  are 
told,  is  for  purposes  of  demonstration.  Now  demon- 
strations are  excellent  in  themselves,  although  in 
Bridgeport  winter  would  have  been  a  better  time  to 
show  the  superiority  and  adequacy  of  electric  railways 
over  jitneys;  but  no  utility  has  the  right  to  shut  down 
and  subject  the  public  to  inconvenience  just  for  pur- 
poses of  demonstration.  Imagine  the  railroads  of  the 
country  shutting  down  because  auto  trucks  and  pleasure 
cars  eat  into  their  freight  and  passenger  earnings.  As 
public  servants  it  is  just  as  obligatory  for  electric  light 
and  power  companies,  street  railway  companies,  gas 
and  water  companies  to  continue  to  render  service  as  it 
is  for  the  municipal  authorities  to  afford  police  and  fire 
protection.  Let  there  be  no  mistake  about  that.  Com- 
petition in  the  utility  field  succumbs  to  better  and 
cheaper  service,  and  that  not  for  a  day  or  a  month, 
but  year  in  and  year  out.  Certainly  no  properly 
financed  and  managed  electric  railway,  if  it  has  any 
justification  for  existence  at  all,  should  have  any  trouble 
in  proving  the  superiority  of  its  service  over  that  of 
the  jitney.  Service  is  what  counts,  but  how  can  a  util- 
ity expect  to  win  public  approval  and  support  if  it 
renders  no  service  at  all? 


There  is  much  room  for  developing  the  theory  and 
technique  of  multiple  amplifiers,  in  such  a  manner  as 
to  exclude  the  extraneous  factors,  and  retain  under 
control  the  fundamental  elements  of  the  system. 


French  Version  of 

Electron-Tube  Development 

THE  electron  has  ceased  to  be  a  name  for  an  abstract 
laboratory  conception.  An  electron  is  a  useful  de- 
vice in  commercial  engineering.  It  is  a  very  small 
device,  hopelessly  ultramicroscopic  at  present ;  but  there 
are  billions  of  them  available,  and  when  they  are  organ- 
ized in  a  vacuum  tube,  in  such  a  manner  that  each  will 
carry  an  electric  charge,  and  release  the  same  at  the 
surface  of  an  electrode,  under  command  of  the  operator, 
the  service  of  the  electron  is  a  very  noteworthy  com- 
modity. 

So  rapidly  has  the  vacuum-tube  electron  device  come 
into  service  during  recent  years  that  it  promises  to  be 
an  important  factor  in  electrical-engineering  progress. 
It  is  quite  possible  that  vacuum-tube  engineering  may 
become  a  recognized  specialty  in  design,  construction 
and  use.  Aside  from  its  well  established  place  in  com- 
munication .sy.stems,  the  vacuum-tube  finds  important 
applications  in  measurement  work  and  may  even  be- 
come a  part  of  power  plant  relay  systems  in  the  future. 

The  theory  of  vacuum-tube  operation  has  already 
made  notable  advances,  and  cannot  be  ignored  by  those 
who  desire  to  specialize  in  this  branch  of  electrical 
application.  An  interesting  contribution  to  the  subject 
is  made  by  Marius  Latour  in  this  number.  The  mate- 
rial has  already  made  its  appearance  in  French,  but  it 
is  here  translated  and  collected  into  a  useful  summary. 
The  method  of  analysis  adopted  is  that  of  resolving 
emfs.  into  perpendicular  components. 

The  theory  of  the  self-oscillation  of  a  triode  vacuum- 
tube  is  of  great  utility,  and  is  ver>-  simple  when  only  a 
single  tube  is  involved.  When,  however,  a  number  of 
tubes  are  used  in  ca.scade,  the  case  becomes  very  com- 
plicated, and  various  unexpected  reactions  may  arise. 


A  Basic  Power 
Investigation 

SELDOM  does  the  publication  of  an  engineering 
report  nearly  two  years  after  its  field  work  is  done 
yield  conclusions  of  so  much  value  as  are  embodied  in 
Major  Carroll  H.  Shaw's  resume  of  the  War  Industries 
Board  report  on  the  New  England  power  situation, 
printed  in  this  issue.  Prepared  under  his  direction  to 
insure  continued  adequate  electrical  service  in  that 
crowded  area  of  the  nation's  workshop,  this  investiga- 
tion commanded  from  the  outset  the  respect  and  hearty 
co-operation  of  utilities  and  industrial  plants.  Released 
for  publication  at  a  time  when  economic  conditions  have 
attained  an  abnormality  little  expected  at  the  close  of 
hostilities,  the  report  naturally  contains  prophetic 
figures  which  would  require  extended  verification  if 
applied  today  in  detail  to  the  changing  trend  of  elec- 
trical supply  conditions,  and  yet  its  inferences  and 
deductions  are  so  sane  and  so  thoroughly  determined 
that  the  investigation  will  long  stand  as  a  basic  inquiry 
into  the  power  resources  of  the  territory  that  is 
covered. 

Interconnection  and  centralization  of  power  produc- 
tion were  in  process  in  New  England  in  the  pre-war 
period.  The  work  of  Major  Shaw  and  of  his  predeces- 
sors, however,  focused  attention  upon  the  existing  and 
potential  resources  of  the  district  and  undoubtedly 
quickened  the  movement  toward  more  efficient  energj^ 
supply.  Electric  plants  of  all  kinds  took  account  of 
stock,  learned  anew  the  possibilities  of  pooled  resources 
and  were  brought  closer  to  a  solution  of  the  ever-grow- 
ing problem  of  conserving  fuel,  expanding  plants  in  the 
face  of  rising  overhead  and  operating  costs  and 
analyzing  facilities  and  their  use  on  behalf  of  more 
efiicient  service. 

The  completeness  of  the  data  assembled  in  the  report 
leaves  little  to  be  desired  in  summarizing  the  industrial 
and  public  utility  power  resources  of  this  area  to  the 
close  of  the  war.  The  information  presented  came 
straight  from  headquarters;  it  represents  full  and  cor- 
dial co-operation  between  the  representatives  of 
industry  and  of  the  government,  and  is  of  permanent 
value.  In  some  cases  the  conduct  of  the  survey  by 
central-station  men  working  in  harmony  with  the  power 
section  of  the  War  Industries  Board  disclosed  new 
prospective  business,  and  in  many  ways  the  turning  of 
the  light  of  inquiry  inward  revealed  conditions  of 
unsuspected  interest  and  significance  to  utility  and 
industrial  plant  executives. 

Power  development  since  the  armistice  has  proceeded 
in  New  England  along  many  of  the  lines  forecasted  in 
the  report.  The  magnitude  of  individual  plant  expan- 
sion has  varied  a  great  deal  because  of  conditions 
unexpected  by  many  companies  eighteen  months  ago. 
The  anticipated  hydro-electric  development  has  been 
greatly  curtailed  by  the  high  cost  of  capital,  although 
several  large  and  important  plants  are  under  construc- 
tion or  recently  have  been  completed.  Steam  plant 
expansion  has  been  notably  large.  Interconnection  has 
progressed  rapidly  toward  larger  achievements  from  one 
end  of  New  England  to  the  other,  and  the  public  mind 
has  ripened  toward  a  comprehension  of  the  benefits  of 
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centralized  generation,  concentrated  power  production 
and  trunk  line  transmission  hitherto  conspicuous  by  its 
absence.  Electric  railways  and  industrial  plants  are 
turning  in  increasing  numbers  to  central-station  serv- 
ice. The  latter  maintains  a  lead  of  at  least  30  to  50 
per  cent  in  fuel  economy,  but  much  more  remains  to  be 
accomplished  in  improving  the  efficiency  of  both  central 
station  and  industrial  power  supply.  Later  studies  of 
plant  operation  indicate  that  at  present  far  more  fuel 
is  being  wasted  in  both  types  of  plants  than  was 
apparent  when  Major  Shaw  and  his  assistants  combed 
the  field.  So  clear  a  statement  of  the  resources,  ten- 
dencies of  development  and  opportunities  for  increasing 
the  efficiency  of  power  production  and  distribution  as 
this  report  establishes  may  well  be  characterized  as 
fundamental. 


in  such  a  manner  that  magnetic  engineers  can  use  the 
theory.  A  very  distinct  advance  in  this  direction  has 
been  given  by  the  papers. 


Improved  Permanent 
Miipnet  Theory 

A  PAPER  on  this  subject,  by  S.  Evershed.  was  re- 
cently read  before  the  Institution  of  Electrical 
Engineers  in  London  and  abstracted  in  the  Electrician. 
The  paper  is  a  valuable  contribution  to  the  literature 
of  the  subject.  Since  Hopkinson's  work  we  have  had 
a  good  working  theory  of  the  electromagnet,  and  we 
have  been  able  to  design  electromagnets  fairly  well,  for 
the  purpose  of  dynamo-electric  machinery.  We  have 
had,  however,  no  corresponding  good  working  theory 
of  permanent  magnets  and  their  design  has  been  largely 
empirical.  The  Evershed  paper,  however,  offers  an 
improved  working  theory  and  gives  design  criteria,  as 
well  as  rules  for  design  procedure. 

The  keynote  of  the  paper  is  available  magnetic  vol- 
ume energy,  or  the  magnetic  ergs  per  cubic  centimeter 
of  permanent  magnet  available  in  the  useful  magnetic 
field.  The  purpose  of  the  permanent  magnet  is  to  sup- 
ply a  reliable  flu.x  density  within  a  certain  region 
between  the  poles.  This  means  a  corresponding  definite 
number  of  magnetic  ergs  in  this  polar  region.  The 
smaller  the  number  of  cubic  centimeters  of  permanent 
magnet  used  to  supply  this  external  energy  the  more 
effective  is  the  magnet.  Good  design  calls  for  the 
greatest  external  available  energy  from  a  given  volume 
and  weight  of  permanent  magnet. 

A  number  of  interesting  byproducts  accompany  the 
paper,  such  as  an  estimate  of  the  velocity  of  the  elec- 
trons in  their  atomic  orbits,  which,  according  to  the 
Amperian  hypothesis,  give  rise  to  the  molecular  prop- 
erty of  permanent  magnetism.  The  estimated  velocity 
is  about  600  km.  per  second,  or  enough  to  encircle  our 
globe  in  a  little  more  than  a  minute. 

The  theory  of  permanent  magnetism  is  more  abstruse 
than  that  of  electromagnetism,  because  of  the  reaction 
of  the  flux  in  the  magnetomotive  force  of  the  circuit. 
A  bar  magnet  is  to  be  considered  as  a  magnetic  bat- 
tery, formed  by  a  series  association  of  a  vast  number 
of  atomic  magnetomotive  forces.  The  bar  magnet  has 
a  certain  internal  resistance  and  also  a  certain 
external  resistance  in  the  air.  Neither  of  these  quan- 
tities can  be  easily  computed  in  the  ordinary  case.  The 
drop  of  potential  across  the  air  sets  up  a  counter  mmf. 
which  tends  to  demagnetize  the  bar.  It  actually  does 
demagnetize  it  to  a  certain  extent.  The  bar  settles 
down  to  a  fairly  stable  condition,  in  which  its  retentive 
force  produces  a  flux  that  cannot  shake  out  any  more 
magnetism,  through  the  action  of  the  counter  mmf.  All 
this  has  to  be  digested  mathematically  and  simplified 


Power  Developments 
in  the  High  Sierras 

IN  CERTAIN  sections  of  the  West  it  is  now  apparent 
as  never  before  that  the  industrial  development  of 
the  future  depends  largely  upon  the  availability  of 
electric  service.  In  the  fertile  valleys  of  southern 
California,  for  instance,  the  general  power  load  is 
increasing  annually  at  the  rate  of  15  per  cent.  Under 
such  circumstances  a  development  program  over  a 
period  of  years  is  not  only  essential  but  compulsory, 
since  the  .sources  of  power  in  the  high  Sierras  not  only 
require  years  for  completion  but,  to  keep  the  cost  per 
unit  capacity  within  economic  limits,  groups  of 
power  stations,  rather  than  isolated  plants,  must 
be  constructed  to  utilize  the  entire  power  available  on 
a  stream.  Elsewhere  in  this  issue  an  example  of  the 
thorough  development  of  an  entire  watershed  is  given 
in  the  description  of  several  co-related  projects  on  the 
San  Joaquin  and  Kings  Rivers  in  the  Sierra  Nevada 
Mountains  by  the  Southern  California  Edison  Company 
and  the  San  Joaquin  Light  &  Power  Corporation.  An 
ultimate  development  of  nearly  900,000  kw.  is  outlined 
which  will  be  available  in  an  area  of  1,500  square  miles 
and  will  use  the  energy  of  the  water  from  elevations 
of  7,000  ft.  down  to  1,000  ft.  In  addition  to  the  power 
realized,  a  great  benefit  to  the  state  will  come  through 
the  regulation  of  the  stream  flow  permitting  water 
to  be  relea.><ed  during  the  late  summer  when  it  will 
be  of  inestimable  value  in  the  irrigation  of  the  produc- 
tive San  Joaquin  Valley,  into  which  the  rivers  referred 
to   flow. 


Financing  of 

Public  Utilities 

THE  outstanding  problems  in  public  utility  work  at 
the  present  time  have  to  do  with  regulation  and 
finance.  In  a  measure  both  are  really  one,  since  for 
their  solution  they  require  public  confidence,  above 
everything  el.se.  Without  that  neither  the  financing  of 
utilities  nor  their  proper  regulation  can  make  much 
headway.  The  rank  and  file  in  the  industry  know  fairly 
well  what  regulation  means,  but  have  but  a  faint  com- 
prehension of  the  financial  burdens  under  which  public 
utilities  labor.  For  that  reason  the  contribution  by  Dr. 
Gephart  on  Financing  Electric  Public  Utilities  is  both 
opportune  and  instructive. 

The  public  has  absolutely  no  appreciation  of  the  heavy 
investment  in  public  utilities  compared  with  the  infre- 
quency  of  capital  turnover  and  the  necessity  of  adequate 
rates  to  safeguard  that  instrument.  For  instance,  the 
total  income  of  the  largest  hydro-electric  plants  in  the 
country  is  a  little  more  than  one-sixteenth  of  the  invest- 
ment. 

Hence,  with  the  heavy  fixed  charges  which  must 
be  incurred  any  decrease  in  income,  however  slight, 
jeopardizes  the  entire  property.  The  ratio  of  income  to 
investment  in  steam-driven  systems  is  much  more  favor- 
able, but  ridiculous  compared  with  that  of  other  indus- 
tries, some  of  which  do  a  tremendous  business  on  a 
"shoestring."  Dr.  Gephart's  article  speaks  for  itself 
and  his  obsenations  ought  to  go  far  toward  clarifying 
the  thought  of  every  man  in  the  industry  on  the  impor- 
tant question  of  finance. 


George  Herbert  Harries 


A  distinguished  soldier  and  public  utility  executive,  tvhose  services  to  I.  is  ccniiiry 
and  to  the  public  have  gained  well-merited  recognition 


YI^^ARS  of  surcessful  leadership  as  a  public  utility 
ixccutive  and  a  military  career  marked  with 
such  signal  honors  as  have  come  to  Brig.-Gen. 
Georjre  H.  Harries  is  a  combination  of  public  serv- 
ice that  is  rare.  General  Harries'  military  days 
date  back  to  the  frontier  wars  with  the  Indians, 
when  he  served  as  scout  under  Generals  Miles  and 
Crook.  In  the  Rnaiiisli-,\m'-rica'i  War.  as  Colonel 
of  infantry  volunteers,  he  partic'pated  in  the  siege 
of  Santiago.  In  the  World  War.  as  Brigadier- 
General  in  the  National  Army,  he  was  in  the  thick 
of  things  at  Verdun,  then  at  Brest,  and  finally  at 
Berlin  jis  American  commissionei-  on  the  repatria- 
tion of  allied  prisoners  of  war,  the  first  American 
to  rea<'h  the  goal  coveted  by  the  soldiers  of  all  the 
allied  nations.  Mine  months  of  distinguished  serv- 
ice in  lierlin  amid  revolulion.ar.v  turmoil  brought 
to  him  decf»ratioiis  frr)in  si-vcral  countries,  includ- 
ing that  of  Commandeur  of  the  French  IjCglon  of 
Honor  and  the  Distinguished  Service  Medal  of  the 
I'.  S.  A. 

General  Harries'  career  in  civil  life  has  been 
equally  as  active.  As  a  reporter  on  the  Washing- 
ton (D.  C. )  Star  In  his  early  twenties  he  became 
familiar  with  elec'ric  ralh\'ay  affairs,  and  at  thirty- 
five  he  was  eleclerl  president  of  the  Metropolitan 
Railroad  of  Washington.  Bater,  as  a    member  of  the 


l>oard  of  directors  "nd  vice-president  of  the  Wash- 
ington Railway  &  Electric  Comi)any,  he  participated 
in  tlio  consolidation  of  electric  liglit,  power  and  rail- 
way properties  of  the  capital  city.  In  1911  he  be- 
came identified  with  H.  M.  Byllesby  &  Company  as 
viee-iiresident  and  for  some  years  was  stationed  at 
Louisville,  Ky.,  in  charge  of  the  affairs  of  the 
I.ouisville  Gas  &  Electric  Company  and  the  Omaha 
(Neb.)  Electric  Light  &  Power  Company  as  presl- 
il<-'nt  of  Itotli  comi^anies,  and  assisted  also  in  the 
general  administration  of  several  other  of  the 
Hyllesby  properties. 

In  the  iniblic  utility  field  General  Harries  brought, 
besides  an  unusual  organizing  ability,  a  compre- 
hensive knowledge  of  (-entral-statlon  operation  and 
a  close  familiarity  with  the  finesse  of  financing. 
These  characteristics  of  leadership  have  elected  him 
president  of  the  American  Electric  Railway  .Asso- 
ciation, president  of  the  Association  of  Edison 
Electric  Illuminating  Companies  anil  causeil  appoint- 
ments to  the  executive  and  public  policy  committees 
of  the  N.  E.  L.  A.,  the  honorary  degree  of  Doctor 
of  Laws  from  the  University  of  Kentucky,  and 
just  recently  his  election  as  presiilent  of  the  Illu- 
minating Engineering  Society.  General  Harries 
was  born  In  Haverfordwest,  South  Wales,  In  1860, 
the   son   of  an   olHcer   in    the    British    Army. 


FLORENCE    LAKE 

(South  Fork  San  Joaquin  River) 


KINGS  RIVER 


HUNTINGTON    LAKE  BI6  CREEK 


LOOKING  SOUTH   FROM   ELEVATION  OF   10.000  FT.   ACROSS  HUNTINGTON    LAKE  AND   BIG  CREEK  TOWARD  THE  KINGS   RIVER  COUNTRY 

High  Sierras  Hydro-Electric  Developments 

Generating  Stations  with  a  Total  of  850,000  Kw.  Which  Will  Produce  4,000,000,000  Kw.- 
Hr.  per  Annum  Are  Included  in  the  1920  to  1930  Construction  Programs  of  the  Southern 
California  Edison  Company  and  the  San  Joaquin  Light  85  Power  Corporation  of  California 


PLANS  that  have  been  completed  for  the  de- 
velopment of  power  sites  in  the  high  Sierras 
in  Central  California  embrace  an  area  totaling 
approximately  1,500  sq.  miles  (3,750  sq.km.) 
and  call  for  a  generating  station  rating  of  850,000  k\v. 
The  ultimate  total  annual  output  for  all  the  contem- 
plated plants  will  be  in  excess  of  4,000,000,000  kw.-hr., 
of  which  2,400.000,000  kw.-hr.  will  be  generated  by 
water  stored  in  reservoirs  at  high  elevations.  This 
seasonal  and  annual  storage  of  water  will  so  control 
the  stream  flow  to  the  valley  that  the  often-destructive 
floods  during  the  snow-melting  period  in  the  spring  will 
be  prevented  and  the  water  will  be  more  uniformly 
released  during  the  summer  and  fall,  when  it  is  so 
greatly  needed  for  power  and  for  irrigating  the  fertile 


but  semi-arid  sections  of  the  San  Joaquin  Valley,  well 
over  a  mile  lower  in  elevation. 

The  mountainous  area  referred  to  is  drained  by  the 
San  Joaquin  and  Kings  Rivers,  shown  on  the  large  map 
on  page  514.  The  San  Joaquin  River  and  its  many  tribu- 
taries drain  the  northern  portion  of  the  area  and  the 
Kings  River  the  southern  portion.  Two  companies,  the 
Southern  California  Edison  Company  and  the  San  Joa- 
ciuin  Light  «fe  Power  Corporation,  are  making  the  devel- 
opments. The  latter  is  just  starting  the  work  of 
developing  the  Kings  River,  which  wull  ultimately  pro- 
duce 200,000  kw.  by  means  of  seven  power  houses, 
ranging  in  elevation  from  890  ft.  (271  m.)  to  6,300  ft. 
(1,920  m.)  above  sea  level. 

That  company  has,  among  its  thirteen  hydro-electric 


SAN   JiiAQUIN   AND    KINGS  KIVEUS   DF.VELOPMF.NTS 


HESEHVOIRS 

6'Julhtm  California  Capacity       Drainage  .\rea 

Editon  Company  Arro-Ft.  Sq.  Miles 

Varmillion  Valley 90,000  91   2 

Blaney  .Meadows 15,000  144.0 

Klon-nce  Lake 40,000  77.5 

Huntington  Lake  • 88,000  71.0 

Shaverl.akc** 146,000  55.5 

Granite  Crofk  Kesonoir 22,000  66  6 

Jackau  Creek  Kescrvoir 27,000  33.5 

Chiquito  Creek  Reservoir 1 8,000  60 . 0 

Mammoth  Pool  Rcser\'oir 28,000  665 . 0 

ToUl 474,000  1104  2 

.^"an  Joaquin  Lit^ht  db 

Poirw  Corporation 

LakeWiahon 128,000  178 

Meyer  Uke 21,000  19 

PtmrtUke 53,200  65 

Ci»ne  Valley  ••• 17,000  40 

Total 219,200  302 

*      Huntington  Lake  now  completed  to  88,000  acre-ft. 

••    Partially  completed. 

•**  Completed  to  14,000  acrc-tt. 


Elevation 
Ft. 
7,500 
7,500 
7,300 
6,950 
5,370 
6.980 
7,000 
5,000 
3,000 


6,550 
6,850 
5.650 
4300 


Southfrn  Catifornia 
Edison  Company 


Power  House  No.  I  • 

Power  House  No.  2* 

Power  House  No.  3 

Power  House  No.  4 

Power  House  No.  5 

Power  House  No.  6 

Power  House  No.  7 

Power  House  No.  8 


ToUl. 


San  Joaauin  Light  A 
Paver  Company 

WiahoQ 

Haas 

Balch 

Peart 

Meyer 

Fambam 

KioiBB  River 


POWER  HOUSES 
Kilowatt 


Capacity         Ft.  Head 


64.000 
143.000 
90,000 
40,000 
80,000 
110,000 
30,000 
90,000 

647,000 


5,000 
61,500 
92,500 
1,950 
5,000 
19,500 
17,000 


2.130 
1,860—2,400 

825 

380 
1,480 
1,650 
1,900 

717 


235 
2,475 
2.500 

265 
1,465 
l,S4S 

410 


Total 202,450 

•Now  in  operation  with  capacity  of  32,000  kw.  each. 


Elevation 
4,800 
3,000 
1,380 
1,000 
5.500 
3,100 
5.000 
2.283 


6,315 
3,825 
1.310 
5,385 
5.385 
3.825 
890 
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generating  plants  in  operation  at  the  present  time,  six 
power  stations  of  a  total  rating  of  48,000  kw.  on  one 
of  the  lower  forks  of  the  San  Joaquin  River.  One  of 
these  power  houses,  No.  1,  is  at  the  junction  of  this 
fork  with  the  main  stream  of  the  San  Joaquin  River 
and  another,  the  Kerckhoff,  which  was  placed  in  opera- 
tion Aug.  15,  1920,  on  the  main  stream  with  its  intake 
below  power  house  No.  1.  The  Kerckhoff  station  there- 
fore obtains  the  benefit  of  the  regulation  of  the  stream 
flow  controlled  by  the  reservoir  systems  in  operation 
and  planned  on  both  the  North  Fork  and  main  stream. 

Above  the  junction  of  the  fork  noted,  with  the  main 
stream  of  the  San  Joaquin  River,  the  developments  are 
being  made  by  the  Southern  California  Edison  Company. 


In  operation  at  the  present  time  by  that  company  are 
two  power  houses,  known  as  Big  Creek  No.  1  and  Big 
Creek  No.  2,  on  Big  Creek,  which  is  a  tributary  to  the 
main  river  and  drains  an  area  of  95  sq.  miles  (246 
sq.km.).  A  reservoir  known  as  Huntington  Lake,  with 
a  capacity  of  88,000  acre-ft.  (108,000,000  cu.m.),  stores 
water  above  Big  Creek  No.  1  power  house  at  an  eleva- 
tion of  7,000  ft.  (2,100  m.).  The  Kings  River  develop- 
ment and  the  San  Joaquin  River  development  are  sep- 
arate from  a  hydraulic  standpoint,  but  as  the  trans- 
mission systems  fed  by  the  power  houses  on  the  two 
rivers  will  be  closely  interconnected  the  programs  for  the 
development  of  the  power  available  on  the  two  streams 
are  closely  inter-related. 


IN  THIS  SECTION  OF  THE  HIGH  SIEHIRAS  8.50,000   KW.   WILL  UK  GENERATED,   USING  THE   FALL 
OF  THE  RIVERS  FROM  ELEVATIONS  OF  7,000  FT.  DOWN  TO  900  FT. 
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The  catchments  planned  by  the  Southern  California 
Edison  Comp)any  for  construction  on  the  San  Joaquin 
River  system,  bejfiniiiiiK  with  those  at  the  highest  ele- 
vations, are  as  follows.  The  Blaney  Meadows  Reservoir, 
at  an  elevation  of  7,500  ft.  (2,280  m.),  with  a  storage 
capacity  of  15,000  acre-ft.  (18,500,000  cu.m.)  and  an 
ultimate  yield  through  all  the  power  houses  below  of 
66,000,000  kw.-hr. ;  the  Vermillion  Valley  reservoir,  at 
an  elevation  of  7,500  ft.  (2,280  m.),  with  a  capacity  of 
90,000  acre-ft.  (110,000,000  cu.m.)  and  a  yield  of  396,- 
000,000  kw.-hr.  Other  reservoirs  on  this  system  are 
Florence  and  Huntington  lakes  and  Shaver  Lake,  feed- 
ing the  various  power  houses,  as  outlined  in  the  June  7, 
1920,  issue  of  the  Electrical  World,  page  1334.  and 
noted  in  the  accompanying  table. 

The  output  of  the  two  plants  now  in  operation  on 
Big  Creek  is  transmitted  240  miles  (386.2  km.)  to  Los 
Angeles  over  a  double-circuit,  150,000-volt,  steel-tower 
transmission  line.  A  substation  under  construction 
north  of  Bakersfield  will  step-up  from  75,000  to  150,000 
volts  for  transmission  to  Los  Angeles  the  energy  from 
the  nearly  completed  30,000-kw.  Kern  River  No.  3  plant 
of  the  Southern  California  Edison  Company,  now  being 
built  on  Kern  River.  This  plant  was  described  on  page 
116  of  the  July  19.  1919,  issue  of  the  ELECTRICAL  WORLD. 
This  substation  will  also  supply  energy  to  the  system  of 
the  Mt.  Whitney  Power  &  Electric  Company,  a  sub- 
sidiary- of  the  Southern  California  Edison  Company,  and 
will  also  serve  as  a  point  of  interconnection  with  the 
San  Joaquin  Light  &  Power  Corporation,  through  a 
15,000-kw.,  50-cycle  and  60-cycle  frequency  changer. 

Since  the  economical  limit  of  capacity  of  the  two 
150,000-volt  Big  Creek  lines  is  appro.\imately  125,000 
kw.,  there  will  soon  be  required  either  additional  circuits 
or  higher  voltage  to  transmit  the  rapidly-to-be-increased 
output  from  the  San  Joaquin  River  power  system.  De- 
sign and  economy  studies  of  220,000-volt  transmission 
are  now  under  way  by  the  Southern  California  Edison 
Company,  which  include  the  reconstruction  and  reinsu- 
lating  of  the  pre.sent  150,000-volt  lines  for  220,000-volt 
operation  and  will  double  their  capacity.  Line  insula- 
tion is  being  given  particular  consideration.  Various 
arrangements  of  shields  for  better  distribution  of  the 
duties  of  the  individual  insulator  units  in  suspension 
strings  have  been  tested  and  the  results  indicate  that 
a  satisfactory  solution  will  be  found. 

Kings  River  North   Fork   Development 

The  development  by  the  San  Joaquin  Light  &  Power 
Corporation  on  the  North  Fork  of  the  Kings  River 
includes  power  houses  as  follows:  Wishon,  5,000  kw., 
head  235  ft.  (71  m.)  ;  Haas,  61,500  kw..  head  2,475  ft. 
(755  m.)  :  Balch,  92,500  kw.,  head  2,500  ft.  (762  m.)  ; 
Peart,  1,913  kw.,  head  205  ft.  (81  m.)  ;  Meyer,  500  kw.. 
head  1.465  ft.  (44ri  m.)  :  Farnham.  19,500  kw.,  head 
1.545  ft.  (470  m.),  and  Kings  River,  17.000  kw.,  head 
410  ft.  024  m.).  Especially  noteworthy  are  the  high 
heads  of  the  Haas  and  Balch  plants.  Other  details  of 
this  development  appeared  in  the  ELECTRICAL  World 
March  20,  1920,  page  669. 
I  The  reservoirs  on  this  river  are  not  quite  as  exten- 
I  sive  as  those  planned  on  the  San  Joaquin  River,  there 
being  but  three  reservoirs  planned,  known  as  Lake 
Wishon,  at  an  elevation  of  6,550  ft.  (1996  m.),  having 
capacity  of  128,000  acre-ft.  (177,500,000  cu.m.).  drain- 
age area  178  sq.  miles  i461  sq.km.)  ;  Meyer  Lake,  eleva- 
tion 6.850  ft.  (2.087  m.^.  capacity  21,000  acre-ft.  (25,- 
870,000  cu.m.>,  drainage  area  19  sq.  miles  (49  sq.km.), 
1  and  Peart  Lake,  elevation  5,650  ft.  (1,722  m.),  capacity 


53,200  acre-ft.  (65,500,000  cu.m.),  drainage  area  65 
sq.  miles  (168  sq.km.).  The  plants  on  the  Kings  River 
will  be  tied  in  with  the  rest  of  the  system  of  the  San 
Joaciuin  Light  &  Power  Corporation  by  110,000-volt 
transmission  lines. 

The  irrigation  load  in  the  San  Joaquin  Valley  has 
grown  at  a  very  rapid  rate.  The  rate  of  increase  in 
the  ne.xt  few 
years  will  far 
exceed  that  in 
the  past.  It  is 
therefore  antici- 
pated that  the 
peak  load  of  62,- 
000  kw.  for  1920 
will  have  in- 
crea.sed  in  1928 
to  a  peak  of 
217,000  kw.  The 
output  in  1920 
of  about  363,- 
540.000  kw.-hr. 
is  estimated  for 
1928  at  1,340,- 
280,000  kw.-hr. 
Thus,  in  order 
to  be  prepared 
to  supply  the 
load  without  re- 
tarding the  nec- 
essary develop- 
ment of  the  im- 
mense fertile 
areas  in  the  San 
Joaquin  Valley, 
the  development 
of  the  Kings  River  must  proceed  at  a  rapid  pace.  With 
the  increased  cost  of  fuel  oil,  plans  for  the  further  ex- 
tension of  the  steam  plants  of  the  San  Joaquin  Light  & 
Power  Corporation  will  only  be  carried  out  by  the 
construction  of  such  steam  plants  which  will  use  the 
natural  gas  now  produced  in  the  oil  fields  surrounding 
Bakersfield. 

The  projects  planned  on  the  Kings  River  are  to  be 
constructed  as  follows:  31,000  kw.  to  be  in  operation  in 
1924,  15,500  kw.  additional  in  operation  in  1925,  15,500 
kw.  additional  in  operation  in  1926  and  31.000  kw.  ad- 
ditional to  be  placed  in  operation  in  each  year  1927 
and  1028.  reaching  a  capacity  at  that  time  of  124.000 
kw.  The  average  cost  per  kilowatt  up  to  a  capacity  of 
124,000  kw.  on  the  north  fork  of  this  river  is  esti- 
mated to  approximate  $197  per  kilowatt,  which  will, 
however,  be  greatly  reduced  upon  the  extension  of  the 
project  to  the  ultimate  output  of  200,000  kw. 


PRINCIPAL    HIGH-VOLTACE    TRANSMISSION 

LINES  OF   SOUTHERN    CALIFORNIA 

Shaded  portion  is  shown  on  larger  scale  in 
another  illustration 


THE  general  public,  ichether  it  is  represented  by 
governmental  heads,  by  Congress  or  otherwise, 
should  co-operate  with  and  assist  private  enterprise. 
Every  department  of  government  has  responsibilities 
and  opportunities  of  magnitude  at  this  particular  period 
in  our  history,  remembering  that  general  prosperity  is 
the  first  essential.  They  can  by  precept  and  example 
contribute  in  rehabilitating  and  re-establishing  the  af- 
fairs of  this  country.  For  constructive  statesmanship 
which  will  add  to  .ttability  and  progress  in  the  moral, 
economic,  social  and  political  life  of  the  nation  thsy  will 
be  entitled  to  the  commendation  of  all  mankind:  while 
a  destructive  policy  tcill  create  distress. — E.  H.  Gary. 


Financing  Electric  Public  Utilities — ^11 

Tremendous  General  Demand  for  Capital  Reflected  by  Rise  in  Bond 
Yields  —  This  Reacts  Against  Regulated  Business  Because  Public 
Utilities  Cannot  Quickly  Change  Prices  to  Follow  Upward  Tendency 

By   DR.  W.   F.   GEPHART 

Vice-President  of  the  First  National  Bank  hi  St.  Louis 


CREDIT  of  public  utilitj'  corporations,  on  the 
whole,  is  at  the  present  time  more  or  less  in 
disrepute  as  far  as  the  general  investor  is  con- 
cerned. This  was  shown  in  the  first  install- 
ment of  this  article,  published  last  week,  in  which  the 
yields  from  five  average  public  utility  bonds  were  com- 
pared with  the  yields  from  five  average  railroad  bonds 
and  five  average  industrials.  The  yields  from  the  util- 
ity bonds  were  more  than  2  per  cent  higher  than  either 
of  the  others. 

Believing  that  deductions  as  to  the  average  yield 
afforded  by  public  utility  investments  as  indicated  on 
the  basis  of  only  five  companies  were  not  likely  to 
give  a  fair  average,  a  compilation  was  made  covering 
seventeen  highest-grade  American  public  utility  issues. 
Only  issues  rated  by  Moody  in  his  "Analysis  of  Public 
Utilities"  as  A,  AA  or  AAA  were  used. 

A  compilation  was  made  showing  the  yield  to  the 
investor,  should  any  of  these  securities  have  been  bought 
at  their  market  price  during  the  period  from  April,  1919, 
to  May  1,  1920  (Table  III).  On  the  basis  of  this  com- 
pilation the  following  results  were  obtained:  The 
average  yield  on  the  seventeen  highest-grade  public 
utility  securities  between  April,  1919,  and  December, 
1919,  was  found  to  be  6.11  per  cent.  The  average  yield 
from  January,  1920,  to  May  1,  1920,  was  found  to 
be  6.75  per  cent. 

A  similar  compilation  was  made  for  three  of  the 
highest-grade  bond  issues  of  the  Atchison,  Topeka  & 
Santa  Fe  Railroad  and  two  of  the  highest-grade  issues 
of  the  Union  Pacific.  The  average  yield  on  these  high- 
est-grade railroad  bonds  from  April,  1919,  through  De- 
cember, 1919,  was  found  to  be  5.52  per  cent.  The 
average  yield  from  January,  1920,  to  May  1,  1920,  was 
found  to  be  5.75  per  cent,  thus  showing  that  even  the 
highest  grade  first  mortgage  public  utility  securities 
have  recently  been  selling  at  a  price  which  would  yield 
the  investor  1  per  cent  more  income  per  annum  than 
could  be  obtained  from  the  same  class  of  railroad  securi- 
ties. 

A  further  tabulation  covering  the  average  yield  on 
nine  second-class  public  utility  securities — that  is,  bonds 
rated  by  Moody  as  B,  BA,  BAA— during  this  same 
period  showed  that  they  sold  at  a  price  which  would 
have  yielded  the  investor,  had  they  been  bought  between 
April,  1919,  and  December,  1919,  6.58  per  cent.  Had 
they  been  purchased  at  the  average  market  price  be- 
tween January,  1920,  and  May,  1920,  they  would  have 
yielded  7.20  per  cent,  the  yield  on  this  class  of  securities 
being  almost  a  full  point  above  that  afforded  by  the 
highest-grade  public  utility  security  (Table  IV). 

Handicap  of  New  Securities 

Since  the  seasoned  bonds  of  our  largest  public  utility 
corporations  rated  by  reliable  investment  houses  as 
bonds  having  the  highest  grade  of  security  can  be 
bought  on  a  yield  basis  of  6.75  per  cent  and  those  of  the 
second  class  on  a  yield  basis  of  7.20  per  cent,  it  would 
616 


scarcely  be  expected  that  new  securities  of  public  utility 
companies  could  be  sold  on  even  so  favorable  a  yield 
basis  as  that  afforded  by  a  seasoned  second-grade  bond. 
Experience  shows  that  new  securities  of  the  highest 
grade  cannot  be  sold  for  the  same  price  that  a  similarly 
secured   bond  can  command  that   has   been   seasoned. 

TABLE  a— COST  OF  MOMEY  TO  PUBLIC  UTILITY  CORPORATIONS 
EXCLUDING  MARKETING  PROFIT  TO  U\DER\VRITERS 


Date 
Jan.  I,  1919,  to  .July  I,  1919  . 
July  I,  1919,  to  Dec.  I,  1919. 

Januarv,  1920     

February.  1920 
March,  1920... 
April,  1920.  , 
May,  1920... 


Yield, 
Per  Cent 
5.86 
6.90 
7  10 
7.11 
7.59 
7.62 
.      7.83 


Thus  a  company  endeavoring  to  raise  money  through  the 
issuance  of  new  securities  is  handicapped  at  the  very 
start  by  the  fact  that  the  securities  it  is  offering  are 
new  and  unseasoned.  In  addition  to  this  the  new  securi- 
ties of  a  going  concern  seldom  rank  as  high  in  regard 
to  the  security  behind  them  as  do  the  seasoned  issues 
secured  by  a  first  mortgage  on  the  property. 

New  issues  usually  compete  with  the  yield  afforded 
by  second-grade  or  junior  issues,  and  even  in  competi- 
tion with  such  issues  new  securities  are  at  a  disadvan- 
tage. The  extent  of  the  disadvantage  in  this  regard  is 
convincingly  shown  by  a  comparison  of  the  yield  basis 

TABLE  III— AVERAGE  YIELD  ON  SEVENTEEN  CLASS  "A"  PLBLU' 
UTILITY   BONDS 

on  a  basis  of  a  fair  average  sale,  or  best  bid  price,  computed  from  quotations  takeii 
from  the  Commercial  and  Financial  Chronicle  for  the  period  .April  1 ,  1 9 1 9,  to  -May 
1 ,  1 920.    For  list  of  bonds  used,  see  Table  IV. 


Date 


Yield. 
Per  Cent 


April.  1919 5.97 


Mav.  1919 

June.  1919 

Julv,  1919 
August,  1919 
.September,  1919 

Oitobor,  1919 

.\verage  ,vinld,  April, 


5  93 
5.92 

5  96 

6  11 
6  13 
6.18 

1919.  to  December.  1919 


Date 
November,  1 9 1 9 
December.  1919 
January,  1920 
February,  1920 
March,  1920 
April,  1920 


Yield, 
er  Cent 

6.38 
6.49 
6.47 
6.69 
6.78 
6.99 

6.11 
6.75 
6.30 

.Average  yield,  Januarv,  1929,  to  .\pril,  1920. 
Average  yield,  April,  1919,  to  April,  1920 

Variation  in  the  yield  on  five  highest  grade  railroad  bonds  from  .\pril.  1919,  to 
May  1,  1920.  The  following  bonds  were  used  and  yield  was  computed  on  the 
basis  of  sale  or  best  bid  price  as  shown  by  Liuotations  in  Commtrcial  and  Financiat 
Chroniclf.  .\tchi8on  general  4s,  1995:  .\tchison  adjustntent  4s,  1995:  .Atchipon 
co'ivertible  43,  1995;  Union  Pacific  1st  4s,  1947;  Union  Pacific  convertible  4s, 
1927. 


Date 


Yield, 
Per  Cent 


,\pril,  1919 5.35 


.May,  1919 

June,  1919 

July,  1919 

August,  1919... 

■"September,  1919. 

October,  1919  . 

Average  yield,  .\pril,  1919,  to  December,  I9I9 

Average  .yield,  January,  1920,  to  .April,  1920, 


5.28 
5.35 
5  32 
5  61 
5.75 
5  52 


Yield, 
Date  Per  Cent 

November,  1919 5.82 

December,  1919 5.74 

.lanuarv,  1920 5.42 

February,  1920 5.93 


March,  1920. 
April,  1920, 


5.82 
5.85 


5  S2 
5.75 


1 


Average  yield,  April,  1919,  to  April.  1920 5.59 


on  which  new  securities  of  public  utility  corporations 
have  been  offered  between  Jan.  1,  1919,  and  May  15, 
1920.  A  study  of  the  yield  afforded  by  the  principal 
representative  offerings  to  the  public  of  public  utility 
securities  of  $1,000,000  or  over  in  the  period  above 
mentioned  was  found  to  be  as  shown  in  Table  II. 


September  11,  1920 
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The  figures  in  Table  II  were  compiled  from  a  list  of 
bond  underwritings  issued  by  the  Standard  Statistics 
Company  in  its  weekly  service  and  from  the  Commercial 
and  Financial  Chronicle.  (For  a  complete  list  of  the 
bond  underwritings,  see  Table  V.) 

Since  the  signing  of  the  armistice  interest  rates  the 
world  over  have  been  gradually  rising  at  an  accelerating 
rate.  The  weekly  statistics  issued  by  Brookmire's  Eco- 
nomic  Service    in    its   pamphlet   entitled    "Brookmire's 

TABI.IO  IV— AVKRAGK  YIELD  ON  NINE  CLASS  "B"  PUBLIC  UTILITY 
BONDS 

'  III  R  buiB  of  a  fair  avrraso  sale,  or  best  bid  prire,  computed  from  quotations 
tiiRt-n  from  tho  CommfrriiU  awl  Financiat  Chronicle  for  the  period  April  I,  1919,  to 
.>iay  I.  1920.  Tho  foIIowinR  are  the  bonds  used:  Alabaiiui  I'ower  1st  Ss,  1946; 
Chirago  HttiUay  l«t  5s.  1927;  Home  Tel.  *  Tel.  Ist  5».  1933;  I.aclcde  Gas  l.inlit 
1st  5«,  1934;  I'aoifio  Ciis  A  l:i,.rtrio  Ss,  1942:  Pooplos  Ciisi  l.iKht  Co  5s,  1947; 
Teiaa  Power*  Light  5a.  1937;  I  (ah  Power*  Light  58,  1944;  Montana  Power  Sn. 
194). 


Date 


Yield. 
Per  Cent 


April,  1919.  to  Decpn.ber,  1919 6.58 

January,  1 920.  ti.  May  1 ,  1 920 7  20 

Forecaster,"  dated  May  17,  1920,  throw  some  interesting 
sidelights  on  current  interest  rates  and  the  changes 
that  have  taken  place  within  the  last  few  years.  Sixty- 
day  money.  New  York  Stock  Exchange,  in  May,  1913, 
was  3i  to  4  per  cent.  Two  years  ago  it  was  6  per  cent. 
For  the  week  ended  May  15  of  this  year  it  was  quoted 
at  from  8  to  8*  per  cent.  Discounts,  prime,  four  to  six 
months.  New  York,  were  5?  to  5*  per  cent  in  May, 
1913;  5.?  to  6  per  cent  two  years  ago;  7  per  cent  May  15. 
How  rapid  the  increase  has  been  since  January  of  this 
year  is  shown  by  statistics  taken  from  the  same  source. 
Four  to  six  months  prime  discounts.  New  York,  were 
6  per  cent  in  January  and  7  per  cent  in  May  of  this  year. 
Sixty-day  money.  New  York  Stock  Exchange,  was  7  to 
7i  percent  in  January  and  8  to  8*  per  cent  in  May.  This 
tightening  of  the  money  market  is  reflected  in  every 
class  of  security  in  the  world.  United  States  govern- 
ment bonds  have  been  selling  at  a  price  to  yield  the 
investor  in  many  cases  in  excess  of  6J  per  cent. 
This  situation  is  not  due  to  any  question  or  doubt  as 

TABLE  V— COST  OF  MONEY  TO  PUBLIC  UTILITY  CORPORATIONS 
EXCLUDING  MARKETING  PROFIT  TO  UNDERWRITERS 
Period— Jan.  I.  1919,  to  May  14,  1920 

Yield. 
Per  Cent 

(d)   Average  yield  on  tweiitv-three  representative  is.tue8  of  $1,000,000 

and  over,  offered  to  the   public   between  January    I.    1919.   and 

July  I.  1919 6  86 

(6)   Average  vield  on  twenty-four  representative  ispues  of  S 1 .000.000  and 

over,  offered  to  the  public  between  July  I.  1919,  and  Dec.  1.  1919  6  90 
(c)    -Vverage  yield  on  seven  new  representative  issues  of  $1,000,000  and 

over,  offered  to  the  public  in  .lanuary.  1920 ...        7    10 

((i)   Average  yield  on  eiglit  new  representative  issues  of  $1,000,000  and 

over,  offered  to  the  public  in  Pebruary.  1920 7.11 

(•>    Average  yield  on  seven  new  representative  issues  of  $1,000,000  and 

over,  offered  to  the  public  in  Mnr.h.  1920 7.59 

'    Average  yield  on  seven  new  representative  issues  of  $1,000,000  and 

over,  offered  to  the  public  in  .\pril.  1920 7.62 

'    .\verage  yield  on  five  new  reprtsentatixe  issues  of  $I,OCO.0OO  and 

over,  offered  to  the  public  in  ^Iay.  1920 7.83 

regard?  the  security  involved  but  is  primarily  indicative 
of  the  tremendous  demand  for  capital  funds,  depleted  by 
the  war. 

How  seriously  this  situation  is  handicapping  new 
improvements  of  public  utility  corporations  is  well  illus- 
trated by  the  following  quotation  from  the  Wall  Street 
Journal  for  April  12,  1920: 

■  hicatjo   Tt'lcphoiie   ConipoiU    Withdraws   $10,000,000   Note 
Appliratioii 

President  Sunny  has  informed  the  Illinois  Public  Utility 
Commission  that  Lee,  HipRinson  &  Company  and  five  lead- 
ing Chicago  bankers  jointly  bid  94J  per  cent  for  the  com- 


pany's propo.sed  issue  of  $10,000,000  three-year  7  per  cent 
notes,  or  yield  basis  of  8.99  per  cent,  which  is  a  prohibitive 
price  for  public  utility  credit,  and  therefore  the  company 
has  withdrawn  its  application  to  issue  these  notes  for 
needed  improvements  this  year.  The  company  placed  a 
similar  amount  of  notes  with  the  syndicate  a  few  years 
ago  slightly  above  a  5  per  cent  basis. 

When  the  cost  of  money  to  a  public  utility  property 
is  specifically  considered  at  the  present  time,  it  must  be 
realized  that  the  cost  of  money  to  industry  in  general 
does  not  necessarily  determine  its  cost  to  a  public  utility 
corporation.  Capital  does  not  flow  so  freely  in  actual 
practice  as  might  theoretically  be  supposed;  it  is  flexible 
only  within  narrow  limits.  The  total  capital  fund  avail- 
able for  investment  at  any  time  is  not  in  active  competi- 
tion for  all  types  of  investment. 

Flow  of  Capital 

Capital  is  controlled  by  various  individuals  and  moves 
only  in  accordance  with  their  preferences  and  prejudices. 
These  preferences  and  prejudices  are  the  determining 
factors  controlling  the  flow  of  capital  into  the  various 
fields  of  investment.  Psychological  forces  play  a  very 
prominent  part  in  the  cost  of  money  to  industry.  Very 
often  the  actual  security  behind  a  given  investment 
proves  to  be  of  less  importance  than   is  the  popular 

TABLE    VI— COST    OK    MONEY    TO    RAILROADS    EXCLUDING 

MARKETING    PROFIT   TO   UNDERWRITERS 

Period— Jan.  I,  1919,  to  May  14,  1920 

Yield, 

(d)   .\verage  yield  on  eight  repreeentative  issues  of  $1,000,000  or  over, 

offered  to  the  public  between  Jan.  I,  1919.  and  Dee.  31,  1919 6    15 

CO  Average  yield  on  nine  representative  issues  of  $1,000,000  and  over. 

offered  to  the  public  between  Jan.  I,  1920.  and  .May  I.  1920 6  95 

opinion  regarding  the  security  held  by  a  large  group  of 
investors.  In  other  words,  the  attitude  of  the  investing 
public  toward  a  given  type  of  investment  often  becomes 
the  dominant  factor  controlling  the  price  of  money  in 
that  field. 

Of  the  total  fund  of  capital  available  for  investment 
in  the  United  States  today  there  is  only  a  given  amount 
available  under  any  circumstances  for  railroads,  public 
utilities,  industrials,  farm  loans,  real  estate  loans,  cer- 
tificates of  deposit,  savings  bank  accounts,  stocks  or 
government  bonds.  Thousands  of  individuals  having 
considerable  investment  capital  at  their  disposal  would 
under  no  circumstances  purchase  a  corporation  security. 
Even  a  very  high  yield  would  not  attract  them.  An 
illustration  of  this  is  found  in  the  ability  up  to  just  a 
few  months  ago  of  the  Federal  Land  Bank  to  float  its 
farm  loan  bonds  on  a  yield  basis  of  4i  per  cent  at  a 
time  when  tax-free  government  bonds  were  being  offered 
on  a  yield  basis  of  close  to  6  per  cent.  Investigation  has 
shown  that  in  a  large  measure  these  bonds  were  pur- 
chased in  small  lots  by  farmers  and  residents  of  small 
towns,  individuals  whose  income  is  so  small  that  the 
tax-free  covenant  in  these  bonds  would  have  no  par- 
ticularly attractive  force. 

There  are  likewise  thousands  of  individuals  in  the 
United  States  who  have  a  strong  preference  for  6  per 
cent  real  estate  loans.  Still  others  have  a  strong  prefer- 
ence for  municipal  securities.  The  result  is  that  there 
are  millions  of  dollars  of  available  investment  funds  in 
the  United  States  that  would  under  no  circumstances 
compete  in  the  market  for  corporation  bonds. 

It  is  quite  obvious  from  the  abnormally  high  price- 
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Yield, 
er  Cent 

6 

23 

6 

51 

6 

60 

6 

62 

6 

92 

7 

42 

7 

17 

that  public  utility  corporations  have  been  compelled  to 
pay  for  capital  recently  that  investments  of  this  type 
are  rather  generally  considered  as  less  desirable  than 
many  other  classes  of  investments.  There  are  two  fac- 
tors that  seem  to  have  been  dominant  in  producing  this 
situation. 

First,  public  utilities  because  of  their  special  and 
privileged  position  in  the  past  took  in  some  cases  undue 
advantage  of  this  position.  The  result  was  that  thou- 
sands of  small  investors  lost  heavily  in  investments  of 
this  type. 

In    other    cases    some    few    of    the    public    utilities 


TABLE  VII— COST  OF  MOXEY  TO   INDUSTRIALS  EXCLUDING 

MARKETING    PROFIT    TO    UNDERWRITERS 

Period— Jan.  I,  1919,  to  May  14,  1920 


A\-erage  vield  on  five  representative  issues  of   $1,000,000  and  over, 

offered  to  the  public  between  Jan.  I,  1919.  and  July  I.  1919   

Average  yield  on  thirtv-one  representative  issues  of  $1,000,000  and  over, 

offered  to  the  public  between  July  I,  1919.  and  Dec.  31,1919   

Average  yield  of  eight  representative  issues  of  $1,000,000  and  over, 

offered  to  tlie  public  in  the  month  of  January.  1920   

Average  yield  of  nine  representative  issues  of  $  1 ,000,000  and  over,  offered 

to  the  public  for  Februarj',  1920 .  . 

.Average  yield  of  thirteen  representative  issues  of  $1,000,000  and  over, 

offered  to  the  public  for  March,  1920 

Average  yield  of  nine  representative  issues  of  $1,000,000  and  over, 

offered  to  the  public  for  April,  1920 

-Average  yield  of  four  representative  issues  of   $1,000,000  and  over, 

offered  to  the  public  up  to  May  1 4,  1 920 


abused  their  semi-monopolistic  position  and  charged  an 
excessive  price  for  their  services.  Public  opinion  finally 
revolted  and  there  were  enacted  various  restrictive  laws 
which  so  limited  the  control  of  public  utilities  over  the 
selling  price  of  their  services  as  to  place  them  entirely 
at  the  mercy  of  various  rate-making  bodies.  Each  of 
these  two  forces  has  had  its  period  of  ascendency,  and 
as  a  result  most  public  utility  properties  in  the  United 
States  are  in  difficult  financial  straits.  They  are  ham- 
pered by  restrictive  legislation  and  are  suffering  from 
what  amounts  in  many  instances  to  a  financial  boycott 
on  the  part  of  the  investing  public. 

The  problem  today  is  to  meet  the  existing  situation. 
The  abuses  and  prejudices  of  the  past  must  be  over- 
come. Public  confidence  in  our  public  utilities  must  be 
restored.  The  service  they  render  is  a  necessity  and  is 
in  a  large  measure  fundamental  to  the  proper  develop- 
ment of  industry  as  a  whole.  A  survey  covering  the 
investment  field  for  public  utility  securities  has  clearly 
shown  how  serious  the  situation  is  at  the  present  time. 
Every  effort  should  be  made  to  improve  conditions  lest 
the  public  be  denied  those  services  and  facilities  to 
which  it  is  entitled.  No  improvement  in  this  regard  can 
he  expected  until  public  utility  properties  afford  as 
attractive  a  field  for  capital  investment  as  that  offered 
in  other  fields  of  business  enterprise. 


Central-Station  Expansion 
in  1920 

Analysis  of  Returns  Received   Indicates  That  About 

1,500,000  Kw.  Will  Be  Added  to  Generating 

Capacity  of  Central  Stations  in  1920 

IN  SPITE  of  the  unusually  high  cost  of  money,  labor 
and  materials,  a  substantial  addition  to  the  generat- 
ing capacity  and  transmission  lines  of  the  electric  light 
and  power  industry  has  been  planned  for  1920.  While 
some  new  plants  of  large  size  are  under  way,  for  the 
most  part  the  new  equipment  will  simply  mean  addi- 
tional plant  and  line  facilities  for  systems  already  loaded 
to  capacity.  In  certain  sections  of  the  country,  especially 
in  the  East  and  far  West,  there  has  been  an  acute  short- 
age of  power.  The  new  equipment  will  in  most  cases, 
therefore,  merely  act  to  help  the  utilities  serve  those 
whose  needs  are  most  pressing. 

Generally  speaking,  the  utilities  are  not  undertaking 
any  program  of  expansion  except  where  necessity 
dictates.  With  money  costing  from  8  to  12  per  cent, 
as  at  present,  and  other  costs  proportionately  high  or 
higher,  the  operators  are  not  anxious  to  undertake  a 
liberal  expansion  program. 

In  an  endeavor  to  ascertain  the  extent  to  which  the 
central  stations  are  expanding  during  the  present  year, 
the  Electrical  World  has  undertaken  a  survey  of  the 
central-station  industry,  the  results  of  which  are  to  be 
found  in  the  accompanying  tables.  The  number  of 
companies  rendering  returns  totaled  212,  representing 
54  per  cent  of  the  total  installed  capacity  of  the  central- 
station  industry.  Of  this  number  eighty-six,  represent- 
ing 15.8  per  cent  of  the  total  installed  capacity,  reported 
no  plans  for  additions  in  equipment  during  1920.  Of  the 
remaining  42.2  per  cent  which  reported  definite  plans  for 
additions  or  improvements  to  their  plants  and  trans- 
mission systems  during  1920,  about  30.5  per  cent  are 
steam  plants  and  11.7  per  cent  are  hydro-electric.  In 
only  a  few  instances  did  the  small  plants  contemplate 
additions,  and  it  is  probably  safe  to  state  that  the 
total  of  $141,868,000  represents  at  least  80  per  cent  of 
the  value  of  the  total  contemplated  central-station  new 
plant  and  additions  and  transmission-line  extensions  for 
the  present  year. 

It  will  be  noticed  that  several  companies  do  not  con- 
template plant  additions  but  ai'e  undertaking  line  exten- 
sions only,  while  others  report  both  new  generating 
units  and  transmission-line  extensions.  It  is  not  a  true 
indication,  therefore,  of  the  cost  per  kilowatt  installed 
to  divide  the  total  value  of  all  additions  by  the  increased 
plant  installation. 

A  summary  of  the  proposed  extensions  shows  a  total 
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TABLE  I— SU.MMARY  OF  ADDITIONS  TO  CENTRAL-STATION  CAPACITY  AND  TRANSMI.SSION  LINES  DURING    1920 


■  Steam  Planta  ■ 


—  .♦»« 

"  ■  3o 

>>:>  •« - 

**  5,   - 

SS  a*  > 

§■2:  £o;5 

Section  of  Country                               O  cu 

Nc«  England 509,610  104,500 

Atlantic           2,059.171  323.800 

South  Central 259.257  29.600 

North  Central 1.069.825  373.375 

Mountain  and  Pacific 442.265  61.458 

United  .States 4,340.128  892,733 

Total  installed  capacity  of  all  central  statiouH  on  January  I,  1920. 

Probable  total  inBtallccf  capacity  of  all  central  stations  on  January 


"* 
^■■i 


o 

614.110 
2.382.971 

288.857 
1,443,200 

503.723 
5,232,861 


OL.h 

.~a  a.S 


$8,630,000 
43.608,000 

2.567.000 
37.893,232 

5,976.855 
98,675,087 


"It 

Is 

O 

188,200 
758.635 
177.900 
323.513 
1,124,957 
2.573,205 


-a  = 
<P 

■21 
Is  a; 

34,225 
112,800 

14.325 
186.500 
347,850 


222,425 
871,435 
177,900 
337,838 
1. 311. 457 
2.921.055 


$4,151,969 
9.116.000 

1.215.200 
28.709.591 
43.192.760 


»*  0St3 

».  o-<« 

^  *r 
C-1  % 

0=  a 
cu 

60 
65 
45 
34 
86 
54   I 


1921. 


-  > 


138.725 
436,600 
29.600 
387.700 
247.958 
.240,583 

12, 

14. 


J9  <a  c.S 


$12,781,969 

52,724,000 

2.567.000 

39.108.432 

34.686.44n 

141.867.847 

760,000  kw. 

310.000  k«. 
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TABLK  II— ADDITIONS  TO  CE.\ 

TRAI,-STATION  CAPACITY  AND  TRA.VSMLSSION  LINES  DURING  1920 

Capacity 

Jan.  1. 

1920, 

Kw, 

9.000 
17.500 
14.500 

1,200 
13.600 

14.000 
58.700 
2.125 
Iiicludi^d  in 

5.500 

2,250 

750 

28.300 

3.000 

4,250 
4S.3IO 
72.250 
45,195 
199.300 

11,200 
11.150 
6.600 
13.250 
16.250 

5.150 
17.000 
42.250 
20,000 

4,000 

820 

88.000 

42,300 

59.280 

1.283 

3.200 
10.000 
4.230 
2.500 
8.000 

1.750 

1.700 

1 1.500 

101.000 

2.150 

2.100 
1,400 

7,500 
2,250 

Steam  Plants  - 

Additions 
1920, 
Kw, 

8.006 

600 

5.000 

14.000 

2.000 
L  niti^l  Gaa  A 

6.750 
5.000 

11,750 
3.200 

7.000 

7.500 

27,500 

20,000 

109,000 

3.000 
9.500 

5.775 
10.000 
40.000 

40,000 

1,560 

10,660 
3,000 
3,500 

2.000 

7.500 
30.000 

2.966 
5.000 

■  1.475 
1.500 

13.333 

'     12.500 

3.750 

11.900 

15,500 
l'300 

0 
■  11,750 

5.000 
30.000 

3.660 

20.000 
3.000 
5,000 

2,000 

, Hydro-electric  i*la 

Capacity 
Jan.  1,          Additions 
1920,                1920, 
Kw.                 Kw. 

t. 

2.000 
600                 1,500 

76.610 

4.475          '.'.'.'.'.'.'.'. 

3.000 
14.750                  4.000 

400                      400 
1.200           

425          '.'.'.'.'.'.'.'. 

4.250          

27.455          

4.275          

9.000                 2.000 

2.206          '.'..'.'.'.'.'. 
3.000          

650                   350 
1.400                 2.800 

450                   275 

6.000          

1.600                 3.000 

24.000          

26.900          

2.550         

65.000              44.000 
30.300              30.000 

194.875                1.000 

15.775         

32.000              40.000 

14.875  15.000 
119.190  46.500 
113.457              10.000 

2.750         

6,075         

6.500               2.250 
12.460               4,600 

1 5,650              10,756 
20.000               8.000 

16.700                3.325 

600                  306 

1.600         '.'.'.'.'.'.'.'. 

200     ;;:!'!:: 

9.000               2.000 

nts . 

Value 

of 

Additions 

Total 

Additions, 

Kw. 

8,000 

600 

5.000 

14.000 

2.000 

6.750 
5.000 
1.500 
11.750 
3.200 

7,000 

7.500 

27,500 

20,000 

109,000 

3.000 
13.500 

6.175 
10.000 
40.000 

40.000 

1,500 

2.000 
10.000 
5.000 
3.500 

2.000 

■  7.560 
30.000 

350 
5.700 

275 
5.000 
3.000 

1.475 

1.500 

44.000 

30.000 

13.333 

13.500 

3.750 

51,900 

30.500 

46,500 

10,000 

1,500 

2,250 

4,600 

11.750 

10.750 

8.000 

3.325 

5.300 
30.000 

3.666 

20.000 
3,000 
5.000 

■  4.000 

Name  of  Company 
SOUTH  CENTRAL  .><rATi:.-<; 

Value 

of 

Additions 

$120,000 

650,000 

450.000 

30.000 

310.000 

812,000 

50.000 

125.000 

Electric  rcpol 

250.000 
650.000 

500.000 
156.000 

950.000 

750.000 

7,000,000 

1,000.000 

8.000.000 

800,000 
11)0,000 
200.000 
275,000 
50,000 

129,232 

350,000 

3,000,000 

90,000 

50,000 

1,000 

6.500.000 

200.000 

200.000 

150.000 

60.000 
350.000 
300.000 
600.000 

20.000 

100.000 

2.000 

600.000 

2.700.000 

850.000 

150.000 
750.000 

135.000 
173.000 

681.480 
250.000 
950.000 
1.300.000 
930.375 

1.250,000 
196,006 

$450,000 

■  160.606 
350.000 

2.000.000 
150.000 

125.000 

200.000 

25.000 

100.000 

1.000.000 

1.850.000 
150.000 
750.000 
180.000 
150.000 

Total 

Value 

of 

.Additions 

$120,000 

630.000 

HouHlmi  Liglitinit  &  Power  Co 

450.000 

50.000 

310.000 

MempliiB  Gun  A  lOlectric  Co 

812.000 

50.000 

125.000 

Union  Liglit.  licat  &  Power  Co  

NORTH  CKNTRAL  STATES: 
lU'loit  Water,  (las  A  Electric  Co              

250.000 

$150,660 

650.000 

150.000 

500.000 

Clinton  Clan  &  Electric  Co. . ,  ,               

156.000 

Columliia,  Dcluwure  &  Marion  Klectrie  Co 

950.000 
750.000 

7.000,000 

1  lavt'iii  Power  &  Light  Co 

1.000,000 

1  li'troit  Kdiiion  Company 

8,000.000 

800.000 

Uubu<|iU'  Klectric  Co 

160,000 
200,000 

Indiana  A  Michigan  Klectric  Co 

182.000 

457,000 

Indiana  .Service  Corp 

I  ntemtate  Public  Service 

50.000 

33.200 

162,432 
550,000 

Kiiii.«iij*  City  Power  ife  Light  Co    

3.000,000 

90.000 

50.000 

MailiF«on  Light  A  Railway  Co 

Nlilwaukeo  Electric  Railway  &  Light  Co 

1.000 

6.500.000 

200.000 

200.000 

4  ittcr  Tail  Power  Co 

Peninnula  Power  Co. 

23,000 
30,000 

175.000 

110.000 
350.000 

Hichniond  Municipal  Light  &  Power  Plant 

300.000 

600.000 

>[  Paul  Clas  Light  Co 

20  000 

100.000 

2.000 

Trrre  Haute,  Ituliatiapolia  &  Eastern  TraetioD  Co 

600.000 

2,700.000 

Union  Light  A  Power  Co 

850.000 

United  Light  A  Power  System: 

30,000 

200.000 

25.000 

500.000 

30.000 

30.000 
8.500.000 
2.750.000 

50.000 

Rocky  Ford  plant 

350.000 

Blue  Rapidi^  plant 

Wisconsin  Public  .'Service  Co 

25.000 
750,000 
500.000 

MOUNTAIN  AND  PACIFIC  STATES: 
City  tit  Taconin  Light  Dept 

30.000 

4,775 
430 

26,000 

135  000 

205.000 

Great  Western  Power  Co 

8.500.000 
2.750,000 

22,908 

730 

117,000 

6,240 

16,730 

22,300 

107,482 

16,000 

0 

2,250 

1,300 

0 

13,250 

10.375 

7,110 

1,300 

10,000 

143,000 

36,000 

10.250 

18.700 

1.500 

5.250 

30.000 

52.000 
2.000 
3.000 

14.300 
3.000 

681.480 

Pacific  tiaa  A  Electric  Co.,  Phoenix,  Arix 

2,096,200 

250.000 
3  046  200 

1,300.000 

San  Joaquin  Light  A  Power  Corp 

Seattle  Municipal  Light  A  Power  Co 

2,698,391 

1,075.000 

10,000,000 

1,530.000 

3,628.766 

2  325  000 

.Southern  California  Kdison  Co 

10,000,000 
1  530  000 

190,000 

NEW  ENGLAND 

Androscoggin  Electric  Co 

Rangor  Railway  A  Electric  Co 

$250,000 
213.894 

'i.300.750 
1,000.000 

402,325 

33,000 

$250,000 
213  948 

450  000 

Central  Maine  I'owerCo 

Connecticut  River  Power  Co.  of  N.  H 

Cumberland  County  Power  A  Light  Co 

1.300.^750 
1.000.000 

402  325 

100.000 

Derby  f ias  Co 

385.000 
2.000  000 

Hartford  Electric  Light  Co 

150  000 

Holyoke  Municipal  Gas  &  Electric  Light  Plant 

125.000 

Lvnn  Gas  A  F.lectric  Co 

Manchester.  Traction,  Light  A  Power  Co.,  Nashua 

200.000 

25.000 

Aleriden  Electric  Lighting  Co 

100  000 

1.000.000 

New  Bedford  Gas  &  Edison  Light  Co 

1  850  000 

150.000 

Pittstield  KIcctricCo 

750.000 

180,000 

230.000 

400.000 

t  Includra  Pacific  Gas  &  Electric,  Northern  California  Power  Co.,  Sierra  A  San  Francisco  Power  Co, 


{Tablt  II  amtinued  on  page  520) 
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TABLE  II  (CONTINUED)— ADDITIONS  TO  CENTRAL-STATION  CAPACITY  AND  TRANSMISSION  LINES  DURING  1920 


Name  of  Company 
NEW  ENGLAND: 

United  Electric  Light  Co 

Vermont  Hydro  Electric  Corp 

Webster  &  ^outhbridge  Gas  &  Electric  Co 

ATLANTIC  STATES: 

Albany  Southern  Railroad 

Appalachian  Power  Co 

Athens  Railway  &  Electric  Co 

BiBghamton  Light.  Heat  &  Power  Co 

Consolidated  Gas  Co.  of  N.  J 

Consolidated  Gas,  Electric  Light  &  Power  Co 


Capacity 

Jan.  I, 

1920, 

Kw. 

33,250 
■6,266 


-  Steam  Plants  - 

Additions 
1920, 
Kw. 

24,750 


Value 

of 

Additions 

1,000,000 
50,000 


Duquesne  Light  Co 

Durham  Traction  Co. 

Edison  Light  &  Power  Co 

Harrisburg  Light  &  Power  Co 

Jamestown  Municipal  Electric  Light  Plant 

Kentucky  &  West  Va.  Power  Co.,  Tug  River  District. . . . 

Miami  Electric  Light  &  Power 

Monongahela  A'alley  Traction  Co. 

Morris  .&  .Somerset  Electric  Co 

Newport  News  &  Hampton  Railway  Gas  &  Electric  Co. . 

New  York  Edison  Co.  and  United  Electric  Light  &  Power  Co. 

♦Niagara  Falls  Power  Co 

Old  Dominion  Power  Co 

Orange  i.t  Rockland  Electric  Co 

Orange  County  Public  Service  Corp 

Paul  Smith's  FU'ftric  Light  &  Power  Co 

Pemisylvania  Utilities  Co 

Phiiadelpiiia  Mlcctric  Co 

Public  Service  Electric  Co,  (New  Jersey) 

Queensborough  Gas  tS:  Electric  Co 

United  Hudson  Electric  Corp 

United  .Service  Corp 

Utica  Gas  iV  Electric  Co 

Virginian  Power  Co 

Virginia  Railway  &  Power  Co 


4,000 

18.750 

3,500 

9,500 

2,000 
80,000 

156,200 
3,300 
7,350 
9,500 
2,000 

7,125 
6,500 

23,750 
2,750 

14,000 

467,000 

2,666 
2,175 
3,575 


23,500 
260,504 
277,500 

8,700 


20,000 

5,750 

'20,600 

60,000 


6,500 
3,000 

3,750 

23,750 
3,200 


22.000 
■  '3, 606 


1,000,000 
60.000 

20.000 
1,500,000 

11,000.000 

44,500 

21.000 

852,000 

250,000 

250,000 

800,000 

3,100,000 

419.000 

75,000 

1,600,000 


Capacity 

Jan.  I, 

1920, 

Kw. 

3,600 
7,600 


3,700 

25,000 

4,350 


-  Hydro-electric  Plants  - 


Additions 
1920, 
Kw. 


3,000 


Value 

of 

Additions 


700,000 


250,000 


Total 

Additions, 

Kw. 

24,750 

3,000 


600 


Vi^ginia-^^'estern  Power  Co 

Ware  County  Light  &  Power  Co.  . . 
Washington  Railway  &  Electric  Co. 

West.  Penn.  Railways  System 

Wilkra-Barre  Co 

York  Haven  Water  ..^  Power  Co.  .  .  . 


24,250 
13,250 
47,500 
76,000 

4,500 

500 

87,000 

98,328 

7,000 


60,000 
12,500 


8,500 

7,000 

23,750 


500 

40,660 
600 


20.000 
200,000 


175,000 

10,000,000 

2,500,000 

250,000 


1,200 


3,000 
2,100 


1,100,000 
400,000 
900,000 


45.000 
65,500 

481.000 
6,100,000 

380.000 


1,600 
21,200 

lY,506 

2,350 

i05 


100,000 
""466 


5,000 
'6,400 
1,600 


8,000,000 

r8,o66 

40,000 


20,000 
'  5,750 
'20,666 
60,000 


6,500 
3,000 

3,750 

'23,756 
3,200 


22,000 
100,000 


3,000 
400 


60,000 
12,500 


450,000 


5,000 
8,500 
300,000  13,400 

23,750 

25,000  1,000 


500 


25,000 


40,000 
600 


Total 

Value 

of 

.\dditions 

1,000,000 

700,000 

50,000 


250,000 

1,000,000 

60,000 

20,666 

1,500,000 

11,000,000 

44,500 

21.000 

852,000 

250,000 

250,000 

800,000 

3,100,000 

419,000 

75,000 

1,600,000 

8,000.000 

20,000 

200,000 

18,000 

40,000 

175,000 

10,000,000 

2,500,000 

250,000 

450,000 

1,100,000 

700,000 

900,000 

25,000 

45,000 

65,500 

481.000 

6,100,000 

380,000 

25,000 


*  This  does  not  include  the  Canadian  plant.     Part  of  the  addition  given  under  1920  wa^  done  in  1919, 


addition  of  1,240,583  kw.  in  generator  installations. 
Assuming  that  this  figure  represents  80  per  cent  of  the 
probable  additions  to  all  central  stations  during  the 
present  year,  it  appears  probable  that  about  1,500,000 
kw.  will  be  added  to  the  plant  installation  of  12,760,000 
kw.  as  estimated  by  the  Electrical  World  for  Jan.  1, 
1920.  The  Atlantic  States  show  the  largest  proposed 
expansion  both  in  plant  units  and  in  total  value.  The 
Mountain  and  Pacific  States  reported  by  far  the  largest 
extensions  by  hydro-electric  plants. 


Electrically  Operated  Switchgear  for 
Street-Lighting  Control  in  Germany 

THE  city  of  Charlottenburg,  which  forms  a  part  of 
Greater  Berlin,  has  installed  an  interesting  system 
of  electric  distance  control  for  its  street-lighting  plant 
which  enables  the  operator  at  the  central  station  to  flood 
tire  entire  city  with  light  in  a  minute's  time.  European 
conservatism  does  not  permit  the  use  of  high-voltage 
arc-lamp  series  systems.  Street-lighting  practice  over 
there  consequently  has  to  dispense  with  this  labor- 
saving  device  and  employ  the  old  man-on-a-bicycle 
method  for  the  switching  service.  Rising  wages,  how- 
ever, have  emphasized  the  poor  economy  of  this  prac- 
tice, and  the  new  machine  switching  system,  whereby 
all  switching  is  done  from  a  control  board  in  the  main 
power  house,  is  interesting  as  indicating  what  remark- 
ably good  economies  may  be  obtained  by  installing  such 
labor-saving  electric  control. 

Charlottenburg  is  lighted  by  arc  lamps,  connected  in 
series  groups  of  three  and  fed  from  a  150-volt  alternat- 


ing current  supply.  The  city  is  divided  into  several  dis- 
tricts, with  a  number  of  lamp  groups  in  each,  and  in 
every  district  there  is  a  machine  switching  station,  con- 
nected to  the  main  control  board  by  two  circuits  of 
No.  16  copper  wire  with  a  common  ground  return.  Each 
switching  station  has  a  controller  with  cam  contacts  for 
the  several  lamp  groups,  different  cams  being  provided 
for  the  all-night  and  for  the  half-night  groups.  The 
controller  is  rotated  by  a  small  motor,  fed  through  one 
of  the  control  circuits  and  operated  by  a  switch  on  the 
central  board.  The  other  control  circuit  in  each  switch- 
ing station  is  utilized  for  a  telltale  service  with  relays 
and  signaling  lamps,  so  that  tl.,  operator  at  the  control 
board  is  constantly  informed  about  the  position  of  each 
controller.  Special  trouble  lamps  are  provided,  which 
light  up  if  any  group  of  lamps  goes  out  of  service 
because  of  fault. 

The  operation  simply  consists  in  pushing  the  control- 
ler-motor switch  until  the  signal  lamps  indicate  that 
the  controller  has  been  rotated  to  the  desired  position. 

The  net  cost  of  manual  operation  is  estimated  at 
28,600  marks  per  year,  but  owing  to  the  considerable 
time  lag  remote  districts  must  be  switched  on  earlier 
than  illuminating  conditions  require,  and  a  correspond- 
ing overshooting  will  occur  in  the  mornings,  resulting 
in  an  annual  waste  in  carbons  and  kilowatt-hours  to  a 
value  of  18,600  marks.  The  operators'  salaries  in  the 
case  of  the  electric  remote-control  system  come  to  only 
10,500  marks,  to  which  amount  must  be  added  an  inter- 
est of  7,800  marks  and  1,500  marks  for  maintenance. 
The  total  costs  thus  compare  as  47,200  to  19,800  in  favor 
of  the  new  control  system. 


Development  of  Electron  Tubes — I 

Various  Arrangements  of  the  Tubes  Are  Analyzed  to  Show  What 
Conditions  Are  Necessary  for  Maximum  Amplification  Historical 
Development  of  the  Three -Electrode  Tube    Is  Also  Discussed 

By  MARIUS  LATOUR, 

Consulting  E)igineer,  Purix,  France 


THE  search  for  a  relay  without  inertia  that 
would  amplify  very  weak  currents  has  long 
occupied  both  physicists  and  engineers.  Nor 
is  the  idea  of  utilizing  the  electrical  phenomena 
in  exhausted  tubes  containing  an  excited  cathode  (in 
form  of  an  auxiliary  arc  or  an  incandescent  filament)  of 
very  recent  date.  In  recent  years,  however,  the  electron 
tubes  have  been  developed  to  the  point  where  they  have 
assumed  great  commercial  importance,  pre-eminently  in 
communication  service,  but  also  in  the  rectification  of 
small  and  moderate  currents  and  in  measurement  work. 
With  the  idea  of  setting  forth  the  exact  theory  of  these 
amplifying  devices  for  the  proper  design  of  circuits  in 
which  they  are  used  and  also  to  show  what  has  been 
contributed  by  the  various  investigators  of  the  subject 
this  discussion  is  offered. 

As  far  back  as  1905  Latour  and  Weintraub  had  con- 
ceived the  idea'  of  utilizing  the  negative  resistance  of 
a  specially  designed  mercurj'-vapor  tube  for  purposes 
of  amplification.  The  mercury-vapor  tube  used  had  a 
mercury  cathode  A'  and  two  anodes  A  and  a  (see  Fig.  1, 
full  line),  o  is  the  anode  of  an  auxiliary  arc  fed  by 
battery  1;  the  cathode  K  thus  kept  alive  is  a  source  of 
ions  which  insure  the  electrical  conductivity  of  the  tube 
throughout  its  whole  volume.  A  battery  2  is  connected 
to  anode  .-1  through  resi-stance  r  and  is  of  such  a  voltage 
that  an  arc  cannot  establish  itself  so  that  only  weak 
currents  pass  through  the  tube.  Under  these  conditions 
Weintraub  and  Latour  found  experimentally  that  the 
potential  drop  betvveen  A  and  A'  for  certain  values  of 
current  decreases  when  the  current  increases  (part  ah 
of  the  curve.  Fig.  3^.  For  these  weak  currents  the  tube 
acts  like  a  negative  resistance. 

Let  us  now  introduce  the  tube  thus  constituted  into  a 
circuit  containing  a  source  S  the  reactance  of  which  is 
compensated  for  the  given  frequency  by  the  capacity  C 
(.see  dotted  circuit  Fig.  1 ) .  The  weak  current  generated 
by  the  source  S  is  amplified,  because  the  negative  resist- 
ance of  the  tube  tends  to  balance  both  the  positive  output 
resistance  R  and  the  internal  resistance  of  the  source. 
Theoretically,  for  nearly  perfect  balance  there  is  no  limit 
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FIGS.  1  AND  2— EARLY  FORMS  OF  AMPLIFIER  CIRCUITS 

t-T}.^'  k  '".I'  Ji"*^-  shows  orleinal  circuit  of  Latour  and  Wein- 
traub :  Fig.  2.  De  Foro.-jfs  audion. 

to  the  magnitude  of  current  that  can  be  made  to  flow  by 
ever  so  small  a  voltage.  By  a  sufficient  reduction  of 
resistance  R  the  total  resistance  of  the  circuit  could 
even  be  made  negative.  In  this  case  current  could  be 
obtained  and  spontaneous  oscillations  could  be  generated 

'Sec  r.  S.  patent.i  Nos.  921.930  and  1.041.210  of  190". 
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FIG.  3 — CHARACTERISTICS  OF 
ARRANGEMENT  IN  FIG.  1 


with   voltage  of  the  source  S  equal  to  zero.     Experi- 
ments confirm  this  conclusion.' 

The  amplifier  just  described  operates  near  the  critical 
value  at  which  spontaeous  oscillations  of  the  system 
start.  This  is  a  special  case  of  a  general  principle  that 
I  had  formulated  in  May,  1915,"  and  it  is  as  follows: 
"Whenever  free  oscillations  are  possible  an  amplifying 
.system  is  obtained  when  the  critical  value  at  which  the 
oscillations  start  is  approached." 

Following  a  different  line  of  thought,  Lee  de  Forest 
proposed  in  1907  a  three-electrode  amplifier  named  by 
him  "audion."'  Von  Bayer  in  1908  expressed  similar 
iileas.  The  audion  consists  of  an  exhausted  tube  or  lamp 
containing  three  electrodes 
(.see  Fig.  2)  :  the  filament  F 
brought  to  incandescence  by 
battery  1,  the  principal 
anode  or  "plate"  P,  con- 
nected to  batten,'  2,  and  the 
auxiliary  anode  or  "grid"  G. 
in  form,  for  instance,  of  a 
metallic  gauze.  The  incan- 
descent filament  represents 
the  "excited"  cathode  and  replaces  the  auxiliary  arc 
(i.e.,  both  the  anode  a  and  cathode  A')  of  Fig.  1.  By  its 
incandescence  it  maintains  the  conductivity  of  the  tube. 
The  grid  G  introduced  by  De  Forest  is  a  new  supple- 
mentary electrode. 

Transformer  T,  brings  the  current  to  be  amplified 
coming  from  source  S  to  the  terminals  of  grid  and  fila- 
ment :  transformer  T,  feeds  the  amplified  current  into 
the  output  resistance  R. 

The  auxiliary  electrode  G  is,  so  to  speak,  a  control 
electrode,  which  causes  the  current  between  plate  and 
filament  to  decrease  or  increase  according  to  whether 
its  potential  with  reference  to  the  filament  is  negative 
or  positive.  One  can  compare  the  tube  to  a  pipe  line 
conveying  a  liquid  and  the  grid  to  a  valve  alternately 
opened  and  closed  by  action  of  the  alternating  current 
to  be  amplified.  The  extent  to  which  the  valve  is  open 
is  regulated  by  the  potential  impressed  on  the  grid. 

The  Austrians  von  Lieben  and  Reids,  undoubtedly 
influenced  l)y  the  work  of  Latour  and  Weintraub,  have, 
in  1911,  designed  three-electrode  amplifiers  containing 
an  atmosphere  of  mercury  vapor.  The  engineers  of 
the  General  Electric  Company  in  America  have  more 
recently  con.structed  amplifiers  in  which  the  vacuum,  on 
the  contrary,  is  pushed  as  far  as  possible.  The  Western 
Electric  Company  has,  on  the  other  hand,  developed 
amplifiers  in  which  the  vacuum  is  only  moderate,  but 
which  contain  an  oxide-coated  filament  for  the  purpose 
of  increasing  the  thermionic  emission  and  consequently 
the  conductivity  of  the  space. 

Finally,  in  the  years  preceding  the  war,  German  as 
well  as  American  engineers  published  a  number  of  dif- 
ferent    circuit    connections     for     the     three-electrode 


'Such   a   generator  has  been   used   by  me  for  heterodyne   radio 
roi-eptlon  Instead  of  the  three-electrode  generator  (Melssner). 
'French  patent  No.  491.186. 
*r.  S.  patent  Xo.  841.387  describes  It  very  explicitly. 
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FIG.    4  —  TUBE    DE- 
VELOPED FOR 
FRENCH  MILITARY 


amplifier.  These  publications  undoubtedly  anticipate 
some  of  the  work  done  in  France  during  the  last  few 
years.  One  must  not  forget,  however,  that  the  amplifier 
of  audion  type  was  little  known  in  1914  and  that  an 
exact  theoretical  study  permitting  from  an  engineering 
point  of  view  the  rational  use  of  the  apparatus  was  not 
at  hand.  It  was  under  these  conditions  that  the  French 
Military'  Radio-Telegraphy  Depart- 
ment, under  the  direction  of  General 
Ferrie,  developed  the  amplifiers 
needed  in  its  service.  Mr.  Abraham 
soon  determined  all  the  characteris- 
tics of  the  tube  and  all  its  useful  con- 
stants. A  special  type  was  devised 
which  oft'er.s  the  advantage  of  sim- 
plicity, ruggedness  and  cheap  manu- 
facture. 

In  this  type"  (see  Fig.  4),  the 
filament,  the  grid  and  the  plate  are 
disposed  concentrically  and  fastened 
directly  to  the  leading-in  wires, 
which  are  all  sealed  in  the  same  glass 
tube  fused  onto  bulb  A.  The  filament 
E  is  placed  in  the  center  of  the 
sj'stem  and  is  attached  to  two  conductors  having  a  cer- 
tain degree  of  elasticity.  The  grid  g  is  in  form  of  a 
wire  wound  in  a  spiral  and  supported  at  its  ends.  The 
cylindrical  "plate"  C  surrounds  the  two  other  elements 
and  is  attached  to  its  leading-in  wire  by  means  of  one 
or  two  hooks. 

Whatever  the  model  used — i.e.,  whatever  the  shape 
and  dimensions  of  the  electrodes  or  the  degree  of 
vacuum  and  the  nature  of  the  residual  gases  or  vapors 
may  be — it  is  always  possible  to  establish  general 
formulas  for  the  rational  calculation  of  the  character- 
istics of  the  two  transformers  7*,  and  T,  as  a  function 
of  certain  easily  measured  constants  of  the  tube. 

A  first  approximation  is  obtained  by  treating  the  tube 
as  a  microphone.  The  variable  potential  applied  to  the 
grid  causes  a  variation  of  the  conductivity  of  the  tube 
and  on  this  basis  the  transformer  T^  is  calculated  by 
analogy  with  the  induction  coil  of  a  microphone. 

A  second  approximation  is  obtained  by  considering  the 
tube  as  an  alternating-current  generator,  the  seat  of  an 
internal  voltage  proportional  to  the  voltage  impressed  on 
the  grid,  the  current  being  determined  by  the  external 
resistance  R  and  the  internal  resistance  of  the  lamp. 

I  have  treated  these  approximations  mathematically 
in  rotes  submitted  to  General  Ferrie  in  1915  and  1916 
under  the  title  "Optimum  Output  Resistance  in  Relay- 
Lamps." 

This  treatment,  sufficiently  accurate  for  most 
purposes,  has  since  become  classic.  It  happens,  however, 
that  the  complete  exact  theory  can  be  developed  without 
great  difficulty  and  that  it  is  therefore  not  necessary  to 
stop  at  approximations.' 

Let  /  be  the  plate  current.  This  current  is  a  function 
of  the  plate  potential  V  and  the  grid  potential  v,  both 
measured  with  reference  to  a  definite  point  of  the  fila- 
ment (say  the  minus  pole  of  the  filament).  Therefore 
one  has 

/  =  F(V,v) 
The  plate  potential  V,  neglecting  the  resi.stance  of  the 
primary  of  the  transformer  T,  in  series  with  the  plate, 
is  equal  to  the  voltage  V„  of  the  battery  2.     The  grid 


potential  v  can  be  assumed  to  be  fixed  in  a  similar  man- 
ner by  an  auxiliary  battery  connected  to  the  grid  and 
in  series  with  the  secondary  winding  of  the  trans- 
former T,.  In  certain  amplifier  sets  such  a  battery  is 
actually  used. 

Let  I„  be  the  value  of  the  plate-filament  current  for 
the  values  V„  and  v„  of  the  plate  and  grid  potentials. 

For  values  /,  V,  v,  in  the  neighborhood  of  /„  V„  v„ 
the  relation  holds: 


'-'•'  =  (f^),..-. '"-''•'+(§),...,, 


(V  -  r.) 


v  =  v. 


y  =  y.. 


The  coefficients  of  (F  —  FJ  and  (v  —  i\)  are  the 
partial  derivatives  of  the  above-mentioned  function 
/  =  F(V,  v)  for  V  =  %'„  and  v  =  v„.  These  coefficients 
are  easily  determined  experimentally.  Maintaining  the 
grid  potential,  i\  constant,  the  variation  A/  of  the 
current  /„  corresponding  to  the  change  XV  of  the  poten- 
tial y„  is  measured. 

The  quotient  —y  represents  the  value  of  (tt^)  „  =  , 

Similarly,  by  maintaining  the  plate  potential  V,  constant, 
the  variation  M  of  the  current  /„,  corresponding  to  the 
variation   Ai;   of  the  potential  v„   is   measured.     The 

quotient  -y-  represents  the  value  of  {ty)^^^ 

In  a  more  general  way,  these  coefficients  are  deter- 
mined by  tracing  the  curve  I  =  F^iV)  for  a  given  v, 
and  also  the  curve  7  =  F^{v)  for  a  given  F,  and  draw- 
ing tangents  to  these  curves  at  the  point  V,  for  F,(F) 
and  at  the  point  v„  for  F,{v). 

sl  si 

The  derivatives  -^  and  —  have  the  dimensions  of  the 

inverse  of  a  resistance ;  one  can  therefore  put 

(IL\  -  L     (lL\  _  J- 

W/;z|.^  "  Kp'  UW-'jv        R, 

The  subscripts  p  and  g  indicate  that  the  correspond- 
ing resistances  are  related  respectively  to  the  plate  or 
grid  potential.    One  therefore  derives 


'English  patent  No.   126.658  In   the  names  of   Blauet  and   Tori. 
"The   eomplete   theory   has   been    Incorporated    In    my   patent.^   of 
Marrh-.Aprll  1916.      Other  writers  have  sinee  duplicated  my  work. 


FIGS.  6  AND  6 — MODIFICATIONS  OF  FUNDAMENTAL  CIRCUIT 
OF  FIG.  3 

A  similar  analysis  can  be  applied  to  the  grid  current 
i  z=  f(v,  V)  hy  putting 

and  calling  j,  the  grid  current  for  the  potentials  y,  and 
F„,  we  derive  the  similar  equation 


September  11,  1920 


ELECTRICAL     WORLD 


523 


V, 


p-  p.   ,    V 
I  -  to  =  — : — '  +  — 


If  now  we  assume  that  (v  —  v,)  corresponds  to  a 
very  small  alternating  voltage  u,  (i  —  ij  becomes 
a  very  small  alternating  current  j;  (V  —  V„)  and 
current  J,  amplifications  of  u  and  ;.  We  have  the 
two  equations : 


This  means  that  the  relay  effect  becomes  maximum  for 
a  transformer  ratio  t,  of  the  transformer  T,  given  by 


\«\ 


TfRp 

TuRg 


J     = 


V 

Rn 


The  value  of  the  current  J  in  the  primary  of  the  trans- 
former T,  is  limited  by  the  output  resistance  R  across 
the  secondary.  Assuming  an  ideal  transformer  (mag- 
netizing current,  capacity  and  losses  all  zero),  the 
equivalent  resistance  in  the  primary  is  equal  to  r'R, 
where  ti  is  the  transformer  ratio  of  T..  From  this 
follows: 

U  +  -r^RJ  =  0. 

We  have  thus  finally  arrived  at  the  following  system 
of  eiiuations: 

U 


■  +  -,  U  +  rRJ  =0 

In  Tg 


For  the  tube  developed  by  the  French  military  teleg- 
raphy with  a  voltage  of  70  to  100  impressed  on  the 
plate,  one  has  the  following  values  for  the  different 
resistances : 

Rp  =  15,000  to  20,000  ohms, 
Rg  =  2,000  to  3,000  ohms, 
Tg  —  250,000  to  400,000  ohms, 
Vp  =r  50  to         100  megohms. 

r  R 
In  general,  for  most  tubes,  the  ratio  -^^  is  small 

TpKg 

compared  to  unity,  so  that  the  value  of  t,  for  optimum 

Ir7 

is  if|  =  y'"p  .  where  Rp  is  preferably  given  the  larger 

value. 

The  transformer  T,  is  thus  perfectly  determined.     If 


]|l 


^"^/^//^//^Z, 


FIGS.  7  AND  8 — CONNECTIONS  OF  TUBE  FOR  RADIO  TRANSMISSION 


which  is  solved  by 

'       [r,      rpR„(flp +  ,'/?)  J" 


V  =  - 


J  = 


R,(Rp  +  r,'R)  " 

Rp 


Rii  (Rp  -{-  v'  R 

A  comparison  of  the  power  uj  supplied  to  the  grid- 
filament  circuit  with  the  power  UJ  liberated  in  the 
plate-lilament  circuit  shows  whether  a  relay  effect  exists 
or  not.    For  this  ratio  one  finds 


VJ  \RpY 


'R 


(Rp  +  r,'R)^{Rp  +  „m)  ~  ^-^] 


I  From  this  formula  follows  the  important  result  that 
there  exists  a  value  of  r'R  for  which  the  relay  effect 
if.  maximum.    This  value  is  given  by 


'R  = 


\" 


TpRg 


it  is  desired  that  the  transformer  operate  with  a  good 
power  factor  (as  we  have  assumed  by  hypothesis),  its 
open-circuit  reactance  (secondary-  open)  at  the  given 
frequency  must  be  made  large  in  comparison  to  r,Ji. 
In  practice  for  800  cycles  it  is  enough  to  make  the 
reactance  two  or  three  times  larger  than  r,,R.  It  is 
easily  shown  that  if  this  reactance  is  chosen  too  .'small, 
the  conditions  are  improved  by  increasing  the  value 
of  T|.  For  the  weak  inductions  prevailing  here  the  per- 
meability of  the  magnetic  circuit  is  of  the  order  of  200. 
The  volume  of  the  transformer  is  mainly  dependent  on 
the  amount  of  insulation  considered  sufficient.  Enameled 
wire  or  wire  with  one  layer  of  silk  will  naturally  lead 
to  a  much  less  voluminous  transformer  at  the  same 
efficiency  than  a  wire  with  two  silk  layers  or  with  cotton 
insulation.  On  the  other  hand,  in  small  volume  trans- 
formers the  windings  are  closer,  the  effect  of  their 
capacity  therefore  greater,  and  the  danger  of  speech 
distortion  more  serious. 

CALCULATION   OF  TRANSFORMER    IN    GRID   CIRCUIT 

Let  us  now  determine  the  transformer  ratio  for  trans- 
former 7*,.  The  amplified  power  UJ  is,  other  things 
being  equal,  proportional  to  )/;;  it  is  therefore  desirable 
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to  give  Hj  the  maximum  possible  value;  in  other  words, 
to  extract  from  the  source  S  the  maximum  power.  To 
accomplish  this  it  is  necessary  to  make  the  apparent 
grid-filament  resistance,  measured  by  its  effect  in  the 
primary  of  transformer  T,.  equal  to  the  impedance  Z 
of  the  source.  From  the  equation  of  the  grid  current  ]', 
one  finds  the  apparent  grid-filament  resistance  equal  to 


Y  =  r. 


Rp  -}•  I'-R 


R,  +  n'R 


r„Ri\ 


TgRp 


Assuming  -^  very  small,  one  finds  Y  =  r,.    Under 

these  conditions  the  transformer  T,  should  have  a  ratio 
■/■'  such  that 


Always   supposing 


r„R 


TnRa 


small,   the  expression   of   the 


relay  effect  given  above  becomes  for  -ri'R  =  Rp-. 

UJ       1  /R, 
uj 


'j        4  V 


Ri, 


Is. 
Rv 


To  have  a  large  amplifying  effect  the  tubes  must  be 
so  designed  as  to  give  the  largest  possible  value  to  the 
quotient  RpRgZud  to  possess  as  low  an  internal  resistance 
Rp  as  possible  (tubes  with  strong  thermionic  emission). 
Taking  the  grid  potential  for  one's  starting  point,  one 
can  say  that  the  tube  behaves  like  an  alternator  of 
internal  resistance  Rp  and  internal  electromotive  force 


is  kept  constant  and  battery  2'  is  constantly  adjusted  so 
as  to  compensate  for  the  ohmic  drop  in  R.' 

In  what  precedes  we  have  made  no  assumption  as  to 
the  frequency  of  the  current  that  is  to  be  amplified. 
Ordinary  transformers  with  an  iron  magnetic  circuit 
can  therefore  be  used  in  the  amplification  of  radio- 
reception  currents.  Special  precautions  must,  however, 
be  taken  in  the  construction  of  the  transformer  to 
reduce  the  capacity  effect  between  the  different  turns 
snd  separate  layers  of  the  winding;  otherwise,  the 
number  of  turns  being  rather  larger,  the  capacity  may 
assume  such  a  dangerous  value  as  to  obliterate  the  trans- 
former action.  It  is  also  necessary  in  order  to  obtain 
satisfactory  efficiency  to  use  very  thin  iron  sheets — 
C.07  mm.  or  0.08  mm.  thick — or  iron  wire  0.10  mm.  to 
0.15  mm.  in  diameter.  With  these  precautions  I  have 
constructed  apparatus  serviceable  at  the  highest  fre- 
quencies. 

In  case  of  very  high  frequency  one  may,  however, 
dispense  with  the  transformer  in  the  plate  circuit  and 
use  instead  a  combination  of  inductance  and  capacity 
in  shunt  (see  Fig.  6).  The  output  resistance  is  then 
placed  in  series  with  one  of  these  elements. 

For  these  connections  I  have  shown  some  time  ago 
(1915)  that  for  a  given  R  and  a  given  oscillatory  poten- 
tial impressed  on  the  grid  there  exists  a  definite  ratio 
L/C  which  makes  the  amplified  power  maximum.  This 
ratio  is  determined  by  the  condition  that  the  apparent 
resistance  of  the  L-C  circuit  be  of  the  order  of  mag- 
.nitude  of  the  internal  resistance  Rp  of  the  tube. 

In  order  that  the  combination  L-C  shall  behave  like 
a  resistance,  the  relation 


R, 
Re 


ku    (the  Americans  call  this  quotient,   k,  the 


"amplification  constant"). 

This  simple  interpretation  is  the  one  now  generally 
used  by  American  writers  on  the  subject;  it  is  also  the 
one  I  had  adopted  in  the  note  of  January,  1916,  men- 
tioned above." 

The  battery  voltage.'^  1  and  2  do  not  enter  directly 
into  the  above  expression  of  the  relay  effect.  They 
enter,  however,  indirectly  by  modifying  the  values  of 
Rp,  R„  and  r„. 

An  increase  in  the  voltage  of  battery  2  does  not  there- 
fore necessarily  cause  greater  amplification.  Instead 
of  an  amplifier  of  power  utilizing  transformers  T,  and 
T„  one  can  obtain  a  voltage  amplifier  by  simply  placing 
in  series  with  the  plate  circuit  a  resistance  R,  as  shown 
in  Fig.  5. 

In  this  figure  the  battery  2  is  .shown  as  subdivided 
into  two  parts,  2'  and  2",  in  such  a  manner  that  at  rest 
the  voltage  of  battery  2'  just  compensates  for  the  ohmic 
drop  in  resi.stance  R.  In  such  a  "resistance  coupled" 
amplifier  one  has  the  following  two  equations: 


J  = 


Rp  Rg 


U  +  JR  =  0, 


from  which  one  derives: 


Rp  /      R      \ 

u=  ^R,  {rT+rI  "" 


As  the  resistance  R  increases,  the  ratio  U/u  is  seen  to 
approach  the  limit  Rp/R„  =  k,  provided  that  battery  2" 


1  = 


'CL   ,   Cl    L'w*  +  4K=co= 


(1) 


must  be  verified. 

This  condition  being  fulfilled,  the  apparent  resistance 
is  equal  to 

R  4-  1/CWR.  (2) 

If  R  is  small  compared  to  Lm  or  1/Cco,  relation,  (1) 
becomes  the  condition  of  resonance  and  the  value  of 
the  apparent  resistance  (2)  becomes  L/CR.  We  thus 
arrive  at  the  result  that  L/C  must  be  independent  of  the 
frequency  and  must  satisfy  the  equation  L/CR  =  Rf 
Resistance  R  may  be  represented  by  the  antenna  as 
shown  on  Fig.  7. 

The  resistance  R  may  also  be  introduced  into  the 
inductance  branch.  When  this  resistance  is  the  antenna 
itself  I  have  suggested  the  use  of  a  coil  I  with  iron 
core,  which  lets  the  direct  current  of  the  plate  circuit 
pass  but  opposes  a  large  impedance  to  the  high-fre- 
quency current  (Fig.  8).' 

A  station  of  large  power  obtained  through  amplifica- 
tion of  a  smaller  power  controlled  by  a  microphone  or 
other  means  is  assumed  here.  The  controlling  power  can 
be  brought  up,  as  I  have  suggested,  by  means  of  a  trans- 
former with  an  iron  magnetic  circuit. 

This  di.scussion,  which  is  a  translation  by  Dr.  E. 
Weintraub  of  a  lecture  before  the  Societe  Fran?aise  des 
Electriciens,  will  be  completed  in  an  early  issue. 


'This  Interpretation  was  omlttod  In  my  article  In  the  London 
Elertridtin  of  Dec.  1.  1916.  In  order  not  to  make  public  the  con- 
stants  of   the   tubes  used    b.v    the    French   mllltiir.v   telegraphy. 


-Ke.sl.stance-coupled  ampllflers  have  been  used  In  America  by 
Wliite.  MuUlstapre  ampllflers  of  greater  Interest  have  been  dei-ei- 
opi  (1  In  Franco  by  Beauvals  and  BrlUouIn,  and  also  by  Abraham 
iind   lUock. 

The  antenna  connections  of  Figs.  7  and  8  were  proposed  by  m« 
In  1916.  The  connections  of  Fig.  7  are  anticipated  by  a  pateni 
granted  to  Marconi  In  1914.  They  are  the  ones  usuaUy  employed. 
The  ciiiinections  of   FIk.   8   are,   however,   also  of  interest. 


Survey  of  New  England  Power  Situation 

Analysis  of  Reports  Received  by  Power  Section  of  War  Industries  Board  Indicates  Total 

Production  of  More  Than  5,000,000,000  Kw.-Hr.  by  Central  Stations  During 

1924     Estimated  Increase  of  1,400,000  Kw.,  1919-1924  Inclusive 

By  .MAJOR  CARROLL  H.  SHAW 

Formerly  hi  charge  of  the  New  Engkind  District  <>i  the  Poirer  Section  of  the  War  Industries  Board 


OON  after  the  organization  of  the  Power  Sec- 
tion of  the  War  Industries  Board  early  in  1918 
lit  became  evident  that  a  power  shortajre  mijirht 
be  expected  in  New  Enjriand.  The  industries 
and  public  utilities  had  already  suffered  severely  from 
the  restrictive  order  of  the  Fuel  Administration  which 
became  effective  early  in  1018,  in  accordance  with  which 
it  was  necessary  for  nearly  all  manufacturing  indus- 
tries to  close  down  for  stated  periods.  This  order  was 
due  to  the  inabilitx-  of  the  r-'iilrnads  to  handle  the 
freight  and  coal  offered  to  them  and  also  to  the  lack 
of  sufficient  coal  for  the  war-essential  industries 
throughout   the  country. 

Great  ditliculty  was  experienced  by  nearly  all  of  the 
utility  companies  in  securing  coal  to  continue  the  oper- 
ation of  their  stations.  Fortunately,  however,  the 
situation  did  not  become  as  critical  in  New  England  as 
in  Ohio  and  Pennsylvania,  where,  in  a  number  of  cases, 
the  plants  had  to  be  shut  down  because  of  the  lack  of 


additions  were  to  become  more  generally  available 
through  further  interconnection  of  the  respective  sys- 
tems by  means  of  high-tension  transmission  lines. 

Estimates 

In  preparing  estimates  of  the  power  and  energy 
requirements  of  the  New  England  States  for  the  next 
five  or  six  years  it  has  been  assumed  that  the  normal 
growth  of  each  class  of  business  will  continue  in  the 
manner  indicated  by  the  records  of  previous  years. 
Detailed  information  was  obtained  from  all  of  the 
public  utility  companies  covering  their  operations  for 
the  years  of  1915,  1916,  1917  and  1918,  and  in  addition 
to  this,  data  contained  in  Census  Bureau  reports  as 
far  back  as   1869  were  made  use  of. 

Table  I  shows  in  combined  form  the  actual  and 
estimated  future  installed  rated  capacity  and  energy 
production  of  all  of  the  manufacturing  and  utility 
power  plants  in  New  England  for  the  years  between 


TABI.R  I— INSTALLED  RATINO  AND  OUTPUT  OF  NEW  ENGLA.VD  POWER  PLANTS 


Source  1915 

Strain-  Strot-t  nulways       449 

Klpftriclightftiid  power 765 

KailroadH.              50 

MBiiutn.turirs    r,900 

Total                   3,164 

Hydro:  Strprt  niilwfiys 45 

Klectric*  liitlit  unci  power 304 

Manufacturers              ....               758 

Total                             1,107 

iDtcmal-contbustiiin  enpinoa: 

Elrctrii-  light  ami  pmvcr 6 

Manufacturer.--               50 

Total                             56 

Total  ilistallutUv 4.327 

*lntemal-poMibU9tio  I  cni^incs  not  included. 


. Installcil  Itutinic   -Thousands  <if  Horsepower .         . —  — •  tHitput   -Millions  of  Kilowatt-Hourt*  - 


1918 

1919 

1920 

1921 

1924 

1915 

1918 

1919 

1920 

1921 

1924 

4(j6 

1.027 

50 

1.975 

?.5I8 

490 

1,225 

50 

1.985 

3,750 

490 

1,440 

50 

2.000 

3.980 

490 

1.710 

50 

2.015 

4.2b5 

490 

3,140 

50 

2,030 

5,710 

619 

752 

101 

2,480 

3,952 

600 

1,311 

78 

2.580 

4.569 

630 

1.467 

77 

2.580 

4.754 

630 

1,764 

77 

2,610 

5,081 

630 

2,095 

77 

2,640 

5,442 

630 

3.E52 

77 

2,660 

7.219. 

45 

412 

758 

1.235 

10 

60 

70 

4.823 

48 

492 

758 

1,298 

48 

549 

760 

1,357 

48 

o25 

71.5 

1.438 

48 
775 
780 

1,603 

II 

568 

1.490 

2.069 

11 

863 

1,490 

2,364 

12 
1,054 
1,490 
2,556 

12 
1,177 
1,492 
2,081 

12 

1,340 

1.50 

2.8542 

1.66'; 
1.532 
3,209 

*5,648 

*5,337 

•5.763 

•7,313 

6,021 

6,933 

7.>i6 

7,762 

8,296 

10,428 

coal.  None  of  the  New  England  utilities  was  obliged 
to  close  down  because  of  the  difficulty  of  securing  suffi- 
cient coal. 

The  result  of  a  preliminary  survey  among  the  util- 
ities throughout  New  England  in  the  spring  of  1918 
showed  that  either  the  existing  equipment  of  the  iso- 
lated operating  companies  would  be  sufficient  to  handle 
all  of  the  anticipated  load  for  the  winter  of  1918-1919, 
or  that  the  new  equipment  which  had  Ijeen  ordered 
would  give  them  sufficient  capacity.  Among  the  larger 
power  companies,  however,  there  was  need  for  much 
additional  generating  equipment,  which  was  to  be 
obtained  in  part  by  the  completion  of  the  generating 
plant  of  the  Eastern  Connecticut  Power  Company, 
south  of  Norwich,  Conn.;  by  the  addition  of  a  40,000-kw. 
turbine  by  the  Narragansett  Electric  Lighting  Company 
at  Providence,  and  a  10.000-kw.  turbine  by  the  New 
England   Power   Company  at    Uxbridge,    Mass.     These 

•This  is  an  extract  of  a  report  on  an  investigation  of  tite  power 
-•ervice  of  .\e\v  Knplnml  l»y  Major  farro'I  H  Sh  »\v.  lOniiineers. 
made  during  the  latter  part  of  1918  and  the  flr.-<t  part  of  1919, 
under  the  uuthorlt>  of  the  Power  Sei-tion  of  the  War  Indus- 
tries Hoard  of  the  War  Department,  the  investigations  of  whiih 
I  ie,|,riek  Darlington,  eonsulting  engineer,  had  general  suijer- 
M-i  ri.  .Major  Shaw  is  now  consulting  engineer  with  the  engi- 
luerlng  Ilrni  of  ,lackson  &  Moreland  of  Boston. 


1915  and  1924  inclusive.  By  utilizing  the  Census 
reports  on  electric  light  and  power  plants  for  1907, 
1912  and  1917  in  conjunction  with  the  reports  received 
from  individual  companies,  it  has  been  possible  to 
determine  the  normal  increment  of  output  of  the  electric 
light  and  power  stations  during  this  period.  With 
these  data  it  has  been  possible  to  estimate  the  total 
amount  of  energy  that  may  be  expected  to  be  generated 
by  these  stations  during  the  following  five  years. 

After  having  estimated  the  probable  annual  energy 
production  that  will  be  required  of  electric  light  and 
power  stations  from  1919  to  1924  inclusive,  it  has  been 
possible  to  determine  how  much  additional  generating 
capacity  will  be  required  to  enable  these  stations  to  pro- 
duce the  increase  of  output.  It  has  been  found  that 
very  little  new  steam  generating  equipment  will  be  put 
in  by  street  railways  except  for  the  new  2.5,000-lov. 
turbine  installed  by  the  Boston  Elevated  Railway  dur- 
ing 1919,  and  as  some  obsolete  equipment  now  carried 
on  the  records  as  installed  capacity  will  be  abandoned 
it  has  been  assumed  there  will  be  no  increase  of  the  rat- 
ing of  street  railway  generating  equipment  after  1919. 

A  careful  study  of  the  records  which  are  available 
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indicates  that  very  little,  if  any,  increase  can  be 
expected  in  energy  production  by  street  railways,  elec- 
trified railroads,  or  manufacturing  establishments  in 
either  steam,  hydraulic  or  hydro-electric  power. 

Apparently,  the  electric  light  and  power  companies 
are  the  only  class  of  business  that  will  continue  to 
maintain  a  substantial  increase.  The  inherent  advan- 
tages of  electric  power  and  the  large  economies  that 
can  be  secured  from  super-power  stations  indicate  the 
Drobability  of  energy  production  becoming  more  and 
more  a  specialized  industry,  not  necessarily  financially 
interrelated  with  power  transmission  and  distribution 
companies.. 

The  most  important  factor  in  the  production  of 
steam-electric  energy  is  the  supply  and  utilization  of 
coal.  A  summary  of  the  returns  made  by  the  electric 
light  and  power  companies  showed  that  their  total  con- 
sumption of  coal  in  1918  was  approximately  1,610,000 
net  tons  and  that  from  1,606,226  tons  of  this  total  they 
produced  1,283,154,000  kw.-hr.  This  leaves  a  net  bal- 
ance of  28,227,000  kw.-hr.  unaccounted  for  in  the  total 


TABI.K  II 

— K,*TnL\TED  INVESTMENTS  BY  CENTRAI 

ST.^TIONS 

FOR 

NEW  IN.ST.\LL.\TIONS 

— H 

vdro-EIoctrie — ■ 

^-  Steam  Turbine  *— - 

--  Total  Increase  — 
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^^ 
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r" 

1919 

w 

260 

9,620 

144 

MO 

15.840 

181 

IM 

25.460 

1920 

■57 

250 

14.250 

100 

100 

10.000 

157 

154 

24.250 

1921 

40 

250 

10,000 

150 

100 

15.000 

190 

132 

25.000 

1922 

3H 

250 

9.500 

300 

100 

30.000 

338 

ii; 

39,500 

1923 

42 
214 

250 
$252 

10.500 
$53,870 

340 
1.034 

100 
$10! 

34.000 

382 
1.248 

116 
$128 

44,500 

$104,840 

$158,710 

♦The 

above  estimate  does 

not  inrlude  tlie 

post  of  transmission  lines  or  sub- 

/tat  ions 

of  electric  energy  generated  by  steam  in  electric  light 
and  power  stations  for  that  year. 

A  careful  study  has  been  made  of  the  individual  coal 
consumption  of  each  of  the  steam  stations  in  the  elec- 
tric light  and  power  class,  from  which  it  has  been 
found  that  685,000,000  kw.-hr.  (approximately  half  the 
total)  were  generated  in  1918  by  the  consumption  of 
685,000  net  tons  of  coal,  indicating  an  average  efficiency 
of  2  lb.  of  coal  per  kilowatt-hour. 

If  the  entire  energy  production  of  steam  stations 
in  1918,  which  amounted  to  1,-311,481,009  kw.-hr.,  had 
been  produced  at  an  average  rate  of  2  lb.  of  coal  there 
would  have  been  1,. 31 1,481  tons  of  coal  required,  indi- 
cating a  possible  saving  at  this  assumed  coal  rate  of 
approximately  300,000  tons;  but  as  a  very  considerable 
portion  of  this  coal  was  used  at  efficiencies  closely 
approximating  2  lb.  per  kilowatt-hour  and  as  one  of  the 
larger  and  most  inefficient  stations  is  to  be  immediately 
superseded  by  a  new  hydro-electric  development,  the 
actual  feasible  saving  which  might  be  looked  for  in  these 
electric  plants  can  hardly  exceed  150,000  tons. 

Probably  the  largest  single  class  of  coal  consumer  in 
New  England  is  the  steam  railroad.  Conservation  of 
fuel  by  means  of  railroad  electrification  offers  tremen- 
dous opportunities.  Adopting  the  estimate  of  the  Fuel 
Administration  that  the  New  England  steam  railroads 
consumed  7,800,000  net  tons  of  coal  in  1918,  and  a.ssum- 
ing  that  electrification  of  trunk  lines  would  di.splace 
5,000,000  tons  with  electric  power,  it  seems  probable 
that  a  net  saving  of  60  per  cent  of  this  5,000,000,  I.e., 
3,000,000  tons,  could  be  secured.    This  estimate  is  based 


upon  the  further  assumption  that  electrical  energy 
could  be  delivered  to  the  electric  locomotives  at  a  net 
coal  consumption  of  2  lb.  per  kilowatt-hour  and  that 
the  average  saving  over  locomotive  coal  consumption 
would  be  60  per  cent.  The  records  of  the  N.  Y.,  N.  H. 
&  H.  R.R.  indicate  that  at  this  2-lb.  rate  the  savings 
in  the  various  classes  of  service  would  be  as  follows: 
(1)  Express  passenger,  59  per  cent;  (2)  local  passen- 
ger, 76  per  cent;  (3)  fast  freight,  63  per  cent;  and 
(4)   slow  freight,  58  per  cent. 

Future  Developments 

An  estimate  of  the  future  development  of  power 
production  in  New  England  is  to  all  practical  purposes 
an  estimate  of  the  future  development  of  the  electric 
utility  industry.  Nearly  all  increases  of  power  pro- 
duction from  other  sources  have  ceased.  The  total 
output  of  central  electric  power  stations  during  1918 
was  2,174,000,000  kw.-hr.  and  it  has  been  estimated 
that  during  1924  it  will  have  increased  to  5,517,000,000 
kw.-hr.  The  installed  generating  capacity  of  electric 
stations  in  1918  was  1,050,000  kw.  The  total  capacity 
that  will  be  required  for  the  1924  output  will  be 
approximately  2,500,000  kw.,  indicating  that  nearly 
1,400,000  kw.  of  combined  steam  and  hydro-electric  gen- 
erating capacity  must  be  added  if  the  estimated  increase 
in  output  occurs.  Table  I  shows  the  estimated  values 
of  installed  capacity  and  energy  output  for  1921  and 
1924. 

Table  II  indicates  the  probable  net  investment  that 
will  be  required  to  provide  for  these  additional  capac- 
ities. During  the  period  just  preceding  the  war  it  was 
possible  to  construct  large  steam-electric  power  sta- 
tions at  from  $60  to  S70  per  kilowatt,  but  during  the 
period  of  the  war  this  cost  increased  in  some  cases 
of  record  to  $125  per  kilowatt.  At  the  present  time 
the  cost  is  probably  still  higher.  A  study  of  this 
table  indicates  that  nearl.y  $11,000,000  a  year  may  be 
absorbed  by  the  construction  of  hydro-electric  plants 
and  that  more  than  $20,000,000  will  be  spent  for  steam- 
electric   stations. 

An  estimate  has  been  made  of  the  undeveloped  hydro- 
electric projects  in  New  England  that  appear  to  be 
feasible — i.e.,  that  appear  to  offer,  either  now  or  in  the 
near  future,  such  opportunities  for  development  as  to 
make  them  financially  profitable.  The  total  additional 
hydro-electric  povv'er  that  will  be  available  after  1919 
is  figured  at  323,000  kw.,  and  it  is  estimated  that  this 
new  power  would  produce  1,378,000  kw.-hr.  per  annum, 
under  usual  operating  conditions.  The  estimated  prob- 
able installation  of  additional  hydro-electric  capacity 
which  may  be  expected  to  take  place  after  1919  through 
1924  is  214,000  kw.,  from  which  it  is  evident  that 
after  the  above  additions  have  been  made  there  will 
remain  only  about  109,000  kw.  of  undeveloped  hydro- 
electric power  which  it  appears  feasible  to  attempt 
to  use. 

The  increase  in  production  of  hydro-electric  energy 
by  electric  power  stations  during  1924  is  estimated 
at  863,000,000  kw.-hr.  more  than  during  1918,  but  as 
the  total  estimated  available  and  feasible  increase  in 
energy  production  from  hydro-electric  units,  including 
that  becoming  available  during  1919,  has  been  figured 
as  only  1,496,000  kw.-hr.,  it  will  be  .seen  that  after 
1924  there  will  remain  a  net  available  annual  produc- 
tion of  only  633,000.000  kw.-hr.  per  year  from  feasible 
undeveloped  hydro-electric  projects. 
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If  the  annual  increase  in  output  of  the  New  Enj.'land 
electric  li^ht  and  power  stations  continues  at  the  rate 
of  more  than  15  per  cent,  as  has  prevailed  for  more 
than  six  years,  further  extensive  interconnections  by 
means  of  high-tension  transmission  lines  between  large 
power  stations  and  manufacturing  districts  must  be 
accomplished.  At  the  present  time  there  are  but  five 
steam-electric  generating  stations  which  operate  at  an 
efficiency  of  2  lb.  of  coal  per  kilowatt-hour  or  better. 
The  new  stations  of  the  Turners  Falls  Power  & 
Electric  Company  at  Chicopee  and  of  the  Eastern 
Connecticut  Power  Company  below  Norwich  will 
undoubtedly  be  able  to  produce  energy  at  the  2-lb.  rate 
under  reasonable  load  factors.  The  five  most  efficient 
utility  stations  mentioned  above  are  located  at  Provi- 
dence, R.  L;  New  Bedford,  East  Rridgewater,  Boston, 
and  Salem,  Mass. 

A  study  of  the  reports  of  the  various  companies  in 
the  western  half  of  Connecticut  indicates  that  a  modern 
super-power  station  should  be  developed  in  that  ter- 
ritory. Assuming  a  possible  location  intermediate 
between  Bridgeport  and  New  Haven,  it  is  probablo 
that  a  development  of  nearly  300,000  kw.  will  be 
required  in  this  territory  by  1924  if  the  additional 
increase  in  steam-electric  energy  that  has  been  esti- 
mated occurs.  A  similar  development  of  .'500,000  kw. 
may  be  made  along  the  northeastern  shore  of  Massa- 
chusetts or  in  New  Hampshire,  possibly  at  Salem. 
Newburyport  or  Portsmouth. 

The  total  estimated  addition  in  steam-electric  sta- 
tions is  1,152,000  kw.  An  increase  of  60,000  kw.  ovei' 
and  above  the  present  contemplated  addition  at  Boston. 
50,000  kw.  addition  at  Providence,  75,000  kw.  at  New 
Bedford.  70,000  kw.  at  Norwich  and  75,000  kw.  at 
Chicopee  would  provide,  together  with  the  two  new 
stations  above,  approximately  1,000,000  kw.,  and  these 
assumed  additioTis  are  hx-ated  in  those  territories  where 
a  large  increase  in  electrical  energy  consumption  is 
anticipated. 

The  generation  of  such  tremendous  quantities  of 
electrical  energy  from  steam  stations  will  mean  the 
consumption  of  much  larger  quantities  of  fuel  than  has 
heretofore  been  contemplated.  The  increasing  use  of 
fuel  oil  in  the  operation  of  steam  stations  has  become 
of  considerable  interest  to  the  utilities  recently  and 
will  undoubtedly  become  a  very  important  factor  i'l 
the  construction  and  operation  of  steam  stations.  Th-^ 
possibilities  of  storage  of  oil  without  attendant  depre- 
ciation and  the  facility  with  which  it  may  be  handled 
make  it  particularly  desirable  for  steam  stations  that 
may   be  operated   only   as   reserve   units. 

To  summarize  the  work  of  the  survey,  except  for 
slight  increases  in  large  isolated  industrial  plants,  prac- 
tically no  increase  in  generating  capacity  may  be 
expected  in  the  future  except  for  electric  light  and 
power  companies.  The  efficiency  of  the  super-power 
stations  in  the  generation  of  electrical  energy  indicates 
clearly  that  this  method  of  power  production  must 
prevail  over  former  methods.  The  recent  falling  off  in 
the  growth  of  isolated-plant  power  production  indicates 
that  the  isolated  plants  are  no  longer  to  be  the  prin- 
cipal source  of  power  for  manufacturing  industries. 
Electrical  energy  produced  in  modern,  efficient  generat- 
ing stations,  operated  both  by  steam  and  by  water 
power,  delivering  their  product  to  high-tension  elec- 
tric transmission  systems,  and  interconnected  in  such  a 
manner    that    there    exist    numerous     reliable     power 


sources,  a|Ji)arently  is  to  become  the  universal  method 
of  furnishing  power  for  manufacturing  purposes.  The 
investment  that  will  be  required  to  provide  this  addi- 
tional generating  equipment  and  the  attendant  trans- 
mission and  distriijution  lines  will  be  very  large.  There 
still  remain  a  comparatively  large  number  of  small 
systems  that  should  abandon  their  generating  stations 
and  obtain  their  electrical  energy  through  the  high- 
tension  transmission  lines  that  are  connected  to  the 
most   efficient   generating   stations. 


(^uinl)iiie(i  Klectric  Resistance  Furnace 
an<l  (Control  Unit 

RESISTANCE  furnaces  and  furnaces  requiring  a 
variable  voltage  supply  are  rapidly  increasing  in 
number,  and  are  now  employed  with  graphite,  brass, 
zinc  and  carbon-bisuli)hide  and  for  heat  treating  and 
numerous  other  uses.  It  has  been  found  that  one  of 
the  most  satisfactory  means  for  supplying  power  to  a 
furnace  of  the  resistance  type  is  the  use  of  a  combina- 
tion step  and  induction  regulator.  This  consists  prin- 
cipally of  a  furnace  transformer  with  taps  in  the  pri- 
mary winding  and  an  induction  regulator  for  bridging 


1,100-KVA.   STEP   INDUCTION    FURNACE-REGULATOR  EQUIPMENT 

Ijetween  the  voltages  given  bv  the  transformer  taps. 
With  this  combination  a  continuous  voltage  without 
breaks  can  be  obtained  over  a  wide  voltage  range.  A 
complete  unit  for  this  service  consists  of  a  furnace 
transformer,  an  induction  regulator,  a  selector  switch, 
a  transfer  switch,  a  series  transformer  and  a  panel  con- 
taining the  necessary  meters  and  control  for  the 
equipment. 

An  1,100-kva.  equipment  of  this  type  built  by 
the  Westinghouse  Electric  &  Manufacturing  Company 
is  shown  in  the  illustration.  This  is  one  of  twenty 
equipments  that  were  recently  manufactured  for  service 
on  zinc  furnaces  to  be  installed  in  Norway.  This  infor- 
mation was  brought  out  in  a  paper  by  Philip  B.  Short  at 
a  recent  meeting  of  the  American  Electrochemical 
Society. 
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Readers '  Views  and 
Comments 


Electric  Stove  in  Service  Twenty  Years 

To  the  Editor  of  the  Electrical  World: 

Sir:  I  have  a  little  three-heat  hot  plate  about  the 
size  of  a  saucer  and  two  inches  high  that  I  have  made 
my  coffee  on  for  twenty  years,  and  I  have  just  burned 
it  out  for  the  first  time,  by  accidentally  placing  it  on 
a  220-volt  circuit.  Being  an  electrician  by  trade,  I 
took  it  apart  with  a  view  to  repairing  it  and  found  the 
elements  set  in  porcelain  and  stamped  "May  8,  1899, 
made  by  American  Electric  Heating  Corporation,  Boston, 
Mass.,  110  V.-1.9A."  I  think  mine  is  about  the  oldest 
hot  plate  in  existence  and,  with  never  a  cent  for  repairs. 
I'll  venture  to  say  it  has  been  in  actual  service  10,000 
hours  and  has  used  1,650  kw.-hr.  of  electricity  at  an 
average  rate  of  10  cents,  totaling  $165  worth  of  elec- 
trical energy.  It  has  used  energy  in  thirty-two  states 
of  our  Union.  W.  F.  BoGGS. 

Port  Angeles,  Wash. 

Interchange  of  Electrical  Energy  Between  Central 
Stations  and  Industrial  Power  Plants 

To  the  Editor  of  the  Electric^vl  World: 

Sir:  In  view  of  the  large  opportunities  for  fuel  saving 
disclosed  by  C.  E.  Weber  in  an  article  on  the  inter- 
change of  industrial  and  central  station  energy,  which 
appeared  in  the  July  24  issue  of  the  Electrical  World, 
page  173,  it  is  desirable  for  all  to  express  their  views 
who,  by  their  experience  along  these  lines,  may  be  able 
to  help  bring  about  the  results  sought.  With  this  idea 
in  mind,  I  have  set  down  some  of  the  more  important 
considerations  which  have  occurred  to  me  after  a  cai-e- 
ful  reading  of  the  article. 

It  is  quite  generally  known  that  the  opportunity 
exists  for  a  large  saving  of  fuel  in  connection  with  the 
operation  of  industrial  power  plants,  but  it  is  indeed 
a  sad  reflection  on  power-plant  engineers  when  a  plant 
is  taken  as  typical  in  which  5,000  lb.  per  hour  of  live 
steam  is  used  for  low  pressure  requirements  which 
could  be  supplied  from  the  exhaust  available.  In  the 
writer's  opinion,  the  plant  selected  for  a  detailed 
analysis  is  not  typical.  From  our  observations,  which 
cover  a  large  number  of  industrial  power  plants,  we 
know  that  there  are  few  plants  indeed  where  exhaust 
steam  is  wasted  to  the  air  when  it  could  be  utilized  in 
process  work.  In  unusual  cases  only  have  we  found 
plants  which  are  operating  power-generating  units  con- 
densing when  exhaust  steam  could  be  utilized  in  heating 
or  process  work. 

That  a  considerable  saving  can  be  effected  by  the 
interconnection  of  industrial  and  other  plants  with  the 
lines  of  a  central  station  and  the  resultant  interchange 
of  electrical  power  has  been  recognized  by  central- 
station  companies  or  their  subsidiaries  in  some  of  our 
larger  cities.  Plant-operating  agreements  have  been 
made  under  the  terms  of  which  such  interchange  of 
power  is  provided  for.  In  cases  where  the  central 
station  has  been  unable  to  increase  its  capacity  as 
rapidly  as  the  demand  for  power  has  increased  or  where 


theie  is  particular  fear  of  a  shutdown,  due  to  coal  short- 
age, such  interconnection  and  interchange  is  particu- 
larly attractive  irom  the  standpoints  of  both  the  public 
and  the  utility  company,  and  in  such  cases  agreements 
of  this  kind  are  not  uncommon. 

There  are  many  limitations  to  a  general  extension  of 
this  plan.  We  will  call  attention  to  them  so  that  in 
;:ubsequent  discussions  there  may  be  brought  forward 
suggestions  by  which  these  limitations  could  be  removed. 
At  the  present  time  the  application  of  uniform  rate 
schedules  for  the  sale  of  electric  power  is  quite  general. 
Under  the  terms  of  most  of  these  schedules  it  would 
not  be  advantageous  for  an  industrial  power  plant  of 
any  considei-able  size  to  purchase  its  power  over  the 
summer  months  for,  by  so  doing,  it  would  be  able  to 
balance  only  the  cost  of  fuel  and  labor  saved  against  the 
cost  of  power  purchased,  and  it  is  very  seldom  that  the 
cost  of  buying  power  would  work  out  cheaper  under 
these  conditions.  On  the  other  hand,  the  average  central 
station  would  not  be  interested  in  the  purchase  of  power 
from  an  industrial  power  plant  unless  the  rate  were 
such  as  1o  compare  favorably  with  what  might  be 
termed  "the  variable  coal  cost  per  kilowatt-hour." 
Limitations  of  lesser  importance  but  which  tend  to  re- 
strict the  application  of  the  idea  are : 

1.  Direct  current  generating  equipment  is  still 
extensively  used  in  industrial  power  plants.  Rotary  con- 
verters would  be  required  in  such  cases.  Large  fixed 
charges  and  continuous  losses  are  then  brought  into  the 
problem. 

2.  In  order  for  the  central  station  to  be  interested 
special  protective  devices  would  have  to  be  installed  to 
insure  freedom  from  interruptions,  and  the  question 
arises  as  to  who  will  buy  and  maintain  this  equipment. 

3.  The  fact  is  that  in  all  but  the  very  large  indus- 
trial power  plants  the  operating  conditions  cannot  be 
foreseen  with  any  degree  of  accuracy,  with  the  result 
that  the  central  station  could  not  depend  upon  these 
interconnections  to  carry  a  portion  of  the  load  at  any 
definite  time. 

The  limitation  as  to  existing  rates  could  be  overcome 
if  state  railroad  commissions  would  approve  special 
contracts,  covering  individual  cases  upon  the  recom- 
mendation of  engineers  employed  by  both  parties  to  the 
contract,  provided  there  is  sufficient  opportunity  to  save 
fuel  to  warrant  an  agreement  for  the  public  good  and 
provided  at  the  same  time  that  the  contract  would  be 
profitable  to  the  contracting  parties. 

In  our  opinion,  there  will  be  some  tendency  in  this 
direction  in  large  communities  on  the  part  of  lai-ge 
industrial  power  plants  where  the  electric  demand 
e.xceeds  1,000  kw.  and  the  floor  space  occupied  exceeds 
200,000  sq  ft.  and  where  the  demand  for  steam  for  proc- 
ess work  is  a  considerable  item.  There  are  many  small 
communities  where  there  are  several  industrial  power 
plants  whose  capacity  compares  favorably  with  that  of 
the  central  station,  and  in  these  cases  a  plan  such  as 
Mr.  Weber  suggests  would  work  out  advantageously. 
There  will  also  be  an  increasing  tendency  along  this 
line  in  the  case  of  hotel  and  office  building  electric  and 
heating  plants.  In  any  case,  it  is  clearly  the  duty  of 
the  consulting  engineer  who  installs  the  industrial 
power  plant  to  provide  the  same  characteristics  of 
current,  frequency  and  voltage  as  are  supplied  to  thi 
district  from  the  lines  of  the  central  station  company. 

S.  J.  Gates, 

Milwaukee,  Wis.  Gates  Engineering  Company. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 

Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Easily  Clonstriicteil  SynohroscoiM'  for 
InstriK-tioii  Purposes 

AN  EASILY  and  cheaply  constructed  synchroscope 
^  which  may  be  used  by  laboratories  where  the 
expense  of  a  regular  manufactured  instrument  is  not 
warranted  is  shown  in  the  accompanying  drawing.  This 
consists  essentially  of  two  coils,  A  and  B,  each  wound 
with  a  few  turns  of  small  wire,  placed  at  ushX  angles 


.Running  Generofor 

Vr 


Resistance 
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CONNKCTION  ;  FOR  SIMPLE  IIOMK-MADE 
SYNCHROSCOPE 

to  each  other.  Above  the  center  of  these  coils  is 
pivoted  a  needle  of  soft  iron.  For  this  a  demagnetized 
and  annealed  compass  needle  serves  well.  The  two  coils 
are  connected  to  the  e.xtremities  of  an  auto-transformer 
lespectively  through  a  resistance  and  a  condenser.  A 
center  tap  of  this  auto-transformer  is  connected  to 
the  common  lead  from  the  running  generator  and  the 
generator  to  be  started.  The  other  connections  of 
the  generators  are  as  indicated. 

When  the  connections  are  made  as  .shown  in  the  draw- 
ing the  needle  will  revolve  until  the  machines  reach 
the  same  speed.  When  they  are  at  the  same  speed 
the  needle  will  stand  still,  and  when  the  needle  point.') 
parallel  to  the  axis  of  the  coil  B  the  generators  arc- 
in  synchronism.  Provided  the  voltages  are  the  same 
the  generators  may  now  be  connected  in  parallel. 

To  understand  the  reason  for  the  rotation  of  the 
needle  the  vector  diagram  must  be  consulted.  In  this 
diagram  E^  and  E  represent  the  respective  generator 
voltages.  Et  and  E,,  represent  voltages  across  coils  B 
and  A,  and  the  angle  0  is  the  difference  in  angle  between 
the  voltages  at  any  instant.  Neglecting  inductance  and 
resistance  of  the  coils,  it  is  seen  that  the  magnetic  flux 
linking  the  coils  varies  as  the  voltage  across  the  coils. 

As  the  angle  0  becomes  smaller,  as  shown  in  the 
small  diagrams,  the  voltage  Ei,  increases  and  the  volt- 


age E.,  decreases.  The  needle  consequently  swings  in 
the  direction  of  A",  and  when  0  is  zero  it  lies  along  thr 
axis  of  B.  Leslie  F.  Curtis. 

University  of  Washington, 
Seattle,  Wash. 


Cliarts  Show  Tension  and  Sajj  for 
Transmission  Lines 

To  PMNI)  the  proper  sag  and  tension  to  give  a  line 
when  stringing  so  that  the  allowable  stress  will  not 
be  exceeded  in  cold  or  windy  weather,  as  well  as  to 
determine  what  sag  will  corre.spond  to  any  given  tension 
.under  present  conditions,  the  charts  shown  here  have 
oeen  prepared.  The  values  for  deflection  are  shown  in 
iper  cent  of  the  span  length,  while  the  stress  is  in 
pounds  per  square  inch  per  foot  of  span  length.  The 
chart  also  gives  the  length  of  wire  in  per  cent  of  the 
span  length. 

Suppose,  for  example,  it  is  desired  to  find  the  sag  in  a 
.-.pan  600  ft.   (180  m.)   long  with  an  average  tension  on 


100 


loai 


I0O2  1003  1004  loas 

Length   of  Wire  in  Per  Cent  of  Span 


K»6 


:  OR   CALCULATING  SAG   AND  TENSION    WITH   OR   WITHO'T 
ICE    AND    WIND 

the  wire  of  30,000  lb.  per  .-iq.in.  (2,100  kg.  per  sq.cm.). 
This  is  a  tension  of  50  lb.  per  ft.  (72  kg.  per  m.)  of 
line  length.  Therefore,  on  the  chart  for  medium  spans, 
from  the  "50"  on  the  stress  scale  draw  a  horizontal  line 
to  the  right  until  it  intersects  the  hea\T.'  "no  ice  and  no 
wind"   curve.      From   this    inlersection    drop   verticallj' 
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to  the  deflection  curve.  The  deflection  is  found  on  the 
deflection  scale  to  be  about  1  per  cent  of  the  length  of 
the  span,  which  amounts  to  6  ft.  (1.8  m.).  By  con- 
tinuing the  vertical  drop  downward  to  the  bottom  of  the 
chart  the  length  of  the  wire  is  seen  to  be  about  100.03 
times  the  length  of  span. 

The  second  use  lor  which  the  charts  w-ere  drawn  is  to 
find  to  what  tension  a  stranded  copper  wire  should  be 
stretched  and  what  sag  it  should  have  in  order  that  it 
shall  not  be  overstressed  when  subject  to  J  in.  ( 1.3  cm.) 


COHRECTIOXS  (IN  PER  CENT)  FOR  STRESS  .\T  .SUPPORT 
.\ND  AT  MIDDLE  OF  SPAN 


For  Stress  at  Point  of 

For  Stress  at  Middlo 

Per  C'l-nt 

Support  .\dd  to 

of  Wire  Subtract 

Sag 

Stress  C'ir\'ps 

from  Stre.'is  Curves 

0  06 

0  03 

0  22 

0   10 

0  49 

0  22 

0  88 

0  40 

1.36 

0  62 

1.98 

0  89 

2.58 

1    21 

3  35 

1    58 

9 

4   17 

1   99 

10 

5  08 

2.44 

of  ice  and  an  8-lb.  wind  pressure    (39  kg.  per  sq.m.). 

As  an  example  let  it  be  supposed  that  No.  000  wire  is 
being  strung  on  a  600-ft.  (180-m.)  span  when  there  is 
no  wind  and  the  temperature  is  100  deg.  Fahr.  What 
sag  and  tension  must  be  given  so  that  under  conditions 
of  2-in.  ice  and  8-lb.  wind  pressure  at  0  deg.  Fahr.  the 
stress  shall  not  exceed  30,000  lb.  per  sq.in.?  This  is  a 
stress  of  50  per  foot  of  span;  therefore  from  "50"  on 
the  stress  scale  draw  horizontal  to  the  No.  000  wire 
curve. 

Through  the  intersection  draw  a  line  parallel  to 
the  diagonal  600-ft.  span  line.  To  the  intersection  with 
the  temperature  scale  add  100  deg.  Fahr.  along  the  tem- 
perature scale  and  draw  another  line  parallel  to  the 
600-ft.  line  to  intersect  with  the  "no  ice  and  no  wind 


4      400 


3     300 


100. 1  100.2 

Length   of   Wire   in  Per  Cent  of    Span 

GIVES  SAG  AND  TENSION   FOR  SHORT  SPANS 

curve."     The  intersection  with  this  curve  and  the  ver- 
tical to  the  deflection  curve  give: 

Stress  ==  18.2  X  600  =  10,000  lb.  per  sq.in. 
Sag       —  2.65  per  cent  of  600  —   15.9  ft. 
This  stress  is  the  average  value.     For  the  stress  at 
the  point  of  support  and  at  the  middle  of  the  span  the 
corrections    shown    in    the    table    must    be    taken    into 
account. 
These  curves  are  prepared  for  stranded  copper  wire 


of  the  following  specifications:  Modulus  of  elasticity, 
16,000,000  lb.  per  square  inch;  temperature  coefficient, 
0.0000096;  elastic  limit,  30,000  lb.  per  square  inch,  and 


I 


101  102  lOJ  104 

Length   of  Wire  in    Per  Cent  of  Spqn 

SHOWS    SAG   AND   TENSION    FOR    LONG   SPANS 


105 


breaking  strength,  50,000  lb.  per  square  inch.  Wind 
pressure,  in  pounds  per  square  foot  of  projected  area,  is 
figured  as  0.00252  X  (actual  velocity  in  miles  per 
hour)'. 


Generator  Used  to  Correct  Power  Factor 
After  Engine  Breakdown 

SHIFTING  of  the  reactive  load  between  two  genera- 
tors in  a  Texas  plant  when  one  became  inoperative 
made  it  possible  for  the  other  generator  to  operate  more 
effectively  and  thereby  continue  satisfactory  service. 
In  this  plant  a  small  turbine  and  a  225-hp.  Diesel  engine 
operated  in  parallel,  and  owing  to  disabling  of  the 
pngine  from  overheating  of  the  cylinders  the  turbine 
was  required  to  carry  the  load.  To  relieve  it  as  far  as 
possible  from  overheating,  the  generator  of  the  Diesel 
engine  was  operated  as  a  synchronous  condenser  by 
increasing  the  field  excitation,  thereby  causing  it  to 
compensate  for  the  lagging  current  required  by  the 
motor  load.  Decreasing  the  engine-driven  generator 
field  resistance  did  not  increase  the  excitation  suffi- 
cientl.v,  and  it  was  necessary  to  raise  the  exciter  voltage 
and  also  cut  resistance  into  the  field  of  the  turbo- 
generator. This  maintained  the  station  voltage  at 
normal. 

Under  ordinary  conditions  it 
current  to  be  divided  between 
well  a.s  the  actual  load;  but  if  one  unit  is  more  efliicient 
han  the  other,  the  more  efticient  unit  should  carry  the 
'reater  portion  of  the  actual  power  and  the  less  efl[icient 
unit  the  reactive  current.  One  point  to  be  remembered 
is  that  the  copper  loss  is  proportional  to  the  resistance 
of  the  generator  windings,  and  for  minimum  total  losses 
these  resistances  should  be  known  and  the  copper  losses 
computed. 

To  shift  the  load  from  one  generator  to  another  the 
governor  on  the  unit  to  have  its  load  increased  must  be 
adjusted  so  that  it  will  tend  to  operate  at  higher  speed. 
To  shift  the  reactive  current  from  one  generator  to 
another,  decrea.se  the  field  resistance  of  the  unit  to  be 
loaded  until  the  line  current  of  the  other  generator 
becomes  a  minimum.  W.  A.  DARTER. 

Brenham  Compress,  Oil  &  Manufacturing  Company, 

Brenham,  Tex. 


IS  better  for  the  reactive 
the  generating  units  as 
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Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Relay 
'Box 


Compensator  IMouiit«Ml  on  Strap- 
Iron  Support 

BY  ASSEMBLING  the 
starting  com  pensator 
and  fuse  box  on  a  strap- 
iron  support  before  puttingk 
them  up  In  the  plant,  the 
job  of  mounting:  or  replac- 
inp  such  equipment  is  made 
([uictc  and  easy  in  the  shops 
of  McCleary,  VVallin  & 
Grouse,  Amstei'dan^,  N.  Y. 
Furthermore,  the  various 
installations  present  a  uni- 
form appearance  and  tend 
to  increase  interest  in  main- 
tenance. This  strap-iron 
support  is  of  3-in.  x  2-in. 
(7.5-cm.  X  5-cm.)  material 
aiid  is  about  5i  ft.  (1.6  m.) 
long.  It  is  drilled  to  take 
bolts  for  holding  the  equip- 
ment which  is  to  be 
mounted  upon  it  and  also 
for  fastening  it  to  walls  or 
pillars  in  the  plant.  The 
compensator,  relay  and  fuse 
box  are  bolted  to  this  strap 
and  connections  are  made 
in  the  shop  so  that  it  takes  very  little  time  to  set  up  the 
assembled  outfit  in  the  plant  when  it  becomes  necessary. 
The  box  for  the  fuses  is  made  of  No.  16  gage  iron  and 
measures  13  in.  x  11  in.  x  4  in.  (33  cm.  x  27.5  cm.  x 
10  cm.) .  A.  R.  McDonald. 

McCleary,  Wallin  &  Grouse, 
Amsterdam,  N.  Y. 


*  IS 
■  f  &.  Compensator 


COMPENSATOR   MOUNTED    ON 

BRACKET  AND  WIRED  TO 

FUSES   IN    SHOP 


Contest  Wliicli  Reduce*!  Armature  Repairs 
in  Large  Steel  IMill 

A  CONTEST  which  pitted  d-'fferent  operating  sections 
against  each  other  has  been  very  effective  in 
reducing  the  number  of  damaged  armatures  and  the 
time  lost  in  repairing  motors  in  a  large  steel  manufac- 
turing mill.  There  are  two  prizes  given  to  the  sections 
of  the  mill  which  qualify.  The  first  prize  is  given  for 
the  greatest  relative  improvement  in  reducing  the  num- 
ber of  changes  of  armatures  necessitated  by  trouble 
in  the  electric  motors.  The  second  prize  is  for  the 
greatest  improvement  in  reducing  the  amount  of  time 
lost  in  different  operations  by  reason  of  motor  trouble. 
Honorable  mention  is  given  to  four  other  sections, 
respectively  for  the  best  standing  as  regards  armature 
changes,  the  best  standing  as  regards  lost  time,  the 
fewest  armature  changes  in  the  present  month  and  the 
least  time  lost  in  the  month. 


Although  this  plan  is  based  on  time  lost,  which  may 
be  evaluated,  the  general  scheme  might  readily  be  re- 
ferred to  decreased  output. 

"Improvement"  is  based  on  the  gain  of  the  present 
standing  over  last  month's  standing  and  is  expressed  in 
percentage.  What  is  called  the  "present  standing"  is 
based  on  a  comparison  of  the  last  three  months'  oper- 
ation with  the  last  two  years'  operation.  For  instance, 
the  standing  as  regards  armature  changes  is  expressed 
by  equation  ^2^ .  The  top  member  of  the  equation 
expresses  the  number  of  armature  changes  per  motor  in 
use  per  ton  of  steel  produced  for  the  last  two  years. 
This  is  divided  by  the  number  of  armatures  replaced 
per  motor  in  use  per  ton  of  steel  produced  for  the  last 
three  months.  The  total  is  divided  by  10,000  for  con- 
venience. 

The  section  of  the  mill  which  has  the  highest 
value  as  derived  by  this  equation  is  said  to  have  the 
best  standing  as  regards  armature  changes.  The  best 
standing  as  regards  lost  time  is  figured  in  the  same 
manner.  In  calculating  the  "greatest  improvement," 
for  which  the  two  prizes  are  given,  the  percentage 
gain  in  .standing  of  the  present  month  over  the  standing 
of  last  month  is  figured.  The  awards  are  made  each 
month. 

This  system  is  well  suited  for  a  comparison  of  the 
carefulness  of  operators  even  in  sections  which  have 
widely  different  equipment,  functions  and  working  con- 
ditions, as  it  takes  into  account  the  number  of  motors 
used  in  each  section  and  the  number  of  tons  produced. 


T.VBLK    OF    AWARDS    IN    CONTEST    WHICH    REDUCED 
NUMBER    OF    MOTOR    TROITRI^ES 

First  Prize. — Oreatest  improvtnu'nt  in  ,iim,iture  changes. 

Utrimd   Pritt.—Gvfiitfst   impiovi-mcnt   In   timv  lost. 

Honorahlc  Mrntion. —  (1)  Best  islanding,  armature  changes;  (2) 
best  standing.  lo.-!t  time:  (31  fewest  armature  changes  In  month: 
(4)   least  time  lost  in  month. 


ImprnvPniont 


r resent  standing  —  Former  atanding       ^^^ 


(I) 


Standins 
Armature  changes  : 


Former  standing 
rompari.son  of  last  three  months  with  last  two  years 


Standing  = 


A,IM,T,       !_ 

AJM,T,       lO.OnO 


1 2) 


Aj  =  Number  armatures  changeil  in  last  three  months. 
Ai  =  .Number  HrmStines  changed  in  last  two  years. 
if,  =  Number  motors  in  use  last  three  months. 
.V™  =  Ninnber  motors  in  use  last  two  years. 
Tn  —  Tons  produced  last  three  months. 
Ti  —  Tons  produced  Inst  two  years. 


Ix>st  time : 


Standing 


(.  .\/.r. 


I 


t,iiJ,T,        10.000 

Is     =  Number  minutes"  delay  in  la-st  three  months. 
(,     =  Number  minutes"  delay   In  last  two  years. 
Other  letters  are  same  as  for  armature  changes  above. 


as  well  as  the  performance  in  the  section  for  the  last 
two  years,  which  is  indicative  of  the  kind  of  service 
which  the  motors  are  performing. 

Pittsburgh,  Pa.  D.  W.  Blakeslee. 
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Reconnecting  a  Two-Phase  Motor 
for  Three-Phase  Operation 

BY  REWINDING  a  burned-out  two-phase,  220-voIt 
motor  with  twice  the  number  of  turns  per  coil  but 
with  wire  of  half  the  original  cross-section  the  motor 
was  prepared  for  easy  reconnection  to  three-phase,  550- 
volt  operation  later.  The  motor  was  5  hp.,  60  cycles, 
1,700  r.p.m.,  four  poles,  and  had  forty-eight  slots  and 
twenty-four  coils,  one  coil  per  slot,  connected  as  a 
basket-type  winding.  Each  coil  originally  consisted  of 
twenty-two  turns  of  two  No.  14  double-cotton-covered 
wires  in  parallel  with  the  coils  in  series  for  220  volts, 
two-phase.    The  pitch  was  1  and  10. 

As  a  two-phase  motor  has  approximately  25  per  cent 
more  turns  than  a  three-phase  motor  of  the  same 
voltage,  and  as  550  is  25  per  cent  more  than  440,  it 
follows  that  the  windings  of  a  440-volt,  two-phase  motor 
are  equivalent  to  a  550-volt,  three-phase  motor.  This 
motor  was  therefore  rewound  for  two-phase,  220-volt 
parallel  operation,  or  two-phase,  440-volt  series  opera- 
tion, by  winding  the  coils  with  forty-four  turns  of  No, 
14  double-cotton-covered  wire,  which  was  twice  the 
previous  number  of  turns  and  half  the  conductor  cross- 
section.    The  same  coil  pitch  was  used. 

Bronx,  New  York  City.  C.  A.  JOHNSON. 


Floor  Map  Near  Board  Helps  to  Replace 
Blown  Fuses 

TO  LOCATE  quickly  which  fuses  on  the  distribution 
switchboard  have  blown,  a  floor  plan  showing  the 
individual  machines  with  numbers  corresponding  to 
numbers  stamped  opposite  the  fuses  on  the  switch- 
board buses  has  been  prepared  in  a  New  York  printing 


□at 


T-T 

5wH-chboard 
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No.  14 


F.42 


No.  15 


o 
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F.42 
No.  16 


MACHINES   IN   THIS   PLAN    ARE   NUMBERED   CORRESPONDING   TO 
NUMBERS  OPPOSITE    FUSES  ON    SWITCHBOARD 

plant.  These  numbers  are  stamped  opposite  to  each 
set  of  fuses  on  the  copper  busbars  of  the  switchboard 
which  controls  each  floor.  Corresponding  numbers  are 
printed  on  the  plan  at  each  machine  which  is  fed  through 
the  fu.ses.  On  the  plan  are  also  printed  the  number.s  of 
the  machines  in  the  shop.  Where  a  machine  does  not 
have  a  number  the  name  of  the  machine  is  written  on 
the  plan,  as,  for  instance,  "lathe,"  shown  in  the  upper 
left-hand  corner  of  the  drawing.    This  plan  is  framed 


and  hung  close  by  the  switchboard.  When  the  energy 
fails  on  any  machine,  by  consulting  the  plan  the  fuses  on 
the  circuit  feeding  the  machine  may  be  removed  and 
replaced  by  new  ones.  This  saves  the  time  of  testing 
out  the  fuses  to  see  which  ones  are  blown. 

New  York,  N.  Y.  W.  A.  Harris. 


Various  Single-Phase  Voltages  from 
Three-Phase  Generator 

TO  OBTAIN  various  single-phase  voltages  from  a 
220-volt,  three-phase  alternator  for  testing,  no  auto- 
transformer  being  available,  an  industrial  company  in 
the  East  u.sed  three  standard  2,200,/220-110-volt  trans- 
formers   which   were   connected    up    as    shown    in    the 


To  Public 
Ufillfy  Mains 


60  Cycles     Alternaior 
a20  Volts 


.  Insulafinq 
Transformers 
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3  Standard  Transformers 


££00 
.00000000 

££00 
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££00 
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D  E 

Low  Voltage  Leads 

SINGLE-PHASE  VOLTAGES  MAY  BE  OBTAINED  FROM  THIS 
COMBINATION    AS    WELL   AS    THREE>-PHASE 

diagram  and  so  used  as  an  auto-transformer,  the 
primary  of  one  transformer  furnishing  the  exciting 
current  for  the  two  others.  The  2,200-volt  windings 
were  connected  in  multiple  and  the  220-110-volt  windings 
were  all  connected  in  series.  Taps  were  brought  out 
from  each  of  the  110-volt  windings  to  a  sliding  contact  so 
that  from  one-half  to  three  times  the  normal  voltage  of 
the   alternator   could    be   obtained   across   A\   and    Bl. 

To  use  the  alternator  as  a  three-phase  machine  the 
sliding  contact  is  placed  at  2.  To  obtain  the  above  results 
the  switch  A  is  placed  in  the  up,  or  "normal,"  position. 
To  secure  very  low  voltage  and  high  current  switch  A 
is  thrown  in  the  down  or  "low"  position  and  the  sliding 
contact  placed  at  1.  By  closing  the  switch  B  very  low 
voltage  and  high  current  are  obtained  across  D  and  E. 

Another  point  of  interest  in  this  installation  is  the 
method  of  measuring  the  frequency.  The  frequency  of 
the  public  utility  company  serving  the  di.strict  is  kept 
at  60  cycles  by  means  of  a  master  clock  so  that  it  may 
be  relied  upon  as  accurate.  By  means  of  ".synchronizing 
lamps"  the  speed  of  the  test  alternator  can  be  adjusted 
till  there  is  no  flicker  in  the  lamps,  which  shows  that  the 
alternator  is  operating  at  60  cycles.  The  public  utility 
60-cycle,  220-volt  lines  were  brought  through  a  pair  of 
220  2,200-volt  i-kva.  transformers,  as  .shown. 

Ampere,  N.  J.  EUSTACE  C.  Soares. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
<of  Electric  Light,  Power  and  Heat 


How  the  Eh'ctric  Dollar  Has  Increased 
ill  Value 

HOW  the  electric  dollar  grew  is  shown  graphically  in 
the  accompanying  chart  prepared  by  the  Phila- 
delphia Electric  Company  for  the  information  of  its  cus- 
tomers. To  the  general  shrinkage  in  the  purchasing 
power  of  the  dollar  this  chart  is  a  striking  contrast. 

But  maintaining  the 
low  price  of  elec- 
tricity in  spite  of 
the  advancing  cost 
of  all  materials  and 
services  entering 
into  its  manufacture 
has  been  difficult.  It 
has  been  possible 
only  because  of  the 
tremendous  demand 
for  power  permit- 
ting the  use  of  large 
generating  units 
having  very  high 
efficiency.  The  in- 
creased demand  ha.s 
brought  a  higher 
load  factor,  making 
fuller  use  of  invest- 
ment and  reducing 
overhead  charges  per  unit.  Greater  density  of  cus- 
tomers has  helped  more  economical  use  of  distribution 
lines  and  commercial  services.  How  long  these  factors 
will  keep  the  cost  of  electric  service  ahead  of  rising 
costs  cannot  be  foretold,  but  it  seems  certain  that  elec- 
tricity will  never  reach  the  high  level  of  other  com- 
modities. 


r^    f*i    ^    ^    to   (^ 


COMPARISON    OF    DOLLAR    VALUE 

Diagram  showing  how  tlic>  electric 
dollar  has  Increa.seil  in  valiu"  while 
the  dollar  for  muny  essintial.s  has 
steadily  decreased. 


Credit  Deposits  and  tlie  Rate  of 
Interest  Thereon 

By  K.\ssandra 

IT  IS  said  that  some  men  have  brains  divided  into  two 
or  more  compartments  with  different  sets  of  ideas 
in  each  compartment.  So  long  as  the  ideas  are  kept 
separate  the  man  appears  sane,  but  if  the  compartments 
in  his  brain  allow  the  different  ideas  to  mix  there  is  an 
explosion.  The  same  thing  would  seem  to  be  true  of  the 
different  departments  of  some  central-station  companies, 
as  when  the  president  appears  before  a  commission  and 
explains  that  he  has  to  pay  8  or  10  per  cent  to  attract 
money,  while  at  the  office  the  treasurer  is  explaining 
that  he  cannot  possibly  afford  to  pay  more  than  3  per 
cent  on  the  credit  deposits. 

It  is  not  only  the  companies  that  are  inconsistent. 
Recently  there  was  an  account  of  a  company  that  had 
adopted    the    policy    of    returning    deposits    after    the 


customer  had  established  a  good  credit  standing  by  pay- 
ing his  bills  regularly  for  a  year.  In  spite  of  the  fact, 
that  this  company  paid  6  per  cent  on  the  deposits,  it  was 
reported  that  the  customers  were  pleased  to  have  them 
returned,  but  what  did  they  do  with  their  deposits? 
Probably  when  they  got  them  back  they  went  and  put 
them  in  their  checking  account  to  draw  2  per  cent.  On 
the  other  hand,  where  did  the  company  get  the  money 
with  which  to  return  the  deposits?  Probably  it  was 
bori-owed  from  the  bank  at  7  per  cent. 

Of  course,  if  each  set  of  accounts  is  kept  absolutely 
separate,  there  is  an  excuse,  though  a  poor  one,  for  the 
companies  paying  a  lower  rate  of  interest  on  the  credit 
deposits  than  on  bank  loans  or  to  its  stockholders,  just 
as  a  bank  pays  a  lower  rate  of  interest  on  checking 
accounts  than  on  time  deposits,  but  why  should  not  the 
president  and  treasurer  sit  down  together  and  look  at 
it  in  a  broad  way? 

It  is  true  that  any  individual  credit  deposits  can  be 
withdrawn  on  short  notice,  but  only  if  a  customer  dis- 
continues service.  We  cannot  imagine  a  run  on  the 
credit  deposits  like  a  run  on  a  bank.  The  total  amount 
of  credit  deposits  stays  pretty  steady.  Again  the  small 
credit  deposits  require  more  clerical  labor  than  a  large 
bank  loan,  but  is  not  this  clerical  labor  really  part  of 
the  credit  division  of  the  new-business  department 
rather  than  a  cost  of  hiring  money?  Still  further, 
would  not  the  number  of  interviews  required  to  arrange 
for  credit  deposits  be  much  less  and  would  not  the 
customers  have  a  much  more  cordial  feeling  toward  the 
company  if  they  were  allowed  as  interest  on  their 
deposits  the  same  rate  that  the  company  was  allowed  to 
earn  on  its  stock  or  its  investment,  as  for  instance  8  per 
cent? 

Such  a  policy  would  make  customers  not  only  willing 
but  even  desirous  to  make  deposits  and  would  reduce  the 
labor  of  the  credit  division  to  a  considerable  extent. 
Even  if  the  increased  rate  of  interest  on  the  present 
deposits  made  an  appreciable  increase  in  the  costs,  this 
would  be  more  than  balanced  by  the  increased  good  will 
of  the  customers.  If,  still  further,  the  making  of 
deposits  became  so  popular  that  the  total  amount 
increased,  this  would  do  no  harm.  No  customer  would 
have  the  right  to  make  more  than  a  reasonable  deposit, 
and  he  could  not  withdraw  it  before  he  discontinued 
service,  except  at  the  option  of  the  company.  Then,  if 
the  credit  deposits  increased,  this  certainly  should 
reduce  the  net  working  capital  which  the  company  would 
need,  since  only  a  small  cash  balance  is  needed  to  pro- 
vide for  the  number  of  deposits  which  would  be  returned 
in  any  one  day  or  week. 

The  clerical  work  could  be  obviated  by  using  the  idea 
of  the  war  saving  stamps  (not  transferable).  A  cus- 
tomer making  a  deposit  would  receive  in  his  name  a 
non-transferable  certificate,  for  which  he  would  pay  $10 
on  Jan.  1  and  $10.01  on  Jan.  5,  and  so  on  until  on  Dec. 
31  the  amount  would  be  $10.80,  and  all  customers  whose 
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accounts  showed  thej'  held  cei-tificates  would  on  Jan.  1 
receive  a  credit  of  the  interest.  When  they  discontinued 
and  their  accounts  were  closed  they  would  receive  a 
check  for  the  proper  amount,  the  check  saying  that  it 
was  for  the  certificate  less  the  bills  due  on  discon- 
tinuance. 

The  important  part,  however,  is  not  the  clerical  labor, 
but  paying  a  rate  of  interest  on  deposits  such  that  there 
shall  be  no  excuse  for  complaint  on  the  part  of  deposi- 
tors. The  result  should  be  greater  good  will  on  the  part 
of  the  customers  of  the  company  at  an  expense  very 
slight  in  comparison  to  the  results  that  would  be 
obtained. 


A  Complete  Plan  for  Merchandising 
Electrical  Goods  Properly 

FOR  years  the  electrical  industry  has  talked  of  better 
merchandising  and  the  education  of  the  electrical 
dealer  in  this  field.  Much  that  was  constructive  has 
been  accomplished.  Education,  bit  by  bit,  has  been 
making  its  impression.  Now  come  the  Westinghouse 
Electric  &  Manufacturing  Company,  Westinghouse 
Lamp  Company  and  affiliated  interests  with  an  entire 
and  tangible  working  plan  for  the  proper  merchandising 


the  same  properties  but  different  treatment,  one  for  the 
jobber  and  his  salespeople  and  one  for  the  electrical 
dealer. 

The.  bureau  aims  to  have  duplicates  made  for 
each  of  the  company's  districts.  The  shows  contain 
some  twenty  wall  charts,  showing  merchandising 
methods  and  containing  ideas  and  statistics,  and  model 
store  windows,  showing  also  good  and  bad  lighting  and 
display  tables.  With  each  show  goes  an  extensive 
merchandising  program. 

Before  the  dealers'  show  will  be  staged  in  any  dis- 
trict the  jobbers'  show  will  be  given,  which  will  be 
attended  by  the  jobber's  salesmen,  his  merchandising 
manager,  promotion  men  and  the  Westinghouse  mer- 
chandising specialists  who  conduct  the  shows.  The 
jobbers'  show  will  cover  two  morning  and  two  afternoon 
sessions  of  three  hours  each  and  one  evening  session  of 
two  hours  on  the  same  day,     The  program  follows: 

1.  Introductory. — Object  of  meetingrs,  plan  of  meetings, 
scope  of  work. 

2.  Merchandising. — What  it  is,  to  what  lines  applicable, 
why  it  must  be  done,  how  to  do  it. 

3.  Advertising. — ^DifFerent  kinds,  object  of  each  kind,  how 
the  merchandiser  uses  it. 

4.  Apparatus. — Talk  on  heating  appliances,  ranges,  fan 
motors  and  sewing  machines. 


ONE  CORNEB  OF  THE  "BETTER  MERCHANDISING   SHOw"  WITH  SOME  TYPICAL  POSTERS  AND  A  TABLE  DISPLAY 


of  electrical  appliances  to  the  public.  These  interests 
have  joined  in  the  formation  of  the  Westinghouse  Mer- 
chandising Bureau,  which  is  "primarily  to  make  special 
studies  of  the  problems  of  marketing  electrical  mer- 
chandising and  to  suggest  plans  which  should  result  in 
securing  the  maximum  benefits  for  all  distributers  of 
electrical  merchandise." 

I;i  order  to  stimulate  sales  there  has  been  developed 
a  traveling  merchandising  exhibit,  known  as  "Better 
Merchandising    Shows."      There    are    two    shows,    with 


5.  Stocks  and  Service. — Volume  and  diversity,  inven- 
tories and  reports,  stocks  of  dealers  and  contractors,  use 
of  lamp  service  record,  repair  part  stock,  service  plan  on 
heating  apparatus  and  ranges. 

G.  Value  or  a  Lamp  Contract. 

7.  The  Westinghouse  Industries. 

8.  Demonstrations. — Window  illumination,  window  trim- 
ming, counter  displays,  shelf  displays,  demonstrations. 

9.  .Jobbers'  Follow  Up  "Show." — Getting  new  retail  out- 
lets, strengthening  present  dealers  and  contractors,  how  to 
run   the   "dealer   show"   and    campaign,    making   permanent 
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the  "Better   Merchant,"   exhibition  of  data    showinK   past 
accomplishments. 

Afterward  the  dealers'  show  will  be  ready  for  this 
territory,  and  will  be  given  in  each  "dealer's  center." 
This  center  will  be  chosen  with  respect  to  geographical 
location,  train  services,  local  buying  tendencies,  etc.  In 
the  East  the  centers  will  average  about  50  miles  apart 
and  in  the  West  about  100  miles.  At  these  shows  there 
will  be  in  attendance  the  district  office  promotion  men 
of  the  lamp  and  electric  companies,  the  lamp  and  electric 
company  salesmen  and  the  agent  jobbers'  salesmen 
handling  the  customers  who  were  invited  to  the  show 
and  the  jobbers'  merchandising  manager.  The  program 
of  this  show  is  as  follows: 

1.  Object  of  the  Show. 

2.  Plan  and  Scoi-k  of  Work. 

3.  Mkrchandising. 

4.  The  Show  Window. 

5.  The  Counter  Display. 

6.  Arrangement  op  Appliances. 

7.  Store  Display  of  Ranges. 

8.  Store  Display  of  Skwing  Machines. 

9.  Store  Arrangements. 

10.  Arrangement  and  Show  of  MATfmiAL  on   Shelves 
and  in  Wall  Show  Cases. 

11.  Publications  and  Books  on  Store  Management. 

12.  Store  Accounting. 

13.  Time  Payments. 

14.  Local  Advertising. 

15.  Local  Campaign. 

16.  Manufacturer's  Advertising. 

17.  Advertising  Helps  Supplied  bv  Manufacturers. 

18.  The  Westinghouse  Companies. 


HoM-  a  Michi«:aii  Company  Helps  (liisto- 
iners  to  Understand  System  Troubles 

THE  Consumers'  Power  Company  of  Jackson,  Mich., 
believes  in  letting  its  consumers  know  exactly  what 
to  expect  from  cases  of  system  trouble.    The  advertise- 


Jicloon,  Mkhjcan. 
Aufusi  17. 1920. 

Coniumcr*  Power  ComrMf^v.  due  to  the  o^-ef1o«l(d  condition 
ef  tta  •y»tem.  h«v  all  of  it%  equipment  in  the  harneu  trymc  to  t*r- 
ry  the  heavy  load  until  some  additional  eouipimcni  i*  completed  lo 
relieve  the  tiiuai  ion.  Thi»  me^na  that  whenever  any  trouble  i»  ex- 
perienced and  Jny  of  the  equipment  is  lost  ihrouth  (rouble,  ^cor- 
napondini  cut  must  be  made  in  the  load  until  additional  capacity 
b  provided. 

On  Monday  a  tcvcre  itorm  ovtt  the  northeastcfn  part  of  ihc 
Mate  loa<  the  Au  Sable  line  and  the  tra^^fo^me^3  cer\neciinE  the 
140.000  and  the  40  000  volt  iy»tem  al  Owomo.  The  Au  Sable  line 
was  Tcilored  Monday  nichi.  but  the  damafrd  iranslormers.  at 
Owouo  can  not  be  restored  under  two  weelu  and  it  will  be  nevei,- 
ury  tocurlait  the  tervice  in  OwoMO,  Jackson  and  Battle  Creci. 
districti  until  these  translormcr^  arc  repaired  and  acain  in  opera- 
tion.  The  frequency  chanter  at  Battle  Creek  can  not  be  complet- 
ed until  about  Seriembcr  Ht.  which,  of  course,  is  too  late  to  help 
in  this  emertency. 

Th^  Company  is  chartKtnt  the  40.000  volt  tine  from  Owouo 
to  Baltic  Creek  to  140.000.  but  this  can  not  be  completed  before  the 
fnt  of  the  year.  When  this  is  in  operation  it  will  allow  a  free  in» 
tenhanf  e  of  current  between  all  parts  of  the  lysteni.  ^ 

Durinc  the  pc'iod  of  curtailment  we  urc«  all  lic^iini  con- 
lumcTs  to  he  i*  economical  as  possible  in  the  use  of  tu.Tcnt  from 
T-OO  «.  m-  to  5  00  p  m.  so  the  current  will  be  available  for  lactocy 
tee. 

J.  K.  SWANSON.  '• 

Diatnct  Mafia(tr. 


IJJNQ  CONSUMERS  WHAT  SYSTEM  TROUBLES  MEAN   HELPS 
THEM  TO  make  PLANS 

ment  reproduced  illustrates  the  character  of  the  pub- 
^licity  matter  used  in  warning  consumers  what  to  expect 
in  cases  of  severe  trouble  on  the  system. 
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Increased  Use  of  (lentral-Station  Power 
by  Baltimore  Industries 

T  is  interesting  to  compare  the  new-business  records 
of  the  Consolidated  Gas,  Electric  Light  &  Power 
Company  of  Baltimore  for  the  last  seven  years  as 
graphically  shown  in  the  accompanying  curves,  giving 
the  total  horsepower  contracted  for,  the  horsepower  and 
number  of  private  plants  replaced.  As  the  curves  rep- 
resent  the  new  business  contracted    for,   a   depression 
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THESE    CURVES    REPRESENT    YEARLY    ADDITIONS    IN    POWER    FOR 

MANUFACTURING  PURPOSES  ONLY  AND  DO  NOT  INCLUDE 

DOMESTIC  LOAD 

means  simply  a  slower  increase.  The  general  shape  of 
all  three  curves  reflects  two  elements  of  Baltimore's 
industrial  life — the  acciuisition  of  new  manufacturing 
activities  and  the  desire  on  the  part  of  the  manufac- 
turers to  bring  production  to  a  maximum  through  the 
most  efficient  method  of  operation.  The  period  of  un- 
certainty and  cautious  expansion  during  the  early  part 
of  1919  has  been  more  than  counterbalanced  since  June 
of  that  year  through  expansions,  new  industries  and 
replacement  of  isolated  plants.  During  the  twelve 
months  ended  June  30,  1920.  the  Baltimore  company 
took  over  50  per  cent  more  industrial  power  contracts 
than  for  any  similar  period  in  its  hi.story.  Ninety-six 
plants,  aggregating  24,667  hp.  have  been  replaced  since 
June.  1919.  This  brings  the  total  connected  industrial 
load  on  the  company's  lines  to  306,950  hp. 


Helping  the  Utilities  Commission 
to  Expedite  Its  Work 

AT  A  MEETING  of  the  executive  committee  of  the 
.  Ohio  Electric  Light  Association  held  subsequent  to 
the  recent  convention  of  that  body  a  discussion  took 
place  concerning  the  way  in  which  the  association  could 
assist  the  Public  Utilities  Commission  of  the  State  in 
facilitating  the  early  hearing  of  cases  brought  before 
it.  A  resolution  was  passed  to  the  effect  that  the  mem- 
bers of  the  association  having  business  before  the  com- 
mission be  requested  to  co-operate  with  that  body  and 
others  interested  in  an  effort  to  facilitate  hearings  and 
that  they  consent  that  such  hearings  may  be  had  before 
one  member  of  the  commission,  when  a  record  of  such 
hearing  is  made  and  will  be  available  to  the  other 
members  for  their  inspection  and  study,  and  that  they 
do  such  other  things  as  may  be  reasonably  necessary 
to  enable  the  commission  to  dispose  of  matters  before  it 
without  unnecessary  delay. 

Co-operation  with  the  commission  was  declared  to  be 
in  the  interest  both  of  the  utilities  and  the  public,  and 
the  secretar.v  of  the  association  was  instructed  to  bring 
the  matter  to  the  attention  of  the  member  companies. 
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Lamps   and   Lighting 

The  Lighting  of  Shoiv  Windows  and  Showcases. — A 
L.  Powell. — Considerations  which  affect  the  planning 
of  show-window  lighting  are  taken  up  and  include  the 
intensity  of  illumination,  the  selection  of  lamp  re- 
flectors, color  of  light,  direction  of  light,  background, 
trimming,  etc. — Bidletin  L.  D.  103,  Edison  Lamp  Works, 
April,  1920. 

Generation,  Transmission  and   Distribution 

Preparinci  Pittsburgh  District  Waters  for  Boilers. — 
Great  difficulty  is  said  to  have  been  caused  by  the  rapidly 
changing  solution  of  several  scale-forming  substances 
with  considerable  free  acid  and  undissolved  organic 
matter  in  river  waters  of  the  Pittsburgh  district.  The 
Monongahela  River  water,  for  example,  has  changing 
characteristics  which  cannot  be  predicted.  Water 
pumped  from  mines  into  the  river  is  highly  charged 
with  sulphates,  and  the  industrial  pickling  and  by-prod- 
uct coke  plants  which  line  the  river's  banks  for  miles 
have  a  contaminating  refuse  water  discharging  at  vary- 
ing intervals  and  in  varying  quantities  into  the  river. 
Acid  waters  from  various  plants  dissolve  the  rocks  of 
the  river  bed,  thus  increasing  the  scale-forming  con- 
tents. The  frequent  testing  and  changing  treatment 
required  for  this  water  are  described. — Poiver  Plant  En- 
gineering, Aug.   15,   1920. 

Electrical  Characteristics  of  Transmission  Circuits. 
— XII. — WiLiAM  Nesbit. — In  this  number  of  the  series 
the  author  takes  up  a  comparison  of  various  methods. 
The  "localized  capacitance"  or  "localized  admittance" 
methods  are  discussed  and  a  tabulation  of  the  magnitude 
of  the  errors  in  the  results  as  obtained  by  these  ap- 
proximate methods  when  applied  to  circuits  of  different 
lengths  and  frequencies  is  made.  The  graphical  solution 
previously  described  in  connection  with  the  Wilkinson 
charts  will  be  generally  more  accurate  and  shorter  than 
these  localized  capacitance  methods,  it  is  said. — Elec- 
tric Journal,  August,  1920. 

Characteristics  and  Tests  of  Su.'spen.'iion  Insidafors. — 
P.  G.  Venturinl — The  conditions  of  working  of  porce- 
lain high-tension  suspension  insulators  are  studied  in 
detail  in  this  article,  and  a  new  type  of  insulator 
devised  by  the  author  is  described.  The  dimensions  and 
form  to  be  given  to  the  different  parts  of  the  insu- 
lators in  order  to  withstand  without  damage  mechanical, 
thermal  and  electrical  stresses  and  the  tests  to  be 
made  of  such  insulators  are  carefully  discussed.  The 
author  considers  that  a  good  insulator  to  be  employed 
for  a  line  at  the  pressure  V  should  present  the  follow- 
ing characteristics:  Voltage  of  corona  phenomenon, 
insulator  dry,  2V;  voltage  of  the  arc,  insulator  dry,  37; 
voltage  of  the  arc,  under  rain,  1.5F;  voltage  of  per- 
foration, in  oil,  4.57.  The  new  t)'pe  of  insulator  devised 
by  the  author  i'<  shown  in  the  figure.  It  is  provided 
with  double  metallic  cap,  and  the  iron  rod  is  embedded 
in  cement  and  connects  the  two  halves  of  the  insulator. 
536 


The  iron  rod  consequently  cannot  assume  a  tempei-ature 
different  from  that  of  the  porcelain  and  cement  and  is 
therefore  less  liable  to  detach  itself  than  in  ordinary 
types,  in  which  the  iron,  being  in  immediate  contact 
with   the   air,    immediately    assumes    its   temperature, 
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while  the  porcelain  assumes  it  much  later.  The  new- 
insulator  has  a  large  capacity,  which  is  useful  when 
employing  several  of  them  in  chain,  in  order  to  obtain 
a  good  distribution  of  the  pressure  along  the  chain. — 
Science  Abstracts,  Section  B,  July  30,  1920.  (Abstracted 
from  Elettrotecnica,  April  15,  1920.) 

Installations,  Systems  and  Appliances 

Evolution  of  the  Coolidge  X-Ray  Tube. — A  summary 
of  a  lecture  delivered  by  Dr.  W.  D.  Coolidge  before  the 
Rontgen  Society  in  England.  It  was  said  that  progress 
in  the  development  of  the  X-ray  bulb  was  possible  only 
when  the  art  of  manufacturing  and  working  tungsten 
had  been  mastered.  Dr.  Coolidge  dwelt  in  considerable 
detail  on  the  present  method  of  purifying  and  reducing 
wolframite  and  the  operations  of  sintering  the  powdered 
tungsten  metal  into  blocks  and  plates  from  which  disks 
could  be  prepared,  when  white  hot,  suitable  for  the 
targets  of  X-ray  bulbs.  The  essential  requirements  of 
a  target  in  an  X-ray  bulb  were  stated  as  follows:  (1) 
A  high  melting  point  to  permit  sharp  focusing  of  the 
cathode  rays  without  fusing  the  target.  (2)  A  high 
atomic  number  to  secure  a  large  yield  of  X-rays.  (3) 
A  high  thermal  conductivity  to  enable  the  heat  to  be 
got  rid  of.  (4)  A  high  heat  capacity  to  withstand  in- 
tense momentary  discharges  as  in  diagnostic  work.  (5) 
A  low  vapor  pressure  to  prevent  the  metal  being  de- 
posited on  the  walls  of  the  bulb. — London  Electrician, 
July  23,  1920. 

Electron  Power  Tubes  and  Some  of  Their  Applica- 
tions.— William  C.  White.— In  this  article  a  substan- 
tial exposition  is  given  of  the  factors  of  design  and 
construction  that  determine  the  output  of  three-element 
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power  tubes.  A  typical  pliotron  power  tube  is  then 
taken  up,  and  the  properties  of  oscillating  circuits  for 
these  tubes  are  discussed. — General  Electric  Review, 
June  1920. 

Till'  Selection  of  Oil  Circuit  Breakers. — W.  A. 
COATKS. — The  writer  discusses  the  rating  of  oil  circuit 
breakers  with  reference  to  breaking  capacity  as  de- 
fined by  the  British  Engineering  Standards  Associa- 
tion. He  also  points  out  that  there  would  be  great  ad- 
vantage in  having  graphical  methods  of  determining 
short-circuit  current  values  in  networks  and  shows  a 
chart  devised  by  himself  which  he  says  should  be  useful 
in  this  connection. — London  Electrician,  July  2,  1920. 

Elect rophysics  and  Ma>inetism 

Fundamentnl  i'howmena  in  Electron  Tuhea  Havlnci 
Tuniinten  Cntho(lr><. — II. — Irving  Langmuir. — In  the 
present  and  conchiding  installment  the  author  treats 
of  the  fact  that  electrons  impinging  on  solid  surfaces 
frequently  cau.se  the  emission  of  relatively  large  num- 
bers of  secondary  electrons.  He  then  tells  how  such 
phenomena  may  play  a  prominent  paii  in  the  operation 
of  vacuum  tubes  and  describes  striking  experiments 
illustrating  these  effects.  He  al.so  deals  with  the  man- 
ner in  which  the  various  fundamental  phenomena  are 
co-ordinated  to  determine  the  operating  characteristics 
of  these  electron  tubes. — General  Electric  Review,  July, 
1920. 

.1  New  Galv'jmo-Magnetic  Effect. — La  Rosa  and  Sel- 
LERio. — The  resistance  and  thermo-electromotive  force 
of  certain  metals  change  under  the  influence  of  a  mag- 
netic field.  The  authors  have  earlier  investigated  these 
magnetic  efl"L'cts  and  for  their  explanation  advanced  the 
hypothesis  that  the  number  of  free  electrons  per  unit 
volume  is  a  function  of  the  magnetic  field  strength. 
Working  on  the  basis  of  this  hypothesis,  they  further 
found  that  as  a  necessary  consequence  there  must  exist 
a  longitudinal  galvano-magnetic  effect  similar  to  the 
Hall  effect,  the  latter,  however,  being  of  a  tranversal 
nature.  It  now  appears  that  experimental  proofs  have 
been  given  for  the  existence  of  such  an  effect.  A  short 
and  wide  cylinder  of  bismuth  was  placed  coaxially  be- 
tween the  pole  pieces  of  a  powerful  electromagnet,  and 
a  current  of  10  amp.  was  passed  through  the  sample, 
between  copper  electrodes,  along  two  diametrically  op- 
posite generatrices.  At  the  center  of  each  end  surface 
of  the  cylinder  electrodes  were  fixed,  which  were  con- 
nected to  a  .sensitive  galvanometer.  The  magnetic  lines 
of  force,  then,  were  parallel  to  the  axis  of  the  cylinder, 
and  the  two  galvanometer  contacts  thus  lay  on  the 
same  magnetic  line  of  force,  while  the  current  lines 
were  perpendicular  to  the  field.  Upon  reversal  of  the 
magnetic  field  a  galvanometer  deflection  was  observed 
which  could  not  be  fully  accounted  for  by  any  known 
effect. — Comptes  Renduif,  June  14,  1020. 

Electromagnetic  Momentum. — H.  A.  WiLSON. — The 
writer  discusses  fundamental  relations  involving  elec- 
tro-magnetic momentum,  the  relations  of  matter  and 
ether  to  stresses  and  the  transmission  of  energy  and 
momentum  in  the  field. — Physical  Review,  July,  1920. 

Magnetic  Properties  of  Iron  Alloys. — The  series  of 
Uf^ticles  on  the  relation  of  magnetic  properties  and  elec- 
tric conductivity  of  iron  to  its  percentage  of  carbon, 
aluminum,  silicon  and  manganese,  etc.,  published  by 
Gumlish  and  Goerens  in  the  Elektrotochni.'tcbe  Zeit- 
sehrift,  June  26  to  July  24,  and  referred  to  in  these 
columns  on  Feb.  14,  is  reprinted  almost  in  full  in  the 
Rtwe  Generate  d'Electricite  of  May  1,  1920. 


Telejrraphy.  Telephony  and  Signals 
Wireless  Telephone  Transmitter  for  Seaplanes. — The 
set  de.scribed  was  designed  primarily  for  the  large  flying 
boats  of  the  United  States  Navy  and  has  enabled  trans- 
mission of  .speech  over  a  distance  of  150  miles  (240  km.), 
it  is  said.  The  transmitter  radiates  at  two  wave  lengths, 
1,600  m.  and  600  m.  For  the  former  wave  length  a 
trailing  wire  antenna  of  0.0004  mfd.  is  employed,  foi 
the  latter  an  emergency  aerial  of  0.00026  mfd.  The 
transmitter  is  supplied  with  two  three-electrode  tubes 
of  the  pliotron  type.  One  tube  is  employed  as  an  oscil- 
lator for  the  production  of  radio-frequency  current? 
and  the  other  tube  is  employed  as  a  modulator  and  as  ar 
amplifier  of  the  voice  currents  that  are  communicated  to 
it  by  the  microphone. — London  Electrician,  July  30 
1920. 

Adaptability  of  Aerial  and  Cabled  Telephone  Lines  foi 
Carrier  Wave  Multiplex. — Fassbender  and  Habann. 
— Ordinary  telephone  lines  are  intended  for  use  at 
rather  low  frequencies,  of  a  few  thousand  cycles  per 
second  at  most.  In  the  new  high-frequency  multiplex 
telephony,  where  sometimes  fre<iuencies  in  the  radio 
range  are  employed,  phenomena  of  a  somewhat  different 
nature  therefore  come  into  play.  The  article  gives  a 
discussion  of  the  transmission  theory  as  applied  to  this 
particular  problem.  The  ordinary  theory  cannot  be 
directly  applied,  since  at  thise  high  frequencies  the 
so-called  line  constants  vary  appreciably  with  frequency. 
Some  interesting  tables  are  included  showing  the  varia- 
tion with  frequency  of  the  leakage  per  unit  length  of 
line  and  of  the  angle  of  loss  of  the  dielectric.  For 
0.8-mm.  paper-insulated  cable  the  leakage  was  found 
to  vary  from  20  micromho  km.  at  1.5  X  10'  cycles  to 
."^..SOO  micromho  km.  at  30  X  10'  cycles,  corresponding 
to  a  variation  in  the  angle  of  loss  from  6  X  10-^  to 
50  X  10"^-  Another  table  shows  the  difference  between 
tbe  wave  length  at  given  frequency  in  ether  and  when 
the  wave  is  transmitted  along  a  line.  For  the  cable 
above  the  authors  find  that  for  a  frequency  correspond- 
ing to  an  ether-wave  length  of  7,000  m.  the  actual  wave 
length  is  only  4,090,  while  at  1,000  m.  the  actual  wave 
length  is  716  m.  On  an  aerial  line  of  4  mm.  wire  a 
20,000-m.  ether  wave  will  set  up  waves  of  19,490  m. 
length,  and  similarly  an  ether-wave  length  of  1,000  m. 
will  corre.^pond  to  a  wave  length  of  975  m.  along  this 
•Aer\a.\.—.Jahrbuch  fiir  drahtlose  Tel.  und  Tel.,  May, 
1920. 

Miscellaneous 

The  German  Incandescent  Lamp  Combination. — F. 
Pinner. — The  Germans  are  getting  together  and  pre- 
paring for  industrial  rehabilitation  by  combining  inter- 
ests so  that  internal  competition  will  be  avoided.  The 
large  aniline  dye  factories  during  the  war  pooled  all 
interests  and  now  are  actually  operated  as  one  giant 
concern.  Recently  a  similar  combine  was  formed  by 
the  incandescent  lamp  manufacturers.  The  Auer  com- 
pany, controlling  the  "Osram"  patents,  and  the  A.  E.  G. 
and  the  Siemens-Halske,  both  licensees  of  certain  Gen- 
eral Electric  Company  patents,  have  discontinued  their 
respective  lamp  departments  and  founded  a  new  con- 
cern, the  Osram-Werke  G.  m.  b.  H.,  which  is  taking 
over  all  incandescent-lamp  business  in  Germany.  The 
new  company  has  a  capital  of  only  10,000,000  marks, 
although  the  factories  owned  by  the  company  represent 
physical  properties  which  have  a  value  of  many  hun- 
dred million  marks. — Tehnish  Tidskrift,  Elektroteknik, 
June  2,  1920. 
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While  granting  to  the  Potomac 
Electric  Power  Company  an  increase 
in  rates,  the  Public  Utilities  Com- 
mission of  the  District  of  Columbia 
objected  to  the  insertion  oi  a  coal 
clause  on  the  grounds  that  there 
would  then  be  no  incentive  to  pur- 
chase coal  advantageously. 

Hydro-electric  developments  in 
eastern  Iowa  are  contemplated  in 
which  twelve  to  fifteen  small  auto- 
matic plants  eventually  will  be 
erected. 

Plans  for  Seattle's  Cedar  Falls 
power  house  to  develop  an  additional 
20,000  hp.  are  now  ready  for  ap- 
proval, and  as  soon  as  this  is  se- 
cured the  work  will  be  rushed 
through. 

The  Supreme  Court  of  Cali- 
fornia has  annulled  an  order  of  the 
State  Railroad  Commission  requir- 
ing the  city  of  Pasadena  to  file  with 
it  a  schedule  of  rates. 

B.  E.  Morrow,  manager  of  the 
production  and  transmission  depart- 
ment, and  J.  G.  Hemstreet,  superin- 
tendent of  operation  of  the  Con- 
sumers' Power  Company  of  Jack- 
son, Mich.,  are  seriously  investi- 
gating the  possibility  of  using  a 
slow  speed  aeroplane  in  combination 
with  a  system  of  wireless  telegraphy 
in  the  patrol  of  its  high-tension  lines. 

The  Nez  Perce  Telephone  Com- 
pany alleges  that  the  Grangerville 
Electric  Company  has  constructed  5 
miles  of  electric  lines  parallel  to  the 
telephone  company's  line  and  in  such 
proximity  as  to  render  the  telephone 
company's  lines  worthless  on  account 
of  inductive  interference  and  has 
asked  the  commission  to  order  the 
removal  of  the  electric  power  line. 

WoKK  of  constructing  the  Link 
River  power  dam,  under  order  of  the 
California-Oregon  Power  Company, 
has  been  ordered  discontinued  by  the 
company,  due,  it  is  said,  to  the  fact 
that  construction  of  the  dam  would 
raise  the  level  of  Klamath  Lake  to 
flood  15,000  acres  of  land,  which  has 
been  protested  to  the  Interior  De- 
partment. 

HvDKO-ELECTRiC  PLANTS  on  the  An- 
droscoggin and  Kennebec  Rivers 
have  been  interconnected  by  the  Cen- 
tral Maine  Power  Company  through 
the  completion  of  a  4.5,000-volt  tie 
line  between  the  Augusta  and  Lew- 
iston  districts. 

Utilities,  in  spite  of  priority  or- 
ders, have  been  unable  to  obtain 
sufficient  coal  on  their  contracts  and 
so  are  forced  into  the  spot  market, 
according  to  a  prominent  utility  op- 
erator, although  plenty  of  spot  coal 
may  be  obtained  in  New  York  for  a 
price. 


Final  plans  are  complete  for  the 
New  England  Geographic  Division, 
N.  E.  L.  A.,  convention  at  Kineo, 
Me.,  Sept.  13-17. 

Electric  railway  lines  in  north- 
eastern Massachusetts  are  negoti- 
ating for  the  purchase  of  central- 
station  energy,  the  existing  scattered 
direct-current  plants  used  in  trac- 
tion service  having  approached  the 
limit  of  efficient  expansion. 


News 
in  Brief 

Summary      of     Market 
Conditions  and  of  Re- 
cent and  Approaching 
Happenings  of  Im- 
portance to  the 
Industry 


Michigan  has  a  coal  committee 
which  is  making  a  study  of  the 
stocks  of  coal  which  utilities  through- 
out the  state  have  on  hand. 

A  LIGHTING  DEPARTMENT  has  been 
organized  by  the  National  Electric 
Light  Association  to  teach,  by  means 
of  demonstrations,  manufacturers, 
merchants  and  the  general  public  the 
most  efficient  use  of  electric  light. 

The  CARRYING  out  of  the  St.  Law- 
rence River  project,  which  would 
give  a  waterway  direct  from  the  Mid- 
dle West  to  Europe,  is  offered  as  a 
solution  of  the  nation's  power  and 
transportation  problem  by  H.  C. 
Gardner  of  Chicago  in  a  survey 
which  he  has  made  for  the  American 
Society   of   Mechanical    Engineers. 

The  Western  Society  of  Engi- 
neers has  gone  on  record  as  recom- 
mending the  retention  of  the  Public 
Utilities  Commission,  and  instead  of 
impairing  the  law  which  created  it, 
urges  the  strengthening  of  that  law. 

Stocks  of  electrical  material  arc 
rapidly  being  built  up  under  improv- 
ing deliveries,  with  overstocking  re- 
ported in  instances. 

Collections  are  still  far  from 
being  satisfactory,  but  improve- 
ments are  seen  in  some  sections. 


In  order  to  devote  more  time  to 
technical  matters  the  California  In- 
stitute of  Technology  has  eliminated 
modern  languages  from  the  required 
curricula. 


At  the  Nebraska  N.  E.  L.  A. 
section  meeting  Mayor  Smith  of 
Omaha  went  on  record  as  favoring 
valuation  on  present-day  costs  as  a 
basis  for  rate  making. 

In  spite  of  a  falling  cotton  mar- 
ket firm  prices  rule  for  loom  because 
of  the  cotton  purchased  in  advance 
to  cover  orders. 

An  active  demand  for  asbestos 
wire  is  reported,  with  factory  stocks 
about  cleaned  out. 

Samuel  Gompers  has  urged  Kan- 
sas labor  unions  to  hold  a  confer- 
ence to  outline  plans  for  a  statewide 
campaign  for  the  abolition  of  the 
Kansas  Court  of  Industrial  Rela- 
tions. 

At  its  annual  convention  this 
week  at  Spokane  the  Northwest 
Electric  Light  &  Power  Association 
adopted  the  co-operative  idea  under 
the  name  of  the  Northwest  Electric 
Service  League. 

The  coal  situation  of  the  North- 
west is  improving  and  if  nothing  is 
done  to  interfere  with  priority  ship- 
ments to  that  section  a  sufficient 
supply  will  probably  be  received 
before  winter  conditions  set  in. 

Increased  rates  will  restore  con- 
fidence in  public  utility  securities, 
it  was  pointed  out  on  Wednesday 
by  President  W.  R.  Kenney  at  the 
annual  convention  of  the  Pennsyl- 
vania Electrical  Association. 

In  a  report  to  the  North  Carolina 
Chamber  of  Commerce,  Thorndike 
Saville  recommends,  among  other 
things,  the  passage  of  a  water- 
power  conservation  bill  retaining  to 
the  State  authority  over  its  water 
and  forest  resources. 

A  plan  for  the  construction  of  a 
$20,000,000  reclamation  and  water- 
power  dam  in  Boulder  Canyon  on 
the  Colorado  River  with  a  capacity 
of  240,000,000  acre-ft  is  being  con- 
templated. 

Commercial  bodies  in  the  North- 
west are  much  opposed  to  handling 
water-power  permits  for  that  region 
from  San  Francisco  and  are  urging 
the  establishment  of  a  regional 
office  of  the  Federal  Power  Commis- 
sion in  either  Portland  or  Seattle. 

The  Federal  Power  Commission 
has  completed  its  rules  and  regula- 
tions governing  the  application  for 
and  granting  of  water-power  per- 
mits and    licenses. 


The  Conference  Club  is  to  meet 
at  White  Sulphur  Springs,  W.  Va., 
Sept.  .^O,  Oct.  1  and  2. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Federalion  (ioing  Strong  with 
Local  Societies 

SINCE  last  week  the  governing  bodies  of  some  six 
additional  local  technical  and  engineering  societies 
have  advised  the  Joint  Conference  Committee  that  they 
have  made  favorable  recommendations  to  their  i-espec- 
tive  organizations  regarding  the  invitation  to  join  the 
Federated  American  Engineering  Societies.  These 
societies  have  a  combined  membership  of  about  4,000, 
which,  added  to  the  28,000  membership  of  the  five 
societies  which  have  already  joined,  makes  a  total  of 
32,000.  A  number  of  societies  will  give  the  matter  con- 
sideration at  the  first  fall  meeting.  The  committee  is 
very  favorably  impressed  with  the  way  the  local  societies 
are  taking  hold. 

The  Joint  Conference  Committee  is  expected  to 
announce  the  date  and  place  of  the  November  meeting 
of  the  American  Engineering  Council  together  with  the 
suggested  pi-ogram  in  about  two  weeks. 


The  city  of  Portland  has  also  filed  its  claim  with  the 
commission,  asserting  that  Portland  is  the  center  of  the 
greatest  potential  hydro-electric  energy  of  any  known 
citv  in  the  world. 


Regulations  Governing  Application  for 
Water  Power  Permits  Completed 

THE  rules  and  regulations  governing  the  application 
for  and  granting  of  water  power  permits  by  the 
Federal  Power  Commission  have  just  been  completed. 
There  are  ten  regulations  as  follows:  (1)  Definition  of 
terms,  (2)  general  requirements  for  applications,  (3) 
applications  for  preliminary  permits,  (4)  applications 
for  licenses — major  projects,  (5)  applications  for 
licenses — minor  projects,  (6)  applications  for  licenses — 
major  projects  already  constructed,  (7)  declaration  of 
intention,  (8)  priorities  and  preferences,  (9)  permits, 
(10)  licenses.  The  first  seven  regulations  deal  more 
with  routine  detail,  while  the  last  three  are  of  more 
general  interest  and  consequently  will  be  presented  in 
full  in  next  week's  issue  of  the  Electrical  World. 


Northwest  Men  Want  Regional 
Water  Power  Office 

LIVELY  bidding  is  going  on  among  commercial  bodies 
^of  the  Pacific  Coast  for  designation  of  their  respec- 
tive cities  as  regional  or  field  ofliices  of  the   Federal 
Water  Power  Commission,  to   receive  applications  on 
behalf  of  the  commission,  and  perform  other  functions 
under  the  new  water  power  law.     The  Seattle  Chamber 
of   Commerce    has    urged    that    Seattle    be    given    the 
[appointment,  and  urgently  protests  the  tentative  plan 
I  of  locating  the  government  offices  in  San  Francisco  to 
I  handle  business  for  the  Pacific  Coast.     It  is  urged  that 
Seattle    is    the    logical    headquarters    for    Washington, 
Oregon  and  Idaho,  which  have  125,  68.4  and  60.4  horse- 
power per  square  mile  respectively  in  contrast  with  49.4 
horsepower  for  the  state  of  California,  and  no  considera- 
tion is  taken  of  the  power  possibilities  of  Alaska. 


Western  Society  of  Engineers  for  Reten- 
tion of  Illinois  ( Commission 

THE  board  of  direction  of  the  Western  Society  of 
Engineers  has  passed  the  following  resolution: 

"Resolved,  That  the  board  of  direction  approve  the 
report  of  the  public  affairs  committee  and  recommend 
to  our  members  and  to  the  public  the  retention  of  the 
Public  Utilities  Commission  of  Illinois,  and  instead  of 
impairing  the  law  which  created  it  urge  the  strength- 
ening of  that  law." 

The  results  of  poor  service  when  rates  are  too  low 
and  extravagance  and  corruption  when  rates  are  too 
high  met  with  under  the  old  bargaining  system  that 
home  rule  brings  about  is  pointed  out  in  the  report. 
That  the  old  system  is  fundamentally  unfair  is  asserted, 
since  a  third  party  is  required  to  whom  each  side  could 
present  its  arguments  for  an  impartial  decision.  The 
committee  believes  the  new  system  of  state  regulation 
and  rates  by  a  commission  is  the  natural  and  logical 
outgrowth  of  the  attempt  to  remedy  the  old  and  unbear- 
able faults  of  the  old  system.  The  report  of  the  com- 
mittee deals  principally  with  the  controversy  between 
the  city  of  Chicago  and  the  State  Utilities  Commission 
over  the  recent  raise  of  street  railway  fares,  in  which 
the  question  of  home  rule  is  involved. 


Northwest  Division  N.  E.  L.  A.  Indorses 
Co-operative  Plan 

THE  Northwest  Electric  Light  &  Power  Association, 
which  is  the  Northwest  Division  of  the  N.  E.  L.  A., 
adopted  the  co-operative  campaign  idea  at  the  opening 
day's  session  of  its  annual  convention  at  Spokane,  Wash., 
on  Sept.  8.  1920.  The  plan  is  similar  to  the  California 
Co-operative  Campaign  and  contemplates  the  formation 
of  a  permanent  advisorj-  committee.  Funds  are  to  be 
raised  to  put  the  Northwest  Electric  Service  League  in 
operation  in  Oregon  and  Washington.  The  other  organ- 
izations in  the  Northwestern  states  will  follow  as  the 
growth   of  business   in   those  sections  warrants. 

President  J.  B.  Fisken  reported  the  labor  and  rate 
situation  presented  a  more  optimistic  outlook.  He 
pointed  out,  however,  the  need  of  special  vigilance  in 
meeting  the  tendency  of  municipalities  and  local  authori- 
ties taking  over  utility  commission  functions.  A  number 
of  subjects  needing  research  work  were  laid  out  by  the 
conmiercial  committee,  R.  W.  Clark,  Puget  Sound  Power 
&  Light  Company,  chaiiman,  as  follows:  (1)  Cost  data 
on  competitive  and  other  service;  (2)  efficiency'  methods 
in  all  departments;    (;?>  methods  used  in  securing  rate 
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increases;  (4)  elimination  of  gratuitous  service;  (5) 
educational  campaigns;  (6)  customer  ownership  cam- 
paigns; (7)  increase  of  demand;  (8)  policy  on  special 
transformers,  and  services;  (9)  demarkation  between 
transmissions  and  distribution  lines  and  fixing  of  volt- 
age in  rural  districts;  (10)  rates;  (11)  classification  of 
costs  for  more  intelligent  comparison. 

Uniformity  in  accounts  was  urged  by  the  accounting 
committee  and  the  particular  need  of  including  those 
requirements  peculiar  to  the  West  in  forms  which  may 
be  fixed  for  national  use  was  discussed.  The  joint  com- 
mittee of  engineers  and  accountants  to  discuss  a  uniform 
interpretation  of  accounting  clauses  by  utility  commis- 
sions may  be  appointed  in  view  of  the  confusion  now 
existing  in  the  Northwest  where  some  companies  serve 
consumers  in  more  than  one  state. 

Franklin  T.  Griffith,  president  Portland  Railway, 
Light  &  Power  Company  was  elected  president  of  the 
association,  for  the  coming  year.  The  convention  con- 
tinued on  Thursday  and  Friday,  Sept.  9  and  10. 


Coal  Situation  in  Northwest  Shows 
Signs  of  Improvement 

THE  coal  situation  in  the  northwest  while  not  exactly 
reassuring  shows  signs  of  improvement.  The  re- 
ceipts of  coal  at  Lake  Superior  docks  continues  far  be- 
low requirements  and  if  no  modification  of  the  Inter- 
state Commerce  Commission's  Service  Order  No.  10 
(which  provides  for  the  shipment  of  coal  to  the  north- 
west before  the  close  of  the  lake  season)  is  made,  a  suffi- 
cient supply  will  probably  be  received.  Akron  and 
Cleveland  have  petitioned  for  a  modification  of  the 
order  to  enable  them  to  obtain  coal  for  lighting  purposes. 
However,  rather  than  modify  the  order  the  Interstate 
Commerce  Commission  advised  a  meeting  of  the  Aki'on 
and  Cleveland  representatives  with  Daniel  Willard  of 
the  railroad  committee  and  President  Wentz  of  the 
National  Coal  Association  to  arrange  shipments  of 
coal  to  those  cities  by  some  other  plan.  During  August 
the  Duluth-Superior  docks  handled  1,400,000  tons  of 
bituminous  coal  as  compared  with  718,000  tons  during 
July.  The  season's  shipments  on  Sept.  1  were  estimated 
to  be  more  than  2,000,000  tons  behind  those  of  last 
year.  Daily  receipts  at  Duluth-Superior  docks  will  have 
to  average  over  .5,'',,000  tons  until  Nov.  30  if  last  year's 
supply  is  to  be  equaled.  During  August  the  average 
was  only  46,000  tons  daily. 


California  Court  Annuls  Order  on 
Municipality  to  File  Rates 

AS  THE  result  of  the  application  for  certiorari  to 
k  review  an  order  of  the  Railroad  Commission  of  the 
State  of  California  requiring  the  city  of  Pasadena,  a 
municipal  corporation,  to  file  a  schedule  of  rates  for 
electric  service,  the  commission's  order  has  recently 
been  annulled  by  the  Supreme  Court  of  that  State.  The 
court  found  "no  tenable  ground  upon  which  to  base 
the  conclusion  that  the  rates  charged  by  a  municipality 
for  its  service  in  carrying  on  any  public  utility,  either 
within  its  own  limits  or  in  outside  territory,  are  under 
the  control  of  the  Railroad  Commission." 

The  proceeding  is  an  outcome  of  the  order  issued  by 
the  Rai'road  Commission  of  California  on  the  city  of 
Pasadena,  which  city  supplies  electric  service  also  in 
the  adjoining  city  of  South  Pasadena. 


Conference  Club  to  Meet  at  End  of  Month 
to  Formidate  Plans 

THE  Ck)nference  Club  is  to  discuss  and  formulate 
plans  for  converting  the  club  into  a  permanent  con- 
lerence  at  the  meeting  which  is  to  be  held  at  Green- 
brier Inn,  White  Sulphur  Springs,  W.  Va.,  Sept.  30, 
Oct.  1-2,  1920.  Invitations  are  now  being  sent  out  to 
attend  this  meeting,  which  it  is  hoped  will  include  a 
sufficient  number  of  leading  men  as  to  make  it  repre- 
sentative of  the  several  branches  of  the  industry.  No 
program  has  been  laid  out  for  the  meeting. 


Increased  Rates  Will  Renew  Confidence 
in  Utility  Securities 

THE  obvious  part  the  central  station  is  to  play  in 
improving  the  present  disturbed  economic  condition 
is  the  providing  of  an  adequate  and  dependable  source 
of  power  supply  for  all  needs,  stated  President  W.  R. 
Kenney  at  the  thirteenth  annual  convention  of  the 
Pennsylvania  Electrical  Association,  which  opened  at 
Bedford  Springs,  Pa.,  on  Sept.  8. 

"Lack  of  power  and  a  tight  money  market,"  said  Mr. 
Kenney,  "have  militated  against  effecting  industrial  im- 
provements promptly.  The  essential  factor  for  the  time 
being  is  that  of  obtaining  capital.  The  Interstate  Com- 
merce Commission  has  granted  the  railroads  relief 
through  increases  in  rates  and  thus  renewed  confidence 
in  railroad  securities.  This  is  undoubtedly  typical  of 
the  position  of  other  utilities  and  they  will  produce  an 
even  more  favorable  showing  regarding  their  values." 


Colorado  Association  Convenes 
Next  Week 

NEXT  week,  Monday,  Tuesday  and  Wednesday,  there 
will  be  held  at  Glenwood  Springs,  Col.,  a  combina- 
tion convention  of  the  Colorado  Electric  Light,  Power  & 
Railway  As.sociation  and  the  Rocky  Mountain  Division 
of  the  National  Electric  Light  Association,  for  which 
the  following  program  was  prepared: 
Monday,  Sept.  13 

Morning. — Welcoming  address,  C.  W.  Darrow,  Mayor; 
address  of  the  president,  Norman  Read,  the  Colorado  Power 
Company,  Denver.  "The  Pre.sent  Financial  Situation,"  by 
A.  C.  Foster,  president  Bankers'  Trust  Company,  Denver; 
"P'actors  Controlling  the  Selection  of  Insulators,"  by  L.  C. 
Williams,  Westinphouse  Electric  &  Manufacturing  Com- 
pany, East  Pittsburgh,  Pa. 

Afternoou. — "Present  Day  Trend  of  Utility  Regulation," 
by  G.  E.  Halderman,  chairman  Public  Utilities  Commission 
of  Colorado;  "Modern  Illumination"  (illustrated  with 
lantern  slides),  by  Otis  L.  Johnson,  Illuminating  Engineer- 
ing Society. 

Tuesday,  Sept.  14 

Morning. — "National  Electric  Light  Association  Activi- 
ties," by  Martin  J.  Insull,  president  N.  E.  L.  A.;  "Power 
Sales,"  by  F.  F.  McCammon,  Denver  Gas  &  Electric  Light 
Company,  Denver;  report  of  special  committee  on  uniform 
power  contracts,  T.  0.  Kennedy,  Denver  Gas  &  Electric 
Light  Company,  Denver. 

Afternoon.— "The  American  Plan,"  by  E.  A.  West,  Den- 
ver Tramway  Company,  Denver;  "Central  Station  Mer- 
chandising Methods,"  by  Thomas  F.  Kennedy,  Western 
Light  &  Power  Company,  Boulder. 

Wednesday,  Sept.  15 
Morning. — "Lighting  Sales,"  by  G.  S.  Merrill,  National 
Lamp  Works  of  General  Electric  Company,  Cleveland,  Ohio; 
"Public    Policy,"    by   J.    F.    Greenewalt,    Mountain    States 
Telephone  &  Telegraph  Company,  Denver. 
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Water  Power  League  to  Hold 
Convention  Next  Month 

PRODUCERS  of  water  power,  users  and  prospective 
users  of  the  same,  state  officials  and  others 
interested  in  the  subject  have  been  invited  to  attend  the 
convention  of  the  Water  Power  League  of  America,  to 
be  held  in  Washington,  D.  C,  Oct.  7  and  8.  The  con- 
vention is  called  for  the  purpose  of  giving  the  represen- 
tatives of  the  various  states  interested  in  this  subject 
an  opportunity  to  meet  with  the  Federal  Power  Com- 
mission. 

The  Eastern  super-power  zone  survey  now  under  way 
will  be  discussed  at  the  convention  by  William  S. 
Murray,  chief  engineer  of  the  surve.v.  The  federal 
water  power  act  will  be  presented  by  0.  C.  Merrill, 
executive  .secretary  of  the  Federal  Power  Commission. 
Related  (luestions  of  drainage,  forestation,  etc.,  will  be 
covered  by  .«tate  officials  and  others  to  whom  these 
related  (luestions  mean  almost  as  much  as  the  develop- 
ment of  hydro-electric  jiower. 

Such  practical  subjects  as  "Financing  Under  the 
Federal  Power  Act,"  "The  Advantages  of  the  Federal 
Power  Act  from  the  Standpoint  of  the  Practical 
Developer  and  Operator"  and  "Co-operation  Between  the 
Power  Producer  and  the  Federal  Power  Commission" 
will  also  be  presented.  The  farmers'  side  will  be  covered 
in  "What  the  Farmer  E.xpects  from  Water-Power 
Development"  by  a  representative  of  the  National 
(";  range. 

Michigan  (iovernor  Appoints  Utility 
Men  on  Coal  Committee 

GOVERNOR  ALBERT  SLEEPER  of  Michigan  has 
appointed  a  committee  to  handle  the  coal  shortage 
situation  now  facing  the  domestic  and  industrial  coal 
consumers  of  that  state.  Among  those  appointed  are 
Charles  B.  Kelsey.  utility  engineer.  Grand  Rapids, 
Mich.,  and  B.  E.  Morrow,  manager  of  production  and 
transportation  of  the  Consumers'  Power  Company, 
Jackson,  Mich.  The  committee  is  now  engaged  in 
securing  a  detailed  report  of  the  fuel  stocks  of  the  gas, 
electric  and  railway  companies  throughout  the  State. 
This  report  is  to  include  full  information  as  to  contracts 
and  orders  for  fuel  as  well  as  amount  of  coal  being 
shipped  at  this  time  on  orders  and  contracts.  This  in- 
formation when  compiled  will  enable  the  committee  to 
take  adequate  steps  to  assist  Michigan  fuel  users  in 
securing  coal  in  sufficient  quantities  to  enable  their 
continuing   operations   without    interruptions. 


Coal  Clause  Ohject«'<l  To  as  Offering  No 
Incentive  to  Buy  Advantageously 

AN  INCREASE  of  I  cent  per  kilowatt-hour  has  been 
i  allowed  the  Potomac  Electric  Power  Company  by 
the  Public  Utilities  Commission  of  the  District  of 
Columbia.  The  power  company  had  asked  2  cents 
increase  in  the  rate.  In  addition,  certain  concessions 
were  made  providing  for  increased  pay  for  street  light- 
ing and  the  discontinuance  of  discounts.  The  ruling 
will  increase  the  revenues  of  the  company  $100,000 
yearly,  the  commission  figures. 

The  increase  was  made  necessary  largely  by  the 
increase  in  the  cost  of  coal.  The  power  company  had 
asked  to  insert  a  coal  clause  in  its  contracts  with  whole- 
sale users  of  electricity.  The  commission  objected  to 
the  coal  clause,  because  "there  is  less  incentive  to  secure 


coal  at  the  most  advantageous  price  when  it  is  known 
that  the  cost  is  pas.sed  automatically  to  the  consumer. 
As  the  increase  in  the  cost  of  coal  affects  all  consumers, 
such  an  increase  should  be  borne  as  nearly  as  {possible 
by  each  class  in  its  proper  proportion." 

riie  Bituminous  Coal  Situation 

THE  accompanying  diagrammatic  representation  of 
the  existing  bituminous-coal  situation  in  the  United 
States  is  reproduced  from  an  article  in  Coal  Age  for 
Aug.  26  by  C.  E.  Lesher,  entitled  "Is  the  Coal  Shortage 
Real  or  Imaginary?" 

The  data  from  which  this  diagram  was  constructed 
were  taken  from  official  reports  of  the  United  States 
Geological  Survey.  The  line  of  production  less  e.xport 
is  the  monthly  record  of  production  of  bituminous  coal 
from    which   has   been    subtracted   export   less   import. 
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COAL  PRODUCTION,   CONSUMPTION    AND   STORAGE 
FOB  PAST  FIVE  YEARS 

The  result  is  production  available  for  consumption  or 
storage  within  the  United  States. 

It  will  be  noted  that  consumption  increased  nearly  10 
per  cent  at  the  end  of  1916  over  the  rate  in  the  early 
part  of  that  year,  and  that  this  rate  of  consumption 
was  maintained  until  shortly  before  the  armistice,  when 
a  sharp  upward  trend,  culminating  at  the  date  of  the 
armistice,  took  place.  Immediately  after  the  armistice 
consumption  decreased,  reaching  its  lowest  level  in 
several  years  in  the  months  that  followed.  Its  trend  is 
now  believed  to  lie  slightly  upward.  The  small  depres- 
sion in  the  curve  of  consumption  in  the  middle  of  the 
winter  of  1017-1918  was  due  to  the  severe  weather  in 
those  months  and  the  extreme  shortage  of  coal  due  to 
the  inability  of  the  railroads  to  make  deliveries. 

As  the  result  of  his  investigation  Mr.  Lesher  found 
that  stocks  are  the  lowest  in  five  years,  that  the  present 
rate  of  production  is  barely  sufficient  for  consumption 
and  exports,  and  that  inequalities  in  production  and 
distribution  make  necessan-  an  output  of  11,500,000 
tons  a  week  if  a  serious  condition  is  to  be  forestalled 
this  winter. 
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A.  I.  E.  E.  Meeting  to  Commemoi  ate 
Ampere  Centennial 

THE  hundredth  anniversary  of  the  important 
experiments  of  Ampere  and  his  contemporarie.; 
will  be  commemorated  at  the  October  meeting  of  the 
American  Institute  of  Electrical  Engineers  to  be  held 
at  Philadelphia  Oct.  8,  1920.  Prof.  Elihu  Thomson  and 
Prof.  M.  I.  Pupin  will  address  the  meeting  and  demon- 
stration will  be  made  of  some  of  the  experiments 
originally  performed  by  Ampere,  Arago,  Davy  and 
Oersted.     Other  speakers  are  yet  to  be  announced. 

Two  papers  are  to  be  presented  at  the  afternoon 
session,  as  follows:  "Economic  Study  of  Secondary  Dis- 
tribution," by  P.  0.  Reyneau  and  H.  P.  Seeyle,  Detroit 
Edison  Company,  and  "Electrical  Demand  Measure- 
ments," by  P.  A.  Borden,  Ontario  Power  Commission. 
Between  the  afternoon  and  evening  session  an  informal 
subscription  dinner  is  to  be  held. 


N.  E.  L.  A.  to  Educate  Public 
Through  Publicity 

THROUGH  its  member  companies  the  National  Elec- 
tric Light  Association  is  beginning  a  publicity  cam- 
paign to  enlighten  the  public  regarding  the  fundamentals 
of  the  electric  light  industry.  This  includes  a  compre- 
hensive campaign  of  education  in  the  commonly  used 
electrical  torms  and  some  of  the  more  interesting  facts. 
To  convey  these  messages  a  figure  known  as  "Kilo 
Watt"  has  been  adopted  as  the  medium  of  contact. 

The  "Kilo  Watt"  pamphlets  are  written  in  a  lighter 
vein  and  are  so  designed  to  accompany  the  monthl>- 
service  bills.  Once  the  point  of  contact  has  been  estab- 
lished, "Kilo  Watt"  then  will  be  u.sed  further  to  educate 
the  public  in  some  of  the  more  specific  problems  of  the 
electric  light  and  power  industry,  such  as  financing,  the 
building  of  extensions,  the  maintenance  of  equipment, 
etc.  These  pamphlets  are  not  designed  at  present  to 
popularize  electricity  nor  to  increase  the  use  of  elec- 
tricity because  so  many  companies  are  now  giving  serv- 
ice to  the  utmost  limit  of  their  capacity. 

The  department  of  publicity  of  the  N.  E.  L.  A.  has 
also  issued  to  member  company  executives  a  pamphlet 
designed  to  show  the  necessity  for  their  participating 
actively  in  local  civic  and  commercial  activities  and  also 
their  becoming  acquainted  with  their  local  newspaper 
editors. 

Other  publicity  plans  are  under  way  to  bring  to  the 
attention  of  important  groups  the  essential  facts  re- 
garding the  electric  light  and  power  industry. 

Omaha  Mayor  Advocates  Valuation 
on  Present-Day  Costs 

THE  need  of  public  understanding  of  the  problems 
confronting  the  utilities  before  City  Councils  can  be 
expected  to  grant  rate  raises  was  the  burden  of  the 
address  of  President  Thomas  H.  Fritts  of  the  Nebraska 
Section  of  the  National  Electric  Light  Association, 
which  convened  at  the  Hotel  Fontenelle,  Omaha,  on 
Wednesday.  The  need  of  higher  rates  because  of 
increased  operating  expense  and  the  difficulty  in 
financing  utility  recjuirements  was  also  dealt  with. 
Mayor  Smith  of  Omaha  in  his  address  of  welcome 
indicated  his  appreciation  of  the  vital  importance  of 
the  power  company  in  the  industrial  life  of  the  com- 
munity and  described  the  difficulty  of  finding  a  basis 


on  which  to  determine  rates.  He  stated  as  his  belief 
that  utilities  are  entitled  to  valuations  of  their  property 
on  present-day  costs  as  a  basis  for  rate  making,  though 
there  is  some  difficulty  in  determining  what  these  values 
are.  He  declared  that  it  should  be  possible  to  .settle 
them  on  a  man-to-man  business  basis  between  the  utili- 
ties and  the  city  council  without  reference  to  political 
consideration. 

Getting  the  facts  of  utility  difficulties  before  the 
public  in  an  understandable  way,  the  importance  of  not 
underestimating  depreciation  and  the  need  of  better 
accounting  methods  were  forcefully  dealt  with  in  J.  A. 
C.  Kennedy's  di.scussion  of  the  legal  obligations  of  the 
central  station. 

Central  .station  merchandising,  in  which  the  necessity 
of  placing  the  business  on  its  own  foundation  and 
making  it  stand  alone,  and  a  discussion  of  the  rural 
distribution  problem  occupied  the  remainder  of  the 
Wednesday  morning  session.  A  luncheon  at  the  Omaha 
Field  Club,  followed  by  sports,  occupied  Wednesday 
afternoon.  The  evening  was  devoted  to  the  annual 
dinner  and  a  discussion  of  public  relations  in  Nebraska. 
The  sessions  closed  Thur.sday  after  addresses  by 
President  Insull  of  the  N.  E.  L.  A.  and  the  Hon.  Thome 
A.  Browne  of  the  Nebraska  Railroad  Commission  and 
a  disucussion  of  illuminating  engineering  and  lighting 
development. 

Electrical  World  Trade  Service 
Increased 

WITH  the  addition  of  weekly  reports  from  St.  Louis 
covering  the  Southwest,  and  from  Salt  Lake  Cit> 
and  Denver  covering  the  intermountain  states  the 
Electrical  World  is  now  able  to  give  a  comprehensive 
picture  each  week  of  the  electrical  market  conditions  in 
each  of  the  important  trade  centers.  Besides  the 
reports  from  the  two  newly  added  centers  ELECTRICAL 
World  is  regularly  giving  market  reports  from  Boston 
for  New  England,  New  York  for  the  Middle  Atlantic 
States,  Atlanta  for  the  Southeast,  Chicago  for  the 
Middle  West,  San  Francisc "  for  the  Southern  Pacific 
and  Seattle-Portland  for  the  Northwest. 


Plan  for  a  Large  Irrigation  and  Power 
Project  in  Boidder  Canyon  Outlined 

UPON  his  return  from  the  League  of  the  Southwest 
conference  in  Denver  recently.  Governor  Bamberger 
of  Utah  told  of  a  plan  outlined  by  Arthur  Powell  Davis, 
director  general  of  the  United  States  Reclam.ition 
Service,  which  comprehends  the  building  of  a  dam  in 
Boulder  Canyon  to  cost  about  $20,000,000  with  a  capac- 
':ly  of  around  240.000,000  acre-ft.  of  water.  It  would 
take  care  of  10,000,000  acre-ft.  of  silt  which  is  annually 
brought  down  the  Colorado  when  the  flood  waters  rush 
down. 

Two  areas  of  lands  would  come  under  the  stored 
waters  of  Colorado  tributaries  in  case  this  giant  dam 
were  built.  On  the  South  Myton  bench  G.'S.OOO  acres  can 
be  placed  under  irrigation  with  waters  from  the 
Duchesne  basin,  and  27  miles  north  from  Green  River 
240.000  acres  of  adjacent  lands  would  thereby  be  made 
fertile. 

The  storing  of  such  immense  quantities  of  water 
would  develop  considerable  water  power  energy,  that 
near  Green  River  producing  about  290,000  horsepower. 
This   in   a   few  years,   according   to   Mr.    Davis,   would 
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become  more  important  than  the  water  impounded.  It 
was  estimated  that  the  Colorado  produces  2,060,000  hp., 
now  unused. 

The  sti'.ic  I'liKinecr  of  Utah  was  much  impressed  with 
the  plan  as  sketched  at  the  Denver  meeting,  and  said 
that  the  dam  at  the  Boulder  Canyon  is  a  priictical  solu- 
tion of  the  whole  problem,  as  it  would  not  waste  valuable 
lands  in  impoundintr  water  upon  them,  and  he  was  of 
the  opinion  that  :dl  the  states  concerned  would  bnck  the 
plan  stronply.  

Coal  Profitoerin»  Cliar«je<l  by 
Proniiiienl  Utility  Man 

PLENTY  of  coal  may  be  obtained  in  New  York  for 
immediate  delivery  providing-  the  price  is  paid,  a 
prominent  electrical  utility  operator  asserted  to  a  rep- 
resentative of  the  Electrical  World  this  week.  In 
spite  of  priority  orders  he  stated  utilities  have  been 
unable  to  obtain  sufficient  coal  on  their  contracts,  due 
to  the  shortajfe  of  cars,  and  so  have  been  forced  into 
the  spot  market. 

"With  contracts  calling  for  coal  at  piers  at  a  price 
of  appro.ximatcly  $7  per  ton,"  he  said,  "the  spot  market 
is  $12  to  $15.  The  difference  is  profiteering.  Contracts 
are  now  beiiifr  offered  by  large  coal  operators  at  prices 
ranging  from  $4  to  $4.50  per  ton  at  the  mine,  and  as 
this  figure  leaves  a  reasonable  profit,  any  charge  over 
that  represents  undue  profits  and  should  be  drastically 
curtailed.  The  apparent  lethargy  of  government 
agencies  who  are  charged  with  restricting  profiteering; 
the  low  demurrage  charges  on  coal  cars  which  do  not 
prevent  speculative  holding  of  coal  in  cars,  and  the 
serious  plight  of  the  railroads,  are  the  fundamental 
reasons  why  the  public  utilities  will  either  be  forced  to 
go  into  the  winter  without  proper  fuel  storage  or  else 
pay  double  for  coal  which  even  now  represents  65  per 
cent  of  the  total  operating  expense." 


N.  E.  L.  A.  to  (loucliict  Liglitiiij;  Dnnoii- 
strations  Throiior|i  New  Department 

IN  ORDER  to  promote  the  installation  of  lighting 
demonstrations  for  the  purpose  of  educating  the  pub- 
lic, manufacturers,  merchants  and  all  others  interested 
in  illumination,  the  National  Electric  Light  Association 
has  instituted  a  lighting  department.  This  department 
is  not  to  engage  in  selling  energy  but  is  intended  to 
teach  the  proper  and  most  efficient  use  of  illumination. 
The  planning  and  carrying  out  of  the  work  has  been 
delegated  to  the  lighting  department,  composed  of  the 
following  committee:  Charles  L.  Law,  chairman; 
Oliver  Hogue,  G.  Bertram  Regar,  W.  A.  Morton,  Frank- 
lin Overbagh  and  Ward  Harrison,  industrial  illumina- 
tion expert,  as  field  director. 

An  advisoiy  executive  committee  has  also  been  invited 
to  serve  as  follows:  Gen.  George  H.  Harries,  president- 
elect Illuminating  Engineering  Society,  chairman; 
Frank  W.  Smith,  vice-president  N.  E.  L.  A.;  W.  W. 
Freeman,  president  Society  for  Electrical  Development; 
W.  C.  Peet,  president  National  Association  of  Electrical 
Contractor-Dealers;  F.  S.  Price,  chairman  lamp  com- 
mittee. Electrical  Supply  .Jobbers'  Association;  M.  9. 
Seelman,  chairman  of  the  N.  E.  L.  A.  commercial  sec- 
tion; W.  Raw.son  Collier,  general  sales  manager  Georgia 
Railway  &  Power  Company;  S.  E.  Doane,  retiring 
president  Illuminating  Engineering  Society. 

It  will  be  the  purpose  of  the  advisory  executive  com- 


mittee to  use  its  influence  with  various  local  central 
station  companies,  contractor-dealers  and  chambers 
of  commerce  to  put  on  industrial  illumination  demon- 
strations in  their  respective  cities.  Expenses  of  these 
demonstrations  ai'e  to  be  carried  by  the  local  companies, 
contractor-dealers  and  others  interested,  but  will  be 
under  the  auspices  of  the  N.  E.  L.  A. 

The  first  industrial  illumination  demonstration  tc 
be  made  under  the  above  arrangement  will  be  in  New 
York  City.  Similar  demonstrations  have  been  conducted 
recently  in  California  by  the  California  Electrical  Co- 
operative Campaign  and  in  Chicago  Vn-  the  Common- 
wealth Edison  Company.  Re<iuests  have  also  been  re- 
ceived from  Cincinnati  and  Boston  for  an  installation 
of  industrial  illumination  exhibits. 

At  this  time  Mr.  Harrison  is  preparing  an  itinerary 
of  prospective  cities  where  these  demonstrations  could 
be  held  profitably.  This  itinerary  will  be  submitted  for 
approval  by  the  committee  at  an  early  date. 


Hy<lro-Elertric  Developments  in  Eastern 
Iowa  Contemplated 

THE  development  of  12,000  to  1.5,000  kw.  of  con- 
tinuous power  on  the  Cedar,  Maquoketa  and  Wap- 
sipinicon  Rivers  in  eastern  Iowa  is  contemplated  by  the 
Iowa  Railway  &  Light  Company  and  the  Iowa  Electric 
Company.  S.  C.  Dows,  manager  of  the  Iowa  Railway  & 
Light  Company,  in  commenting  on  the  project  in  Iowa 
papers  announced  that  sites  at  Shellsburg,  the  Palisades 
•lear  Mount  Vernon,  Cedar  Bluffs,  Rochester  and  Cedar 
Valley  on  the  Cedar  a)id  at  Canton  on  the  Maquoketa 
have  been  acquired  and  additional  sites  along  the  Wap- 
sipinicon  are  to  be  acquired.  Hydro  plants  are  already 
in  operation  at  Anamosa,  Oxford  Mills,  Maquoketa  and 
Cedar  Rapids.  When  the  project  is  completed  there  will 
probalily  he  twelve  to  fifteen  plants  and  the  use  of  auto- 
matic and  remote  control  equipment  similar  to  that  in 
use  in  the  Cedar  Rapids  hydro  plant  will  be  resorted  to 
in  order  to  hold  down  operating  costs.  Central  operat- 
ing points  to  control  groups  of  plants  are  contemplated. 
The  two  companies  now  operate  transmission  lines 
covering  territory  within  a  radius  of  80  miles  of  Cedar 
Rapids.  The  new  plants  will  all  be  tied  into  this  .system 
for  use  with  existing  steam  and  hydro-electric  plants. 
Several  years'  time  will  be  required  to  complete  the 
work. 

Plans  Ready  for  City  of  Seattle's 
Odar  Falls  Power  House 

THE  completion  by  the  city  architect  of  Seattle, 
Wash.,  of  plans  and  specifications  for  the  new  Cedar 
Falls  power  house,  designed  to  accommodate  the  neces- 
sary machinery  to  develop  20,000  hp.  additional  power, 
marks  the  last  step  preparatory  to  beginning  actual 
construction  work  of  this  unit,  figured  to  cost  $L0OO,O00. 
The  new  concrete  and  steel  structure  wMll  adjoin  the 
present  power  house  below  the  falls  and  is  to  house  a 
Pelton  overhung  turbine,  driving  a  Westinghouse  gene- 
rator. Transformers  will  be  used  to  step  the  voltage 
up  to  60,000  volts  for  transmission.  This  is  the  first 
unit  of  large  size  to  he  installed  under  the  new  system 
designed  by  Superintendent  .1.  D.  Ross,  by  which  the 
generating  unit  and  the  transformers  are  considered  as 
an  inseparable  unit  without  intermediate  switches  and 
buses.  This  same  sy.stem  is  to  be  used  at  the  Lake 
Union  steam  plant. 


544 


ELECTRICAL     WORLD 


Vol.  76,  No.  li 


Hogged  Fuel  Used  to  Save  Coal  in 
Albuquerque,  N.  M. 

HOGGED  fuel,  which  has  always  been  burned  in 
sawmills  but  never  extensively  in  central  stations, 
is  to  be  substituted  for  coal  in  the  plant  of  the 
Albuquerque  fN.  M.)  Gas  &  Electric  Company  to  reduce 
the  cost  of  fuel.  Wood  refuse  will  be  obtained  from 
a  near-by  sawmill  and  "hogged"  or  ground  up  by  the 
electric  company  at  its  plant.  To  use  the  hogged  fuel 
two  additional  boilers  and  conveying  apparatus  will 
he  installed  at  a  cost  of  $50,000.  Coal  will  still  be 
burned  where  the  supply  of  sawmill  refuse  is  insuffi- 
cient. The  generating  station  in  which  this  fuel  will 
be  burned  is  rated  at  2,100  kva.  and  last  year  produced 
3,800,000  kw.-hr.,  with  a  consumption  of  11,000  tons 
of  coal,  the  greater  share  of  which  will  be  saved  by 
the  changes.  Arthur  Prager  is  general  manager  of  the 
company  and  C.  H.  Nichols,  Federal  Light  &  Traction 
Company,  New  York,  is  chief  engineer. 


company  agrees  to  pay  3  per  cent  interest  on  the 
amounts  paid  in  up  to  the  date  of  notice  of  withdrawal. 
Payments  may  be  made  in  full  at  any  time. 


Off-Peak  Business  to  Be  Most 
Sought  For  This  Year 

FOR  the  next  year  or  two  the  majority  of  the  central 
stations  will  be  more  interested  in  those  classes  of 
business  which  can  be  taken  on  without  adding  to  peak 
loads  than  in  any  other  class  of  sales,  was  the  opinion 
expressed  at  the  Sept.  2  meeting  of  the  lighting  sales 
bureau  of  the  Commercial  Section  of  the  N.  E.  L.  A. 
by  Chairman  0.  R.  Hogue.  He  felt  that  a  large  majority 
of  central  station  companies  would  have  an  oversold 
condition  on  power  during  1921.  This  being  the  case, 
he  expressed  the  belief  that  such  activities  as  those  of 
M.  Luckiesh  on  lighting  effects  in  the  home  and  those 
of  W.  D'A.  Ryan  on  high  intensity  street  lighting  and 
those  other  activities  on  such  things  as  sign  lighting 
should  be  uppermost  in  the  bureau's  thoughts.  Specifi- 
cally, the  problem  of  this  year  is  selling  something  which 
will  not  increase  the  peak  for  the  central  stations. 

The  aims  and  scope  of  the  lighting  sales  bureau  were 
redefined  at  the  meeting,  in  order  to  make  them  more 
specific,  as  follows: 

1.  To  promote  appreciation  of  the  present  and  potential 
value  of  lighting  to  the  electrical  industry. 

2.  To  collect,  analyze  and  disseminate  information  con- 
cerning lighting  practice. 

3.  To  promote  lighting  sales. 


Consumers''  PoMer  Company  Securities 
Offered  to  Customers 

SEVEN  per  cent  cumulative  preferred  stock  sales  on 
either  a  cash  or  partial  payment  basis  is  a  new  plan 
that  was  put  into  operation  Sept.  1  by  the  Consumers' 
Power  Company  of  Jackson,  Mich.  The  stock  is  offered 
on  a  cash  basis  at  $95  per  share  and  accrued  dividends. 
The  partial  payment  plan  calls  for  $10  payment  at  time 
of  purchase,  $10  per  month  for  seven  months  and  $15 
as  a  final  payment.  Interest  at  7  per  cent  per  annum 
on  monthly  installments  will  be  credited  the  purchaser 
on  the  company  books  and  dividends  from  the  last 
dividend  date  prior  to  the  final  payment  will  be  charged 
the  purchaser  ant!  an  adjustment  made.  Purchases 
under  the  partial  payment  plan  are  limited  to  twenty-five 
shares  and  the  purchaser  has  the  option  of  withdrawing 
all  partial  payments  on  ten  days'  notice  at  any  time 
prior  to  the  date  of  final  payment  for  the  stock.     The 


Contract  for  Financing  by  State  of 
Line  Construction  Upheld 

THE  attorney-general  of  Utah  has  rendered  a  writ- 
ten opinion  to  the  effect  that  the  state  of  Utah 
should  pay  for  the  construction  of  a  power  line,  built 
about  a  year  ago,  by  the  Dixie  Power  Company,  running 
between  St.  George  and  Cedar  City,  Utah.  The  power 
company  will  use  the  line,  and  has  agreed  to  purchase  it 
from  the  state  within  three  years. 

The  line  was  constructed  under  a  contract  signed  July 
8,  1919,  between  the  State  Road  Commission  and  the 
Dixie  Power  Company.  At  that  time  the  state  con- 
templated the  building  of  a  hard  surface  pavement  on 
that  portion  of  the  state  road  between  Salt  Lake  and 
St.  George,  and  it  was  asserted  by  the  engineers  that 
electric  power,  if  it  could  be  obtained,  would  be  much 
cheaper  than  any  other  power  for  the  operation  of  the 
necessary  road  machinery.  The  Dixie  Power  Company 
fiffered  to  furnish  the  power  at  the  regular  rates,  pro- 
vided the  state  would  build  the  line,  which  would  later 
be  taken  over  by  the  power  company. 

The  state  auditor  at  the  time  opposed  the  signing  of 
the  contract  with  the  power  company,  and  now  ex- 
presses the  belief  that  the  contract  might  really  be  the 
loan  of  the  state's  credit  to  the  power  company  in  viola- 
tion of  the  provisions  of  the  state  constitution.  The 
attorney-general  holds  that  there  is  no  such  violation. 

"It  is  one  of  the  unfortunate  things,"  says  the 
attorney-general,  referring  to  the  fact  that  it  is  now 
pretty  certain  that  the  hard  surface  road  will  not  be 
built  there  for  at  least  some  time,  "but  the  obligation  of 
the  State  Road  Commission  remains  the  same."  He 
holds  that  the  State  Road  Commission  is  both  morally 
and  legally  hound  to  pay. 


Pacific  Power  &  Light's  New  Station 


PROGRESS  on  the  Pacific  Power  &  Light  Company's 
new  gas  and  steam  electric  generating  station  on 
Youngs  Bay,  Astoria,  Ora.,  is  shown  here.  The  steam 
building  will  be  of  reinforced  concrete,  90  ft.  x  111  ft.  and 
.')0  ft.  high.  Three  Stirling  water-tube  boiler  units  of  600 
hp.  eaeh,  with  superheaters  and  equipped  for  burning  oil, 
will  be  installed,  with  space  lor  the  installation  of  Dutch 
ovens  for  burning  sawmill  refuse.  A  3,7.'J0-kva.,  11,420-volt, 
three-phase,  OO-eycle  General  Electric  turbo-generator  is  to 
be  installed  with,  provision  for.- an  (additional  6,250-kva.  unit. 
It  is  expected  to  have  the  plant  in  operation  by  Oct.  1. 
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Current  News 
and  Notes 


Timely  items  on  electrical  happen- 
InRs  tliroUKliout  the  worUI.  lo- 
gethor  witli  brief  notes  of  general 
Interest. 


Engineering  Ekiucation  Opportunities. 

— Under  the  title  of  "Opportunities^for 
the  Study  of  EiiKiiieerinjc  at  American 
Hijrher  Iiistitution.s,"  the  bureau  of  edu- 
cation of  the  Department  of  the  In- 
terior has  issued  circular  No.  20,  list- 
ing the  institutions  of  the  United  States 
where  an  enuineerinK  education  can  be 
obtained,  showing  the  various  depail- 
ments  at  each  institution  and  the  enrol- 
ment. 

Telephone    Progress    in    Sweden. — A 

long-distance  telephone  of  the  latest 
American  type,  equipped  with  Pupin 
loading  coils  and  telephone  repeaters, 
has  been  ordered  from  the  International 
Western  Electric  Company  by  the 
Swedish  government  for  installation 
between  Stockholm  and  (iothenburg,  a 
distance  of  310  miles.  This  cable  is 
the  first  of  a  large  number  to  be  in- 
stalled by  the  government  of  Sweden, 
which  has  long  ranked  among  the  fore- 
most European  countries  at  regards 
the  number  of  telephones  and  preva- 
lence of  their  use. 

Electrification  of  (Jerman  Railways. 
— The  scarcity  of  coal  has  led  to  a 
well-developed  movement  in  Germany 
for  the  electrificaticn  of  the  state  rail- 
roads in  conjunction  with  the  develop- 
ment of  water  power.  A  correspondent 
of  the  Manchester  (England)  Guaidian 
says  In  this  connection:  "The  aim  of 
the  electrification  of  railways  is  to 
unite  the  south  German  water  powers 
of  Bavaria,  Wiirttemburg  and  Baden 
(Prussia  has  no  water  power  worth 
mentioning)  with  the  brown-coal 
(lignite)  district  in  the  center.  The  ob- 
ject of  this  is  the  establishment  of  a 
railway  network,  starting  in  the  Rhein- 
falz  and  stretching  through  Bailen, 
Wiirttemburg,  southern  Bavaria,  the 
Oberpfalz  and  Saxony,  thence  through 
Silesia,  Brandenburg,  Hanover  and 
Essen,  and  finally  uniting  the  Rhenish 
provinces,  Westphalia  and  the  seacoast. 
Everywhere  water  power  and  coal  fields 
are  being  united,  and  they  will  start  at 
Munich  " 

.Vugmenting      Italian     Output. — Two 

Italian     companies     operating     hydro- 
electric  plants   on    Lakes    Santa   Croce 
and  Morto,  in  the  .\driatic  section,  and 
now  capable  of  producing  20,000  hp.  and 
8,000  hp.,  respectively,  find  this  output 
0  inadequate  for  their  customers'  re- 
luirements     that,      according     to     an 
\mcrican    Consular    report,    they    in- 
ond  to  increase  their  plant  to  a  capac- 
ity of  approximately  280.000  hp.,  with 
a  possible  output  of  700,000,000  kw.-hr. 
a  year.    This  would  mean  a  saving  of 
nearly  1,000,000  tons  of  coal. 


Commercial  Talk  With  Airplane  by 
Radio. — Recently  a  member  of  a  Lon- 
don shipping  firm,  using  an  ordinary 
telephone,  succeeded  in  sending  instruc- 
tions to  a  representative  in  process  of 
flight  across  the  British  Channel  to 
France.  The  London  business  man 
spoke  to  the  Croydon  airdrome,  and  his 
message  was  switched  through  to  the 
wireless  installation  of  the  government. 
Two  calls  from  the  desk  brought  an 
answer  from  the  pilot  in  the  air,  after 
which  the  conversation  with  London 
proceeded    with    little    difliculty. 

"No  Accident  Week"  a  Big  Success. 
— The  Week  of  June  (j-12,  which  was 
observed  as  "no  accident  week"  by  a 
lumber  of  utilities  in  New  York  State 
:.nd  Pennsylvania  (not  including  steam 
railroads),  was  marked  by  a  great  de- 
crease in  casualties,  according  to  G.  R. 
Rinke,  secretary  of  the  1920  Safety  Com- 
mittee. Only  one  fatality,  from  electro- 
cution, took  place  in  the  week  named 
and  none  in  the  succeeding  two  weeks. 
During  the  corresponding  three  weeks 
of  1919  there  were  five  fatalities.  Fig- 
ures compiled  by  the  Utilities  Mutual 
Insurance  Company  show  a  total  of 
8,2G8  days'  lost  time  in  "no  accident" 
week,"  as  compared  with  22,896  for  the 
preceding  week  this  year  and  with  39,- 
381  in  the  corresponding  week  last  year. 
Moreover,  the  insurance  company  covers 
4.5  per  cent  more  employees  this  year 
than  last. 

Electrification  of  Swedish  Railways. — 
The  Swedish  Parliament  has  appropri- 
iited  23,000,000  crowns  (moi-e  than 
.$6,000,000  at  the  old  rate  of  exchange) 
for  the  work  of  electrifying  the  state 
railroad  between  Stockholm  and  Goth- 
enburg. The  work  is  to  be  completed 
by   192.'-). 

Bogus  Electrical  Sunrise  Fools  the 
Birds. — Sunrise  and  breakfast  being  in- 
dissolubly  connected  in  the  bird  mind, 
the  managers  of  the  London  Zoological 
Gardens  have  found  it  possible  to  ex- 
pedite the  breakfast  hour  of  their 
feathered  charges,  where  this  is  de- 
sirable, by  the  simple  expedient  of  turn- 
ing on  electric  lights  so  arranged  as 
to  simulate  dawn.  The  same  method  is 
said  to  be  practiced  by  dealers  in  quail 
who  wish  to  fatten  their  product  for 
the  market,  anil  the  assertion  is  made 
that  by  switching  the  electric  light  on 
and  off  a  bird  can  be  induced  to  eat 
every  hour  of  the  twenty-four,  after- 
ward going  contentedly  to  roost  in  the 
"twilight." 

The  iMontefiore  Prize  of  Belgium. — 
Next  ye.ir  the  triennial  award  of  a 
prize  of  20,000  francs  for  the  best  work 
written  in  the  three  preceding  years 
upon  the  scientific  advancement  an<i 
technical  adaptation  of  electricity  will 
be  made  by  a  jury  of  ten  electrical  engi- 
neers, five  Belgians  and  five  of  other 
nations,  under  the  presidency  of  the 
director  of  the  Montefiore  Electro- 
technical  Institute  of  Belgium.  This 
prize  was  instituted  by  George  Monte- 
fiore, the  late  honorary  president  of 
the  institute,  and  the  coming  award 
will  bo  in  reality  that  for  1017.  when 
the  war  made  the  competition  impos- 


Associations 
and  Societies 


A  complete  Directory  of  Electrical 
Associations  Is  printed  In  the  first 
is.<«ue  of  each   month. 


Coming     .Meetings     of     Electrical     and 
Other   Technical   Societies 

.V.x.soriatioii  of  Edison  Illuminatine  Com- 
panics^-.N't-w  l.uiidun.  I'oiin..  Sept.  13- 
lii.  (  l''i>r  prottruin  see  issue  of  .\ug.  14. 
page    olH.) 

.\'eH-  KMKliiiid  Geographic  Dlvision.N'.  E.  I.,.  A. 
— Kiiuo,  .Me.,  .Sept.  11-16.  (For  pro- 
gram see  issue  of  Aug.    14,   page   350.) 

Indiana  Electric  Light  Association — French 
l.icic,  liul..  .S.-iJl.  I.'j-IT  (For  program 
See   issin*  of  .\U8.    28,   page   4  42.) 

.\ssoiiation  of  Iron  and  .'?teel  Electrical 
ICngilieers — .New  Yorl<  City,  Sept.  20- 
21.  (For  program  see  issue  of  .\ug.  7. 
page  300.) 

Mlaiitic  niv  Ision.  Electrical  Supply  Job- 
lier.s'  .Xssociation  —  Philadelphia,  Pa.. 
Sept.    23. 

r,-iitral  Division  Electrical  Jobbers'  Asso- 
ciation— Chicago.   Sept.    24. 

\merican  ICleclrocliemical  Society — Cleve- 
land,   Sept.    30-Oct.    2. 

lllUMiin:itinB  Ennineering  Society  —  Cleve- 
land. Oct.  4-T.  (For  program  see  issue 
of  -Vug.   14.   page  349.) 

.N'ational  .Vssoeiation  of  Electrical  Contrac- 
tors and  Dealers — Baltimore.  Oct.  4-9. 
( For  program  see  Issue  of  July  24. 
page  205.) 

IOIk  tiic  Furnace  .\.ssociation  —  Columbus. 
Ohio,  Oct.  6. 

\inerican  Electric  Railway  ,\ssociatlon — 
Atlantic  t'ity.   N.  J.,  Oct.  11-15. 

.N'ational  .Vssoeiation  of  Electrical  Inspec- 
tors—Pliiladelpliia.    Pa.,    Oct.    12-13. 

Uritish  Columbia  .Vssoeiation  of  Electrical 
Contractois  and  Dealers — Vancouver, 
B.    C.    Oct.    19. 

International  .Association  of  Municipal  Elec- 
tricians— New   Orleans,  Oct.    19-22. 

As.sociation  of  Railway  Electrical  Engineers 
— I'hicago.   Oct.    28-31. 

I'^iectric  Power  Club — Hot  Springs,  Va., 
.N'ov.    1.'>-1S. 

.Southeastern  Oeographic  Division.  N.  E.  L. 
.\. — Miami,    Fla.,    Nov.    17-19. 


sible.  Works  may  be  submitted  in 
either  French  or  English,  in  printed 
form  or  in  typed  manuscript.  A  dozen 
copies  of  each  must  be  furnished,  April 
30,  1921,  being  the  last  day  for  their 
recei)tion.  The  recording  secretary  of 
the  Foundation,  George  Montefiore, 
may  be  addressed  at  31  rue  Saint- 
Gilies,  Liege,  Belgium. 

Electrical  Treatment  Proposed  for 
the  Liberty  Bell. — \t  a  recent  meeting 
of  the  American  Welding  Society  a 
proposal  is  said  to  have  been  seriously 
made  to  subject  the  famous  Liberty 
Bell  in  Independence  Hall,  Philadelphia, 
to  electrical  treatment  to  obliterate  the 
crack  and  restore  its  original  tone.  The 
welder  would  work  with  a  needle  made 
of  metal  of  the  identical  consistency  of 
that  of  which  the  bell  is  composed,  and 
particle  by  particle  the  fissure  would  be 
filled  up.  It  has  also  been  contended 
that  by  heating  the  bell  electrically  and 
then  allowing  it  to  cool  slowly  the 
metal  "fatigue"  which  is  said  to 
threaten  the  preservation  of  the  relic 
can  be  eliminated,  so  that  the  bell 
should  ring  out  as  clearly  as  in  1776. 


54(5 


ELECTRICAL     WORLD 


Vol.  7(;,  No.  U 


Commission 
Rulings 


Important  decisions  of  various  state 
bodies  involving  or  affecting  elec- 
tric liglit  and  powei'  utilities. 


Courts  Must  Decide  if  Contract  Is 
Violated  by  Shutdown. — Permission  was 
granted  the  Chatham  Electric  Light, 
Heat  &  Power  Company  by  the  Public 
Service  Commission  of  the  Second  Dis- 
trict of  New  York  to  shut  off  current 
for  three  days  from  7  a.m.  to  4  p.m. 
from  the  line  supplying-  the  States 
Metals  Company  for  the  purpose  of  in- 
creasing: the  line  insulation  in  order 
to  increase  the  voltage,  giving  the  man- 
ufacturer twenty-four  hours'  notice  be- 
fore shutting  off  the  current.  The 
States  Metals  Company  claimed  it  was 
entitled  to  damages  for  shutting  olf  the 
current,  but  this  question,  the  commis- 
sion held,  is  for  the  courts  to  determine. 
The  commission  held  that  it  should  con- 
fine itself  solely  to  the  public  interests 
and  that  it  is  for  the  courts  to  deter- 
mine whether  any  contract  rights  have 
been  violated  and  if  so  to  name  the 
penalty. 

Reparation  for  Charges  Under  Super- 
seded Tariff. — By  a  former  order  the 
Public  Service  Commission  of  Pennsyl- 
vania canceled  the  tariff  schedule  of 
the  Home  Electric  Light  &  Steam  Heat- 
ing Company  and  ordered  a  new  tariff 
to  be  filed.  It  was  found,  however,  that 
the  electric  utility  was  not  receiving 
more  revenue  than  it  was  entitled  to, 
but  that  the  rates  were  not  equitably 
distributed  among-  its  customers.  The 
Borough  of  Tyrone,  however,  claimed 
that  its  citizens  should  receive  repara- 
tion for  bills  rendered  under  the  tariff 
ordered  canceled  to  the  extent  of  the 
difference  between  the  new  rate  and  the 
old.  The  commission  held,  however, 
that  the  new  rate  could  not  be  canceled 
until  the  later  revision  ordered  by  the 
commission  had  been  filed,  conseciuently 
the  only  tariff  under  which  the  com- 
pany could  charge  was  the  one  ordered 
canceled.  Furthermore,  since  it  was 
shown  that  the  old  rate  yielded  insuffi- 
cient revenue  the  commission  held  that 
the  company  very  properly  refused  to 
conduct  its  business  on  an  unprofitable 
basis.  The  claim  for  reparation  was 
consequently   dismissed. 

Commission  Will  Not  Revoke  Order 
Re.storing  Old  Rates  Because  Certain 
Tariffs  Are  .Missing. — Because  its  old 
rate  schedule  contained  no  municipal 
lighting  tariff,  the  Susquehanna  County 
Light  &  Power  Company  petitioned  a 
modification  of  the  order  of  the  Penn- 
sylvania Public  Service  Commission 
ordering  the  ro-establishment  of  the  old 
rates  because  it  had  failed  to  show  the 
reasonableness  of  the  increased  rates. 
The  commission  stated  that  while  it 
sa-w  no  reason  to  revoke  or  modify  its 
order,  still  the  company  would  be  per- 


mitted to  file  any  necessary  now  tariffs 
covering  any  particular  rates  and  that 
the  commission  would  permit  the  filing 
of  such  tariffs  to  become  effective  upon 
one  day's  notice  to  the  public. 

Rates  to  Meet  Increased  Costs. — The 
City  Gas  Company  applied  to  the  New 
Jersey  Board  of  Public  Utility  Com- 
mission for  increased  gas  rates  not  to 
yield  a  better  return  on  the  investment, 
hut  in  order  to  meet  increased  operating- 
costs.  For  this  reason  the  commission 
did  not  consider  the  question  of  a  re- 
turn on  the  value  of  the  property  but 
undertook  to  determine  what  is  a  fair 
price  to  be  charged  for  gas  during  the 
coming  year,  taking  into  account  solely 
the  increased  expenses  over  those  of  the 
preceding  year. 

Stand  -  By  Charge  in  Reclamation 
Service  in  California.  —  In  connection 
with  the  schedule  of  rates  for  elec- 
tricity sold  to  reclamation  districts,  an 
order  was  issued  on  Aug.  30  by  the 
Railroad  Comm'ssion  of  the  State  of 
California  designed  to  cover  variable 
conditions  resultant  from  the  use  of 
energy  by  the  different  districts.  Its 
effect  will  be  to  place  all  districts  on 
an  equal  footing-  so  far  as  rates  are 
concerned,  accoi'ding  to  the  commis- 
sion, and  to  require  them  to  pay  a 
stand-by  charge.  The  commission  holds 
that  reclamation  service  is  primarily 
an  insurance  service,  the  average  con- 
sumption per  horsepower  per  year  be- 
ing  very  low. 

Other  Consumers  Should  Not  Be  Bur- 
dened  with   Cost   of   Special    Service. — 

The  Mountain  Power  Company  in  its 
application  for  increased  rates  for 
water  service  showed  that  on  applica- 
tion it  had  installed  for  fire  hydrant 
service  larger  mains  than  were  neces- 
sary to  deliver  an  adequate  supply  to 
its  other  customers.  The  California 
Railroad  Commission  stated  that  if  any 
customer  desires  special  facilities  for 
the  delivery  of  water,  such  as  pipes  of 
sufficient  size  so  that  a  comparatively 
large  quantity  of  water  can  be  concen- 
trated at  one  point  at  any  time,  that 
consumer  must  expect  to  pay  the  cost 
of  rendering  the  service.  It  would  be 
manifestly  unfair,  the  commission  held, 
to  the  other  consumers  of  the  company 
to  burden  them  with  the  expenditure 
made  for  service  such  as  is  asked  for 
by  the  municipality. 

Increase  .MIowed,  Bringing  Rates  I'p 
to  Those  Charged  in  Surrounding  Ter- 
ritory by  Large  Companies. — The  Bay 
Point  Light  &  Power  Company  was 
given  an  increase  in  rates  for  electric 
service  approximating  25  per  cent  by 
the  California  Railroad  Commission  on 
Aug.  24.  In  its  application  for  an  in- 
crease in  rates  the  company  requested 
the  commission  to  allow  it  to  charge  the 
same  rates  that  the  Great  Western 
Power  Company,  from  which  it  pur- 
chases energy,  and  the  Pacific  Gas  & 
Electric  Company  charge  in  adjacent 
territory.  The  order  of  the  commission 
brings  the  regular  rates  up  to  those 
charged  by  the  larger  companies  be- 
sides adding  a  surcharge  of  15  per 
cent. 


Recent  Court 
Decisions 


Findings  of  higher  courts  in  legal 
cases  iiTv-olving  electi-ic  light,  po-v\'er 
and  other   public  utilit>'   companies. 


Conclusiveness  of  Commission  Orders. 

— The  reasonableness  of  a  rate  estab- 
lished by  the  commission  is  the  only 
justiciable  question  upon  an  appeal  to 
the  Oregon  Supreme  Court  from  a  rate- 
fixing  order  of  the  commission,  accord- 
ing to  the  finding  of  that  court  in 
Hammond  Lumber  Company  vs.  Pub- 
lic Service  Commission,  and  the  court 
will  not  assume  the  place  of  the  com- 
mission or  set  its  order  aside  on  the 
court's  conception  of  its  wisdom.  (189 
Pac.  639.) 

Establishment  of  Municipal  Plants  in 

Arkansas. — A  question  affecting  city 
ownership  of  electric  plants  in  Arkan- 
sas has  been  settled  by  the  Supreme 
Court  of  that  State  in  Walton  vs.  Com- 
missioners of  Light,  Improvement  Dis- 
trict No.  1,  City  of  Benton.  This  "im- 
provement district"  had  been  oi'ganized 
under  the  Arkansas  statutes  to  pur- 
chase an  electric  light  plant  from  a 
company  which  had  allowed  its  fran- 
chise to  be  forfeited.  To  establish  it 
a  petition  signed  by  a  "majority  in 
value"  of  property  owners  was  neces- 
sary, and  this  the  court  declared  had 
not  been  obtained,  the  value  of  rail- 
road property  not  having  been  taken 
into  account  and  officials  of  certain  com- 
panies having  signed  the  petition  with- 
out proper  authorization  from  boards 
of  directors.     (222  N.  W.  1056.) 

Electric  Company  Responsible  for 
Line  Over  Which  It  Transmits  Energy, 
Regardless  of  Ownership. — Finding,  in 
Coleman  vs.  Iowa  Railway,  Light  and 
Power  Company,  that  the  trial  court 
was  in  error  in  directing  a  verdict  for 
the  defendant  in  a  suit  for  damages 
because  of  the  death  from  electric  shock 
of  the  owner  of  a  private  line  con- 
nected with  the  high-tension  lines  of 
the  defendant,  the  plaintiff  having 
erroneously  charged  that  the  company 
owned  the  subsidiary  lines,  the  Supreme 
("ourt  of  Iowa  held  that  this  wrongful 
assertion  did  not  invalidate  the  suit. 
The  electric  company,  having  contracted 
to  supply  the  deceased  with  energy  and  H 
having  itself  constructed  the  private  H 
line,  was  responsible  for  its  safety,  and 
it  was  the  company's  duty  to  insure 
that  the  low-tension  wires  did  not  come 
into  direct  contact  with  the  high-volt- 
age conductors  through  becoming  loose. 
The  contact  between  the  high-tension 
wires  and  low-voltage  conductors  did 
occur,  however,  and  this  condition  was 
found  responsible  for  the  fatal  acci- 
dent.    (178  N.  W.  364.) 


•The  loft-hand  nunibi  is  refer  to  thP 
volume  and  the  right-h.ind  numbers  to  thn 
pape   of   the   National    Reporter   System. 
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Herbert  A.  Barre  has  recently  been 
given  the  title  of  executive  enjiineei 
with  the  Southern  California  Edison 
Company,  Los  Angeles,  Cal.,  a  position 
which  corresponds  with  the  charactei 
of  responsibility  which  has  rested  upon 
him  for  some  time.  Mr.  Barre  is  a 
.Canadian,  having-  been  born  in  Nova 
Scotia  in  1875.  He  moved  to  California 
when  a  child  and  was  educated  in  the 
schools  of  San  Francisco,  Braduating 
from  the  University  of  California  in 
1897,  in  the  College  of  Electrical  Engi- 
neerinR.  After  a  short  period  of  mis- 
cellaneous technical  work  in  that  local- 
ity he  spent  a  short  time  in  the  operat- 
ing department  of  the  old  Edison  Elec- 
tric Company  and  with  the  I,i)s  Antreles 
Railway  in  southern  California.  Fol- 
lowing this  he  was  assistant  in  electri- 
cal enjrineerinpr  with  the  Oakland  (Cal.) 


Traction  Company,  and  later  was  asso- 
ciated with  Thomas  Mirk  in  the  con- 
struction of  Stiition  A  for  the  Independ- 
ent Electric  Light  &  Power  Company 
of  San  p'rancisco.  In  1902  he  became 
assistant  to  the  consulting  engineer 
for  the  Huntington  properties  in  Los 
Angeles:  the  Los  Angeles  Railway,  the 
Pacific  Electric  Railway  and  the  San 
Joaquin  Light  &  Power  Company;  dur- 
ing that  period  a  number  of  the  hydro- 
electric and  steam  plants  and  trans- 
mission lines  of  those  companies  were 
constructed.  In  190<)  Mr,  Barre  be- 
came associated  with  the  Electric  Bond 
&  Share  Company.  New  York,  as  engi- 
neer, gaining  varied  experiences  in  engi- 
neering, evaluation,  and  operation  of 
many  Eastern  and  Southeastern  elec- 
tric properties.  In  1907  he  built  the 
Glenwood  and  the  Bowlder  plants  for 
the  Denver  Gas  &  Electric  Company. 
Shortly  afterward  he  joined  in  the  for- 
mation of  the  Electric  Construction 
Company,  which  built  the  Fossil  Creek 
power  station  for  the  Arizona  Power 
Company.  In  1911  he  took  a  position 
with  the  Pacific  Light  &  Power  Com- 
pany of  Los  Angeles,  as  electrical  and 
mechanical  engineer,  retaining  until  re- 
cently this  title  with  the  Southern  Cali- 
fornia Edison  Company  following  the 
consolidation  of  the  two  companies  in 
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1917.  After  his  association  with  the 
Pacific  Light  &  Power  Company  the 
famous  Big  Creek  plants  and  l.")0,000- 
volt  lines  of  that  company  were  con- 
structed. For  several  years  Mr.  Barre 
has  been  very  active  in  affairs  of  the 
American  Institute  of  Electrical  Engi- 
neers and  the  National  Electric  Light 
Association.  He  is  at  this  time  first 
vice-chairman  of  the  hydro-electric  and 
technical  committee  of  the  National 
Electric  Light  .Association. 

H.  P.  Liversidge,  assistant  chief 
engineer  of  the  Philadelphia  (F'a.)  Elec- 
tric Company,  has  been  appointed  chair- 
man of  the  power  stations  committee  of 
the  American  Institute  of  Electrical 
Engineeis.  Mr.  Liversidge  succeeds 
Philip   Torchio. 

(iraham  Bright  has  been  appointed 
chairman  of  the  mine  committee  of  the 
.\merican  Institute  of  Electrical  Engi- 
neers, succeeding  W.  A.  Chandler.  Mr. 
Bright  has  for  a  number  of  years  been 
engineer  of  the  VVestinghouse  Electric 
&  Manufacturing  Company,  East  Pitts- 
liurgli,    Pa. 

Philip  Torchio  has  just  received  the 
appointment  of  chairman  of  the  techni- 
cal committee  on  economics  of  electric 
service  of  the  American  Institute  of 
Electrical  Engineers,  succeeding  C.  S. 
Ruffner.  Mr.  Torchio  has  been  elec- 
trical engineer  of  the  New  York  Edi- 
son Company  since  189.'i,  and  has  been 
closely  identified  with  the  development 
of  the  extensive  alternating-current  sys- 
tem of  the  New  York  Edison  Company. 
He  is  a  member  of  many  engineering 
societies  and  has  presented  before  their 
meetings  papers  and  discussions  cover- 
ing a  wide  range  of  electrical  engineer- 
ing  subjects. 

W.  D.  .VIderson  of  St.  Louis,  who  has 
been  appointed  director  of  industrial 
relations  for  the  Union  Electric  Light 
&  Power  Company  of  that  city,  is  the 
junior  past-president  of  the  company's 
Employment  Managers'  Association  of 
the  St.  Louis  industrial  district.  For 
some  years  he  had  charge  of  long-dis- 
tance line  construction  for  one  of  the 
Bell  telephone  companies,  and  for  the 
last  eleven  years  he  has  been  with  the 
Union  Electric  Light  &  Power  Com- 
pany and  its  subsidiaries  as  estimator, 
superintendent  of  construction  and  em- 
ployment manager.  Born  in  St.  Louis 
ir,  1881,  Mr.  Alderson,  after  gradua- 
tion from  high  school,  completed  a  cor- 
respondence course  in  electrical  engi- 
neering, took  the  employment  mana- 
gers' course  at  Washington  University 
last  year  and  is  now  devoting  his  spare 
time  to  study  of  law  at  the  same  insti- 
tution. 


C.  S.  McDowell,  who  was  elected  as 
one  of  the  vice-presidents  of  the 
A.  I.  E.  E.  for  1920-1921  and  took  office 
on  Aug.  1,  was  born  in  Millersburg, 
Ohio,  in  1884,  and  graduated  from  the 
U.  S.  Naval  Academy  in  1904.  From 
1912  to  \'d\h  he  was  in  charge  of  the 
Navy's  electrical  laboratories  at  the 
New  York  Navy  Yard  and  from  191,5  to 
1917  electrical  officer  of  the  U.  S.  sub- 
marine forces.  For  one  year  follow- 
ing he  was  secretary  of  the  Navy  De- 
partment's board  on  anti-submarine  de- 
vices and  in  charge  of  naval  experi- 
mental station.  New  London,  Conn. 
During  the  latter  part  of  the  war  Mr. 
.McDowell  was  on  the  staff  of  Admiral 
Sims  in  connection  with  anti-submarine 
warfare.  At  present  he  is  on  duty  at 
the  General  Electric  Company,  Schenec- 
tady, N.  Y.,  as  naval  inspector  of  ma- 


chinery and  inspector  gf  engineering 
material.  Mr.  McDowell  was  commis- 
sioned a  commander  of  the  U.  S.  Navy 
in  1918.  He  has  been  interested  in 
A.  I.  E.  E.  matters  for  a  number  of 
years  and  was  instrumental  in  forming 
the  marine  committee  of  the  A.  I.  E.  E., 
of  which  he  was  chairman  from  1913  to 
191G. 

1,.  T.  Robin.son,  who  has  been  con- 
nected with  the  General  Electric  Com- 
pany, Schenectady,  N.  Y.,  since  1904, 
in  charge  of  their  standardizing  labora- 
tories, has  been  appointed  chairman  of 
the  board's  committee  on  technical 
activities  of  the  American  Institute  of 
Electrical  Engineers.  Mr.  Robinson 
succeeds  Wilfred  Sykes. 

W.  R.  Bell  has  resigned  as  commer- 
cial agent  of  the  Baton  Rouge  (La.) 
Electric  Company,  to  accept  a  similar 
position  with  the  Haverhill  (Mass.) 
Gas  Light  Company.  Mr.  Bell  has  been 
connected  with  the  Baton  Rouge  Elec- 
tric Company  since  November,  1913, 
and  has  served  as  commercial  agent 
since  September,  1917.  He  will  be 
succeeded  by  J.  C.  Lamb  of  the  com- 
mercial department  of  the  Tampa 
(Fla.)  Electric  Company.  All  three  of 
these  companies  are  under  the  man- 
agement of  Stone  &  Webster,  Inc. 


Trade  and  Market  Conditions 


News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies — Notes  on  Industrial  Activities 

and  Business  Methods 


Prices  for  Loom  Firm  Despite  Falling 
Cotton  Market 

CONTINUED  firm  prices,  slight  building  up  of  stocks 
and  some  decrease  in  demand  mark  the  non-metallic 
flexible  conduit  situation.  No  immediate  price  reduc- 
tions are  to  be  expected,  according-  to  manufacturers,  not- 
withstanding- the  recent  declines  in  the  cotton  market.  These 
makers  claim  that  they  were  obliged  to  buy  cotton  in  ad- 
vance in  order  to  cover  themselves  on  the  large  volume  of 
orders  which  they  accepted  last  spring.  As  a  consequence 
loom  is  priced  according  to  the  spring  price  of  cottom.  In 
the  New  York  markets  current  quotations  are  about  $32.50 
and  $35  for    Jj-in.  and  i-in.  loom  respectively. 

Stocks  ai'e  beginning  to  build  up  and  some  jobbers  and 
manufacturers  can  ship  immediately.  Other  manufacturers 
say  that  they  have  orders  on  hand  for  the  next  three 
months'  production.  Deliveries  have  been  hampered  by  rail- 
road trouble,  but  this  trouble  is  diminishing.  Labor  condi- 
tions are  satisfactoi-y  and  production  is  reported  to  be 
normal. 

As  a  general  condition  demand  is  falling  to  some  extent, 
though  it  is  still  fairly  strong.  Collections  are  on  the  whole 
very  good. 


Increasing  Supply  of  Friction  Tape 

FRICTION  tape  is  being  produced  at  a  rate  which  is 
rapidly  overcoming  back  orders,  according  to  leading- 
manufacturers.  Cotton  insulating  tape  on  the  other 
hand  is  in  great  demand,  and  production  is  falling  behind 
orders.  A  leading  maker  of  friction  tape  recently  informed 
the  Electrical  World  that  all  production  records  were 
broken  in  his  plant  in  a  recent  week,  a  total  of  200,950  lb. 
being  turned  out.  Tape  manufacturers  state  that  the  raw 
material  supply  is  now  very  satisfactory.  Transportat'on 
conditions  are  improving,  and  a  slackening  of  demand  coin- 
pared  with  a  few  weeks  ago  is  facilitating  the  filling  of 
back  orders.  Stocks  are  spotty,  some  makers  having  little 
tape  on  hand  and  others  being  prepared  to  make  almost 
immediate  shipment  through  agencies.  Recent  moderate 
reductions  in  the  price  of  cotton  have  been  insufficient  to 
affect  the  price  of  friction  tape  to  any  extent.  The  latter 
quotes  in  representative  cases  from  GO  to  70  cents  per 
pound,  according  to  quantity  and  quality  involved.  A  rep- 
resentative jobbcis'  price  last  week  on  ii-in.  black  friction 
tape  was  68  cents  per  pound  on  lots  of  less  than  10  lb.,  60 
cents  on  10  to  25-lb.  lots  and  57  cents  on  25  to  100-Ib.  lots. 
One  prominent  distributer  has  sold  four  times  as  much 
tape  to  date  this  year  as  last  for  the  same  period,  and 
still  can  make  immediate  deliveries  on  fairly  good-sized 
orders.  Another  producer  reports  80  per  cent  more  busi- 
ness this  year,  the  month  of  July  showing  the  largest  pro- 
duction in  the  company's  history.  Foreign  business  is  run- 
ning about  15  per  cent  ahead  of  last  year  this  manufac- 
turer states.  Deliveries  can  easily  be  made  in  two  to  three 
weeks  in  large  quantities.  Labor  conditions  are  steady  for 
the  time  being,  and  since  the  wage  increase  accorded  about 
three  months  ago  production  has  been  coming  along  well. 
Black  and  gray  tapes  are  being  sponsored  vigorously  by 
some  manufacturers  at  present  for  use  instead  of  white 
friction  tape. 

High-quality  woven  tapes  used  in  the  insulation  of  elec- 
trical machinery  coils  are  in  great  demand.  Deliveries  are 
being  quoted  on  about  three  months'  basis.  Prices  are  firm, 
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with  extremely  wide  range  according  to  weave,  size  and 
quality  purchased.  A  representative  tape  of  high-class 
finish  used  in  field  coil  winding  sells  for  about  $3.50  per 
gross  yard,  and  a  good  quality  used  in  armature  coil  work 
runs  around  $2.  The  cost  of  labor  is  a  primary  factor  in 
price  advances  that  have  been  made  in  the  past,  as  well 
as  in  the  increases  in  the  price  of  the  high-grade  cotton  in- 
volved in  manufacture.  No  less  than  four  handlings  are 
required  in  preparing  the  raw  yarn  for  weaving  in  one  of 
the  leading  makes,  and  after  the  weaving  the  finishing  proc- 
ess or  calendering  to  exact  size  calls  for  skilled  work.  The 
thinner  tapes  must  be  finished  with  extreme  accuracy  on 
account  of  the  space  limitations  of  slots.  It  is  not  feasible 
to  predict  future  price  movements,  but  so  long  as  raw- 
material  and  labor  costs  I'emain  close  to  present  levels  it 
is  hard  to  see  any  early  downward  movement.  Factoi-y 
stocks  are  practically  cleaned  out  and  orders  are  holding 
up  well. 


Active  Demand  for  Asbestos  Wire 

LONG  deliveries,  nominal  stocks  and  firm  prices  char- 
acterize the  market  for  asbestos-insulated  wire.  Lead- 
'  ing  manufacturers  are  very  busy  trying  to  fill  back 
orders,  and  factory  stocks  are  practically  cleaned  out.  The 
supply  of  asbestos  is  reported  ample,  but  the  smaller  sizes 
of  copper  wire  are  not  obtainable  in  the  desired  quantities, 
chiefly  as  a  result  of  recent  prolonged  strikes  in  the  wire 
mills.  Interruptions  to  copper  wire  production  lasting  about 
six  weeks  in  one  case  and  about  twelve  weeks  in  another 
cost  the  purchaser  dear  as  well  as  the  wire  drawer.  With 
increasing  production  in  the  wire  mills  following  the  re- 
turn of  steadier  labor  conditions  the  outlook  is  much  im- 
proved fo    the  smaller  sizes  of  wire. 

Deliveries  quoted  by  representative  manufacturers  of 
asbestos  wire  on  heater  cord  were  six  to  eight  months, 
fixture  wire,  eight  to  ten  weeks,  on  moving-picture  cable, 
ten  weeks,  and  on  magnet  wire,  eight  to  twelve  weeks.  If 
the  leading  producers  did  not  take  another  order  before 
1921  there  would  be  little  trouble  in  keeping  the  plants  run- 
ning. One  manufacturer  who  had  about  fifty-six  weeks" 
work  on  hanti  last  June  1  now  has  orders  enough  on  his  books 
to  keep  his  employees  busy  until  about  July  1  of  next  year, 
barring  cancellations.  A  few  of  these  have  been  received, 
but  no  general  disposition  to  retrench  is  evident.  The  de- 
mand for  domestic  labor-saving  appliances  is  too  large  to 
permit  any  marked  curtailment  in  the  production  of  heater 
and  stove  wire  at  present.  Just  now  all  makers  of  asbestos 
wire  are  not  iiushing  sales  at  the  normal  rate,  but  more 
effort  is  being  placed  upon  production  and  plans  for  the 
enlargement  of  manufacturing  fa(  ilities  than  upon  getting 
new  business.  This  is  of  course  not  equally  true  of  all 
competing  houses,  but  until  jiroduction  begins  to  overtake 
demand,  less  "missionary  work"  will  be  seen  in  the  trade. 
Users  of  asbestos-insulated  wire  for  railway  motor  serv- 
ice would  do  well  to  order  their  anticipated  winter  re- 
quirements within  tlic  next  few  weeks,  and  it  is  generally 
held  in  manufacturing  circles  that  the  recent  firm  and 
steady  price  levels  will  be  held  for  some  time  to  come. 
Labor  conditions  are  showing  some  improvement,  and  since 
the  recent  advance  of  wages  registered  last  spring  no  great 
difficulty  has  been  encountered  in  obtaining  enough  em- 
ployees for  this  class  of  material. 

Representative  factory  prices  of  asbestos-insulated  mag- 
net wire  start  from  45  cents  base  on  lots  of  200  pounds  or 
over,  from  No.  0000  to  No.  4  B  &  S  gauge,  inclusive,  and 
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extras  arc  added  per  pound  for  the  finer  sizes  ranRint,' 
from  1  cent  per  pound  on  No.  S  to  $3.8r)  per  pound  on  No. 
28.  A  2r)0-pound  order  of  No.  18  would  be  quoted  in  a 
typical  case  at  72  cents  per  pound.  Lots  kss  than  200  lb. 
carry  2  cents  per  pound  additional.  A  leading  Boston  jobber 
quotes  .$10  per  100  ft.  on  No.  18  biack  heater  cord  in  lots 
of  under  2.''>0  ft.,  and  .f8  for  orders  exceedi-n'  250  ft.  i-lo.  18 
fixture  wire  is  selling  for  about  $7.86  net  pc.  hundred  feet, 
with  a  reduction  to  .'i;7.20  on  $50  orilers.  The  outlook  is 
good  for  increased  facilities  for  production  of  asbestos  wire 
during  the  ne.\t  year  or  two,  and  with  improved  labor  con- 
ditions and  good  supplies  of  asbestos  and  wire,  record  out- 
puts may  be  expected  from  manufacturers. 

GeriiiuiiY  Ho|M's  to  Kt'jjain  WorUl 
Eleclrical  Trade 

WITH  production  costs  high  in  Germany  and  her 
electrical  industry  almost  crippled  by  the  war, 
American  manufacturers  now  supply  most  of  the 
electrical  goods  formerly  made  by  (lermany,  whose  output 
before  the  war  amounted  to  40  per  cent  of  the  world's 
production,  according  to  Herr  Henrich,  manager  of  the 
Siemens-Schuckert  works.  However,  the  Germans  are 
endeavoring  to  regain  this  trade,  particularly  in  such  lines 
as  cables,  small  motors  and  incantlescent  lamps.  On  the 
latter  item  alone  they  had  plants  to  make  70,()00,()()0  lamps 
u  year,  exporting  formerly  50  per  cent  of  this  number  but 
now  less  than  25  pel'  cent.  The  lierliiiti-  Tui/eblutl  reports 
an  address  delivered  to  the  members  of  the  Workers'  Asso- 
ciation of  the  tJernian  Electrical  Engineering  Industry  by 
Herr  Henrich,  in  which  he  said: 

"In  I'Jl.'J  the  German  electrical  industry  occupied  a 
prominent  position  both  within  our  own  borders  and  in  the 
world,  and  it  was  responsible  for  40  per  cent  of  the  world's 
production.  Today  the  world  position  of  the  industry  is 
deeply  shaken,  on  account  of  the  foreign,  and  particularly 
the  American,  competition  which  has  sprung  up  in  the 
interval,  and  all  the  more  so  as  our  inland  production  prices, 
in  the  present  state  of  exchange,  are  already  above  the 
market  prices  of  the  world,  with  the  result  that  we  are  no 
longer  capable  of  competing  in  foreign  countries. 

"Among  the  various  branches  of  the  industry,  the  position 
is  worst  in  the  cable  business,  while  the  installation  and 
small-motor  industry  is  in  much  the  same  state.  In  the 
incandescent-lamp  industry  provision  had  been  made  for  an 
output  of  about  70,()()0,()01)  lamps.  The  export  trade,  taking 
before  the  war  over  50  per  cent  of  the  total  production,  has 
fallen  to  below  25  per  cent,  and  there  is  now  lively  competi- 
tion abroad.  Today  there  is  no  electrical  engineering  firm 
that  is  not  in  the  gravest  financial  difficulties.  Many  firms 
have  already  had  to  think  of  curtailing  their  activities. 

"Since  the  beginning  of  the  war  the  production  of  the 
electrical  engineering  industry  has  declined  heavily;  during 
the  war,  because  the  factories  were  busy  with  war  contracts 
which  were  mostly  outside  the  ordinary  scoi%e  of  the  elec- 
trical industry,  and  since  the  revolution  because  of  the 
numerous  strikes  and  the  general  unwillingness  to  work. 
According  to  a  statistical  return,  there  were  eighty  separate 
strikes  in  the  Berlin  metal  industry  during  1919,  covering 
altogether  1G2  days.  In  one  of  the  Siemens  works — an 
example  which  is  typical  of  the  electrical  engineering  indus- 
try— only  C;i  per  cent  of  the  available  working  hours  were 
worked.  The  work's  tallies  show  for  the  current  business 
year  a  production  of  2,250  kg.  per  head,  as  against  4,400  kg. 
before  the  war.  On  the  other  hand,  the  wages  paid  per 
kilogram  of  finished  goods  rose  from  43  pfennings  to  2 
marks  in  1919  and  are  now  to  be  reckoned  at  over  4  marks. 
Sharply  rising  prices  led  to  the  dissatisfaction  of  the 
workers,  because  their  wages  and  salaries  did  not  rise  in  the 
same  proportion.  The  sales  prices,  however,  are  governed 
by  the  cost  of  materials,  while  the  cost  of  necessary  rubber, 
shellac,  copper,  etc.,  are  absolutely  dependent  on  the 
exchange." 

Herr  Henrich  concluded  by  saying  that  the  rebuilding  of 
the  industry  would  not  be  successful  till  the  workers  under- 
stood the  realties  of  the  economic  position. 


MeUil  Market  Situation 

STATISTICALLY  the  copper  market  shows  little  change. 
Quietness  prevails,  with  producers  nominally  ((uoting 
from  18.75  to  19  cents  delivered.  A  condition  approach- 
ing a  deadlock  is  j)resent,  as  consumers  are  apparently  try- 
ing to  force  down  prices  by  holding  off  buying,  while  large 
producers  for  the  most  part  are  obstinately  sticking  to  their 
19-cent  quotation.  The  situation  seems  to  favor  the  seller, 
however,  as  buyers  have  apparently  safeguarded  their  needs 
no  further  ahead  than  November,  and  it  is  only  a  question 
of  time  until  they  must  come  into  the  market. 

The  outside  market  has  grown  weaker  and  lower  prices 
have  brought  out  orders  in  considerable  quantity.  Second 
hands  are  selling  as  low  as  18.12J  cents  for  September  de- 
livery and  up  to  18. .50  cents  for  November.  Standard  copper 
at   London    remains  dull   but    firm. 

The  zinc  market  is  inactive  under  the  influence  of  domestic 
dullness  and  the  arrival  of  further  reconsignments  of  the 
metal  from  abroad.  This  inactivity  is  reflected  in  a  further 
slight  decline  in  price  for  spot.  Lead  continues  to  be  feat- 
ured by  the  offer  of  foreign  shipments  at  about  8.50  duty 
paid,  though  little  interest  is  being  taken  at  present. 
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iliuvy  copper  and  wire- i5.50tol6  00  15  50  to  16  00 

Uniiis,  hoavy 9.25to    9  50  9  00  to  9  25 

Hrass,  light 7  25  to    7  75  7  25  to  7  50 

l.rad.  Iip:ivv 7  50  to    7  75  7  25  lo     7  50 

Zinc,  old  scrap 5  25  to    5  50  5  25  ti  5  50 


The  Week 

IN  TRADE 


Quiet  prevails  in  the  electrical  industry  in  the  Middle 
West,  in  the  East  and  in  the  Intermountain  section.  In 
the  latter  district  the  public  seems  to  be  expecting  lower 
prices.  Sales  in  New  England  are  proceeding  at  a  brisk 
rate,  and  a  good  volume  of  business  is  also  reported  from 
St.  Louis,  but  on  the  Pacific  Coast  conditions  are  uneven. 
An  increase  in  demand  seems  to  be  expected  more  or  less 
generally. 

A  shortage  of  water  for  power  purposes  in  California  has 
led  to  the  curtailment  of  power  there  similar  to  wartime 
restrictions.  Many  cancellations  in  the  lumber  industry  are 
being  received  in  the  Northwest  and  this  is  affecting  sales. 
The  price  of  lumber  has  dropped  about  25  per  cent  in  Chi- 
cago. New  prices  on  some  lines  of  electrical  goods  are  also 
being  quoted  from  Atlanta  and  Boston.  Stocks  a/e  building 
up  in  good  shape  throughout  the  country  to  meet  the  antic- 
ipated fall  trade.  Deliveries  are  materially  improved.  In 
New  England  some  overstocking  is  even  reported. 

Money  seems  to  be  slightly  more  plentiful  in  some  sec- 
tions, though  collections  are  far  from  satisfactory.  In  St. 
Louis  and  in  Portland  territory  credit  is  tight  and  bills  are 
collected  with  difficulty.  In  other  parts  of  the  Northwest 
the  credit  situation  has  improved,  and  in  the  Intermountain 
section  money  is  more  plentiful  as  crops  are  being  har- 
vested. Collections  in  New  England  are  also  improving. 
A   general   scarcity   of   motors   and   porcelain   is   reported 
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except  that  the  situation  in  the  latter  item  is  relieved  in  the 
Northwest,  and  demand  for  motors  has  fallen  off  in  some 
quarters.  Back  orders  prevent  the  accumulation  of  stocks, 
however. 

NEW  YORK 

With  the  exception  of  occasional  jobbers  who  say  they 
have  been  having:  a  good  volume  of  business  all  along,  dis- 
tributors are  finding  trade  very  slow.  No  further  reports 
have  been  received  that  the  expected  fall  wave  of  buying 
has  set  in;  in  fact,  jobbers  state  that  sales  are  proceeding 
along  the  same  quiet  level  of  the  past  few  weeks. 

A  happy  result  of  this  condition,  however,  is  that  stocks 
are  building  up  fast  and,  with  the  better  transportation 
facilities  which  most  firms  are  finding,  supplies  of  nearly 
all  lines  of  goods  should  be  in  good  condition  to  meet  the 
heavier  demand  which  is  expected  soon.  Rigid  conduit 
and  porcelain  are  about  the  only  items  on  which  there  is 
a  decided  shortage  and  demand  for  the  latter  material  is 
slackening.  A  few  specialities  of  various  companies  are  in 
poor  supply,  but  most  of  these  delayed  lines  are  now  be- 
ginning to  come  in.  Electric  irons,  dry  cells,  tape,  lead 
and  rubber-covered  wire  and  sockets  are  more  or  less 
plentiful. 

Residence  construction  remains  as  badly  lacking  as  ever 
and  electrical  sales  have  suffered  accordingly.  Opinions  on 
collections  differ.  Some  jobbers  say  their  bills  are  being 
paid  fairly  promptly,  while  others  are  finding  collections 
slower  and  more  difficult  than  earlier  this  summer. 

Electric  Irons. — Demand  is  rather  light  and  consequently 
good  stocks  have  accumulated.  No  trouble  in  obtaining 
supplies  is  reported. 

Rubber  Covered  Wire. — Demand  is  fairly  good  and  me- 
dium stocks  are  on  hand.  Shipments  are  coming  along  in 
good  shape.  No.  14  is  quoted  at  from  $11.50  to  $13  per 
1,000  ft. 

Tape. — Good  stocks  of  both  friction  and  rubber  are  gen- 
erally reported,  though  some  jobbers  have  less  of  the  latter 
type  on  hand.  Demand  is  about  noi'mal.  Most  quotations 
range  from  56  to  70  cents  a  pound  on  friction  tape  and 
from  52  to  68  cents  on  rubber. 

Porcelain. — A  representative  jobber's  prices  on  .3-in.  tubes 
are  $10.80  per  1,000;  on  knobs,  $24  per  1,000;  and  on  2-wire 
unglazed  cleats,  $21  per  1,000,  all  in  barrel  lots.  In  sorrie 
cases  the  shortage  is  so  severe  that  prices  are  merely 
nominal,  however,  as  stocks  are  spotty  and  badly  broken. 
Shipments  are  irregular  and  demand  slightly  less. 

Dry  Cells. — Although  some  manufacturers  are  finding  a 
good  demand,  jobbers  say  sales  are  light.  Plentiful  sup- 
plies are  on  hand,  with  No.  6  cells  quoted  at  32  cents  in 
barrel  lots  and  45  cents  for  quantities  less  than  a  dozen. 

Bells  and  Buzzers. — Demand  is  only  average  but  the 
shortage  of  magnet  wire  is  slowing  up  supplies  and  in 
some  cases  stocks  are  low  while  others  have  plenty.  The 
dearth  of  residence  construction  is  keeping  down  sales. 

Lead  Covered  Wire. — Shipments  are  received  in  good 
shape  and  jobbers  are  well  supplied.  Demand  is  about  nor- 
mal. No.  14  duplex  is  quoted  at  about  8  cents  a  foot  or 
from  $57  to  $60  per  1,000  ft.  in  large  quantities. 

Lamp  Cord. — Some  shortage  is  prevalent,  particularly  in 
the  reinforced  cotton  cord.  Large  quantities  are  difficult 
to  obtain  and  shipments  are  quoted  at  from  two  to  three 
months.  Some  jobbers  are  having  a  heavy  call  while  others 
say  demand  is  not  especially  strong.  Stocks  are  fairly 
good.  Silk  cord  is  quoted  at  $9  per  100  ft.;  heavy  rein- 
forced cotton  ranges  from  about  $6  to  $8  per  100  ft.,  and 
light  from  $5.25  to  $6,  depending  upon  the  quantity. 

Controlling  Devices. — The  Cutler-Hammer  Manufacturing 
Company  has  increased  its  prices  on  this  goods.  The  new 
discount  sheet  No.  5-A-1222  dated  August,  1920,  states  that 
net  prices  are  now  obtained  by  adding  15  per  cent  to  list 
prices.  This  applies  only  to  bulletins  dated  March,  1916. 
or  later. 

Insulated  Wire. — Price  decreases  averaging  in  general 
about  5  per  cent  on  weatherproof  and  rubber-covered  wire 


are  announced  by  one  manufacturer.  Inquiries  instituted 
among  other  producers,  however,  revealed  no  price  changes. 
Factory  stocks  are  either  very  low  or  else  depleted,  while 
demand  continues  strong.  Deliveries  are  slow,  ranging 
from  about  one  to  four  months  and  even  longer  on  some 
sizes. 

Sockets. — Most  jobbers  are  finding  only  a  fair  demand 
and  have  average  stocks,  but  a  few  are  behind  on  filling 
orders  and  are  short  on  supplies,  particularly  the  key  type. 
Keys  are  quoted  at  33  cents,  keyless  30  cents  and  pulls 
60  cents  in  standard  packages,  less  15  per  cent. 

Rigid  Conduit. — Demand  is  holding  up  strongly  and  stocks 
are  spotty  with  many  sizes  missing  in  the  supplies  on  hand. 
One  jobber  just  received  seven  or  eight  cars  but  shipments 
are  slow  and  irregular.  The  price  for  I  in.  black  ranges 
from  $90  to  $103  per  1,000  ft. 

Fans. — Few  if  any  price  cuts  have  been  made  here,  and 
although  most  jobbers  have  large  stocks  unsold,  they  prefer 
carrying  them  over  to  next  year  to  reducing  prices. 


CHICAGO 

Quiet  continues  to  prevail.  A  great  let-up  in  all  lines 
of  business  is  being  felt,  and  this  extends  to  the  electrical 
industry  particularly  in  retail  trade.  Sales  of  household 
appliances  and  all  classes  of  material  coming  under  the 
general  classification  of  luxuries  have  been  very  light 
throughout  the  summer. 

Adveise  building  conditions,  so  far  as  costs  are  concerned, 
have  halted  industrial  development  as  well  as  housing  con- 
struction. The  price  of  lumber  has  consequently  dropped 
close  to  25  per  cent  and  many  cancellations  have  been  re- 
ceived by  machinery  builders  on  orders  intended  for  the 
equipment  of  new  plants.  This  condition  is  helping  one 
line  of  the  electrical  trade,  however,  for  since  new  construc- 
tion has  stopped  a  vast  amount  of  reconstruction  and  im- 
provement is  going  forwai'd  in  industrial  plants  and  resi- 
dence property.  This  is  keeping  the  electrical  contractor 
and  contractor-dealer  busy  on  rewiring  jobs. 

The  current  week's  building  permits  total  $520,000,  of 
which  $120,000  was  for  alteration  jobs. 

Motors. — While  manufacturers  are  still  unable  to  make 
prompt  deliveries,  the  former  pressure  of  back  oi'ders  has 
materially  lessened.  No  complaint  is  heard  in  regard  to 
cancellations  and  recent  price  increases  have  had  no  evident 
effect  on  new  business.  It  is  said  certain  small  factories 
are  in  a  position  to  book  additional  orders. 

Transformers. — Central  station  transformers  still  require 
from  two  to  three  months  for  delivery.  Demand  during  the 
early  summer  was  heavy  and  raw  material  difficulties  de- 
layed manufacturers.  Small  let-up  is  seen  in  the  flow  of 
new  business. 

Insulating  Material. — Some  jobbers  have  finally  succeeded 
in  building  up  nearly  normal  stocks.  Tape  and  mica  prod- 
ucts are  under  steady  demand,  motor  rebuilding  absorbing 
a  good  share  of  the  supply. 

Porcelain. — Some  iiuantity  shipments  have  been  received,        U 
but   the  volume  has   not  been   sufficient  to  supply  require-        ™ 
ments.     Tubes  are  particularly  in  demand,  with  knobs  and 
cleats  in  only  slightly  better  supply.     Most  jobbers  are  un- 
able to  promise  definite  delivery  dates. 

Lock  Nuts  and  Bushings. — A  similar  unfavorable  condi- 
tion exists  in  these  items,  as  all  incoming  shipments  arc 
absorbed  on  arrival.  Prices  in  this  class  of  material  are  firm 
and  stocks  seriously  depleted. 

Magnet  Wire. — The  long-standing  shortage  continues. 
Certain  makers,  uncertain  of  the  future,  have  withdrawn 
quotations  and  will  make  no  definite  promises  of  delivery. 
Labor  troubles  in  the  mills  are  partially  to  blame. 

Heaters. — With  but  one  or  two  exceptions,  dealers  and 
jobbers  are  buying  very  cautiously.  The  retail  trade  is  un- 
certain as  to  how  free  trade  is  going  to  be  this  winter. 
There  is  also  some  question  as  to  the  price  and  .supply 
of  fuel.  Manufacturers  report  the  total  volume  of  orders 
to  date  as  less  than  at  the  same  time  last  year. 
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BOSTON 

Trade  shows  an  excellent  voIun\e,  althoush  some  jobbers 
report  quieter  coiiditions.  An  early  revival  of  business  is 
expected  to  follow  the  close  of  the  holiday  season,  and  fall 
orders  are  already  beinji  placed  by  retailers  lookinR  toward 
seasonal  trade  expansion.  Prices  have  advanced  slightly 
on  ripid  conduit.  Stocks  are  believed  to  be  above  normal 
in  many  linos.  One  jobber  stated  recently  that  his  stock, 
valued  at  more  than  .$1,000,000,  is  about  !py.''iO,000  too  lar^e, 
and  consequently  he  is  doiny:  his  utmost  to  reduce  supplies 
before  ordering  extensively  from  manufacturers.  An  effort 
is  beinp  made  to  obtain  larger  profits  on  slow-moving  sup- 
plies, through  concessions  by  the  manufacturer. 

Collections  are  responding  to  vigorous  efforts  to  improve 
them,  but  they  are  far  from  satisfactory.  Many  of  the 
larger  customers  plead  shortage  of  funds  when  pressed  for 
payments.  Deliveries  are  somewhat  better,  barring  short- 
ages in  rigid  conduit,  motors  and  porcelain.  Building  con- 
tracts in  New  England  for  August,  1920,  total  .$23,670,000 
against   $27,409,000   for    August,    1919. 

Rigid  Conduit. — Prices  have  been  advanced  on  some  makes 
about  5  per  cent.  Stocks  are  low  and  spotty.  The  outlook 
for  fall  deliveries  is  not  encouraging,  especially  in  view  of 
possible  strikes  in  the  steel  industry. 

.Motors. — Increased  factory  facilities  are  slowly  beginning 
to  tell  on  the  production  record,  but  little  improvement  can 
be  expected  in  deliveries  until  more  back  orders  are  filled. 

Washing  Machines. — By  strenuous  efforts,  jobbers  are 
able  to  keep  up  with  the  demand  fairly  well,  but  local 
stocks  have  little  chance  to  accumulate.  Twenty-five  per 
cent  off  list  being  quoted  on  leading  makes. 

Sot'kets. — Orders  are  slowing  down  somewhat.  Prices 
are  steady,  pulls  quoting  .'iO  cents  net,  keys  28  cents,  and 
keyless  sockets  26  cents  in  ease  lots.  Good  local  stocks  are 
in  hand. 

Mire. — Rubber-covered  wire  is  reasonably  plentiful,  with 
steady  prices.  No.  14  quotes  at  $11.7,')  per  1.000  feet. 
Weathei  proof  and  bare  bases  are  running  around  27  and  23 
cents  respectively.     Magnet  wire  is  still  very  scarce. 

Heaters. — Stocks  are  being  rapidly  accumulated  for  the 
fall  trade,  which  is  expected  to  increase  rapidly  from  now 
on.  Recent  coal  price  increases  will  undoubtedly  help 
sales. 

Tape. — Good  stocks  of  black  friction  tape  are  reported. 
The  ij-in.  size,  in  2.')-pound  lots,  quotes  6.5  to  68  cents  per 
pound  in  the  better  grades,  and  70  cents  for  smaller  lots. 

Lamp  Cord. — Silk  cord  is  reported  very  short.  Cotton- 
covered  cord  is  in  fair  supply.  No.  18  twisted  pair  quoting 
$43.70  per  1000  ft,  list,  with  discounts  up  to  30  per  cent 
en  5000-ft.  lots. 

Flexible  .Vrmored  Conductor. — Prices  are  steady,  with 
good  supplies  available. 


ATLANTA 

With  the  exception  of  a  very  few  lines  on  which  jobbers 
have  as  yet  not  obtained  full  data  regarding  the   increase 
in  freight,  new  prices  are  being  quoted.     Within  the  next 
'•'W  days  quotations  for  the  entire  field  of  electrical  niate- 
lal  will  have   settled   to   the   new  level   of  prices  without 
;iving  encountered   any   noticeable  resistance   on   the  part 
■(  the  public.     The  Sixth   Federal   Reserve  District   report 
f  building  permits  for  .July  shows  a  total  number  of  668 
•I'rmits,    valued    at    $3.804. .i35.    this    being    a    decrease    of 
1.309,736  over  July  of  1919.     A  better  supply  of  labor  is 
"w  available  and  conditions  are  more  settled. 
Schedule  Material. — With  the  exception  of  items  requir- 
'ig  porcelain  there  are  very  fair  stocks  on  hand.     A  price 
icrease  of  10  per  cent  is  to  be  noted  in  the  more  popular 
■mes,  such  as  rosettes,  cutouts,  fuses  and  so  foith.     Porce- 
lain continues  to  be  very  short  with  poor  shipments,  there 
being  practically  no  stocks  of  knobs  and  cleats  available. 
Prices,   rosettes,   combination    one   piece,    12   cents;    nail-it 
knobs,  lots  of  from  .'SOO  to  4.000,  $,5.50  per  100;  cleats,  1,850 
•ad  over,  unglazed,  2  wire,  $2.70  per  100. 


Vacuum  Cleaners. — The  dei.iand  for  this  article  continues 
to  hold  up  satisfactorily  with  promises  of  even  bettor  busi- 
ness in  the  near  future.  Local  stocks  are  reported  in  fair 
shape  and  shipments  are  coming  through  in  a  reasonable 
time. 

Rigid  Conduit. — No  relief  is  being  experienced  in  the 
nalvanizod  line  but  stocks  of  black  continue  in  fair  shape, 
several  large  shipments  having  been  received  in  the  past 
week.  The  demand  continues  to  hold  up  well  and  prices 
are  quoted  in  lots  of  less  than  2,500  pounds:  Black,  J  in., 
$9.21  per  100  lb.;  !i  in.,  $12.24  per  100  lb.;  1  in.,  $18.79; 
2  in.,  $39.39.  Galvanized,  J  in.,  $9.72;  i  in.,  $12.93;  1  in., 
$19.10;   2  in.,  $41..59. 

Conduit  Fittings. — The  supply  continues  to  hold  up  un- 
usually well  in  the  face  of  a  strong  demand,  manufacturers 
a|)parcntly  being  in  better  shape  than  is  the  case  in  other 
lines. 

Indu.strial  Motors., — Little  or  no  let  up  in  demand  is  re- 
ported. Local  stocks  of  the  popular  sizes,  namely  220,  .550 
and  2,300-volt,  three-phase  type,  are  entirely  exhausted 
and  shipments  range  from  eighteen  to  fifty  weeks.  Second- 
hand motors  arc  being  ([uoted  on  practically  the  same  basis 
as  new  e(iuipment.  Special  types  of  textile  motors  in  the 
550-volt  type  are  on  hand,  however,  in  fair  quantities. 


ST.  LOUIS 

A  normal  easing  off  of  general  business  was  experienced 
in  this  territory  during  August,  but  nevertheless  St.  Louis 
electrical  jobbers  did  more  business  than  in  August  of  last 
year.  Large  stocks  of  general  merchandise  in  this  terri- 
tory are  being  reduced,  but  the  stocks  of  electrical  jobbers 
are  increasing. 

Building  is  practically  at  a  standstill  because  of  differ 
ences  between  the  supply  dealers  and  unions.  Permits  for 
new  buildings  during  August  represented  only  about  one- 
third  the  investment  of  the  same  month  in  1919.  The  lack 
of  construction  means  that  there  has  been  little  new  house 
wiring  for  contractors,  but  there  is  a  considerable  amount 
of  industrial   installation  work  under  way. 

.Jobbers'  stocks  are  ample  in  most  lines  outside  of  small 
sizes  of  conduit,  meters,  transformers  and  linemen's  tools. 
Shortages  are  being  overcome  as  the  improvement  in  trans 
portatioii  facilities  continues.  Dealers  have  full  shelves  as 
a  result  of  early  orders  and  sales  are  being  fairly  well 
maintained  by  intensive  selling  efforts.  Credits  are  watched 
closely  and  collections  from  utility  and  industrial  customers 
are  very  slow.  The  tendency  has  been  for  collections  to 
become  more  difficult. 

Wire. — Good  stocks  of  both  rubber-covered  and  weather- 
proof wire  are  in  jobbers'  hands.  The  demand  for  weather- 
proof is  the  greater.  No.  14  rubber-covered  is  selling  for 
$11.50  per  1,000  ft.  in  5,000-ft.  lots,  and  $12.25  in  lots  from 
1,000  to  5,000  ft.  No.  6  weather-proof  is  quoted  at  $32.35 
per  100  lb.  in  lots  of  1,000  lb.  or  more. 

Rigid  Conduit. — Very  little  of  the  J-in.  and  2-in.  sizes  is 
available  but  there  are  good  stocks  of  the  larger  sizes. 
Demand  is  fair.  The  price  was  increased  last  week  and 
card  No.  46  is  now  effective.  The  price  for  1-in.  conduit  is 
$148  per  1,000  ft.  in  lots  of  5,000  ft. 

Transformers. — There  has  been  a  steady  demand  from  in- 
dustrials for  power  transformers  of  from  200  kva.  to  500 
kva.,  for  use  in  connection  with  the  purchase  of  primary 
centra]  station  power  service.  Deliveries  of  six  or  seven 
months  are  now  being  promised  on  these  units. 

Linemen's  Tools. — Local  stocks  are  generally  depleted  and 
it  is  so  difficult  to  obtain  supplies  even  on  orders  placed  last 
winter,  that  at  least  one  jobber  is  considering  the  advisabil- 
ity of  giving  up  the  line  entirely. 

Guy  Wire. — Stocks  have  been  reduced  almost  to  the  van- 
ishing point  and  it  cannot  be  said  with  any  certainty  as  to 
when  they  will  be  replenished.  A  local  manufacturer  says 
the  shortage  is  due  to  inability  to  get  the  galvanized  steel 
wire  used  in  making  up  the  strand.  The  price  of  quarter- 
inch  galvanized  stranded  steel  wire  is  $1.75  per  100  lb.  with 
a  discount  of  25  per  cent  in  quantities  of  from  1,000  to  5,000 
lb.,  and  35  per  cent  off  for  orders  of  5.000  lb.  or  more. 
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Cress  Arms. — Both  stocks  and  demand  are  s>ood.  Jocelyn 
of  Chicasro  has  issued  a  new-  price  list,  F  25,  effective  Sept.  1 
for  Washington  fir  and  yellow  pine  cross  arms.  The  new 
list  represents  an  advance  in  price  to  co^'er  the  increased 
freight  rates. 

Meters. — House  type  meters  of  the  5-amp.  size  are  in  de- 
mand by  central  stations  which  did  not  order  their  year's 
requirements  early  in  the  spring.  There  are  practically  no 
stocks  and  it  is  almost  impossible  to  get  any  quantity  un- 
der three  months. 


SAN  FRANCISCO 


Business  in  northern  California  is  slowing  appreciably, 
vv'hile  in  the  southern  part  of  the  state  it  is  very  brisk.  This 
is  evidenced  by  the  value  of  the  building  permits  issued 
during  August,  1920.  For  the  principal  cities  these  figures 
were  as  follows:  San  Francisco,  $1,4.56,000;  Oakland,  $672,- 
000;  Los  Angeles,  $6,870,000;  San  Diego,  $483,000.  This 
compares  with  figures  of  $2,788,000,  $921,000,  $2,403,000 
and  $130,000,  respectively,  in  the  same  cities  for  August, 
1919. 

Three  dry  winters  and  the  need  of  water  for  irrigation 
have  I'esulted  in  strict  orders  for  power  conservation  similar 
to  war-time  restrictions.  Electric  signs  are  banned  and 
street  lighting  has  been  cut  to  a  minimum.  During  this 
inforced  inactivity,  however,  plans  are  being  pushed  to 
care  for  the  future.  The  Great  Western  Power  Company, 
now  distributing  86,000  hp.,  will  have  140,000  hp.  available 
shortly  after  the  first  of  the  year  in  one  of  the  most  com- 
pact plants  in  the  state.  The  cable  is  on  the  ground,  nearly 
all  the  steel  towers  have  been  placed,  and  the  wire  is 
being  rapidly  strung.  The  Pacific  Gas  &  Electric  Company 
through  its  Pitt  River  project  will  shortly  be  able  to  deliver 
220,000  volts  current.  The  development  of  the  San  Joaquin 
valley,  which  has  been  hampered  during  the  past  year  by 
lack  of  power,  will  be  mightily  assisted  by  the  completion 
of  the  new  San  Joaquin  Light  &  Power  Company  project. 
Efforts  are  being  made  to  interest  the  electrical  trade  in  the 
purchase  and  holding  of  valuable  power  securities,  as  census 
estimators  state  that  an  electrical  pumping  installation  on 
a  farm  increases  its  yield  per  acre  from  three  to  ten  fold. 

Household  .\ppliances — Shipments  are  being  received  in 
better  quantities  from  the  factory,  and  nearly  all  jobbers 
and  dealers  now  have  fair  stocks.  Buyers  expect  a  con- 
siderable price  increase  in  the  near  future. 

Lamps. — Deliveries  as  a  whole  are  excellent,  and  business 
is  showing  signs  of  the  fall  rush. 


SEATTLE— PORTLAND 

From  present  indications  fall  business  in  the  electrical 
industry  will  be  good,  as  already  sales  in  certain  lines,  such 
as  heating  appliances,  household  equipment,  lighting  fix- 
tures and  lamps  have  begun  to  show  a  healthy  movement. 
Contractor-dealers  report  a  considerable  amount  of  new 
work,  and  sales  of  both  jobbers  and  retailers  for  the  past 
week  show  improvement.  Bankers  who  last  spring  were 
predicting  a  strained  credit  situation  during  the  crop-mov- 
ing period  now  adhere  to  the  belief  that  no  unusual  dis- 
turbance will  be  witnessed. 

Orders  for  lumber  in  the  Northwest  have  slumped  heav- 
ily as  a  result  of  the  application  of  freight  rate  increases 
and  cancellations  of  old  business  are  being  made.  New 
business  seems  destined  to  continue  at  low  ebb  until  trans- 
continental carriers  inaugurate  their  contemplated  modifi- 
cations of  the  new  rates. 

Portland  jobbers  report  business  as  running  along  on 
about  an  even  keel.  Prospects  are  not  particularly  bright. 
The  credit  situation  continues  to  tighten  and  collections 
are  slow.  This  as  usual  reflects  itself  in  the  amount  of 
business  transacted.  Contractors  say  business  is  good  at 
present,  with  considerable  work  in  prospect  for  the  future. 
Many  of  the  larger  contractors  have  enough  work  ahead 
to  keep  them  busy  for  the  next  two  or  three  months.  Com- 
petition is  keen  on  larger  contracts  but  many  of  the  stand- 
ard firms  depend  upon  regular  customers  where  competi- 
tion is  not  felt.     The  business  of  retail  stores  varies  from 


fair  to  good,  several  report  that  August  sales  mark  the 
month  as  the  banner  one  of  the  year  thus  far.  Cash  sales 
are  good,  but  collections  on  accounts  are  slow.  The  credit 
situation   is  being  watched  carefully. 

Motors. — In  Portland  territory  manufacturers  report 
stocks  of  motors,  transformers  and  meters  are  low  and  diffi- 
cult to  replenish.  The  call  for  motors  and  transfoiTners  is 
very  light.  In  Seattle  like  conditions  exist,  except  in  frac- 
tional size  motors.  However,  in  both  districts  the  demand 
is  far  in  excess  of  available  stocks. 

Flashlights. — Demand  the  past  two  weeks  has  been 
steadily  increasing.  Sales  campaigns  did  not  bring  the 
results  anticipated.  Seattle  jobbers  particularly  report  no 
difficulty  in  securing  supplies. 

Insulating  Material. — Demand  is  picking  up  and  tapes, 
mica  material  and  fibre  are  showing  a  good  movement. 
Prices  are  steady  and  stocks  in  excess  of  demand. 

Wire. — A  fairly  satisfactory  stock  of  rubber  covered  is 
on  hand  in  assorted  sizes,  but  some  jobbers  report  weather 
proof  continues  scarce.     Prices  show  no  recent  change. 

Lock  Nuts  and  Bushings. — The  shortage  of  these  fittings 
has  been  overcome,  because  of  the  decreasing  demand  and 
an  improvement  in  shipping.  No  price  changes  are  re- 
ported  recently. 

Porcelain. — Recent  shipments  have  built  up  jobbers'  stocks 
in  a  satisfactory  manner  and  the  shortage  is  over.  Demand 
is  now  light. 


SALT  LAKE  CITY-DENVER 

Jobbers  express  the  belief  that  the  purchasing  power  of 
the  public  is  substantial  and  that  it  is  not  altogether  the  lack 
of  money  that  accounts  for  the  present  widespread  wave  of 
conservatism  in  buying.  The  public  seems  to  be  waiting  for 
prices  to  fall,  and  the  recent  downward  tendency  in  some 
lines  of  merchandise  has  given  some  warrant  for  this 
attitude. 

The  vacation  period  is  nearly  over  and  business  is  gen- 
erally settling  down  to  a  normal  level.  This  is  already 
being  reflected  in  improved  retail  sales.  The  electrical  mar- 
ket is  picking  up,  especially  in  all  kinds  of  household 
appliances.  Sales  for  August  in  nearly  all  electrical  lines 
show  an  increase  over  July.  Dealers  attribute  this  to  the 
fact  that  more  money  is  circulating  as  the  crops  are  being 
harvested  and  marketed.  From  all  indications  September 
will  be  a  better  month  than  August. 

Jobbers  in  some  quarters  say  they  could  sell  more  mer- 
chandise to  dealers  if  they  wished  to  be  more  lenient  in  the 
matter  of  credit.  They  are  refusing  to  sell  extensively  on 
a  credit  basis,  however,  and  are  admonishing  retailers  to 
establish  their  own  business  on  the  same  stable  foundation. 
The  last  two  or  three  weeks  show  a  decided  improvement  in 
collections.  Deliveries  are  gradually  returning  to  normal. 
Especially  is  there  a  gratifying  improvement  in  the  delivery 
of  all  kinds  of  domestic  appliances. 

Washing  Machines. — With  the  approaching  end  of  the 
vacation  season  a  greater  demand  is  becoming  noticeable. 
Most  factories  are  in  a  position  to  make  satisfactory 
deliveries. 

Vacuum  Cleaners. — There  is  a  decided  increase  in  sales. 
This  is  attributable  in  part  to  the  need  of  equipment  for 
fall  house  cleaning.  Dealers  are  showing  a  tendency  to  con- 
centrate on  cleaners  in  their  advertising. 

Conduit. — There  is  still  a  serious  shortage  of  conduit  for 
construction  work.  Manufacturers  are  not  able  to  meet  the 
orders  as  demand  is  unusually  large  just  at  present. 

Wiring  Devices — There  has  been  a  recent  advance  in 
prices  due  mainly  to  the  increased  freight  rate  schedule. 
Porcelain  factories  in  many  cases  are  unable  to  keep  their 
jobbers  sufficiently  stocked. 

Street    Lighting    Equipment. — Cities    and    municipalities 
Show  little  interest  in  new  lighting  equipment  for  streets. 
In  several  cases  orders  for  new  installations  have  been  can- 
celled.    It  is  found  impossible  to  finance  civic  improvements 
•  involving  any  large  outlay  of  money. 
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New  Apparatus  &  Appliances 

A  Record  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Rotary  Rectifier  for  Battery 
Stations 

A  rotary  rectifier  for  fharKiiig-  bat- 
tiiries  from  a  115-volt,  (iO-i-yek'  lini'  has 
Ix'tii  (Icvflopi'd  by  the  Frame  Manufac- 
turinu  Company,  Berea  Road  and  West 


CHARGES  ONE  TO  TWENTY-EICHT  ()-VllLT 
BATTERIES  KROM  A  -C.   LINE 

lOtth  Street,  Cleveland,  Ohio.  This  rec- 
tifier, which  pives  from  7i  volts  to  105 
volts  direct  current,  is  made  in  three 
types  of  1,000,  1,500  and  2,000  watts 
ratintr.  From  three  to  forty-two  cells 
may  be  charged  on  the  two  smaller 
outfits  and  from  three  to  eishty-four 
en  the  larger  outfits.  The  outfits  weigh 
76,  100  and  125  lb.  respectively.  The 
operation  is  entirely  automatic.  The 
vo'taRe  and  current  is  readily  adjust- 
nble  for  different  numbers  of  batteries. 


Combination  Fan  and   Household 
Heater 

A  combined  fan  and  heater  has  been 
announced  by  the  Thermo  Fan  Electric 
Company  of  New  York  City  and  its 
distributers,  the  S.  O.  S.  Electric  Sales 
Company  of  2   Columbus   Circle,  New 


KAN   DISTRIBUTES  HEATED  AIR 

York  City.  This  "Triplex"  heater  con- 
sists of  a  standard  fan  to  the  guard  of 
which  is  attached  a  nichrome  heater, 
through  which  the  air  from  the  fan 
passes.      Fan    and    heater    have    inde- 


pendent connections,  attaching  to  any 
.socket,  and  combined,  in  the  domestic 
size,  require  OGO  watts.  The  fan-heater 
is  made  in  larger  sizes  for  industrial 
purposes.  The  fan  may  be  useil  alone 
for   cooling   purposes. 


Portable  Power  Stand 

The  Delco-Light  power  stand,  manu- 
factured by  the  Delco-Light  Company, 
Dayton,  Ohio,  is  built  to  permit  of 
driving  household  and  farm  appliances 
from  the  same  motor.  The  '-hp.  motor 
is  mounted  on  a  tripod  and  drives 
through  a  5-step  pullev.  Weight  is 
50  lb.  ^ 

Plug  Bushin}>  Which  Grips  Cord 

For  taking  strain  off  the  binding 
screws  of  plugs  a  new  bushing  has  been 
developed  by  the  Bryant  Electric  Com- 
pany, Bridgeport,  Conn.  The  hole  in 
the  bushing  has  a  number  of  inwardly 
projecting  bosses  which  serve  to  secure- 
ly  grip   the  outer   surface   of  the   wire 


BUSHING  GRIPS  WIRE,  TAKING  STRAIN  OFF 
BINDING    SCREWS 

around  its  entire  circumference.  Thus 
the  strain  on  the  wii'e  is  taken  by  the 
bushing  and  not  by  the  binding  screws. 
The  threading  is  standard  ii-in.  iron 
pipe  size.  It  is  therefore  possible  to 
attach  the  cap  to  socket  handles,  etc. 


Notes  on  Recent  Appliances 

Electric  Dishwasher 

The  Tupper  Manufacturing  Com- 
pany, 1122  West  Forty-seventh  Street. 
Seattle,  Wash.,  has  placed  on  the  mar- 
ket a  motor-driven  dishwasher  of  large 
capacity. 


Storage  Battery 

An  automobile-type  storage  battery 
with  hard  separators  has  been  de- 
veloped by  the  Duplex  Storage  Battery 
Company,  Edison  and  Market  Streets, 
Milwaukee,  Wis. 


Electric  Stove 

An  electric  stove  for  factory  use  has 
been  placed  on  the  market  by  the 
S.  U.  E.  Company.  89  Beach  Street, 
Boston,  Mass. 


Oil-Engine-Driven  Farm-Lighting 
Plant 

For  operation  on  thin  crude  oil,  kero- 
sene and  low-graile  fuel  oil  down  to  28 
deg.  Baume,  a  farm-lighting  plant  haf 
been    designed    by    the    Petroleum    En 


RUNS   ON    IX)W   GRADE   OILS 

gine  &  Manufacturing  Company,  In- 
surance Exchange  Building,  Chicago. 
The  outfit  consists  of  i,  3-hp.  vertical 
engine,  a  Westinghouse  Electric  1.5-kw. 
generator  and  control  panel  and  a 
storage  battery. 


Self-Contained  Motor-Driven  Tool 
Grinder 

A  push  button  on  top  of  the  motor 
frame  actuates  a  starter  with  a  speed- 
adjusting  rheostat,  all  of  which  are  lo- 
cated in  the  bottom  of  the  machine 
frame  of  the  tool  grinder  just  placed 
upon    the    market    by    the    U.    S.    Tool 


MOTOR  AND  CONTROL  APPARATUS  TOTALLY 
ENCLOSED 

Company  of  Cincinnati,  Ohio.  The 
grinder  shown  is  equipped  with  a  5- 
hp.  direct-current  shunt-wound  adjusta- 
ble speed  (1,120  to  1,600  r.p.m.)  2.30- 
volt  Westinghouse  motor. 
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MANUFACTURERS'  ACTIVITIES 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


THE  C,l'>>rii;K  CUTTER  WORKS  of 
the  WestinglK.use  Klectric  &  JIanufaoturing 
Companv.  .South  ivnil.  Ind..  is  making  ex- 
tensions which  will  double  its  manufactur- 
ing capacity  and  will  include  new  foundry 
space  of  64  x  112  ft.  and  a  second  floor, 
measuring  66  ft.  x  250  ft.,  for  assimliling 
and  .storage  rooms.  In  addition  outdo9r 
storage  space  has  been  acqulre<l  which  will 
increase  the  facilities  greatly. 

THK  WALKER  &  PRATT  COMPANY. 
3\  T'nion  Street.  Boston,  manufacturer  of 
stoyes,  etc..  has  awarded  contract  for  an 
aildition  to  its  plant.  The  Increased  space 
will  be  used  for  the  manufacture  of  elec- 
tric stoves  and  to  increase  the  output  of 
gas  stoves. 

THE  ARROW  ELECTRIC  COMPAXY. 
Hartford.  Conn.,  manufacturer  of  switches 
and  otlier  electrical  equipment,  has  award- 
ed contract  for  con.^truction  of  an  addi- 
tion to  its  plant.   33   ft.   x   40  ft. 

THE  NATIONAL  LAJIP  WORKS  of  the 
General  Electric  Company,  with  main  offices 
in  New  Y'ork  City,  will  build  two  factories 
in  Indianapolis  to  manufacture  incandescent 
lamps  representing  an  investment  of  about 
$2.000.nnn  on  a  site  at  East  Washington  and 
Gray  Streets.  It  is  proposed  to  build  a 
finishing  plant  of  three  stories  and  a  base- 
ment 111  X  240  ft.,  to  cost  about  Jl, 000. 000. 
and  a  glass  works  of  two  stories  and  a 
basement  80  x  2iiO  ft.,  at  a  cost  of  about 
$750,000,  About  1.200  persons  will  be  em- 
ployed in  the  finishing  plant  and  r.no  at  the 
glass  works.  The  proposed  idant  will 
manufacture  miniature  incandescent  and 
automobile  lanii«s.  and  will  have  a  capacity 
of    160,000,000    lamps   a   year. 

CARL  G.  B.\RTH  &  SON,  consulting  en- 
gineers, announce  thai  they  have  opined  an 
oflBce  in  the  Fuller  Building.  10  South 
Eighteenth  Street,  Philadelphia,  where  they 
will  continue  their  specialization  in  produc- 
tion and  costing  mthod.s,  etc.,  based  on  the 
Taylor  system  of  scientific  management 

THE  WESTINGHOI'SE  ELECTRIC  S- 
MANI^FACTrRINO  COMPANY,  East 
Pittsburgh,  Pa.,  held  its  thirty-fourth  an- 
nual outing  and  basket  picnic  at  Kenny- 
wood  Park,  Pittsburgh,  on  Aug,  It,  which 
was  attended  by  more  than  40,000  em- 
ployees of  the  company  and  their  families 
Among  the  companies  represented  at  the 
outing  were:  the  electric,  machine  and 
meter  works,  TCast  Pittsburgh  :  Traffonl 
City  fPa.)  works,  Linhart  plant  and  cop- 
jier  mill  at  Turtle  Creek,  Homewood  serv- 
ice station  and  I'ittsburgh  office,  and  Pitts- 
burgh  &   Braildock    foundry,    Braddock,   Pa 

THK  SOUTHWESTERN  B  A  T  T  E  R  T 
COMP.\NY,  1707  .lackson  Street,  Dalhas, 
Tex..  rec<>ntly  organized,  is  contemplating 
the  construction  of  a  new  plant.  50  ft,  x 
125  ft.,  to  cost  about  S20,000,  The  com- 
pany proposes  to.  manufacture  electric  bat- 
tery equipment. 


Tl-IK  KINGSBl'RC.'-S.-VMUEL  ELECTRIC 
COMP.\NY.  213  Xorth  Calvert  Street.  Bal- 
timore. Md.,  has  acquired  a  three-story 
Ijuilding  at  530-32  North  Calvert  Street, 
where  it  will  establish  a  new  plant  for  the 
manufacture  of  electrical  apparatus. 

THE  UNITED  STATES  LIGHT  &  HE-AT 
CORPORATION. — Interests  connected  with 
tlie  Willys-Overland  Company.  Toledo,  Ohio, 
and  affiliated  concerns  ha^e  obtained  a  sub- 
stantial interest  in  the  United  States  Light 
&  Heat  Corporation.  Niagara  Falls,  manu- 
facturer of  storage  batteries,  electric  light- 
ing systems  for  railroads,  etc.  The  fol- 
lowing' officers  have  been  elected:  John  N. 
Willvs.  chairman  of  the  board ;  J.  Allen 
Smith,  presid.-nt  :  V..  H.  Gold,  vice-presi- 
dent of  the  board  ;  C.  L.  Lane,  vice-presi- 
dent and  general  manager ;  H.  H.  Knapp. 
treasurer,  and  H.  H  Van  Nest,  vice-presi- 
rlent    and    secretary. 

thp:  duplex  stor.\ge  battery 

coMP.^NY,  .">37  Edison  Street.  Milwaulsee. 
Wis.,  has  purchased  the  plant  of  th '  former 
Beaver  Dam  (Wis.)  Manufacturing  Com- 
panv which  it  will  remodel  and  equip  for 
the  manufacture  of  storage  batteries.  The 
companv  is  making  arrangements  to  in- 
crease its  capital  stock  from  $60,000  to 
?500,000. 

THE  FORT  WAYNl':  lOLlOCTRIC 
WORKS  of  the  General  Electric  Company. 
Fort  Wavne.  Ind.,  has  filed  plans  for  the 
erection  of  a  building  at  Wall  .Street  and 
Broadway,    to   cost    about    J25,000. 

THE  INT  E  15  N  A  T  T  O  N  A  L  RADIO 
T  E  Ij  10  GRAPH  C  O  M  P  .A,  N  Y.  Pitt.s- 
burgh.  Pa.,  manufacturer  of  radio  appara- 
tus, has  filed  notice  of  change  of  name  to 
the   International    Devices   Company. 

THE  GENERAL  ELECTRIC  COMPANY, 
Schenectady,  N  Y.,  has  filed  plans  for  the 
con.struetion  of  a  one-story  building  at  its 
plant  at  Columbia  .Vvenue  and  Putnam 
Stieet,  Baltimore,  Md,,  recently  acquired 
from  the  government.  The  factory  will  be 
used  for  the  manufacture  of  i.lectric 
switches  and  other  siieeialties. 

M  E  T  R  O  P  O  T,  I  T  A  N  ELIOCTRICAL 
SUPPLY  COMP.\NY.  Philadelphia,  Pa.,  has 
leased  the  property  at  45  North  Seventh 
Street,  in  that  city,  where  it  will  operate  a 
branch  establishment. 

THE  APEX  ET-ECTRICAL  DISTRIBUT- 
l,\'G  COMP.VNY,  Cleveland,  Ohio,  held  a 
eonventiim  at  the  Hollenden  Hotel,  Cleve- 
land Julv  13,  14  and  15,  which  was  attend- 
.■d  by  sixtv-eight  .\pex  district  sal  s  man- 
agers, their  a.ssistants  and  distributers,  and 
.\pex  department  managers.  With  Apex 
cleaner  sales  increasing  rapidly,  n  w  sales 
policies  were  outlined  and  progress!  vi' 
business  methods  unfolded  by  which  the 
company  plans  to  make  even  greater  prog- 
ress dufinK  the   next  year. 


THE  BLUE  BIRD  MA.XUFACTURING 
COMPANY,  St.  Louis.  Mo.,  manufacturer  of 
the  Blue  Bird  eleclric  clothes  washer,  has 
sold  its  property  and  good  will  to  the  Davis 
Sewing  Machine  Company,  Toledo,  Ohio, 
The  latter  company  will  continue  the  manu- 
facture of  the  Blue  Bird  clothes  washer  and 
will  operate  the  business  on  a  large  scale. 
As  far  as  possible  the  old  distributers  will 
be  retained. 

THE  SAFETY  CAR  HEATING  & 
LIGHTING  COMPANY^  has  awarded  con- 
tract for  alterations  in  the  former  plant 
of  the  Marlin-Rockwell  Company.  New 
Haven.  Conn.,  recently  taken  over  by  the 
company, 

THE  OHIO  GENERATOR  COMP.\NV, 
Wheeling,  W.  Va.,  manufacturer  of  gen- 
erator equipment,  etc..  has  been  reorganized 
and  several  new  directors  have  been  elected. 
Plans  are  being  considered  tor  extensions. 
Henry  Miller  of  Miller  Sz  Stein,  is  chair- 
man of  the  board. 


Supply  Jobbers'  Notes 


JAMES  W.  POOLE.  Inc.,  electrical  sup- 
ply jobbers  since  1887  at  Boston,  will  he 
established  after  Sept.  1  at  197-203  Con- 
gress Street.  Boston.  The  former  whole- 
sale and  retail  quarters  of  the  company,  at 
Ifi  Columbia  Street  and  64  Kingston  Street 
respectively,  will  be  given  up,  and  the 
business  of  the  establishment  henceforth 
will  be  chiefly  wholesale.  About  12,000  sq.- 
ft. of  floor  space  is  available  at  the  com- 
lian.\''s    new    home. 

THi;  CARTER  ELECTRIC  COMPANY, 
Atlanta,  (la..  is  erecting  a  new  warehouse 
on  Haynes  Street,  to  cost  about  $250,000, 
The  new  building  will  give  the  company 
about  55,000  ft,  of  floor  space.  Arrange- 
ments have  been  made  for  recreational  de- 
vices for  the  employees. 


Foreign  Trade  Notes 


L.XKGE  INCREASE  IN  CAPITALIZA- 
TION OF  ELECTRICAL  WORKS  IN 
GERM.ANY.  —  The  Westphalian  United 
Electric  Works  has  increased  its  capital 
from  3,000.000  marks  to  12,000,000  marks. 
It  is  also  announced  that  the  Allegemeine 
Elektricitats-Gesellschaft  (the  ..\.  E.  O.) 
of  Germany  has  decided  upon  an  issue  of 
250.1100,000  marks  in  preferred  stock,  to 
provide  the  companv  with  an  enlarged  capi- 
tal corresponding  to  the  generally  higher 
level   of  prices. 

DEMAND  FOR  ELECTRICAL  EQUIP- 
MENT AND  MACHINERY  IN  SPAIN.— .M 
the  present  time  the  demand  for  electrical 
equipment  and  machinery  is  very  brisk 
and  will  probablv  develop  considerably  dur- 
ing the  coming  year  There  are  now  some 
•>  800  electric  plants  in  the  country,  prodtic- 
i'lig  annually  54.800.000  kw.-hr.  of  electric- 
ity Hvdro-electric  plants  are  in  the  lead 
nd  plans  are  being  considered  and  pit- 
pared  for  still  greater  use  of  electricity  for 
the  rapidily  multiplying  industries. 


SALES    CONVENTION    OF    THE    APEX    ELECTRICAL    DISTRIBUTING    COMPANY 


Septembkk  11,  \'.)M 
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(•'ullowint,'  ill!'  lisii.l  u|>|iiii'itiiiitifH  to  iMili  r 
foreign  inarkrls.  Win-?-.-  ilw  itvni  is  nuin- 
Iwrfil.  fui'ilhf  liifi>rni:ill<>ri  i';in  lie-  ubtaini'il 
fruni  III*'  l!uri-au  i>t  l-'orriKii  mid  Domt'slic 
Commfrce,  WaHhltiKtiin.  Iiy  inentloninK  th*' 
number. 

A  mPrantlU'  company  In  India  (No. 
33.569)  (U-.sirrH  to  purchuHf  arul  secure  an 
u|c**ncy  for  tlie  .Male  of  fleetrlcal  Roods,  eti-. 

A  i*oMimiT<'lal,aKent  in  Ilrazll  (No.  ;j:i.57:0 
cleHlris  lo  i<|ire.senl  IliniM  for  tin-  sale  of 
electrical   .Huppllcs.    etiv.    in    that    country. 

A  niereantlie  llrrn  in  Turkey  (No.  33. 576) 
ilealreH  to  purliane  copper  wire,  plain  anc! 
silvered. 

A  commercial  aReney  linn  In  IJrazil  (No. 
.13.583)  desireK  to  secure  the  r*'presentatlon 
of  firms  for  the  sale  of  .li.clrlcal  Koods.  etc. 

A  miner  in  Siiain  (So.  :!:!.."i91)  desires  to 
secure  an  agency  for  the  sale  of  complete 
«lectricnl  Inslallalions  for  mines  and  mining 
Industry. 

.\  eo-operntlve  mcrcanllle  company  In 
.\U8tralla  (No.  33.598)  desires  to  purchase 
and  .secure  an  aRency  for  the  sale  of  elee- 
trlc-liRhtinK  plants,  driven  hy  Rasollne 
••niflne,    etc. 


Trade  Publications 


.SY.\('iii;n.\i>r.s    i'().\i>i;.\si;ns  — The 

General  Kleetrie  <*otnpaii\'.  Sehenei-tatly. 
.V  Y.  has  issued  luillelin  No  11.311,  .super- 
sedlnR  bulletin  .\o.  isri'.i.  eoNerinn  its  syn- 
chronous   condensers. 

l.\.Sia^ATl.\(!   PABRH'S  .\.\1>  T.T.VIC  TN- 
Sl'I.ATOHS. — The     n.M.ral      I  ■.l.elric-     Com- 


pan.v.  Scheneciadv,  N.  Y.,  has  pulilished 
liulletlns  .N'os.  48.715  and  49.4IIU.  descrihluR 
respeeti\el>-  the  C-l-;  IriNUlatinR  fabrics  and 
llie    Hewlett    link    insulatur. 

•  ■ol'i'KR  WIUi;.  CABLKS.  ICTC— The 
Copper  Clad  Stei'l  Compan.v  Kankln.  Pa.. 
iJraddock  post  oilic**.  has  issui-d  ll\r  four- 
paKe  hallets  'OverlnR  its  ■  t'opperweld"  bond 
wires  for  aei-iai  cables.  siRnal  service,  low- 
NoltaRe  powi-i-  transmission  and  for  power 
.aiismission  antl  distribution. 

KUIOl.-SAVINC,  l)I';Vlci;S.  — Bulletin  111 
issued  l).\-  tile  rehliuR  Instrument  Company. 
71  Broadway.  New  York  City,  describes 
au<l  illusiraies  the  standani  ('id)llnR  Co, 
nieters,  both  single  and  multiple  units. 

INSL'I.ATI.va  COMPOUNDS.—"  C.-K  In- 
sulatillK  Compounds"  is  the  title  of  liullelin 
Xu.  )8,7U1.\.  published  by  the  (ieneral  Klec- 
tric  Cornpan.\.  .Sehenectad.v,  X.  Y..  coverluK 
its  fnsulatiuR  compounds.  inclUiliuR  insnlat- 
inR    \aridshes.    japan    oils,    etc. 

WATioii  soi-TKNioHS.  Kuynoit.s.  irrc. 

— The  I'ermutit  Company.  4lii  l-'ourlh  .\ve- 
nuc.  .\ew  York  Citv.  has  issued  hullt*tin  No. 
101,  entitled  •I'ernnilit  W'airr  Iteclitlcation 
Systems."  in  which  it  deserila-s  and  illus- 
ti'ates  its  products.  inclu<IinR  water  soften- 
ers. Mltffs.  tjiafiRanese  i-fnio\'al  e(piipment. 
etc. 

lOLIOCTItlC  liKll.l.S.— The  liid.  p.-ndenl 
rncuniatic  Tool  Compan.v.  t;itO  W'est  .lack- 
son  Bou!ev;u-d  ChicaRo.  is  (listribiitinR 
circular  No.  33.  rles(;ril)iitR  ils  "Thor"  unl- 
\frsal  electric  drills,   grinders,   etc. 

.STIOIOI-  BriI>I>lN(;S— "Prudential  .St.el 
KiiililinRs"  is  the  til'e  of  cataloR  .\o.  31 
issued  b.v  th«>  Blaw-Knox  Company.  Pilts- 
hurRh.  I'a..  <'o\erinR  its  line  of  Ral\*anis!ed 
sheet-steel    buildiiiRs. 

COr.NTI'iltS. — "Veedcrs  Counters  Chick- 
iiiR  rp  Production"  is  the  title  of  cataloR 
.\'o.  1911 1  issuiil  by  the  Veeiler  Manufac- 
turiuR  I'ompany,  Hartford,  t'onn..  describ- 
iuR  its  iir()ducts,  IncludinR  cy<'lometers. 
odometers,  cotinters.  tachometers.  Hne  die 
eastinys.   etc. 


THI-;  Ilci.Mi':  MCHT  \-  ptlWKIl  (.'ILM- 
PA.XY.  Cidundms.  S.  C..  has  lieen  incorpo- 
rat<d  by  S.  ii  and  .M.  tl  hlndenntn.  Tin- 
company  is  capitalized  at  tL'U.iiiiii  and  pro- 
poses to  eiiRaRe  In  the  manufacture  of 
tiomestic  llRhlinR  apparatus,  healing  appli- 
ances,   etc. 

THIC  JAMICSTOWN  ICI.ICCTHICAL  lON- 
•  JINI'JEIti.VC  C<)KPl)l{.\TIlJ.V.  Jamestown. 
N.  Y..  has  been  incorporated  with  a  capital 
stock  of  $5ii,iMi(i  to  manufacture  eleiiric.il 
e<iuipment  and  appliances.  The  incorpo- 
rators aie  r.  S.  Cole.  F.  H.  Smith  and  A.  K. 
Westburgh. 

THK  CANADIAN  lOHISON  APPLIA.NCE 
C(1.MP.\.N'Y.  hid.  Toronto.  Can.,  has  heen 
chartered  with  a  capital  sioi'k  of  $ l.iliin  iKiii 
lo  manufacture  electric  specialties,  machin- 
ery, etc.  Thi-  incorporators  are :  William 
-V.  ./.  Case.  94  Leiily  Avenue;  James  B. 
Taylor,  sni  Dominion  Bank  Building: 
lieorge  10.  .\twood  and  others,  all  of  To- 
ronto. 

Till';  OCIOA.NIC  POWKR  COMPANY 
Charleston.  .S.  C.,  has  been  chartered  with 
a  capital  stock  of  $1ci,(iimi.  The  oltlcers  of 
the  comiiany  :,rr :  William  GrcRersen. 
presiflent  :  .F  K.  Martin.  Jr..  vice-president 
and  William  P.  TillinRhast.  secretary  and 
treasurer. 

THK  BrRN.SVII.M-;  W.\TKH  &  LIGHT 
C()MP.\.\Y.  Hurnsville.  W  Va  .  has  been 
incorporat.d  with  a  caiiitai  stock  of  J75.0OI) 
by  W  K.  .Marpi...  John  I.  Bender  and  J.  L. 
'  ohci  ly. 

THIC  HODGSO.N  KI.KCTKIC  APPM- 
ANCK  CO.MPANY.  Glens  I'all.s.  .V.  Y.  has 
bien  iiici>rporaled  hy  lO.  J.  West.  W.  D 
HodR.son  and  D.  K.  Imrie.  The  company 
Is  capilalized  at  $100.11(111  and  proposes  to 
enpaRe  in  the  manufacture  of  electrical 
a|t|Kirattis, 


New   Enghind   States 

SKOWIIICGAN.  Mi:— Tile  Ceiilral  .Maine 
Power  Comiiany.  4ii  Water  .Street.  .-VuRUSta. 
contemplates  the  erection  of  a  hydro-electi'ie 
plant  to  develoii  IL'.iiiiii  kw.  The  cost  is 
estimated  at  about  $1,350,000.  Frank  II 
Mason  is  chief  engineer. 

NOltWOOD.  MASS.— The  HolIIster  Mills. 
Lenox  Avenue,  will  soon  award  the  con- 
tract for  the  construction  of  a  mill  to  cost 
about  $300. (Hill.  lOleclric  IlRht  and  i)o\ver 
equlimient  will  be  instated  J.  W.  Hi-al. 
63  Summer   Strt-ri,    i:.>bitoii.    is   architect. 


$8,479: 

tS,484. 

$10,240: 

(broker 

|8,837: 

$9,095. 


Middle  Atlantic  States 

BROOKLYN.  N  Y. —  I'.ids  have  been  re- 
ceived bv  the  Hoard  of  IMucatlon.  Room 
2800.  Municipal  HuilditiR.  Manhattan,  for 
the  Installation  of  electric  liRht  .s.vstems  In 
Urooklvn  Public  S.hools  .\os.  10.  23.  35. 
it,  63.  77,  as  follows;  T.  F.  Jackson. 
$10,647;  $10. 1st!:  $2,728;  $3,840; 
jandous  lOlectric  Company.  $9,100; 
$9,325;  $1,925;  $3,580;  $9,285. 
National  lOuRineeriiiB  Company. 
$8,827;     $10,497:     $9.78";     $1,966;     $3,814 

CLIFTON  PARK.  N.  Y  — The  Adirondack 
Power  &  Light  Corporation.  Schenectady, 
has  petitioned  the  State  Public  Service  Com- 
mission for  permission  to  erect  an  electric 
fiUnt  In  Chfton  Park  ami  in  certain  towns 
n  MontRomery  aiul  FuHon  Counties.  P.  K. 
Peck  is  secretary. 

MINEOLA.  L.  I..  .N.  Y— The  Nas.sau  * 
Suffolk  Lighting  Conui.aiiy  has  heen  au- 
thorized by  the  Public  Service  Commission 
of  the  Secoiul  l>istrict  to  issue  $436,000  in 
bonds,  the  iiroceeds  to  be  used  for  exten- 
sions and  improveinents  to  its  plant  and 
illatribution  system. 

ROME.  N.  Y. — The  Rome  Wire  Company 
ll>s  filed  plans  for  tht*  const  ruction  of  n 
power  house  at  the  junction  of  KensInRton 
Avenue  and  tlie  Delaw.are.  Lackawanna  & 
Western  Railroad  tracks,  to  co.st  about 
«16.000. 

ALLRNTOWN.  PA.  —  The  Allen  Tire  & 
RUMter  Company.  510  Hamilton  Street,  has 
HWartletl  the  contract  lo  the  .Mlentown  Con- 
slniclion  Company.  Fifth  and  Haitillton 
Streets,  for  the  erection  of  a  factory  for 
the  manufacture  of  tirfs  and  tubes,  to  cost 
.ibout  $2,500,000.  Electrical  equipment  will 
lie  Installed 
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W.\TSONTOWN.  PA.— .\n  Issue  of  $15.- 
000  In  bonds  has  been  authorize<l  by  the 
citizens  for  improvements  lo  the  municipal 
power  plant. 

BAI.TIMt)RE.  MD.- The  Whitaker  Paper 
Company.  4I.'i  Guilforil  ,\\enue.  received  bid 
from  H.  F.  liennelt  BuildiuR  Company.  123 
South  Howard  Street,  for  the  erection  of  a 
warehouse  huihling  to  cost  about  $1,000,000. 
WirinR  an'I  fixtures  for  electric  lights  will 
be    installed. 

PORTSMOUTH.  VA.— Bids  will  b-  re- 
ceived by  the  Bureau  of  Yards  and  Docks. 
.Navy  l>e|iartmenl.  Washington.  D.  C.  until 
Se|it.  14.  for  1.000  ft.  siiiRle  conductor  cable 
for  Portsmoutli.      (Specitlcalion   6271.) 

W.\SHI.\C,TON.  D.  C. — Kids  will  b,  re- 
ceived at  the  ollice  of  the  Chief  SiRUal  Olli- 
cer.  C.  S.  .v..  War  Department.  Washington. 
D.  C..  until  Sept.  14.  uniler  PR  44"2 — ICP. 
for  furnishing  two  telephone  switchboards. 
100. lln.-.  loi-ai  battery,  jacks  anrl  siRnal.s. 
one  position  to  be  serially  numb*'red.  and  1  .^ 
conl   circuits   with  single  supervision. 


North  Central  States 

AKRON.  OHIO  -  A  boulevard  llghtlnR 
system  for  Slorer  .Vvenue  has  been  ap- 
proved by  the  City  Council. 

AKRON.  OHIO  — The  Portage  Lakes 
Imprt>\'ement  .Vssociation  has  been  assured 
by  the  .Northern  Ohio  Traction  &  Light 
Company  of  Akron  that  a  high-tension 
liRht  line  will  be  erected  to  the  lakes  next 
year. 

CLEVELAND.  OHIO.  —  It  has  been  re- 
ported that  the  WheelinR  &  Lake  Erie  Rail- 
road.     Leader-News      Building.      Cleveland. 


contemplates  eli-ctrification  of  Its  lines  In- 
1  lurling  the  erection  of  a  iwwer  house  near 
'"onesville  ami  high-tension  transmission 
lines  to  .\kron  and  Canton. 

CLEVELA.ND.  OHIO. —Contracts  liave 
been  awarded  by  the  city  ollicials  as  fol- 
lows: for  turbo-generator,  to  the  Allis- 
Chalmers  Mfg.  Comiianv.  Cleveland  at 
$188.1100;  switchboaril  to  the  Westinghouse 
Electric  &  iManufacturlng  Company  69().''> 
Susiiuehanna  Street,  Pittsburgh,  i'a..  at 
$12,707  ;  condenser  and  auxiliaries  to  the 
V.nieeler  Condenser  Company.  Indianapolis, 
ln<I..  at  $65,000. 

ELYRIA.  OHIO. —  The  Reliance  Crane 
Com  i:Miy  has  plans  under  way  for  the  con- 
struction of  a  factory  and  power  hou.se  to 
cost  about  $125,110(1.  Watstm  Engineering 
Company.  Ilipimdrome  Building.  Cleveland. 
:'re  engineers. 

COLl'.MIilA  CITY..  IND.  —  The  Citv 
Council  has  filed  petition  with  the  Public 
Service  Commission  for  approval  of  an 
issue  of  $75.00(1  in  bonds  for  the  Installa- 
tion of  new  eftuii*menl  in  and  rei)atrs  lo  the 
Columbia  (^ity  Light.  Power  and  Water 
Plant. 

BEAVER  D.\M.  WIS  — The  Wisconsin 
Power.  I.,lght  &-  Heal  Company  contem- 
plates the  erection  of  a  power  house  at 
Beaver  Dam.  Mutter  Construction  Com- 
pany. 128  Western  Avenue.  Fond  dii  Lac, 
are  engineers. 

HCDSOX.  AVIS— The  Riirkhardt  Milling 
&  Power  Compan.v  will  soon  award  the 
contract  for  'the  erection  of  a  power  house 
to  cost  about  $40,000.  Holland.  .Xckermfen 
&  Holland.  122  North  Fourth  .\vende.  Ann 
.-\rhor.   Mich.,   are  enulneers. 

MTLWAT'KEE  WIS.  —  The  Sewerage 
Commi.ssion  contemniates  the  erection  of  a 
liower  hou.se  to  cost  .-"bout  $250,000  includ- 
ing efiuiinuent,  in  connection  with  the  sew- 
age system. 

CRYSTAL  LAKE.  IOWA. — Bids  will  be 
received  liy  F.  A.  Gabrielson.  secretary, 
until  Seiil.  30.  for  electrical  work,  heat- 
ing and  plumbing  for  the  Consolidated  In- 
dependent School   District  of  Crystal  I.»ike 

ROPKIXTOX.  IOWA.  —  The  Ilopkinton 
Electric  Light  &  Power  Company  has  plans 
tmder  wav  for  the  erection  of  a  power  house 
to  cost  about  $35,000  Holland,  .\ckerman 
&  Hollanil.  122  North  Fourth  Avenue.  Ann 
Arbor.   Mich.,   are  engineers. 
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STOCKPORT.  IOWA. — Tlie  Van  Euren 
Light  &  Power  Company  of  Stockport  has 
applied  to  the  State  Railroad  Commission 
for  permission  to  erect  electric  transmission 
lines  to  Farminfjtoii.  Bonaparte.  Keosauqua. 
Cantril  and  Milton. 

BURLINGTOX.  KAN. — A  charter  for  the 
organization  of  a  local  corporation  capital- 
ized at  $25.0110  has  been  granted  for  the 
installation  of  an  electric  lighting  plant. 

OS.\WATOMIE.  KAN.  —  Bonds  to  the 
amount  of  $85.0011  have  been  voted  for  ex- 
Ii-nsions  and  improvements  to  the  municipal 
light  and  water  plant. 

()TT.\W.\.  K.4N. — The  proposal  to  issue 
.<ll).'i.iiiiii  more  in  bonds  will  be  submitted 
lilt-  voters  at  a  special  election  soon,  of 
which  $165.0110  will  be  used  for  improve- 
ments to  the  light  and  water  plant. 

TOPRKA,  K.A.N.  —  The  Security  Benefit 
Association  has  preliminary  plans  under 
way  for  the  construction  of  a  hospital  and 
detention  building  including  a  power  bouse 
to  cost  about  $:ion.nO0.  Schmidt.  Garden  & 
Martin,  lot  South  Michigan  Avenue.  Chi- 
cago. 111.,   are  engineers. 


GI;i;KXSBORO.  AL.\. — The  city  officials 
contemplate  the  establishment  of  an  elec- 
tric   light    and    water    plant    to    cost    about 

$12,000. 

.IUDSONIA.  ark.— The  Arkansas  Hydro- 
Electric  Development  Company.  Little  Hock, 
contemplates  the  erection,  by  day  labor,  of 
the  first  unit  of  a  hydro-electric  plant  on 
the  Little  Red  River,  about  eighteen  miles 
from  this  place,  to  include  a  10.500-hp, 
power  lilant  and  a  dam.  at  a  cost  of  about 
$1,208,000.  Dickinson  &  Watkins.  Little 
Rock,   are  residei^t  engineers. 


Southern  States 

WINNSBORO,  S.  C.  —  The  Winnsboro 
Mills  contemplates  the  installation  of  3.000 
kva.  bank  of  transformers  in  a  new  mill 
now  under  construction. 

TOCCOA.  GA. — The  Toccoa  Falls  Light 
&  Power  Comi^any  has  work  under  way  on 
the  construction  of  a  hydro-electric  plant 
on  Toccoa  Mountain.  Plans  include  the 
erection   of  a  dam. 

DELRAY.  FL.\.  —  Bids  will  be  received 
until  Sept.  25  for  the  installation  of  an 
engine  and  equipment  for  electric  light  unit. 
W.   A.   Brennan   is  town   clerk. 


Pacific  and  Mountain  States 

KVEREITT.  WASH.— The  development  of 
a  power  project  on  the  Sultan  River  and 
Olney  Creek  in  Snohomish  Coimty  is  being 
jilanned  by  the  Sounil  Power  Company. 
H.  O.  Pond.  25  Broad  Street.  New  York. 
.V.    Y.,    is  president. 

SEATTLE.  WASH. — Contract  has  been 
awarded  to  Thomas  D.  MacNeil.  of  Mt. 
Vernon,  by  Washington  Dairymen's  .Asso- 
ciation for  the  erection  of  a  main  building. 
)iower  house,  etc.  f'ost  is  estimated  at 
about  $88.0(1(1.  p.  w.  Sbubert.  Railway 
Exchange    Building,    is   engineer. 

PORTLAND.  ORE. — The  Columbia  Val- 
ley Power  Company,  organized  under  the 
laws  of  Delaware,  has  applied  for  permis- 
sion to  operate  in  Oregon.  X.  P.  Simon. 
Board  of  Trade  Building.  Portland,  is  Ibe 
Oregon   representative   of  the   company-. 

UOrXDUP.  MONT. — The  installation  of 
an  ornamental  street-lighting  system  will 
be  made  on  certain  streets  of  the  citv.  to 
cost  about  $25,000. 

PliEBLO.     COL. — The    Colorado    Fuel  & 

Iron  Comj.iany  contemplates  the  erection  of 

,i    jiower    bouse    and     the    electrification  of 
somi^   mills. 


Canada 

ST.  JOHN.  N.  B.— The  Federal  Depart- 
ment of  Marine  and  Fisheries  has  appro- 
priated $25,000  for  the  installation  jf  radio 
stations  in  St.   John   Harbor. 

WINDSOR.  N.  S. — A  local  company  is 
being  organized  for  the  development  of  a 
project  to  consist  of  a  i>ulp  mill.  S.OOO-hp. 
power  plant,  etc..  to  cost  about  $250,000.  T. 
B.  .\tkins.  of  Windsor,  and  Wright  &  Jod- 
rey.  of  Wolfville.  are  interested. 

FENELON  FALLS.  ONT.  —  Plans  arc 
under  way  for  the  construction  of  a  new 
waterworks  and  Are  protection  plant  lOlec- 
trically  driven  centrifugal  jtumps  will  be  in- 
stalled.   Oliver  Smith,  of  Lindsay,  is  engineer. 

KAPUSKASING.  ONT.  —  The  Govern- 
ment has  decided  to  aid  in  the  development 
of  water  power  and  the  establishment  of  a 
townsite   at   this  place. 

TORONTO.  ONT. — The  Marconi  Wire- 
less (^ompany  of  Canada.  Ltd..  contem- 
plates the  erection  of  an  experimental  sta- 
tion for  wireless  communication  between 
Canada  and  England. 

COATICOOK.  QUE. — A  by-law  has  been 
passed  authorizing  borrowing  $60,000  for 
the  construction  of  a  new  dam  and  iiower 
liouse. 


(Issued    .\ug.    21.    I<t20) 

1.350,925.  lNSf7,ATioN- ;  Giuseppe  Faccioli. 
Pittsfleld.  Mass.  .\pp.  filed  Maicb  20. 
1917.      Oil   filled   bu.-sbing. 

1,350.933.  Alternated  Time-Controi.,led 
.Mechanism  for  Iro.vs:  Jose  .\.  Oca- 
Balda,  New  York.  N.  Y.  App.  filed  Aug. 
1.    1919.      Clock    controls    cuiient. 

1.350.936.  Insvlator;  Frank  W.  Peek,  Jr.. 
Pittsfleld,  Mass.  App.  filed  March  15. 
1917.  Combination  of  conducting  shapes 
for"  stress  distribution   in  bushing. 

1.350.937.  Cn.vTRoi.i.ER  for  Ei.KrTRK-  Motors  ; 
Charles  I.  Perrv,  Schenectady,  N.  Y.  App. 
filed  Dec.  6,  1918.  Manual  controller 
operates  motor  controller  to  give  definite 
speeds. 

1,350.954.  OpToPhio.NF, ;  .\rchibald  Barr  and 
William  Stroud,  Annicsland.  Glasgow, 
Scotland.  App.  filed  Nov.  26,  1919.  Pro- 
duies  musical  notes  for  blind  to  read 
printing. 

1,350,956.  Alkaline  Accumulator:  An- 
toine  Marius  Cave.  St.  Etiennc,  France. 
App.  filed  Nov.  7,  1918.  Metallic  cloth 
wi-ai)ped  around   electrodes. 

(Issued    Aug.    31,    1920) 

1.351.019.  Electric  REGULATiNfj  Rheostat; 
Lawrence  Boothman,  Manchester,  Eng- 
land.      App.    filed    March    -1,    1915.      Two 

elements. 

1.351,023.  Controller  for  Small  Motors: 
loscph  L.  Chantcmerle,  Turtle  Creek,  Pa. 
App.  filed  Jan.  14,  1918.  For  foot  opera- 
tion. 

1  351,027.  Rklay;  David  C.  Davis.  Wilkins- 
burg.  Pa.  App.  filed  June  17.  1918.  Fre- 
qut.*nc>'    :ir-tuated. 

1,351.030.  Arc-Weldin(i  System  :  Hans 
Fahnoe.  Pittsburgh.  Pa.  .\pp.  filed  Sept. 
3.  1919.  Improved  starting  characteristics. 

1.351.033.  Sv.stem  of  DisTRiiii'TioN  ;  Charles 
l.e  Gevt  Fortesrue.  Pittsburgh.  Pa.  .\pi). 
filed   liec.    1.   1915.      Regulation  of  voltage. 

1.351.035.  Dynamo  -  Electric  Machine: 
Rudolf  E.  Ilellinund.  Pittsburgh.  Pa.  App, 
filed  Dec.  II.  1915.  Dynamotor  voltagi- 
r.'itio  varied. 

1.351.036.  Dynamo-Electric  Machine: 
Rudolf  E.  Hellmund.  Pittsburgh.  Pa.  App. 
filed  May  8.  1916.  Dynamotor  voltage 
ratio  varied. 

1,351,012.  System  of  VENTiLATmN  for 
Transformers:  Carl  G.  Jones,  Wilkins- 
hurg.  Pa,  App.  filed  Aug.  3.  1917.  Aspi- 
rator   draws    air    from    above    oil. 

1,351,05  1.  ELErrnic  Sapiron  ;  Edwin  Miller, 
Hartford.  Conn.  .\pp  llb-d  Jan.  19.  192U. 
Cord  support. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patent.^ 


1.351,055.  Klkctkic  Rkci-lation  :  George 
G.  Milne,  Rye,  X.  Y.  .\pp.  filed  Feb.  17. 
1917.      Self-regulating  dynamo. 

1.351,059.  Shi'nt  .\ttachment  for  Brush- 
es :  Fl'ank  D.  .VewblU'y,  Pittsburgh,  Pa. 
App.  filed  July  6,  1917.  Detachable 
brush. 

1.351,061.  Tkansix)RMEB;  John  F,  Peters, 
Pittsburgh,  Pa.  App.  filed  April  6,  1917. 
Eliminates  distortions  in  three-phase 
transformers    star   ^-onnected. 


I.:i51.(i59.      Sluinl    Attacbmeni    for    {'.rushes 

1.351.071.  Condenser:  Phillips  Thomas. 
Edgewood    Park,   Pa.      ,\pp.  filed  June  15. 

1917.  High  dielec'tric  strength. 
1.351,114.       Process    of    Electrical!. v    I  e- 

I'ositino  Ali'MINFM  :  <:len  L.  Williams. 
New    York.    N.    Y.      App.    filed    March    11. 

1918.  Producing  .'ilumliuun  from  lom- 
pound  dissolved  in  liquid  anhydrous 
vi-blclc. 

1,351.150.  Device  for  Attacminc  Electric 
LuMtT  Fixtures  to  Outlet  IJoxer:  Rich- 
ard Battle,  Okmulgee  Okla.  App.  filed 
April   11,   1919.      For  fai.s  or  thi>  like. 

1.351.191.  Electrical  Connectino  Device: 
.Maximilian  SUlon.  Bridgeport.  Conn.  App. 
filed  Nov.  2A.  1916.  Contact  bludcs  In- 
tir<^hangeuble  with   receptuclcs. 


Miscellaneous 

VILLA  ACtTNA.  COAHUILA.  MEXICO. 
— The  Mexican  Government  has  granted  a 
concession  to  Antonio  Guijosa  for  the  con- 
struction of  an  electric  light  and  power 
plant  at  this  place.  The  plant  will  be  of 
sufficient  size  to  furnish  power  for  the  oi>er- 
ation  of  pumping  plant  for  irrigation  pur- 
]ioses  on  the  American  and  Mexican  sides 
of  the  Rio  Grande  River, 


1  351.203.     Pli'g  Cut-Out  Base:   Robert  C. 

Cole.  Hartford.  Conn.     App.  filed  Feb.  27, 

1919.      Rapidly    assembled. 
1  .■!51.214.      Electric   Switch:    Norman   W. 

Xutt.   Trenton.   X'.   J.     App.   filed  Jan.   29, 

1919.      Lamp   socket. 
1  :!51.254.       .Vudiphone  :     Charles     Larrick. 

Los    Angeles.   Cal.      App.    filed    March  26 

1919.      Improved    type. 
1.351.255.       I-iGHTiNC.    Fixture:     Abraham 

Lazer.son.    Chicago.    111.      .Vpp.    filed   Jan. 

26.  1920,    Directs  large  part  of  light  down, 

1.351.270.  Squirrel  Cage  Winding  Con- 
struction :  Nathan  Wilkinson,  Milwau- 
kee, Wis.  App.  Hied  .\ug.  27.  1914.  An 
improved  method  of  welding  end  members. 

1.351.271.  Method  of  and  ArrARATUS  TOR 
Electric  Welding  :  Nathan  Wilkinson. 
Wauwatosa.  Wis.  App.  filed  Aug.  27, 
1914.      For   welding   end    bars. 

1.351,291.     Electric  Motor:  Nils  D.  Levin. 

Columbus.  Ohio.     .\pp.  filed  .\pril  7,  1916. 

For  iKse  in   mines. 
1.351,350.       Interposed    Fabric    MACHI^fB: 

Willi.im     S.     Southwick.     Clinton,    Mass. 

App.     filed     April     22.     1918.       Improved 

machine. 
1,351.356.     .Sound-Detecting  Device;  Wil- 
liam S.  Tucker.  Thames  Ditton.  England. 

App.  filed    Ian.   6.  1919.     For  determining 

position  of  gun. 
1.351.396.      Ignition   System   for  Internal 

CoMnusTio.N  Engines:  .\lbert  H.  Midgley. 

Acton  Vale,  Eng.     App.  filed  Feb    6.  1919. 

Reduces   wiring. 
1,351.4  22.      Ei.ECTnir    Signaling    System: 

Simon  B.  Hess,  .lamaica.  N.  Y.     App.  filed 

Sept.    19.   1916.      Fire  alarm. 
1.351.432.  Music'  Recorder:  Philip  J.  Meahl. 

Summit.  N.  J.     .\pp.  filed  .March  27.  1919. 

Recoi'ds    on    p.aper    rolls. 

1  351.443.  Co.NTllOL  SWITCH  FOR  CINEMATO- 
GRAPHIC Targets;  William  P.  Robertson. 
New  vork,  N.  Y.  App.  filed  June  7.  1919. 
Improved    housing. 

1.351.445.  .Means  for  Holding  Formkb 
.Metal  I'moces  While  They  Are  Beino 
Ki.Ki'THiiAi.LV  Wei.deii:  Herbert  M.  Smltn, 
Great  HarrluKlon.  .Mass.  App.  filed  bept 
30.    1918.      Holds   p.irts  exai  tly   to  slxe. 

1.351.446.  Co.MHiNATioN  Wei.iuno-Macihnk; 
H.lbert  M.  Smith.  Great  Biurington. 
.Vlass.  App.  filed  Sept.  30.  1918.  VSork 
hold    on    a    rotating    arbor. 

1  351.4  58.      Treatment  of   Petroleum   and 
Like    Oils  ;    Edward    W.    Wynne 
pool.     Eng.       App.     filed     Aug.     28, 
Improved    appai.atus, 

1.351478.      Electric  Glue   Heater:   Harry 
Kain.   Con    L.    Miles   and    Glen   A. 
son.     Wabash.     Inil.       .\pp.    filed 
1920.       Simple    slru<tuie. 
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Rural  Service  Controversies  ITnnecessary 

IN  SOME  (luarter.s  there  is  a  tendency  toward  con- 
trovertv  between  the  contractor-dealer,  the  small 
private-plant  manufacturer  and  the  central  station  over 
the  rural  service  situation.  This  is  as  unfortunate  as  it 
is  unnecessarv,  and  it  is  to  be  hoped  that  the  leaders 
of  these  three  branches  of  the  electrical  industry  will 
be  far-siphted  enough  to  squelch  the  tendency  promptly 
wherever  it  appears.  The  field  is  so  big  that  the  private 
plant  and  the  central  station  both  have  more  than  they 
can  comfortably  handle  for  years  to  come  without 
coveting  each  other's  field.  Each  will  give  service  in 
its  own  field  so  long  as  the  cost  and  reliability  com- 
bined are  better  than  the  other  can  give,  and  no  amount 
of  controversy  can  change  the  fact.  The  contractor- 
dealer  and  the  central  station  can  ill  afford  to  argue 
their  respective  rights.  Both  are  factors  in  a  vital 
service  in  the  field  and  by  a  little  careful  planning 
co-operative  schemes  can  be  worked  out  that  will  benefit 
all. 

Reliable  Service  First 

RELIABILITY  of  service  has  been  the  glory  of  the 
,  central-station  industrj-  for  many  years.  The  time 
and  money  which  have  been  expended  to  maintain  a 
reputation  for  continuous  energy  supply  are  utterly 
unrealized  by  the  public.  All  human  institutions  have 
their  limitations,  however,  and  there  is  food  for  thought 
in  the  recent  loss  of  a  large  power  contract  by  a  central 
station  which  offered  to  furnish  energy  at  a  cost  about 
5  mills  less  per  kilowatt-hour  than  the  industrial  plant 
concerned  was  attaining.  The  mill  owners  refused  to 
sign  because  of  irregularities  in  the  operation  of  the 
local  urban  distribution  system,  contending  that  the 
annual  saving  in  energy  cost  would  count  but  little 
against  the  cost  of  a  shutdown  several  times  a  year. 
Such  experiences  are  not  pleasant  reading  for  central- 
station  managers:  but  if  they  lead  to  the  establishment 
of  ring  feeders  for  impoi-tant  industrial  districts,  or 
to  the  provision  of  emergency  inter-substation  tie  lines 
or  reserve  capacity  underground  or  overhead,  they  at 
least  point  the  way  toward  the  logical  development  of 
reliable  service.  The  old  adage  against  putting  too 
many  eggs  in  one  basket  applies  also  to  industrial  power 
feeders. 

Distribution  Losses  and  Fuel  Scarcity 

ONE  compensation  for  high  fuel  costs  to  public 
utilities  is  the  justification  they  accord  to  tests  and 
investigations  formerly  restricted  in  scope  because  of 
operating  exigencies,  lack  of  time  to  canvass  areas 
remote  from  headijuarters  and  the  expense  of  thorough 
analyses  of  elusive  phenomena.  Distribution  system  effi- 
ciency with  a  given  investment  in  lines  and  transformers 
now  "ties  in"  so  closely  with  fuel  supply  and  expense 


that  it  is  no  longer  excusable  to  let  such  losses  "run 
wild."  If  a  kilowatt-hour  at  the  consumer's  meter 
requires  1.5  kw.-hr.  at  the  station  switchboard,  the  loss 
easily  represents  an  extra  pound  of  coal  on  a  system 
enjoying  high  plant  efficiency,  and  the  present  reward 
of  reduced  line  and  transformer  losses  is  greater  in 
dollars  and  cents  than  ever  before  in  the  history  of 
central-station  operation.  Besides  this,  the  conserva- 
tion of  fuel  is  sufllcient  incentive  to  set  in  motion  keen- 
edged  analyses  of  lost  and  unaccounted-for  energy,  even 
if  the  prices  of  heat  units  delivered  to  the  turbo- 
generating  sets  were  still  at  pre-war  levels. 

The  High  Cost  of  Money 

IF  THERE  are  still  those  who  cannot  understand  that 
the  public  utilities  must  pay  high  rates  of  interest 
for  the  money  required  for  expansion  and  for  the  main- 
tenance of  service  on  the  high  level  that  the  jieople  de- 
mand, then  the  loan  that  the  French  Republic  has  floated 
within  the  past  few  days  in  the  United  States  should  be 
a  convincing  eye  opener.  When  the  government 
of  a  great  victorious  nation,  with  its  world-famous 
record  for  thrift  and  recuperative  power,  is  in  the 
market  to  sell  bonds  at  8  per  cent,  how  can  public  utili- 
ties, with  their  restricted  earnings,  obtain  money  at  a 
lower  price?  Yet  until  a  higher  rate  of  return  is 
granted  to  them,  as  a  matter  both  of  elementary  justice 
and  public  expediency,  only  the  strongest  among  them 
can  pay  this  price,  and  as  a  necessary  con.sequence 
development  is  everywhere  retarded  or  indefinitely  post- 
poned. 

Co-operation  of  Electrical  Interests 

«/^0-OPERACTION,"  rather  than  the  more  passive 
V>  form,  "co-operation,"  would  be  a  good  name  for 
the  spreading  movement  in  the  Far  West  which  is 
intended  to  "promote  the  growth  of  the  electrical  indus- 
try in  all  its  branches  through  the  co-ordination  of 
effort  in  the  rendering  of  better  electrical  service  to  the 
public."  Originating  in  California  in  1917,  the  move- 
ment was  composed  of  the  four  branches  of  the  indus- 
try— manufacturers,  contractor-dealers,  jobbers,  and 
central  stations — united  under  the  name  of  the  Califor- 
nia Electrical  Co-operative  Campaign.  Following  an 
unknown  trail,  the  advisory  committee,  which  is  the 
executive  and  directing  body,  proceeded  slowly  and  with 
the  greatest  caution  to  avoid  missteps.  One  whole  year 
was  spent  in  procuring  the  adoption  of  the  idea  by  the 
industry ;  next  followed  the  employment  of  field  men 
who  visited  the  dealers  and  stimulated  them  to  render 
better  service,  and  after  this  an  advertising  represent- 
ative and  an  architectural  representative  were  em- 
ployed who  have  been  exceedingly  active.  The  result 
of  all  this  activity  has  been  that  far  more  is  known  by 
Californians  about  electricity,   its  uses  and  the  possi- 
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bilities  of  its  future  application  than  in  most  other 
states.  Moreover,  the  people  have  been  most  receptive 
to  the  plan  and  have  actively  assisted  and  been  sympa- 
thetic in  the  solution  of  the  local  problems  of  the 
industrj'. 

With  the  California  example  in  mind  the  North- 
west Electric  Light  &  Power  Association  has  formed 
the  Northwest  Electrical  Service  League,  similar  in 
purpose,  organization  and  scope  to  the  California  plan. 
In  British  Columbia  and  in  Ohio  the  plan  is  to  be  tried. 
With  this  rapid  growth  of  a  movement  which  has  proved 
its  value  beyond  doubt  the  question  arises  as  to  its 
ultimate  expansion,  which  already  has  taken  the  form 
of  a  national  program.  The  experience  of  the  Cali- 
fornia committee  favors  isolated  group  control  without 
many  set  rules  of  conduct.  Because  of  its  purposes  the 
plan  requires  intimate  dealing  with  a  wide  variety  of 
local  subjects ;  so  that  while  national  in  scope  its  control 
must  take  into  consideration  first  and  last  its  direct 
local  appeal. 


The  Emergency  Plant 
at  Niagara 

ONE  of  the  greatest  feats  of  war-time  effort,  the 
building  of  the  new  100,000-hp.  plant  at  Niagara 
Falls,  is  described  in  our  columns  this  week  by  the  vice- 
president  and  chief  engineer  of  the  Niagara  Falls  Power 
Company,  John  L.  Harper,  and  his  right-hand  men. 
To  build  a  station  of  this  capacity  is  a  distinguished  task 
under  any  circumstances;  to  carry  it  through  with 
equipment  ordered  from  various  sources  without  detailed 
and  homogeneous  specifications  and  at  top  speed  is  an 
achievement  that  reflects  particular  credit  on  both  the 
company  engineers  and  the  manufacturers  who  put  their 
best  talent  and  energy  into  meeting  the  emergency. 
The  immediate  work  at  hand  was  to  put  on  duty  as 
speedily  and  efliiciently  as  possible  all  the  remaining 
water  available  at  Niagara  under  the  treaty  with  Great 
Britain.  The  War  Department  called  for  plans  and 
finally  adopted  one  of  those  presented  by  the  Hydraulic 
Power  Company  of  Niagara,  one  of  the  three  large 
companies  then  utilizing  the  power  of  the  great  cataract. 
The  first  step  toward  unified  action  was  the  actual 
consolidation  of  these  three,  and  early  in  May,  1918, 
orders  were  given  to  proceed. 

The  work  carried  out  involved  the  deepening  of  the 
intake  from  the  Niagara  River,  improved  protection 
from  ice,  deepening  the  hydraulic  canal  through  the 
city,  the  excavation  of  three  slope  tunnels  from  the 
forebay  to  the  brink  of  the  river,  and  finally  the  build- 
ing of  the  hydro-electric  plant  itself  as  an  extension  of 
Station  No.  3  of  the  Hydraulic  Power  Company  system. 
Three  hydro-electric  units  of  uniform  size,  aggregating 
100,000  hp.,  were  ordered — one  complete  from  the  Allis- 
Chalmers,  one  generator  each  from  the  General  Electric 
Company  and  the  Westinghouse  company,  and  the  two 
corresponding  turbines  from  the  I.  P.  Morris  Company. 
To  the  hearty  co-operation  of  these  great  works  the 
prompt  success  of  the  enterprise  is  due.  Without 
specific  guarantees  of  efficiency  and  with  a  free  hand  in 
design,  all  co-operated  in  providing  similarity  of 
exterior  appearance  and  inherent  characteristics  and 
turned  out  a  machine  representing  the  highest  develop- 
ments of  the  art.  Each  unit  has  proved  capable  of  con- 
tinuou.s  operation  at  40,000  hp.,  at  present  the  record 
rating  for  a  single  hydro-electric  unit.  For  the  several 
wheels  it  appears  that  the  hydraulic  efficiency  will  reach 


fully  93  per  cent,  while  the  efficiency  reckoned  from 
headwater  to  switchboard  will  be  more  than  90  per  cent. 
Rush  work  though  it  was,  the  results  have  been  of  the 
most  distinguished  character.  The  first  unit  was 
actually  put  into  service  in  nineteen  months  and  this 
time  could  have  been  shortened  by  about  five  months 
had  the  work  not  been  slowed  down  after  the  armistice 
was  signed. 

The  greatest  opportunity  for  improvement  in  effi- 
ciency has  in  late  years  been  in  the  turbines  and  their 
accessories.  Electrical  generator  design  long  ago 
reached  a  point  where  in  large  units  to  operate  under 
given  conditions  variations  in  efficiency  are  likely  to  be 
measured  only  in  tenths  of  1  per  cent.  The  whole 
increase  of  the  last  decade  is  almost  exclusively  due  to 
betterment  of  the  hydraulic  end  of  the  unit,  chiefly  in 
the  reduction  of  frictional  and  eddy  losses.  In  the 
Niagara  work  great  care  was  taken  to  keep  down  the 
velocities  of  flow  in  the  path  to  and  from  the  wheels. 
The  former  portion  of  the  task  was  carried  out  along 
lines  somewhat  familiar.  The  latter  rested  upon  the 
improvements  in  draft-tube  practice,  to  which  are  in  no 
small  measure  due  the  remarkable  results  attained. 
Careful  design  and  finished  execution  of  the  wheels 
themselves  did  the  rest. 

The  net  result  has  been  an  eflSciency  to  the  switch- 
board not  likely  to  be  raised  materially.  The  setting 
of  the  units  involved  structural  problems  on  account  of 
the  great  weights  dealt  with,  but  the  conditions  appear 
to  have  been  most  successfully  met  in  every  particular. 
In  the  general  plan  of  hydraulic  work  the  matter  of 
winter  water  supply  in  defiance  of  ice  came  to  the  fi'ont, 
but  fortunately  more  than  a  score  of  years'  experience 
vvith  local  conditions  furnished  the  requisite  data  for 
the  solution.  A  wide  and  deep  channel  was  cut  outward 
to  the  normal  limit  of  ice  in  the  stream  and  then 
extended  upstream.  Shoreward  a  screen  of  concrete 
piers  and  booms  was  built  in  double  rank,  keeping  the 
float  ice  out  of  the  intake  channel.  Our  heartiest  con- 
gratulations are  due  on  the  energy  and  skill  which  have 
so  promptly  made  available  this  great  increase  in  the 
practical  usefulness  of  the  cataract. 


Construction  Accounting 
Needs  Attention 

ANALYSIS  of  property  accounts  that  reveals  serious 
.  errors  is  an  all  too  common  experience  when  it  is 
necessary  to  dig  into  past  records.  It  is  not  uncommon 
in  an  attempt  to  ascertain  the  cost  of  a  specific  property 
unit  to  find  general  property  accounts  disregarded 
entirely  and  an  engineer's  estimate  of  what  the  unit 
should  have  cost  substituted.  Such  a  situation  is  due  to 
inexcusable  carelessness  in  the  building  up  of  accounting 
.systems,  in  that  those  responsible  have  specified  the 
ultimate  result  without  proper  consideration  of  the 
means  for  attaining  that  result.  Elsewhere  in  this 
issue  will  be  found  a  discussion  of  construction  account- 
ing and  its  relation  to  the  general  property  accounts 
of  the  utility.  An  accounting  system  that  does  not  pro- 
vide proper  methods  of  securing  ultimate  results  by  a 
carefully  planned  construction  accounting  system  is  a 
source  of  weakness,  particularly  when  dealings  with 
commissions  must  be  had.  A  clear,  indisputable  record 
of  the  actual  cost  of  property  units  may  be  the  subject 
of  differences  in  opinion  as  to  whether  costs  have  been 
kept  to  the  lowest  possible  limit,  but  as  compared  to  an 
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estimate  in  which  opinions  as  to  what  costs  should  be 
are  the  guidinjr  factor  the  actual  cost  record  is  a  tower 
of  strength.  Actual  investments  are  a  vital  factor  in 
determininK  rates,  and  utilities  cannot  afford  to  handi- 
cap themselves  by  carelessness  and  short  cuts  in  con- 
struction accountinp  methods  that  cast  doubt  on  the 
accuracy  of  their  general  property  records. 


Elements  of  Sound  Power 
Developments 

PUBLIC  utilities,  for  their  own  salvation  if  for  no 
other  reason,  should  take  it  upon  themselves  to  in- 
struct the  public  regarding  the  elements  of  sound  water- 
power  development.  They  should  point  out  to  the  lay- 
man that  it  is  not  sufficient  merely  to  have  potential 
water  power.  It  must  lie  technically  feasible  to  develop 
the  power  economically,  and  there  must  be  a  market 
available  within  reasonable  distance.  Consideration 
must  be  given  to  variations  in  water  flow  during  the 
year.  The  minimum  flow  limits  the  power  which  can  be 
developed  unless  storage  or  a  reserve  steam  plant  is  pro- 
vided. The  cost  of  these  must  logically  be  charged 
against  the  water-power  development.  In  addition  it 
should  be  emphasized  that  subsoil  formation  must  have 
careful  attention  because  otherwise  the  water  in  storage 
may  leak  through  or  the  dam  may  be  washed  out,  while 
if  the  site  is  in  rugged  country,  away  from  transporta- 
tion, the  construction  may  be  impracticable  or  prohibi- 
tively expensive. 

Last  but  not  least,  attention  should  be  called  to  the 
necessity  of  a  market  within  economical  transmission 
distance.  To  have  a  possible  market  is  not  enough. 
One  must  exist.  It  is  not  good  engineering  to  pay  fixed 
charges  on  the  whole  development  and  have  a  demand 
for  only  a  part  of  the  power.  Furthermore,  there  is 
little  economy,  if  any,  in  developing  a  water  power  for 
only  part  of  the  ultimate  output,  since  the  first  invest- 
ment is  the  heaviest. 


Arithmetic  and 
Rate  Fixing 

ADISIXCLINATIOX  to  prepare  in  brief  form  a 
thorough  computation  demonstrating  the  estimated 
possibilities  and  justice  of  questioned  rates  is  natural  to 
a  central-station  manager  who  realizes  that  judgment 
plays  a  leading  part  in  the  determination  of  rates  by 
the  regulating  commission.  In  trying  to  ascertain  the 
cost  of  a  particular  service  certain  operating  expenses 
can  be  set  down  with  fair  accuracy,  and  sometimes 
initial  plant  and  development  costs  are  available  to 
enable  the  rate  base  to  be  found  to  a  substantial  per- 
centage of  its  total.  Beyond  the  zone  of  definite  figures, 
however,  lies  a  sort  of  No  Man's  Land  of  uncertainty 
across  which  the  way  must  be  picked  according  to  the 
wisdom  and  judgment  of  those  who  are  attacking  the 
problem  of  conquering  the  combined  tangibles  and 
intangibles  of  rate  determination.  It  is  because  of  the 
latitude  involved  in  passing  upon  cost  exhibits  and 
estimates  of  rate  equity  that  it  often  seems  not  worth 
the  effort  to  set  down  the  arithmetic  of  rate  making. 
Such  an  attitude  overlooks  the  value  of  computations 
from  the  .standpoints  of  suggestion  and  of  open-handed 
publicity.  The  commission  may  modify  the  computa- 
tions and  it  may  make  sweeping  changes  in  the  assump- 
tions and  allocations  in  the  company's  efforts  to  vindicate 
a  particular  schedule;  but  the  possibility  of  this  ought 


not  to  deter  as  complete  a  demonstration  as  possible  of 
how  the  rate  base  is  attained  and  the  charges  thereon 
are  supported.  Rate  fixing  is  far  more  th:in  an  arith- 
metical problem;  but  it  demands  arithmetical  computa- 
tions in  order  that  the  conclusions  of  both  experience 
and  assumption  may  be  properly  attained.  Assumptions 
as  to  the  rate  of  depreciation,  period  of  cost  during 
which  investment  should  be  computed,  the  future  price 
of  money  and  other  things  cannot  be  picked  off  an 
adding  machine  like  the  items  of  a  grocery  bill;  but 
these  must  fall  into  line  in  the  grand  assault  upon  the 
factors  involved  in  a  reasonable  rate,  and  if  the  com- 
pany omits  them,  the  opposition  and  the  commission 
must  make  their  own.  A  consistent,  straightforward 
setting  forth  of  the  reasons  why  rates  in  particular  cases 
are  just  to  a  company  and  its  customers  is  as  useful  in 
the  establishment  of  a  rate  in  the  face  of  opposition  or 
ignorance  of  the  facts  as  is  the  supporting  artillery 
fire  in  an  infantry  advance.  Failure  to  set  forth  in 
arithmetical  form  the  asserted  equity  of  a  stated  rate 
under  critical  or  searching  fire  puts  the  operating  com- 
pany at  a  decided  disadvantage  in  proceedings  where  the 
best  judgment  of  all  concerned  is  needed  to  reach  a 
sound  decision. 


ElectromaKnetism  One  Hundred 
Years  Ago 

BY  A  FORTUNATE  coincidence  of  dates,  the  Elec- 
trical World  is  enabled  this  week  to  celebrate  with 
its  readers  a  memorable  day,  the  one  hundredth  anni- 
versary of  the  discovery  of  electromagnetism.  It  might 
he  said  that  the  electromagnetic  theory  had  its  incep- 
tion in  the  announcement  of  his  discoveries  by  Oersted 
on  .July  21,  1820,  and  that  it  was  fully  formulated  and 
launched  by  Ampere  on  Sept.  18,  1820,  exactly  one 
hundred  years  before  the  date  of  this  issue  of  the 
Elbi'TRICAL  World.  On  another  page  may  be  found 
a  series  of  letters  recalling  to  mind  the  wonderful  genius 
of  the  men  who  worked  out  electromagnetic  relations  in 
the  face  of  every  obstacle.  These  early  .scientists  had 
practically  no  facts  upon  which  to  build,  and  there 
existed  no  little  misconception,  prejudice  and  confusion 
which  they  had  to  overcome;  but  the  facts  established 
by  Oersted  and  formulated  by  Ampere  have  become  the 
underlying  law  of  electrical  science. 

It  is  interesting  to  note  that  Oersted  and  Ampere 
were  both  college  professors,  as  were  many  of  the  others 
whose  contributions  added  materially  to  the  work  of 
these  two.  And  in  looking  over  the  names  of  the  men 
who  have  contributed  letters  to  this  centennial  celebra- 
tion, men  distinguished  in  electrical  science  in  our  day, 
it  may  be  observed  that  most  of  them  also  are,  or  at 
least  were,  college  professors.  The  occasion  should  not 
he  allowed  to  pass,  therefore,  without  calling  attention 
to  the  great  importance  of  the  work  of  purely  scientific 
investigation  even  now  going  on  in  our  university 
laboratories  as  well  as  in  many  progressive  industries. 
By  all  means  let  this  work  be  directed  along  useful  lines 
where  possible;  yet  there  is  still  the  necessity  for  the 
exploration  of  new  ground  which  may  not  now  offer 
promise  of  fertility  but  which  may  some  day  bring  forth 
a  tremendous  harvest,  as  in  the  case  of  the  work  of 
Oersted  and  Ampere. 

Appreciation  of  the  achievements  of  these  pioneers 
should  induce  a  healthy  respect  for  the  work  of  our 
own  investigators  and  result  in  increased  encourage- 
ment of  their  efforts. 


John  Lyell  Harper 


The  engineering  geninx  back  of  flie  pmver  devel 
lias  wade  it  possible  to  use  Niagara' 

THE  most  famous  power  developmont  in  this 
country,  from  tlie  standpoint  both  of  the  ongi- 
neerinB  it  represents  and  the  servltc  it  renders 
to  industry,  is  situated  at  Niagara  Kalis.  This 
worlc  stands  as  a  monument  to  the  genius  of  .loiin 
Lyell  Harper,  whose  name  is  as  inseparably  linked 
with  It  as  Is  the  wealth  of  the  well-known  Sehoell- 
kopf  family  that  has  made  that  development  pos- 
sible. It  Is  due  wholly  to  Mr.  Harper's  vision 
and  engineering  Judgment  that  there  stands  to- 
day on  tile  American  side  a  mammoth  station  of 
2.')0.000  hp.  where  in  100  2  there  was  a  total  rating 
of  only  11.000  hp.  The  rceent  adilitlon  of  100,000 
hp.  whieh  is  described  in  tlds  issue,  built  as  a  war 
need  in  record  time  and  at  a  remarkably  low  cost. 
Is  the  latest  product  of  his  engineering  .iblllty. 
In  developing  Niagara  Falls  Mr.  Harper  has  de- 
voted mucli  study  to  wa.vs  and  means  to  preserve 
the  scenic  beauty  of  the  great  cataract. 

Besides  his  responsibilities  as  vice-president  and 
chief  engineer  of  the  Niagara  Falls  I'ower  Com- 
pany. Mr.  Harper  has  made  .scientific  Investigations 
of  the  applications  of  electric  service  in  the  elec- 
trochemical anil  el4>ctronietallurglcaI  Industries  at 
Niagara  I''.ills  and  lias  developed  and  patented 
several  electric  furnaces.  In  ail  his  work  hi>  has 
maintained    high    engineering   standards    and    Ideals 


opments  at  Niagara  Falls  irliose  resourcefulness 
s  waters  withoat  marring  its  beauty 

and  has  done  much  to  stimulate  manufacturers 
to  turn  out  the  highest  grade  of  product  rather 
than  simply  to  meet  siK'cifications.  One  outstanding 
accom)>lish!iicnt  was  Increasing  the  over-all  plant 
efliclency    from    ij.^i    to   90    per  cent. 

Mr.  Harper  was  born  at  Harpersfleld.  N.  Y..  in 
1S7.1  and  was  graduated  from  Cornell  IJnIver.'ilty 
with  the  class  of  1897.  He  first  took  up  practical 
work  with  the  Union  KIcctrie  Company  at  .Seattle. 
Wash.  A  year  later  li»'  became  assocl.ated  witli 
the  Twin  City  Uapid  Transit  Company  .and  the 
St.  Croix  Power  Company  of  Wisconsin  and  spent 
three  years  in  central-station  design  and  opera- 
tion. In  1902  he  Joine<l  the  engineering  st.itT  of 
the  Hydraulic  Tower  &  .Manufacturing  Company 
at  Niagara  Falls,  becoming  its  chief  engineer  two 
years  later.  Under  tiie  stress  of  war  needs,  the 
federal  authorities  brought  about  the  merger  of 
the  power  companies  .-it  Niagara  Falls,  and  It  is 
a  fitting  tribute  to  Mr.  Harper's  vision  and  ability 
that  the  <levilopments  of  the  consolidated  com- 
panies were  placed  in  his  hands  and  that  In  1919 
the  responsibility  of  vice-president  was  added. 
Mr.  Harper  works  with  his  head,  his  heart  and  his 
hands,  and.  great  as  his  |)ast  achievements  have 
been.  It  is  safe  to  say  that  his  labors  at  Niagara 
Falls   have   only   begun. 


Niagara  Falls  100,000-Hp.  Development' 

Although  Built  Under  the  Stress  of  War-time  Conditions,  the  Niagara  Falls  Power  Com- 
pany's New  100,000-Hp.  Extension  Embodies  the  Latest  Word  in  Hydraulic 
and  Electrical   Development        Reliability  ot  Operation  and 
Maximum  Efficiency  Given  Chief  Consideration 

By  JOHN  L.  HARPER 

Vice-president  (uid  Chief  Engineer  Niagara  Falls  Power  Company 


WHEN  the  war  came  and  shells  and  guns 
and  ships  and  motor  trucks  and  phos- 
phorus and  gas  were  found  vital  to  the 
existence  of  the  nation  and  its  allies,  our 
government  functioned  through  representatives  whose 
minds  appreciated  values  at  Niagara  other  than  in 
thundering  vibrations  and  clouds  of  spray,  wonderful 
as  both  may  be  in  times  of  peace.  There  was  no 
hesitation  on  the  part  of  the  directors  of  the  war  in 
first  restricting  Niagara  power  to  the  manufacture  of 
basic  materials  and  then  demanding  further  develop- 
ment of  power  so  that  the  production  of  these  materials 
might  be  increased.  All  parties  interested  in  power 
development  at  Niagara  Falls  were  asked  to  submit 
plans  and  propositions  for  a  "rush"  development  of  the 
remaining  water  available  for  diversion  under  the 
treaty  with  Great  Britain.  From  these  competitive 
plans  one  of  those  presented  by  the  Hydraulic  Power 
Company  of  Niagara  Falls  was  approved  by  the  War 
Department  as  that  which  would  produce  the  largest 
amount  of  power  in  the  shortest  time  and  at  the  same 
time  be  a  proper  and  efficient  power  development  after 
the  stress  of  war  had  passed. 

The  plan  approved  by  the  War  Department  required 
the  use  of  all  the  water  to  which  the  various  operating 
companies  at  Niagara  Falls  had  proprietary  rights.  To 
unify  these  rights  it  was  obviously  the  easiest  way  to 
con.solidate  all  the  power  companies,  and  upon  sugges- 
tion  of   the  War   Department   such   consolidation   was 

•First  liistHllinont  of  a  svmposium  on  tlio  100,000-lip.  oxtonsiim 
to  Station  No.  3  of  tin-  Niagaiji   FaUs  Power  Company. 


undertaken.  The  Niagara  Falls  Power  Company, 
Hydraulic  Power  Company  of  Niagara  Falls  and  Cliff 
Electrical  Distributing  Company  were  consolidated 
under  the  name  of  the  Niagara  Falls  Power  Company, 
the  control  and  management  of  the  consolidated  com- 
pany resting  in  the  former  owners  of  the  Hydraulic 
Power  Company. 

Scope  of  Devklopment 

In  the  early  part  of  May,  1918,  authority  was  received 
from  the  Secretary  of  War  with  orders  to  proceed 
with  the  development  in  accordance  with  the  approved 
plan  under  the  supervision  of  an  officer  of  the  Corps  of 
Engineers.  The  scope  of  the  work  carried  out  under 
this  plan  included  the  deepening  of  the  intake  from 
the  Niagara  River,  the  development  and  installation  of 
improved  ice-deflecting  booms,  the  deepening  of  the 
Hydraulic  Canal  through  the  city  of  Niagara  Falls,  the 
construction  of  a  new  forebay,  and  three  slope  tunnels 
for  taking  the  water  from  the  forebay  to  the  edge  of 
the  river  in  the  middle  basin,  where  the  power  plant 
was  constructed  as  an  extension  to  Station  No.  3,  the 
former  Hydraulic  company's  plant,  now  known  as  the 
Hydraulic  plant. 

Three  hydroelectric  units  were  designed,  to  be  equal 
in  size  and  to  have  a  combined  output  at  the  highest 
efficiency  of  100,000  hp.  In  view  of  the  peculiar  con- 
ditions that  existed  on  account  of  the  war,  and  in 
order  to  secure  quick  deliveiy,  the  contracts  for  the 
manufacture  of  the  waterwheels  and  generators  were 
distributed    as    follows :      One    complete    hydro-electric 

561 


562 


ELECTRICAL     WORLD 


Vol.  76,  No.  12 


unit  to  the  Allis-Chalmers  Manufacturing  Company, 
two  waterwheels  to  the  L  P.  Morris  department  of  the 
William  Cramp  &  Sons  Ship  &  Engine  Building  Com- 
pany, one  generator  to  the  General  Electric  Company 
and  one  generator  to  the  Westinghouse  Electric  &  Man- 
ufacturing Company. 

On  account  of  the  urgent  need  of  this  work  by  the 
War  Department,  A-1  priority  orders  were  given  by  it 
to  the  builders  for  the  obtaining  of  materials  neces- 
sary for  manufacture  and  construction,  and  sympathetic 
and  effective  assistance  was  rendered  by  all  govern- 
ment departments  in  carrying  out  this  work. 

The  contracts  for  the  building  of  these  waterwheels 
and  generators  were  not 
placed  on  a  bas'is  of  com- 
petitive prices,  nor  were 
specific  guarantees  of  effi- 
ciencies exacted.  As  all  of 
the  power  companies  on  the 
American  side  were  to  be- 
come one,  it  was  deemed 
advisable  to  allow  all  of 
the  larger  manufacturers 
of  this  class  of  apparatus 
to  have  an  opportunity  to 
show  what  they  could  do  in 
the  production  of  these  new- 
units,  which  were  expected 


exteriors,  thus  giving  a  uniform  and  pleasing  appear- 
ance to  the  station. 

Although  the  official  efficiency  tests  have  not  as  yet 
been  completed,  it  is  apparent  from  those  already  made 
that  the  hydraulic  efficiency  will  equal  or  slightly  exceed 
93  per  cent,  and  that  the  efficiency  from  forebay  to 
the  switchboard  will  be  over  90  per  cent.  The  units 
have  each  demonstrated  their  ability  to  operate  continu- 
ously at  40,000  hp.,  although  the  combined  operating 
station  output  is  considered  as  100,000  hp. 

These  are  at  present  the  largest  hydro-electric  units 
in  the  world,  and  it  is  a  subject  for  pride  in  our  Amer- 
ican manufacturers  that  these  four  companies,  as  well 

as    those    manufacturing 

valves,  bearings,  etc,  have 
mutually  taken  this  step 
in  advance  without  fail- 
ure in  any  particular. 

The  construction  work 
was  carried  out  in  the 
face  of  unusual  obstacles 
in  procuring  both  labor 
and  materials,  yet  in  all 
cases  the  manufacturers 
of  the  principal  parts  of 
the  apparatus  lived  up  to 
their  agreements  as  to 
time  of  completion.  If  the 


KIG.  1 — THE  NETW  AND  OLD  AT  NIAGARA  NO.  3 


At  the  top  are  the  three  new  generators  rated  at  .35.000  kw. 
but  cuVable  of  devclopinB  40.000  kw.  Their  magnitude  is  indicated 
S  comparinK  them  with  the  desk  appearing  ust  above  the  top 
of  the  nearby    unit.      In   the   lower   left-hand   view    is  a   long   hall 

to  be  the  last  word  in  hydro-electric  design.  All  of 
the  manufacturing  companies  approached  their  tasks 
with  enthusiasm  and  patriotic  endeavor  to  produce 
the  best,  and  now,  when  all  three  of  these  units 
are  in  operation,  it  is  impossible  to  say  that  any  better 
apparatus  could  have  been  constructed  under  the  most 
minute  specifications  and  inspection.  All  of  these  com- 
panies not  only  co-operated  fully  with  the  War  Depart- 
ment and  the  power  company  in  meeting  with  dispatch 
the  emergency  requirements  of  rush  production,  but  at 
the  same  time  gave  such  careful  and  efficient  attention 
to  the  whole  design  and  manufacture  that  the  resulting 
machinery  was  of  the  highest  class  known  to  the  art. 
Although  the  machines  are  of  different  manufacture, 
the  builders  co-operated  to  produce  similarity  in  their 


of  horizontal  shaft  generators  driven  by  waterwheels  on  the  oppo- 
site side  of  the  wall.  These  wheels  are  shown  in  the  risht-hand 
view.  All  of  these  units  are  in  the  HydrauUc  Plant  No.  3, 
which  is  shown  in  Fig.  5. 

construction  and  installation  had  been  pushed  with  the 
same  vigor  after  the  armistice  was  signed  as  it  was 
before,  it  is  probable  that  the  first  unit  would  have 
been  put  in  operation  in  fourteen  months  after  the  word 
was  given  by  the  Secretary  of  War,  but,  under  the  re- 
duced schedule  as  to  progress,  the  first  unit  was  not  put 
in  operation  until  nineteen  months  after  authority  was 
received  to  proceed. 

The  writer  wishes  to  express  his  appreciation  ot 
the  loyalty  and  efficiency  of  the  engineering  and  con- 
struction staffs  of  the  Niagara  Falls  Power  Company, 
which  were  obliged  to  make  the  plans  at  the  same  time 
that  the  work  was  in  progress,  and  whose  ability  and 
efficiency  mav  be  measured  bv  the  fact  that  in  spending 
about  $8,000,000  less  than  $1,000  was  wasted  in  changes 
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of  plans.  In  addition  to  those  engineers  who  have  con- 
tributed to  this  symposium  and  installments  which  are 
to  follow  it  is  desired  to  express  appreciation  of  the  etli- 
ciency  and  co-operation  of  Ross  R.  Coddington,  general 
superintendent,  whose  aggressive  and  efiicient  personal 
direction  of  the  construction  work  made  possible  the 
balance  and  speed  with  which  the  various  parts  of  the 
work  were  completed  in  proper  co-ordination  without 
sacrifice  of  (juality  or  perfection  in  workmanship.  Also 
Benjamin  V.  Lee,  oi)erating  superintendent,  whose  re- 
sourcefulness and  e.xperience  overcame  all  obstacles  in 
operating  the  older  plants  of  the  system  during  the  in- 
terference of  both  mechanical  and  electrical  construc- 
tion by  the  building  of  this  extension. 


General  Engineering  Problems  Involved 

in  the  Development 

Steps  Taken  to  Assure  Ample  Water  in  Winter — Verti- 
cal Units  Alloic  for  Large  Fluctuations  in 
Tailwater  Elevation — Study  of  Draft 
Tube  Requirements 

By  George  R.  Shepard 

Assistant  chief  engineer  Niagara  FatU  Power  Company 

AT  THE  time  of  the  United  States'  entry  into  the  war 
the  Niagara  Falls  Power  Company  was  entitled  to 
draw  from  the  Niagara  River  not  to  e.xceed  8,600  cubic- 
foot-seconds  (240.8  cu.m.  per  second)  and  the  Hydraulic 
Power  Company  was  entitled  to  6,500  cubic-foot-seconds 
(182  cu.m.  per  second).  Very  soon  thereafter  the  need 
for  power  for  war  industries  became  so  great  that  the 
War  Department  issued  additional  permits  to  both  com- 
panies to  cover  the  maximum  output  of  the  apparatus 


FIG.     2 — SLOPE     TUNNELS 

CONVEY      WATER     FROM 
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then  installed.  After  the  merger  of  the  two  companies 
and  the  agreement  of  the  consolidated  company  to  pro- 
ceed immediately  with  a  new  development,  a  permit  was 
issued  for  the  entire  amount  of  water  available  at 
Niagara  Falls  under  the  treaty,  or  19,500  cubic-foot- 
seconds  (546  cu.m.  per  second).  Fifteen  thousand  one 
hundred  second-feet  (422.8  cu.m.  per  second)  of  this 
could  be  utilized  by  the  normal  capacity  of  the  existing 
plants,  leaving  a  balance  of  4,400  cubic-foot-seconds 
(123  cu.m.  per  second)  for  the  new  development. 

The  total  diversion  can  be  obtained  continuously  be- 
cause the  Niagara  River  is  the  natural  outlet  of  a  drain- 
age area  of  about  300,000  square  miles  (750,000  sq.km.), 
making  the  variation  of  the  river  flow  from  normal 
comparatively  small,  although  there  is  a  small  seasonal 
variation.  Variations  of  greater  amount  are  caused  by 
winds  and  occasionally  by  ice  jams  but  last  only  for  a 
short  period  of  time.    Therefore,  except  for  severe  ice 


conditions,  the  river  fluctuations  are  not  an  operating 
problem,  nor  will  they  be  until  there  is  considerably 
more  diversion. 

The  combination  of  extremely  uniform  flow  and  a  fixed 
maximum  diversion  limit  placed  the  company  in  a  posi- 
tion where  load  factor  was,  as  it  still  is,  the  controlling 
economic  element.  Unless  the  company  maintains  con- 
tinuously   its    maximum   diversion,    there    is   a   certain 
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FIG.   3 — AVERAGE   OVER-ALL   HYDRAULIC    PLANT   EFFICIENCY 
AT  DIFFERENT  OUTPUTS 

amount  of  energy  absolutely  lost  not  only  to  the  com- 
pany but  to  the  country  in  general.  If  the  Niagara  load 
were  combined  with  a  steam  plant,  economy  would  re- 
quire a  reversal  of  the  usual  custom  and  a  supply  of  the 
base  load  by  the  hydraulic  plants  and  the  peak  by  the 
steam  plant.  It  seems  therefore  that  Niagara  power  is 
economically  suited  for  industries  requiring  a  continu- 
ous twenty-four-hour  load  and  that  any  service  with  an 
inherently  low  load  factor  represents  an  economic  waste. 

The  dire  necessity  for  extreme  speed  in  the  develop- 
ment of  power  to  meet  the  war  demand  for  electro- 
chemical products  decided  the  power  company  in  utiliz- 
ing as  far  as  possible  its  existing  development  to  facili- 
tate the  new  development. 

The  existing  development  consisted  of  a  surface  canal 
100  ft.  wide  and   15  ft.  deep,  passing  from  the  upper 
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FIG.   4— EFFICIENCIES   OF  TWO  TYPES  OF  DRAFT  TUBES   USED  AT 
DIFFERENT  RATES  OF  DISCHARGE 

river  through  the  city  about  5,000  ft.  to  a  forebay 
overlooking  the  high  bank  of  the  lower  Niagara  River. 
At  this  point  is  Station  No.  3,  which  took  water  from  the 
canal  through  thirteen  steel  penstocks  built  outside  of 
the  cliff,  though  now  concealed  from  view  by  a  face 
wall. 

The   water   was   delivered    under   a    212-ft.   head   to 
thirteen  horizontal  turbines  of  10,000  hp.  each. 
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Tlie  upper  view  shows  th*^ 
Hydi'.iulic  Plant,  the  right  end 
rif  which  contains  the  tliree  new 
;>7,r»nO-lip.  generatoi-s.  Helow  at 
tlie  left  is  one  of  the  -Niagara 
i'lants  (No.  2).  At  the  right  is 
tlie  Canadian  Niagara  I'alls  sta- 
lion.  The  inset  at  tlic  hottom  is 
.Station  No.  2  of  the  old  Hy- 
ilranlic  Power  Company. 


The  new  extension  to  Station  No.  3  was  built  imme- 
diately up-stream  from  the  exi.sting  plant.  It  con.si.st.s  of 
three  15J  ft.  penstocks  opening  directly  from  the  canal 
through  a  new  forebay  and  pa.ssing  through  the  lime- 
stone rock  at  a  general  slope  of  45  deg.  to  the  power 
house  built  as  an  extension  of  the  old  power  house  just 
above  the  lower  river  level.  Here  are  installed  three 
vertical  units  of  .'57,500  hp.  each.  Along  the  river  side  of 
the  building  at  the  level  of  the  thrust  bearing  deck  of 
the  generators  is  the  operating  gallery. 

At  the  point  where  the  power  company  takes  its 
water,  the  Niagara  River  is  a  broad  stream,  and 
the  main  channel  is  near  the  Canadian  side.     Between 


the  main  channel  and  the  company's  intakes  there  is  a 
broad  stretch  of  water  intersected  with  submerged  reefs 
and  ridges  and  having  a  depth  of  from  4  ft.  to  14  ft. 
(L2  m.  to  4.2  m.)  at  the  mean  stage  of  water  elevation. 

The  stream  never  freezes  solidly  over  its  entire 
width,  and  the  outer  line  of  the  solid  shore  ice  remains 
in  approximately  the  same  place  from  year  to  year. 

One  engineering  problem  involved  in  the  new  develop- 
ment was  to  obtain  the  normal  supply  of  water  for  the 
power  plants  during  the  winter  period  of  low  tempera- 
tures and  severe  ice  conditions.  The  company's  engi- 
neers had  studied  this  problem  for  twenty  years  and 
wei'e  prepared  with  the  proper  solution.     A  deep  chan- 
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nel  about  200  ft.  (60  m.)  in  width  was  dug  from  the 
company's  inlet  outward  to  the  edge  of  the  ice  line. 
Commencing  at  the  intersection  of  this  channel  with 
the  ice  line,  a  series  of  piers  were  built,  running  up- 
.stream  in  the  general  direction  of  the  ice  line  but  grad- 
ually working  in  toward  the  shore.  Floating  booms 
were  placed  from  pier  to  pier.  About  half  way  between 
this  row  of  piers  and  the  shore  another  row  was  placed, 
extending  in  the  same  direction  and  supporting  floating 
booms  in  the  same  manner  as  the  outer  row.  See  Fig.  10. 
This  system  has  been  in  operation  through  one  ex- 
ceptionally severe  winter  and  has  proved  entirely  satis- 
factory.   The  booms  have  kept  out  the  ice  floating  down 


company's  general  superintendent  with  this  class  of 
work  had  evolved  a  dredge  model  that  accomplished  the 
work  without  any  undue  difliculty. 

Selection  of  Wheels 

The  experience  of  the  power  company  in  former  de- 
velopments led  to  the  adoption  in  1906  of  the  horizontal- 
shaft  units  for  the  plant  then  being  designed.  How- 
ever, in  1916,  when  most  of  the  preliminary  engineering 
on  the  present  extension  was  undertaken,  the  Kingsbury 


FIG.  6- 


-HORIZONTAL  CROSS  SECTION  THROUGH  THE  TWO  TYPES 
OF  DRAFT  TUBES  EMPLOYED 


the  river,  and  what  small  amounts  actually  formed  inside 
the  booms  have  been  broken  up  from  time  to  time  in 
small  quantities  by  the  company's  ice-breaking  tugs  and 
allowed  to  flow  down  the  canal,  where  they  were  disposed 
of  through  the  spillway  gates. 

Prior  to  this  extension  the  canal  was  100  ft.  (30  m. ) 
in  width  and  varied  in  depth  at  the  high-water  period 
of  the  year  from  15  ft.  to  22  ft.  (4.5  m.  to  6.6  m.).  In 
order  to  get  sufficient  water  through  the  canal  to  run 
the  added  equipment  it  was  necessary  to  enlarge  the 
cross  section.  The  canal  runs  through  the  most  thickly 
settled  portion  of  the  city,  and  it  \vas  impossible  to 
acquire  property  rights  to  w'iden  the  canal,  so  that  the 
only  possible  thing  to  do  was  to  deepen  it.  Drilling, 
bla.sting  and  dredging  seemed  to  be  the  only  practical 
method,  although  the  proximity  of  large  buildings 
introduced  an  element  of  risk  which  made  extreme  cau- 
tion necessary. 

The  canal  is  spanned  by  eight  bridges,  having  a  clear- 
ance above  the  water  surface  of  from  6  ft.  to  15  ft. 
(1.8  m.  to  4.5  m.),  which  prohibited  the  use  of  the 
ordinaiT  type  of  dredge,  but  the  long  experience  of  the 


FIG.   7 — CROSS   SECTIONS  THROUGH   TWO  TYPES  OF   WATER- 
WHEELS  USED  SHOW   DIFFERENCES   IN    DRAhT  TUBES 

and  General  Electric  thrust  bearings  had  reached  a  stage 
of  perfection  that  eliminated  the  engineering  problem  in 
connection  with  the  supporting  of  the  weight  of  the 
rotating  parts  of  the  unit.  These  mechanical  difficulties 
having  been  eliminated,  the  efficiency  of  the  unit  be- 
came the  deciding  factor,  and  the  vertical  units  were 
used  as  offering  the  best  opportunity  for  the  develop- 
ment of  a  high  efficiency.  This  type  also  made  possible 
a  vertical  discharge  and  eliminated  one  90  deg.  bend 
I'n  the  draft  tube. 

Furthermore  the  surface  elevation  of  the  water  in  the 
lower  river  fluctuates  through  a  vertical  range  of  about 
30  ft.  (9  m.),  so  that  the  vertical  design  of  unit 
offered  the  only  means  of  getting  the  waterwheel  run- 
ner low  enough  to  get  the  full  benefit  of  the  low-water 
stages  and  at  the  same  time  have  the  electrical  ma- 
chinery high  enough  to  be  safe  from  damage  during 
high-water  stages.  The  available  head  obtained  by  this 
arrangement  varied  from  210  ft.  to  220  ft.  (64  m.  to 
64.6  m.),  the  mean  being  215  ft.  (64.3  m.). 

Having  determined  the  head,  the  maximum  safe 
specific  speed   for  the  Francis  type  of  runner  was   at 
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FIG.  8 — SUBDIVISION   OF  CAPITAL   INVESTMENT   IN    NIAGARA    FALLS  EXTENSION 


.\  and  B — Svibdivision  of  expenses  for  entire  extension,  inrjuding  power  plant,  transmission  and  substations,  ila.'ssifled  in  two 
different  ways.  C. — Subdivision  of  investment  in  hydraulic  equipment.  V> — .'^ubdivision  of  Inve.-'tment  in  electrical  equipment  for 
entire  extension.  The  low  engineering  expense  was  due  to  employing  men  who  were  thoroughly  familiar  with  existing  conditions  and 
who  were  thoroughly  experienced  along  lines  for  wlilch  they  were  responsible.  Note  that  the  waterways  constituted  over  31  per 
cent  of  total  investment. 
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once  known  and  gave  a  rough  idea  of  the  limitations  of 
speed  and  load  for  each  unit.  There  was  available  for 
development  4,400  cubic  foot-seconds  (123  cu.m.  per 
second),  and  the  problem  was  to  determine  the  number 
and  size  of  units  which  would  most  efficiently  develop 
that  amount  of  water.  Consideration  of  this  feature 
and  the  rough  limitations  set  by  the  specific  speed  led  to 
the  selection  of  three  units  as  the  proper  number  to  use. 
The  number  of  units  being  fixed,  the  next  thing  was 
the  point  of  maximum  efficiency  for  each  single  unit, 
which  was  set  at  the  point  of  use  of  1,500  cubic  foot- 
seconds  (42  cu.m.  per  second).  The  experience  of  the 
waterwheel  builders  was  that  in  order  to  arrive  at  this 
result  it  would  be  necessary  to  design  the  wheels  for 
a  maximum  output  of  from  10  to  12  per  cent  in  excess 
of  the  point  of  maximum  efficiency.  The  builders  fur- 
ther agreed  that  with  the  hydraulic  efficiency  naturally 
to  be  expected  this  maximum  output  would  be  37,500  hp. 
The  combination  of  this  maximum  output  with  the 
specific    speed    and    periodicity    of    the    current    to    be 
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FIG.  9 — LOCATION  OF  STATION  NO.  3  EXTENSION  WITH  RESPECT 
TO  OTHER  PLANTS  IN  THE  NIAGARA  FALLS  SYSTEM 

generated  fixed  the  speed  of  the  unit  at  150  r.p.m. 
per  minute. 

Having  determined  the  over-all  characteristics  of  the 
installation,  the  first  minor  problem  to  obtain  considera- 
tion was  that  of  the  proper  shape  of  the  draft  tube. 

The  ideal  draft  tube  would,  of  course,  be  a  straight 
tube  of  uniformly  enlarging  cross-sections,  the  expan- 
sion angle  being  in  the  neighborhood  of  4  deg.  This 
ideal  shape  of  draft  tube  is  impracticable  in  most  instal- 
lations on  account  of  the  prohibitive  cost  of  the  excava- 
tion required.  It  was  necessary,  therefore,  to  deter- 
mine some  form  of  tube  which  would  accomplish  the 
same  purpose  in  a  much  shorter  vertical  distance. 

The  company's  engineers  designed  and  developed  an 
apparatus  for  testing  the  regain  efficiency  of  a  series  of 
model  tube.s,  and,  after  a  long  series  of  experiments  on 
many  different  models,  decided  on  the  White  hydrau- 
cone  and  a  somewhat  similar  form  of  tube  designed  by 
the  I.  P.  Morris  department  of  the  William  Cramp  & 
Sons  Ship  &  P>ngine  Building  Company  as  offering  the 
best  practical  .solution  of  the  problem. 


Hydraulic  Design  and  Efficiency 
of  Units  and  Plant 

Large  and  Easy  Waterways  Provided — Two  Types 

of  Draft  Tubes  Selected — New  Method  of 

Testing  Wheels 

By  N.  R.  Gibson 

Hydraulic  Engineer  Niagara  Falls  Power  Company 

EFFICIENCY  was  the  underlying  principle  upon 
which  the  design  of  Station  No.  3  extension  was  .  ^ 
based,  and  to  this  end  hydraulic  losses  were  reduced  to  ^ 
a  minimum  by  providing  large  and  easy  waterways  and 
by  special  attention  to  the  design  of  some  details  which 
frequently  are  not  so  carefully  considered.  For  the 
nom.inal  velocities  in  the  various  waterways,  the  follow- 
ing were  chosen : 


Ft.  Per  Second 

Canal   4.5 

Forebay    1.5 

Through  racks 1.8 

Penstock   entrances 3.0 

Penstocks    8.0 

Entrances  to  turbine  gates 17.3 

Top  of  draft  tube 20.0 

Exist  from  draft  tube 5.0 

Tailrace    3.5  to  4.5 


With  these  velocities  the  resulting  hydraulic  losses 
from  forebay  to  tailwater,  exclusive  of  turbine  effi- 
ciency, has  been  found  to  be  approximately  2  ft.  at  nor- 
mal load,  less  than  1  per  cent  total  average  head  avail- 
able. 

In  collaboration  with  the  designers  of  hydraulic  tur- 
bines, considerable  attention  was  given  to  the  designs 
of  draft  tubes,  and  after  experimenting  with  about 
twenty-five  draft  tube  models  of  various  designs  two 
types  were  finally  adopted  and  constructed  in  the  power- 
house foundations.  The  right  hand  view  of  Fig.  7 
.shows  the  hydraucone  regainer  patented  by  W.  M. 
White  of  Milwaukee;  the  left  view  shows  the  spreading 
draft  tube  patented  by  Lewis  F.  Moody  of  Philadelphia. 
The  efficiencies  of  these  two  tubes,  as  shown  by  Fig.  4, 
were  practically  the  same,  and  both  gave  results  which 
were  far  in  excess  of  the  efficiency  of  any  other  model 
of  equal  dimensions. 

The  effect  of  these  draft  tubes  is  to  maintain  flow 
parallel  to  or  radially  from  a  central  axis,  with  a  grad- 
ual diminution  of  velocity  until  the  velocity  of  discharge 
is  finally  reached.  Such  designs  allow  free  play  for  the 
whirls  in  the  water  as  it  leaves  the  runner  until  the 
velocity  of  whirl  has  been  greatly  reduced.  Large  losses 
are  thus  prevented  which  occur  when  the  direction  of 
flow  is  changed,  as  in  a  bent  tube,  before  the  velocity 
of  the  whirl  has  been  reduced.  The  passages  are  also 
designed  so  that  the  hydraulic  friction  losses  through- 
out the  tube  are  reduced  to  a  minimum. 

So  far  as  can  be  ascertained,  the  adoption  of  these 
draft  tubes  has  been  fully  justified  by  the  results 
attained,  such  as  the  direct  gain  in  efficiency  and  the 
freedom  from  excessive  vibration  of  the  machinery. 

The  efficiencies  of  the  hydraulic  turbines  received 
particular  consideration,  but  no  guarantees  were  ex- 
acted from  the  manufacturers.  Instead,  each  manu- 
facturer agreed  that  "In  lieu  of  any  guarantees  of 
efficiency  the  contractor  will  use  its  best  engineering 
talent  and  skill  in  the  design  and  construction  of  the 
turbine,  to  the  end  that  the  highest  attainable  efficiency 
may  be  secured.  It  is  expected,  but  not  guaranteed,  that 
the  combined  efficiency  of  the  turbine  and  generator  will 
be  as  high  as  90  per  cent." 
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With  this  ideal  constantly  in  mind  each  contractor  has 
put  into  the  work  the  best  design,  material  and  work- 
manship of  which  he  was  capable,  and  more  than  the 
expected  efficiency  has  been  attained. 

Provision  for  testing  the  wheels  in  place  was  made  by 
building  a  testing  chamber  around  the  base  of  the  slope 
tunnels  so  that  I'itot  tubes  or  other  equipment  might 
be  readily  installed.  While  tests  of  the  wheels  may  be 
made  by  using  Pitot  tubes  and  chemical  gagings,  it  has 
not  been  possible  to  have  such  te«ts  carried  out  up  to 
the  present  time.  However,  complete  efficiency  tests 
have  been  made  by  a  new  indirect  method  of  water 
measurement  recently  invented  by  the  writer.  This 
method,  sometimes  called  the  "pressure-time  process,"* 
utilizes  the  relation  between  velocity  change  and  rise 
of  pressure,  and  by  means  of  specially  designed  appa- 
ratus* there  is  produced  a  diagram,  called  the  pressure- 
time  diagram,  from  which  the  mean  velocity  in  the 
conduit  may  be  calculated.  The  apparatus,  which  is 
attached  to  a  small  piezometer  tube  tapped  into  the  wall 
of  the  penstock  at  any  convenient  point,  records  on  a 
sensitized  film  or  paper  the  changes  of  pressure  that 
occur  in  the  penstock  with  respect  to  time.  The  changes 
of  pressure  are  produced  by  the  simple  process  of  closing 
the  turbine  gates,  or  in  some  cases  the  Johnson  valve. 

The  procedure  for  a  test  by  this  method  may  be 
briefly  described  as  follows:  The  turbine  gates  are  put 
on  hand  control,  and  steady  conditions  of  load  on  the 
unit  are  maintained  for  several  minutes  until  the  flow 
in  the  penstock  has  become  as  uniform  as  possible. 
Readings  of  headwater  and  tailwater  elevations  are 
taken  in  the  usual  manner,  and  the  pressure  head  at 
the  entrance  to  the  turbine  casing  is  observed  by  gage 
or  piezometer,  so  that  allowance  may  be  made  for  the 
loss  of  head  in  the  penstock.  Measurements  of  the 
generator  output  are  taken  by  calibrated  wattmeter  and 
auxiliarj'  instruments,  and,  if  the  unit  is  separately 
excited,  ammeter  and  voltmeter  readings  of  the  exciting 
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current  are  also  obtained.  When  conditions  have  been 
steady  for  several  minutes  the  turbine  gates  are  closed 
gradually  by  operating  the  hand-control  of  the  governor. 
During  the  closure  the  load  thrown  off  the  generator  is 
taken  up  by  the  other  units  operating  in  synchronism 
with  it.  At  the  same  time  the  Gibson  apparatus  makes 
its  record  of  the  changes  of  pressure  that  occur  in  the 
penstock.  From  this  record  may  be  calculated  the  mean 
velocity  of  the  water  in  the  penstock  prior  to  the  shut- 
down. Having  determined  the  velocity,  the  discharge  is 
readily  computed,  and  after  allowing  for  the  known 
efficiency  of  the  generator  the  turbine  efficiency  is  cal- 
culated in  the  usual  manner. 

From  these  tests  it  has  been  determined  that  the 
turbine  efficiencies  are  in  excess  of  90  per  cent  from  half 
gate  to  full  load,  reaching  in  each  case  a  maximum 
of  93  per  cent. 

The  average  combined  efficiency  curve,  including  losses 
in  penstock,  Johnson  valve,  turbine  and  generator,  is 
shown  in  Fig.  3.  It  will  be  noted  that  at  normal  load  the 
efficiency  from  forebay  to  switchboard  is  90  per  cent. 
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At  the  top  are  ice 
dlvc-rters  which  have 
been  anchored  near 
canal  intake  to  keep 
the  waterway  free  of 
ice.  Below,  at  the 
left,  are  the  Intake 
raclis  for  the  new 
units.  The  racks  are 
removed  when  slush  ice 
is  flowing.  The  flaring 
draft  tube  of  one  unit 
shown  in  the  middle 
view  looms  up  like  a 
cavern  back  of  the 
man  shown.  At  the 
right  is  a  view  from 
the  draft  tube  looking 
up  toward  the  outlet 
of  one  wheel. 
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Effect  of  Loading  on  Construction 

of  Substructures 

Large  Water  Discharge  Areas  Required  Special  Con- 
struction— Eleven-Foot    Foundation    Slabs 
Were  Specially  Reinforced 

By  L.  S.  Bernstein 
Designing  Engineer  Niagara  Falls  Power  Company 

IN  PLANTS  where  the  combination  of  a  moderate 
discharge  and  the  bent-tube  t>'pe  of  draft  tube  exists 
the  problem  of  supporting  the  turbine  and  generator 
is  comparatively  simple,  as  the  loading  is  usually  small 
and  the  natural  arch  of  the  bent  tube  acts  as  the  sup- 
port on  one  side  and  the  concrete  mass  foundation  as 
the  support  on  the  other  side.  As  the  unit  becomes 
larger  and  both  the  clear  span  of  the  tailrace  and  the 
load  to  be  supported  become  greater,  however,  the  arch 
type  of  construction  is  not  feasible,  so  the  problem  of 
supporting  the  unit  becomes  more  complicated. 

Where  the  turbines  and  generators  are  of  extreme 
size  and  weight,  as  was  the  case  at  Niagara  Falls, 
special  provision  must  be  made  to  take  care  of  the 
vibration  of  the  machine  as  well  as  the  superimposed 
loads. 

In  the  Niagara  Falls  development  two  types  of  water- 
wheels  and  draft  tubes  were  used,  so  the  substructures 
differed  in  some  details.  The  draft  tube  of  the  Allis- 
Chalmers  unit  consists  of  a  horizontal  reinforced-con- 
crete  plate  supported  by  three  reinforced-concrete  walls, 
the  entire  structure  being  centered  in  the  tailrace 
directly  under  the  discharge  of  the  turbine.  The  draft 
tube  of  the  I.  P.  Morris  unit  consists  of  heavy  flared 
reinforced-concrete  wings  suspended  from  the  founda- 
tion slab  of  the  unit  and  a  center  cone  extending  up 
between  and  centering  these  wings.  The  foundations 
for  the  units  outside  of  the  draft  tube  are  practically 
the  same. 

Condition  of  Loading 

In  the  Allis-Chalmers  unit  the  generator  is  supported 
by  a  heavy  cast-iron  frame  called  the  "pit  liner,"  which 
in  turn  is  carried  by  the  speed  ring.  The  latter  is  sup- 
ported by  another  circular  casting  called  the  "discharge 
ring,"  which  rests  on  the  foundation  slab.  The  concrete 
inside  of  this  casting  is  cut  out  and  formed  to  the 
shape  of  the  draft  tube. 

The  generator  in  the  I.  P.  Morris  unit  is  supported 
by  massive  concrete  piers  which  rest  directly  on  the 
heavy  cast-iron  wheel  case.  The  load  is  transferred 
from  the  wheel  case  to  the  foundation  slab  and  the  dis- 
tribution is  more  favorable  than  in  the  other  unit.  The 
flared  wings  of  the  draft  tube  are  attached  to  the  bottom 
of  the  main  foundation  slab  with  three  rings  or  rein- 
forcing bars.  The  opening  in  the  main  slab  is  similar  to 
that  of  the  Allis-Chalmers  unit. 

The  main  foundation  slab  is  11  ft.  (3.3  m. )  thick  and 
has  a  clear  span  of  4.5  ft.  (13.5  m.).  The  reinforcing 
consists  of  eight  bands  of  steel  bars,  each  band  con- 
taining twenty-five  IJ-in.  l3.75-cm.)  square  bars.  In 
addition  to  this  there  are  about  450  vertical  1-in.  square 
bars,  spaced  on  about  2  ft.  (0.6-m.)  centers  over  the 
entire  area,  acting  like  stirrups.  For  construction 
reasons  it  was  decided  to  pour  this  slab  in  two  layers. 
In  addition  to  these  vertical  bars,  limestone  plums  were 
placed  so  that  about  one-half  of  the  stones  projected 
above  the  neat  line  of  the  first  pour  to  serve  as  an  addi- 


tional horizontal  tie.  The  entire  surface  was  picked, 
roughened  and  thoroughly  cleaned  before  the  final  pour 
was  made. 

In  the  design  of  the  main  foundation  slab  each  band 
was  considered  acting  as  a  beam  and  assumed  to  carry 
one-eighth  of  the  total  load  inside  the  neat  line  of  the 
foundation  piers,  the  load  being  considered  as  uniformly 
distributed.  The  foundation  slab  is  carried  by  the  main 
power  house  piers,  which  are  spaced  on  53-ft.  1 15.9-m.) 
centers,  and  one  smaller  center  pier.  The  main  piers 
taper  from  the  river  face  of  the  power  house  to  the 
center  line  of  the  unit  and  are  joined  together  next  to 
the  bedrock  by  concrete  to  give  a  horseshoe-shaped  tail- 
race. 

[In  later  issues  will  appear  contributions  on  the 
waterwheels,  generators,  electrical  layout  of  the  gener- 
ating station,  transmission  line  and  substation. — 
Editor.] 


Regulations  Governing  Water  PoM'er 
Permits  and  Licenses 

REGULATIONS  governing  the  application  for  and  the 
.  granting  of  water  power  permits  and  licenses  under 
the  recently  passed  water  power  bill  have  been  completed 
by  the  Federal  Power  Commission.  There  are  ten  regu- 
lations, as  follows:  (1)  Definition  of  terms,  (2)  applica- 
tions— general  requirements,  (3)  applications  for  pre- 
liminary permits,  (4)  applications  for  licenses — major 
projects.  (5)  applications  for  licenses — minor  projects, 
( 6 )  applications  for  licenses — major  projects  already 
constructed,  (7)  declaration  of  intention,  (8)  priorities 
and  preferences,  (9)  permits,  (10)  licenses.  The  last 
three  are  considered  to  be  of  such  general  interest  that 
they  are  here  printed  in  full. 

Regulation  8.    Priorities  and  Preferences 

A.  Priority  of  application  for  a  license  may  be  initiated 
either  by  the  filing  of  such  application  under  the  provisions 
of  Regulations  2  and  4  or  2  and  5,  or  by  the  filing  of  an 
application  for  preliminary  permit  under  the  provisions  of 
Regulations  2  and  .">,  and  \\n\l  he  established  either  by  the 
is.'^uance  of  a  preliminary  permit,  or,  if  no  preliminary 
permit  has  been  issued  or  applied  for,  by  the  approval  of 
the  application  for  license.  When  two  or  more  applica- 
tions are  filed  for  the  same  site  the  commission  will  give 
full  consideration  to  all  pertinent  matters,  including  the 
relative  dates  of  filing  of  application,  before  taking  final 
action  upon  such  applications. 

B.  Priority  established  by  preliminary  permit  may  be 
lost  if  there  is  failure  to  fulfill  the  requirements  of  the 
permit;  if  tlie  permit  is  canceled  by  order  of  the  commis- 
sion upon  failure  of  the  permittee  to  comply  with  the  con- 
ditions thereof;  or  if  in  the  course  of  consideration  by 
the  commission  of  an  application  by  the  permittee  for 
license,  such  permittee  shall  not  before  the  expiration  of 
tbe  term  of  the  preliminary  permit  or  such  later  date  as 
may  be  fixed  by  the  commission, 

(a)  File  data  required  by  the  commission  in  addi- 
tion to  that  contained  in,  or  furnished  with,  the  appli- 
cation, or, 

(b)  Present  satisfactory  evidence  of  ability  to  carry 
out  the  plan  set  forth  in  the  application,  or, 

(c)  Accept  the  conditions  of  a  proposed   license,  or, 

(d)  Modify  its  plans  as  required  by  the  commission, 
if  the  project  adopted  by  the  applicant  as  disclosed  in 
the  plan  set  forth  in  the  application  is  not  such  as 
in  the  judgment  of  the  conmiission  will  be  best  adapted 
to  a  comprehensive  scheme  <if  improvement  and  utiliza- 
tion for  the  purposes  of  navigation,  or  water  power 
development,  and  of  other  beneficial  public  uses. 

C  Priority  established  by  approval  of  application  for 
license  may  be  lost  if  the  conditions  of  the  proposed  license 
are  not  accepted  within  a  time  fixed  by  the  commission. 

n.  In  issuing  preliminary  permits,  or  licenses  where  no 
preliminary  permits  have  been  issued,  and  in  issuing  licenses 
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to  new  licensees  under  section  15  of  the  act,  the  commission 
will  Kive  preference  to  applications  therefor  by  states  and 
municipalities,  provided  the  plans  of  the  same  are  deemed 
by  the  commission  equally  well  adapted,  <ir  shall  within  a 
reasonable  time  to  be  fixed  by  the  commission  be  made 
equally  well  adai)ted,  to  conserve  and  utilize  in  the  public 
interest  the  navigation  and  water  resources  of  the  re^rion; 
and  as  between  other  applicants,  the  commission  may  give 
preference  to  the  applicant  the  plans  of  which  it  finds  and 
determines  are  best  adapted  to  develop,  conserve,  and 
utilize  in  the  public  interest  the  navij;ation  and  water 
resources  of  the  region,  if  it  be  satisfied  as  to  the  ability 
of  the  applicant  to  carry  out  such  plans;  but  such  prefer- 
ences will  not  be  deemed  to  apply  to  the  issuance  of  license 
under  the  provisions  of  the  first  paragraph  of  section  23 
of  the  act. 

Regulation  9.     Permits 

A.  Kxcept  as  hereinafter  provided,  preliminary  permits 
may  be  issued  on  the  application  of  citizens,  associations, 
corporations,  states  or  municipalities  desirous  of  obtaining 
licenses  for  the  construction,  maintenance  or  operation  of 
dams,  water  conduits,  reservoirs,  power  houses,  transniis- 
sion  lines,  or  other  project  works  necessary  or  convenient 
for  the  development  and  improvement  of  naviiration,  and 
for  the  development,  transmission  and  utilization  of  power 
across,  alon^,  from  or  in  any  of  the  naviRable  waters  of 
the  United  States,  or  upon  any  part  of  the  public  lands 
and  reservations  of  the  United  States  (indudintr  the  ter- 
ritories), or  for  the  purpose  of  utilizing  the  surplus  water 
or  water  power  from  any  government  dam. 

B.  Permits  will  be  issued  only  for  the  purpose  of  en- 
abling applicants  to  maintain  their  priorities  while  securing 
the  data  required  for  an  application  for  license  and  will 
be  for  such  periods,  not  exceeding  a  total  of  three  years, 
as  in  the  judgment  of  the  commission  will  be  necessary 
for  studying  the  proper  location  and  design  of  the  project; 
for  making  examinations,  surveys,  maps,  plans,  specifica- 
tions and  estimates;  for  conducting  stream  measurements; 
for  sinking  test  pits  or  making  borings  to  determine  founda- 
tions for  dams  or  other  structures;  for  securing  a  market 
for  the  power  to  be  developed;  for  making  financial  ar- 
rangements; or  for  any  other  purpose  necessary  or  djesir- 
able  in  the  preparation  of  application  for  license. 

('.  Permits  will  not  be  issued  for  projects  already  con- 
structed; for  transmission  lines  alone;  for  projects  of  a 
power  capacity  of  less  than  100  horsepower;  for  projects 
which,  in  the  judgment  of  the  commission,  do  not  come 
within  the  scope  of  its  authority  under  the  act,  or  should 
be  undertaken  by  the  United  States  itself,  or  do  not  pro- 
pose adequate  scheme  of  development,  or  would  unreason- 
ably interfere  with  projects  under  permit,  license  or  other 
authority  theretofore  granted;  or  for  projects  for  which 
data  sufficient  for  filing  application  for  license  are  already 
available.  Permits  affecting  any  reservation  will  be  issued 
only  after  a  finding  by  the  commission  that  the  proposed 
use  will  not  interfere  or  be  inconsistent  with  the  purpose 
for  which  such  reservation  was  created  or  acquired.  Per- 
mits will  not  be  issued  until  after  the  expiration  of  the 
publication  period  prescribed  by  the  act. 

D.  In  acting  upon  applications  for  preliminary  permits, 
and  in  determining  preferences  therefor,  the  commission 
may  in  its  discretion,  upon  the  request  of  any  applicant 
or  upon  its  own  motion,  hold  hearings,  order  testimony  to 
be  taken  by  deposition,  summon  witnesses,  or  require  the 
production  of  documentary  evidence. 

E.  No  charges  will  be  made  for  permits,  but  permittees 
will  be  required,  as  a  condition  of  maintenance  of  priority, 
to  perform  such  work  and  to  make  such  studies  and  in- 
vestigations, and  such  reports  thereon,  as  in  the  judgment 
of  the  commission  may  be  necessary  or  desirable  to  enable 
both  the  applicant  and  the  commission  to  determine  the 
feasibility,  and  the  character  and  extent  of  development, 
which  is  proposed  or  which  should  be  undertaken,  which 
requirements  will  be  expressed  in  the  permit. 

F.  Upon  a  satisfactory  showing  of  i-easons  therefor  the 
commission  may  authorize  permittees  to  perform  such  con- 
struction work  as  may  be  necessary  to  maintain  water 
rights  under  state  law,  or  as  may  be  desirable  in  prepara- 
tion for  the  construction  of  project  works;  but  the  grant- 
ing of  such  authority  shall  not  be  deemed  to  have  created 
any  equities  or  to  have  established  any  rights  beyond  what 
would  have  been  created  or  established  had  such  authority 
not   been  given. 

G.  Permits  will  not  be  transferable  and  may  be  canceled 
by  order  of  the  commission  for  failure  to  comply  with  the 
conditions  thereof. 


11.  Each  preliminary  permit  shall  set  forth  the  conditions 
under  which  priority  shall  be  maintained  and  a  license 
issued,  and  shall  also  set  forth  the  essential  terms  and 
conditions  of  such  license. 

Regulation  10.    Licenses 

A.  Except  as  hereinafter  provided,  licenses  may  be  issued 
either  in  accordance  with  the  provisions  of  preliminary 
permits  or  upon  direct  application  therefor  by  citizens, 
associations,  corporations,  states  or  municipalities,  for  the 
purpose  of  constructing,  operating,  and  maintaining  dams, 
water  conduits,  reservoirs,  power  houses,  transmission 
lines,  or  other  project  works  necessary  or  convenient  for 
the  development  and  improvement  of  navigation,  and  for 
the  development,  transmission,  and  utilization  of  power 
across,  along,  from  or  in  any  of  the  navigable  waters  of  the 
United  States,  or  upon  any  part  of  the  public  lands  and 
reservations  of  the  United  States  (including  the  territo- 
ries), or  for  the  purpose  of  utilizing  the  surplus  water  or 
water   power  from   any  government  dam. 

B.  Licenses  will  be  issued  for  such  periods,  not  exceed- 
ing fifty  (50)  years,  as  in  the  judgment  of  the  commission 
will,  in  each  individual  case,  allow  for  the  satisfactory 
development  and  operation  of  the  project  and  protect  the 
public  interest,  and  shall  remain  in  full  force  and  effect 
for  such  periods  unless  surrendered  or  terminated  as 
provided  in  these  regulations  or  revoked  as  provided  in 
the  act. 

C.  Licenses  will  not  be  issued  for  projects  which,  in  the 
judgment  of  the  commission,  do  not  come  within  the  scope 
of  its  authority  under  the  act,  or  should  be  undertaken  by 
the  United  States  itself,  or  do  not  propose  adequate  schemes 
of  development,  or  lack  satisfactory  showing  of  financial 
ability,  or  would  unreasonably  interfere  with  projects 
under  permit,  license,  or  other  authority  theretofore 
granted,  or  would  be  opposed  to  the  public  interest.  No 
license  affecting  the  navigable  capacity  of  any  navigable 
waters  of  the  United  States  will  be  issued  until  the  plans 
of  the  dam  or  other  structures  affecting  navigation  have 
been  approved  by  the  Chief  of  Engineers  and  the  Secretary 
of  War.  Licenses  within  any  reservation  will  be  issued 
(inly  after  a  finding  by  the  commission  that  the  license 
will  not  interfere  or  be  inconsistent  with  the  purpcses  for 
which  such  reservation  was  created  or  acquired.  Licenses 
will  not  be  issued  until  after  the  expiration  of  the  publica- 
tion period  prescribed  by  the  act. 

D.  Licenses  may  be  altered  only  upon  mutual  agreement 
between  the  licensee  and  the  commission.  Any  such  altera- 
tion shall  be  made  a  part  of  the  license  and  a  substitute 
for  the  provision  altered,  but  no  such  alteration  shall  oper- 
ate to  alter  or  amend  or  in  any  way  whatsoever  be  a  waiver 
of  any  other  part,  condition,  or  provision  of  the  license. 

E.  Licenses  may  be  surrendered  only  upon  mutual  agree- 
ment between  the  licensee  and  the  commission,  and  upon 
the  fulfillment  by  the  licensee  of  all  obligations  under  the 
license,  with  respect  to  payment  or  otherwise,  existing  at 
the  time  of  such  agreement,  and,  if  the  project  works 
authorized  under  the  licen.se  are  constructed  in  whole  or 
in  part,  upon  such  conditions  with  respect  to  the  disposi- 
tion of  such  works  as  may  be  determined  by  the  commis- 
sion. 

F.  Licenses  may  be  terminated  by  written  order  of  the 
commission  after  such  reasonable  notice,  not  exceeding 
ninety  (90)  days,  as  the  commission  may  grant,  if  there 
is  failure  to  commence  actual  construction  of  the  project 
works  within  the  time  prescribed  in  the  license,  or  as 
extended  by  the  commission.  Under  similar  conditions 
and  upon  like  notice  the  authority  granted  under  a  license 
may  be  terminated  with  respect  to  any  project  works  or 
separable  part  thereof  covered  by  the  license,  if  there  is 
failure  to  begin  construction  of  such  project  works  or 
parts  thereof  within  the  time  prescribed  in  the  license  or 
as  extended  by  the  commission;  but  no  part  of  the  project 
works  shall  be  deemed  separable  for  the  purposes  of  this 
regulation  unless  so  specified  in  the  license. 

G.  Licenses  may  be  revoked  only  through  proceedings  in 
equity  instituted  in  a  district  court  of  the  United  States 
for  a  district  in  which  some  part  of  the  project  is  situated, 
and  in  the  manner  provided  in  the  act, 

(a)  In  case  construction  of  the  project  works  covered 
by  the  license,  or  of  any  specified  part  thereof,  has  been 
begun  but  not  completed  within  the  time  prescribed  in 
the  license,  or  as  extended  by  the  commission;  or 

(b)  In  case  the  terms  of  the  license  are  violated  by 
the  licensee. 


One  Hundred  Years  Ago  Today 

Ampere  Stated  the  Fundamental  Electromagnetic  Laws  on  Sept.    18,   1820,  Based  Upon  the 
Discovery  by  Oersted  That  a  Magnetic  Field  Is  Set  Up  About 
a  Conductor  Carrying  a  Current 


THERE  are  probably  no  more  interesting  pages 
in  history  than  those  into  which  are  written 
the  achievements  of  the  early  experimenters 
in  electrical  science.  The  present  generation 
has  seen  a  remarkable  engineering  development ;  the  rise 
of  radio  communication,  electric  lighting  and  transpor- 
tation and  even  the  telephone  have  been  witnessed  by 
many  who  read  these  pages.  No  less  remarkable,  how- 
ever, were  the  accomplishments  of  those  who  laid  the 
foundation  for  electrical  engineering  a  century  ago,  and 
it  is  particularly  fitting,  in  this  issue  of  Electrical 
World,  to  call  atten- 
tion to  the  events 
leading  up  to  the  an- 
nouncement by  Am- 
pere, on  Sept.  18, 
1820,  of  the  laws  gov- 
erning the  efiect  of  a 
wire  carrying  a  cur- 
rent upon  a  magnet 
and  also  on  Sept.  25 
of  the  same  year,  the 
force  action  of  one 
wire  carrying  a  cur- 
rent upon  another. 
The  paper  by  Ampere 
was  frankly  based 
upon  the  earlier  work 
of  Oersted,  who  dis- 
covered the  effect  of 
an  electric  current 
upon  a  compass  needle 
and  who  explained  the 
concentric  nature  of 
the  magnetic  field  set 
up  about  a  conductor  carrying  an  electric  current. 

Volta  in  Italy  had  already  produced  the  voltaic  pile, 
made  of  layers  of  copper  and  zinc  separated  by  a  wet 
cloth,  in  1799,  when  Hans  Christian  Oersted,  a  professor 
of  natural  philosophy  in  the  University  of  Copenhagen, 
took  up  his  study  of  electricity.  It  is  said  that  he  first 
noticed  the  effect  of  an  electric  current  upon  a  compass 
needle  when  he  brought  a  compass  near  a  voltaic  pile 
from  which  current  was  flowing,  thus  accidentally  mak- 
ing a  great  discovery.  There  is  evidence,  however,  that 
he  had  some  conception  of  a  relationship  between  elec- 
tricity and  magnetism  as  early  as  181.3,  although  he  did 
not  actually  establish  this  relationship  until  1820.  But 
on  July  21  of  that  year  his  famous  paper  "Experiments 
on  the  Effect  of  a  Current  of  Electricity  on  the  Mag- 
netic Needle"  was  published  and  from  that  beginning 
progress  in  electrical  science  was  rapid. 

It  i.s  interesting  to  recall  the  words  of  Oersted,  who 
gave  his  conclusions  regarding  the  magnetic  field  set  up 
about  an  electric  current  as  follows:  "It  is  sufficiently 
evident  that  the  electric  conflict  is  not  confined  to  the 
conductor,  but  is  dispersed  pretty  widely  in  the  circum- 
jacent space.  We  may  likewise  conclude  that  this  conflict 
performs  circles  round  the  wire,  for  without  this  condi- 
tion it  seems  impossible  that  one  part  of  the  wire  when 
placed  below  the  nagnetic  needle  should  drive  its  pole  to 
the  east,  and  when  placed  above  it  should  drive  its  pole 
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to  the  west."  This  statement  also  offers  a  viewpoint 
from  which  one  may  appreciate  the  fact  that  Oersted 
and  others  of  his  time  worked  upon  phenomena  which 
could  not  yet  be  defined,  for  which  there  was  yet  no 
language  with  which  to  express  the  facts,  and  with  only 
the  voltaic  pile  and  the  compass  for  laboratory 
equipment. 

Several  weeks  after  the  announcement  by  Oersted,  his 
experiments  were  repeated  before  the  Academy  of 
Sciences  at  Paris  on  Sept.  11  and  witnessed  by  the  emi- 
nent French  professor  Andre  Marie  Ampere.    Ampere's 

ability  as  a  philoso- 
pher and  scientist 
may  be  appreciated 
when  it  is  recalled 
that  his  famous  paper 
appeared  on  Sept.  18, 
a  week  later,  in  which 
he  gave  a  complete 
explanation  of  the 
phenomena  observed 
l)y  Oersted.  Ampere's 
analysis  still  remains 
a  classic  in  electrical 
literature.  Not  only 
did  Ampere  show  the 
force  action  between 
a  magnet  and  an  elec- 
tric wire  but  he 
quickly  analyzed  that 
between  two  currents, 
and  he  also  followed 
this  up  by  showing 
that  coils  of  wire 
carrying  current  de- 
veloped magnetic  poles  and  which  were  subject  to  calcu- 
lation based  upon  his  paper  of  Sept.  18. 

With  the  establishment  of  the  facts  concerning  elec- 
tromagnetism  and  electrodynamics  by  Oersted  and 
Ampere  electrical  developments  followed  in  rapid  suc- 
cession. Ohm,  in  Germany,  established  the  relation  be- 
tween electrical  pressure,  current  and  resistance  which 
made  possible  a  better  understanding  of  the  electric 
current  and  its  control.  A  powerful  electromagnet  was 
also  devised  by  William  Sturgeon  in  1825  by  winding  a 
spiral  conductor  upon  a  horseshoe  magnet  of  soft  iron. 

In  this  period  of  important  electrical  development 
America  was  ably  represented  by  Joseph  Henry,  who 
shares  with  Faraday  the  honor  of  discovering  that  in- 
duced currents  are  set  up  in  a  conductor  by  varying 
the  magnetic  field  with  which  the  conductor  is  linked. 
Henry  also  was  first  to  conceive  the  notion  of  induct- 
ance or  electrical  inertia,  and  the  unit  inductance  was 
quite  appropriately  given  his  name.  The  Yankee  genius 
of  making  practical  use  of  the  progress  in  science  was 
also  demonstrated  in  the  setting  up  and  working  of  the 
first  electromagnetic  telegraph  by  Henry  in  1831. 

With  this  foreword  to  give  some  idea  of  the  period  in 
which  Oersted  and  Ampere  worked,  a  series  of  letters 
from  prominent  men  in  electrical  science  of  this  day 
has  been  arranged  to  expre.ss  the  debt  of  our  own  gen- 
eration to  these  brilliant  scientists  of  a  century  ago. 


September  18,  1920 
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AnijK'n*  Gav<'  (Fcneruiis 
Credit  to  Orrwted 

A  LETTER  on  this  subject  by  the 
writer  was  i)i:[)lishe(l  in  the 
Kl.KCTRiCAi,  Woiu.ii  of  June  19, 
l'J20,  also  an  editorial  commenting 
on  the  same.  That  letter  gives 
briefly  the  facts  in  the  case  as  to 
the  discovery  of  eleclromaKnetism 
by  Oersted  and  the  complete  work- 
ing out  of  its  theory,  also  the  phe- 
nomenon and  theory  of  electrody- 
namics, by  Ampere.  Particular  at- 
tention was  called  to  the  fact  that 
Ampere  was  able  in  one  week  to 
work  out  and  formulate  the  theory 
of  these  two  branches  of  science, 
also  performing  considerable  experi- 
mental work  on  which  his  theory 
was  based. 

A   book   in   the   possession   of   the 
writer  has  the  name  "A.  M.  Ampere" 


sented  papers  to  the  Academy  of 
Sciences  nearly  every  week.  He  was 
in  close  touch  with  and  in  many 
cases  actually  had  the  ear  of  many 
of  the  most  prominent  scientists  of 
Europe.  Oersted  was  in  Copen- 
hagen, in  those  days  far  away  from 
Paris.  It  would  have  been  very 
easy  for  Ampere  to  have  more  or 
less  ignored  or  gradually  eliminated 
Oersted.  In  all  of  his  published 
statements,  however,  for  many 
months,  if  not  years,  he  never  failed 
to  be  more  than  magnanimous. 

Francis  B.  Crocker, 

Crocker    Whe-^ler    CDtniuiny 
Ampere.    .\.   .1. 


'^/V0l-'>a-Ct4      I J  .  OtX>-<>1<l£/U 


in  his  own  writing  on  the  title  page. 
This  book  is  particularly  valuable  in 
giving  a  detailed — in  fact,  almost 
daily — account  in  diary  form  of 
Ampere's  work,  both  experimental 
and  analytical.  The  book  was  writ- 
ten by  .Amphe  himself  and  it  is  very 
significant,  also  characteristic,  of  his 
generous  nature  that  the  name 
"Oersted"  usually  appears  several 
times  on  every  page.  Indeed,  more 
than  full  credit  is  given  to  Oersted 
by  Ampere  for  the  discovery  of  the 
phenomenon. 

Of  course,  the  discovery  was  a 
very  great  event  in  the  history  of 
science  and  Oersted  is  entitled  to 
much  credit  for  making  the  discov- 
ery. Nevertheless,  it  was  Ampere 
who  carried  the  experimental  work 
much  farther  in  a  more  definite  and 
quantitative  manner  and  to  him  the 
principles  and  theories  are  almost 
entirely  due.  Moreover,  the  discov- 
ery, based  on  his  own  experimental 
facts,  as  well  as  the  theory  of  elec- 
trodynamics, is  all  entirely  due  to 
Ampere. 

It  is  all  the  more  striking  and  all 
the  more  admirable  in  Ampere  that 
he  gave  Oersted  such  full  credit. 
The  former  was  in   Paris  and   pre- 


Electroniapnetisni  One  IIiiii- 
dred  Years  Oltl 

WHILE  even  in  the  days  of 
Franklin's  investigation  of 
the  electricity  of  friction — 
later  called  static  electricity — 
there  was  present  a  suggestion  of 
some  relation  existing  between 
electricity  and  magnetism,  it  wa.*; 
not  until  two-thirds  of  a  century 
later  that  this  relation  was  estab- 
lished by  Oersted's  simple  experi- 
ment of  the  deflection  of  a  compass 
needle  by  a  wire  conveying  a  bat- 
tery current. 

It  is  on  record,  however,  that 
Romagnosi  of  Trent  about  1802 
observed  in  a  rather  indefinite  way 
that  a  voltaic  pile  affected  a  com- 
pass needle.  It  is  probable  that 
the  current  flowing  was  to.i  small 
and  too  variable  in  his  case  to  give 
results  so  definite  as  to  command 
investigation,  and  it  must  be  re- 
membered that  even  in  Davy's  ex- 
periments in  the  early  years  of  the 
last  century  the  internal  resistance 
of  the  batteries  used  was  so  high 
that  in  spite  of  the  coupling  of 
thousands  of  cells  in  series  the  cur- 
rent in  a  wire  in  the  circuit  must 
have  been  small.  The  coiling  of 
the  wire  to  increase  its  effects  came 
much  later.  Oersted  of  Copen- 
hagen made  the  real  discovery.  He 
found  that  a  magnetic  needle  tends 
to  set  itself  at  right  angles  to  a 
wire  carrying  a  voltaic-battery 
current  and  investigated  the  law  of 
turning  to  right  or  left  according 
to  the  direction  of  the  current  in 
the  wire  and  the  position  of  the 
wire  itself  in  relation  to  the  free 
needle.  The  announcement  of  this 
great  but  simple  discovei-y  was  re- 
ceived with  much  enthusiasm 
among  the  scientific  men  of  the 
time,  and  experiment  and  discov- 
ery followed  one  another  rapidly  in 
the  hands  of  Davy,  Ampere,  Arago 
and   others. 

Schweigger's  so-called  multiplier 
was  the  forerunner  of  galvanom- 
eter coils  of  many  turns  surround- 
ing  a    poised    magnetic    needle    and 


incidentally  laid  the  foundation  for 
the  needle  telegraph  developed  by 
Wheatstone.  Sturgeon's  early  elec- 
tric magnet,  with  its  iron  coil  of 
horseshoe  form  surrounding  a  layer 
of  wire,  was  perfected  by  Henry, 
who  showed  the  need  of  many  turns 
in  layers  to  produce  strong  electro- 
magnets. One  may  readily  trace 
the  advances  through  the  years 
following  1820  and  include  I'ara- 
day's  discovery  in  1831  of  the 
generation  of  current  in  magnetic 
fields — a  discovery  no  less  funda- 
mental than  that  of  Oersted. 

The  present  year  marks  without 
doubt  the  centenary  of  electromag- 
netism,  the  development  of  which 
gave  us  in  succession  a  wonderful 
series  of  splendid  discoveries  and 
the  applicrtion  of  w'^ose  laws   gave 
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rise,  to  the  telegraph  on  land  and  sea. 
The  telephone  came  later,  along 
with  the  dynamo  and  the  electric 
motor,  as  applied  to  driving  machin- 
ery, to  locomotion  and  to  the  multi- 
tude of  affairs  now  so  important  in 
our  lives. 

The  coiled  wire,  the  iron  coil — 
what  wonders  they  have  brought 
about!  Elihu  Thomson, 

Consulting  Engineer.  General   Electric 
Compiin.v.   Swampscott.    Mass. 


Hundred  Vears  in  Eleetrieal 
Researeh 

THE  fact  that  a  hundred  years 
comprises  the  entire  span  of 
electrical  science  as  it  exists 
today  is  a  matter  difficult  of  appre- 
ciation, even  by  those  of  us  who  pride 
ourselves  on  a  reasonable  familiarity 
with  the  history  of  our  art.  To  be 
sure  we  are  familiar  with  Faraday, 
Joseph  Henry,  Maxwell,  Helmholtz, 
Heaviside  and  Kelvin  and  what  they 
did  in  the  way  of  building  a  solid 
foundation  for  our  present  super- 
structure. How  many  of  us,  how- 
ever, appreciate  that  the  real  birth  of 
modern  electrical  science  took  place  a 
hundred  years  ago  today,  when  Am- 
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pere  presented  his  historic  paper 
based  on  the  work  which  he  did  and 
Arago  had  done  following  the  then 
recent  discovery  of  Oersted,  that 
electricity  and  magnetism  were  defi- 
nitely related  one  to  the  other? 

No  single  year  in  the  entire  his- 
tory of  electrical  development  has 
been  more  pregnant  with  discoveries 
of  a  revolutionary  character  than 
was  the  year  1820.  Prior  to  that 
time  all  that  the  world  knew  of  the 
present  science  were  a  few  discreet 
and  unrelated  fragments  of  knowl- 
edge concerning  voltaic  electricity 
and  the  magnetism  of  lodestones. 
While  many  had  dreamed  and  specu- 


lated on  a  possible  relation  among 
these  fragments,  it  remained  for 
Oersted,  university  professor  of  Co- 
penhagen, to  discover  the  true  rela- 
tionship and  unlock  the  gates  to  the 
flood  of  discovery  and  invention 
which  has  tended  so  much  to  the 
happiness  and  good  of  mankind. 

While  we  consider  and  marvel  at 
the  debt  which  the  present  day 
world  owes  to  these  workers  of  a 
hundred  years  ago,  there  is  one  fact 
in  connection  with  their  work  which 
we  should  not  lose  sight  of.  It  is 
a  fact  which  had  then  and  still  has 
an  intense  and  vital  bearing  on  the 
progress  of  science.  At  the  time  of 
these  epoch-making  discoveries,  and 
for  nearly  three-quarters  of  a  cen- 
tury afterward,  the  term  "indus- 
trial research"  was  unknown.  The 
discoveries  which  these  men  made 
were  in  the  course  of  a  search  for 
the  abstract  truths  of  nature. 

In  our  present-day  quest  to  build 
up  the  efficient  industrial  research 
laboratory  we  must  still  look  to  the 
university  laboratories  for  our  sup- 
ply of  trained  investigators  and,  in 
large  part,  for  those  far  reaching 
scientific  discoveries  which  will  later 
prove  so  revolutionary  in  the  conduct 
of  human  affairs.        F.  B.  Jewett, 

RyiTson     Physifiil     I^alioralory, 
University  of  ChlcaKO. 


Growth  from  First  Discover- 
ies Like  Huge  Tree 

WHEN  one  begins  to  make  a 
careful  study  of  the  tree  of 
modern  industrial  civiliza- 
tion, following  back  any  particular 
leaf  or  flower  through  twig,  stem, 
branch,  and  trunk  to  top  root,  he 
can  scarcely  fail,  no  matter  with 
what  particular  modern  develop- 
ment he  starts,  to  trace  the  line  of 
causes  back  through  either  Faraday, 
Oersted  and  Ampere  to  Volta,  or  else 
through  Joule,  Carnot  and  Rumford 
to  Watt.  For  surely  the  top  root 
of  modern  civilization  is  to  be  found 
in  the  principle  of  energy  and  its 
thermal  and  electrical  application. 
The  latter  all  go  back  to  Oersted 
and  to  Ampere,  for  are  they  not 
the  scientific  ancestors  of  Faraday? 
I  have  below  taken  at  random 
four  fields  of  very  recent  develop- 
ment, two  of  them,  the  second  and 
fourth,  of  immense  scientific  and 
philosophic  interest;  the  other  two, 
the  first  and  third,  of  great  prac- 
tical importance,  the  one  in  a  phys- 
ical, the  other  in  a  biological  sense, 
and  have  merely  sketched  in  this 
manner  their  scientific  genealogy, 
not  including  all  the  names  which 
might  properly  find  a  place,  but 
merely  inserting  a  series  of  appro- 
priate "key  names." 

1.  Electronic  Amplification.  De 
Forest,  Richardson,  Thomson,  Roent- 
gen, Lenard,  Hertz,  Maxwell,  Fara- 
day, Ampere,   Oersted. 

2.  Relativity.  Einstein,  Lorenz, 
Becquerel,  Roentgen,  Lenard,  Hertz, 
Maxwell,  Faraday,  Ampere,  Oersted. 

3.  Radio  Therapy.  Rutherford, 
Crivic,  Roentgen,  Lenard,  Hertz, 
Maxwell,  Faraday,  Ampere,  Oersted. 

4.  Subatomic  Structure.  Sommer- 
feld,     Bohr,     Rutherford,    Thomson, 


Roentgen,    Lenard,    Hertz,    Maxwell, 
Faraday,  Ampere,  Oersted. 

These  are  merely  illustrative  of 
what  might  be  done  presumably  in 
scores   of   other   fields.      They   illus- 


trate also  the  immeasurable  value  to 
mankind  of  the  work  of  the  'pure 
scientist  and  the  imperative  neces- 
sity of  stimulating  and  supporting 
him.  With  one  single  exception  all 
of  the  foregoing  names  belong  to 
men  who  devoted  their  whole  lives 
to  pure  science.      R.  A.  Millikan, 

Ryerson   Physical  Laboratory. 
University   of  Chicago. 


Laws  of  Oersted  and  Ampere 
Still  Stand 

IT  IS  FITTING  to  couple  together 
the  names  of  Oersted  and  Am- 
pere in  commemorating  the  cen- 
tennial of  the  discovery  of  the  mag- 
netic   relations   of   the   electric    cur- 


rent. Taken  together,  their  investi- 
gations laid  the  foundations  of 
modern  electrical  engineering  and 
the  great  subsequent  advances  by 
Faraday  and  Henry  followed  almost 
as  an  inevitable  consequence. 

Oersted's  discovery  of  the  move- 
ment of  a  compass  needle  when 
brought  near  an  electric  circuit  is 
often  classed  as  an  accident, 
wrongly,  I  think,  for,  although  the 
fact  was  quite  different  from  what 
had  been  expected.  Oersted  had  long 
sought  a  relation  between  electricity 
and  magnetism.  His  experiment, 
beautifully  and  clearly  described  in 
his  paper  of  July  21,  1820,  was  an 
essential  forerunner  to  the  work  of 
Ampere;  for  there  is  no  reason  to 
think  that  any  one  in  France  had 
been  considering  possible  electro- 
magnetic relations  up  to  the  time 
when  the  news  reached  Paris. 

Arago  brought  it  with  him  on 
Sept.  11  from  Geneva,  where  he  had 
witnessed  de  la  Rive's  repetition  of 
Oersted's  experiment,  and  that  same 
evening  he  showed  the  effect  at  the 
Institut  de  France. 

Ampere  was  doubtless  present  at 
that  meeting  and  ju.it  one  week  later, 
on  Sept.  18,  he  gave  before  the 
Academy  of  Sciences  his  complete 
demonstration  of  the  laws  of  the  in- 
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tcraction  between  electric  circuits. 
The  vvoik  was  so  well  done,  in  spite 
of  the  extraordinary  speed  of  prci- 
iluction,  that  it  has  needed  no  re- 
statinfj  or  modification  from  that 
(lay  to  this. 

I  l^now  of  no  achievement  to 
match  this  of  Ampere  unless  it  be 
tliat  of  Kresnel,  who  wrote  to  a 
friend:  "I  do  not  know  what  is 
meant  by  the  polarization  of  litrht" 
— and  who  a  few  weeUs  later  had 
completed  his  epocl\-makinfi;  first 
memoir  on  tliat  subject.  Incidental- 
ly he  furnished  the  final  and  decisive 
proof  of  the  wave  theory  of  liuht. 

Ampere's  reaction  to  the  stimulus 
of  a  new  idea  was,  however,  even 
more  rapid  and  aniazinfc,  and  his 
discovery  has  obviously  had  a  much 
mi. re  direct  iiifluetue  upon  the  devel- 
opment of  applied  electricity. 
Kdwauh  I,.  Nichols, 

rrofi'H.sor    I'lnifPitus, 
1 'i'p:irlnit  lit    of    Physics, 
('onu'll   I'lilvirsit.v. 


Many  D<'vi<'C8  Are  Repeti- 
tioiLs  of  Earlv  Work 

FOR  MANY  YEARS  attempts 
had  been  made,  without  success, 
to  find  a  connection  between 
magnetism  and  electricity.  One  of 
the    most    diiinent     searchers    after 


this  relation  was  Oersted,  professor 
of  natural  philosophy  and  secretary 
of  the  Royal  Society  of  CopenhaKen, 
at  Copenhagen.  In  1820  he  discov- 
ered that  if  a  wire  be  p'aced  paral- 
lel to  a  mafrnetic  needle  and  an  elec- 
tric current  be  passed  through  it, 
the  needle  is  deflected  and  tends  to 
place  itself  perpendicularly  to  the 
current.  Conversely,  he  showed  that 
if  the  magnet  be  fixed  and  the  cur- 
rent movable,  the  latter  is  deflected. 
Oersted's  discovery  was  reported 
to  the  French  Academy  on  Sept.  11, 
1820.  One  week  later,  at  a  meeting 
of  the  same  body  on  Sept.  18.  Am- 
pere presented  a  paper  confirminfr 
these   results   and   pointinR   out    the 


possibility  of  long  distance  signaling 
by  such  means.  At  a  subsequent 
meeting  on  Sept.  25,  he  showed  that 
parallel  currents  in  the  same  direc- 
tion attract  each  other,  and  in  the 
opposite  direction  repel,  and  that  a 
wire  carrying  a  current  attracts 
iron  filings  to  itself  as  a  magnet 
would  do. 

During  the  next  few  years  he  con- 
tinued his  investigations,  devising 
ingenious  and  beautiful  experiments 
to  demonstrate  the  ([uantitative  laws 
of  electrodynamics. 

Maxwell  speaks  of  the  experi- 
mental investigation  by  which  .Am- 
pere established  the  laws  of  the 
mechanical  action  between  electric 
currents  as  one  of  the  most  brilliant 
achievements  of  science.  "The 
whole,  theory  and  experiment,  seems 
as  if  it  had  leaped,  full  grown  and 
full  armed,  from  the  brain  of  the 
Newton  of  electricity.  It  is  perfect 
in  form  and  unassailable  in  accu- 
racy, and  it  is  summed  up  in  a  for- 
mula from  which  all  the  phenomena 
may  be  deduced,  and  which  must 
always  remain  the  cardinal  formula 
of  electrodynamics." 

It  is  remarkable  that  at  .so  early  a 
date  and  so  soon  after  Oersted's  dis- 
covery of  the  action  of  a  current 
upon  a  magnet  Ampere  should  have 
worked  out  so  completely  and  so 
perfectly  the  theory  of  such  action. 

The  practical  applications  of 
these  discoveries  have  been  many, 
and  they  have  been  of  tremendous 
importance.  In  electrical  instru- 
ments, in  electrical  communications, 
and  in  deriving  mechanical  from 
electrical  energy,  the  action  of  a 
magnetic  field  upon  a  magnetic 
needle  or  upon  an  electric  current 
liave  been  essentially  a  repetition  of 
those  pioneer  experiments  of  1820; 
and  we  do  well  to  pause  a  moment 
at  the  centennial  of  these  epoch- 
making  achievements  to  recall  and 
to  honor  the  names  of  Oersted  and 
AmpCre.  K.  B.  Ros.\, 

fliit'f  IMnsifist.    lliiri*aii   of  Sianilants. 
WasliiiiKi'Mi.    n.   r. 


<)<M>I«"«I    and    .\in|)«M"i'    Built 
u  Solid  Fuuiulation 

IN  BUILDING  a  great  structure 
it  is  of  the  first  and  utmost  im- 
portance to  have  an  absolutely  re- 
liable foundation  for  it  to  rest  upon, 
especially  when  the  ultimate  weight 
of  the  structure  is  unknown  and  may 
grow  much  greater  than  was  orig- 
inally expected;  it  should  therefore 
be  built  on  solid  rock.  It  is  in  the 
laying  of  this  solid  and  reliable 
foundation  on  which  the  theory  and 
application  of  electricity  was  built 
that  Oersted  and  Ampere  contributed 
such  a  valuable  part  by  the  discov- 
ery of  some  of  nature's  laws;  and 
their  work  was  all  the  more  credit- 
able   because    in    those    early    days 


there  existed  not  only  very  little 
knowledge  on  the  subject,  but  worse 
than  that,  the  competing  hypotheses 
were  even  inclined  to  lead  one  oflf  the 
track. 

We,  who  now  benefit  so  greatly  in 
the  building  of  a  superstructure  on 
this  foundation,  and  to  whom  the 
results  of  the  work  of  these  pioneers 
is  now  the  A,  B,  C  of  our  science, 
often  forget  or  fail  to  appreciate  the 
great  difliculties  they  labored  under, 
and  the  lack  of  prior  knowledge 
available  to  them  at  that  time. 

Sometimes  a  foundation  can  later 
be  extended  or  improved,  but  this 
does  not  detract  from  the  pioneering 
work;  Ampere,  for  instance,  studied 
the  mechanical  forces  of  currents 
upon  each  other,  but  not  the  internal 
forces  upon  its  own  conductor,  to 
crush  or  stretch  it,  as  in  the  pinch 
effect. 

Sometimes  even  the  best  of  foun- 
dations will  sag  a  little  here  and 
there  in  the  course  of  time  and  re- 
iiuii'e  a  little  repairing,  which  then 
makes  them  better  than  they  were 
before.  But  slight  flaws  found  later 
are  to  be  expected  and  do  not  reflect 
on  the  original  workers. 

Sometimes  a  violent  earthquake 
shatters  even  the  supposedly  solid 
rock  foundation  on  which  a  magnifi- 
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cent  superstructure  had  been  resting 
securely  for  many  years,  and  com- 
pels us  to  start  rebuilding  on  a 
new  and  still  firmer  foundation; 
such  an  earthquake  is  illustrated  in 
the  recent  revelations  of  Einstein; 
but  for  many  years  the  former 
superstructure  had  served  a  useful 
purpose,  as  it  was  not  built  on  sand. 
And  if,  as  seems  to  be  boldly  pre- 
dicted by  the  disciples  of  Einstein, 
even  the  science  of  mechanics  is  to 
rest  on  electrodynamics  as  a  sub- 
foundation,  the  researches  of  Oer- 
sted and  Ampere  will  be  even  more 
fundamental  than  they  themselves 
had  supposed.  Carl  Hering, 

Consulting    Elcctric.il    Enpinfer. 
riiiladflphi.i.    V.\ 


Utility  Construction  Accounting 

This  Vital  Factor  Should  Be  a  Part  of  General  Accounting  Records — Systems  Must  Be  Devised 

to  Fit  Viewpoints  of  Construction  and  Accounting  Departments — Property 

Addition  and  Depreciation  Factors  Demand  Consideration 


On  as  big  a  Job  as  constructins:  a  geneiating  station  a  cost  accounting  system  is  almost 
certain    to  be   used,   but   on   smaller    imdei'takings.    lit<e   building   transmission    and   dis- 
tribution  lines,  the  accounting  is  often  neglected.     Still,  because  of  the   greater  recur- 
rence   of   such    jobs,    proper    accoimting   is    most    impoi'tant. 


CONSTRUCTION  accounting  has  not  as  yet 
received  the  broad  meaning  that  it  should 
and  must  have  if  the  best  interests  of  public 
utility  accounting  are  to  be  served.  It  has 
ordinarily  been  treated  in  its  relation  to  the  job  with- 
out adequate  consideration  of  its  relation  to  the  general 
accounting  system,  company  history  and  the  dealings 
that  the  company  must  have  with  regulatory  bodies  in 
the  establishment  of  service  rates. 

Broadly  construction  accounting  may  be  treated  as 
follows : 

1.  As  a  historical  cost  record  of  a  specific  job. 

2.  Its  record  of  a  specific  job  a.s  an  integral  part  of 
the  general  property  account.s  to  be  maintained  so  long 
as  the  property  it  deals  with  remains  in  existence. 

3.  An  ideal  situation  would  be  one  in  which  the 
physical  property  accounts  of  a  corporation  were  backed 
by  construction  records  whose  accuracy  was  unques- 
tioned. The  original  cost  value  of  the  property  could 
therefore  not  be  successfully  attacked. 

Historical  Record 

The  importance  of  the  historical  cost  record  of  a 
specific  job  is  usually  called  into  question  on  the  ground 
that  few  if  any  utility  construction  jobs  are  ever  actu- 
ally duplicated  and  it  is  impossible  to  judge  fairly  as  to 
the  cost  of  succeeding  jobs  by  the  records  of  those  pre- 
ceding. The  fallacy  of  such  an  argument  lies  in  the 
assumption  that  there  is  no  relation  between  the  funda- 
mental operations  in  jobs  of  the  same  general  type 
because  they  bear  no  surface  similarity.  The  funda- 
mental operations  in  the  construction  of  a  line,  power 
plant  or  substation  are  the  same  as  those  for  any  other 
job  of  the  same  type.  A  construction  cost  record  that 
reveals  abnormal  costs  and  forces  an  explanation  has 
a  decided  influence  in  causing  avoidance  of  the  same 
type  of  errors  in  future  work.  Such  a  record  also  tells 
construction  men  the  normal  costs  and  sets  them  to 
574 


devising  more  economical  ways  of  doing  work,  exercis- 
ing a  decided  influence  in  eliminating  carelessness  in 
planning  and  supervising  the  woi-k  of  construction 
forces. 

In  the  second  phase  the  most  valuable  feature  of 
proper  construction  accounting  appears.  It,  however, 
is  the  one  most  often  entirely  ignored.  It  is  not  an 
unusual  thing  to  find  the  cost  of  specific  jobs  so  dis- 
tributed in  a  general  accounting  record  that  the  assem- 
bly of  the  total  costs  is  an  impossibility,  and  even  when 
they  can  be  assembled  they  are  found  so  full  of  errors 
due  to  improper  distribution  on  original  vouchers  that 
the  figures  are  valueless.  The  general  property  accounts 
are  a  vital  part  of  the  record  upon  which  the  business 
is  founded,  and  a  condition  of  this  sort  means  that  in 
a  controveisy  the  business  may  be  attacked  at  a  vital 
point,  viz.,  whether  the  investment  shown  in  the  general 
property  accounts  is  'actually  there,  a  very  pertinent 
question  in  any  controversy,  as  on  its  answer  may  de- 
pend the  determination  of  the  good  faith  and  business 
ability  of  the  company. 

To  meet  the  ideal  situation  the  first  and  most  im- 
portant step  is  the  establishment  of  a  construction 
accounting  system  that  will  cover  all  the  factors  that 
must  enter  into  the  final  general  property  accounts. 
These  factors  may  be  defined  as  follows: 

Netc  CortKtrtictinn. — Comprising  the  cost  of  all  con- 
struction that  has  not  previously  been  in  existence. 

R('t)lacemfnt!^. — These  are  ordinarily  understood  to 
represent  replacements  in  kind,  though,  practically, 
such  a  thing  seldom  or  never  occurs.  To  simplify,  this 
term   is   therefore  combined* with   betterments. 

lietternniits. — This  term  represents  the  replacement 
of  a  property  unit  by  a  unit  that  increases  the  general 
property  value. 

Depreciation. — Representing  the  property  units  that 
are  removed  during  the  installation  of  units  that  con- 
stitute   betterments.      Some    criticism    may    be    offered 
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of  the  use  of  this  term    in   this   maiinci',   hut    for  the 
simplification  of  the  tliscussion  it  will  be  understood  as 
includinK  not  only  physical  depreciation  due  to  natural 
wear  and  tear  but  depreciation  of  property  due  to  the 
growth  of  service  demands  and  development  of  the  art. 
In  building  up  a  construction  accounting  system  two 
factors  repiesentinp  working  conditions  to  be  contended 
with  must  be  considered,  the  first  being  that  the  ac- 
countant ordinarily  has  no  conception  of  the  practical 
workiniT  out  of  an  accounting  system  on  a  construction 
job,  and   the  second   being  that   the   best   construction 
men  have  an  equally  small  knowledge  of  the  account- 
ant's habits  of  thought  and  methods  of  work.     Any  at- 
tempt to  talk  debits  and  credits,  betterments  or  depreci- 
ation in  technical  terms  to  the  average  construction  man 
is   as   hopeless   as   an   attempt    to   talk   of   engineering 
problems  in  technical  terms  to  a  first-class  accountant. 
The  problem   therefore  resolves  itself  into  one  of  re- 
ducing the   system  to  terms   that   both   can   translate 
readily  into  their  own  terms.     This  cannot  be  done  by 
making  the  general  accounting  classification   the  basis 
of    the    construction    classification.      General    property 
classifications  are  naturally  so  broad  in  scope  that  even 
the  most  competent  of  accountants  will  differ  as  to  the 
items  that  belong  in  any  given  group.     The  field  con- 
struction   accountant    cannot   be   expected    intelligently 
and  consistently  to  interpret  and  apply  such  a  classifi- 
cation to  his  work.     To   maintain  a  consistent  i-ecord 
the  interpretation  and  application   of  the  general  ac- 
counting classification  should  be  confined  to  one  source, 
which  should  be  a  construction  accounting  department, 
the  primary  responsibility  of  which   includes  not  only 
construction   accounting  but  the  proper  interpretation 
of  the  relation  between  contruction  and  general  prop- 
erty accounts.     Such  a  department  is  the  point  of  con- 
tact  between    the   general    accounting   department   and 
the  construction  forces  and  must  learn  to  think  in  the 
terms  of  both.     For  successful  results  the  only  form  of 
classification  that  can  be  applied  to  construction  work 
for  field  use  is  one  based  solely  on  labor  and  material 
items.     These  the   construction   man   understands,  and 
with  a  classification  properly  constructed  training  will 
reduce  the  errors  to  a  mimimum. 

Distinguishing  Between  Accounts 

To  maintain  the  proper  distribution  between  new 
construction,  betterments  and  depreciation  two  forms 
of  designation,  one  of  which  must  be  used  with  every 
charge  against  the  construction  classification,  are  sug- 
gested. These  are  new  construction,  abreviated  "Ncn," 
and  reconstruction,  abbreviated  "Ren."  The  designation 
"Ncn"  is  used  to  cover  all  new  material  and  labor  in- 
stallation charges  regardless  of  whether  they  cover  an 
absolutely  new  property  unit  or  replace  an  old  one. 
"Ren"  designates  all  charges  for  labor,  handling  and 
hauling,  etc.,  incurred  in  (a)  moving  and  reinstalling 
old  equipment,  (b)  removing  old  equipment  from  ser- 
vice and  placing  it  in  storage,  (c)  any  new  construction 
material  that  may  be  necessary  for  temporary  use  in 
handling  or  removing  old  equipment. 

With  the  foregoing  designations  properly  used  the 
charges  against  a  job  readily  segregate  into  two  groups, 
one  of  which  is  the  cost  of  all  new  equipment  installed 
and  the  other  the  cost  of  wrecking  and  removing  or 
changing  location  of  e.xisting  equipment.  The  general 
accounting  department  will  be  able  to  dispose  of  these 
charges  between  property  and  depreciation  maintenance 
or  operating  accounts  without  difficulty,  but  will  find 


itself  with(<ut  an  adju.stment  in  property  accounts  that 
may  be  made  necessary  by  the  removal  of  operating 
property  from  service.  The  adjustment  is  easily  made 
by  writing  off  either  the  actual  original  cost  of  the 
apparatus  if  available  or  the  estimated  original  cost. 
While  this  operation  should  be  connected  with  the  con- 
struction accounting  for  the  job  it  should  be  done 
through  the  construction  accounting  department  and 
without  ;.ny  knowledge  on  the  part  of  the  field  account- 
ing force,  except  that  it  is  responsible  for  reporting  a 
physical  inventory  of  the  material  removed  from  ser- 
vice. Beyond  this  its  knowledge  of  operations  should 
cease. 

Principal  Accounting  Operations 

As  a  summary  in  brief  of  the  various  main  operations 
involved  in  construction  accounting  the  following  are 
illustr.itive,  it  being  assumed  that  an  iiulividual  ac- 
counting ri'coi-d  of  the  job  with  an  adequate  classifica- 
tion is  kept  and  transferred  to  property  accounts  when 
the  work  is  complete. 

.NKW  construction  (Xcn) 

DBBIT  CRKPIT 

Chm-Kf  wit>i  Iht^  <-ost  of  all  HfW  (""roflit  with  all  lU'W  iinu.'^fd  ni-a- 
iiia(«Tiiil.  liiboi-  of  oreotitm,  li'iiaI.M  i«-tiirm'<l  to  .^to»-k  from 
liatiillinK  anil    hauling  and    all        tin-  Job. 

ollu'i-    lo.st.s    of    ni-w     installu-  Closi'    by    tinn.sfpi-rlngr    tlio    bal- 
tlons.  anrc    to    gcniTal    prop**fly    at-- 

counts. 

The  debit  balance  transferred  to  property  accounts 
represents  (a)  the  total  cost  of  the  job  where  only  new 
work  is  involved  and  (b)  the  portion  of  the  cost  repre- 
senting property  additions  where  the  work  represents 
betterments.  The  figures  in  either  case  represent  in- 
creased property  values  created  by  the  work. 

RKf^OX.^THTTTIOy    fRcN) 

UKBIT  CREDIT 

Chaiee    with    thp    lost    of    labor  Creclll  with  tho  .-ialwigp  value  ol 

and    new    mati-rlal     (for    torn-  all    material    charged    to    Ren 

I)Orai*y    ii.'^e    onl>'>    required    in  for  tt'mporary  u.«e  in  removinp 

the   wri-eklng   and    removal    of  old  equipmint.   Clo.-si'  by  Iran."!- 

old    equipment,    .and    also    the  ferring   the   balance   to   depre. 

co.sl   of   tearing  down    and   re-  ci.itlon     or     maintenance     ac- 

cr-ecting  old   equipment   on  th<*  count.**, 
same  job. 

The  debi*  balance  represents  the  costs  of  handling, 
removing  and  re-erecting  old  material  that  do  not  in- 
crease property  values.  The  only  material  legitimately 
chargeable  to  Ren.  is  temporary  construction  material 
required  in  the  wrecking  process. 

ri'.OIT.UTY  ACrOfXTS 

PKr.IT  CREDIT 

Charge  with  the  debit  balance  Credit  willi  the  original  or  e.nti- 
crcdlted    to    .Vcw    Construction.         matcil   original    installcil    value 

of  all    olil   equipment   removed 
from  .service. 

The  difl'trence  between  the  debits  and  credits  here 
represents  the  net  increase  or  decrease  of  property 
values. 

STORES   .VCCOCN'TS 

PKniT  CREPIT 

Charge  with  the  salvage  value  fnilil  with  tla'  value  of  all  ni.i- 
of  all  equipment  removid  from  tcrial  charged  to  "Nin"  and 
aitive    service.  "Ken"    for   vise  on   the  Job. 

Charge  with  all  material  orig- 
inally chargeil  to  -'Ncn"  or 
"Ren"  anil  returned  unu.<ed 
i.>r    salvaged. 

PEPRlcri.VTIOX   OR   M.MXTEX.VXnC   .M'l'OrXTS 
PKniT  CREDIT 

Charge  with  the  debit  balance 
from  "Ken"  and  the  difterenco 
between  credits  to  "Property" 
and  the  salvage  value  of  equip- 
ment ehargi'd   against  .stores. 

The  above  grouping  represents  the  main  operations 
that  any  construction  accounting  system  must  be  con- 
cerned with.  Of  these  groups  "Ncn"  and  "Ren"  are 
the  onlv  ones  the  field  accountants  need  be  concerned 
with,  the  remainder  coming  solely  under  the  province 
of  the  office  end  of  the  construction  accounting 
department. 
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Readers'  Views  and 
Comments 


Honolulu  More  Progressive  than  Many  Cities 
in  the  United  States 
To  the  Editor  of  the  Electrical  World: 

Sir:  People  who  have  the  idea  that  the  Hawaiian 
Islands  are  covered  with  palm  trees  and  tropical  foliage 
climbing  the  sides  of  volcanic  peaks,  among  which  the 
Hawaiians  live  in  simplicity,  with  nothing  much  more 
to  do  than  play  ukeleles,  should  see  the  electrical  pages 
running  every  week  in  the  Honolulu  Star-Bulletin.  The 
pages  are  right  up  to  the  minute,  the  advertising  cuts 
and  copy  are  as  good  as  any  used  in  a  New  York 
or  San  Francisco  paper  and  the  reading  matter  is  sup- 
plied by  the  Society  for  Electrical  Development,  thus 
insuring  its  accuracy  and  its  interest  for  the  readers. 

What  the  Hawaiian  Electric  Company,  an  active  mem- 
ber of  the  Society  for  Electrical  Development,  says : 

We  received  your  letter  of  July  13  with  material  for  our 
electrical  page  inclosed.  We  were  very  much  pleased  at 
your  promptness  in  complying  with  our  request  for  this 
material. 

Inclosed  herewith  you  will  find  several  issues  of  our  elec- 
trical page.  We  will  endeavor  to  see  that  a  copy  of  each 
issue  is  forwarded  to  you  for  your  perusal  and  files. 

Thanking  you  for  the  interest  and  co-operation  which  you 
have  shown  in  our  behalf  and  for  the  interesting  reading- 
matter,  which  is  very  adaptable  to  our  local  requirements. 

Last  year  there  was  a  big  Territorial  Fair  held  in 
Honolulu.  The  Hawaiian  Electric  Company  had  a  build- 
ing of  its  own  as  a  part  of  the  fair.  It  asked  the 
Society  for  Electrical  Development  for  suggestions,  and 
a  six-page  "special  service"  was  sent,  of  which  it  made 
excellent  use.  Betwen  140,000  and  150,000  people 
visited  the  fair  during  the  week.  The  electrical  exhibits 
and  displays  proved  one  of  the  great  attractions. 

There  are  many  communities  in  this  country  where 
the  electrical  interests  could  show  a  great  deal  more 
energy  in  their  development  work  and  the  Society  for 
Electrical  Development  would  be  glad  to  help  them  do  it. 

J.  M.  Wakeman,  General  Manager. 
The  Society  for  Electrical  Development, 
New  York.  N.  Y. 


ager  there  said  that  his  wife  used  an  enamel  heating- 
type  iron  which  was  very  nearly  twenty  years  old.  It 
was  called  a  St.  Paul  iron,  and  he  thought  that  we 
might  like  to  have  it  to  put  in  our  museum  of  early 
electric  irons.  I  told  him  that  we  should  be  glad  to  and 
would  give  him  one  of  our  new  irons,  which  we  at 
that  time  made  with  enamel  elements,  if  he  would  return 
the  old  St.  Paul  iron  to  us.  He  did  send  it,  but  instead 
of  coming  to  the  office  it  took  the  natural  course  of 
returned  goods  and  was  sent  up  to  our  repair  depart- 
ment, where  it  was  tested  and  returned  to  the  United 
Electric  Illuminating  Company,  with  a  no-charge  bill 
and  a  notation  that  it  was  0.  K.  with  no  repairs  neces- 
sary. The  point  of  this  story  is  that  the  St.  Paul  line 
was  made  by  a  concern  which  we  bought  out  when  first 
going  into  the  business,  and  the  enamel  process  which 
it  used  for  making  heating  elements  was  superior  tc 
all  otfiers  at  that  time  and  was  adopted  by  us. 
Simplex  Electric  Heating  Co.  R.  P.  Ingalls, 

Cambridge,  Mass.  Sales  Manager. 


Early  Electric  Stoves  and  Irons 

To  the  Editor  of  the  Electrical  World: 

Sir:  We  thank  you  for  forwarding  a  copy  of  the 
letter  from  W.  F.  Boggs,  Port  Angeles,  Wash.,  which 
was  published  on  page  528  of  the  Sept.  11,  1920. 
issue  of  the  Electrical  World,  referring  to  the  small 
stove  made  by  the  American  Electric  Heating  Corpora- 
tion that  he  has  used  for  twenty  years. 

Our  customer  feels  that  hi.s  is  about  the  oldest  hot 
plate  in  existence,  which  is  not  quite  correct,  as  we  sold 
thousands  of  small  hot  plates  like  his  before  1899. 
Probably  the  greater  part  of  them  are  still  in  every- 
day use,  but  we  do  not  often  run  across  one  which  has 
had  more  constant  daily  service  than  Mr.  Boggs'. 

In  this  connection  the  writer  is  tempted  to  relate  an 
incident  which  happened  when  he  was  on  the  road, 
about  1908.  When  calling  on  the  United  Electric 
Illuminating  Company  of  New  Haven,  Conn.,  the  man- 


Radio-Telephone  Concerts 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  a  recent  issue  of  the  Electrical  World, 
under  the  heading  "Another  Step  Toward  Transoceanic 
Radio-Telephony,"  you  mention  the  radio-telephone 
service  to  the  Catalina  Islands  and  the  fact  that  phono- 
graph music  played  on  shipboard  had  been  heard  600 
miles  away  at  St.  Johns,  Newfoundland. 

I  am  sure  it  will  be  of  interest  to  your  readers  to 
have  some  information  regarding  the  permanent  instal- 
lation of  a  radio-telephone  concert  service  which  has 
been  in  operation  for  three  months  in  the  California 
Theater  building  at  San  Francisco.  Here  for  the  first 
time  a  serious  attempt  has  been  made  to  convey  real 
orchestral  music  (not  phonographic)  from  a  fifty-piece 
orchestra  which  plays  twice  daily  at  the  theater.  Special 
microphonic  instruments  are  placed  in  the  pit  and  in 
the  balcony  of  the  theater,  and  the  microphonic  currents 
are  carried  to  the  radio-telephone  room  near  by,  whence 
an  antenna  rises  to  the  tower  of  the  Humboldt  Bank 
building,  about  200  ft.  (60  m.)  above  the  sidewalk.  The.se 
radio  concerts  have  been  heard  great  distances.  They 
are  frequently  picked  up  by  ships  at  sea,  on  one  occasion 
as  far  out  as  1,200  miles  (1,920  km.) 

As  a  matter  of  record,  perhaps  the  first  radio-tele- 
phone transmission  in  this  country  was  of  music,  in  the 
spring  of  1907,  from  the  old  building  at  the  corner  of 
Thirty-ninth  Street  and  Broadway,  New  York,  which 
housed  the  "Telharmonium"  apparatus.  The  radio  music 
there  transmitted  was  first  "picked  up"  at  the  Brooklyn 
Navy  Yard  by  George  Davis,  then  chief  electrician  in 
charge  of  radio.  In  1909  radio  music  was  sent  out 
from  my  laboratory  at  103  Park  Avenue,  New  York. 
Mme.  Mazarin  of  the  Manhattan  Opera  Company  sing- 
ing on  one  occasion  to  an  audience  in  Newark.  A  little 
later  a  temporary  installation  was  made  on  the  roof  of 
the  Metropolitan  Opera  Hou.se  and  music  picked  up  by 
microphones  on  the  stage  was  sent  out. 

During  the  summer  and  fall  of  1916  regular  nightly 
"concerts"  of  phonograph  music  were  maintained  at  the 
High  Bridge  radio  laboratory,  this  music  being  heard  at 
that  time  as  far  as  Buffalo.  Parties  in  New  Jersey 
danced  to  this  music  played  35  miles    (56  km.)   away. 

Lee  de  Forest, 
President  De  Forest  Radio  Telephone  &  Telegraph  Co. 
New  York  City. 


Station  and  Operating  Practice 


A  Department  Devoted  to  Problems  of  Installation, 

Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Egg-Slia|n(l  Insulators  I*rove  Serviceable 
on  Distribution  Lines 

E(IG-SHAPED  insulators  such  as  are  commonly  used 
for  guy  wires  arc  becoming  jiopular  in  the  West 
for  use  on  distribution  Hues  with  voltages  as  high  as 
33.000.  These  insulators  are  used  on  the  strain  posi- 
tions as  shown  in  the  accompanying  photograph,  only 
one  insulator  being  usetl  for  low-voltages,  while  for  the 


EGG-SHAPED    INSULATOKS    USED    ON    DEAD-END    POSITIONS    GIVE 
VERY    LITTLE  TROUBLE 

higher  voltages  several  are  connected  in  series,  in 
these  insulators  the  porcelain  under  strain  is  in  com- 
pression, and  deterioration  due  to  tension  and  to  tem- 
perature changes  is  not  present  as  it  is  in  cap  and 
stud  insulators.  It  is  reported  that  these  insulators 
have  long  life   in   the  dead-end   position. 


(Combustion  Engineers  Increase  Plant 
Economy  20  per  Cent 

FOUR  combustion  engineers  supervising  the  operation 
of  the  twenty-eight  heating  plants  operated  by  the 
Union  Electric  Light  &  Power  Company  in  St.  Louis 
have  during  the  past  two  years  increased  the  quantity 
of  steam  generated  per  pound  of  fuel  burned  more  than 
20  per  cent.  One  combustion  engineer  is  assigned  to 
seven  plants,  three  of  which  are  high-pressure  generat- 
ing plants  and  four  low-pressure  plants  generating 
steam  for  heating  purposes.  A  combustion  engineer's 
duty  is  to  keep  in  continuous  touch  with  all  of  the  impor- 
tant features  of  plant  operation  and  control  and  rectify 
any  irregular  conditions.  He  keeps  a  daily  check  on 
coal  used  and  amount  of  water  evaporated  per  pound 
of  coal;  he  keeps  records  of  all  operating  conditions, 
such  as  draft,  temperatures  and  CO.  of  fuel  gases,  and 
.lersonally  sees  to  properly  sampling  for  analysis  the 
coal  received  and  the  ash  .sent  out. 

The  functions  of  the  combustion  engineers  are  inde- 


pendent somewhat  of  the  general  plant  supervision  and 
routine,  although  these  engineers  co-operate  with  the 
two  plant  supervisors,  the  watch  engineers  who  are 
responsible  for  the  operation  of  the  plants  as  well  as 
the  firemen.  The  be.st  results  from  the  efforts  of  the 
combustion  engineers  were  obtained  from  the  assistance 
given  to  engineers  and  firemen  in  the  form  of  sugges- 
tions, and  it  has  been  found  that  these  are  readily 
accepted  if  tactfully  made. 

The  form  of  the  daily  reports  of  these  combustion 
engineers  and  their  organization  follows  quite  closely 
the  duties  and  organization  of  the  conibu.stion  engi- 
neers in  the  company's  main  generating  station. 

E.   H.   Tenney, 
Chief  Engineer  Power  Plant. 
Union  Electric  Light  &  Power  Company, 

St.  Louis.  .Mo. 


Op 


erating  Interpole  Generators 
in  Parallel 

TO  OPERATE  an  interpole  generator  in  parallel  with 
other  machines  the  same  arrangements  must  be 
provided  as  for  non-interpole  generators,  and  certain 
additional  points  mu.st  be  given  attention.  The  inter- 
pole winding  must  be  considered  as  part  of  the  armature 
and  not  as  part  of  the  series  field.  It  mu.st  therefore 
not  have  any  effect  on  the  field  strength  and  must  neither 
boost  nor  buck  the  main  series.  This  condition  will  be 
met  if  the  brushes  are  set  at  the  correct  neutral  position. 
The  equalizer  connection  must  be  made  between  the 
main  series  winding  and  the  interpole  winding  and  never 
to  the  brush  bus  ring  direct.  If  the  equalizer  is  con- 
nected to  the  armature  terminal  the  equalizing  current, 
if  there  be  any,  will  flow  not  only  through  the  series 
coils  where  it  is  wanted  but  through  the  interpole  coils 
also.  This  current  will  make  the  interpoles  either  too 
strong  or  too  weak.  Usually  the  resistance  of  the  inter- 
pole circuit  and  the 
series    circuit    is  ^ 

greater  in  propor- 
tion to  the  output 
than  the  resistance 
of  the  series  circuit 
of  a  non-interpole 
machine.  Conse- 
quently, when  the 
e  q  u  a  1  i  z  e  r  is  con- 
nected directly  to  the 
armature  of  the 
i  n  t  erpole  machine, 
part  of  the  current 

which  should  go  to  the  interpole  will  flow  to  the 
non-interpole  machine  over  the  equalizer.  This  weak- 
ens the  interpole  and  it  does  not  then  properly  compen- 
sate for  the  armature  reaction.     Usually  a  machine  so 
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connected  will  not  compound  jirnprrly  and  will  begin  to 
spark  at  about  half  load  owing  to  the  weak  interpole 
strength.  James  Dixon. 

Cleveland,  Ohio. 

3Iap  Used  to  Route  Work  of  City 
Maintenance  Crews 

TO  HELP  the  service  work  dispatcher  lay  out  work 
for  the  maintenance  gangs  the  map  shown  in  the 
accompanying  photograph  is  employed  in  the  efficient 
system  of  the  Commonwealth  Edison  Company,  Chicago, 
which  was  described  in  the  Electrical  World  for  Aug. 
7.  This  particular  map  is  for  the  central  district  of  this 
company,  similar  maps  being  used  for  other  districts. 
Service  orders  are  indicated  on  the  map  by  tacks  wth 
colored  heads,  a  different  color  being  used  for  each  day 
in  the  week.  Large  round  paper  tags  suspended  from 
the  tacks  indicate  transformer  installations  or  changes. 
Minor  repairs  that  can  be  done  by  the  same  gang  are 
indicated  with  other  kinds  of  tacks.  These  routing 
tacks  are  standai'd  stock  in  map  stores,  and  about  forty 
varieties  of  heads  are  available.  Each  afternoon  the 
service  work  dispatcher  makes  up  a  route  for  each  gang 
on  the  following  day  by  running  a  string  around  each  of 
the  tacks  indicating  work  to  be  done  by  this  gang.  Ser- 
vice orders  are  given  preference,  and  enough  other 
repair  work  conveniently  located  is  added  to  fill  out  the 
day's  Work.  Aftei-  work  has  been  determined  and  indi- 
cated by  the  string,  the  work  dispatcher  arranges  the 
service  in.stallation  orders  in  their  proper  sequence  and 


A  28-Ton  Auto-Trailer  Hastens  Trans- 
formers to  Stations 

IN  ORDER  to  move  heavy  transformers  for  supplying 
emergency  demands  the  Southern  California  Edison 
Company  of  Los  Angeles  designed  and  built  an  auto- 
mobile trailer  suitable  for  carrying  28  tons.  This  was 
clone  when  it  was  found  that  shipping  transformers  by 
rpil  often  required  a  week  or  more  and  left  unsolved  the 


TACKS  ON  MAP  INDICATE  TRANSl'dRMKKS  TO  BE  CHANCED 
AND  OTHER   WORK 

hands  them  to  a  typi.st,  who  prepares  the  daily  list  of 
orders  for  each  of  the  service  gangs.     D.  W.  ROPKR, 

Superintendent  Street  Department. 
Commonwealth  Edison  Company, 
Chicago,  111. 


RAILROAD  DELAYS  AVOIDED  BY  SHIPPING  TRANSFORMERS 
ON   THIS   28-TON    TRAILER 

problem  of  getting  the  heavy  equipment  from  the  r:'.il- 
road  siding  to  the  exact  location  desired.  Having  the 
equipment  out  of  service  even  for  such  a  period  was  a 
serious  loss  during  times  of  limited  power  supply. 

The  company,  therefore,  built  a  trailer,  shown  in  the 
accompanying  illustration,  which  has  successfully  han- 
dled 28-ton  loads.  Since  it  has  been  used  there  has 
seldom  been  a  delay  of  more  than  twenty-four  hours  in 
moving  heavy  equipment  over  distances  up  to  100  miles 
wherever  the  destination  could  be  reached  over  good 
roads,  such  being  the  case  in  most  of  the  communities 
served  by  the  company. 

Two  features  of  the  trailer  design  are  that  it  is 
without  springs  and  that  the  forward  axle  is  arched  so 
that  the  bed  is  suspended  by  king  pin  and  links.  The 
bed  is  18  ft.  (5.4  m.)  long  and  the  over-all  width  is 
8  ft.  3  in.  (2.5  m.).  The  diameter  of  the  front  wheels 
Is  36  in.  (0.9  m.)  and  of  the  rear  wheels  42  in.  (1  m.). 
Wheels  are  equipped  with  solid  rubber  tires,  the  rear 
tires  being  14  in.  (35  cm.)  wide.  The  lift  to  the  top 
of  the  bed  is  25  in.  (63  cm.)  and  the  clearance  is 
15  in.  (37.5  cm.).  When  handling  capacity  loads  the 
trailer  is  usually  drawn  by  a  6-ton  truck  with  5  tons 
of  ballast. 

The  first  truck  built  by  the  company,  at  a  cost  of 
il)out  $2,300,  was  in  constant  demand  and  was  found  to 
l)e  so  useful  that  a  second  one  was  conslrncted,  (he  only 
change  in  design  in  the  second  trailer  being  the  addition 
.)f  hand  brakes  operated  liy  an  8-ft.  (2..1-ni.)  lever  to 
which  a  rope  from  the  driver's  feet  was  attached.  The 
design  has  been  copied  by  three  sther  trucking'  com- 
panies. 

r.  H.  Ducker  is  superintendent  of  transportation  for 
the  Southern  California  Edison  Company. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 
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CoiUK'Clioii  of  Klu'ostals  for  Testing 

IN  THE  electrical  testing  department  of  a  large  motor 
manufacturpr  the  burning  out  of  plate  rheostats  used 
in  field  lircuits  due  to  overloading  has  been  prevented  by 
connecting  them  up  as  shown  in  the  sketch. 

As  will  be  seen,  the  lowest-resistance  rheostat,  No.  3, 

which  also  has  the 
"7  largest  capacity, 
must  be  all  cut  in 
the  circuit  first  and 
switch  No.  3  opened 
before  No.  2  can 
be  used.  This  re- 
duces the  current  to 
a  safe  value  for 
rheostat  No.  2r  Simi- 
larly No.  2  rheostat 
must  be  all  cut  in 
the  circuit  and 
switch  No.  2  opened 
before  rheostat  No. 
1  can  be  used.  The  rheostats  used  are  the  ordinary 
field-regulating  rheostats  of  the  plate  type  manufac- 
tured by  (lie  Cutler-Hamrner  Manufacturing  Company. 
They  are  mounted  on  a  board  supported  on  a  small 
platform  with  wheels  so  that  they  can  conveniently  be 
moved  from  place  to  place.  EusTACE  C.  SoARES. 

Ampere,  N.  J. 

InstTtiiijj  Magiirlic  Slot  Bridges  to  Im- 
prove Operation  of  A.-C.  iMacliines 

MAGNETIC  SLOT  bridges  improve  the  operating 
characteristics  of  alternating-current  generators 
and  motors  by  making  the  density  of  the  magnetism  in 
the  air  gap  and  the  iron  nearly  uniform.  The  lulvan- 
tages  in  operating  gained  by  using  magnetic  wedges  in 
induction  motors  are:  Better  power  factor  especially 
at  light  loads,  less  core  loss,  better  efficiency,  less  excit- 
ing current  and  better  starting  ability.  In  generators 
and  synchronous  motors  the  magnetic  bridge  by  giving 
uniform  flux  permits  the  use  of  a  liberal  air  gap,  reduces 
core  lo.ss.  and  therefore  improves  efl^ciency  and  allows 
the  use  of  solid  poles  and  pole  shoes. 

The  magnetic  wedge  is  a  piece  of  iron  or  steel  which 
fits  in  grooves  in  the  sides  of  the  stator  teeth  and  allows 
the  magnetism  to  spread  out  so  that  the  density  over  a 
slot  is  nearly  the  same  as  over  a  tooth.  The  wedges  are 
thin  in  the  middle  so  that  the  iron  is  saturated  at  this 
point. 

The  bridges  must  be  well  and  permanently  insulated 
from  the  laminations.  If  "grounded"  on  one  side  only, 
the  laminations  are  short-circuited  and  eddy  current.s 
will  cause  local  core  heating.  If  grounded  on  both  sides, 
the  bridge  and  laminations  form  a  short-circuited  turn 
interlinked  with  the  winding,  and  by  transformer  action 


current  will  flow  and  heat  the  bridges  and  core.  In  a 
heavily  loaded  machine  grounded  bridges  may  run  red 
hot.  It  is  fairly  ea.sy  to  insulate  the  bridges  by  using  a 
fiberoid  trough  and  plenty  of  varnish  to  keep  out  mois- 
ture and  oil.  The  grooves  in  the  teeth  of  stator  must  be 
clear  of  all  old  insulation,  burns  and  bumps.  A  thick- 
ness of  insulating  trough  (bridge  paper)  which  gives  a 
good  driving  fit  dry  must  be  u.sed.  Before  inserting  the 
paper  the  slot  grooves  are  varnished  with  the  best  bak- 
ing varnish.  The  bridge  paper  is  then  placed  in  the  slot 
and  worked  into  the  grooves  with  a  blunt-nosed  tool.  A 
coat  of  varnish  is  applied  to  the  trough,  and  after  din- 
ping  the  tip  of  the  bridge  in  varnish  it  is  started  in  the 
groove  and  driven  to  its  place.  After  setting,  the  bridge 
is  tested  for  grounds  with  at  least  110  volts  (220  volts 
if  available).  If  a  grounded  bridge  is  found,  it  must  be 
taken  out  and  the  cause  must  be  removed. 

When  all  the  l)ridges  are  in  and  test  clear,  excess 
paper  is  trimmed  off  and  the  face  of  the  stator  is  var- 
ni.shed,  working  the  varnish  into  the  slots  and  between 
the  ends  of  bridges.  The  varnish  should  dry  before 
running  the  machine.  If  possible,  the  machine  should 
be  baked  in  an  oven. 

Where  there  are  several  bridges  oer  slot,  short  bridge 
papers  can  be  used.  On  most  large  stators  a  fiber  stick 
is  placed  while  wet  with  varnish  under  the  bridge  to 
wedge  the  coil  down.  Bridges  should  not  stick  out 
endwise  beyond  the  core  as  they  are  liable  to  shake  loose 
if  not  held  throughout  their  whole  length.  Split  stators 
nnist  have  a  fiber  bridge  at  the  split  slot  on  each  side. 
There  is  always  some  "working"  at  the  splits,  and  it  is 
impossilile  to  keep  metal  bridges  insulated  there.  When 
there  are  several  bridges  per  slot  they  should  be  set 
about  -.V  in.  (1.5  mm.)  apart.  Where  slot  grooves  are 
badly  mangled  fiber  or  wood  bridges  should  always  be 
^,j,„(j'  James  Dixon. 

Cleveland,  Ohio. 

Synchronous  Motor  Advantages  Com- 
pared with  Induction  Motors 

DETERMINATION  to  change  the  phase-wound- 
rotoi  tvpe  induction  motors  to  the  synchronous 
type  in  a  Southern  plant  was  made  for  the  following 
reasons : 

1.  No  sacrifice  in  original  rated  capacity  of  the 
motor.  The  use  of  increased  field  current  would,  of 
course,  permit  a  certain  amount  of  overload. 

2.  A  combination  of  good  starting  torque  of  the 
induction  motor  with  the  constant-speed  characteristics 
of  the  synchronous  motor. 

3.  Adequate  stability  of  operation   with   change   of 

load. 

4.  Improved  system  power  factor,  with  motor  in 
question  having  inherent  leading-power-factor  charac- 
teristics. 
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Standard  Pidlry  Sizes  for  Motors 
Rrcoinincndod  by  Power  Club 

STANDARD  )iulley  sizes  for  fractional-horsepower 
and  large  power  motons  have  been  adopted  as  rec- 
oninicn<lp(l  iiracticc  by  sub-committees  of  the  Electric 
Power  Club,  the  sizes  being  as  shown  in  the  accompany- 
inp:  tables. 


TAHi.i:  I— iTi.Liov  i)i.Mi;.\sii).\s  ion  FjiAcnoxAi,  iii.Uisi^i'OwKn 

MdTl  )US 


TAiii.i:  in— i'ii.i.i;v  sizks  ihk  i'(iwi:h  motdhs 

1  or  nprn  anfl  .--rtiii-inclit^ril.  itUrrnatinc-rurrPnt,  ^inclr-i>h;if<r  and  polyphase. 
ati(l_  (linn  rurrriil .  cnn^lant-^iKTii  :in(I  roiitinuous-iluty  motors.  (Dimensions 
:»rr  in  in^|lo^.  I 


Fl:il-f:i.c(l  pulleys: 
Diaiiir'tfT,    In, 
3! 
3 

2; 

Oroovod  Pullevs: 
ritrli 
Dianictrr.    In. 
2 

i; 
i; 


1'hcc,  In. 

2; 

2i 

i; 

Melt 
Diameter,  I 


Bore,  In. 

'A 
i 
t 


Bore,  In. 


NOTE. — The  IJ-i'i.  -j^-iii.  pulle\-,  w  !ic  i  u.^ed  with  a  i-i'i.  helt,  gives  pulley 
dimensions  of  l.J-i:!.  by  J-in.  Groo,-ed  pulleys  should  be  arranged  for  mounting 
upon  the  .shaft  provided  with  a  flat  and  secured  by  a  set  screw. 


For  the  fractional-horsepower  motors  standard  shaft 
diameters,  keyways  and  set-screws  have  also  been 
adopted. 

TABLE   II— .SHAFT,   KEVWAY   AND   SET-SCREW   DIMENSIONS   FDR 
FUACTIONAI^HOR.SEPOWER  MOTORS 

I"ol  flat  or  crowned-faced  pulleys: 
."^haft  Diameter,  In,  Kc.v 

;  A  •<! 

;  A  sq. 

Flat  and  set  screws  fr>r  prooved  pulleys: 
^hnft  Diameter,  In  Set  .Screw  Dimensions 

i  iV-i". — 24-thrc;Hl  set  screw 

1  A'"> — 24-thread  set  screw' 

The  pulley  sizes  shown  for  large  motors  are  for 
open  and  semi-inclosed  alternating-current  single-phase 
and  polyphase  and  direct-current,  constant-speed,  con- 
tinuous-duty motors. 

The  tables  for  fractional-horsepower  motors  are  for 
continuous  duty,  constant-speed  motors,  irrespective  of 
ratings. 


Hp.  :,1 

lip   M 

lip    „1 

I-.illcv 

175n.|fiOO 

1150  ijnn 

R50  I'OO 

li.ll. 

Up,,, 

iip,„ 

ll.pni. 

Dian,,, 

I". 

XVidll,,   In 

I^ore,  In 

1 

■ 

■> 

, 

r 
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3 

' 

2 

1 ', 

3 

s 

i 

4 

1 1 

7; 

5 

3 

4 

11 

in 

7' 

5 

(1 

i; 

15 

,in 

T, 

7 

6 

)  ; 

20 

15 

in 

R 

6 

25 

0 

7 

1  ; 

30 

20 

1  ^ 

9 

7 

li 

40 

25-30 

20  25 

in 

7 

21 

40 

30 

n 

in 

2i 

50 

12 

1  1 

J! 

60 

40 

12 

1  1 

2; 

75 

50 
60 

13 

n 

12 

12 

21 

2; 

100 

75 

15 

14 

3i 

NOTI;.- 

-These  pullev 

sizes  are  b 

ased 

on 

the 

use 

of  paper  pulley 

s  and  arc 

apphcabJp 

to  either  40  deg 

or  50  deg. 

motors. 

Removing  Slack  from  Short  Belt  Drives 
by  Means  of  Weights 

BY  MEANS  of  weights,  the  two  very  short  belts 
shown  in  the  accompanying  photographs  are  kept 
always  tight.  In  the  photograph  to  the  left  the  motor 
is  mounted  on  the  frame  of  the  machine  close  to  the 
pulley  to  be  driven.  By  means  of  a  stationary  idler 
pulley  and  the  idler  pulley  which  travels  on  the  two  slide 
rails  the  belt  is  arranged  to  give  a  large  contact  area, 
and  the  weight  keeps  sufficient  pressure  on  the  belt 
to  prevent  slipping. 

In  the  center  there  are  two  belt  drives,  the  main 
one  of  which  is  kept  tight  by  means  of  the  idler  pulley, 
which  is  held  down  by  a  weight  hanging  over  the  chain 
just  to  the  right  of  the  pulley.  At  the  right  is  an 
e.\ample  of  compact  mounting  of  motor  and  control. 
These  machines  are  in  the  Westinghouse  Electric  & 
Manufacturing  Company's  factory.  East  Springfield, 
Mass. 


WEKJHTS  ON   IDLER   IMM.I.F.V   KKKl"  SlIKKT  IIKI.T  lUtlVES  TH^HT 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
t)f  Electric  Light,  Power  and  Heat 


Dvnvtr  Conipany  Sells  $40,000  Worth  of 
Wasliinn;  Machines  in  Thirty  Days 

ATIHRTY-DAY  washing-machine  campaiprn  was  con- 
ducted by  the  Denver  (Col.)  Gas  &  Electric  Com- 
pany during  June  and  300  machines  were  sold.  Sixteen 
salesmen  were  used,  assigned  to  thirteen  residential 
and  three  business  districts.  In  addition,  about  $5,000 
was  spent  in  newspaper  advertising.  Clare  N.  Stan- 
nard,  secretary  and  commercial  agent  of  the  company, 
believes  that  the  plan  of  intensive  personal  solicitation 
combined  with  judicious  advertising  is  the  most  effec- 
tive for  special  campaigns.  He  has  demonstrated  this 
theory  successfully  in  the  execution  of  the  vacuum- 
cleaner  campaigns  which  he  has  conducted  with  marked 
success  during  the  last  few  years.  His  semi-annual 
campaigns  have  resulted  in  the  sale  of  about  12,000 
cleaners  in  the  city  of  Denver. 


New  Angle  from  Which  to  I^ok 
at  Rate  Theories 

By  Kassandra 

TIIKRE  are  two  main  theories  of  rates.  One  is 
based  on  the  old-fashioned  law  of  supply  and  de- 
mand and  maintains  that  the  rate  for  each  quantity 
and  class  of  service  should  be  fixed  by  competition.  If 
such  rates  lead  to  a  greater  than  a  fair  return  on  the 
total  investment  then  again  the  law  of  supply  and  de- 
mand leads  to  an  increase  in  the  investment  and  service 
and  a  general  lowering  of  rates  until  an  equality  be- 
tween supply  and  demand  is  again  reached. 

The  other  theory  of  rates  maintains  that  the  cost 
of  each  quantity  and  class  of  service  can  be  computed 
by  some  formula,  as,  for  instance,  by  assigning  to  each 
class  some  proportion  of  the  fixed  costs,  some  propor- 
tion of  the  customers'  costs,  some  proportion  of  the 
energy  costs,  some  proportion  (usually  an  average)  of 
the  distance  costs,  etc. 

If  the  two  theories  lead  to  the  same  rates,  as  they 
often  do,  then  there  is  no  test  as  to  which  theory  is 
right  or  best.  But  suppose  the  competitive  or  supply 
and  demand  theory  gives  a  rate  of  say  3  cents  for  a 
definite  case  (which  under  this  theory  would  be  only 
just  under  what  that  class  could  pay)  while  the  so-called 
cost  theory  leads  to  another  rate,  say  5  cents  or  2  cents. 
If  the  cost  theory  leads  to  a  rate  of  5  cents  or  higher 
than  the  competitive  theory,  of  course  the  customers 
will  not  take  service,  but  will  secure  it  elsewhere,  and  the 
central  station  will  lose  the  economy  it  might  get  from 
the  greater  output.  >• 

If,  on  the  other  hand,  the  formula  used  in  applying 
the  cost  theory  leads  to  a  rate  of  2  cents  the  customer 
will  take  the  service  rather  than  supply  himself  other-; 
wise,  but  is  not  this  profiteering  on  the  part  of  the 
customer?      The    customer    would    pay    the    equivalent 


of  .3  cents  if  he  got  the  service  elsewhere,  and  this 
presumably  would  enable  the  cu.stomer  to  make  .just 
a  fair  profit  in  his  own  business.  For  the  central 
station  to  supply  at  2  cents  would  then  enable  the  cus- 
tomer to  make  more  than  a  fair  profit  in  his  own  busi- 
ness, and  he  is  apt  to  become  a  profiteer. 

If  the  customer  is  another  public  utility  it  may  refuse 
to  take  the  unfair  profit  and  pass  it  on  to  its  customers, 
but  even  then  why  should  these  customers  of  the  other 
utility  get  the  profit  rather  than  the  customers  of  the 
central  .station?  Is  it  not  better  that,  to  prevent  profi- 
teering, the  central  station  should  keep  the  rates  at 
(or  just  below)  the  competitive  level,  and  should  use 
its  profits  not  for  its  stockholders  but  in  extending  the 
service  so  as  to  serve  more  of  the  public  with  the 
maximum  of  service  at  a  fair  price,  rather  than  to 
serve  a  selected  class  of  consumers  at  lower  than  a  fair 
price? 

The  latter  plan  results  in  the  selected  class  becoming 
profiteers  and  injures  the  rest  of  the  public,  while  the 
application  of  the  competitive  theory  results  in  the 
greatest  good  for  all. 


Increased  Freight  Rate  as  Argument 
for  Sale  of  Stock 


AN  example  of 
. broad-gaged 
public  policy  ad- 
V  e  r  t  i  s  i  n  g  is 
shown  in  the  ac- 
companying ad- 
vertisement of 
the  Union  Elec- 
tric Light  & 
Power  Company 
of  St.  Louis, 
which  appeared 
in  the  daily  pa- 
pers of  that  city. 
The  advertise- 
ment ostensibly 
uses  the  news 
of  the  increased 
railroad  freight 
rates  as  an  ar- 
gument to  sell 
the  company's 
stock,  but  in 
reality  tells  the 
people  that  they 
are  the  ones  who 
profit  when  pub- 
lic utilities  are  allowed  to  charge  rates  which  are  high 
enough  to  pay  for  the  quality  of  service  which  the 
public  expects. 

SSI 


The  Best  News  Since 
the  Armistice 


Governmciii  action  increasing  slcam  railroad 

f,'i,mr.»t,Wii'«fW>  ,  \..t  I'  tit.  !»..»  >,.->.  f..f  f,.TTtv„lT  In 
i,.vr.M,n,r<  .in.«  Ih.  \  n.  ..)i. .  It  will  ia<r«l,r  Um  CMl «(  It« 
nc  b«t  II  U  Ik*  baat  pcanbl*  punntr  Ikii  pM>ti|.  in^rtBj  w,U 
r.adno.  to  Hr«  *  (o«,t  liviof 

lljnean*  ihc  railroads  can  raise  wascs  $600.. 

O>\fr0a  ,rai  Tlii.  ini.n.  iiw  nitmirf  raoL  tnd  tlf  ilwuM  »M 
— 'Il_^l  Sufk  In  rmil<n*duie  witl.  tl*  oM  Hit*  prp  llul  nu4r 
A>  ..rwan  Tulmid,  IV  bt*t  ib  th.  «orM  Tlii.  ta  tun,  imtaiu  Dial 
H".  •-'  iboiuaailj  aI  ran  do*  linl  uit  «n  itdatrarka  will  ha  pul 
6a'>  into  aclivp  **r^r.  nio.mc  .nal.  rmp.,  .aw  mairnala  a»d 

It  mcanv  tlie  railroads  can  borrow  money. 

vtii.ti  iMrajMnl  famine^  *il|  .,tiM'  ih«m  to  par  ui1rn«l  na  aiid 
riptf  ait'n  djr.  md  vi'li  ih..  l<orF.<an]  noA.)  Ik*;  *aB  Imj*  bua- 
dndi  nf  million,  ol  df^ll.r.'  i-oi'li  of  arm  (acuwa,  ran,  t.reilBal 
f..ilil,ra  and  Mh"  .<tMi|..ip».i  l...  nj-^t  ©1  ■liirh  Ifc,  rmiBtfT'. 
iHi.in'..  K».  Isl.N  hr.n  b=illi   K^M  -.pt^ 

It  means  tag  orders,  with  plenty  of  work  at 

f^niuiuad  Rood  na|t*a.  in  lL(  hjndi.d>  f>f  loduttriva  fra«B  wUrii 
thr  nJioad,  mii.t  bii*  a"  .^.iiiaurol 

1 1  mean>  more  cars  to  haul  coal,  more  day«* 

K(.(k  (vi  Mr*\.  («f  miB'rL  iw>rT  to»\  at  laTtr  prwa  (li«tf  Ibc  fni^ 

It  ineaiis  more  cars  to  haul  farm  crops  to 

••*'k'L  fb'  'f!-*"  nf  bjok  li>*n"  n^  Ih'v  '■ro(n.  had  Ihc  uw  of  • 

It  means  that  men  and  women  who  have 

MTphu  (U4*  a**d  M  l«a(«r  fur  U  lanst  Umoi  la  uft  ••nntiu 
pftTlac  CMd  diTMkada.  Mmpug  gMd 'omm  mmmt  palu^  trtrj 
•dli  Mbr  to  woriL  b  Ua  wtfvl  Mntnw.  whan  It  viD  Mp  U 
auLf  tM4  Uau 

For  regnlar  income  with  ■■^Tiinnm  safety 

f<<  pnatip*!  »»  rt«m»«*  Oum  Ktoctnc  7  Pw  CMtt  vn<tm4 


Union  Electric  Light  &  Power  Company 
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Showing  the  Public  Extent  of 
Territory  Served 

A  DIAGRAM  of  a  transmission  system  framed  and 
hung  in  a  conspicuous  place  in  hotel  lobbies  is  a 
method  of  central  station  publicity  that  the  Wisconsin- 
Minnesota  Light  &  Power  Company  is  employing  in  its 
'advertising. 

The   system   diagram   used   is   shown   herewith.     On 


THE  WISCONSIN-MINNESOTA  LIGHT  &  POWER  COMPANY  PLACES 

IN   HOTEL  LOBBIES  FRAMED  COPIES  OF  THIS   MAP 

SHOWING  THE  TERRITORY  SERVED 

the  original  the  circuits  owned  by  the  company  are 
shown  in  red  while  those  forming  a  part  of  connecting 
systems  owned  by  other  companies  are  shown  in  black. 
The  placing  of  these  diagrams  in  hotel  lobbies  fre- 
quented by  business  men  has  been  valuable  in  familiar- 
izing the  public  with  the  extent  of  an  important  system 
and  is  a  decided  help  to  the  stranger  who  is  interested 
in  knowing  the  central  station  service  in  a  territory 
new  to  him. 

Three-Phase  Extension  for  Residential 
Elevator  Declare<l  Uur<lensoine 

AN  ATTEMPT  by  wealthy  interests  in  Newton, 
.  Mass.,  to  force  the  Edison  Electric  Illuminating 
Company  of  Boston  to  spend  about  $2,200  to  extend  a 
three-phase  feeder  0.6  mile  (1  km.)  to  supply  a  single 
electric  elevator  met  defeat,  on  petition  to  that  effect  ti 
the  Massachusetts  Department  of  Public  Utilities  re- 
cently. 

The  district  in  question  is  served  by  single-phase 
circuits,  and  the  petitioners  contended  that  the  com- 
pany should  rearrange  its  lines  to  enable  the  oper- 
ation of  a  three-pha.se  elevator  in.stallation  in  a  new 
residence,  bearing  all  of  the  expense  of  the  con- 
struction. 

The  company  offered  to  build  the  line  on  a  basis  by 
which  its  cost  would  be  rebated  from  the  bills  of  the 
petitioner   from   year   to  year   until    paid    for,   hut    an 


agreement  could  not  be  reached.  In  its  finding  the 
commission  declared  that  there  was  no  evidence  that 
any  other  customer  requii'ed  this  type  of  service  and 
that  the  cost  would  have  to  be  borne  by  the  small  users 
of  service  if  put  upon  the  company.  The  use  of  a 
motor-generator  .set  was  suggested  as  a  means  of 
obtaining  the  desired  elevator  sei-vice. 


Employers  Warned  to  Carry  Com- 
pensation Insurance 

EMPLOYERS  who  come  under  the  workmen's  com- 
pensation law  of  New  York  State  are  being  warned 
by  Bernard  L.  Shientag,  chief  counsel  to  the  State 
Industrial  Commission,  to  carry  compensation  insur- 
ance to  cover  their  employees.  Failure  to  do  so,  Mr. 
Shientag  points  out,  is  a  misdemeanor  punishable  by 
a  fine  up  to  $1,000,  by  imprisonment  up  to  one  year, 
or  by  both  such  fine  and  imprisonment.  The  Industrial 
Commission  through  its  counsel  will  proceed  vigorously 
against  any  employer  who  continues  to  disregard  this 
law. 

Any  employer  who  is  in  doubt  as  to  his  duties  under 
the  workmen's  compensation  law  should  apply  to  the 
Industrial  Commission,  at  its  office,  124  East  Twenty- 
eighth  Street,  New  York  City.  "If  an  employer  con- 
tinues to  violate  this  law,  he  may  expect  very  little 
consideration  from  the  commission  and  from  the  courts," 
said  Mr.  Shientag.  In  the  last  year  the  Court  of 
Special  Sessions  imposed  fines  ranging  from  $50  to  $250 
on  122  employers  failing  to  carry  compensation  insur- 
ance, and  one  uninsured  employer  in  whose  plant  a 
worker  was  seriously  injured  was  sent  to  jail  for  thirty 
days. 

Composition  Platforms  for  Motor 
Displays 

CLEANLINESS  and  quiet  in  handling  small  motor.'* 
in  the  office  of  the  Hartford  (Conn.)  Electric  Light 
Company  are  assured  by  using  a  platform  of  composition 
floor  material,  illustrated  herewith,  upon  which  motors 


PLATFORM,  TOR  DISPLAYING  MOTORS,  COVERED  WITH 
COMPOSITION  MATERIAL 

may  be  moved  about  freely.  The  platform  is  2  in.  (5  cm.) 
high,  72  in.  (1.83  m.)  long  and  is  56  in.  (1.42  m.) 
in  width. 

The  convenience  of  displaying  small  motors  in  this 
way  in.stead  of  on  a  granolithic  or  other  hard  flooring 
serves  both   neatness  and  flexibility. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Rating  of  Motors  for  Intermittent  Work. — Adler 
AND  SCHIEBELER. — The  rating  of  a  machine  is  usually 
determined  by  the  temperature  rise  during  load  tests. 
Motors  are  often  tested  for  temperature  rise  on  a  one- 
hour  run.  When  the  motor  is  intended  for  intermittent 
service,  however,  it  may  safely  be  loaded  far  beyond  the 
continuous  one-hour  rating.  The  authors  discuss  the 
factors  which  affect  the  performance  and  heating  of 
motors  for  intermittent  work  and  suggest  that  methods 
be  standardized  for  intermittent  testing.  A  modi- 
fication of  the  standardization  rules  of  the  V.  D.  I.  is 
drafted,  three  types  of  loading  being  defined:  Con- 
tinuous loading,  occasional,  or  brief  loading,  and  inter- 
mittent loading,  and  tentative  rules  for  the  testing  of 
motors  for  these  three  types  of  service  are  laid  down. 
For  intermittent-load  motors  the  authors  suggest  a  test 
cycle  of  three  minutes  full  (intermittent)  rated  load, 
followed  i)y  a  nine-minule  total  test,  this  cycle  to  be 
repeated  during  any  such  length  of  time  as  the  parts 
may  stipulate,  and  the  tested  motor  not  being  permitted 
to  heat  up  over  a  certain  temperature.  According  to 
the  authors  such  a  machine  should  also  have  on  its 
numberplate  a  short-time  rating,  based  on  a  thirty, 
forty-five,  si.xty  or  on  a  ninety  minute  continuous-load 
run. — Elektrotechnixche  Zeitschrift.  .June  24  and  30, 
1920. 

Induction  Type  Frequency  Changer. —  Harry  S. 
Smith. — The  author  describes  a  two-machine  induction 
type  frequency  changer  in  which  one  is  commonly  a 
standard  wound-rotor  polyphase  induction  motor  and 
the  other  a  direct-current  machine,  used  to  drive  the 
rotor  of  the  induction  machine  at  the  proper  speed  for 
any  frequency.  The  underlying  theory  of  this  type  of 
frequency  changer  is  discussed. —  Electric  Journal, 
August,  1920. 

Lamps  and  Lighting 

Maintenance  of  Electric  Lighting  Equipment  on  the 
Lincoln  Park  System. — C.  H.  Shepherd. — On  a  system 
which  consists  principally  of  400-watt  gas-filled  lamps 
enclosed  in  20-in.  (50-cm.)  globes,  the  author  states  that 
the  life  of  the  gas-filled  lamp  varies  from  1,000  to  12,000 
hours.  Three  types  of  continuity  equipment  in  use  are 
the  film  cutout,  the  compensator  and  the  series-multiple 
transformer  systems.  The  lamp  record,  which  consists 
of  a  card  for  each  particular  standard  throughout  the 
system,  is  kept  showing  the  location  of  the  standard, 
type  of  filament,  make  of  lamp,  date  of  installation,  date 
of  burnout  or  breakage,  and  other  necessary  informa- 
tion on  the  face  of  the  card,  while  on  the  back  of  the 
card  is  given  the  electrical  characteristics  of  the  trans- 
former, compensator  or  film  cutout  which  serves  the 
lamp.  It  is  said  that  the  cash  cost  of  operating  this 
system  is  about  50  per  cent  below  the  cost  of  the  original 
arc  lamp  system  which  was  in  service  about  five  years 
ago^    Difficulty  due  to  the  accumulation  of  dirt  and 


insects  is  taken  care  of  by  means  of  an  air  tank  oper- 
ating from  an  initial  pressure  of  105  lb.  (7  kg.  per 
square  centimeter). — Transactions  Illuminating  Engi- 
neering Society,  July  20,  1920. 

Theory  and  Characteristics  of  Incandescent  Lamps. — 
Henry  Schroeder. — An  interesting  summary  of  the 
chief  characteristics  of  modern  incandescent  lamps.  The 
table  gives  the  temperature  data  of  various  filaments: 


Approximate 
Lump  Filament  OperatiiiR 

Tonipcraturc 

,.,.,, I  60  watlo,  220  volts  (iintrcat«l) 1870  d<-K.  C. 

I  «rooii       ^  5 J  ^^.^j,,    ,  ,0  ^.^„^  (treated) 1930  d.g.  C. 

25  wutt.s,  1 10  viilti.  (vuriiiiml 21  50  Hir.  C 

TiinKsliii    (  500  Mill t...   110  V..IIH  (Ba.-filli'.ll.  2500diB.  <'. 

30  voll».  30  amperrs  (gaa-fillwl) • 3000  die.  C. 

♦Motion  pirturc  lump. 


.\pprnxinmto 

MrlliiiK 
Tfiiipcraturr 

4000  dcK.  C. 


3300  dfg.  C-. 


The   curve   indicates   typical    results   of   life    tests  of 

tungsten   lamps   showing    th;it,   of   the   number   tested. 


^lOOtf 


Percenl    RaVed  Lift 
LIFE  TESTS  OF  TUNGSTEN  LAMPS 


140*       160* 


(>0  per  cent  burned  for  the  full  rated   life. — Bulletin 
L.  D.  114,  Edison  Lamp  Works,  June,    1920. 

Generation,  Transmission  and  Distribution 

Recent  Tendencies  in  Cable  Manufacture. — H.  Savage. 
— It  is  stated  by  the  writer  that  the  British  have  led  in 
the  development  of  satisfactory  cables  for  underground 
transmission,  for  the  reason  that  underground  tran.s- 
mission  is  so  commonly  adopted  in  England.  It  is  said 
that  impregnated  paper  has  proved  its  value  by  being 
used  to  an  enormous  extent  for  all  pressures  and  condi- 
tions, and  that  it  is  the  only  really  reliable  and  satis- 
factory dielectric  for  extra  high  pressures.  The  only 
serious  competitor  is  vulcanized  bitumen,  which  has 
lately  emerged  into  an  article  of  general  manufacture 
and  use.  Its  rise  is  mainly  due  to  the  extension  of 
electricity  in  the  mining  industry.  Being  neutral  to  the 
peculiar  moist  conditions  in  mines,  independent  of  a 
heavy  sheath,  semi-flexible,  and  not  requiring  the  skilled 
care  of  a  hydroscopic  dielectric,  it  has  found  acceptance 
among  colliery  managers.  It  is  also  held  that  the  steady 
rise  in  working  pressures  from  3,000  volts  to  30,000 
volts  has  not  produced  any  drastic  change   in   cable 
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materials,  but  has  been  met  by  a  certain  increase  in 
thickness,  greater  care  founded  on  experience  in  manu- 
facture and  a  reduction  in  the  ratio  of  test  to  working 
pressure.  Grading  of  the  dielectric  to  minimize  the 
potential  gradient  in  the  dielectric  has  not  yet  fulfilled 
the  anticipation  of  its  authors,  it  is  said.  The  author 
points  out  the  gradual  disappearance  of  the  large 
single-core  cables  with  hollow  centers  which  were  prom- 
inent some  years  ago  when  single-phase  alternating 
current  was  in  the  ascendant  and  which  were  designed 
to  minimize  the  so-called  "skin  effect." — London  Elec 
trician,  July  2,  1920. 

Traction 

Overhead  Construction  for  Electric  Railroads. — 
Reishaus. — The  article  is  profusely  illustrated  and 
gives  a  rather  complete  account  of  all  more  representa- 
tive systems  for  overhead  construction  which  have  been 
employed  by  the  Siemen-Schuckert-Werke  in  various 
European  electrifications.  Particular  attention  is  given 
to  problems  of  multi-track  roads  and  yards,  and  to 
different  systems  for  keeping  the  contact  wire  auto- 
matically under  proper  tension  at  all  times. — Elek- 
trische  Kraftbetriebe  und  Bahnen,  June  24  and  July  4, 
1920. 

Installations,  Systems  and  Appliances 

Energy  in  the  Magnetic  Circuit  of  a  Magneto. — N.  W. 
McLachlan. — This  paper  deals  solely  with  the  mag- 
netic energy  associated  with  the  primary  circuit  and  is 
said  to  be  merely  an  introduction  to  the  subject.  The 
treatment  is  very  approximate,  but  is  suggested  to 
serve  as  a  guide  for  more  exact  study.  On  account  of 
the  complex  nature  of  the  magnetic  circuit  the  mathe- 
matical work  does  not  check  very  closely  with  experi- 
ments, but,  according  to  the  author,  it  should,  never- 
theless, be  useful  in  a  qualitative  way. — London  Elec- 
trician, July  30  and  Aug.  G,  1920. 

Bonding  in  Special  Locations. — G.  H.  McKelway. — 
Cross  bonding  and  special  connections  to  structures, 
bridges  and  poles  constitute  a  class  of  bonding  very 
generally  used  and  requiring  care  in  installation.  This 
type  of  bonding  is  discussed  by  the  author. — Electric 
Raihvay  Journal,  Aug.  21,  1920. 

Electrically  Deposited  Thermocouples. — A  method  of 
constructing  thermocouples  in  which  one  of  the  elements 
is  deposited  electrically  on  a  core,  which  constitutes  the 
other  element  of  the  couple,  is  described.  In  particular 
the  couples  investigated  are  those  in  which  constantan 
is  used  with  either  silver  or  copper.  The  process  is 
ascribed  to  W.  Hamilton  Wilson  and  T.  D.  Epps.— 
London  Engineer,  Aug.  6,  1920. 

Electrophysics  and  Magnetism 

Quantum  Emission  Phenomena  in  Radiation. — 
David  L.  Webster. — A  comparison  of  X-rays  and  light 
are  given  covering  the  best  known  cases  of  excitation 
of  line  spectra  by  electron  impact  and  the  form  of  the 
Bohr  theory  that  is  required  by  them.  These  phenomena 
are  compared  with  corresponding  absorption  phenomena 
with  especial  reference  to  the  accumulation  of  energy 
for  photoelectrons  by  absorption.  It  is  said  that 
theories  of  the  type  of  Bohr's  appear  inconsistent  with 
these  facts.  The  phenomena  suggest  that  the  law  of 
the  consei-vation  of  energy  as  applied  to  atomic  oscil- 
lators holds  only  statistically.  A  set  of  postulates  to 
replace  it  for  individual  oscillators  is  outlined. — Phys- 
ical Review,  July,  1920. 


Units,  Measurements  and  Instruments 

Note  on  Radio  Frequency  Measurements. — Carl  Eng- 
LUND. — After  discussing  the  need  for  a  radio-frequency 
bridge  of  general  utility,  the  bridge  method  is  critically 
compared  with  indicating,  null  and  potentiometer  meth- 
ods. Certain  precautions  in  the  shielding  and  coil 
construction  of  such  bridges  are  considered,  and  the 
specific  form  of  bridge  used  by  the  author  is  described 
in  detail.  Beat  note  with  amplification  and  telephone 
indicator  of  balance  point  are  used.  Some  applications 
of  the  bridge  are  then  given. — Proceedings  Institute  of 
Radio  Engineers,  August,  1920. 

A  Poteyitiometric  Control  Rheostat. — J.  Damien. — 
It  is  sometimes  essential  in  current-adju.sting  resistances 
— for  instance,  field  rheostats — that  the  current  shall 
increase  by  just  the  same  amount  for  every  step  on  the 
rheostat.  Such  characteristics  are  easily  obtained  in 
a  rheostat  built  on  the  drop-wire  principle.  The  author 
shows  how  the  successive  resistance  steps  must  be 
graded  in  order  to  give  the  desired  straight-line  rela- 
tion, and  gives  a  method  for  computing  the  separate 
steps.  In  a  certain  numerical  example,  which  is  dealt 
with  in  detail,  it  is  found  that  while  the  first  few  steps 
must  be  rather  small,  the  number  of  ohms  per  step 
reaches  a  peaked  maximum  at  about  one-third  of  the 
range  and  then  decreases  to  even  lower  values  than 
those  of  the  first  steps.  On  the  other  hand,  if  a  drop- 
wire  rheostat  with  equal  resistance  steps  is  used,  the 
current  increments  will  be  found  to  pass  through  a 
rather  flat  minimum  around  the  mid  point  of  the  range. 
— Revve  Gcncrale  d'Electricitc.  June  26,  1920. 

Telegraphy,  Telephony  and  Signals 

MecuHurements  of  tlie  Elect  romngnetic  Field  of 
Waves  Received  During  Transoceanic  Radio  Transmis- 
sion.— GiANCARLO  Vallaurl — A  series  of  recent 
experiments  is  described  on  the  determination  of  the 
electric  and  magnetic  field  intensities  of  the  waves 
received  at  Leghorn,  Italy,  from  the  Annapolis  trans- 
mitting station.  A  pair  of  large  loops,  respectively 
practically  parallel  and  perpendicular  to  the  incoming 
wave,  are  used.  The  incoming  signals  are  received  by 
heterodyne  oscillator  and  amplified.  A  substitution 
method  is  used  for  the  measurements,  whereby  the 
incoming  signal  is  compared  to  an  artificial  signal  pro- 
duced in  the  non-receptive  loop  by  a  local  oscillator. 
A  thermocouple  and  galvanometer  in  the  oscillator  cir- 
cuit, together  with  a  calibrated  mutual  inductance  for 
coupling  to  the  non-receptive  antenna,  permit  quan- 
titative results.  Numerical  results  are  also  given 
and  it  is  shown  that  the  field  strengths  of  the  incoming 
waves  are  much  greater  than  those  calculated  by  the 
usual  transmission  formulas. — Proceedings  of  the  Insti- 
tute of  Radio  Engineers,  August,  1920. 

Miscellaneous 

Coal  and  Water  in  the  United  States  Compared  as 
Sources  of  Power. — R.  S.  McBride. — Data  are  given 
concerning  the  water  power  resources  of  various  states 
of  the  union  and  the  distribution  of  coal  deposits  by 
districts.— Coai  Age,  Aug.  12,  1920. 

Organization  of  the  Electrical  Industry. — C.  H. 
WORDINGHAM. — The  author  points  out  the  desirability 
that  engineers  shall  have  some  body  which  will  represent 
their  interests  when  questions  of  both  external  and 
internal  policy  have  to  be  decided.  He  outlines  the 
possible  usefulness  and  organization  of  such  a  senate. — 
London  Electrician.  April  HO.   1920. 
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Conducted  by  Prok.  Vladimir  Karapetoff 

Comell  University,  Ithaca.  N.   T. 


Research  in  Projjress  and  Completed 

[Wht-n  irivrsliKHticm.s  wtiiih  hav»-  b<i-n  ('oinpl«-t<-<l  :ii-o,  in  the 
nplnion  of  tht  cliltits.  of  wide  onouyh  iiitfrt-st  to  the  flv-ld  wi- 
xi'i'vc.  details  tliiTiiif  will  I.I  iinsi'iitc'd  in  other  |iails  of  this 
ptiper.  Contemplated  resi-areh  or  tliat  wljieh  appeal's  iv  \\nvv 
limited  appeal  will  be  onl>-  bt-iefly  reported  in  tliis  section,  but 
details  may  be  had  by  eoinnuinioatinK  with  the  investigatoi-  oi 
Institution  named  in  the  report.  Readers  are  rofei'red  to  the  de- 
partment "DiKest  of  Kiel  tiieal  Uileraturo"  for  investigations 
rc'poi-tetl  in  other  journals.  Tlie  news  and  i-ngineei-ing  se<'tions 
should  also  l)e  followed  for  research  repoi-ted  before  technical 
societies.) 

CONCRETE  MIXTURES.  PROPORTIONING  OF. 

A  method  of  proportioning  concrete  mixture.*  I.q  being  de- 
veloped basi-d  on  the  theoi-y  that  the  quantity  both  of  cement 
and  watei-  i-e<iuired  to  give  concrete  of  a  worltable  plasticity 
ilepends  upot)  ttie  surface  ai-ea  of  the  aggregate  used.  By  this 
metliod  it  is  possible  to  fix  the  portions  of  tlie  constituent 
matei'lals  of  a  <-tnK-rete  ntixture.  namely,  cement  aggregate  ^nd 
water,  so  tliat  a  concrete  of  definite  strength  will  nsult  while 
ut  the  same  time  Ih*-  mixtmx'  will  have  a  predetermined  degree 
of  plasticit.\'.  Results  to  date  have  been  very  encouraging  and 
this  metliod  is  now  being  given  a  practical  tryout  on  several 
works  of  large  size. — K.  B.  Young,  Hydro-Electric  Power  Com- 
mission Luboratorif  s.  Toronto.  Contidn. 

FREQUENCY  BRIDGE. 

An  arrangement  of  capacity,  mutual  inductance  and  resist- 
ances, consisting  essentially  of  a  Heaviside  bridge,  has  been 
developed  for  the  accurate  detei'mlnation  of  frequency  in  the 
audible  range.  .\  telephone  may  be  used  as  a  balance  indi- 
cator, or  better  a  vibration  galvanometer,  and  the  frequency  is 
obtained  b>'  the  usual  foi-mula,  w-KC  —  1.  In  this  expresgion 
the  value  of  the  mutual  inductance  multiplied  by  the  ratio  of 
the  two  resistances  must  be  added  to  that  of  the  primai-y  in- 
tluctance.  The  resistance  ratio  may  be  taken  large,  say  30:1. 
and  thus  low  frequencies  measured  without  prohibitively  large 
condensers  and  inductances.  Losses  in  the  condi-nsers  do  not 
affect  the  result,  nor  does  the  Inductance  In  the  resistances,  but 
adjustment  of  an  auxiliary  small  variometer  is  necessary  for  a 
sliarp  balance.  l'.sing  a  vacuum-tube  oscillator,  giving  about 
1.000  cycles,  results  whi(  h  check  to  five  signifloant  figures  have 
been  repeatedly  obtalmd  with  this  bridge,  incidentally  showing 
the  great  constancy  of  conditions  obtainable  with  such  an 
oscillator.  The  britlge  has  also  shown  that  rather  small 
changes  in  the  seeontlary  load  of  the  oscillator  cause  consider- 
able changes  in  the  frequency.  .\n  investigation  regarding  Its 
adaptability  to  commercial  frequencies  is  in  progress.  —  Edv 
Vthinder.  Harvard   I'nivt  rsity,  Cambridge.  Mass. 

I.A.MPS.    INCANDESCENT.    FOR   SIGNAL    FLASHING. 

In  a  study  of  incandescent  lamps  for  use  in  daylight  signaling 
by  the  United  states  Signal  I'orps  the  following  results  have 
been  obtained:  (1)  'I'he  time  required  for  a  filament  to  heat  to 
approximately  its  ni:iximum  brightness  exceeds  greatly  thP  time 
required  in  cooling  to  effectively  zero  brightness;  (2)  the  higher 
the  maximum  temperature  of  a  fiash,  the  greater  is  the  speed 
of  the  Hash;  (3)  the  smaller  the  filament,  the  greater  l9  the 
speed  of  the  fiash ;  ( 4 )  the  less  tlie  resistance  In  a  Circuit 
external  to  the  flashing  lamp,  the  greater  is  the  speed  of  the 
fiash  ;  the  speed  of  flashing  for  a  given  filament  at  a  given 
temperature  in  various  atmospheres — including  in  vacuo — is  the 
greater  the  greater  the  gas  loss:  (6)  for  lamps  of  the  same 
open-filament  construction  in  various  atmospheres,  such  that 
they  possess  the  same  luminous  fiux  and  the  same  average  life 
at  the  same  fixed  voltage,  the  speed  of  fiashing  is  the  greater 
the  greater  the  gas  loss. — .-l.  G.  Worthinri,  Nela  Research  Labo- 
ratory. Cleveland.  Ohio. 

LAMPS,   LtTMINOl'S-ARC. 

Luminous-arc  lamp  efflciencles  have  been  increased  by  the 
lompounding  under  high  pressure  of  the  ingredients  of  the 
electrodes.  It  Is  reported  that  by  this  means  30  to  40  per  cent 
more  light  is  produced  th:in  with  the  previous  standard  elec- 
trodes, with  at  least  equal  life.  For  the  same  light  as  formerly 
increaseil  life  of  the  electrodes  is  expected. — A.  I.  E.  E.  Commit- 
tee on   Lighting  and   tUumination. 

PAINTS.  INDICATING  TEMPERATURE. 

An  examination  is  being  carried  out  into  the  characteristics 
or  indicator  paints ;  that  is.  paints  which  change  their  color 
with  the  temperature.  This  investigation  covers  their  critical 
temperature,  the  permanency  of  characteristics,  the  number  of 
reversals,  the  commercial  availability  and  the  possible  advan- 
tage of  using  tliese  paints  on  bearings  of  electrical  apparatus, 
oil  coolers,  etc. — B.  Logan,  New  York  City. 

PROTECTIVE    DEVICES.    BEHAVIOR    OF.    DURING 
DISTURBANCES. 

An  unusually  large  percentage  of  the  larger  operating  com- 
panies have  experienced  severe  system  disturbances,  and  in 
some    cases    the    behavior    of    the    protective    devices    was    an 


important  factor  in  the  disturbances.  A  sub-committee  is  now 
•  •ndeavoring  to  formulate  some  stanflard  method  of  reporting 
on  sucli  matters,  so  that  the  reports  tan  be  properly  condensed, 
summarized  and  made  available  for  further  study. — Protective 
IHvice  Committee  of  the  A.  I.    E.   E. 

STANDARD  CELL,  CAD.Mll'M.   I.MI'ROVEME.NTS   IN. 

Instead  of  the  soft  glass  ordinarily  used  for  the  container 
.1  liard  Corning  glass  (JTuil'  was  used,  which  Is  much  less 
soluble  than  ordinary  soft  glass.  Further,  this  glass  s.als 
directly  to  tungsten  and  ordinary  porcelain.  Tungsten  Is  sub- 
stituted for  platinum  leading-in  wires,  and  of  the  seventy  or 
more  (ells  made  up  and  tested  there  has  been  no  case  of 
cracking  of  the  terminals,  while  the  mortality  with  platinum 
in  ordinary  gla.ss  would  liave  been  several  per  .int.  The 
i-nifs  of  the  cells  tend  to  run  very  uniform,  po.ssibly  a  little 
higii.  Some  other  new  designs  are  being  developed  so  as  to 
give  a  greater  portability  and  more  compact  form.  A  disk 
of  porous  porcelain  is  sealed  Into  tlie  gi.i.ss  permanentlj'  to 
si-parate  :inode  and  cathode  salts.  In  one  form  one  electrode 
is  an  annular  ring  sui  rounding  the  other. — T.  Upooner  and 
C.  J.  ICottmun,  East   Pittsburgh,  Pa. 

SYNCHRONOUS   MOTOR,    I'ROPERTIES  OF  V-CURVBS. 

The  locus  of  ail  points  on  tlie  V-curves  of  the  synchronous 
motor,  where  the  tangents  to  the  curve.s  are  veitical.  Is  a 
hyperbola  which  is  <  onjugate  to  the  hyperbola  wlilcli  is  the 
locus  of  all  points  at  which  the  tangents  to  the  curves  are 
horizontal.  The  liyp.rbola  first  mentioned  divides  the  figure 
into  two  paits.  in  on<-  of  which,  below  the  hvpei  bola  the  opeiat- 
ing  conditions  are  stable,  and  in  tile  other,  above  tlie  hvperbola 
the  operating  conditions  are  unstable. — A.  .S.  Langsdorf  Wash- 
ington   I'niversity.   St.    Louis,   Mo. 

Suggestions  for  Research 

ALTERNATORS.    FIRES   LV. 

A  number  of  destructive  fires  have  occurred  of  lute  years  in 
large  turbo-alternators,  with  resultant  losses  and  interruption 
in  service.  The  modern  Inclosed  construction  of  the  alternator 
the  forced  air  draft  and  the  high  operating  temperature  seem 
to  be  particularly  conducive  to  such  fires.  Systematic  research 
is  needed  (a)  into  the  undesiiable  elements  of  construction 
(b)  into  dangerous  operating  practices,  (c)  into  the  best  means 
for  minimizing  the  possibility  of  a  flre  and  checking  its  speed 
— hditunal  iiuggestioii. 

CUT-OUTS.   PRIMARY.  FOR  LINE  TRANSFORMERS. 

One  of  the  largest  operating  companies  some  years  ago 
abandoned  the  use  of  all  types  of  cut-outs  or  lightning  arresters 
which  were  inclosed  in  an  iron  case.  This  was  found  necessary 
on  account  of  the  troubles  with  these  devices  during  rain- 
storms and  wet  snowstorms.  The  difflcuitv  increased  with  the 
size  of  tile  generating  or  transforming  unit's  which  supplied  the 
current  to  the  lines  on  which  these  devices  were  installed  In 
the  past  year  another  large  operating  company  has  taken 
exactly  the  same  action  and  for  the  same  reason.  It  is  recom- 
mended that  operating  companies  take  note  of  this  situation 
because  w;ith  the  increase  in  the  size  of  their  generating  and 
transforming  units  they  will  ultimately  be  called  upon  to  take 
similar  action  and  they  should  therefore  investigate  types  of 
sudi  devices  without  the  metal  inclosing  case  with  a  view  to 
Its  adoption  for  their  future  work. — Com  ui  if  (re  on  Profctive 
Devices  o/  the  .4.   /.   E.   E. 

ELECTRON  EMISSION.  PREVENTION  OF 

During  the  last  few  years  an  intensive  study  has  been  made 
or  the  surface  conditions  of  wires  necessary  to  produce  the 
emi.ssion  of  electrons,  and  this  study  has  resulted  In  the  high 
state  of  efficiency  of  the  present  electron  tube.  Nothing  short 
of  a  similar  study  of  the  surface  conditions  of  wir.-.s  necessary 
for  preventing  the  emission  of  electrons,  instead  of  producing 
ilieni.  Will  linally  give  us  the  wire  conductor  of  the  future  for 
use  witli  high-frequency  carrier  oscillations. — G.  O.  !<ouier  War 
I)'  partmi  nt.  M'ashington.  D.  C. 

IGNITION.   HIGH-TENSION  LEADS   FOR. 

Some  trouble  has  been  experieni  ed  with  the  ignition  of  gas 
engines  when  the  high-tension  leads  from  the  spark  coil  to 
the  distributer  are  placed  in  the  same  metal  conduit  with  the 
leads  from  the  distributer  to  tlie  spark  plugs,  .\pparently  the 
electrostatic  rapacity  of  the  lead  to  the  ground  draws  an  ap- 
preciable charging  current  from  the  coll  and  causes  an  exces- 
sive drop  of  voltage,  thus  leaving  an  Insufficient  voltage  for 
the  spark.  Whatever  tlie  explanation  may  be.  a  caieful  experi- 
mental and  theoretical  investigation  is  desired,  with  recommen- 
dations as  to  the  best  arrangement  of  the  leads. — Editorial 
Suggestion. 

PORCEL.MN,  POROSITY  TEST  OF. 

Tests  to  deteiniine  porosity  in  insulator  units  at  the  factory 
arc  needed,  and  the  man  who  develops  a  method  whereby  we 
can  detect  porous  insulators  at  the  factory  without  destroying 
them  will  be  a  true  benefactor  of  the  transmission  engineers 
and  porcelain  manufacturers.* — W.  D.  A.  PrasUe,  Huntmgton, 
W.  Ya. 
•A.l.E.E.  JournaX.  1920.  page  4  4.%. 

TELEPHONE  RECEIVER.  INCREASE  IN  SENSITIVENESS. 

.\s  a  result  of  some  experimenbi.  AV  Kunze  believes  that  the 
.static  sensitiveness  with  direct  current  of  a  telephone  receiver 
may  be  increased  many  times  by  using  a  separately  excited  and 
Inminated  iron  core  in  place  of  the  permanent  magnet. — Arc/iiu 
liir  Elektrotechnik.  2.  page   495    (1914). 

Further  experiments  with  alternating-current  excitation  are 
desired  to  confirm  or  to  disprove  the  practicability  of  this 
suggestion. — Editorial   Sugge.Htiou. 

WOOD  .\S  INSUL.\TOR. 

Dry  wood  is  a  goo<l  insulator,  but  in  order  to  keep  the  wood 
dry  its  pores  must  be  filled  with  some  non-liydroscopic  Insulat- 
ing compound.  The  proposed  research  would  fall  under  severe! 
heads :  First,  methods  for  abstracting  all  moisture  from  the 
wood  ;  second,  the  best  method  of  forcing  a  suitable  compound 
into  the  pores  of  the  wood  :  third,  determination  of  the  best 
insulating  compound  for  the  purpose. — H.  B.  Cochrane,  Butte. 
.\tont. 
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SSIGNED  coal  cars  for  public 
utilities  are  expected  to  be 
continued     by     order     of     the 

Interstate     Commerce     Commission. 

The    New    England    priority    order, 

however,  will,  it  is  thought,  not  be 

extended. 

Of  a  daily  average  of  4,100  cars 
loaded  with  coal  in  the  central 
region  of  the  Pennsylvania  system 
in  a  recent  week,  2,200  were  as- 
signed cars,  and  of  these  more  than 
800  were  assigned  to  public  utilities. 

Material  improvement  is  reported 
in  the  coal  situation  in  Ohio  so  far 
as  the  supply  to  public  utilities  is 
concerned. 

Six  hundred  coal  cars  with  a 
carrying  capacity  of  55  tons  each 
have  been  ordered  by  the  Public 
Service  Electric  Company  of  New 
Jersey  in  order  to  insure  a  continu- 
ous supply  of  fuel  at  its  plants. 

Difficulty  in  obtaining  coal  sup- 
ply for  utilities  may  be  expected  to 
persist  for  several  years  in  the  opin- 
ion of  Vice-President  Morrow  of  the 
National  Coal  Association,  as  ex- 
pressed before  the  Pennsylvania 
Electric  Association. 

Unwilling  to  purchase  coal  at 
prevailing  high  rates,  the  Ohio 
Utilities  Company  recently  closed 
down  its  plant  at  Delaware,  Ohio, 
without  warning  its  consumers,  forc- 
ing a  temporary  suspension  of  many 
of  the  industries  of  the  place. 

Interruptions  to  the  service  of 
the  Rockford  (111.)  Electric  Com- 
pany were  occasioned  one  morning 
recently  by  the  poor  quality  of  coal 
available  and  continued  until  a  bet- 
ter grade  could  be  obtained. 

Valuations  made  in  1919  and 
based  on  the  average  prices  for  the 
five  years  preceding  Jan.  1,  1916, 
have  been  found  by  the  Supreme 
Court  of  New  Jersey  to  be  unfair 
to  the  public  utilities  affected,  and 
Ihe  cases  have  been  remanded  to  the 
Public  Utilities  Commission  for  an 
increase  in  rates  based  on  present- 
day  costs. 

The  first  applications  for  licenses 
U)  be  advertised  by  the  Federal 
I'ower  Commission  were  made  by 
the  Ford  Motor  Company,  Troy, 
.V.  Y.,  and  the  State  of  Illinois. 

Development  of  Alaskan  water 
power  in  the  timber  area  in  order  to 
make  available  40,000,000,000  ft.  of 
paper-pulp  material  is  urged  by  the 
United   States   Forestry  Bureau. 

The  total  production  of  electrical 
energy  for  the  first  six  months  of 
1920  is  put  by  the  Geological  Survey 
at  8,274,295,000  kw.-hr.  These  fig- 
ures are  based  on  reports  from  3,000 
power  plants. 


Business  is  reported  as  quiet  in 
all  sections  of  the  country  except 
the  district  ai'ound  Portland,  Ore., 
where  sales  are  good.  A  heavier 
volume  of  buying  is,  however,  looked 
for  everywhere  in  the  near  future. 
Rain  is  thought  to  have  injured  the 
cotton  crop,  and  this  has  caused 
some  pessimism  in  the  South, 
despite  general  prosperity  there. 
Slower  collections  except  in  the  In- 
termountain  States  are  reported. 
Few  price  changes  are  noted. 
Transportation  is  better,  and  stocks 
in  most  lines  are  growing  in  volume. 


News 
in  Brief 

Summary      of      Market 
Conditions  and  of  Re- 
cent and  Approaching 
Happenings  of  Im- 
portance to  the 
Industry 


Regulatory  commissions,  declared 
Vice-President  Young  of  the  General 
Electric  Company  to  the  Electical 
World,  should  show  clearly  to  utili- 
ties and  consumers  what  they  will 
gain  by  increasing  the  efficiency  of 
operation  and  what  will  be  the  in- 
creased cost  of  service  if  various 
public  demands  are   met. 

An  increase  in  rates  to  large 
power  users  is  to  be  made  by  the 
Dallas  Power  &  Light  Company  in 
the  interest  of  the  smaller  con- 
sumers. 

Declaring  that  the  electric  rail- 
ways of  the  country  need  between 
them  $;i00,000,000  and  $400,000,000 
for  betterments  and  rehabilitation 
and  .$200,000,000  a  yeai-  income, 
John  H.  Pardee,  president  of  the 
American  Electric  Railway  Associa- 
tion, asserts  that  credit  can  best  be 
restored  by  regulatory  bodies  per- 
mitting flexible  rates. 

Marked  impiovenient  in  labor 
conditions  throughout  the  country  is 
revealed  by  a  comprehensive  survey 
in  all  sections.  More  workmen, 
fewer  strikes  and  an  improvenivnt 
in  individual  efficiency  are  reported. 
Release  of  workmen  by  other  indu.s- 
tries  makes  it  less  difficult  for  elec- 
trical manufacturers  to  keep  a  full 
force  together. 

At  the  .second  session  of  the 
Northwest  Electric  Light  and  Power 
.Association's     convention     at     Spo- 


kane, Wash.,  the  new  Technical 
Section  presented  a  comprehensive 
report,  and  many  operating  and 
other  central-station  problems  were 
discussed. 

There  is  a  tendency  for  utilities 
to  engage  in  long  rather  than  short- 
term  financing,  according  to  D.  C. 
Johnson,  utility  expert  of  the  Na- 
tional City  Company,  who  points  out 
that  long-term  financing  is  the  less 
costly. 

Changes  have  been  brought  about 
which  are  expected  to  prevent  large 
turbine  unit  troubles,  it  was  brought 
out  at  the  convention  of  the  Associa- 
tion of  Edison  Illuminating  Com- 
panies held  this  week  at  New  Lon- 
don, Conn. 

Details  of  a  contract  for  joint 
use  of  poles  by  power,  telephone 
and  telegraph  companies  where  the 
voltage  is  above  5,000  were  outlined 
at  the  convention  of  the  Pennsyl- 
vania  Electric  Association. 

A  three-day  practical  demonstra- 
tion of  industrial  electric  lighting 
was  staged  at  Nela  Park,  Cleveland, 
for  electric  supply  jobbers. 

Convertible  securities  are  finding 
public  favor,  according  to  O.  B.  Wil- 
cox, chairman  of  the  public  utility 
committee  of  the  Investment  Bank- 
ers' Association. 

A  SPECIAL  election  upon  a  consti- 
tutional amendment  placing  all  pub- 
lic utilities  within  the  state  under 
commission  regulation  will  be  held 
in  Nebraska  next  week. 

Education  of  the  public  both  by 
the  utilities  and  by  the  state  com- 
missions is  necessary  to  dispel  the 
long-existing  popular  suspicion,  ac- 
cording to  statements  made  by  mem- 
bers of  state  regulatory  commissions 
at  the  Nebraska  Section,  N.  E.  L.  A., 
convention. 

A  sliding  scale  of  rates  involving 
bonus  and  forfeiture  in  proportion 
with  increase  or  decrease  in  effi- 
ciency was  advocated  at  the  conven- 
tion of  the  Indiana  Electric  Light 
.\ssociation. 

At  least  60,000  members  of  en- 
gineering societies  are  expected  to 
be  represented  at  the  November 
meeting  of  the  .American  Engineer- 
ing Council. 

Finance  and  regulation  were  the 
main  topics  at  the  joint  convention 
of  the  Colorado  Electric  Light, 
Power  and  Railway  Association  and 
the  Rocky  Mountain  Geographic 
Division  of  the  N.  E.  L.  A. 

Many  technical  and  commercial 
topics  were  discus.sed  by  the  400 
delegates  who  attended  the  conven- 
tion of  the  New  England  Geographic 
Division,  N.  E.  L.  A. 
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News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial   and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Interest  in  F«Mlerate<l  Sorieties 
Growing 

THREE  more  local  societies  and  one  national  society 
have  indicated  that  they  will  send  dele^rates  to  the 
November  meetinjr  of  the  American  Enj^ineerint?  Coun- 
cil. The  joint  conference  committee  sent  invitations  to 
join  the  Federated  Engineering  Societies  to  associations 
with  an  aKKregate  membership  of  around  120,000.  The 
committee  is  of  the  opinion  that  at  the  November  meet- 
ing at  least  00,000  of  this  membership  will  be  repre- 
.sented  by  delegates.  .Already  membership  has  been  ap- 
plied for  or  favorable  replies  received  from  societies 
with  a  combined  membership  considerably  in  e.xcess  of 
30,000. 

Representatives  have  been  appointed  by  the  Ameri- 
can Society  of  Mechanical  Engineers  to  the  American 
Engineering  Council  to  serve  until  Jan.  1,  1923.  In  ad- 
dition to  President  Fred  J.  Miller  and  President-elect 
E.  S.  Carman,  the  following  were  chosen,  representing 
virtually  every  section  of  the  country:  L.  P.  Alford,  R. 
II.  Fernald,  A.  M.  Greene,  Jr.,  W.  B.  Gregory,  W.  A. 
Hanley,  D.  S.  Kimball,  Charles  T.  Main,  L.  C.  Nord- 
meyer,  V.  M.  Palmer,  H.  P.  Porter,  A.  L.  Rice  and  Paul 
Wright. 

Fonl  Waler-Power  Aopliealion 
First  to  \iv  Aclvertise<l 

THE  first  apiJlicalions  for  licenses  to  be  advertised 
by  the  Federal  Power  Commission  are  those  of  the 
Ford  Motor  Company  at  Troy,  N.  Y.,  and  of  the  State 
of  Illinois  for  the  use  of  the  waters  of  the  Des  Plaines 
and  Illinois  Rivers. 


Public  Utility  Securities  to  Become 
as  Stable  as  Municipals 

PUBLIC  utility  securities,  because  of  the  perma- 
nent public  necessity  for  utility  service  and,  in  ad- 
dition, because  of  the  regulation  which  is  consequently 
put  upon  the  utilities,  will  eventually  become  in  the 
nature  of  quasi-municipal  securities,  enjoying  some- 
what the  same  degree  of  stability  as  municipal  issues 
themselves,  was  the  statement  of  H.  M.  Addinsell  of 
Harris,  Forbes  &  Company,  a  member  of  the  public 
utility  committee  of  the  Investment  Bankers'  Associa- 
tion, Wednesday  night  before  the  Association  of  Edison 
I'Uiminating  Companies. 

"We  may  just  as  well  face  frankly  the  fact,"  said  Mr. 
.-ddin.sell,  "that  the  day  of  possible  large  speculative 
profit  in  public  utility  securities  is  passed. 

"With  the  regulation  that  exists  and  the  incontro- 
vertible fact  that  these  industries  are  an  indispensable 
and  permanent  part  of  the  economic  structure  of  the 
communities  they  serve,  they  are  becoming,  and  I  think 
will    become,    increasingly    of    the    nature    of    quasi- 


municipal  securities.  I  look  forward  to  the  day  when 
the  public  utility  practice  and  financing  will  be  so 
standardized  and  stabilized  that  the  securities  of  these 
companies,  at  first  in  the  larger  communities  and 
eventually  everywhere,  will  command  a  market  closely 
approximating — both  as  to  level  and  real  marketability 
— that  enjoyed  by  the  obligations  of  the  municipalities 
themselves. 

"I  think  that  eventually  some  combination  of  the 
indeterminate  permit  and  service-at-cost  franchise  will 
be  universal.  I  perhaps  should  mention,  however,  that 
n  view  of  recent  experience,  to  be  satisfactory,  such 
franchises  should  contain  no  maximum  rate  and  should 
provide  a  cushion  in  the  form  of  a  reserve  fund  to  take 
up  slack  pending  the  readjustment  of  rates  and  thus 
insure  continuously  the  companies  the  fair  rate  of 
return  on  their  investment  that  is  contemplated  by  such 
a  franchise.  So  the  broad  solution  lies  in  frankly 
putting  the  cards  on  the  table  and  letting  the  light  of 
oublicity  shine  on  the  problems  and  purpo.ses." 


Utility  Coal-Car  Order  Preference 
Expected  to  Be  Continued 

OWING  to  the  absence  of  two  of  the  members  of  the 
Interstate  Commerce  Commission,  no  conclusion 
as  to  the  action  to  be  taken  on  extending  priority  or- 
ders was  expected  to  be  reached  before  P^riday  of  this 
week.  It  was  very  generally  expected  that  the  New 
England  priority  would  not  be  extended,  but  G.  W. 
Elliott  of  the  National  Committee  on  Gas  and  Electric 
Service,  who  is  the  point  of  contact  between  the  public 
utilities  and  the  Interstate  Commerce  Commission,  was 
hopeful  early  in  the  week  that  assigned  cars  for  public 
utilities  would  be  continued.  The  committee  is  urging 
that  the  commission  interpret  "current  use"  as  not  less 
than  twenty  days'  supply.  Mr.  Elliott  made  it  clear  that 
he  is  not  interested  one  way  or  the  other  in  the  New 
England  order,  but  he  believes  that  assigned  cars  must 
be  continued  to  insure  daily  supplies  for  public  utilities. 


New  Jersey  Utility  Orders  Own  Cars 
to  Insure  Coal    Supply 

IN  ORDER  to  insure  a  continuous  supply  of  coal  for 
its  power  plants  the  Public  Service  Electric  Company 
of  New  Jersey  has  taken  steps  to  overcome  the  dis- 
advantages of  a  car  shortage,  so  far  as  it  is  concerned, 
by  providing  its  own  coal  cars.  An  order  has  been 
placed  with  the  Standard  Steel  Car  Company  of  New- 
York  for  600  all-steel  coal  cars  with  a  carr>-ing  capacity 
of  55  tons  each.  Deliveries  are  promised  for  November, 
and  the  company  expects  to  be  carrying  much  of  its 
contract  coal  from  the  Clearfield  district  of  Pennsylvania 
in  its  own  rolling  stock  before  the  end  of  the  year. 
"For  those   who  have  had   to   use   large   supplies   of 
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coal,"  Thomas  N.  McCarter,  president  of  the  company, 
said,  "conditions  have  been  much  worse  during  the 
greater  part  of  the  last  year  than  at  any  time  during 
the  war,  and  as  our  electric  company  burns  more  than 
3.000  tons  of  coal  a  day  to  supply  light  and  pcwer  to 
domestic,  commercial  and  industrial  consumers  in  191 
municipalities,  and  to  provide  energy  for  the  street  cars, 
our  problem  has  been  a  tremendous  one. 

"This  time  last  year  the  company  had  a  reserve  coal 
supply  of  more  than  200,000  tons ;  at  present  the  reserve 
is  less  than  GO.OOO  tons,  due  largely  to  a  shortage  of 
cars.  There  were  days  during  the  last  six  months  when 
no  cars  were  available  for  the  company's  contract  coal 
and  the  only  fuel  it  received  was  that  bought  in  the 
open  market.  For  weeks  at  a  time  the  company  failed 
to  get  normal  shipments  and  was  able  to  keep  its  plants 
going  only  by  paying  exorbitant  prices  for  whatever 
coal  it  could  buy.  This  'free  coal,'  so  called,  cost  double 
the  contract  figures,  or  more,  but  the  company  had  to 
submit  or  run  short  of  fuel.  The  purchase  of  the  cars 
will,  it  is  believed,  prevent  a  repetition  of  such  con- 
ditions. 

"With  the  approval  of  the  Interstate  Commerce  Com- 
mission, already  granted,  the  cars  will  be  used  exclu- 
sively for  the  Public  Service  Electric  Company,  and  they 
are  of  a  capacity  to  handle  three-fifths  of  the  total  supply 
required,  provided  that  transportation  conditions  permit 
cars  to  make  two  round  trips  a  month  between  the  mines 
and  the  central  stations.  To  handle  the  remaining  two- 
fifths  of  its  coal  needs  the  company  will  depend  upon 
cars  regularly  allotted  under  a  priority  order  of  the 
Interstate  Commerce  Commission." 


Large  Proportion  of  Assigned  Cars 
Going  to  Utilities 

DURING  a  hearing  before  the  Interstate  Commerce 
Commission  on  its  wagon  mine  order  J.  B.  Fisher, 
the  general  superintendent  of  transportation  of  the  cen- 
tral region  of  the  Pennsylvania  .system,  selected  a 
typical  week  for  the  territory  under  his  jurisdiction  to 
show  the  proportion  of  coal  traffic  moving  under  prior- 
ity orders.  During  that  week  an  average  of  4,100  cars 
were  loaded  daily.  Of  that  number  2,200  were  assigned 
cars.  He  testified  that  more  than  800  of  the  2,200  were 
cars  assigned  for  public  utilities.  The  Great  Lakes  and 
tidewater  took  900  cars,  and  there  were  500  privately 
owned  cars  loaded. 
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Ohio  Utilities  Experience  Better 

Coal  Conditions 

'HE  coal  situation  so  far  as  Ohio  utilities  are  con- 
X  cerned  has  materially  improved.  Coal  shipments 
from  the  mines  are  increasing  as  a  result  of  the  coal- 
rar  preference  order  of  the  Interstate  Commerce  Com- 
mission. In  fact,  it  is  reported  from  a  reliable  source 
that  mines  are  putting  salesmen  on  the  road  soliciting 
orders  from  utilities  in  order  to  keep  the  mines  running. 

Prices  for  coal  in  Ohio  are  weakening,  and  there  are 
some  there  who  believe  that  if  utilities  and  others 
refrain  from  storing  coal  at  present  prices  for  a  while 
more  nearly  normal  prices  can  be  expected. 

The  car  supply  from  the  West  Virginia  fields  is 
greatly  improved  owing,  it  is  reported,  both  to  the 
I.  C.  C.  priority  order  and  the  quick  unloading  by 
utilities. 


Nebraska  Electric  Utility  Rates  May  Be 
Regulated  by  Commission 

NEBRASKA  electric  utility  rates  are  not  now  sub- 
ject to  commission  regulation.  Among  the  consti- 
tutional amendments  that  will  be  submitted  to  the  vo- 
ters on  Sept.  21,  1920,  at  a  special  election  is  one  that 
will  make  it  possible  for  the  Legislature  to  place  every 
utility  or  common  carrier  under  the  jurisdiction  of  the 
Railway  Commission,  a  thing  that  is  not  now  possible. 


Fe<leral  Power  Commission  Accepts 
Engineering  Council's  Offer 

OFFICIALS  of  the  Federal  Power  Commission  have 
accepted  the  offer  of  the  water  conservation  com- 
mittee of  Engineering  Council  to  act  in  an  advisory 
capacity  on  technical  matters  coming  before  the  com- 
mission. At  a  conference  between  the  two  organiza- 
tions on  Sept.  10  various  phases  of  the  financial  aspects 
of  the  regulations  were  discussed,  and  the  committee 
of  Engineering  Council  will  prepare  and  submit  recom- 
mendations thereon.  0.  C.  Merrill,  the  executive  sec- 
retary of  the  Federal  Power  Commission,  expressed 
the  belief  that  the  committee  will  be  very  helpful  to 
the  power  commission. 


Poor  Coal  Causes  Interruption 
of  Service 

ELECTRIC  service  in  Rockford,  111.,  was  interrupted 
for  brief  periods  throughout  the  morning  of  Sept. 
9  owing  to  the  inferior  quality  of  the  coal  available  at 
the  power  plant  of  the  Rockford  Electric  Company. 
The  interruptions  began  about  7  o'clock  and  continued 
until  11:15,  when  a  better  grade  of  fuel  was  obtained 
and  normal  service  resumed. 

In  a  statement  to  the  local  newspapers  Adam 
Guchwindt,  vice-president  and  general  manager  of  the 
company,  is  reported  as  saying: 

"The  electric  company  is  experiencing  the  greatest 
difficulty  at  the  present  time  in  obtaining  the  proper 
([uality  of  coal  for  operation  of  the  plant.  We  cannot 
buy  it;  it  is  sold  to  us.  That  is,  we  have  to  take  any 
kind  of  fuel  we  can  get  without  any  selection  as  to 
quality  on  our  part.  The  company's  plant  has  sufficient 
capacity  to  produce  the  necessary  amount  of  power,  and 
there  were  no  breakdowns  today  to  warrant  the  curtail- 
ments in  the  flow  of  current.  The  v^'hole  trouble  is  in 
the  poor  grade  of  coal  available  for  use  " 

Continued  Coal  Shortage  and  High 
Prices  Predicted 

OWING  to  the  shortage  of  transportation,  for  which 
the  solution  can  be  worked  out  only  gradually, 
public  utilities  may  expect  difficulty  in  obtaining  their 
coal  supplies  for  .several  years,  asserted  .1.  D.  A.  Morrow, 
vice-president  of  the  National  Coal  Association,  before 
the  Pennsylvania  Electric  Association  last  week.  This 
condition,  together  with  increases  in  wages,  freight 
rates  and  all  other  charges  entering  into  its  cost,  will 
make  cheap  coal  impossible  in  the  future. 

That  the  utility  needs  a  preference  in  its  coal  supply 
in  order  to  maintain  service  and  prevent  a  public 
calamity  was  pointed  out  by  Mr.  Morrow.  But  because 
the  utility  is  a  preference  customer  it  must  pay  a 
premium  on  the  price  of  coal  for  the  privilege. 
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Utility  (loin missions  Should  Recognize 
ElTicieiM'y,  Says  O.  I).  Young 

WHILE  state  regulatory  commissions  maintain  that 
they  believe  in  the  principle  of  rewarding  effi- 
ciency in  public  utilities,  they  do  not  Ret  ri^ht  down 
to  rock  bottom  by  setting;  up  formuliis  which  will  defi- 
nitely show  the  companies  and  the  consumers  what  both 
will  gain  in  dollars  and  cents  by  increasing  the  efficiency 
of  operation  or  the  skill  of  management,  or  what  will 
be  the  increased  cost  of  service  if  the  various  demands 
of  the  consumers  or  the  public  are  met.  This  was  the 
opinion  expressed  this  week  by  0.  D.  Young,  vice-presi- 
dent of  the  General  Pllectric  Company,  to  a  representa- 
tive of  the  Electrical  World. 

"It  is  not  necessary  for  a  commission  to  set  up  a 
formula  that  niu.st  be  applied  generally  throughout  the 
state,"  said  Mr.  Young,  "or  which  is  not  to  be  altered 
when  severe  changes  in  general  conditions  come  up.  If, 
however,  a  basis  of  return  which  is  fair  at  the  time  is 
definitely  put  down,  together  with  the  conditions  under 
which  increased  economy  will  react  on  these  returns, 
then  commission  regulation  will  be  a  servant  instead  of 
a  master. 

"A  public  utility  has  the  right  to  know  beforehand 
what  proportion  of  a  given  increase  in  net  revenue  will 
remain  as  an  increased  return  on  the  property  value 
and  how  much  of  it  will  revert  to  the  public.  The  public 
and  the  utility  should  be  able  to  find  out  exactly  what 
the  increased  cost  of  service  will  be  if  demands  such  as 
making  line  extensions  or  the  placing  of  overhead  dis- 
tribution circuits  underground  are  to  be  met  without 
the  insecurity  of  waiting  for  the  commission  to  decide 
at  the  time  according  to  its  judgment  or  political 
expediency." 


At  the  public  policy  session  on  Wednesday  night 
addre.sses  were  made  by  M.  K.  Bump,  W.  E.  Stanwood  of 
Boston  and  M.  H.  Avlesworth. 


Many  Technical  and  Coniniercial  Topics 
Discussed  by  New  England  IMen 

FOUR  hundred  delegates  registered  at  the  twelfth 
annual  convention  of  the  New  England  Geographic 
Division  of  the  National  Electric  Light  Association  at 
Mount  Kineo,  Me.,  on  Tuesday.  The  sessions  were 
enthusiastic  and  a  splendid  response  to  the  new  organi- 
zation development  of  the  parent  body  was  evident. 
The  features  of  Tuesday's  meeting  were  a  stimulating 
and  informing  address  by  W.  S.  Murray  on  the  progress 
of  the  super-power  zone  survey,  an  able  outline  of 
national  association  work  by  Executive  Manager  Ayles- 
worth  and  a  fine  technical  session  planned  by  I.  E. 
Moultrop  and  conducted  by  W.  H.  Cole.  E.  B.  Ricketts. 
W.  K.  Vanderiwel  and  D.  S.  Boyden.  Great  interest 
wa.s  taken  in  the  discussion  of  the  technical  reports 
made  at  the  Pasadena  convention  of  the  N.  E.  L.  A. 

An  emphatic  telegram  urging  the  Interstate  Com- 
merce Commission  to  extend  priority  order  No.  9  was 
sent. 

The  intensive  use  of  paper-insulated  cable  was  favored 
in  the  technical  session  discussions,  as  well  as  the  use 
of  motor-driven  auxiliaries  supplied  from  the  house 
turbine  to  secure  a  heat  balance.  A  record  of  8.6  kw. 
per  boiler-horsepower  was  obtained  at  a  recent  Boston 
Fidison  company  test  where  equipment  was  forced 
beyond  desirable  operating  conditions.  The  automatic 
station  is  coming  into  larger  use  for  all  classes  of 
.service.  Speakers  urged  the  need  of  specification  for 
farm-line    construction. 


Problems  of  Large  Systems  Discussed 
by  Edison  Association 

ABOUT  150  executives  and  engineers  of  the  central- 
,  station  companies  operating  in  the  metropolitan 
centers  of  the  East  and  Middle  West  attended  the  thirty- 
ninth  convention  of  the  Association  of  Edison  Illuminat- 
ing Companies  at  New  London,  Conn.,  Monday  to 
Thursday  of  this  week.  President  Walter  H.  Johnson 
of  Philadelphia  at  the  opening  session  briefly  com- 
mented on  the  work  of  committees  during  the  year, 
calling  attention  to  the  creation  of  the  new  committee 
on  ."team  turbines  and  generators.  That  committee, 
headed  by  H.  P.  Liveridge  of  Philadelphia,  and  the 
committee  on  troubles  in  genei-ation  on  direct-current 
distril)ution  systems,  headed  by  Philip  Torchio  of  New 
York,  presented  very  comprehensive  reports  covering  all 
phases  of  large-system  operation.  Through  co-opera- 
tion between  the  operators  and  manufacturers  it  was 
pointed  out  that  certain  changes  have  been  brought 
about  which  are  expected  to  prevent  the  troubles  that 
have  been  experienced  with  large  turbine  units. 

In  the  symposium  of  the  committee  on  troubles  in 
generating  stations  and  distribution  systems  details  of 
special  disturbances  were  outlined  and  their  effects  on 
operation.  Those  special  troubles  included  short  cir- 
cuits, cable  failures,  control  failures  and  the  like.  These 
troubles  were  largely  caused  by  the  strain  on  all  systems 
due  to  the  growth  of  load  and  abnormal  operating  con- 
ditions. It  was  pointed  out  that  reliability  of  control 
circuits  through  special  storage-battery  installation,  the 
l)roper  use  of  ivactors  to  maintain  stable  synchronizing 
conditions  where  several  units  are  operated  together  in 
separate  stations  and  to  protect  switches  and  circuit 
l>re:ikers  by  limiting  momentary  short  circuit  currents 
are  among  the  operating  problems  of  first  importance. 

Dr.  C.  P.  Steinmetz  in  a  very  interesting  paper  took 
up  the  problem  of  synchronous  operation  arising  from 
the  u.se  of  power-limiting  reactors,  discussing  them 
from  the  standpoints  of  reliability  and  economy.  Another 
particularly  interesting  paper  was  pre.sented  by  E.  W. 
Rice,  Jr.,  president  of  the  General  Electric  Company, 
on  turbine  characteristics,  in  which  he  reviewed  briefly 
the  troubles  experienced  during  the  war  period  with 
large  turbines  and  the  research  methods  that  have  been 
employed  to  determine  the  causes  and  apply  corrections. 
By  lantern-slide  illustrations  he  showed  the  studies 
which  have  been  conducted  to  detect  flaws  in  metals 
iind  character  of  vibrations  that  are  liable  to  occur. 

Commercial  problems  were  discussed,  with  particular 
attention  to  power  factor,  rates,  special  loads  such  as 
electric  welding  and  electric  furnaces,  and  the  financing 
of  future  requirements  in  plants  and  lines.  A  feature 
of  this  convention  was  the  discussions  by  those  who  have 
lieen  associated  with  the  electrical  industrj'  since  its 
early  days.  Among  these  were  Alex  Dow,  Detroit  Edi- 
son Company;  John  W.  Lieb,  New  York  Edison  Com- 
pany; L.  A.  Fergu.-*on,  Commonwealth  Edison  Company; 
Dr.  C.  P.  Steinmetz,  General  Electric  Company ;  Dr.  A. 
E.  Kennelly,  Harvard  University  and  Itlassachusetts  In- 
stitute of  Technology;  S.  F.  Mitchell,  Electric  Bond  & 
Share  Company;  C.  L.  Edgar,  Edison  Electric  Illumin- 
ating Company  of  Boston,  and  E.  W.  Rice. 
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Northwest  Utility  Men  Discuss 
Technical  Problems 

ABROAD  general  survey  of  the  technical  problems 
of  the  Northwest  was  taken  at  the  second  session 
of  the  Spokane  convention  of  the  Northwest  Electric 
Light  &  Power  Association.  This  was  the  first  year  of 
the  Technical  Section,  and  a  most  comprehensive  report 
was  presented  by  George  E.  Quinan,  Puget  Sound  Power 
&  Light  Company,  chairman.  That  particular  attention 
be  given  to  the  education  of  meter  readers  was  urged 
in  the  discussion  of  the  meter  report,  presented  by  J.  C. 
Henkle,  Portland  Railway,  Light  &  Power  Company,  as 
well  as  the  necessity  for  all  members  of  a  company 
understanding  and  conveying  to  the  public  the  idea  of 
the  accuracy  of  meters.  H.  J.  Gille,  Puget  Sound  Power 
&  Light  Company,  appealed  for  further  study  of  power- 
factor  recording  devices,  which  are  now  becoming  an 
important  Western  problem.  Survey  of  Western  prat'- 
tice  in  the  use  of  hydro-electric  apparatus  was  made  in 
the  apparatus  report  by  F.  D.  Nims,  Washington  Coast 
Utilities  Company,  who  pointed  out  the  responsibility  of 
the  West  in  hydraulic  research. 

The  need  for  a  special  study  of  the  oil-switch  problem 
was  brought  out  in  the  discussion,  as  Westera  plants 
will  soon  reach  the  limit  of  rupturing  capacity  of  switches 
now  manufactured.  That  attention  should  also  be  given 
to  non-electrical  apparatus  and  performance  records 
kept  for  the  guidance  of  manufacturers  was  bi'ought 
out  by  S.  C.  Lindsay,  Puget  Sound  Power  &  Light  Com- 
pany. Steam  prime  movers,  being  more  especially  an 
Eastern  problem,  were  not  emphasized  in  the  report. 
The  acuteness  of  the  inductive  interference  problem  was 
outlined  by  Mr.  Quinan,  who  cited  many  requests  for  aid 
in  interference  cases  and  sketched  the  general  principles 
as  outlined  by  the  national  committee  as  important. 
The  co-operation  of  the  communication  interests  in  the 
scientific  study  of  this  problem  was  pledged  by  D.  I. 
Cone,  Pacific  Telephone  &  Telegraph  Company,  who 
urged  a  joint  consideration  of  the  difficulties  before  con- 
struction rather  than  an  adjustment  afterward.  A 
paper  on  pole  treatment  was  presented  by  W.  M.  Leavitt, 
Western  Red  Cedar  Association,  who  told  of  the  success 
of  the  new  puncturing  treatment  which  guarantees  half- 
inch  penetration  even  with  unseasoned  wood. 

F.  T.  Griffith,  Portland  Railway,  Light  &  Power  Com- 
pany, presented  a  survey  of  N.  E.  L.  A.  work  in  its 
relation  to  Western  needs  and  urged  concerted  action  in 
carrying  out  a  national  public  policy  pi'ogram  of  edu- 
cation. The  importance  of  protecting  poles  from  fires 
was  brought  out  in  the  discussion  of  the  report  on  over- 
head construction  presented  by  R.  M.  Boykin,  North 
Coast  Power  Company. 

Active  discussion  brought  out  by  the  range  report 
reflected  the  extreme  intere.'^t  in  this  subject  in  the 
Northwest.  It  was  apparent  that,  although  the  range 
business  had  been  allowed  to  lapse  somewhat,  owing  to 
high  construction  costs,  it  was  in  a  healthy  state  at 
present  and  on  the  way  to  large  increases.  Transformer 
and  installation  costs  had  not  proved  so  much  of  a 
burden  as  had  been  anticipated,  and  also  the  diversity 
factor  of  this  load  wa.s  more  attractive  than  had  been 
expected.  The  use  of  a  two-way  switch  between  a 
water  heater  and  a  range  was  supported  by  the  experi- 
ence of  several  companies.  W.  R.  Putnam,  Idaho  Power 
Company,  concluded  the  di.scussion  by  pointing  out  the 
justification  foi  an  increase  in  cooking  rates  to  meet 
increases  in  co.st  of  other  fuel. 


W.  M.  Hamilton,  Portland  Railway,  Light  &  Power 
Company,  concluded  the  meeting  with  an  able  analysis  of 
management  problems,  which  he  held  might  be  summed 
up  as  the  necessity  for  maintaining  cordial  relations 
between  employer  and  employed  and  company  and 
public. 

The  election  of  officers  resulted  in  the  choice  of 
Franklin  T.  Griffith,  Portland  Railway,  Light  &  Power 
Company,  as  president;  R.  M.  Boykin,  North  Coast 
Power  Company,  Portland,  member  of  the  executive 
committee  at  large,  and  the  following  vice-presidents: 
Montana— O.  W.  McConnell,  Helena;  Idaho — W.  R.  Put- 
nam, Boise;  Utah — S.  R.  Inch,  Salt  Lake  City;  Oregon 
— George  L.  Myers,  Portland ;  Washington — N.  W. 
Brockett,  Seattle. 


Telephone  and  Telegraph  Lines  to  Oper- 
ate on  Poles  Carrying  Over  5,000  Volts 

DRAWING  up  and  executing  a  contract  for  the  use 
by  telephone  and  telegraph  companies  and  electric 
power  companies  of  joint-pole  lines  where  the  transmis- 
sion, voltage -is- -above  0,000  volts  was  the  principal 
feature  of  the  report  of  the  engineering  committee. 
Paul  Spencer  chairman,  at  the  convention  of  the  Penn- 
.<ylv,'<nia  Electric  Association  at  Bedford  Springs,  Pa., 
Sept.  8  to  .11.-  This  contract,  which  is  the  result  of 
nearly  a  Avar's  negotiations  between  the  engineering 
committee  and  representatives  of  the  telephone  and 
telegraph  company,  provide.-;  that  where  it  cannot  be 
reasonably  avoided  circuits  above  -5,000  volts  may  be 
put  on  a  joint-pole  line. 

In  an  address  on  "Coal  Storage"  0.  P.  Hood,  chief 
mechanical  engineer.  United  States  Bureau  of  Mines, 
pointed  out  that  one  of  the  troubles  causing  spontaneous 
combustion  has  been  that  imdue  attention  has  been 
given  to  minor. factory  such  as  sulphur,  height  of  pile, 
volatile  matter,  etc.,  while  the  main  factors,  such  as 
initial  temperature,  breakage  in  handling,  freshness  of 
coal  and  coal  screening  before  storage  have  been  over- 
looked. 

In  a  paper  on  "Power  Service — Where  Do  We  Go  fron. 
Here?"  G.  M.  Gadsby  called  attention  to  the  rapid 
development  of  new  fields  for  electric  service. 

As  the  result  of  the  large  sales  of  household  energj- 
con.-'uming  devices  a  greatly  increased  residential  load 
has  been  built  up  and  some  central  stations  estimate  that 
•50  per  cent  of  their  total  residence  load  is  due  directly 
to  this  source,  said  Thomas  W.  Berger  in  a  paper  dis- 
cussing electrical  merchandising. 

Data  were  presented  by  Joseph  McKinley  in  a  paper 
di.scussing  the  advantage  of  purchased  power,  showing 
the  increasing  use  of  central-station  power  by  manu- 
facturers who  have  found  it  more  profitable  to  invest 
their  money  in  expansion  of  their  business  rather  than 
in  non-productive  isolated  power  plants. 

Determination  of  the  capacity  and  location  of  pole-line 
distributing  transformers  with  reference  to  the  invest- 
ment reiiuired  and  efficiency  of  operation  was  discussed 
ill  a  paper  on  the  economical  arrangement  of  pole-line 
transforniers  of  George  S.  Humphrey. 

At  the  close  of  the  convention  the  following  officers 
were  elected  for  the  ensuing  year:  President,  Henry 
Harris,  Wilmerding,  Pa.;  first  vice-president,  A.  H.  S. 
Cantlin;  .second  vice-president,  E.  H.  Davis,  Williams- 
port,  Pa.;  treasurer.  H.  H.  Ganser,  Norristown,  Pa.; 
secretarv,  Henry  M.  .*>tine,  Harrisburg,  Pa. 
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Public  Must  iiv  K<lucut<Ml  if  Suspicion 
Is  to  He  J)is|>cll(Ml 

THE  public  cannot  shift  the  burden  of  increased 
costs  in  such  a  way  as  to  bring  financial  distress  to 
the  utilities,  declared  Thorne  A.  Brown  of  the  Nebraska 
Kailro.ul  Commission  in  his  address  before  the 
Nebraska  Section  of  the  National  Electric  Light  Asso- 
ciation at  Omaha  on  Thursday,  Sept.  9.  The  utilities 
are  facing  an  unfavorable  past  history  that  has  aroused 
suspicion  in  the  public  mind,  and  it  is  entirely  up  to 
them  to  dispel  this  suspicion  by  careful  and  tactful  edu- 
cation, Mr.  Krown  added.  The  utilities  cannot  expect  a 
fair-minded  attitude  on  the  part  of  the  public  unless  a 
fair-minded  attitude  toward  the  public  is  maintained,  it 
was  argued.  The  address  also  ix)inted  out  the  impossi- 
bility of  municipalities  properly  handling  regulatory 
problems  because  of  a  lack  of  facilities  and  organization 
and  the  pressure  of  purely  local  business  and  political 


ties  of  that  body  and  urged  the  importance  of  commis 
sion  regulation.  The  Nebra.ska  commission  has  no 
jurisdiction  over  electric  utility  rates. 

The  following  officers  were  elected:  President,  James 
B.  Harvey,  Omaha;  vice-president,  W.  B.  Boberts, 
Omaha;  e.xecutive  committee,  J.  E.  Harsh  of  Lincoln, 
W.  B.  Roberts  of  Omaha,  0.  J.  Shaw  of  Lincoln,  C.  H. 
Cornell  of  Valentine,  J.  E.  Davidson  of  Omaha,  and 
J.  B.  Harvey  of  Omaha. 


West  Wants  1921  A.  I.  E.  E.  Convention 
at  Salt  Lake  City 

WESTERN  members  of  the  American  Institute  of 
Electrical  Engineers  are  anxious  to  secure  the 
1021  annual  convention  at  Salt  Lake  City  in  conjunc- 
tion with  the  annual  Pacific  Coast  convention.  F.  L. 
Hutchinson,   secretary   of   the    Institute,    who   has  just 
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conditions.  Regulatory  bodies  reHect  the  public  atti- 
tude, and  while  utilities  are  legally  protected  as  to  earn- 
ings, regulatory  bodies  have  in  many  cases  been  respon- 
sible for  improper  rates  due  to  excess  caution  because 
of  public  sui-picion  and  political  conditions. ' 

The  merchandising  problem  is  being  studied  from  the 
engineering  standpoint,  according  to  H.  D.  Sanborn, 
who  led  in  the  discussion  of  T.  E.  Roach's  paper  on 
"Central-Station  Merchandising." 

F.  H.  Brooks  presented  a  clear  outline  of  present 
rural-line  distribution  financing  practices,  the  Wiscon- 
sin and  Iowa  methods  being  largely  dealt  with.  R.  J. 
Andrus,  A.  J.  Cole  and  J.  C.  Martin  discus.sed  the  paper, 
pointing  out  mistakes  made  in  financing  and  rates  due 
to  insufticient  consideration  of  the  problem  as  to  its 
probable  development. 

The  discussion  on  "Public  Relations  in  Xebra.ska" 
Wednesday  evening  was  participated  in  by  W.  B.  Rob- 
erts, Horace  M.  Davis  and  Frank  Mays.  The  necessity 
of  getting  a  thorough  understanding  of  utility  matters 
before  the  public  and  city  councils  was  discussed  by  all 
the  speakers.  The  activities  of  the  Nebraska  Commit- 
tee on  Public  Utility  Information  were  described  by 
Mr.  Davis.  President  Martin  J.  InsuU  of  the  Na- 
tional Electric  Light  Association  told  of  the  new  activi- 


icturned  from  an  extensive  tour  of  the  We.st,  reports 
that,  since  the  Portland  convention,  at  which  a  resolu- 
tion to  the  above  effect  was  adopted,  from  conversation 
had  with  members  the  plan  seems  to  have  the  general 
approval  of  the  Far  West.  It  is  also  known  that 
influential  members  further  east  are  in  sympathy  with 
the  proposal.  Except  for  the  Milwaukee  convention  in 
1906  and  the  San  Francisco  convention  in  1915  no 
annual  convention  of  the  Institute  has  been  held  in  the 
West  since  1898,  when  it  was  held  at  Omaha. 


Society  for  Electrical  Development 
I^uinching  Christmas  Campaign 

THE  Society  for  Electrical  Development  is  launching 
its  annual  electrical  Christmas  campaign.  The  out- 
standing feature  of  the  dealer  helps  to  be  supplied  dur- 
ing this  year's  drive  will  be  an  attractive  eight-color 
window  display  cutout  featuring  the  slogan,  "Say 
'Mern-  Christmas'  electrically."  Poster  stamps,  attrac- 
tively printed  letters,  advertising  cuts  and  other  selling 
helps  will  be  supplied.  Full  particulars  of  the  drive 
will  be  mailed  to  the  industry  about  the  middle  of 
October.  The  plans  were  laid  before  the  executive  com- 
mittee at  its  Sept.  10  meeting  and  were  approved. 
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Many  Public  Utility  Hazards  to  Be  Con- 
sidered by  National  Safety  Council 

MEETING  at  Milwaukee,  Wis.,  from  Sept.  27  to 
Oct.  1,  the  National  Safety  Council  will  have  a 
five-day  program  packed  full  of  reports  and  paper.s 
bearing  on  the  avoidance  of  industrial  accidents.  The 
program  for  the  meetings  of  the  public  utilities  section, 
two  in  number,  is  as  follows: 

Tuesday,  Sept.  28 

Reports.  Addresses:  "Hazards  in  Line  Construction — 
Handling  Poles,  Erecting  Poles,  and  Reconstruction  of  Old 
and  Antiquated  Lines,"  by  F.  W.  Fisher,  Rochester  (N.  Y.) 
Railway  &  Light  Company;  "Accident  Hazards  in  Laying- 
Conduit  Underground,"  by  H.  W.  Lueck,  Commonwealth 
Edison  Company,  Chicago;  "Accident  Hazards  in  Laying 
Gas  Mains,"  by  R.  S.  Carter,  Maiden,  Melrose  Gas  Light 
Company,  Maiden,  Mass.;  "Utility  Accidents  to  the  Public 
Prevented  Through  School  Safety  Education,"  by  Dr.  E. 
George  Payne,  principal  Harris  Teachers'  College,  St.  Louis. 
Wednesday,  Sept.  29 

Report  of  nominating  committee.  Addresses:  "Medical 
Service  in  Public  Utilities,"  by  Dr.  C.  H.  Lemon,  Milwaukee 
Electric  Light  &  Railway  Company;  "Hazards  in  Building 
Additions  to  Power  Plants — Protecting  Operators  and 
Equipment,"  by  W.  H.  Mulligan,  Hydro-Electric  Power 
Commission  of  Ontario;  "Accidents  to  Meter  Readers  and 
Other  Employees  on  Equipment  Outside  of  the  Company's 
Preniise.s,"  by  George  Opp,  Detroit  Edison  Company,  and 
F.  A.  Tewksbury,  Denver  Gas  &  Electric  Light  Company; 
"Fi.xing  the  Responsibility  and  Penalizing  Those  Respon- 
sible for  Accidents  and  Awarding  Those  Showing  Merito- 
rious Action  in  Time  of  Accident,"  by  H.  C.  Lucas,  Phila- 
delphia  Electric  Company. 

On  Tuesday,  Sept.  28,  there  will  be  a  "get-together" 
luncheon  of  the  public  utilities  section,  with  addresses 
by  A.  W.  Berresford,  president  of  the  American  Insti- 
tute of  Electrical  Engineers,  and  Martin  J.  Insull,  presi- 
dent of  the  National  Electric  Light  Association. 


Sliding  Scale  of  Bonus  and  Forfeiture 
Advocated  at  Indiana  Convention 

THE  keynote  of  the  twelfth  annual  convention  of  the 
Indiana  Electric  Light  Association,  held  at  French 
Lick  Springs  this  week,  was  struck  by  President  P.  H. 
Palmer  when  he  said  in  his  opening  address:  "The 
utilities  of  the  state  are  kept  alive  by  the  allowable 
fi.xed  rate  of  return,  but  this  creates  no  incentive  for 
better  service  and  more  efficient  operation.  The  public 
and  the  investors  will  both  be  better  off  when  public 
utilities  are  operated  on  a  .sliding  scale  of  bonus  and 
forfeiture  in  proportion  with  the  increase  or  decrease 
ill  efficiency. 

Martin  J.  Insull,  president  of  the  National  Electric 
Light  Association,  and  E.  I.  Lewis,  chairman  of  the 
Public  Service  Commission  of  Indiana,  were  on  the  pro- 
gram for  the  first  day,  but  neither  could  be  present. 

The  contention  of  many  central-station  managers  that 
no  unavoidable  investment  should  be  made  until  prices 
drop  was  declared  to  be  untenable  in  an  address  by 
G.  S.  Neal  of  Michigan  City.  He  said  that  any  improve- 
ment should  be  made  if  it  reduced  annual  operating 
expenses  by  one-thirci  of  its  cost. 

"I  do  not  believe  that  in  the  whole  State  of 
Indiana  there  is  a  single  public  utility  operating 
today  that  is  earning  or  has  been  allowed  to  earn  by  the 
commission  what  the  laws  of  the  State  of  Indiana  says 
that  the  commission  .should  allow  it  to  earn,"  said 
Charles  C.  Perry,  president  of  the  Indianapolis  Light  & 


Heat  Company,  in  an  address  on  "The  Public  and  Public 
Utilities."  "Every  public  utility  of  whatsoever  char- 
acter should  help  to  educate  the  people  with  reference 
to  the  provisions  of  the  public  utility  law."  This  paper 
brought  out  an  extended  discussion  led  by  Harry  Reid 
of  Louisville,  Ky.,  on  central-station  credit,  financial  and 
public  policy  matters. 

The  report  of  the  last  two  days  of  the  convention  will 
appear  in  an  early  issue. 


Finance  and.Regidation  Main  Topics 
at  (Colorado  Convention 

THE  Colorado  Electric  Light.  Power  and  Railway 
Association  met  in  its  seventeenth  annual  conven- 
tion at  Glenwood  Springs,  Col.,  on  Monday,  Tuesday  and 
Wednesday  of  this  week,  joining  with  the  Rocky  Moun- 
tain Geographic  Division  of  the  National  Electric  Light 
Association,  which  held  its  first  convention  at  this  time. 

A.  C.  Foster,  president  of  the  Bankers'  Trust  Com- 
pany, Denver,  spoke  optimistically  of  the  future  of 
utility  securities,  which,  while  at  present  difficult  to 
sell,  are  being  taken  up  more  freely  than  heretofore. 
Norman  Read,  Colorado  Power  Company,  and  president 
of  the  association,  made  the  feature  of  his  address  the 
lack  of  understanding  of  the  problems  of  the  utilities 
by  the  general  public  and  the  necessity  of  an  educational 
campaign  to  foster  a  spirit  of  respect  for  the  utilities 
and  the  commissions  which  will  make  the  marketing  of 
their  securities  easier  and  lead  to  a  better  public  appre- 
ciation of  the  service. 

Mr.  Dwight,  engineer  of  the  Public  Utilities  Commis- 
sion of  Colorado,  pleaded  for  a  better  understanding 
between  the  utilities  and  the  commissions.  His  point 
was  that  the  commissions  now  have  a  better  apprecia- 
tion born  of  knowledge  of  the  public  utility  business, 
but  that  there  are  forces  at  work  to  bring  regulation  to 
naught.  In  combating  these  forces  it  is  necessary  for 
the  utilities  and  the  commissions  to  work  together  for 
the  common  good. 

The  necessity  of  uniformity  in  power  contracts 
throughout  the  state  was  emphasized  by  T.  0.  Kennedy 
of  the  Denver  Gas  &  Electric  Light  Company.  There 
appears  to  be  a  wide  divergence  of  pi'actice  in  charging 
for  extensions  and  in  apportioning  the  costs  among  the 
various  users  of  the  lines. 

A  feature  of  the  convention  was  the  address  of  Mar- 
tin Insull,  president  of  the  National  Electric  Light  Asso- 
ciation, who  dwelt  on  the  newer  and  broader  activities 
at  the  headquarters  of  the  association. 

W.  H.  Onken,  Jr.,  editor  of  the  Electrical  World, 
discussed  regulation  from  a  public  policy  viewpoint  and 
the  obligations  that  utilities  are  under,  not  only  render- 
ing maximum  service  but  also  in  working  in  close  co- 
operation with  public  service  commissions.  He  elabo- 
rated on  a  higher  phase  of  municipal  ownership  through 
customer  ownership  of  securities  and  told  why  pre- 
ferred stocks  and  bonds  were  being  taken  rather  than 
common  stock.  The  advantages  of  large  scale  produc- 
tion were  discussed  and  the  disadvantages  under  which 
water-power  companies  are  laboring  financially  was 
touched  on. 

Officers  were  elected  as  follows:  President,  C.  A. 
Semrad,  Boulder,  general  manager  Western  Light  & 
Power  Company;  first  vice-president,  T.  O.  Kennedy, 
Denver,  general  superintendent  Denver  Gas  &  Elec- 
tric Light  Company;  second  vice-president,  F.  Norcross 
Greelev. 
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Current  News 
and  Notes 

Timely  il'-nis  on  ulfclruul  happen- 
ings tluouglioiit  thu  woilil,  to- 
gether with  bilet  notes  of  genciul 
Interest, 


Newton,  Iowa,  Sells  l.iuht  I'lant. — 
At  a  special  election  held  recently  the 
voters  of  Newton,  Iowa,  indorsed  by 
more  than  two  to  one  a  jiroposition  to 
sell  the  city's  electric  lifrht  plant  for 
$41,500  and  Rranted  a  franchise  to  A. 
H.  Rich  of  Des  Moines. 

Exposition  of  Chemical  Industries. — 
The  sixth  National  Kxposition  of  Chem- 
ical Industries  will  be  held  in  the  Grand 
Central  Palace,  New  York  City,  in  the 
week  betrinninK  next  Monday,  Sept.  20. 
Among  many  motion  pictures  showing 
progress  in  the  chemical  art  will  be 
two  series  illustrating  the  United  States 
ammonium  nitrate  plant  No.  2  at 
Mu.>iclc  Shoals,  Ala. 

Naval  Radio  Service  Now  Accepts 
Private  Messages. — The  United  States 
Navy  Department  is  now  accepting 
private  and  press  radio  messages  to 
France,  which  are  transmitted  by  way 
of  the  big  power  radio  station  at 
Lyons.  Commercial  messages  to 
Colombia,  Ecuador  and  Venezuela  are 
sent  through  the  radio  station  at  Porto 
Colombia.  The  navy  will  also  accept 
messages  to  Belgium  and  the  Nether- 
lands, Italy,  Luxemburg,  Switzerland, 
Czechoslovakia  and  Jugoslavia. 

Western  Electric  Employees  Buy 
Bonds. — Among  the  subscribers  to  the 
recent  issue  of  five-year  7  per  cent  con- 
vertible gold  bonds  issued  by  the  West- 
ern Electric  Company  were  4,574  em- 
ployees, representing  investors  in  each 
of  the  forty-two  branches  of  the  con- 
cern. They  have  applied  for  securities 
ajrgregating  ajjproximately  $2,000,000 
par  value.  The  sale  to  the  employees 
was  made  under  an  installment  basis, 
payment  being  made  on  a  schedule  sim- 
ilar to  that  used  during  the  Liberty 
Loan  drives. 

Achievements  of  Naval  Consulting 
Board. — Many  of  the  most  interestinc 
inventions  of  the  war  are  set  forth,  with 
illustrations,  in  "The  Naval  Consulting 
Board  of  the  United  States."  a  book 
just  issued  under  the  auspices  of  the 
Navy  Department.  The  work  of 
Thomas  A.  Edison,  who  is  president  of 
the  board,  is  described,  and  the  develop- 
ment of  the  listening  devices  employed 
successfully  in  the  war  for  the  detection 
of  submarines  is  recounted  in  detail. 
Lloyd  N.  Scott  is  the  author  of  the 
volume,  of  which  a  sales  edition  will  be 
issued  by  the  Government  Printing  Of- 
fice should  the  demand  for  copies  war- 
rant it. 

Electrification  of  Italian  Railroads. 
— The  general  plan  for  the  electrifica- 
tion of  the  railroads  of  Italy  drawn  up 
bv  the  government  includes  four  groups 
of   roads.     The    first    of   these    groups. 


which  is  to  be  electrified  at  once  by  the 
Administration  of  the  Railways,  has  a 
total  length  of  826  miles;  the  second 
group,  also  to  be  electrified  by  the  ad- 
ministration but  at  a  later  date,  has 
Oil.')  miles;  the  third  group,  on  which 
experiments  with  new  systems  of  trac- 
tion are  to  be  made,  has  157  miles,  and 
the  fourth  group,  to  be  left  to  private 
enterprise,  has  1,080  miles.  The  new 
systems  of  traction  which  are  to  be  ox 
perinicntally  installed  are  described  as 
including  a  three-phase  system  with  in- 
dustrial frequency,  a  system  of  direct 
current  at  high  tension,  and  a  system  of 
direct  current  with  ordinary  voltage 
and  accumulation. 

Hydro-Electric  I'roject  at  the  Falls  of 
the  Ohio. — The  utilization  of  waste 
water  power  at  the  Falls  of  the  Ohio, 
Louisville,  Ky.,  has  been  recommended 
in  an  official  report  to  General  Lansing 
H.  Beach,  Chief  of  Engineers,  U.  S.  A. 
Hitherto  it  has  been  thought  that  the 
low  stage  of  these  lapids  for  two 
months  of  the  year,  necessitating  a  sup- 
plementary steam  plant,  rendered  their 
development  uneconomical;  but  the  in- 
creased price  of  coal  has  operated  to 
change  this  opinion.  It  is  reported  that 
100,000  hp.  could  be  developed  with  an 
outlay  of  $9,500,000.  and  that  from  20,- 

000  hp.  to  50,000  hp.  could  be  produced 
very  cheaply.  It  is  also  contended  that 
by  the  construction  of  a  canal  connect- 
ing the  two  branches  of  the  U-shaped 
river  and  affording  a  24-ft.  drop  in  a 
distance  of  two  or  three  miles  the  diffi- 
culty caused  by  the  varying  stages  of 
the  stream  would  be  eliminated. 

Increased  Rates  for  Electricity  in 
Many  ."sections. — The  City  (^ouncil  of 
Springfield,  III.,  has  abolished  the  dis- 
count of  10  per  cent  formerly  allowed 
on  electric  light  bills  paid  before  the 
tenth  of  the  month,  this  amounting  to 
an  increase  of  12.2  per  cent  for  energy 
furnished  by  the  municipal  plant.  The 
Minneapolis  General  Electric  Company 
has  imposed  a  surcharge  of  10  per  cent 
on  all  bills  for  electric  lighting  and 
power  as  a  coal  emci-gency  measure. 
The  Public  Service  Commission  of  Ore- 
gon has  permitte<l  the  Bandon  Power 
Company  to  raise  its  rates,  the  former 
ones  being  found  non-compensatory.  In 
Lenoir,  N.  C,  the  Corporation  Com- 
mission has  allowed  the  Citizens'  Light 
&  Power  Company  a  temporary  in- 
crease in  rates.  Twenty  per  cent  has 
been  added  to  the  rates  of  the  Dublin 
(Ga.)  municipal  plant  and  GO  per  cent 
to  those  of  the  Kentucky  Light  &  Power 
Company  at  Hickman,  Ky.  Martin's 
Ferry,  Ohio,  has  raised  the  price  of 
energy  furnished  by  the  municipal 
plant.  The  Clinton  (Mass.)  Gas  Light 
Company  has   put  up  its  electric  rates 

1  cent  a  kilowatt-hour,  and  the  Cam- 
bridge (Mass.)  Electric  Light  Companv 
has  adopted  a  fuel  charge  of  11  mills 
per  kilowatt-hour  for  each  dollar's  cost 
per  ton  of  coal  in  excess  of  $5,  no 
charge  for  electricity,  however,  to  ex- 
ceed 9  cents  per  kilowatt-hour.  In  Ari- 
zona the  Deseret  Power  &  Water  Com- 
pany, operating  in  Mohave  County,  has 
been  permitted  by  the  Corporation 
Commission  to  advance  its  rates. 


Associations 
and  Societies 

\  lornDkic  L>iietloi.v  of  Electrical 
.V.s.^ociatlons  is  printed  in  the  flist 
i-»ue  of  each    month. 


Power  Club  Convention  at  Hot 
Springs,  Va. — The  convention  of  the 
Electric  Power  Club  will  be  held  at  the 
Homestead  Hotel,  Hot  Springs,  Va., 
Nov.   15-18,   1920. 

E.  S.  J.  .v..  Atlantic  Division.— The 
i.ext  regular  quarterly  meeting  of  the 
.Atlantic  Division  of  the  Electric  Supply 
.lobbers'  Association  will  be  held  Sept. 
23  at  the  Bellevue-Stratford,  Philadel- 
phia. 

Duluth  Engineers'  Club. — Graham 
Bright,  general  engineer  of  the  West- 
inghouse  Electric  &  Manufacturing 
Company,  will  give  talks  on  "Electric 
Mine  Equipment"  before  the  Duluth 
(Minn.)  Engineers'  Club  and  the  Engi- 
neers' Club  of  Northern  Minnesota  at 
Virginia,  Minn.,  on  Sept.  20  and  25, 
respectively. 

Montana  State  Contractor-Dealer 
.\s.sociation. — The  second  convention  of 
this  association  was  held  recently  at 
Great  Falls,  the  organizing  convention 
having  been  held  at  Butte  only  last 
.A.pril.  A  movement  is  under  way  to 
affiliate  with  the  National  .Association 
of  Electrical  Contractors  and  Dealers. 
The  jobbers  and  the  central-station  men 
of  Montana  have  become  affiliated  with 
the  Contractor-Dealer  Association,  and 
p  co-operative  campaign  on  the  lines 
followed  in  California  is  being  planned. 
The  president  of  the  Montana  body  is 
J.  P.  Currah  of  Helena,  and  the  secre- 
tary is  E.  Downing  of  Butte. 


Coming     Meetings     of      Electrical     and 
Other  Technical  Societies 

.\s.«ori:ition  of  Iron  .ind  Sttel  Electrical 
TOnjrine.rs — N'ew  York  City.  Sept.  20-21. 
r  Kor  procram  .ice  Issue  of  Sept.  4. 
page   492.) 

Atl.inlir  Dfvi.tion.  Electrical  .'iuppl.v  .Tob- 
b.r.s"  .\.'i.«o<  iation  —  Phila<lelphla.  Pa.. 
Sept.   23. 

<".nlr.Tl  Divi.sion.  Electrical  Supply  -lob- 
b<  rs'   .V.ssociation — Chicago,   SepL    24. 

.\ineric.Tn  Elertrochemical  Society — Cleve- 
land.   Sept.    3n-Oct.    2. 

llUiminntincr  Engineering  Society — Cleve- 
land. Oet.  1-7.  (For  program  see  IssU"- 
of   .Vug.    II.    page   319.) 

Xational  .\.<i,«oriation  of  Eleetrical  Contrac- 
tors and  Dealers — B.altimore.  Oct.  4-9 
I  Fur  program  see  issue  of  July  24. 
page    205.) 

Electric  Furnace  .Association  —  Columbus. 
Ohio,  Oct.  6. 

American  Electric  Railway  .Association — 
.Atlantic  City.  X.  J..  Oct.  11-15. 

N'.ational  .\s.sociation  of  Electrical  Inspec- 
tors— Philadelphia.    Pa..    Oct.    12-13. 

Liritish  Columbia  .Association  of  Electrical 
Contractors  and  Dealers — Vancouver, 
a  C.  Oct.  19. 

International  Association  of  Municipal  Elec- 
trieians — New  Orleans.  Oct.  19-22. 

-Association  of  Railwav  Electrical  Engineers 
— Chicago.   Oct.   2S-31. 

Electric  Power  Club^Hot  Springs,  Va., 
Kov.    1.)-1S 

Southeastern  Geographic  Division,  X.  E.  L, 
.\— Miami,    Fla.,    Nov,    17-19 
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Recent  Court 
Decisions 

Finding.s  of  higher  courts  iii  legal 
cases  involving  elertrio  light,  power 
and  other   public   utility   companies 


What    Con.'ititutes    Negligence. — The 

St.  Louis  (Mo.)  Court  of  Appeals  in  a 
suit  for  damages  (Gilbert  vs.  Milliard) 
has  declared  that  "negligence"  is  prop- 
erly defined  in  an  instruction  to  the 
jury  as  failure  to  use  ordinary  care, 
which  is  the  care  that  reasonably  pru- 
dent men  would  use  under  the  same  and 
similar  circumstances.  (222  S.  W. 
1027.)- 

Unjust  Rates  Cannot  Be  Approved 
by  Commission. — In  Borough  of  Greens- 
burg  vs.  Public  Service  Commission  of 
Pennsylvania,  the  Supreme  Court  of 
Pennsyl^'ania  asserted  that  the  com- 
mission was  unable  to  order  or  approve 
the  collection  of  rates  which  it  had 
found  to  be  unjust  and  unreasonable. 
(110  At.  7.50.)* 

City  Estopped  from  Denying  that 
Rights  Were  Conferred  on  Company. — 
Where  a  city  has  charged  a  power 
company  yearly  sums,  designated  as 
rent,  for  granting  the  right  to  lay  and 
operate  its  conduits  on  a  bridge,  it  is 
precluded  from  taking  the  position  that 
the  power  company  already  had  the 
right  to  cross  the  bridge  under  its  gen- 
eral franchises  and  powers,  and  that 
therefore  no  rights  were  conferred  or 
consideration  given  for  the  payments 
which  were  exacted,  according  to  a  de- 
cision of  the  Court  of  Appeals  of  New 
York  in  a  proceeding  by  the  New  York 
&  Queens  Electric  Light  &  Power  Com- 
pany against  the  Public  Service  Com- 
mission to  have  such  sums  credited  on 
assessments  made  on  special  fran- 
chises granted  to  the  company.  (128 
N.  E.  I.'?!.) 

Negligence  Under  California  Work- 
nien'.s  Compensation  Act. — The  failure 
of  a  master  to  comply  with  a  general 
safety  order  of  the  Industrial  Accident 
Commission  of  which  he  had  no  notice 
would  not  of  itself  constitute  "gross 
negligence"  within  the  meaning  of  the 
workmen's  compensation,  insurance 
and  safety  act  of  California,  according 
to  a  decision  of  the  District  Court  of 
Appeals  of  that  state  in  Schmidt  vs. 
Purscll.  It  is  incumbent  upon  a  ser- 
vant suing  for  personal  injuries  caused 
by  gross  negligence  to  prove  that  in- 
jury resulted  both  from  gross  negli- 
gence and  from  willful  disregard  of 
life,  limb  or  bodily  safety,  the  term  "to 
v/illfully  disregard"  meaning  to  inten- 
tionally do  or  fail  to  do  something 
which  contributes  to  the  injury,  having 
actual  knowledge  of  the  perils  incident 
thereto  or  having  what  in  law  is  equiva- 


•The  left-hand  number.-i  refer  tn  the 
volume  iind  the  right-hand  numbers  to  the 
pa^e  of  the  National  Reporter  System. 


lent  to  such  actual  knowledge.  (190 
Pac.  846.) 

Moral  Debt  by  Company  Where  Ex- 
cessive  Rates    Have    Been    Paid. — If   a 

consumer,  pending  a  decision  by  the 
Public  Service  Commission,  pays  to  a 
public  service  company  sums  which  are 
subsequently  found  to  be  e.xcessive,  such 
excess  payments  are,  according  to  a 
judgment  of  the  Pennsylvania  Supreme 
Court  in  Borough  of  Greensburg  vs. 
Public  Service  Commission  of  Pennsyl- 
vania, debts  morally  due  by  the  com- 
pany, even  though  the  statute  of  limi- 
tations prevents  a  recovery  by  suit;  and 
it  may  recognize  and  pay  them  at  any 
time.  Customers  of  ,a  public  service 
company  are,  however,  legally  inter- 
ested only  in  being  charged  nothing 
beyond  just  and  reasonable  rates,  and 
Jience  if  this  is  secured  to  them  they 
have  no  just  ground  of  complaint.  (110 
At.  7.50.) 

Burden  of  Proof. — Where  complaint  is 
filed  against  a  schedule  of  rates  of  a 
public  utility  within  the  thirty  days 
before  schedule  becomes  effective  under 
the  public  service  act,  the  burden  of 
proving  the  rates  reasonable,  the  Penn- 
sylvania Supreme  Court  has  declared, 
in  Suburban  Water  Company  vs.  Bor- 
ough of  Oakmont,  is  on  the  utility;  but 
if  complaint  is  made  after  the  schedule 
becomes  effective  the  burden  is  on  the 
complainant.     (110  At.  778.) 

Rehearing  from  Commission  Need 
Not    ;.e    .Vsked   Before   Court   Action. — 

The  Su  ireme  Court  of  Indiana  has  de- 
termined, in  Greensburg  Water  Com- 
pany vs.  Public  Service  Commission, 
that  as  the  public  utilities  commission 
pct  contains  no  provision  requiring  a 
party  dissatisfied  to  apply  first  for  a 
rehearing  by  the  commission  one  dis- 
satisfied with  a  commission  order  need 
not  make  such  application.  The  act 
limits  the  time  for  bringing  an  action 
in  the  courts  to  sixty  days  after  the 
decision  or  thirty  days  after  an  order 
of  the  commission  has  been  set  aside. 
(128  N.  E.  103.) 

Death  from  120  Volts  Held  Not  to 
Warrant  Damages  —  Negligence  Must 
I$e   I'roximate   to   Be   Actionable. — Two 

points  of  interest  were  decided  by  the 
Supreme  Court  of  Alabama  in  Lawson 
vs.  Mobile  Electric  Company.  In  this 
case  damages  were  sought  because  of 
the  death  of  a  negro  ship  worker  who 
while  standing  on  a  wet  plank  received 
an  electric  shock  through  an  imper- 
fectly insulated  lamp  cord.  It  was  held 
to  be  clearly  proved  that  the  voltage 
could  not  have  exceeded  120,  and  the 
court  held  that,  this  not  being  a  fatal 
voltage,  the  doctrine  of  ( <s  i;>.s«  /oi/in- 
tm-  (the  thing  speaks  for  itself)  did 
rot  apply.  The  company  was  charged 
with  negligence  in  failing  properly  to 
inspect  its  transformers,  but  the  court 
h('l(l  that  this  would  not  justify  recov- 
ery for  the  death  of  the  man,  since 
an  examination  after  the  accident 
showed  that  in  this  instance  the  trans- 
former was  working  properly  and  no 
excessive  current  was  carried.  Negli- 
gence, it  held,  must  be  proximate  to  be 
actionable.     (85  So.  2.'')7.) 


Commission 
Rulings 


Iniptiriant  decisions  of  various  stal«.- 
bodies  involving  or  affecting  elec- 
tric light  and  power  utilities. 


Basis  of  Valuation  on  War  Values 
Denied. — In  the  Chesapeake  &  Potomac 
Telephone  Company  rate  increase  case 
the  Virginia  Corporation  Commission 
held  that  a  fair  and  reasonable  basis  for 
valuation  is  the  reproduction  value  as 
of  normal  times  at  pre-war  prices,  plus 
the  actual  sums  necessarily  expended 
during  the  period  of  inflation  less  de- 
preciation deductions. 

Heating   Plants  of  Electric  Utilities. 

— In  denying  an  application  from  the 
Southern  Illinois  Light  &  Power  Com- 
pany to  discontinue  in  part  its  heat- 
ing service,  the  Illinois  Public  Utilities 
Commission,  while  asserting  that  a 
I'.eating  plant  receiving  its  heat  for  the 
most  part  from  the  exhaust  steam  of  an 
electric  plant  should  not  be  required 
to  extend  its  lines  beyond  a  reasonable 
distance  from  the  plant  or  into  the 
residential  districts  where  the  amount 
of  business  served  per  unit  of  distribu- 
tion main  is  relatively  small,  declared 
that  a  utility  furnishing  such  heat  could 
not  be  permitted  to  serve  a  portion  of 
its  consumers  and  abandon  others  which 
it  had  taken  on  while  operating  under 
a  franchise  obtained  from  the  city 
government. 

Definition    of    "Demand    Charge." — 

The  Idaho  Public  Utilities  Commission, 
in  fixing  the  amount  of  demand  charge 
to  be  made  to  a  certain  irrigation  dis- 
trict by  the  Idaho  Power  Company, 
said:  "Demand  charge  is  simply  a 
readiness-to-serve  charge.  In  other 
words,  it  is  an  amount  paid  to  the 
power  company  by  the  customer  for 
the  privilege  of  having  a  certain  por- 
tion of  the  company's  capacity  reserved 
for  the  use  of  the  particular  customer 
whenever  he  may  call  for  it.  Whether 
he  calls  for  the  service  or  not,  the  de- 
mand charge  must  be  paid  because  the 
service  is  held  for  him.  However,  a 
readiness  to  serve  means  an  ability  to 
serve.  The  customer  pays  for,  and  the 
company  must  receive  its  payment 
through,  service  rendered.  When  a 
utility  holds  part  of  its  capacity  for 
the  service  of  a  company  it  performs  a 
very  real  service  for  which  it  is  en- 
titled to  payment;  but  this  service  is 
of  full  value  only  when  the  energy  to 
meet  the  customer's  full  demand  is 
available  when  made."  The  commis- 
sion went  on  to  assert  that  the  de- 
mand charge  of  an  electric  company 
should  not  reflect  an  amount  of  horse- 
liowei'  greater  than  the  company  is 
able  to  deliver  with  a  reasonable  degree 
of  certainty  and  continuity  when  the 
demand  for  this  service  is  made  by  the 
consumer. 
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Iraiikliii  T.  dridith,  president  of  llio 
I'ortlan<l  Railway,  Lifrht  it  Power  Com- 
pany, who  was  elected  president  of  the 
Northwest  K  lee  trie  Kitrht  &  Power 
Association  at  the  Spokane  convention 
on  Sept.  0,  1920,  is  a  native  of  Min- 
nesota, where  he  received  his  early 
education  in  the  Oakland  Academy.  In 
1894  he  was  admitted  to  the  bar  in 
Orepon,  and  he  was  for  a  number  of 
years  connected  with  the  le^al  clepart- 
n-.cnt  of  the  Portland  General  Electric 
Company.  He  has  been  employed  by 
the  Portland  Railway.  Lipht  &  Power 
Company  since   18! -J  and  early  in   19i:i 


\\as  elected  vice-president.  On  July  1, 
1913,  he  succeeded  B.  F.  Josselyn  as 
president.  Mr.  Griffith  was  chairman 
of  the  water-power  development  com- 
mittee of  the  National  Electric  Light 
Association  durinp  the  year  1919-1920 
and  has  been  re-elected  for  the  year 
19'20-1921.  At  the  Pasadena  ctmven- 
tion  in  May,  1920,  he  was  elected  fourth 
vice-president  of  that  association. 
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biographical    Notes 


.sear.s  ago.  He  was  graduated  in  1883 
from  Middlebury  College  with  the  de- 
cree of  A.B.  and  remained  there  two 
years  as  instructor  in  mathematics.  In 
1887  he  received  the  degree  of  A.M. 
In  the  fall  of  188r>  he  entered  the  Uni- 
versity of  Wiirzburg,  Gennany.  Dur- 
ing his  first  year  there  he  was  selected 
by  Professor  Kohlrausch  to  assist  in 
special  investigations,  among  which 
was  the  classic  determination  of  the 
ohm  for  the  Bavarian  government.  At 
that  time  he  held  the  position  of  as- 
sistant in  lalioratory  physics.  He  was 
graduated  in  1888  with  the  degree  of 
doctor  of  philosophy.  He  then  returned 
to  America  and  was  appointed  first  as- 
sistant in  physics  under  Prof.  John 
Trowbridge  at  Harvard  University, 
where  he  conducted  many  original  in- 
vestigations in  magnetism,  the  results 
of  which  were  embodied  in  papers  pre- 
sented before  the  .American  .Academy 
of  Arts  and  Sciences.  In  1899  Dr. 
Sheldon  was  appointed  to  the  chair  of 
physics  and  electrical  engineering  at 
(he  Polytechnic  Institute  of  Brooklyn. 
Dr.  Sheldon  was  a  member  of  many 
engineering  organizations,  including 
the  American  Institute  of  Electrical 
Engineers,  American  Association  for 
the  .Vdvancement  of  Science,   Brooklyn 


Current  Machines,"  "Electric  Traction 
and  Transmission  Engineering"  and 
"Physics   Laboratory   Experiments." 

Prof.  John  Perry,  well-known  scien- 
tist and  engineer,  who  died  at  his  home 
in  Lonilon  on  Aug.  4  at  the  age  of 
seventy,  was  widely  known  as  an  in- 
ventor, teacher  and  authoa'.  Amorur 
the  books  published  by  him  are  "The 
Calculus  for  Engineers,"  "Applied  Me- 
ihanics"  an<l  "Steam,  Gas  and  Oil 
Engines."  Many  of  his  lectures  anil 
addresses  before  the  British  engineer- 
ing societies  and  technical  colleges  have 
been     published     in    book    or    pamphlet 


Dr.  Samuel  Sheldon,  who  for  the  last 
thirty-one  years  Ha.l  been  professor  of 
physics  and  electrical  engineering  at 
the  Polytechnic  Institute  of  Brooklyn, 
died  Sept.  5  at  Middlebury.  Vt.,  while 
on  his  vacation.  .\s  an  experimental 
physicist,  electrical  engineer,  scientific 
writer  and  author  Dr.  Sheldon  was  well 
known  in  this  and  other  countries.  .■Vs 
professor  of  physics  and  electrical  engi- 
neering at  the  Polytechnic  Institute  Dr. 
Sheldon  organized  the  latter  depart- 
ment and  under  his  supervision  the  me- 
chanical engineering,  physical  and  elec- 
trical engineering  laboratories  were  in- 
stalled. During  his  administration  he 
also  carried  on  an  extensive  eon- 
suiting  engineering  practice.  His  re- 
ports of  experimental  investigations  to 
ihe  Electi'o-Thcrapcutic  Association  con- 
stitute a  valuable  contribution  to 
science  and  to  the  art  relating  to  elec- 
trostatic machines.  Dr.  Sheldon  was 
horn    at     Middlebury.     Vt.,     fifty-eight 


Institute  of  Arts  and  Sciences,  Ameri- 
can Electro-Therapeutic  Association, 
New  York  Electrical  Society,  .\merican 
Physical  Society.  Society  for  the  Promo- 
tion of  Engineering  Education,  Ameri- 
can Electrochemical  Society  and  the 
American  Electric  Railway  Association. 
Professor  Sheldon  was  the  author  of 
the  following  technical  books:  "Dyna- 
mo-Electric   Machinery."   "Alternating- 


form.  Many  honorary  degrees  were 
conferred  upon  him,  and  he  was  a  past- 
president  of  the  Institution  of  Electri- 
cal Engineers  and  of  the  Physical  So- 
ciety and  treasurer  of  the  British  Asso- 
ciation. In  conjunction  with  Professor 
Ayrton.  he  brought  out  many  inven- 
tions, including  multipolar  dynamos  in 
1882.  These  two  men  were  also 
pioneers  in  electrical  instrument  de- 
velopment, and  credit  is  accorded  to 
them  for  having  invented  the  first 
motor  meter  put  on  the  market  in  Great 
Britain.  Professor  Perry  had  a  long 
career  as  a  teacher,  beginning  in  1870 
at  Clifton  anil  later  being  honorary  as- 
sistant to  Sir  William  Thomson  (Lord 
Kelvin)  in  Glasgow.  He  was  joint  pro- 
fessor of  engineering  with  Professor 
Ayrton  from  187.")  to  1879  at  the  Im- 
perial College  of  Engineering  in  Japan. 
In  1882  he  became  instructor  in  me- 
chanical engineering  and  applied  me- 
chanics at  Finsbury  Technical  College 
nnd  later  was  made  professor  of 
mechanics  and  mathematics  at  the 
Royal  College  of  Science  in  1896.  re- 
taining that  post  until  1913,  when  he 
was  retired  under  the  age-limit  rule. 
Upon  his  retirement  from  the  Royal 
'  College  of  Science  in  1913  he  was 
chosen  by  the  government  to  investi- 
gate the  conditions  of  education  in 
South  Africa,  and  he  was  largely  in- 
strumental in  drawing  up  a  scheme  for 
the  foundation  of  the  South  African 
University.  During  the  last  few  years 
he  gave  scientific  advice  on  military 
matters  and  pursued  studies,  in  gyro- 
scopic temperatures. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies — Notes  on  Industrial  Activities 

and  Business  Methods 
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South  African  Dealers  Complain  of 
American  Manufacturers 

DEALERS  in  American  electrical  Koods  in  South  Africa 
are  complaining  because  they  are  unable  to  get  long- 
standing orders  filled  in  the  United  States,  the  Amer- 
ican Trade  Commissioner  at  Johannesburg  reports.  Some 
of  these  customers  say  that  they  have  had  goods  on  order 
for  twelve  months  and  still  have  no  definite  promise  of 
delivery. 

Lack  of  consideration  for  foreign  customers  is  one  of  the 
old  standing  complaints  against  American  methods.  It  has 
been  "harped"  on  time  and  again.  The  South  African 
dealers  seem  to  be  of  the  opinion  that  American  manufac- 
turers are  devoting  all  of  their  attention  to  the  domestic 
market  and  that  they  have  tied  up  their  output  for  long 
periods  without  giving  a  thought  to  agents  and  customers 
thousands  of  miles  away  who  may  be  entirely  out  of  goods. 

Dr.  R.  S.  MacElwee,  Director  of  the  United  States  Bureau 
of  Foreign  and  Domestic  Commerce,  urges  manufacturers 
of  electrical  goods  to  make  a  special  effort  to  fill  foreign 
orders:  "If  they  do  not,"  said  the  dii-ector,  "much  harm  will 
result  to  American  business,  not  only  in  the  electrical  trade 
but  to  other  lines  as  well.  Indifference  to  the  needs  of 
foreign  customers  in  one  line  of  goods  readily  affects  the 
sale  of  other  American  products  in  the  same  section.  I  do  not 
believe  our  manufacturers  are  willfully  neglecting  their 
foreign  patrons.  Some  of  them  simply  do  not  appi'eciate 
the  importance  of  the  subject  and  do  not  seem  to  realize  the 
national  harm  which  may  result." 

American  manufacturers  will  soon  have  to  face  keen  com- 
petition in  foreign  markets.  It  is  not  likely  that  our  com- 
petitors will  overlook  "American  indifference"  as  a  selling 
argument,  especially  if  they  find  foreign  business  men  in  a 
receptive  mood  for  such  propaganda.  To  eliminate  legiti- 
mate cause  for  complaint  and  keep  the  factories  going  is  the 
director's  final  advice. 


Decided  Improvement  Seen  in  the 
Labor  Situation 

A  SURVEY  of  labor  conditions  throughout  the  country 
reveals  marked  improvement  in  the  situation.  A 
greater  supply  of  available  workmen,  less  labor 
trouble,  fewer  strikes,  and  in  many  cases  an  improvement 
in  the  unit  efficiency  of  labor,  are  the  features  which  mark 
the  situation. 

While  no  material  reduction  in  the  amount  of  labor 
employed  by  the  electrical  industry  is  noticed,  except  where 
the  inefficient  workman  has  been  released,  still  the  release 
of  labor  by  other  industries  makes  it  less  difficult  for  the 
electrical  manufacturer  to  keep  a  full  force  together.  It 
also  acts  as  a  stabilizer  to  labor  by  discouraging  to  a 
degree  job-changing  and  strikes  on  the  slightest  provoca- 
tion. An  analysis  of  the  labor  situation  from  this  angle 
therefore  is  interesting. 

The  gradual  development  of  non-employment  in  many 
parts  of  the  country  has  apparently  been  caused  by  three 
factors.  Delays  in  receiving  fuel  and  raw  material  have 
compelled  plants  to  curtail  operation.  In  other  districts 
canceling  of  orders  and  lack  of  demand  have  caused  the 
shutting  down  of  factories.  In  the  third  place,  inability  to 
obtain  needed  capital  has  quite  often  resulted  in  the  aban- 
donment or  suspension  of  contemplated  undertakings.  The 
596 


results  of  this  non-employment,  it  is  reported,  have  beeri  an 
increase  in  the  efficiency  of  the  individual  and  less  insistent 
demands  on  the  part  of  labor. 

In  a  recent  report  of  the  United  States  Department  of 
Labor  in  which  employment  statistics  were  presented  for 
thirteen  manufacturing  industries  and  for  coal  mining  the 
figures  for  July,  1920,  when  compared  with  the  previous 
month,  show  a  decrease  of  about  6  per  cent  in  the  number 
of  workers  employed  and  a  decrease  of  about  11  per  cent 
in  the  amount  of  the  total  payroll. 

In  the  New  York  district  there  has  been  a  distinct  though 
not  large  increase  in  non-employment.  The  i-cport  of  the 
New  York  State  Industrial  Commission  shows  that  the 
decrease  in  the  number  of  factory  workers  employed  in 
July  over  June  in  the  State  was  one-half  of  1  per  cent. 
General  labor  conditions  in  that  section  are  more  stable 
than  a  few  months  ago 

Better  Conditions  in  New  England 

Labor  conditions  in  the  New  England  electrical  industry 
are  improving  mpterially.  While  in  some  establishments 
unrest  continues  to  interfere  with  production,  a  decided  turn 
for  the  better  is  appai'ent.  There  is  little  question  that 
recent  shutdowns  in  the  textile  and  leather  fields  have  had 
a  sobering  effect  upon  employees  in  other  industries.  This 
has  begun  to  temper  the  attitude  of  many  workers  toward 
their  daily  duties,  and  consequently  an  increase  in  produc- 
tion per  employee  is  to  be  found  in  many  branches  of  the 
electrical  manufacturing  industry. 

Inquiry  by  a  representative  of  the  ELECTRICAL  WORLD 
among  representative  electrical  manufacturing  plants 
develops  the  conclusion  that  the  employer  is  beginning  to 
come  into  his  own  once  more.  In  two-thirds  of  the  estab- 
lishments with  which  the  Electrical  World  is  in  touch 
new  employees  are  still  being  hired,  but  applications  for 
employment  are  increasing  in  80  per  cent  of  the  plants. 
In  about  60  per  cent  of  the  plants  orders  are  either  holding 
up  as  well  as  during  the  spring  or  increasing,  and  in  87.5 
per  cent  of  the  establishments  labor  is  producing  better. 
Eighty-five  per  cent  of  the  firms  report  a  tendency  among 
employees  to  stay  longer  at  their  jobs.  In  about  half  the 
factories  which  reported  inefficient  employees  have  been 
laid  off  during  the  last  few  weeks.  General  wage  increases 
are  becoming  less  frequent.  The  large  amount  of  business 
on  the  books  and  the  continued  shortage  of  many  jobbers' 
stocks  have  led  to  the  employment  of  additional  labor  in 
many  establishments,  but  the  employment  departments  are 
now  better  able  to  pick  and  choose  than  they  were  a  few 
months  ago. 

Little  complaint  is  heard  as  to  labor  shortage  among  the 
contractor-dealers,  and  relations  are  at  present  unmarred  by 
serious  disagreements.  Jobbers  and  central  stations  arc 
well  provided  with  help.  Some  unrest  has  cropped  up 
recently  in  the  telephone  field  owing  to  the  competition  of 
rival  union  organizations  for  members,  but  no  threats  of  a 
strike  are  heard.  In  the  electric  railway  field  the  arbitration 
of  demands  for  wage  increases  rules  in  most  communities, 
and  the  great  majority  of  employees  are  working  regularly. 

Plentiful  Labor  Supply  in  Other  Sections 

Electrical  contractors  in  the  South  report  a  larger  labor 
supply  than  has  been  the  case  for  some  time  past.  Wages 
remain  very  high,  and  the  help  is  not  particularly  skilled  or 
efficient.  Railway  employees  in  New  Orleans  have  returned 
to  work,  together  with  the  metal  trade  workers.    The  strike 
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in  llio  coal  (icUls  in  the  liiniiingham  district  is  playing;  havoc 
with  the  shipment  of  coal,  but,  all  in  all,  labor  conditions  in 
the  South  arc  reported  somewhat  more  settled. 

Reports  from  the  Middle  West  indicate  u  distinctly  better 
labor  supply.  In  Chicajro  territory  there  is  a  gradual 
increase  each  week  in  the  number  of  men  out  of  employ- 
ment. In  Detroit  there  has  been  a  decrease  of  slightly  less 
than  7  per  cent  since  April  1  in  the  working  forces  of 
seventy-eight  firms  emj)loying  200,000  people,  according  to 
a  statement  of  the  Employers'  Association  of  Detroit,  the 
latter  part  of  August. 

In  the  Intermountain  section  of  the  West  labor  is  plentiful 
in  building  lines.  .\  more  settled  tone  is  evident  since  the 
settlement  of  recent  disputes  there.  In  Salt  Lake  City  the 
strike  of  the  International  Brotherhood  of  Electrical 
Workers  is  over,  and  union  labor  in  other  cities  has  also 
settled  its  disagreements. 

Less  complaint  is  heard  of  labor  conditions  on  the  Pacific 
Coast,  as  few  strikes  or  disturbances  of  any  importance 
have  recently  taken  place  there.  More  men  are  being 
employed  in  electrical  installation  work  this  month  than  last 
in  the  Northwest.  The  supply  of  labor  on  the  West  Coast 
about  equals  the  demand. 


Prosiiects  of  a  Shortage  in  Heatiiif; 
Appliauces 

ACrORDrNfJ  to  leading  manufacturer."?  of  domestic  hcat- 
/A  ing appliances  throughout  the  country,  indications  seem 
-*  *■  to  point  to  a  widespread  shortage  this  fall.  Demand 
in  some  cases  is  reported  slightly  less  than  two  or  three 
months  ago,  but  it  is  still  extremely  active,  especially  on 
the  part  of  consumers.  Some  manufacturers  are  finding 
demand  from  jobbers,  dealers  and  central  stations  slightly 
off.  This  is  thought  to  result  from  financial  reasons  and 
because  there  seems  to  be  some  feeling  in  the  trade  that 
lower  prices  will  prevail  late  in  the  fall.  Regarding  the 
outlook  for  the  autumn  and  holiday  trade,  producer."?  art 
extremely  optimistic.  E.xccllent  sales  are  generally  anticf- 
pated.  Factories  are  making  every  effort  to  prepare  for  the 
expected  spurt  in  buying.  Thus  far,  however,  the  volume 
of  demand  has  kept  well  ahead  of  production  in  spite  of 
all    efforts. 

As  a  rule,  factory  stocks  are  entirely  depleted  and  largt 
quantities  of  back  orders  have  piled  up.  Manufacturers 
report  that  their  distributors  are  also  poorly  supplied,  with 
the  exception  perhaps  of  G-lb.  irons,  which  seem  to  be  in  a 
little  better  supply.  The  demand  for  flatirons  for  immediate 
shipment  is  quite  heavy. 

Difficulty  in  securing  raw  material  has  been  one  of  the 
biggest  adverse  factors  in  coping  with  the  demand.  .\ 
decided  improvement  during  the  past  month  is  reported, 
however,  though  the  shortage  in  some  lines,  such  as 
switches,  heater  cords  and  special  wire,  still  continues. 
Deliveries  range  all  the  way  from  two  to  eight  months  and 
even  as  long  as  ten  months  on  some  devices. 

Very  heavy  back  orders  have  piled  up  in  most  cases,  ir. 
spite  of  the  fact  that  factories  are  shipping  goods  as  fast 
as  they  can  be  manufactured.  One  of  the  largest  appliance 
makers  is  finding  the  situation  so  serious  that  a  quota  has 
been  placed  on  each  district  sales  office  and  jobber,  and 
shipments  are  allotted  to  them  on  the  basis  of  a  certain 
number  of  pieces  each  month. 

Prices,  it  is  stated,  have  ranged  steadily  upward,  com- 
mensurate with  increased  costs  of  labor,  raw  material  and 
overhead  expenses.  During  the  past  two  months  price 
advances  varying  from  (i  to  20  per  cent  on  the  whole  line  of 
heating  devices  have  gone  into  effect.  Opinions  on  the 
probable  Yulurc  trend  of  prices  vary.  Some  manufacturers 
hold  that  the  peak  of  prices  has  probably  been  reached,  or 
at  least  that  the  present  level  will  hold  for  some  time. 
Several  producers  think  the  increase  in  freight  rates  may 
make  another  advance  necessary.  It  seems  likely  that  there 
may  be  a  change  in  policy  regarding  transportation  charges 
in  some  sections  of  the  country.  The  cost  of  transportation 
now  averages  2.'5  to  10  per  cent  higher  in  certain  zones. 
It  is  stated  that  there  is  nothing  tangible  upon  which  to 


oasc  hopes  of  any  price  reductions.  Almost  no  labor 
troubles  are  being  experienced  at  present,  and  the  supply 
of  labor  is  also  reported  better. 

Production  in  some  instances  ranges  from  40  to  100  per 
cent  ahead  of  last  year,  while  other  man->facturers  say  it  is 
about  normal  and  a  few  who  have  been  hampered  in 
obtaining  necessary  material  report  that  they  have  not  as 
yet  been  able  to  reach  their  capacity  output.  Collections  in 
this  line  are  said  to  be  fairly  prompt,  averaging  from  thirty 
to  sixty  days  in  most  cases. 

.loHBKRs'  Stocks  Ake  Low 

Regarding  the  domestic  appliance  situation  as  It  affects 
jobbers  throughout  the  country,  conditions  are  little  better 
than  with  manufacturers  in  so  far  as  ability  to  meet  the 
expected  demand  is  concerned.  In  New  England  territory 
flatiixjns  are  plentiful  in  jobbers'  hands,  but  the  supply  of 
toasters,  percolators,  small  grills,  etc.,  is  none  too  good. 
Buying  of  "bowl-type  heaters  has  begun,  and  hi  spite  of  high 
prices  a  large  volume  of  business  is  being  done.  In  the 
South  jobbers  report  that  they  are  unable  to  accumulate 
sufficient  stocks  for  the  heavy  fall  trade  that  ft  anticipated. 
Shipments  have  not  come  through  so  promptly  as  was 
expected,  and  the  brisk  demand  absorbs  <j  major  portion  of 
all  supplies  received.  The  general  estimate  is  that  there  is 
sure  to  be  a  shortage  on  the  most  popular  lines  this  fall, 
with  the  exception  of  flatirons.  In  the  East  jobbers'  stocks 
of  appliances  are  badly  broken,  with  the  exception  of  6-lb. 
irons,  and  considerable  scarcity  is  expected  to  confront  the 
fall  trade.  Deliveries  are  uncertain,  and  the  supplies  coming 
through  are  generally  on  orders  months  old.  In  the  Middle 
West  it  is  stated  that  at  the  rate  new  business  is  coming 
alonfi  it  will  require  some  months  to  catch  up  with  orders. 

On  the  other  hand,  in  the  Intermountain  section  tmde  in 
appliances  is  not  up  to  the  standard  of  other  years  and  very 
high  prices  prevail.  .Jobbers'  stocks  arc  pretty  well  filled 
up  except  on  the  hollow-ware  items,  where  there  Is  some 
shortage.  Distributers'  stocks  in  the  Northwest  arc 
reported  to  be  in  poor  shape,  but  on  the  Pacific  Coast,  where 
there  has  been  a  dearth  of  hollow  ware  ever  since  last 
Christmas,  percolators,  etc.,  can  now  be  obtained  for  the 
first  time  in  many  months. 


Metal  Market  Situation 

THE  domestic  market  for  copper  continues  quiet,  but 
a  slightly  better  tone  is  evident  as  consumers  seem 
to  be  taking  more  interest.  This  is  because  current 
contracts  are  now  running  ou*  and  producers  are  confident 
that  within  the  next  two  or  three  weeks  a  heavier  buying 
movement  must  result  to  cover  consumers'  needs  for  Novem- 
ber and  December.  Most  producers  have  now  made  a  con- 
cession to  the  dull  market  to  the  extent  of  shading  prices 
i  cent  for  nearby  delivery,  and  a  few  small  producers  have 
even  quoted  18.50  cents  on  attractive  orders.  Future  ship- 
mentr.  are  still  held  at  19  cents. 

The  outside  market  is  less  active  as  the  cheap  lots  of  cop- 
per at  18.121  and  18.2.5  cents  have  been  sold  and  the  lowest 
price  in  the  East  is  about  18.37i  cents  delivered. 
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l.r»f\.  trii.st  price 
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Nickel,  iiiffot 

Shcot  riiir.  f.o.b.  ameltw 

Zinr,  spot  

Tin 

Vluniinuin.  98  to  99  pir  cent 
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95     0       0  99      IS       0 
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18.75  18.75 
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9.00  8  50 
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43  00  43  00 
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35   10  35  10 


OLD  METALS 
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Lead,  heavy 
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7.00  to  7.25 
7.00  to  7  25 
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The  Week 

IN  TRADE 


REPORTS  from  all  districts  with  the  exception  of  Port- 
land territory  in  the  Northwest  indicate  a  quiet 
volume  of  business.  Though  a  heavier  wave  of  buy- 
ing is  expected  soon,  it  has  not  yet  made  its  appearance. 
In  the  one  exception  noted  sales  are  good  and  business  is 
increasing.  In  the  South  pessimism  is  expressed  as  the 
result  of  rains  that  have  injui-ed  the  cotton  crop.  The 
general  prosperity  of  the  section  is  encouraging,  however. 
In  the  Intermountain  section  of  the  West  a  slightly  better 
buying  tone  on  the  part  of  the  public  is  noticed,  but  con- 
servatism  is  still  the  oi-der  of  the  day. 

Slower  collections  are  reported  throughout  the  country 
except  in  the  Intermountain  district,  where  they  are  im- 
proving. This  is  probably  a  result  of  the  third-quarter 
federal  income  taxes  which  were  due  on  the  fifteenth  of  this 
month.  In  many  sections  labor  conditions  are  improved 
and  a  more  plentiful  supply  is  available.  A  few  price  changes 
on  items  such  as  conduit,  bells  and  dry  cells  are  reported. 
Stocks  seem  to  be  accumulating  in  good  shape  in  most 
lines.  Transportation  conditions  are  better,  especially  in 
the  Northwest,  where  a  shortage  of  cars  has  long  been  felt. 


NEW  YORK 

Some  jobbers  report  that  the  volume  of  trade  is  slightly 
picking  up,  but  on  the  whole  the  situation  locally  is  still 
characterized  as  quiet.  The  spurt  in  sales  as  a  i-esult  of 
the  expected  fall  demand  has  not  as  yet  made  its  appear- 
ance. Collections  appear  to  be  pretty  tight  in  this  district, 
and  for  the  past  few  weeks  customers  have  been  slowing 
up  in  paying  their  bills. 

Stocks  are  building  up  in  good  shape,  and  plentiful  sup- 
plies in  most  lines  are  reported.  There  is  still  more  or 
less  shortage  on  some  items  such  as  outlet  boxes,  but  the 
noticeable  improvement  in  shipping  conditions  is  slowly 
having  its  effect. 

A  few  price  changes  have  occurred  in  the  past  week. 
Dry  cells  have  taken  a  jump,  and  the  price  of  bells  has 
been  advanced  about  2-")  per  cent. 

Rigid  Conduit. — Export  sale.s  are  increasing,  but  domestic 
demand  in  some  quarters  is  said  to  be  slightly  less.  Irregu- 
lar shipments  and  badly  broken  stocks  are  the  rule.  Only 
one  or  two  fortunate  distributers  report  a  good  supply.  The 
price  for  i-in.  black  ranges  from  $8.5  to  .$93  per  1,000  ft., 
and  for  i'-in.  from  $114  to  $12.'3.  Some  reports  are  received 
of  increased  prices  to  cover  the  new  freight  rates. 

Non-Metallic  Flexible  Conduit. — Jobbers  seem  to  be  short 
on  many  sizes.  Shipments  are  slow  and  demand  holds  up 
well.  The  price  quoted  for  ,'j-in.  is  $32  and  for  l-in.  $:?.'> 
to  $36  per  1,000  ft.,  in  coil  lots  or  more. 

Flexible  Armored  Conductor. — The  current  (luotation  for 
No.  14,  two-wire,  ranges  from  $100  to  $104  per  1,000  ft.  on 
large  quantities.  Small  lots  are  quoted  as  high  as  $110 
per  1,000  ft.  Plentiful  supplies  are  available  and  demand 
is  decidedly  off. 

BelLs. — A  representative  manufacturer  has  just  announced 
price  increases  amounting  to  25  per  cent  over  the  list  that 
has  been  in  effect  since  last  spring. 

Dry  Cells. — New  prices  have  just  been  announced.  No.  6 
is  now  quoted  at  36  cents  in  barrel  lots.  In  quantities  under 
12.'5,  the  quotation  is  now  30  cents;  in  lots  less  than  .'iO  the 
price  is  45  cents,  and  under  a  dozen  .'JO  cents.  Conditions 
are  the  same  as  reported  last  week. 

Fuses. — Demand  is  rather  quiet.  Good  stocks  of  both  re- 
newable and  non-renewable  types  are  reported.  Sales  are 
expected  to  increase  soon.     The  price  of  N  E.  C.  standard 


2.')0-volt  nun-renewablo  fuses,  3-amp.  to  30-amp.,  ranges 
from  10  cents  to  13  cents  in  the  inclosed  and  about  .'>  cents 
to  5\  cents  in  the  plug  type  in  standard-package  lots. 

Conduit  Fittings.. — Demand  for  fittings  as  condulets,  etc. 
is  said  to  be  rather  quiet.  Stocks  are  in  good  shape  and 
no  trouble  with  shipments  is  experienced.  The  current  dis- 
count on  standard  packages  is  15  per  cent,  on  one-fifth  of  a 
standard  package  5  per  cent,  and  on  quantities  less  than 
that  the  quotation  is  list  net. 

Flashlights. — Some  jobbers  have  been  meeting  a  good  de- 
mand, while  others  say  sales  have  been  not  up  to  standard. 
Plentiful  supplies  and  good  shipments  are  the  nile. 

Flashlamp  Batteries. — A  somewhat  heavier  demand  is 
reported  than  for  flashlight  cases.  Stocks  are  well  built  up 
and  supplies  are  easily  obtained.  A  representative  jobber's 
price  for  a  three-cell,  8J-in.  tubular  battery  is  27  cents  in 
lots  of  100,  and  for  a  two-cell,  S-i-in.  flat  battery  about 
21  cents  net  in  lots  of  100. 


CHICAGO 

Electrical  jobbers  are  as  one  in  stating  that  the  volume 
of  new  orders  and  the  number  of  inquiries  received  have 
fallen  off  materially  in  the  past  few  weeks.  The  situation 
is  not  alarming,  the  only  surprise  being  that  the  lull  did 
not  come  sooner.  Jobbers'  stocks  as  a  whole  are  improving, 
although  on  many  items  shelves  are  still  bare.  The  worst 
shortages  are  found  in  guy  wire  and  on  linemen's  tools. 
On  both  these  items  factories  are  behind  on  orders,  and  on 
linemen's  tools  they  have  withdrawn  prices. 

Freight-rate  revisions  have  occasioned  new  quotations  in 
many  lines.  No  changes  are  recorded  on  wire,  as  the  de- 
crease in  the  cost  of  cotton  and  rubber  are  offsetting  the 
freight  raise  on  insulated  stock,  while  the  makers  of  bare 
copper  see  fit  to  absorb  the  difference.  Many  reductions 
are  being  made  in  the  forces  of  industrial  plants. 

Motors.— -Inquiries  as  well  as  actual  orders  are  reported 
less  in  sizes  up  to  200  hp.  Deliveries  are  mostly  very  slow, 
but  a  few  40-hp.  and  50-hp.  motors  are  available  for  im- 
mediate shipment  from  factory.  Makers  are  still  working 
at  top  speed  with  no  indications  of  a  redaction  in  output. 

Transformers. — New  price  sheets  on  General  Electric 
transformers  were  issued  this  week,  showing  an  advance 
approximating  10  per  cent.  Demand  is  heavy,  particularly 
for  farm  lines.  Deliveries  on  light  transformers  i-ange  from 
four  to  sx  weeks  and  on  heavy  power  work  from  twelve  to 
sixteen  weeks. 

Power  Control  and  Protection  Apparatus. — Conditions  are 
l)ractically  unchanged.  Deliveries  of  large-sized  oil  switches 
i-equire  about  four  months.  Small  sizes  are  in  some  cases 
available  fiom  badly  broken  stocks.  Shipments  of  motor 
starters  arc  still  slow.  Many  motors  are  shipped  with 
starters  to  follow.  Lightning  arresters  are  in  fair  supply, 
small  quantities  of  most  types  being  available  from  stock. 
Peniand  for  circuit  breakers  is  very  slow. 

Northern  White  Cedar  Poles. — Producers  report  a  satis- 
factory output  in  the  woods.  Car  supply  is  now  occasion- 
ing no  great  trouble,  though  little  improvement  in  the  time 
required  for  transit  of  goods  is  noted.  No  new  lists  have 
been  issued,  the  actual  increase  in  freight  expense  being 
added  to  the  old  quoted  price.  This  increase  in  the  Chicago 
district  amounts  to  from  about  25  cents  on  a  6-in.,  30-ft. 
pole  to  $1.25  on  a  7-in.,  55-ft.  pole. 

Line  Hardware. — New  price  lists  have  been  issued 
amounting  to  an  increase  of  about  5  per  cent.  Supply  is 
erratic.  The  current  price  on  galvanized  pole  steps,  S  in.  x 
9  in.  is  $02.51  per  1,000  in  quantities  of  from  500  to  1,500. 
and  $104.10  per  1,000  in  lesser  quanities.  Galvanized  ma- 
chine bolts,  S  in.  x  10  in.  are  $13.99  per  100  in  large  quan- 
tities and  $15.74  per  100  in  small  lots.  No  advance  was 
recorded   on  cross-arm  braces. 

Klectric  Heat«'rs. — Brisk  trade  has  been  the  rule  all  sea- 
son. Householders  arc  buying  to  forestall  th»  coal  shortage 
Manufacturers  have  been  able  to  fill  the  demand  of  the 
trade  in  all  sizes.  The  most  popular  variety  is  a  single 
unit  retailing  for  about  $12. 
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Curling  Irons. — Dealers  report  that  trade  so  far  this  sea- 
son is  heavier  than  ever  before.  The  "Hotpoint"  list  is 
$7.50  each,  complete  with  comb. 


BOSTON 

A  sustained  recession  in  trade  continued  although  a  tcood 
volume  of  business  is  beintr  handled  from  week  to  week. 
BuildinE  operations  are  fallinjr  off  somewhat.  Manufac- 
turers are  beninninK  to  catch  up  on  deliveries  and  jobbers 
are  findinjr  less  difficulty  in  replacing  stocks.  Rigid  conduit 
is  still  scarce,  transportation  conditions  being  unsatis- 
factory. 

Collections  are  being  pushed  closely.  Appliance  sales  are 
not  so  large  as  was  expected,  and  holiday  stocks  arc  accu- 
mulating in  some  quarters.  Flexible  armored  conductor 
iUid  pull  sockets  are  in  better  supply.  "Nail-it"  knobs  arc 
firmer  in  price.  Porcelain  and  small  motors  are  slightly 
improving  in  deliveries.  Labor  conditions  continue  steady 
and  quiet.  The  larger  woolen  mills  of  New  England  were 
.scheduled  to  resume  production  this  week. 

Wire. — With  the  exception  of  magnet  wire,  fair  stocks 
are  in  hand.  Demand  is  excellent.  Rubber-covered  wire 
No.  14  is  selling  for  about  $11  per  1,000  ft.  in  1,000-ft.  lots. 
Bare  copper  wire  quotes  on  24  cents  base  and  weatherproof 
on  29  cents.  So  far  the  lower  price  of  cotton  has  not  had 
much  effect  on  wire  prices. 

Floxibie  .\rniored  Conductor.^ — Single-strip  No.  14  sells 
for  about  $100  in  1,000-ft.  lots,  reflecting  easier  conditions. 
Demand  is  good,  and  current  requirements  are  being  well 
handled. 

Non-Metallic  Flexible  Conduit. — Owing  to  moderate  de- 
mand and  improved  deliveries,  stocks  are  not  being  reduced 
to  any  serious  extent.  Prices  are  steady,  I'.-in.  loom  being 
quoted  at  $3,3..'J0  per  1,000  ft.  in  5,000-ft.  lots  and  ',-in.  loom 
at  $36.!)0. 

Dry  Cells. — Stocks  show  considerable  improvement  over 
conditions  earlier  in  the  year.  A  good  staple  demand  exists, 
with  a  tendency  toward  larger  replacement  orders.  The 
No.  6  cell  brings  $32.9.'')  per  100  in  barrel  lots,  $33.95  being 
quoted  on  ignition  cells  in  the  same  quantity. 

"Nail-it"  Knob.s. — A  better  supply  is  coming  through,  but 
no  overstocks  are  reported.  Prices  are  firmer,  a  going  quo- 
tation being  $36.75  per  1,000  in  barrel  lots. 

S«Kkets. — Pulls  are  easier  in  price,  50  cents  net  each  being 
asked  in  case  lots.  Keys  and  keyless  sockets  are  selling  at 
28  cents  and  26  cents  respectively.  A  fair  demand  exists, 
with  excellent  supply. 

Tape. — Friction  tape  is  plentiful,  black  !}-in.  being  priced 
at  about  65  cents  per  pound  in  25-lb.  lots.  Current  require- 
ments are  being  served  with  ease. 

Heaters. — Stocks  are  being  built  up  against  the  fall  de- 
mand. Good  sales  in  the  Northeastern  coast  resorts  are 
reported  for  the  season  now  closing.  Owners  of  large  cot- 
tages in  the  mountjiin  resort  district  have  bought  well  in 
response  to  a  3.5-cent  energy  rate  established  in  the 
spring.  Jobbers  are  quoting  25  per  cent  off  list  in  lots 
of  six. 

Rigid  Conduit. — Slow  deliveries  are  causing  jobbers  to 
husband  their  incoming  shipments  for  distribution  to  regular 
customers.  Back  orders  absorb  new  supplies  soon  after  their 
receipt.  Prices  are  firm  after  the  recent  increase,  typical 
quotiitions  being  as  follows  on  1.000  ft.,  in  lots  less  than 
2,500  lb.:  1-in.  black.  $188;  1-in.  galvanized,  $198;  i-in.  black, 
$97;  i-in.  galvanized,  $103. 


ATLANTA 

Continued  rains  throughout  the  section  have  probably 
liamaged  and  materially  retarded  the  cotton  crop.  The 
report  of  cotton  ginned  to  Sept.  1  for  this  section  was  only 
about  20  per  cent  of  the  amount  ginned  prior  to  Sept.  1 
last  year.  The  lack  of  optimism  is  reflected  in  slower  col- 
lections of  electrical  interests.  Jobbers  are  endeavoring 
to  tighten  up  slightly  on  credits  in  order  to  reduce  over- 
extensions and  oflfset  slow  collections. 


In  contrast  with  the  feeling  of  depression  resulting  from 
the  unsettled  weather  conditions,  it  is  interesting  to  note 
the  general  prosperity  of  the  section  during  the  past  year 
as  evidenced  by  the  amount  of  internal  revenue  taxes  paid. 
These  figures  indicate  that  the  average  amount  paid  by  the 
si.x  great  agricultural  states  of  the  South  was  approxi- 
mately 40  per  cent  more  than  the  average  amount  paid  per 
state  by  the  six  great  agricultural  states  of  the  Central 
West. 

Building  permits  in  Atlanta  for  the  last  half  of  August 
show  a  slight  increase  over  the  first  half  of  the  month. 

.Schedule  Material. — In  spite  of  reduced  residential  con- 
struction demand  is  active,  probably  owing  to  some  extent 
to  renovating  and  small  mill  work.  Prices  are  steady  and 
.'shipments  as  good  as  can  be  expected  under  prevailing 
conditions. 

Lamps. — Sales  show  continued  gains  and  supplies  are  ap- 
parently holding  up  well. 

Fuses. — Demand  is  excellent  and  jobbers  and  contractor- 
dealers  report  considerable  activity.  The  renewable  fuse  has 
evidently  come  into  popularity  as  evidenced  by  the  number 
of  orders  received  for  parts. 

Electric  Ironers. —  Campaigns  by  jobbers  are  stimulating 
business.  The  field  has  been  worked  only  slightly  in  this 
section  and  manufacturers  and  jobbers  are  beginning  to 
realize  the   possibilities   in  this  line. 

Washing  Machines. — Sales  have  slowed  up  somewhat  in 
the  past  two  weeks  and  jobbers  have  accumulated  consider- 
able stocks.  Jobbers  anticipate  more  active  sales  in  the 
next  thirty  days.  Shipments  are  coming  through  very  satis- 
factorily. 

Annunciators  and  Fire-Alarm  Kquipment. — Jobbers  have 
been  advised  this  week  of  an  increase  in  price  on  this 
tquipment.  Demand  holds  up,  but  the  increase  in  price 
apparently  is  not  the  reflection   of  demand. 

Poles. — The  call  for  poles  continues  brisk.  The  lack  of 
transportation  facilities  is  seriously  hampering  deliveries 
in  this  section.  Prices  remain  stable,  though  a  slight  ad- 
vance is  anticipated  as  a  result  of  the  recent  increase  in 
freight  rates. 

Distributing  Transformers. — The  shortage  in  this  line 
continues  acute,  with  little  relief  in  sight.  Local  stocks 
are  exhausted  and  long  deliveries  are  quoted.  Demand, 
however,  continues  strong. 

Wire  and  Cable. — Demand  continues  on  about  the  same 
level  except  for  heavy  cable,  which  has  been  somewhat 
stimulated  by  the  recent  placing  of  contracts  for  large  mill 
jobs.  Some  local  jobbers  report  good  recent  receipts  of 
rubber-covered. 


ST.  LOUIS 

Jobbers  report  a  fair  movement  of  electrical  supplies  and 
material  during  the  past  week,  though  fall  buying  has  not 
made  itself  very  manifest  so  far.  Stocks  are  more  nearly 
normal  in  all  but  a  few  lines  than  for  some  time. 

Building  work  which  had  been  stopped  when  the  team- 
sters' strike  held  up  needed  material  has  been  resumed. 
East  St.  Louis  building  permits  for  August  show  a  large 
increase  over  August  of  last  year.  The  big  majority  of  the 
work  is  for  industrial  plants.  Further  progress  in  the 
clearing-up  of  freight  accumulations  and  blockades  at  many 
points  is  being  made  in  this  section.  As  a  result  deliveries 
are  much  improved. 

Collections  are  becoming  more  diflficult.  One  manufac- 
turer is  offering  a  discount  of  5  per  cent  for  cash,  a  policy 
never  before  followed  by  that  firm. 

Transformers.  —  Single  -  phase,  2,300-volt  distributing 
transformei-s  up  to  100  kva.  and  even  150  kva.  are  in  great 
demand  by  central  stations.  Very  small  stocks  are  available 
in  the  hands  of  jobbers  or  local  manufacturers.  Three 
months'  delivery  is  the  average. 

Conduit  Fittings. — Adequate  stocks  are  in  jobbers'  ware- 
houses to  meet  the  present  steady  demand.  No  price  change 
has  been  made  corresponding  to  the  increase  in  the  price 
of  conduit. 
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Line  Hardware. — Demand  from  central  stations  is  very 
.u:ood  and  practically  all  orders  are  being  shipped  from  job- 
bers' stocks.     There  is  no  change  in  price. 

Hollow  Ware. — Dealers  are  fairly  well  stocked  and  job- 
bers are  beginning  to  get  their  reserve  stocks  in  shape  to 
handle  the  Christmas  business.  "Loving-cup"  percolators 
are  still  somewhat  scaice.  Dealers  report  a  fairly  good 
demand  with  little  dissatisfaction  over  present  high  prices. 

Irons. — Stocks  are  in  good  shape  and  shipments  from  fac- 
tories are  sufficient  to  offset  the  extensive  sales  of  local 
retailers. 

Washing  Machines.— Business  has  fallen  off  all  along  the 
line.    Plentiful  stocks  are  available.     Prices  are  steady. 

Fractional  Motors. — Cancellations  have  now  reached  the 
larger  manufacturers,  and  as  a  result  large  orders  for  cer- 
tain types  and  sizes  can  now  be  delivered  from  stock. 

Ranges.! — Good  stocks  of  various  sizes  and  types  are 
available  for  pi-ompt  delivery,  but  orders  are  very  slow. 

Lamps. — Business  has  been  good.  Complete  stocks  are 
in  most  instances  available  except  for  the  large  sizes. 
Lamps  of  75  watts  to  200  watts,  type  C,  are  more  difficult 
to  obtain,  and  it  may  be  three  months  before  reserve  stocks 
of  these  have  been  built  up  by  all  jobbers.  Stocks  of  series 
lamps  for  street-lighting  purposes  arc  spotty  and  demand 
is  growing. 

Porcelain  Insulators. — There  is  a  steady  demand  for  in- 
sulators around  33,000  volts.  Stocks  are  very  incomplete. 
Some  factories  do  not  promise  delivery  before  .Tanuary  or 
February,  1921.  There  are  plenty  of  6,600-volt  insulators 
availably. 

SAN  FRANCISCO 

Business  is  quiete:.  Building  permits  are  running  con- 
siderably below  last  year's  rate,  except  in  southern  Cali- 
fornia. Labor  is  growing  more  plentiful  and  many  contrac- 
tors are  working  only  a  small  proportion  of  their  regular 
force.  Collections  are  rather  slow  and  credit  is  being  ex- 
tended very  sparingly. 

On  the  other  hand,  the  completion  of  new  power  projects 
will  cause  a  much-needed  expansion  and  distribution  of 
current  into  new  territories.  Serious  efforts  are  being  made 
to  Interest  the  electrical  trade  more  in  the  sale  of  power 
securities,  for  money  is  needed  badly  to  finance  the 
new  work. 

Poles. — The  market  is  in  a  disturbed  state,  though  prices 
have  not  greatly  advanced  despite  increased  fi-eight  rates. 
Stocks  are  very  poor  because  of  the  lack  of  cars  to  bring 
supplies  from  the  mills.  The  higher  wages  of  lumbermen 
are  also  an  indirect  factor  in  this  poor  distribution,  because 
mill  owners  cannot  count  on  the  services  of  their  men  for 
as  long  a  time  as  they  used  to  be  able  to  do. 

Cross-Arms. — The  supply  is  affected  by  the  same  causes 
that  cover  the  inability  of  jobbers  and  dealers  to  accumu- 
late well-balanced  pole  stocks. 

Wasliing  Machines. — Several  of  the  standard  cylinder 
makes  have  advanced  in  price.  The  average  swinging- 
wringer  machine  now  sells  for  fl80  f.o.b.  Pacific  Coast. 
Stocks  arc  good. 

Electric  Ranges. — This  has  been  a  most  exceptinna)  year 
in  the  sale  of  hotel  ranges,  bake  ovens  and  other  heavy- 
duty  appliances.  Good  sales  have  been  made  to  summer 
resorts.  Good  business  from  the  United  States  government 
is  also  reported.  Even  better  sales  are  expected  to  result 
fiom  the  success  of  present  installations  in  various  army 
posts. 

Household  Appliances. — Considerable  discussion  is  cur- 
rent over  the  proper  discounts  to  be  allowed  dealers.  It  is 
f<'lt  that  further  investigation  is  needed  into  the  especial 
overhead  required. 

SEATTLE— PORTLAND 

Jobbers  in  Seattle  and  T'uget  Sound  cities  report  that 
fall  trade  as  a  whole  is  dull.  An  exception  is  noted  in  the 
increasing  movement  of  household  appliances,  particularly 
ranges,  washing  machines,  heating  devices,  vacuum  clean- 


ers, etc.  Seattle  jobbers  are  obtaining  all  of  this  class 
of  material  that  they  need,  but  there  is  a  decided  short- 
;ige  on  ranges  and  hollow  ware.  Conduit  also  remains 
scarce  but  call  is  light.  Weather  conditions  in  the  Pacific 
Northwest  for  the  past  week  were  very  favorable  for 
harvesting  crops.  The  transportation  situation  has  mate- 
rially improved  as  transcontinental  railroads  serving  the 
luget  Sound  district  are  now  filling  at  least  50  per  cent 
of  all  car  orders. 

Bids  will  shortly  be  called  in  Portland  on  equipment  for 
a  15,000-ton  drydock,  including  four  electrically  operated 
capstans,  floodgates,  sluicegates,  valve  stems,  and  ten  100- 
hp.,  440-volt  motors.  Jobbers  in  the  Portland  district  re- 
port good  business  the  last  week  or  two,  with  a  decided  , 
upward  tendency.  Demand  is  especially  good  for  pole- 
line  material,  lamps,  conduit  and  wire.  Stocks  are  in  about 
the  same  condition  as  reported  for  several  weeks  past. 
Conduit  is  very  short,  however,  particularly  in  the  small 
sizes.  Previous  to  the  advance  in  freight  I'ates  there  was 
an  unusual  volume  of  goods  shipped,  and  the  resulting 
freight  congestion  has   served  to  slow  down   deliveries. 

Credit  and  collections  remain  unchanged.  It  is  not  ex- 
pected that  much  improvement  will  be  shown  until  after 
crops  are  marketed  and  the  Presidential  election  is  over. 
Portland  dealers  report  good  business.  There  has  been  a 
perceptible  improvement  in  sales  the  past  week.  Demand 
for  lamps  and  washing  machines  is  picking  up  and  this 
improvement  is  about  three  weeks  earlier  than  the  usual 
fall  demand  starts.  The  price  on  No.  14  rubber-covered 
v.'ire  in  less  than  500-ft.  lots  is  $19.20  per  1,000  ft.;  .500  to 
5,000  ft.,  $16,  and  in  lots  of  5,000  ft.  and  over,  $15.20. 
Weatherproof  solid-conductor,  triple-braid.  No.  0  to  No. 
4/0,  less  than  500  lb.,  ?.39  per  100  lb.;  500  lb.  to  1,000  lb., 
$34,  and  1,000  lb.  and  over,  $33. 


SALT  LAKE  CITY— DENVER 

Electrical  dealers  observe  a  slight  increase  in  the  de- 
mand for  domestic  appliances.  They  regard  it  as  a  hope- 
ful sign,  an  indication  that  people  are  ready  to  spend  money 
when  they  have  it. 

The  buying  attitude  of  the  public  is  much  improved. 
Buyers  seem  less  suspicious  that  prevailing  prices  are 
exorbitant.  They  are  more  willing  to  concede  that  there 
is  an  economic  condition  that  largely  controls  prices  in- 
stead of  their  bfing  fixed  in  an  arbitrary  way.  Marked 
conservatism  in  buying  is  still  evident,  however.  High- 
priced  merchandise  is  not  in  demand.  Shoppers  are  de- 
manding goods  of  second-rate.  Hasty  buying  seems  a 
thing  of  the  past.  Collections  are  improving  month  by 
month.  Dealers  in  some  quarters  believe  that  prices  on 
electrical  cooking  appliances  are  higher  than  the  cost  of 
manufacture  and  haulage  warrants.  They  would  welcome 
substantial  reductions  as  a  stimulant  to  retail  buying. 

Shipments  are  greatly  improved.  Neither  dealers  nor 
jobbers  experience  much  difficulty  in  getting  adequate 
stocks. 

Heating  Appliances. — Demand  is  anything  but  brisk. 
High  prices  di.scourage  retail  buying.  One  representative 
dealer  believes  that  prices  on  this  line  of  merchandise  arc 
20  per  cent  too  high. 

Motors. — Supplies  are  plentiful.  Dealers  report  a  steady 
demand  for  all  sizes  and  kinds. 

Electric  Ironers. — Thus  far  this  year  sales  have  been 
light.  Interest  seems  to  be  awakening  in  this  line,  how- 
ever. Dealers  believe  the  time  is  near  when  ironers  will 
be  regarded  as  an  indispensable  featui'e  of  the  household 
equipment. 

Sewing  Machines. — Not  so  many  are  being  sold  this  year 
as  last,  some  dealers  report.  The  retrenchment  in  wear- 
ing apparel  is  held  responsible  for  the  falling  off  in  demand. 

Washing  Machine.s. — Some  jobbers  and  dealers  are  over- 
stocked. Manufacturers  seem  unduly  eager  to  unload  on 
their  jobbers. 

Vi.cuum  Cleaners. — Demand  is  satisfactory.  Intensive 
advertising  is  given  much  credit  for  activity  in  this  field. 
The  need  of  equipment  for  fall  housecleaning  is  also  a 
contributory  cause. 
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New  Apparatus  &  Appliances 

A  Record  of  Lates'  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Motor-Driven  Liquid  Stirrer 

A  device  for  stirring  chemicals  and 
other  liquids  in  the  laboratory  has  been 
(IcAeloped  by  the  Central  Scientific 
Company,  460  East  Ohio  Street,  Chi- 
cago, 111.  The  device  may  be  attached 
to  any  support  stand  and  the  speed  is 
variable  from  zero  to  3,000  r.p.ni.  It 
is  made  lor  110-volt  or  220-volt  alter- 
uating  or  <lirect  current. 


I 


Oil  and  Water  Strainer 
The    Griscom-Russell    Company,    90 
West  Street,  New  York,  has  placed  on 
the  market  a  "G-R"  strainer  which  may 


vibration.  The  frame,  case  and  cover 
of  this  headlight  are  made  of  high- 
grade  cast  iron.  The  lens  holder  is 
fitted  to  the  case  with  a  threaded  joint 
and    rubber   gasket. 


STRAINKK   TO    PUKIKV    OIL   OK    WATER 

be  installed  either  as  a  single  unit  or 
as  a  set  of  two.  The  strainer  is  made 
in  sizes  for  1-in.  to  G-in.  pipe. 


Electric  Sign  Color  Hoods 

For  gaining  color  ett'etts  in  electric 
displays,  the  Reynolds  Electric  Com- 
pany, 2«i50  West  Congress  Street,  Chi- 
cago, has  brought  out  colored  glass 
hoods  designed  to  slip  over  a  lamp  to 
do  away  with  dipping.  The  hood  is 
held  in  place  by  a  spring  fastener  and 
is  made  in  five  colors,  ruby,  opal,  amber, 
blue  and  green.  Facility  in  attaching 
the  hood,  economy  and  lasting  color 
qualities  are  the  advantages  claimed. 


Mine  Locomotive  Headlight  with 
Spring-Suspended  Case 

In  the  mine  locomotive  headlights 
placed  upon  the  market  by  the  West- 
inghouse     Electric     &     Manufacturing 


LAMP    CASE    SUSPENDED    BY    SPRINGS 

Company  the  incandescent  lamp  case  is 
carried  on  a  spring  suspension  to  pro- 
tect the  filament  from  breakage  due  to 


Alternating  or  Direct- 
Current  Bell 

A  new  type  of  bell,  the  A.  D.,  oper- 
ating, according  to  the  manufacturer, 
e(iually  well  on  alternating  and  on 
direct  current  of  the  proper  voltagc\ 
from  4  to  110,  is  being  put  out  by  the 
Holtzer-Cabot  Electric  Company,  Rox- 
bury,  Boston,  Mass.  The  bell  is  de- 
signed so  that  the  speed  of  the  hammer 
is  independent  of  the  frequency  of  the 
current.  A  new  principle  in  bell  con- 
struction is  used,  consisting  of  a 
buckled  steel  spring  coupled  to  the 
armature  so  that  each  stroke  is  very 
positive  in  action.  The  coil  is  wound 
on  a  laminated  core  and  the  hammer 
is   under   the   gong. 


Plug  Adapter 

For  connecting  Edison  screw  plugs 
into  SpartcMi  receptacles  an  adapter 
made  of  substantial  molded  insulation 
has  been  brought  out  by  the  Bryant 
Electric  Company  of  Bridgeport,  Conn. 


CONNECTS    SCREW    PLUG    TO    SLOTTED 
RECEPTACLE 

It  consists  of  a  combination  Spartan 
standard  parallel-blade  plug  and  an 
Edison  base  receptacle.  The  catalogue 
number  is  KL;  the  same  device  in  porce- 
lain is  No.  KF.  When  polarity  connec- 
tion is  desired  the  numbers  are  MI,  and 
.MF,  respectively. 


Notes  on  Recent  Appliances 


Immersion-Type  Water  Heater 

A  water  heater  adapted  for  use  with 
sterilizers,  glue  |)ots,  paste  kettles, 
stills,  etc.,  has  been  developed  by  the 
Cutler-Hammer  Manufacturing  Com- 
pany,   Milwaukee,   Wis.,   which    is   de- 


Bushings  for  Rigid-Steel  Conduit 

Walker  Brothers  &  Haviland.  Otis 
Building,  Philadelphia,  have  recently 
put  on  the  market  a  zinc  bushing  under 
the  trade  name  of  "Bushette"  for  rigid- 
steel  conduit. 


RIGID  CASE  TO  PROTECT  HEATING 

ELEMENTS 

signed  for  permanent  attachment  within 
the  bottom  of  the  utensil.  Tiie  nickel- 
chromium  heating  elements  are  incased 
in  flat  brass  castings,  which  protect 
them  from  mechanical  injury.  The 
heaters  are  made  for  standard  voltages 
and  in  300,  600  or  1,200-watt  size. 


Turbine  Generator  Units  for 
Locomotive  Headlights 

Although  developed  especially  for 
supplying  energy  for  locomotive  head- 
lights, the  turbo-generator  just  placed 
upon  the  market  by  the  Westinghouse 
Electric  &  Manufacturing  Company 
may  be  used  as  a  portable  unit  for  other 
lighting    service.      It    is    designed    for 


^W^^^|(('      , 


Electric  Cloth  Cutter 

The  Simplex  Cloth  Cutting  Machine 
Company,  169  West  T^venty  -  first 
Street,  New  York  City,  has  brought 
out  a  motor-driven  cloth  cutter. 


LIGHT    PORTABLE    TURBO-GENERATOR 

severe  outdoor  service.  It  can  be  set 
up  on  a  floor,  on  a  heavy  board  or  in 
any  other  horizontal  place. 
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Manufacturers'  Activities 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


THB  KLEIXSCHJIIDT  ELiECTRIC 
COMPAXY,  36  Flatbush  Avenue,  Brooklyn. 
X.  Y.,  manufacturt-r  of  electrical  apparatus, 
has  filed  notice  of  increase  in  capit;il  stock 
from    ?10u,UU(i    to    $50U.0iMi. 

THK  RELIAXCE  ELECTRIC  &  ENGI- 
XEERIXG  COMPAXY.  Clevelanil.  has  ap- 
pointed George  Sherrerd,  Jr..  manager  of  its 
Xew  York  sales  offlce.  succeeding  Samuel 
O.  Eoyd,  recently  resigned.  Mr.  Sherrerd 
was  formerly  manager  of  the  company's 
Philadelphia   office. 

THE  RADI-ALL  COMPAXY.  Ironton. 
Ohio,  recently  incorporated  with  a  capital 
stock  of  ?5U,00u,  it  is  said,  will  place  on 
the  market  an  electric  heating  radiator 
invented  by  J.  (.".  (.'lutts.  which  is  now 
luing  manufactured  under  contract  by  a 
firm  in  Middletown.  Ohio.  The  company, 
it  is  imderstood.  will  erect  a  plant  in  Iron- 
ton  to  manufacture  the  radiator.  R.  W. 
Hlanton    is    presiident. 

TITIO  XATIOXAL  LAMP  WORKS  of  the 
General  I'^Iectric  Company,  with  main  offices 
in  Xew  York  City,  will  build  two  factories 
in  |[idi;m:ipolis  to    manufacture  incandescent 


THE  APEX  ELECTRIC  DIS- 
T  R  I  B  U  T  I  X  G  COMPAXY.  Cleve- 
land. Ohio,  ha.s  announced  a  new  $5,000 
prize  sales  contest  for  .^pex  cleaner  sales- 
men, to  close  Sept.  2.).  The  distribu- 
ter's wholesale  and  retail  salesmen  are 
eligible  to  compete. 

THE  FLEXIBLE  STICEL  LACIXG  COM- 
PAXY, manufacturer  of  Flexco  lamp 
guards,  Flexco-Lok  lamp  guards,  alligator 
steel  belt  lacing,  etc.,  i.'?  now  in  its  new  fac- 
tory at  46117-4631  Lexington  Street,  Chi- 
cago, 111. 

THE  WISE  ELl'X^TRIC  SHERARDIZ- 
IXG  COMPAXY.  Detroit.  Mich.,  has  ac- 
quired the  property  of  the  Acme  Plating 
&  Specialt.v  Company  at  315  Fort  Street, 
wliere   it  will   establish   branch  worlds. 

THE  WILLYS-LIGHT  DIVISIOX,  of  the 
Electric  Auto-Lite  Corporation,  Toledo, 
Ohio,  recently  held  a  four  da.vs'  convention 
at  Toledo,  which  was  attended  by  15"  sales 
representatives  of  the  compan>-.  represent- 
ing sixty-five  sales  organizations  and  terri- 
tories in  all  parts  of  the  country.  The  sales 
ort;aniz:ition    of    tlie    company    now    extends 


THE  ROBBIXS  &  JiVERS  COMPANY. 
Springfield,  Ohio,  has  purchased  a  plant 
on  Home  Street,  Xenia,  Ohio,  which  was 
formerlj-  used  to  manufacture  fuses.  The 
company  will  utilize  the  i)unding  as  a  tool 
room  in  connection  with   its  Xenia  plant, 

THE  GEXER.A.L  ELECTRIC  COM- 
PAXY, Schenectady.  X.  Y.,  is  having  plans 
prepared  for  a  five-story  factory  addition, 
70  ft.   X   400   ft.,  to   its  Pittsfield  Works. 

THE  PROGRESSIVE  ELECTRIC 

PRODUCTS  COMPAXY.  2711  Church 
.\ venue,  Cleveland.  Ohio,  recently  organized, 
lias  taken  over  the  plant  and  business  of 
the  King  I-Hectric  &  Jlanuracturing  Com- 
Ijany.  Cleveland.  K.  P.  Maureer.  formerl.v 
manager  and  owner  of  th  ■  King  company, 
continues  at  the  head  or  t:ie  production 
department    of    the    new    company. 

THE  VARXEY  ELECTRIC  COMPAXY. 
Evansville,  Ind.,  manufacturer  of  electrical 
equipment,  recently'  lost  a  portion  of  its 
plant  bv  lire.  The  damage  is  estimated  at 
about    $100,000. 

THE  MARIOX  INSULATED  WIRE  & 
RUBBER  COMPAXY,  Marion.  Ind.,  has 
awarded  contract  for  a  three-story-and- 
basement.  35-ft.  x  60-ft,  extension  to  its 
plant. 

THE  XEW  JERSEY  GAS  &  ELECTRIC 
COMPAXY,  Xewark.  X.  J.,  recently  in- 
corporated to  manufacture  gas  and  elec- 
tric appliances,  has  acquired  property  at 
361  Xew  Street,  where  it  will  establish  a 
plant. 

THE  GEXERAL  ICLKCTRIC  COM- 
PAXY. Schenectady,  X'.  Y..  has  acquired  the 
five-story,  li"  ft.  x  242  ft.  factory  of  the 
Randal-Faichney  Company  at  76  Atherton 
Street.  Koxbury.  Boston,  together  with  a 
larsre    power   plant. 


SALES  COXVEXTION  OF    WILLYS-LIGHT  DIVISION.    ELECTRIC   AUTO-LITE    CORPORATION 


lamps  representiner  an  investment  of  about 
$2,000,000  on  a  site  at  East  Washington  and 
fjray  streets.  It  is  proposed  to  build  a 
finishing  plant  of  three  stories  and  a  base- 
ment. Ill  ft.  240  ft.,  to  cost  about  $1,1100,- 
iiOO,  and  a  glass  works  of  two  stories  and 
a  basement,  80  ft.  x  200  ft.,  at  a  cost  of 
about  $7511,000.  .About  1.200  persons  will 
be  employed  in  this  finishing  plant  and  500 
at  the  glass  works.  The  propo.sed  plant  will 
manufactur»-  miniature  incandescent  and 
automobile  lamps,  and  will  have  a  capacity 
of    150,01)0,0(111    lamps  a    year. 

REGINALD  I'ELHAM  BOLTON  an- 
nounces that  James  A.  McHollan  is  now 
associated  with  him  in  consulting  engineer- 
ing practice  as  vice-president  of  the  R.  P. 
Bolton  Compan.\',  ilO  East  Xineteenth 
Street,  Xew  York  Cit.v.  The  company  spe- 
cializes in  powei-  plants,  electrification  of 
steam   plants,  etc. 

SAMUEL  G.  BOYD  has  I)een  appointed 
manager  ot  the  electric  motor  departmen' 
of  the  Fairbanks  Comi>any,  Philadelphia, 
effective  Sept.  1.  For  the  past  few  years 
ho  has  been  manager  of  the  Xew  York 
.sales  office  of  the  Reliance  Electric  &  lOngl- 
necrlng    Company.    Cleveland,    Ohio. 

THIO  PITTSBURGTI  G.VGE  &  SI'PPLY 
COMJ'AXV.  Piltslmrgh.  I'a  .  h.is  started 
the  conslrtK'ti^tn  of  a  in-w  building.  150  ft. 
X  1711  ft  .  at  tie-  i-orner  of  Twenty-ninth 
.Street  ,'nid  Lilh-rt.v  .\venue.  which  will  be 
used  for  the  cutting,  fabrication  and  stor- 
:ige  of  pip".  The  conip.'iny  is  now  produc- 
ing 15(1  (I^iinaday  washing  machines  per 
day  and  expi.cts  by  the  first  of  the  year 
lo  incr.ase  (he  output  t^»  300  m.'tchines  a 
(lay.  11  plans  evenfuallv  to  m.'inufacture 
000  mrieliinrs  daily,  or  I'JO.OOO  a  year. 

THE  NATIONAL  SWEEPER  DIVISION 
of  the  Torrington  (Conn.)  Company  has  re- 
cently purchased  additional  plant  facilities 
at  Worcester,  Mass,  for  the  manufacture 
of  the  Torrington  electric  vacuum  cleaner 
The  new  unit  includes  buildings,  comprls- 
nc  more  than  100.000  sq  ft.  ot  additional 
floor  space. 


to  every  section  of  the  United  States,  and 
through  the  John  H.  Willys  Export  Coriiora- 
tion  to  twenty-se\cn  foreign  countries.  Plans 
Were  outlined  for  marketing  tlie  fariti-light- 
ing  ])lants  to  be  manufactured  this  year 
b.v  tile  corporation,  and  trips  were  made 
tl'.rougli  the  plants  of  the  company.  Walter 
H.  Roberts,  general  sales  manager,  presid- 
ed over  the  con\'ention. 

THE  CROWN  CHAXDELIER  COM- 
l'.\XY.  103  Mott  Street,  Xew  York  City, 
manufacturer  of  gas  and  electric  fixtures, 
has  filed  notice  of  increas  ■  in  capital  stock 
from    $15.0110    to    $60. "o". 

•nilO  COXSOI,IDATED  WlRl':  .\XD  MA- 
CHINIORY  CORPORATION.  510-527  West 
\'an  Buren  Street.  Chicago,  is  issuing  a 
loose-leaf  i>iice  list  of  new  and  second  hand 
motors.  Kuhlman  transformers  and  miscel- 
laneous materials. 

THE  MONROE-I^UISIANA  CARBOX 
COMP.VXY.  Monro*.,  recentty  organized, 
contempl.'ites  tilt-  construction  of  a  large 
<-arlH»n  iilant  at  Hancock,  near  Monroe,  to 
cost,  including  equipment,  atmut  $1,000,000. 
Barney  Oakland  of  Monroe  Ts  siip<'rinleiid- 
ent. 

Tiuc  "  i^AKEWoon      exgtxei;rixg 

( '(^l^^|■.\NY.  Cleveland.  Ohio,  announces  the 
;i]>pnintmeiit  of  Robert  M.  Gates  as  man- 
aging engineer  in  charge  of  the  Philadel- 
phia district,  with  olliees  at  1034  Widener 
Building.    Pblladi-lphla. 

THE  WESTINGTIOUSE  T,AMP  COM- 
PANY, 165  Broadway.  New  York  Cltv.  is 
asking  for  bids  for  the  construction  of  a 
four-story  factory,  1  (lo  ft  x  200  ft.,  on  La 
Salle  Avenue.  Indlanajiolls.  Ind.,  to  cost 
with   equipirieni    $2,000,000, 

THE  RAT'CTT  &  LANO  COMPANY.  Chic- 
opee  Falls.  Mass..  is  reported  to  li.'i\-e 
awardetl  contract  foi-  its  new  ,'iutomobile 
plant  In  the  Willlmansett  section  of  Cliieo- 
pee.  consisting  of  a  main  building.  :iOo  ft 
X  325  ft,,  and  several  adjoining  buildingy 
The    total    cnt-t    Is    estimated    at    $300,000. 


THE  CHAMPION  ENGINEERING  COM- 
PANY, Kenton,  Ohio,  manufacturer  of 
electrically  driven  traveling  cranes,  etc., 
will  soon  award  contract  for  tlie  construc- 
tion of  a  500-ft.  addition  to  its  gray-iron 
foundry.  Bids  are  also  being  received  for 
equipment.  Xew  buildings  wliicli  \\  ill 
double  the  present  capacity  of  the  plant 
will    be   opened    in    the   near   future. 


Supply  Jobbers'  Notes 


THE  W.  C,  XAGLE  ELECTRIC  COM- 
PANY. Toledo,  Ohio,  has  filed  notice  of 
increase  in  capital  stoclj  from  $125,000  to 
$225,000. 

THE  AMBER  ELECTRICAL.  SUPPLY 
COMPANY,  553  West  Madison  Street,  Chi- 
cago, is  planning  to  erect  a  se\"en-stor.\' 
building  with  basement,  68  ft.  X  75  ft,  at 
the  corner  of  Desplaines  and  Adams  Streets. 
to    cost    •■ibout     $25(1,000. 


Foreig-n  Trade  Notes 


Till-:  \\'|..'.^'i'|.;i;.\  i';i.i';c'ri;ic  (■(  i.m1'.\.\' v 
ORnAXIZi:S  CtlMI'.S.W  i.\  arcenti.v.v. 
— O.  K.  I'ingree.  vitM'-yresideiit  of  the  In- 
ternational Western  Electric  Company,  has 
announced  the  org:iniz:it  inn  of  a  new  com- 
pan>'  in  Argentina,  to  lie  known  as  the 
Compailia  W'Stern  lOlectrIc  .\rgejillna, 
wliicli  will  take  care  of  the  t^diiihoni'  re- 
fiuirements  of  the  countries  in  the  lower 
part  of  South  America.  The  capital  stock 
of  the  new  comjiany  consists  of  5.000  shares 
of  100  pesos  each.  Its  lieadqu.-irtecs  will 
be  at  Buenos  .\ires.  II.  C.  Mitibill,  who 
formerly  acted  as  resident  manager  for 
the  Western  Electric  Company  in  South 
America,  has  been  elected  uresklent. 
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iillc;.\XI/.\riuX  OF  ELKfTRICAI.  IN- 
TKIUOSTS  IN  Al'STItAI,IA  - OwhlK  Ki  III.- 
lack  of  co-oiici'atioii  hflWfi-n  tin-  U'rhnical 
societiis  MtKl  i)iKariiz:Lliiiris  which  icpre- 
sellt  thr  vai'ioiis  branch. s  of  th<'  iiulustry 
in  Ihc  C'OMmionwiallli  uf  Aiisitralia.  MtiM>»^ 
arc  heiiiB  taliiii  liy  llu-  KIcctrical  Traders 
and  C'DiUractors'  Asfociatloii  of  Victoria  In 
ri'orBanizc  tlic  association  ami  to  liriiit! 
into  closiT  co-operation  all  the  cl.ctrical 
interests  in  tin-  slate.  In  an  article  written 
by  1>.  <!  llinwood  on  "('o-oi)erallon  for 
liniirov.iuiiUs  of  the  Klectrieai  liiilijslry" 
the  r>resent  unsatisfactory  jiosition  was 
dtult  with.  He  stated  that  the  electrical 
Industry  was  prohahly  the  only  one  in 
Australia  which  was  not  tnaldnK  nioruy. 
Mr  HInwood  advised  the  Victorian  Associa- 
tion to  adopt  American  nietlUKls.  Me  i-sti- 
inated  that  there  was  an  iinnndiate  doinand 
in  Victoiia  Cor  .'.O.Ohii  fan  motors.  Sa.iMIn 
vacuum  cleamrs,  50.(in(i  eli'clric  irons.  50.- 
000  kettles,  .'iii.don  washing  machines  and 
SO. 000  tahle  standards  and  that  there  were 
13S.00I1  ilwi'llintis  to  he  wired  The  value 
of  the  articles  and  work  he  estimated  at 
liver  £.1,000.0110.  and  only  orwanlzatlon  and 
Industry  woidd  secure  it.  As  a  coinniunity. 
hi'  .said,  tliey  were  dolntc  notliinK  to  con- 
vince those  housc-holdi.rs  of  ih.-  advantaEes 
of  electricity.  The  membership  of  the  as- 
sociation consists  of  nineti'en  importers  and 
twenty-three  contractors  out  of  '.Ml  con- 
tractors. 


manufacturers  of  electrical  equipment  with 
a  view  to  obtaining  large  quantities  for 
large    installations 

An  agcniy  is  desired  by  a  mercantile 
company  In  India  (N'o.  33.G48)  for  the  sali^ 
of    electric    lighting    sundries,    fans,    etc. 


^••••■•■•••1 


Foreign  Trade  Opportunities 


Following  are  listeil  opportunities  to  en- 
ter foreign  markets.  When  the  item  is 
numbered,  further  information  can  be  ob- 
tained from  the  Bureau  of  Foreign  and 
Homestic  Commerce.  Washington,  by  men- 
tioning   the    number 

A  trading  company  in  Holland  (No.  33.- 
fi30)  desires  to  i)urchasr  and  secure  sole 
agencies  for  appliances  to  be  u.sed  in  the 
electrification  of  railroads. 

A  mercantili'  llrm  in  Fruixe  (No.  33,637) 
desires  to  purchase  sheet  Iron  for  the. con- 
struction of  electric  generators.  1  m.  x  2  m 
X   4    mm 

A  machinery  im|)ortii\g  company  of  the 
Netherlands  Fast  Indies  ( Xo.  :t3.li4iil 
ivlsjies   to   establish    Imsiness    relations    with 


SALES  KNniNFi:RINC5 — The  J-B  En- 
gineering Sales  Company.  Hartford,  Conn., 
is  distributing  a  four-page  leaflet  contain- 
ing a  short  article  on  the  profession  of 
sales   engineering. 

ELECTKK"  SWEEPER. — The  Pneuvac 
Company.  Worcester,  Mass..  has  is.sued  a 
booklet  entitled  "Electric  Sweeper-Vae  with 
Motor-Driven  Brush."  in  which  it  describes 
and    illustrates    its   electric   sweepers 

INSri.ATOns. — The  .Jeffrey-Dewitt  In- 
sulator Comii'iiiy.  Huntington.  W.  Va..  is 
distributing  catalog  Xo.  .1.  entitl.d  'Uugged 
Insulators."  covering  iliffereiit  types  of  its 
disk    insulators,    etc. 

FLECTRIC  SHOVELS. — The  Westing- 
house  lOleelric  &  Manufacturing  Company, 
Fast  I'iltsburgb.  fa.,  is  distributing  motor 
application  circ'Uiar  Xo.  7132.  entitled 
"Eleclrificjitioii  of  Excay.tting  Shovels." 
which  describes  and  illustrates  the  various 
uses  to  which   electric   shovels   may  be  put. 

ELRCTUir  OEAR  SHIFT. — "The  C-H 
Magnetic  i!ear  Shift"  is  the  title  of  a  slx- 
teeii-iiage  booklet,  known  as  publication 
84!i.  publish -d  by  the  Putlpr-Hamnier  Man- 
ufacturing Company.  Milwaukee.  Wis 
which  explains  the  operation  of  the  C-H 
magnetic  shift. 

WATKR  SOFTENER — The  Oraver  Cor- 
poration. East  Cldcago.  In<l..  is  distribtlt- 
ii\g  bulletin  r.Oil.  describing  and  illustrating 
the    CJTaver    /4,olite    water    softener 

SWITCH  BOXES. — The  .\ppleton  Elec- 
tric Company.  Chic^o.  Ill  .  has  issued  bul- 
letin Xo.  14.  in  which  is  listed  a  complete 
line  of  .solid  and  sectional  switch  boxes 
with  bevel  and  sciuare  corners,  furnished 
for  loom  and  Mexible  conduit,  also  J-in, 
and    -/-in     rigid    conduit 


THE  HERCFLES  MANUFACTURING 
COMPANY.  Indianapolis,  Ind..  has  beeji 
chartered  with  a  capital  slock  of  »4(iii.ii«0 
by  Jackson  Carter,  E  M.  McDaniel  and 
W  L..  Taylor.  The  company  proposes  to 
manufacture    electric. I    machinery. 

THE  WALTER  H.  TAVERNER  COR- 
I'olt-VTION.  N<-w  York.  N.  Y..  has  been  iii- 
coriMirated  by  W.  H.  Taverner.  U.  B.  Fen- 
Her  and  II  S  lx)ckwooil.  1«11  Avenue  .1. 
llrooklyn.  N.  Y.  The  company  is  capital- 
ized at  JCO.OOO  and  proposes  to  manufac- 
ture eltctriciU  machinery  and  parts 

THE  AUTOMATIC  SCREW  CAPPIXO 
C()KPtiK.\TION.  KIdgi-way.  N.  .1..  has  been 
ineoriioral.il  with  a  capital  stock  of  $'.'"0- 
UUU  to  manufacture  special  machinery,  elec- 
trical eiiuipment.  I'tc.  The  Ma-orporalors 
are  J.  V.  Uyan,  lOble  and  Charles  W.  il. 
Baiter. 

THE  E.  G.  WTONTWORTH  MANUFAC- 
TURING COMI'.VNY,  Indianapolis.  Ind, 
has  biM-n  incorporated  by  I-;  G  ,  Charli-e  O. 
and  M.  W  Wentworth.  The  company  is 
capitalized  at  $100,000  and  proposes  to 
manufacture  automatic  light  controllers. 

THE  T.  A.  F.  EL1-;CTRIC  EQUIPMENT 
COMPANY'.  25,1  West  Sixtieth  Street.  Los 
.\ngeles,  Cal..  has  been  formed  to  manu- 
facture electrical  devices.  W.  R.  Fowler 
and  John  F.  Andres  are  interested  In  the 
company. 

THE  RELIABLE  ELECTRIC  COM- 
PANY. Newark,  N  J.,  has  been  incorporat- 
ed with  a  capital  stock  of  Jioo.ooo  to 
manufacture  electric  appliances  and  fix- 
tures. The  incorporators  are  William 
Gross.  158  William  Street,  and  Samuel 
Gross.    124    Little    Avenue.    Xewark. 

THE  SAYLERSVILLE  (KY.)  HEAT  & 
MG-HT  f"(^MP.\XY  has  been  incorporated 
with  a  capital  stock  of  JIO.OOO  by  Samuel 
J.   Patrick.   H.   H.  and   I.   E.  Ramery. 

THE  SOUTH  BOSTON  (VA.)  POWER 
COMPAS'T  has  been  incorporated  with  a 
capital  stock  of  $500,000.  T.  C.  Watkins. 
Jr..  is  president  and  W  A  McCanless  is 
secretary 


New  England  States 

CALAIS,  VT.^The  Hughes  Granite  Com 
panv.  care  of  Walker  &   Walker,   101   Stat. 
Street.  Montpeli.r.  plans  to  lay  six  miles  of 
electric    freight    railroad    for    its    own    us.-, 
from    Calais   to    E:ist    Montpclier. 

CHELSEA.  M.\SS. — .V.ldition.?  and  nltir- 
utions  to  the  lighting  syst.-m  nt  the  naval 
haspltnl  are  contemplated. 

CRANSTON,  R.  1. — Th.-  Narrngnnsett 
Finishing  l^ompany  has  plans  under  way 
for  the  ..reetion  of  a  power  house.  45  ft.  x 
65  ft.,  at  its  textile  plant. 

MinnLETOWN.  CONN, — The  New  Eng- 
land En:im.ling  Company  has  plans  und.'i" 
wav  for  ixLiislons  to  its  pow.r  plant  anil 
the  Installation  of  a  new  el.  etrii-  distribu- 
tion system  at  its  works.  W.-stcott  & 
,\lapes.  Inc.  20"  Orange  Street,  New  Haven, 
are  engineers. 

Middle  Atlantic  States 

RUFFALO,  N.  Y. — Plan.-s  h  ive  been  tlle.1 
by  Julius  Sehultz.  ai.  hite.t,  1370  .Mail* 
Stre.t.  for  the  erection  of  a  power  house  at 
SS.'i  Washington  Street.  Work  will  b.-  done 
by  day  labor. 

CANANO.MGUA,  N.  Y. — The  Miller  Cor- 
set Company  contemplates  the  erection  ot 
a  power  house  in  connection  with  th>-  pro- 
posed new  factoi-v  on  Chapin  Street.  The 
total  cost  is  estimated  at  $100,000,  E.  H. 
Miller,  67  Court  Street.  Cortland,  is  presi- 
dent. 

CORNING,  N.  Y.— Tentative  plans  ar.- 
under  consideration  by  the  Corning  Glass 
Company  for  the  erection  of  a  power  plant 
at  its   works. 

GLENS  F.\LLS,  N,  Y. — ^Tlie  International 
Paper  Company  contemplates  an  expendi- 
ture of  about  $1,000,000  on  the  develop- 
ment of  water  power  in  the  Hudson  River 
near  this  plac-  Preliminary  plans  are  un- 
der way  for  the  erection  of  a  plant  on  Sher- 
man's Island  and  a  dam.  Floyd  G.  Simons. 
30  Broad  Street,  New  York  City,  is  super- 
intendent. 


Construction 

Mews 


Projects.  Plans.  Bids  and  Contracts, 
Contemplated  or  Under  Way 


H.V.MILTON.  N.  T. — Bonds  to  the  amount 
<jf  $28,000  liave  been  voted  for  improve- 
ment-s  to  the  municipal  light  plant. 

NEW  YORK.  N.  Y'. — The  Electric  Bond 
*i  Shai.  Company.  71  Bro.adway,  ha.s  ar- 
ranged lor  an  i.ssue  of  $4,000,000  in  bonds, 
part  of  the  pioi-.eds  to  bi-  used  for  .-xt.n- 
sions  and  improvements  to  th.-  plants  of 
two  of  its  subsidiaries,  one  of  whi.h  is  th.- 
Southwestern  Power  &  Light  Company,  El 
Paso.  Tex. 

ELraABETH,  N.  J.— The  Willys  Cor- 
poration. Newark  Avenue,  contemplates  the 
erection  of  a  large  pow-er  house  in  connec- 
tion with  Its  new  automobile  manufacturing 
plant  now  under  constru.-tion.  The  initial 
station  will  have  a  capacity  of  about  6.000 
kw.     J.  V.  Hall  is  general  manager. 

JERSEY  CITY,  N.  J. — The  .M.  W.  Kel- 
logg Company,  117  West  Side  Avenue,  man- 
ufacturer of  power  plant  piping,  etc,  con- 
templat.'s  the  construction  of  three  shops. 
Plans  also  include  the  .-reetion  of  a  pow.r 
bouse, 

JERSEY'  CITY,  N.  J. — The  Tidewater  Oil 
Company,  Bayonne.  contemplat.-s  the  erec- 
tion of  a  power  house  and  pumping  plant 
on   the  Morris  Canal  at  Jersey  City, 

RIVERTON,  N.  J. — The  Campbell  Soup 
Company.  Camden,  has  plans  under  way  for 
the  construction  of  a  power  house  at  its 
farm    in    Rlvertor.. 


I'KENTON.  N.  J. — The  Cook  Linoleum 
Company,  East  State  Street,  has  plans  un- 
der way  for  the  construction  of  a  power 
house  at   its  plant. 

TRENTON,  X.  J. — The  City  Commission 
h.is  under  consideration  a  r.-port  by  Prof. 
c.  E.  Clewcll  of  the  University  of  Pennsyl- 
vania covering  suggestions  for  extensi.ms 
and  Improvements  to  the  loc.il  street-light- 
ing syst.-m. 

CHAMBERSBURG.  PA. — Application  has 
b.-.n  ma.i.-  to  the  Public  Ser\'icc  Commis- 
sion by  the  Warmspring  Ro.-id  Teliphone 
Company  for  permission  to  install  a  sys- 
tem in  parts  of  Franklin  County. 

CLARKSVILLE.  V\. — The  Furncss  Cor- 
poration, 3  13  S.iuth  Dearborn  Strc.-t.  Chi- 
.ago.  111.,  is  planning  for  the  ere.tion  of  a 
pow.r  iilaiit  for  service  at  its  proposed  clay 
products    plant  at   this  place. 

n.\RBY.  P.\. — The  installation  of  .in 
.l.'i-tri.-  str.et-lighting  syst.-m  in  thi  bor- 
ough of  CoUingdale  is  cont.-mplati-.l.  S.  G. 
n.-iv.-nport  is  chairman  of  the  committee  at 
CoUingdale. 

.MECH.VNICSm'RG.     PA. — TIio     erection 

of  a  hvdro-i-l.-.tri.-  power  plant  in  this  sec- 
tion is  h.-ing  plann.-d  for  by  th.-  N.-w  Era 
Hv.dro-<-le<tri<-  Company,  recently  in.-orpor- 
ateil  with  a  capital  of  $250,000.  .Vlthur  C. 
Watkins  of  Mechanicsburg  and  others  head 
the  company. 

PHIL.VDELPHI.V.  PA. — Contract  has 
be.-n  awaril.-.l  to  Fred  \.  Havens  Company, 
845  North  Ninet.-entli  Street,  by  th.'  Penn- 
.sylvania  Railroa.l  Company,  Broad  Stn^et, 
for  the  erection  of  an  addition  to  its  sub- 
station at  the  .\rsenal  bridge,  to  cost  about 
J  10,000.     Cam  Rea  is  president. 

UNIONTOWN,  P.\. — The  board  of  direc- 
tors of  the  I'niontown  Hospital  is  planning 
the  t-re.-tion  of  a  new  powei-  house  and 
laim.irv  plant  at  the  institution  to  cost 
about  $30,000. 

BALTIMORE,  MD. — Bids  will  be  received 
bv  Mavor  W,  F.  Broening.  president  of  the 
Board  of  .\wards.  until  Sept.  22  to  repair 
nower  plant  at  the  Bavview  Hospital. 
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HUNTINGTON.  W.  VA.— Tin  Uoidei- 
land  Coal  Coi-poration  contemplates  rebuild- 
ing tlie  power  house  at  it.=:  mine  No.  2.  re- 
cently  destroyed    by    fii-e. 

MADISON.  W.  VA. — P\nT\s  are  under  con- 
sideration by  the  Madison  Watei"  vt  L*i^ht 
Company  for  the  erection  of  a  power  plant 
to   cost   about    $2.5,000. 

RICHMOND.  V.\.— Bid.s  will  be  received 
by  E.  W.  TrafEord.  superintendent  of  Public 
Utilities,  until  Sept.  jn  for  switchboard  ap- 
jj.-iratus. 

■W.\SHINGTON.  D.  C. — Plans  are  filed  in 
the  office  of  the  Chief  Engineer,  Washing- 
ton. D.  C.  awaitins  approval,  for  certain 
111  ilities  including  electrically  driven  ptitnps 
for  the  Key    Bridge. 

North  Central  States 

CLEVEl..\Nt).  OHIO. — Separate  bids  will 
lie  received  at  the  otiice  of  the  Commis- 
sioner- of  purchases  and  supplies.  City  Hall, 
until  .Sept.  24,  for  weatherproof  coppei 
wire,  paper-insulated,  copper-incased  cable 
and  electric  meters  :  laitil  Sept.  23,  for 
about  .'>3.961  ft.  of  und.rgioimd  lead  cable 
for  the  division  of  fire-alarm  system. 

BI.ACKKY.  KT. — The  Dudley  Co.il  Com- 
pany contemplates  the  erection  of  a  power 
house. 

BI,ITEFIRI.,D,  KY. — The  erection  of  a 
power  house  and  tipple  is  i-ontemplated  by 
the  Ulvah  Coal  Company. 

D.VVID,  KY. — The  Marion  Coal  Company 
plans  to  construct  a  power  house,  tipple, 
etc. 

WINDOir.  MINN. — Bonds  to  the  amount 
of  $17,000  were  voted  for  improvements  to 
the  power  plant  and  waterworks. 

SIDNEY.  NEB. — The  city  officials  con- 
template electrical  improvements  to  cost 
about  $70,000.  Royal  D.  Salisbury.  141.5 
East  Colfax  Avenue,  Denver.  Col.,  is  engi- 
neer 

.\THOL,  KAN. — Plans  are  under  way  for 
electrical  improvements  In  Athol  to  cost 
about  .$12,000.  Clarence  E.  Reid  of  Man- 
hatt.'in  is  engineer. 

WII.SRY.  KAN. — The  city  officials  con- 
lernplate  electrical  improvements  In  Wilsev 
to  cost  about  $18,000.  Clarence  E.  Reid  of 
Manhattan  is  engineer. 


Southern  States 

CHARLOTTE.  N.  C— The  Great  Moun- 
tain Power  Company  has  been  incorpor- 
ated with  a  capital  of  $2,000,000  and  con- 
templates the  erection  of  a  hydro-electric 
plant.  H.  S.  Tayloi  and  G.  B.  Chapin  head 
the    company. 

NEW  HOLLAND.  N.  C. — Bids  have  been 
received  by  Benham  &  Richard.  Columbus, 
for  the  installation  of  electric  lighting. 
water  and  sewer  systems  for  the  North 
Carolina  Farms  Company.  New  Holland. 
The  cost   is   estijauU'li   at    about   $50,000. 

NORTH  ■WILKESBORO.  N.  C— The  city 
officials  are  considering  the  installation  of 
electric  light  and  water  systems  to  cost 
about  S.'iO.UOO. 

REBECCA,  GA. — A  committee  ha.s'been 
appointed  to  arrange  plans  and  means  for 
the    installation    of    electric    lights    in    the 

town. 

ROCHEI,LE,  FLA. — Bonds  to  the  amount 
of  $l.'..rMiO  have  been  voted  to  purchase  new 
equipment  for  improvenients  to  the  power 
plant. 

DOTHAN.  AL.^. — The  erection  of  a  l>y- 
dro-electric  plant  on  the  Choctawluitohee 
River   is   contemplated   by   the   city   officials. 

FORT  r.\YNB.  .\LA. — The  Wills  Val- 
ley Light  ^:  Power  Company  has  been  or- 
ganized with  a  capital  of  $75,000  and  con- 
templates the  erection  of  a  hydro-electric 
plant   on   Wills    Creek    at    Hughes    Mills. 

LOUISVH^LE,  MISS.  —  .\n  issue  of 
$.16,000  in  bonds  has  been  arranged  by  the 
Town  Coun<-il  for  the  establishment  of  an 
electric  liglit  and  power  plant. 

WICHITA  FALLS.  TEX. — Bids  will  be 
received  b>'  the  State  Board  of  Control. 
Austin,  imtil  Oct.  4  for  the  installation  of 
electric  wiring  in  buildings  of  the  .North- 
west Texas  Insane  Asylinn.  C.  H.  Page  & 
Brothers,  Avistin,  are  architects. 

Pacific  and  Mountain  States 

SEATTLE,  W.VSH.— .\ccording  to  W.  F. 
McAuliffe,  local  manager  of  tlie  Radio  Cor- 
poration of  America,  the  company  plans  to 
install  a  commercial  radio  station  on  Puget 
Soiuid  for  marine  work,  at  an  estimated 
cost  of  $30,000.  .Mr.  Mc.\uliffe  also  stated 
that  similar  commercial  stations  will  be  es- 
tablished at  all  principal  poits  of  the  Pacific 
Coast. 


PORTLAND,  ORE. — The  Public  Dock 
Coiumission.  foot  of  Stark  Street,  has  had 
plans  prepared  for  furnishing  and  install- 
ing equipment  including  ten  centrifugal 
pumps,  four  electrically  operated  capstans, 
ten  100-hp..  440-volt  motors,  etc..  for  the 
15,000-ton    floating  drydock. 

BRIGHAM  CITY.  UTAH.— At  an  elec- 
tion held  recently  bonds  to  the  amount  of 
$200,000  were  voted  for  rebuilding  and  en- 
larging the  municipal  power  plant  in 
Bc.xelder   County. 

OGDEN.  UTAH. — The  Mountain  States 
Telephone  &  Telegraph  Company  con- 
templates iinprovements  to  its  system  in 
Ogden  to  consist  of  new  aerial  arid  under- 
ground lines  at  a  cost   of  about   $125,000. 

FLEMING,  COL. — The  Board  of  Trustees 
of  Fleming  contemplates  the  construction 
of  a  municipal  power  plant  for  light  and 
water  service.  The  cost  ts  estimated  at 
about    $50,000. 

DEMING.  N.  M. — The  Deming  Roller 
Mills  conteinplates  the  installation  of  an 
electric    light    plant. 

WAGON  MOUND,  N.  M. — The  city  au- 
thorities have  under  consideration  a  propo- 
sition of  A.  Corey.  Des  Moines.  la.,  who. 
on  certain  tenus  agrees  to  establish  a  light 
and  power  plant  at  this  place. 

Canada 

FRRDERICTON.  N.  B.— Bids  will  be 
received  by  the  New  Brunswick  Hydro- 
Electrie  Commission  until  Sept.  21  for  the 
construction  of  earth  dains  in  connection 
with  the  developm-'Ut  of  the  iiower  proj- 
ects at  Shogomoc  and  ISIusrpiash.  Bids 
will  be  receivd  at  a  later  date  for  dynamo.s. 
wheels,  power-house  construction,  etc, 
Henry  Holgate,  285  Beaver  Hall  Hill, 
I\lontreal,  Que.,   is  engineer. 

AYTON.  ONT. — R.  H.  Fortune  con- 
templates the  erection  of  an  electric  liglit 
and  power  plant  to  cost  about  $25,000. 
Work  will  be  done  under  the  direction  of 
the  Ontario  Hydro-Electric  Commi.ssion  en- 
gineers. 

Miscellaneous 

BERNE,  SWITZERLAND— The  erection 
of  an  electric  iiower  plant  to  develop  ^^'^n,. 
000  hp.  on  St  Gothard  Mountain  is  being 
planned.      The    cost    is    estimated    at    about 

.$100.0110.000. 
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1.3.51,314.      FiRK  At-arm    SvsTK^f  :    Simon    i; 
Hess,   New  York.    .V.    Y.      .\pp.   filed    .Vpril 

24,  1917.      Distinctive   trouble   signals. 

1.351,518.  Ci'TTi.Nu  Hoi.KS  ix  Ship's  Wat.ls  : 

Waltei-  .1.  .lones,   New  York.   .V.   Y.      App. 

filed    Dec.    24,    1910.      .M.ignetic    device   to 

clamp  cutter  against  ship. 
1,351.531.     Ai'TOMATic  Tki.ki'ho.vk  System  ; 

Trvgve     K.     .Meyer.     Lombaid.     111.        .\pp. 

filed    Feb.    9,   1916.      For  party   lines. 
1,351,662.       .Ai'TOMOBiT.F     SioxAi, :     Herman 

Klatt.    I'ucblo,   Col.      .\pp.    filed    March    24. 

1919.     For  day  or  niglit. 
1.351,68  1.       .Method     a.mi     .Vitarati's     tor 

u.sitini;     togkthkr     i'lecks     of'     brass. 

AH'.Mi.siTM      A.sn     Similar      .VIf;TAi.s     or 

.Vl.LOYS      ItV      El>KC'TRII'-RKSISTANt'K      HKAT- 

INC:    .Vorbert    Prostler,    Berlin,    Germany. 

.\pp.      filed      May      26,      1915.        Iiupioved 

process. 
1.3.'il,T07.      Indicator:    .Michael    F.    Sullivan. 

San    FrancLsco.   Cal.      .\pp.    filed    .\ug.    22. 

1918.     For  street  cars. 
1.351,717.     Dfpi.EX  Rotary  Electric  Weld- 

ixu  .Maciii.ne  :  .loseph  Ledwinka,  Phila- 
delphia,    Pa.       App.     filed     April    17.    1919. 

Rotary   control. 
1,351,721.     CoNPfiT  Skal:  .John  I.   Mlslener, 

Syracuse,  N.  Y.      .\pp.  filed  .lune  18.  1918. 
'rcvents    accumulation     of     foreign     sub- 

hiances    in    conduit 
1,3.51,729.      Elkotric    Hor.n  ;    Butler    Ames. 

Lowell    .Mass.     .\iip.  filed   .March  14.  1917. 

Vlbiatfng   diaphragm. 

1.351.775.  Ststkm  or  Tranrmitti.no  1n- 
telliobnce;  George  A.  Long,  Hartford. 
Conn.  App.  filed  Aug.  3,  1917.  T.lauto- 
gr.iph. 

1.351.776.  OtCILLATION-GENKRATOR        SYS- 

TKM ;  Charles  V.  Logwood.  New  York. 
.V.  Y.  App.  filed  Feb.  21,  1917.  Radio 
•ommunlcntion. 

13.51.779.  Elp.ctric  Heater;  .Monzo  C. 
Mather.     Chicago.     III.       App.     fibd     Nov. 

25,  1918.      For   liquids. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


1.351.787.  CoNPRNSER  Unit  a.np  Metiiop 
01'  .Makino  TiiK  Same:  William  ll.  Kieh- 
ter,  Philadelphia,  Pa.  App.  filed  .luly  II. 
1919.  Solid  housing  of  insulating  mate- 
rial. 

1.351.788.  Car-Lioiitinc.  System:  Harry 
D.  Kohman.  New  York,  N.  Y.  .Vpp.  filed 
April    23,    1917.      To   hold   steady    voltage. 

1.351.799.  Telkphonk    .Sy.stem  :    Fr.ink    .M. 

Slough,    Koehestel-.    N.    Y.       .Vpp.    filed    .May 

15,    1915.       To    count    connections     m;id«'. 

1.351.800.  Telephone  System:  Frank  .M. 
Slough,  Rochester,  N,  Y.  .\pp.  filed 
-March    31.    1917.      Trunk    operation. 

1,351,815.  .Vpi'AUAtis  tor  a.vd  Method  ok 
Welui.no:  Edmund  .1.  von  llenke.  New 
York,  N.  Y.  M'V  filed  .Ian.  IS.  1919. 
.Mternatlng  current. 

1.351.828.  Cap.-Liohtino  System  :  Williani 
1,.  Bliss,  Nlagar.i  Falls,  .N.  Y.  App.  filed 
.March   6.  1917.   Generator-battery  systi'iii. 

1.351,863.  Telephone  Kkpeater  :  ,Iohn 
.Mills,  Wyoming,  .\.  .1.  App.  filed  .Ian.  15, 
1917.      No  singing. 

1,351,876.        Semi  -  Ai'tomatic      Trlephone 
System  :    Michael   .Schwartz,   Chicago,    111, 
.Vpp.  filed  May  22,  1913,     To  Indicate  thai 
ailed   line  Is   buoy. 


i.:i51,877.  Method  of.  Separating  Nickel 
AND  Copper  prom  Copper-Nickel  Mattics 
OR  Materials  :  Robert  C.  Stanley,  New 
Brighton,  N.  Y.  .Vpp.  filed  Feb.  5,  1919. 
lOlectrolytie. 

1,:H5].S86.  Electrolytic  Cell;  Edward  A 
Vllen,    Portland,    .Me.      App.    filed    Dec.    19. 

1918.  To   produce   chlorate  of  sodium   or 
potassium. 

1.351.897.  Rotor  for  Dynamo-Electric 
.Machines;  George  M.  Eaton,  Pittsburgh 
Pa.  .Vpp.  filed  Feb.  7.  1916.  Current- 
eiillei'ting    leads    in    shaft. 

1.351.898.  RoTATAni.E  Member  por  Dynajio- 
lOi.ECTRic  .Machines;  Geoi'ge  M.  Eaton. 
I'ittsbuigh.  Pa.  .Vp|i.  filed  .luly  12,  UJIT. 
Current-eolleeting    leads    in    shaft. 

I, ."{51, 907.       ^Vrha.noemio.nt     of     Leaps     fok 

Dvnamo-Electkic    .M.m-hines:    Rudolf  E. 

Helhnund.   .Swissvale,    I';i.      .Vpp.   filed   .Iul.\- 

5,    1917.      Prevents    displ.icement. 
1,351,909.      Method  lu-'  and  .Vpparatits  for 

Heat-Treatino     Metals:     Lawrence     K. 

.lohnson,    .Meh'ose,    .Mass.      .Vpp.    filed    No\'. 

11.    1918.      For    treating   p.irts   of   objects 
l.;J51,926.   Commftatoi!  ;   Ilei-m.an   R.   Saxon, 

Toledo,    Ohio.       .Vpp.    filed    April    17,    191-*. 

Disk    type. 

1,351,929.  .Mor.D  AND  Process  i'or  I'"ormi.s'c, 
I'oHCKi.Ai.N  I.NSFI.ATORS  ThereIiN;  Ernest 
.1.  Tavlcir-.  Ever.'tt.  Mass,  .Viip.  filed  Aug. 
9.    1919.       I'or   spark    plugs. 

1.351.975.  Electric  Generator  Attach- 
ment FOR  Windmills;  Harry  H.  Taylor. 
Hutihin.son,  Kan.     .Vpp.  filed  Aug.  5,  1919. 

Improved    gear  <'onneetion. 

1.:I51,977,  Electric  Ffrnace  :  ,lolin  Thom- 
son.  Itrooklyn,   N.   Y.      App.   filed    Nov.   19, 

1919.  Thei-mal     element     of    moniilithie. 
zigzag  r-esistancc 

1,351,986.  Hot  Appliance;  HJalmar  V. 
Harclav.  New  Yor'k.  N.  Y.  .Vpp.  filed 
.M.iy   22.   1918.      Pad   or'  bamliige. 

1351,988  Ei.EcTRi.'Ai.  Testino  Device; 
Carl  L  Begas.  Brooklyn,  N.  T.  -Vpp 
lllerl  .Iirne  8,  1918,  Tests  bulbs,  horns,  eti 
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How  to  Antagonize  the  Public 

THE  recent  suspension  of  electric  service  at  Dela- 
ware, Ohio,  without  warning  to  the  consumers, 
because  the  central-station  company  was  unwilling  to 
buy  more  coal  at  the  prevailing  price  unless  it  should 
first  receive  authority  to  increase  its  rates,  was  no 
doubt  meant  to  be  an  object  lesson  on  the  financial  pre- 
dicament of  the  utility  and  on  the  indispensable  part  it 
fills  in  the  community.  It  will,  perhaps,  serve  an  even 
more  useful  purpose  as  an  object  lesson  in  how  not  to 
do  things;  for  naturally  the  summary  action  taken  by 
the  company  aroused  much  indignation  among  the  citi- 
zens, and  in  applying  for  increased  rates  the  good  will 
of  the  local  public  is  the  central  station's  highest  card. 
The  company,  which  the  Delaware  manager  is  reported 
as  saying  is  losing  $600  a  month  in  that  city,  no  doubt 
smarts  under  a  sense  of  injustice;  but  to  refuse  to  play 
the  game  on  that  account  is  merely  to  invite  forfeiture 
of  franchise  and  to  threaten  private  operation  with  the 
loss  of  its  birthright. 

The  Federation  Must  Go  Forward 

THIS  week  we  publish  the  program  for  the  first 
meeting  of  the  American  Engineering  Council, 
which  is  to  be  held  in  Washington  on  Nov.  18  and  19. 
From  nov/  until  that  time  every  local  and  national  engi- 
neering society  will  have  the  opportunity  of  deciding 
whether  it  is  going  to  become  a  part  of  the  Federated 
American  E-ngineering  Societies  or  whether  it  is  going 
to  take  the  attitude  of  haviiig  first  "to  be  shown." 
No  finer  spirit  of  enthusiasm  could  be  desired  than  that 
displayed  at  the  organizing  conference  last  June.  Since 
that  time,  however,  the  edge  of  this  enthusiasm  has  been 
dulled  by  the  critical  and  the  skeptical.  These  men — 
and  it  must  be  confessed  that  they  play  no  small  part 
in  shaping  engineering  association  policy — are  not  act- 
ing up  to  the  qualities  that  brought  them  their  high 
position  in  the  engineering  world.  They  are  throwing 
cold  water  on  a  movement  longed  for  through  many 
years  simply  because  they  fear  that  the  new  organiza- 
tion may  not  accomplish  its  purposes.  They  are  not 
filling  the  part  of  good  soldiers  in  the  engineering  army. 
This  is  no  time  to  hold  back.  It  is  time  to  go  ahead 
and  make  this  federation  something  big  and  fine  that 
the  American  engineer  can  be  proud  of.  It  would  be 
discreditable  to  the  profession  of  engineering  to  have 
the  movement  fail  for  want  of  courage.  If  the  federa- 
tion does  not  go  through,  and  go  through  strong,  then 
the  profession  will  be  branded  as  a  body  of  men  who 
cannot  agree  among  themselves  because  they  cannot 
trust  one  another.  Once  that  impression  prevails,  the 
profession  will  no  longer  occupy  the  high  plane  upon 
which  it  now  stands,  nor  will  it  attain  that  still  higher 
place  which  the  federation  would  speedily  make  for  it. 
The  federation  will  not  fail  for  want  of  work  to  do. 


There  is  enough  work  already  waiting  to  keep  it  busy 
for  some  time.  It  may  prove  to  be  slow,  but  that  can 
be  remedied;  it  may  show  lack  of  leadership,  but  that 
lack  can  be  supplied;  it  may  in  the  beginning  be  un- 
wieldy, but  that  can  be  cured.  In  short,  it  may  be  one 
of  a  hundred  things  none  of  which  is  irreparable  if  only 
the  movement  goes  forward. 

Cost  of  Low  Power  Factors 

JUST  how  serious  low-power-factor  loads  on  central- 
station  systems  have  become  is  well  illustrated  by  a 
recent  estimate  that  a  correction  of  existing  power 
factors  to  unity  would  release  500,000  kw.  of  generator 
capacity  for  additional  loads  that  might  be  expected  to 
return  at  least  $30,000,000  per  year.  This  amount  is 
therefore  being  donated  to  present  power  customers 
simply  because  no  adequate  steps  have  been  taken  to 
improve  power  factors  or  devise  metering  methods  and 
rates  comprehensive  enough  to  correct  this  situation. 
Since  it  is  not  altogether  practicable  to  establish  a 
universal  power  factor  of  unity,  the  rate  solution  seems 
the  most  logical  point  of  attack,  for  in  cases  where  a 
customer  uses  transformers  and  induction  motors  he  not 
only  secures  from  the  central-station  system  a  certain 
amount  of  power  but  as  well  a  certain  amount  of  mag- 
netizing current  for  which  he  now  pays  nothing.  As 
one  engineer  has  stated  this  situation,  it  is  just  as 
illogical  for  a  customer  to  ask  the  central  station  to 
furnish  magnetizing  current  free  as  to  ask  a  manufac- 
turer to  furnish  an  alternator  and  throw  in  the  exciter. 
The  time  has  conie,  with  labor,  coal  and  materials  at 
new  levels,  when  the  serious  leaks  in  revenue  must  be 
stopped.  Measuring  central-station  service  in  kilowatt- 
ampere-hours  instead  of  kilowatt-hours  is  the  remedy 
for  one  of  these  leaks. 

At  the  Mouth  of  the  Mine 

THE  new  steam-power  plant  of  the  West  Penn 
Power  Company  at  Springdale,  Pa.,  which  is 
described  in  this  issue,  is  conspicuous  because  its 
relation  to  the  coal  supply  has  influenced  to  a  very 
large  degree  the  major  parts  of  the  station  design. 
Serving  a  territory'  where  the  principal  customers  are 
coal  mines  and  steel  furnaces,  it  is  particularly  fortu- 
nate in  having  an  extremely  good  and  cheap  coal 
supply  which  is  right  at  the  plant.  This  has  been 
accomplished  by  the  lease  of  nearly  4,000  acres  of  twin- 
vein  Freeport  coal  having  on  the  average  the  unusual 
thickness  of  7  ft.  5  in.  (2.2  m.).  In  securing  a  tract 
along  the  Allegheny  River  of  about  80  acres  it  proved 
practicable  to  place  the  tipple  practically  at  the  station, 
thus  obviating  the  need  for  railroad  transportation,  the 
coal  being  received  directly  from  the  mine  cars.  As  the 
coal  is  of  good  quality  and  easily  mined,  the  advantage 
in  cost  is  very  considerable.     Incidentally  such  a  fuel 
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supply  means  freedom  from  railway  strikes  and  a  com- 
paratively uniform  price.  The  uniform  price  is  a 
matter  of  great  importance  where  economical  generation 
of  power  is  attempted,  since  it  is  not  easy  for  a  supply 
company  to  change  its  rates  to  correspond  with  the 
fluctuating  coal  market.  Further,  the  possession  of  a 
uniform  grade  of  coal  greatly  facilitates  economical 
firing. 

The  mine  coal,  as  already  indicated,  is  taken  directly 
from  the  mine  cars  into  the  skips  and  raised  to  the  top 
of  the  tipple,  where  the  coal  is  screened  and  picked 
ready  for  delivery  to  either  power  house  or  railway  cars. 
Ultimately  the  coal  is  carried  by  belt  elevator  and  con- 
veyors to  the  bunkers,  there  being  a  capacity  of  five 
days'  supply  for  each  boiler.  From  these  bunkers  the 
coal  is  served  to  the  boilers  by  mechanical  stokers.  It  is 
worth  noting  here  that  the  boilers  are  built  for  a 
pressure  of  350  lb.  (24.5  kg.)  and  are  worked  at  235 
deg.  superheat,  both  of  these  figures  representing  a 
considerable  improvement  in  economy  over  average 
current    practice. 


Publicity  Which  Is  Detrimental  to 
the  Electrical  Industry 

ONE  of  the  significant  accomplishments  of  recent 
years  within  the  electrical  industry  has  been  the 
creation  of  an  appreciative  understanding  of  electric 
service  alike  in  the  largest  of  industrial  installations 
and  in  the  humblest  of  homes.  Important  among  the 
factors  that  have  brought  this  about  are  its  availability, 
its  small  cost  and  its  safety.  In  the  development  of 
this  service  safety  in  all  its  aspects  has  been  jealously 
guarded,  and  through  the  National  Board  of  Fire 
Underwriters  we  have  today  standards  of  inside  con- 
struction equaled  in  no  other  country.  In  spite  of  this 
fact  there  are  those  who,  in  their  overzealous  ambition 
to  promote  safety,  overlook  the  fundamental  principles 
involved  and  malign,  without  apparent  consideration  of 
the  far-reaching  effect,  the  good  safety  record  that  elec- 
tric service  has  as  a  whole  maintained.  We  refer  to 
the  tendency  of  overworked  i-eporters  and  others  to 
attribute  the  origin  of  unexplained  fires  to  "defective 
electric  wiring"  and  also  to  such  publicity  as  is  now 
being  used  by  the  Square  D  Company  in  the  popular 
magazines,  which  is  based  upon  the  terrible  dangers  of 
carelessness  in  the  operation  of  the  open-knife  switch. 
The  work  of  that  particular  company  in  the  development 
of  the  safety  switch  is  commended  in  a  conspicuous  way 
by  the  general  adoption  of  that  device,  but  the  use  of 
its  prestige  in  a  campaign  of  frightfulness  directed  to 
the  general  public  is  to  be  deplored.  It  simply  tears 
down  the  constructive  work  of  such  agencies  as  the 
Society  for  Electrical  Development,  the  National  Elec- 
tric Light  Association,  the  National  Safety  Council  and 
others  and  can  only  bring  censure  and  criticism  to  a 
manufacturing  enterprise  that  is  a  vital  factor  in  pro- 
tecting the  safety  of  electrical  workers. 

Instead  of  advertising  the  safety  switch  as  a  thing 
embodying  the  deadly  and  fearful  elements  of  the  elec- 
tric circuit,  it  should  be  widely  proclaimed  as  a  product 
of  engineering  that  adds  another  link  of  safety  to  elec- 
tric service,  and  the  idea  should  be  spread  by  an  appeal 
to  the  reasonable  and  clear-thinking  men  of  the 
industry,  not  through  the  terrorizing  of  unskilled  men 
and  women  and  children  who  have  no  conception  of  the 
engineering  considerations  involved.  We  hope  the 
Square  D  Company  will  change  its  advertising  appeals 


to  the  general  public  and  to  the  electrical  industry  as 
well  in  such  a  way  as  to  eliminate  this  element  of  terror 
and  direct  them  toward  the  creation  of  confidence  in 
safety  service.  Along  such  lines  all  associated  in  the 
electrical  industry,  workers  and  employers,  will  co- 
operate to  build  good  will  for  the  company  that  was 
among  the  first  to  give  to  the  industry  a  true  safety 
switch.  • 


Efficiency  in 

Small  Plants 

''T^HESE  are  days  when  the  high  cost  of  fuel  brings 
X  the  question  of  efficiency  very  much  to  the  front. 
Big  plants  where  the  total  losses  run  into  large  figures 
have  on  the  whole  been  fairly  well  taken  care  of,  but  in 
small  plants  rather  shocking  conditions  are  to  be  found. 
E.  H.  Tenney  in  this  issue  gives  consideration  to  the 
efficient  operation  of  small  plants,  especially  with  refer- 
ence to  boiler  and  furnace  conditions,  which  are  com- 
monly much  less  good  than  in  the  large  stations.  It 
also  is  true  that  prime-mover  efficiencies  are  very 
frequently  extremely  bad  where  the  output  is  not  large, 
both  on  account  of  the  accompanying  poor  load  factor 
and  because  small  engines  have  received  relatively  little 
attention  in  this  country.  Before  the  war  there  were 
many  small  steam  units  in  use  abroad  giving  one  brake- 
horsepower  on  10  lb.  or  12  lb.  of  steam  at  full  load.  But 
our  own  American  practice  has  been  and  is  very  far 
behind  these  figures. 

With  respect  to  boilers  much  of  the  trouble  comes 
from  dirt  and  scale.  The  deposition  of  these  on  the 
heating  surfaces  is  fatal  both  to  the  efficiency  of  steam 
production  and  to  the  output  of  the  plant,  for  where  the 
space  which  should  be  free  for  hot  gases  is  taken  up  by 
debris  combustion  is  very  seriously  impeded.  With 
water  such  as  is  only  too  common  in  that  part  of  the 
West  of  which  Mr.  Tenney  is  specially  speaking,  and 
with  the  generally  rather  poor  fuel,  a  bad  situation  is 
quickly  created  and  it  is  hard  to  take  too  much  care  in 
the  way  of  cleaning  off  soot  and  ti'eating  the  water  to 
reduce  scale.  A  word  of  warning  is  given  as  to  boiler 
compounds.  Nearly  all  of  them  are  effective  on  some 
particular  waters,  but  a  perfectly  good  compound  for 
dealing  with  one  quality  of  water  may  be  almost  useless 
on  another  and  in  fact  may  precipitate  priming.  Before 
deciding  on  preventive  means,  then,  it  is  necessary  to 
test  the  water  and  see  to  it  that  the  scale-preventing 
compound  used  is  such  as  will  actually  do  the  work 
without  creating  difficulties. 

Outside  the  boiler  proper,  the  furnace  needs  looking 
after,  first  to  insure  suitable  combustion  and  second  to 
avoid  loss  of  heat  through  leakage  in  the  settings,  a  not 
uncommon  fault.  If  a  first-class  boiler  efficiency  is  to 
be  reached,  the  performance  must  be  closely  watched. 
It  is  highly  desirable  to  weigh  the  coal  and  to  have  both 
water  and  steam  meters,  so  that  the  final  output  as  well 
as  the  intermediate  steps  may  be  closely  watched.  The 
cause  of  any  failure  in  suitable  performance  then  needs 
to  be  run  down,  and  for  this  purpose  the  temperature 
and  pi-oportion  of  CO,  in  the  flue  gases  should  be 
watched  instrumentally,  along  with  close  inspection  of 
the  actual  working  of  the  fires.  Leaks  in  the  settings  of 
the  flues  and  side  walls  can  generally  be  observed.  If 
these  exist  in  the  baffle  system,  detection  is  more  difli- 
cult,  but  they  may  frequently  be  run  down  by  a  process 
of  elimination  when  there  is  a  notable  departure  from 
standard  operating  conditions.    It  must  not  be  forgotten 
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that  not  only  does  neglect  damage  the  performance  of 
boilers  but  it  may  actually  seriously  reduce  their  factor 
of  safety  through  corrosion  of  the  flues  and  the  over- 
heating of  the  metal  due  to  scale  deposits. 

The  whole  secret  of  success  in  operating  a  small 
steaim  plant  is  to  exercise  the  same  care  that  would  be 
applied  to  a  big  one,  for  while  the  total  amount  involved 
is  not  so  large  in  the  former  case,  the  relative  gains 
possible  are  likely  to  l)e  greater,  and  beyond  the  boilers 
every  effort  should  be  made  to  install  engines  of  the 
best  efficiency  or  to  follow  up  those  which  are  in  place 
with  the  indicator  and  see  to  it  that  within  their 
limitations  they  are  doing  the  best  of  which  they  are 
capable. 


Condenser-Tube 
Faults 

NOT  only  is  there  an  expense  involved  in  maintaining 
the  surface  condenser  itself  in  a  steam-turbine 
station  when  the  tubes  fail,  but  where  sea  water  is  used 
for  condensing  the  action  of  the  salt  in  the  boiler  water 
affects  boilers,  piping  and  turbines.  R.  J.  C.  Wood 
points  out  in  this  issue  that  one  of  the  principal  faults 
of  condenser  tubing  is  the  coarse  structure  of  the 
crystals  of  copper  and  zinc  forming  the  "admiralty" 
mixture  generally  used  in  such  tubes.  Electrolytic 
action  resulting  from  stray  currents  or  from  local  gal- 
vanic action  induced  by  electronegative  particles  settling 
within  the  lower  half  of  the  tubes  causes  dezincification. 
Fairly  simple  corrective  measures  may  be  taken  to  elim- 
inate or  counteract  the  stray  currents,  such  as  short- 
circuiting  them  or  circulating  an  equivalent  current  of 
opposite  polarity. 

Coating  of  the  surface  of  the  tubes  has  been  tried 
with  some  slight  success,  but  has  the  disadvantages  that 
the  coating  is  short-lived  and  the  efficiency  of  the  con- 
denser is  decreased  owing  to  the  relatively  lower  heat 
conductivity  of  the  insulating  coating.  This  is  a  prob- 
lem worthy  of  the  most  thorough  investigation. 


Analysis  of 

Maintenance  Costs 

SOME  rather  enlightening  information  is  given  this 
week  in  an  analytical  study  of  maintenance  costs  for 
seven  central  stations  of  fair  size,  covering  on  the  whole 
half  a  dozen  years  of  service.  As  might  be  expected,  it 
turns  out  that  there  are  many  irregularities  in  the 
question  of  maintenance  expenses  generally.  It  does 
not  seem  possilile,  for  instance,  to  derive  any  valuable 
information  from  month-to-month  records  inasmuch  as 
repairs  are  not  effects  which  immediately  follow  causes, 
but  come  along  in  due  time,  sometimes  in  an  orderly 
fashion  and  sometimes  bunched.  For  example,  while  it 
is  probable  that  on  the  whole  low  output  lessens 
repairs,  these  must  be  executed  as  nearly  as  possible 
when  necessary ;  but  periods  of  low  load  are  the  only 
available  ones  for  carrying  out  certain  kinds  of  repairs, 
and  hence  the  actual  work  due  to  heavy  output  may  be 
charged  to  periods  of  low  output.  If  a  plant  has  hydro- 
electric connections,  this  again  complicates  the  situation. 
Some  general  facts  stand  out  conspicuously  as  a 
result  of  this  study.  First,  the  electrical  repairs  are 
very  much  less  than  those  due  to  the  steam  supply  .sys- 
tem— smaller  in  the  ratio  of  one  to  eight  or  nine.  Of 
the  steam  supply  costs,  about  60  per  cent  are  chargeable 
to  maintenance  of  boilers  and  stokers  in  about  equal 
proportion.    The  average  cost  of  repairs  from  these  two 


items  over  two  years'  careful  tabulation  amounted  to  1* 
cents  per  kilowatt-hour.  On  the  other  hand,  the  total 
electrical  cost  amounted  to  only  a  little  over  i  cent  per 
kilowatt-hour,  and  the  interesting  feature  of  this  figure 
is  that  more  than  half  of  it  was  due  to  the  switchboard. 
It  is,  of  course,  a  commonplace  that  the  switchboard 
has  become  a  serious,  perhaps  unnecessarily  serious, 
item  of  station  costs  and  that  the  apparatus  concerned 
is  more  than  usually  delicate,  yet  it  certainly  seems  as 
if  care  and  simplification  should  unite  in  relieving  the 
switchboard  of  so  large  a  share  in  electrical  mainte- 
nance cost.  In  general  the  age  of  the  equipment  proves 
to  be  a  very  important  factor  of  repairs  and  their  total 
amount  is  roughly  proportional  to  the  size  of  the  plant : 
that  is,  fairly  constant  per  kilowatt  of  rating. 

It  would  be  interesting  to  follow  the  clues  a  little 
further  and  find  out  how  much  improvement  has  been 
worked  out  in  successive  equipments  in  the  matter  of 
maintenance.  In  other  words,  is  the  maintenance  cost 
of  a  recent  station,  considering  its  age,  improved  over 
that  found  with  the  older  stations?  How  much  have 
we  really  progressed  as  the  art  has  changed? 


In.spection  of  Electrical 
Equipment 

THE  experienced  station  operator  acquires  two  pieces 
of  exact  knowledge  that  stand  him  in  good  stead — 
that  trouble  generally  comes  when  it  is  not  expected 
and  that  it  commonly  has  its  source  in  small  things 
rather  than  in  big.  A  lightning  arrester  flashes  over 
in  a  substation  and  the  ensuing  surge  plays  havoc  with 
the  switchboard,  or  a  too  friendly  and  inquisitive  cat 
rubs  confidingly  against  a  high-tension  bus  that  every 
one  supposed  safely  housed  and  poor  kitty's  obsequies 
cost  well  into  four  figures.  We  have  sometimes  been 
tempted  to  say  that  the  switchboard  is  the  root  of  all 
evil,  and  it  certainly  needs  watching  even  when  best 
disposed. 

It  is  attention  to  details  that  counts  heavily  in  the 
operating  department,  and  it  is  this  principle  that  lends 
special  value  to  A.  S.  MacDowell's  account  in  this  issue 
of  the  system  of  inspection  carried  out  by  the  Rochester 
Gas  &  Electric  Corporation.  It  is  unusual  not  in  its 
frequencies  or  its  elaboration  of  system,  but  rather  for 
its  thoroughness  in  looking  after  and  testing  out  system- 
atically the  apparently  minor  items  of  equipment.  Not 
only  do  generators  and  cables  receive  their  proper  rou- 
tine tests,  but  particular  attention  is  paid  to  the  relays 
and  instruments,  including  the  entire  control  equipment 
from  the  many  generators  to  the  remotest  corner  of  the 
last  substation.  A  couple  of  striking  examples  of  trouble 
from  the  control  system  point  the  moral.  Despite  the 
fact  that  the  company  operates  ten  stations,  the  inspec- 
tion force  requires  only  five  men,  who  go  about  their 
work  chiefly  in  the  light-load  period  from  5  p.m.  to  1 
a.m.  This  rather  unconventional  worktime  gives  them 
a  better  chance  to  cut  things  clear  and  inve.stigate  than 
a  much  larger  day  shift  would  have  and  enables  them  to 
do  their  work  more  systematically.  They  get  completely 
over  the  system  every  six  months,  this  being  in  addition 
to  the  ordinary  activities  of  the  regular  staff.  Careful 
records  of  everything  found  in  bad  order  are  kept  which 
give  a  good  clue  to  negligence  at  any  particular  point 
or  on  any  particular  thing.  The  details  of  this  inspec- 
tion program  are  well  worth  studying,  as  bearing  di- 
rectly on  items  of  upkeep  that  sometimes  get  altogether 
insufficient  attention. 


Nathaniel  Allen  Carle 

An  engineer  whose   executive   ability  and  extensive  knowledge  of  plant  operation   have  been 
widely  reflected  in  analysis  of  national  engineering  problems 


ALTHOUGH  actively  heading  the  engineering  and 
operating  activities  of  a  state-wide  eleo.tric 
'service  systenrln  New  Jersey,  which  alone  Is  a 
man-size  Job,  N.  A.  Carle  has  a  capacity  for  worl< 
and  a  personal  interest  in  problems  of  the  entire 
Industry  that  have  elected  hirn  chairman  of  three 
national  engineering  committees  and  a  member 
participating  in  the  activities  of  n'neteen  others. 
In  these  positions  he  has  never  h"i'n  a  passive 
onlooker,  but  has  always  furnished  impetus  to  the 
work  in  liand.  On  non-technical  committees  he 
has  demonstrated  that  his  professional  activities 
as  an  engineer  iiavi'  not  stunted  his  judgment  on 
financial.  publl<-  policy  and  similar  subjects.  Lit- 
tle other  information  on  steam-plant  praitices  has 
been  made  available  in  as  compact  and  segregated 
a  form  as  that  which  he  has  presented  each  year 
as  chairman  of  the  N.  E.  L.  A.  prime-movers  com- 
mittee. When  the  A.  S.  M.  E.  sub-committee,  of 
which  he  Is  chairman,  shall  have  completed  the 
power-station  testing  code  a  d'stlnct  service  will  be 
rendered  to  the  r>.000  or  more  central  stations  and 
many  more  Industrial  plants  in  bringing  standard- 
ization where  widely  diversified  practices  have 
existed.  Moreover,  no  little  credit  Is  due  Mr.  Tarle 
for  bringing  about  a  closer  co-operation  between 
turbine  manufacturers  and  users  which  should  as- 


sure higher  reliability,  more  economy  and  lower  cost. 
Born  in  PortUin<i.  Ore.,  in  1875  and  graduated  at 
Leland  Stanford  Tnlverslty  in  1898.  he  is  a  West- 
erner in  origin,  but  his  activities  have  connected  him 
with  Alaska.  Canada.  New  England,  Colorado, 
the  Northwest  and  the  Middle  Atlantic  seaboard. 
After  two  years  in  the  mining  field  he  became  as- 
sociated with  Westinghouse.  Church.  Kerr  &  Com- 
pany and  suiierviscd  many  large  construction  Jobs 
for  them.  He  was  later  made  first  assistant  to 
the  superintendent  of  construction  in  connection 
with  the  electrification  of  the  Pennsylvania  Rail- 
road. In  1906  he  went  to  Denver,  where  he  became 
vice-president  and  general  manager  of  the  Colo- 
rado Power  Company.  Subsequently  he  did  con- 
sulting work  and  was  associated  with  the  Puget 
Sound  &  Dredging  Company  of  Seattle.  Finally 
he  was  Induced  to  Join  the  Public  Service  Electric 
Company  of  New  Jersey  as  chief  engineer.  In  this 
capacity  he  has  enlarged  and  reorganized  the  engi- 
neering staff  and  supervised  the  development  and 
operation  of  a  270.0nn-kw.  system,  involving  850 
miles  of  overhead  and  underground  transmission 
lines.  In  addition  to  the  engineering  committees 
mentioned.  Mr.  Carle  Is  active  in  the  A.  I.  E.  B., 
A.  E.  R.  A..  A.  E.  I.  C,  .Vmerican  Metric  Association 
and  Engineering  Council. 


Centralizing  Power-Plant  Maintenance 

By  Separating  Maintenance  ot  Plant  Equipment  from  Operation 
Uniform  Standards  of  Work  Can  Be  Established  and  a  Group  of  Repair 
Specialists  Developed     Material   Purchases  Handled    More  Efficiently 

By  \V.  C.  L.  EGLIN*  and  F.  C.  RALSTONt 
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HDI'S  FOK  MAINTENANCE  WORK  ALLOW  THE  UEVELOl'.ME.NT  o|     FACILITIES 
FOR  HANDLING  ALL  CLASSES  OF  WORK 


PRIOR  to  1915  the  maintenance  work  of  the 
generating  stations  of  the  Philadelphia  Elec- 
tric Company  was  handled  by  each  individual 
station  with  a  small  machine  shop  under  the 
supervision  of  the  station  superintendent.  To  this  shop 
were  assigned  such  repair  jobs  as  could  be  handled  with 
the  limited  shop  force  and  equipment.  Only  one  large 
generating  station  was  then  in  operation,  and  work  that 
could  not  be  handled  at  this  station  was  done  by  outside 
contractors.  The  decision  how  and  by  whom  the  work 
should  be  done  and  the  responsibility  for  its  being  com- 
pleted in  the  proper  manner  and  time  rested  with  the 
operating  superintendent  or  his  assistants.  The  labor 
and  supervision  required  of  the  operating  force  for  this 
purpose  naturally  diverted  a  part  of  their  attention  and 
efforts  from  their  prime  function  of  operating  the  sta- 
tions at  the  best  possible  efficiency.  Another  conse- 
quence would  have  been  that  different  stations  would 
have  developed  various  methods  of  handling-similar  jobs. 

In  view  of  the  conditions  mentioned  and  the  fact  that 
another  large  station  was  nearly  completed  and  others 
were  in  the  course  of  design,  the  formation  of  the 
present  maintenance  section  of  the  station  operating 
division,  with  a  definite  policy  and  organization,  was 
started,  the  basic  idea  being  (1)  the  separation  of  all 
the  details  of  maintaining  plant  eciuipment  from  those 
of  its  operation,  (2)  the  establishment  of  uniform 
standards  and  methods  of  maintenance  and  inspection, 
and  (3)  the  development  of  specialists  in  the  work  of 
overhauling  and  repairing  plant  equipment. 

From  the  results  of  more  than  five  years'  experience 
with  this  plan  it  has  been  demonstrated  that  a  central- 
ized maintenance  section  can  handle  the  work  efficiently 


•Chief  engineer   Philadelphia  Electric  Company. 
tTechnical    assistant    Operating    Division    Philadelphia    Electric 
Coinpany. 


and  at  a  low  cost,  and  that  it  can  be  enlarged  by  simple 
expansion  to  any  degree  required  by  the  growth  of  the 
system  it  serves,  adhering  to  the  fundamental  principles 
upon  which  it  is  built. 

Definite  performance  data,  from  the  maintenance 
point  of  view,  on  various  types  of  apparatus  can  be  col- 
lected much  more  quickly  under  this  plan,  because  the 
maintenance  records  from  all  the  stations,  covering  a 
large  number  of  units  of  each  kind  as  compared  with 
those  of  any  single  station,  are  compiled  and  studied, 
and  conclusions  are  drawn  from  them,  by  one  group  of 
men.  Moreover,  analysis  of  maintenance  cost  by  the 
statistical  method,  while  at  present  important  for  com- 
paratively few  items  of  maintenance  work,  will 
apply  more  and  more  as  the  system  expands  and  as 
similar  jobs  recur  more  frequently.  It  is  obvious  that 
this  analysis  will  be  greatly  facilitated  by  the  facts 
1 1 )  that  all  of  the  necessary  records  are  available  at  One 
point  (the  maintenance  office)  and  (2)  that  all  of  the 
work  to  be  analyzed  has  been  performed  by  one  group 
of  men  under  one  head. 

The  plan  of  handling  work  is  shown  in  the  accom- 
panying organization  chart,  listing  the  personnel  of  the 
maintenance  section  and  showing  its  relation  to  the 
other  groups  comprising  the  station-operating  division. 
It  will  be  seen  that  the  maintenance  section  is  separate 
from  the  station  operating  forces  and  co-ordinate  with 
them  in  responsibilitj'  to  the  operating  engineer.  This 
chart  shows  also  the  plan  of  distribution  of  the  main- 
tenance forces,  namely,  a  central  general  maintenance 
shop,  operated  on  a  twenty-four-hour  basis,  for  handling 
routine  work  throughout  the  greater  part  of  the  sys- 
tem and  all  emergency  work,  supplemented  by  branch 
shops  at  each  of  the  important  generating  stations  for 
the  routine  work  at  those  points.  609 
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Starting  with  the  machine  shop  of  the  large  generat- 
ing station  then  in  operation  as  a  nucleus  capable  of 
handling  very  few  repairs  other  than  those  to  mechani- 
cal equipment,  the  section  has  taken  over  successively, 
as  the  organization  has  been  enlarged,  carpenter  work, 
bricklaying,  electrical  repairs  and  steamfitting  work. 
Besides  enlarging  the  scope  of  its  work  in  this  way,  the 
section  is  also  increasing  the  amount  of  detail  which  it 
handles;  for  example,  at  the  outset  orders  were  issued 
to  the  section  for  only  such  work  as  could  be  performed 
by  its  own  force,  while  in  cases  which  required  the 
services  of  outside  contractors  the  orders  for  the  work 
were  issued  by  the  operating  superintendent  directly  to 
the  contractor.  Later  this  practice  was  revised,  so  that 
all  maintenance  orders  are  now  issued  to  this  section, 
which  calls  in  outside  firms  as  sub-contractors  if  neces- 
sary.' Besides  this,  the  ordering  of  all  station  main- 
tenance material,  even  such  as  is  to  be  applied  by  the 


At  each  of  the  important  generating  stations  a  smaller 
machine  shop  is  provided,  with  the  necessary  machine 
tools  and  facilities  for  properly  handling  all  routine 
maintenance  work.  A  view  of  the  branch  machine  shop 
at  Chester  station  in  its  present  temporary  quarters 
is  shown  at  the  lower  left  hand  side  of  page  611. 

The  work  at  the  central  machine  shop  and  that  at  each 
of  the  station  machine  shops  is  in  charge  of  a  general 
foreman.  At  the  central  machine  shop  the  general  fore- 
man has  under  his  charge  a  full  corps  of  foremen, 
machinists,  helpers,  etc.,  sufficient  not  only  to  perform 
the  work  originating  at  that  station  but  also  to  send 
out  men  through  the  system  wherever  it  may  be  neces- 
sary. The  shop  is  operated  on  a  twenty-four-hour  basis, 
so  that  in  case  of  trouble  occurring  anywhere  at  any 
hour  of  the  day  or  night  a  gang  from  this  point  can  be 
rushed  to  the  job  and  started  to  work  immediately  while 
reinforcements  are  being  mobilized,  if  necessary. 


21-33— IOM—8-19 

OPERATING    DIVISION— MAINTENANCE  ORDER 

SERIAL   NO 

.NO. 

DATE 

STATION    NO. (tOCATIOH) , 

PLEASE . .— 


1 


SHOT  JOfi  NO. 


CHARGE 
TO 


{w.  o.  I 
ACCT.  ( 
C.  O.  • 


OnOCNCO  •¥_ 
AFPROVED  BV  ^ 


WORK 
_COMPLrTEO_ 


'     1           !»'     1           1      1      1 

\H 

1 

16                                      30                                       46     - 

Minutes 

1.    1     1     1     1     1     1          III 

Out 

""-'  -Iff   /^P.J^^y                 '"  "•"  9!^^^  ■""  7'^OJ2n  1 

S.  J.   NO. 

HBS. 

^                                      EXPENSES 

3S'^>' 

.    fl 

C:aA^ay\jt. 

^f 

uy. 





1^ 

t 

1 
1 

2  _ 
2 

3 

4 
4_ 

_4  _ 

4 

f 

6             7 

8 

s 

8 

8 

«          10 

11 

IS 

A.M. 

P.M 

A.M. 
P.M. 

D 
O 

z 

• 

1, 
3_ 
3 

6 

7 

_t 

7 

9 
9 
0 

10 
10 

to. 

11 
11 

12 

12 

2_ 

2 

s. 

»_ 

6 

SHOP  Job  no 


Controller's  Dept  — Cost  Division 


date  o\ — 


No  futOfe  ctiargfes'will  be  made  against  this  number 
Yours  truly, 


station-operating  forces, 
is  now  being  done  through 
the  maintenance  section. 

Following  out  this  plan, 
there  is  a  central  machine 
shop  with  a  full  comple- 
ment of  modern  electrical- 
ly-driven machine  tools, 
small  tools,  welding  out- 
fits and  all  the  accessories 
of  a  well-equipped  repair 
shop,  capable  of  handling 
practically  the  largest 
work  required  in  the 
maintenance  of  the  sys- 
tem. At  this  point  are  sit- 
uated also  the  office  of  the 
superintendent  of  mainte- 
nance, the  clerical  force, 
the  carpenter,  electrical 
and     .steamfitting     shops. 

The  carpenter  shop  is  fully  equipped  with  modern  wood- 
working machinery,  and  the  steam-fitting  shop  carries  a 
full  stock  of  pipe,  fittings,  etc.,  for  handling  practically 
any  steamfitting  repairs  which  may  be  required.  It  will 
be  noticed  from  studying  the  lower  right  hand  view 
on  page  611  that  the  machines  in  this  shop  are  also 
equipped  with  individual  motor  drive. 

As  an  adjunct  to  the  above  shops  there  is  provided  an 
emergency  truck,  having  a.s  regular  equipment  a  full 
outfit  of  tools  and  rigging  for  emergency  repairs.  This 
truck,  with  a  driver,  is  held  ready  at  all  times  to  respond 
to  emergency  calls   which   require   tools  and    material. 


Ttie  above  Shop  Job   Number  was  completed  under 


t  AREKUL  CLERICAL  ROUTINE  IS  NECESSARY  FOR  AN  ORDERLY 

MAINTENANCE  SYSTEM 

The  opi'tatlng  superintendent  Initiates  a  maintenance  order  by 
IlllinK  out.  in  duplicate,  the  operating  divi.sion  maintenance  order. 
A  dally  time-card  record  is  kept  by  each  man,  and  the  one  shown 
Is  used  where  time  docks  are  not  available.  Each  station  has  a 
distinctive  punch.  When  a  job  is  finished  a  completed  Job  notice 
is    furnished    to    the    arrounting   department. 


At  each  of  the  station 
machine  shops  the  gene- 
ral foreman  has  a  force 
sufficient  to  take  care  of 
the  routine  maintenance 
work  only,  this  force  be- 
ing augmented  from  the 
central  machine  shop  as 
required  by  the  nature  of 
the  work.  It  will  be 
noted  that  the  station  ma- 
chine shop  forces  are  di- 
rectly under  the  control 
of  the  superintendent  of 
maintenance  and  entirely 
separate  from  the  operat- 
ing organization  of  the 
stations  at  which  they  are 
located.  As  indicated  on 
the  organization  chart, 
the  forces  at  the  central 
and  branch  machine  shops  include  ganc  foremen  and 
machine  shop  foremen.  The  latter  are  in  charge  of  the 
shops  and  such  of  the  work  as  is  performed  there,  while 
the  gang  foremen  handle  the  portion  of  the  work  carried 
on  outside  of  the  machine  shops. 

The  work  of  the  carpenter  shop  includes  the  main- 
tenance of  wooden  structures,  interior  and  exterior 
woodwork,  the  building  of  forms  for  concrete  work  and 
for  boiler  baffles,  the  repairing  and  renewing  of  bus  and 
switch  compartment  doors,  the  building  of  scaffolds  and 
shoring  required  for  maintenance  work,  the  making  of 
insulated  stools  and  switch  hooks,  the  making  of  pat- 
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terns  for  castings  required  by  the  niaciiine  shops  or 
stations,  painting,  glazing  and  any  other  task  of  a  wood- 
working nature. 

The  work  of  the  electricians  is  principally  in  connec- 
tion with  overhauling  and  inspection  of  electrical  equip- 
ment (oil  switches,  lightning  arresters,  transformers, 
rotating  machinery,  etc.),  but  they  also  disconnect  and 
reconnect  equipment  being 
repaired  and  perform  spe- 
cial electrical  work  of  vari- 
ous kinds.  This  section 
does  not  attempt  to  handle 
such  jobs  as  the  rewinding 
of  armatures,  fields,  trans- 
formers, etc.,  as  it  is  be- 
lieved that  this  can  be  done 
to  better  advantage  by  the 
manufacturers  of  such 
equipment. 

The  work  of  the  brick- 
layers is  principally  in  con- 
nection with  the  repair  and 
renewal  of  boiler  setting-^ 
and  furnace  walls,  but  they 
aLso  make  any  repairs  that 
are  necessary  to  brickwork, 
masonry,  concrete  work, 
machine  foundations,  etc.. 
t-ntire  system. 

The  duties  of  the  material  inspector  are  to  receive 
from  the  foremen  in  charge  of  the  various  sections  of 
the  work  lists  of  the  material  required  and  to  see  that 
all  of  the  material  thus  listed  is  ready  at  the  site  of  the 
job  at  the  proper  time,  so  that  the  work  may  proceed 
without  delay. 

The  turbine  foremen,  whose  positions  are  indicated 
on  the  organization  chart,  are  men  particularly  expert 
in  overhauling  and  repairing  turbines  of  all  sizes,  and 
in  case  of  any  work  being  done  on  a  turl)ine  they  take 
charge  of  it,  having  a  sufficient  number  of  men  assigned 


AT  EACH   OF  THE   MOST 
A    LOCAL    SHOP    TO 


throughout   the   company's 


the  cause  of  the  failure  and  to  suggest  a  remedy.  This 
remedy  may  consist  of  changes  in  design,  methods  of 
operating  or  grade  of  material  of  certain  parts  to  secure 
longer  wearing  life.  The  inspectors  also  obtain  from 
the  manufacturers  data  and  recommendations  based  on 
practice  developed  since  the  installation  of  the  par- 
ticular apparatus  which  has  failed,  and  they  are  thus 

enabled  in  many  cases  to 
suggest  improvements 
which  postpone  or  even 
prevent  a  recurrence  of  the 
particular  trouble.  An- 
other duty  of  the  inspec- 
tors is  to  compile  compara- 
tive costs  of  doing  jobs 
which  are  repeated  at  inter- 
vals, to  determine  whether 
improvement  in  the  meth- 
ods of  handling  the  work 
is  actually  being  obtained; 
al.so  to  prepare  unit  costs, 
where  such  can  be  obtained. 
for  convenience  in  estimat- 
ing on  future  jobs. 

The  operating  superin- 
tendent initiates  a  mainte- 
nance job  by  filling  out  in 
"operating  division  mainte- 
the  station,  the  nature  of 
the  account  or  order  num- 
the  work  is  to  be  charged. 
The  duplicate  is  made  by  folding  the  order  sheet 
along  the  dotted  line  and  inserting  a  carbon  sheet 
before  filling  out,  the  back  of  the  lower  half  of  the 
sheet  being  printed  like  the  front  of  the  upper  half, 
so  that  when  folded  the  back  of  the  lower  half  is  in 
the  proper  position  for  duplicating.  In  the  space 
marked  "Serial  Number"  each  operating  superintendent 
numbers  his  orders  consecutively  as  he  issues  them, 
this   number   being   thereafter  a   convenient   means  of 


IMPORTANT  POWER   STATIONS   THERE 
HANDLE    ROUTINE    MAINTENANCE 


duplicate  and  signing  an 
nance  order,"  specifying 
the  work  to  be  done  and 
ber  to  which  the  cost  of 
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THE    MACHINE    AND    CARPENTER    SHOPS    ARE    FULLY    EQUIPPED    IN    EVERY    DETAIL 

woodworking  inachlner>-.  There  Is  also  a  steam  fitter's  shop,  an 
electrical  shop  and  the  office  of  the  superintendent  of  maintenance 
to  make  up  the  centralized  system. 


On  the  left  Is  shown  the  machine  shop  furnished  with  all  the 
accessories  of  a  well-equipped  repair  shop.  The  carpenter  shop, 
-ihown   on   the   right,   Is   also   fitted    out   with   a   complete   line   of 


to  them  from  the  central  machine  shop  to  perform  the 
actual  work. 

The  duties  of  the  inspectors  shown  in  the  office  force 
are  particularly  important  in  carrying  out  the  general 
policy  of  the  maintenance  section.  These  duties  con- 
sist of  inspecting  cases  of  failure  of  apparatus  (par- 
ticularly failure  by  breakage)  to  determine,  if  possible, 


identifying  orders  during  the  progress  of  the  work. 
The  superintendent  retains  the  duplicate  copy  of  the 
maintenance  order  for  his  files  and  sends  the  original 
to  the  office  of  the  maintenance  section,  where  a  shop  job 
number  is  assigned  to  it  and  two  more  copies  are  made. 
One  of  these  copies  is  filed  in  the  maintenance  office  and 
the  other  is  issued  to  the  foreman  who  is  to  do  the 
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work,  while  the  original  is  sent  to  the  accounting  de- 
partment, where  an  account  is  opened  under  the  assigned 
shop  job  number  and  all  costs  incurred  are  charged  to 
this  job.  In  emergency  cases  requiring  immediate  ac- 
tion telephone  notification  giving  the  proper  informa- 
tion is  accepted  and  the  work  started  at  once  without 
waiting  for  the  written  order. 

On  receipt  of  his  copy  of  the  order  the  maintenance 
foreman  consults  with  the  operating  superintendent  to 
learn  when  the  job  can  be  done,  also  to  obtain  any  other 
information  not  detailed  on  the  order  card.  Then  he 
turns  in  to  the  material  inspector  a  list  of  the  material 
required,  with  the  time  it  must  be  at  the  site  of  the 
job.  The  men  proceed  to  the  job,  by  train  or  trolley  in 
the  case  of  ordinary  jobs,  or  in  emergency  cases  by  the 
emergency  truck. 

For  recording  the  arrival  and  departure  time  at  the 
location  of  the  job  standard  time  cards  are  used  where 
recording  clocks  are  installed.  For  other  places,  includ- 
ing most  of  the  substations,  a  special  time  card  has 
been  developed  on  which  the  record  is  made  by  a  hand 
punch.  The  punch  assigned  to  each  station  has  a  dis- 
tinctive die,  so  that  the  record  is  clear  and  unmistak- 
able even  if  the  man  has  worked  in  more  than  one  sta- 
tion during  the  day.  On  the  card  illustrated  the  time 
of  arriving  is  7:30  a.m.  and  that  of  leaving  5  p.m. 

When  a  job  is  completed  the  foreman  turns  in  his 
copy  of  the  shop  job  order,  signed.  When  the  operating 
superintendent  has  accepted  the  job,  a  "completed  shop 
job  notice"  is  sent  to  the  accounting  department,  which 
closes  the  account  and  returns  to  the  maintenance  office 
the  original  shop  job  order  with  the  costs  of  the  job 
entered  on  the  back.  This  cost  is  then  entered  on  the 
maintenance  office  copy,  and  the  original  is  returned  to 
the  superintendent  who  issued  it,  where  it  forms  his 
record  of  the  cost  of  the  job. 

The  foregoing  routine  is  modified  slightly  at  the  large 
generating  stations.  Weekly  conferences  are  held  be- 
tween the  maintenance  foremen  and  the  operating  men 
who  issue  the  orders.  At  these  conferences  the  progress 
of  all  jobs  is  freely  discussed  and  the  approval  of  the 
operating  men  given  or  withheld,  as  the  case  may  be, 
on  the  orders  which  the  maintenance  foremen  report  as 
completed  during  the  week.  These  conferences  form  a 
very  important  link  in  the  success  of  the  plan  by  pre- 
venting friction  and  bringing  maintenance  and  operat- 
ing men  to  a  common  viewpoint. 

If  a  job  is  to  be  assigned  to  an  outside  contractor, 
a  requisition  issued  to  the  contractor  takes  the  place 
of  the  foreman's  copy  of  the  maintenance  order.  The 
maintenance  section  thus  becomes  the  channel  for  all 
communications  and  dealings  with  the  outside  firms  in 
regard  to  maintenance  matters.  This  simplifies  condi- 
tions for  the  outside  firms  and  relieves  the  operating 
forces  of  a  large  amount  of  detail  work. 

Centralized  Purchase  op  all  Maintenance 
Supplies 

By  reason  of  purchasing  all  maintenance  material 
used  in  the  station.s  of  the  company,  even  that  to  be 
applied  by  the  operating  forces,  the  maintenance  section 
is  enabled  to  reduce  costs  in  three  principal  ways: 
(1)  Purchase  can  be  made  in  quantities  which  com- 
mand better  prices;  (2)  a  smaller  total  stock  of  material 
is  adequate  because  of  the  time  diversity  in  the  require- 
ments of  the  station,  and  (3)  when  material  is  ordered 
which  cannot  be  obtained  or  which  the  experience  of 


the  maintenance  section  has  shown  is  not  the  most 
satisfactory  for  the  purpose,  recommendations  are  made 
embodying  the  objections  and  suggesting  a  substitute. 

In  accordance  with  the  foregoing  procedure,  the 
maintenance  section  assumes  the  responsibility  for  all 
maintenance  work.  From  the  time  that  apparatus  is 
released  to  the  section  until  the  work  is  completed  and 
ready  for  inspection  the  operating  forces  are  relieved 
of  all  details,  except  so  far  as  they  may  wish  to  offer 
suggestions  or  to  exercise  supervision  in  connection 
with  certain  jobs. 

In  the  course  of  the  work  of  the  maintenance  section 
there  have  been  developed  a  great  number  of  methods 
of  reducing  costs,  some  of  which  are  peculiar  to  indi- 
vidual jobs,  while  others  are  more  general,  expressing 
principles  applicable  to  a  variety  of  jobs. 

For  example,  on  performing  for  the  first  time  a  job 
which  is  likely  to  recur  with  regularity,  such  as 
grinding  the  commutator  of  a  rotary  converter,  the 
foreman  in  charge  makes  a  sketch  showing  exactly  what 
size  and  number  of  bolts,  clamps,  I-beams,  blocking,  etc., 
were  required  in  setting  up  the  job.  This  sketch  and 
bill  of  materials  are  transferred  to  the  maintenance 
office  records,  and  when  the  job  is  to  be  done  again  it 
is  not  necessary  to  take  out  a  large  amount  of  miscel- 
laneous rigging  material  to  be  sure  of  having  enough, 
but  rigging  material  can  be  selected  from  the  stock 
which  either  is  the  proper  size  or  will  cut  to  size  with 
minimum  waste.  Moreover,  the  cutting,  drilling,  etc., 
can  be  done  by  the  machine  at  the  shop,  where  it  will 
not  delay  the  completion  of  the  job.  On  the  back  of 
these  record  cards  is  entered,  each  time  that  the  job  is 
performed,  the  number  of  man-hours  required. 


Standardization  of  Electrical  Batteries 

ONE  of  the  most  productive  lines  of  research  at  the 
United  States  Bureau  of  Standards  recently,  said 
Edward  B.  Rosa,  chief  physicist  of  the  bureau,  in  an 
address  before  the  Washington  Academy  of  Sciences, 
has  been  a  study  of  electrical  batteries,  primary  and 
secondary.  They  are  used  in  great  numbers  for  starting 
and  lighting  automobiles,  for  tractors  and  other  electric 
vehicles,  for  electrical  power  stations,  for  telephone 
exchanges,  railway  signals,  doorbells,  flashlamps  and 
a  hundred  other  purposes.  No  adequate  specifications  or 
methods  of  test  had  ever  been  generally  agreed  upon 
when  the  bureau  took  up  the  work.  They  were  sold  with- 
out guarantee  or  adequate  statement  of  performance, 
and  the  purchaser  had  no  way  of  ascertaining  just  what 
he  was  getting.  The  manufacturers  have  co-operated 
cordially  and  intelligently  in  the  study  that  has  been  in 
progress,  and  in  time  it  is  expected  that  a  complete  set 
of  specifications  and  methods  of  test  will  be  developed. 
In  the  meantime  the  manufacturers  have  derived 
important  benefit  from  the  investigation  and  the  public 
is  getting  a  better  product. 

Possibly  a  hundred  million  dollars'  worth  of  these 
batteries  are  made  and  sold  each  year,  and  if  this  work 
could  be  carried  on  more  adequately  and  as  thoroughly 
in  all  lines  as  it  has  already  been  in  some  lines,  it  seems 
a  safe  statement  that  the  public  would  be  benefited  not 
less  than  5  per  cent  on  the  entire  product.  This  would 
amount  to  $5,000,000  a  year,  which  is  several  times  the 
cost  of  all  the  work  of  the  Bureau  of  Standards  and 
more  than  a  hundred  times  what  the  battery  work  would 
cost. 


Analyzing  Maintenance  Costs 

Age  of  Equipment  a  Greater  Factor  Than  Energy  Output     Electrical  Apparatus  Far  Less 

Expensive  to  Repair  Than  Steam  Equipment     Total  Repairs 

Virtually  Proportional  to  Plant  Rating 


WHAT  connection  exists  between  the  cost 
of  steam  and  electric  equipment  main- 
tenance in  the  modern  central  station  and 
station  output?  Can  any  relation  be 
shown  between  plant  age  and  repair  expense  per  year 
per  unit  of  station  capacity?  Are  certain  kinds  of 
equipment  generally  heavier  contributors  to  upkeep 
outlay  than  other  kinds?  Do  the  variations  in  main- 
tenance cost  from  month  to  month  reflect  cyclic  or 
casual  conditions?  To  attempt  to  answer  these  and 
other  points  analyses  of  maintenance  expense  are  given 
below  from  the  operating  experience  of  seven  New 
England  central  stations,  ranging  in  size  from  about 
12,000  to  60,000  kva..  covering  for  one  station  a  month- 
to-month  study  of  these  costs  for  the  past  two  years 
and  for  the  entire  group  of  plants  six  years  of  recent 
service. 

One  verj'  striking  conclusion  follows  from  this  study : 
The  cost  of  maintenance  in  a  given  station  for  a  given 
period   cannot   be  controlled   today   with   the   precision 
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FIG     1 — COMPARISON    OF    MONTHLY    OUTPUT,    STEAM    AND 

ELECTRICAL   EQUIPMENT   REPAIR   COSTS   IN    PLANT 

OF  63,000  KVA. 

desirable  in  attaining  high  over-all  operating  efficiency. 
The  larger  the  plant,  in  general,  the  greater  the  main- 
tenance expense,  and  the  greater  the  output  the  less 
the  repair  cost  per  kilowatt-hour  generated.  But  to 
a  great  extent  repair  costs  are  spasmodic  in  their 
variations.  Deductions  from  the  data  presented  here- 
with must  be  made  with  reservations  and  the  curves 
shown  must  be  looked  upon  as  establishing  median 
lines  in  zones  of  probable  cost  instead  of  marking  the 
limits  of  exact  practice.  The  graphs  illustrate  a  line 
of  attack  upon  the  maintenance  problem,  however, 
which  may  well  be  utilized  in  the  scientific  analysis  of 
plant  operation. 


Station  G  had  a  rating  of  6.3,100  kva.  on  June  30, 
1920,  and  is  a  plant  equipped  with  three  1,250-hp., 
two  700-hp.  and  six  600-hp.  water-tube  boilers  fired 
by  mechanical  stokers  and  .serving  three  2,500-kva., 
two  7,800-kva.  and  two  20,000-kva.  horizontal  turbo- 
generators. It  was  built  about  nine  years  ago,  gen- 
erated 74,323,400  kw.-hr.  in  the  fiscal  year  1920,  and 
in  the  last  two  years  144,844,900  kw.-hr.  Steam  plant 
maintenance  costs  are  subdivided  under  boilers,  stokers, 
turbines,  piping  and  conveyors,  and  electric  plant  repair 
costs  under  generators,  switchboard,  batteries,  motors 
and  wiring.  Fig.  1  shows  the  variations  in  output, 
steam  and  electric  equipment  repairs  by  months  from 
July,  1918,  to  July,  1920.  Steam  plant  and  electric 
plant  maintenance  costs  are  plotted  above  an  independ- 
ent base  line,  but  the  relative  variations  in  magnitude 
can  be  followed  without  diflSculty  upon  a  common  time 
basis. 

The  idea  that  lower  repair  costs  accompany  reduc- 
tions in  output  is  considerably  upset  by  this  diagram. 
When  repairs  become  necessary,  they  must  be  executed, 
and  as  the  load  decreases  the  more  favorable  the  time 
becomes  for  withdrawing  units  from  service  and  over- 
hauling them.  This  plant  is  interconnected  with  a 
large  hydro-electric  system,  and  when  the  high  water 
of  late  winter  and  spring  yields  excess  energy  it  is 
purchased,  if  other  conditions  are  favorable,  thereby 
releasing  considerable  steam  plant  capacity  for  thorough 
going  over.  This  is  probably  the  reason  why  in  the 
spring  of  each  year  shown  repair  costs  rose  so  rapidly 
for  two  to  four  months.  Again  in  the  fall  surplus  hydro- 
electric energy  is  seen  to  release  steam  plant  equipment 
for  maintenance  which  could  not  be  handled  so  oppor- 
tunely in  midsummer  and  midwinter.  It  should  be 
noted  that  the  output  curve  shown  in  this  figure  is  only 
the  curve  of  energy  generated  and  not  of  the  total 
energy  delivered  at  the  system  buses  from  month  to 
month. 

The  remarkably  low  cost  of  electric  plant  repairs  as 
compared  with  steam  plant  maintenance  cost  is  not 
peculiar  to  this  installation.  This  relationship  has  been 
noted  in  scores  of  cases  analyzed  during  the  past  decade. 
In  plant  G  steam  plant  repairs  totaled  $117,954  and 
electric  equipment  repairs  $12,627  in  the  past  two  years. 
(Minor  discrepancies  in  the  tabulations  are  due  to  the 
omission  of  cents  in  transcribing  the  records.)  It  is 
evident  that  the  processes  of  handling  fuel,  of  com- 
bustion and  of  hot  water  and  steam  are  more  severe 
upon  station  equipment  than  are  the  transmission,  con- 
trol and  measurement  of  electricity.  The  wear  and 
tear  upon  stokers  and  boilers  is  of  major  importance 
in  plant  repairs. 

Semi-annual  graphs  of  the  outlay  for  labor,  material 
and  total  repair  costs  for  the  principal  groups  of  steam 
plant  apparatus  are  shown  in  Fig.  2.  In  nearly  all  of 
these  half-year  periods  the  cost  of  materials  far 
exceeded  the  cost  of  labor.  Turbine  repair  costs  ran 
considerably  behind  boiler  and  stoker  maintenance 
expenses,  in  the  long  run,  and  piping  repairs  were  of 
minor  importance  throughout  the  entire  two  years.   The 
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average  cost  of  repairs  per  kilovolt-ampere  of  station 
capacity  for  the  two  years  was:  Boilers,  $0,745; 
stokers,  $0.76;  turbines,  $0,388;  piping,  $0,079;  con- 
veyors, $0,450;  total,  $2.42.  The  average  station  rating 
for  the  two  years  was  48,517  kva.  The  excuse  that 
piping  repairs  should  be  deferred  on 
account  of  expense  is  clearly  unten- 
able in  the  light  of  the  foregoing 
graph,  but  boiler,  stoker  and  conveyor 
maintenance  offers  the  largest  target 
for  the  efficiency  engineer  seeking  to 
reduce  operating  costs  and  to  improve 
service. 

The  total  station  operating  expenses 
in  the  two  years  were  $1,505,607  and 
the  total   steam  plant   repairs   repre- 
sented 7.83  per  cent  of  these.   The  re- 
pair cost  of  boilers  figured  2.42  per 
cent  of  the  station  operating  cost,  the 
other    items   being   stokers,    2.46   per 
cent;  turbines,  1.25  per  cent;  piping, 
0.25   per   cent,   and   conveying   appa- 
ratus, 1.45  per  cent.  Table  I  shows  the 
cost  of  labor  and  material  for  steam  equipment  main- 
tenance from  month  to  month  for  the  two-year  period, 
cents  omitted.     The  wide  variations  shown  reflect  the 
instability  of  conditions  surrounding  the  use  of  such 
equipment  and   indicate  that  an  enormous  amount  of 
work  will  have  to  be  done  in  future  if  the  wear  and 


The  average  cost  of  steam  equipment  repairs  per 
kilowatt-hour  generated  in  the  two  years  was  0.083 
cents,  the  average  cost  of  production  excluding  fixed 
charges  being  1.04  cents. 

No  direct  relation  appears  to  exist  between  the  total 
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tear  of  equipment  is  to  be  brought  into  better  control, 
probably  along  the  line  of  far  more  scientific  inspection 
methods  than  are  at  present  practiced.  The  dates  of  in- 
stalling the  plant  equipment  are  given  in  the  table  above. 


FIG.  2 DIVISION  OF  LABOR  AND  MATERIAL  COSTS  AND  RELATION  OF  ELECTRICAL 

AND  STEAM  EQUIPMENT  REPAIRS 

cost  of  steam  equipment  maintenance  and  the  output 
generated  during  the  two-year  period  analyzed,  but 
there  is  a  well-defined  reduction  in  steam  plant  repair 
costs  per  kilowatt-hour  generated  as  the  output  grows. 
Fig.  3  shows  this  relation,  which  exhibits  a  sharp  fall- 
ing off  in  unit  maintenance  cost  as  the  output  increases 
from  3,500,000  to  6,000,000  kw.-hr. 

Low  Cost  of  Electrical  Repairs 

Semi-annual  data  covering  electric  plant  repair  costs 
are  plotted  in  Fig.  2  for  Station  G,  two  years'  service 
being  included.  Very  little  regularity  in  recurrence 
of  such  repairs  appears.  Battery  maintenance  runs 
low  and  a  tendency  for  auxiliary  motor  repairs  to 
exceed  other  items  is  evident  at  times.  Switchboard 
equipment  repairs  command  close  attention,  including 
control  mechanism,  oil  circuit  breakers  and  instruments. 
In  plant  construction  the  cost  of  switchboard  and  con- 
trol apparatus  has  become  a  heavy  proportion  of  the 
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MAINTENANCE  COSTS  VARY  WITH  MANY  FACTORS,  AS  SHOWN  BY  THESE  CURVES 


y\f,  3. — For  .i  iilanl  with  nivin  r.'itlnB  the  m.ilntemince  cost  per 
kilowatt-hour  falls  off  as  the  output  Increases,  as  shown  In  this 
curve  of  steam  repairs  for  Plant  G, 

Fig.  4 — Relation  of  electrical  repairs  to  output  for  Plant  G, 
Fig.    5 — Plotting    maintenance    cost    of    seven    typical    stations 
against   rating   of   station    results   In    this   curve,   which    gives   an 
inilicatlon    of   what    gond    stiam    equipment    maintenance    may    be. 


Fig,  6 — ThI.s  curve  \!t  .similar  to  that  In  Fig,  B,  except  that  It  Is 
for  electrical  equipmiiit  maintenance  expen.ic. 

Fig.  7 — The  relation  of  plant  age  to  maintenance  cost  Is  here 
.shown  very  strlklnglv.  Thi.s  curve  was  made  up  from  a  careful 
analysis  of  maintenance  costs  over  a  period  of  six  years  for  seven 
typical  plants.  While  an  approximation,  It  Is  Indicative  of  what 
may  be  expected. 
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total  during  the  past  ten  years,  owing  to  the  increase  in 
the  size  of  stations  and  amounts  of  energy  to  be  han- 
dled, the  use  of  higher  voltages,  provision  of  remote- 
control  features  and  higher  standard  of  mechanical  and 
electrical  materials  demanded.  Hence  it  is  not  strange 
that  the  maintenance  of  such  highly  refined  eiiuipment 
of  specialized  design  should  become  a  substantial  charge 
upon  operating  repair  costs.  The  importance  of  regu- 
lar and  thorough  inspection  of  station  electrical  service 
is  apparent  from  the  distribution  of  outlays  shown. 

The  average  cost  of  electrical  etiuipment  repairs  per 
kilowatt-hour  of  station  capacity  for  the  two  years 
was:  Generators,  $0,038:  switchboard,  $0.09;  batteries, 
$0.02;  motons,  $0,074;  wiring,  $0,041;  total,  $0,263. 
Electric  plant  repairs  represented  0.84  per  cent  of  the 
total  cost  of  station  operations,  and  of  this  small  pro- 
portion switchboard  and  wiring  maintenance  accounted 
lor  0.53  per  cent  of  the  total,  other  items  being  yet 
smaller.  The  electrical  repair  cost  at  the  station  per 
kilowatt-hour  manufactured  in  the  two  years  was  only 
0.0088  per  cent.   Fig.  2  shows  electrical  repairs  by  years. 

Because  the  money  e.xpended  on  electrical  repairs  in 
the  station  in  a  two-year  period  was  only  slightly  over 
$500  per  month,  compared  with  nearly  $5,000  per  month 
on  steam  equipment  repairs,  it  by  no  means  follows  that 
electrical  repairs  are  unimportant.  For  the  most  part 
the  monthly  labor  and  material  costs  associated  with 
the  various  segregated  items  are  virtually  in  the  inci- 
dental e.xpense  class.  The  maintenance  of  reliable  and 
high-class  service,  however,  far  tran.scends  the  question 
of  such  e.xpense  as  the  table  exhibits,  and  it  is  a  fair 
statement  that  the  facilities  with  which  electrical  equip- 
ment can  be  regularly  inspected  and  tested  helps  mate- 
rially in  establishing  the  excellent  records  of  mainte- 
nance cost  shown  in  the  accompanying  compilation. 

The  average  cost  of  electrical  equipment  repairs  in 
the  two-year  period  was  0.009  cent  per  kilowatt-hour 
generated,  an  insignificant  proportion  of  the  manufac- 
turing cost  of  1.04  cents. 

As  in  the  steam  equipment  analysis,  no  apparent  con- 


nection was  discovered  between  the  cost  of  electrical 
maintenance  and  output,  but  the  cost  of  electrical  re- 
pairs per  kilowatt-hour  decreased  rapidly  in  this  plant 
between  4,000,000  and  6,000,000  kw.-hr.,  as  is  shown 
in  Fig.  4.  The  total  cost  of  steam  and  electrical  repairs 
for  the  two  years  was  $130,581,  or  0.092  cents  per 
kilowatt-hour,  this  representing  8.36  per  cent  of  the 
total  station  operating  expenses. 

How  Size  and  Age  of  Plant  Affect 
Maintenance  Costs 

From  the  operating  records  of  stations  A  to  G  inclu- 
sive for  the  six  years  ended  June  30,  1919,  an  investiga- 
tion of  the  relation  between  weighted  age  of  generating 
units  and  annual  maintenance  co.st  per  kilovolt-ampere 
of  plant  rating  per  year  has  been  completed,  to- 
gether with  studies  of  the  relation  between  size  of 
plant  and  annual  steam  and  electrical  repair  costs. 
During  this  period  the  plants  in  question  generated 
1,100,496,424  kw.-hr.  Their  combined  ratings  increased 
from  71,871  kva.  in  1914  to  173,799  kva.  in  1919.  The 
total  cost  of  operation  at  these  stations  for  the  six 
years  was  $10,813,112,  or  1.018  cents  per  kilowatt-hour; 
the  total  cost  of  steam  and  electric  i)lant  repairs  was 
$959,219,  or  0.087  cents  per  kilowatt-hour.  These 
eciuipment  repairs,  which  do  not  include  repairs  to  the 
station  building,  represent  8.85  per  cent  of  the  station 
operating  cost  and  ranged  from  year  to  year  between 
7.05  and  10.6  per  cent  of  the  operating  cost.  Table  II 
summarizes  the  more  important  data  for  the  several 
plants  for  the  first  and  last  years  of  the  period  covered, 
showing  the  grovrth  of  maintenance  expenses,  outputs 
and  plant  ratings. 

Data  for  intermediate  years  were  omitted  from  Table 
11  on  account  of  lack  of  space,  but  in  Figs.  5  and  6  are 
shown  approximate  relations  between  the  size  of  plant 
and  the  annual  cost  of  maintenance,  based  upon  the 
results  in  the  .seven  central  stations  through  the  entire 
six-year  period.  Both  steam  and  electrical  repairs  tend 
upward  as  the  size  of  plant  gains.    As  noted  before,  the 


TABLE 

I— MAINTENANCE  COST 

OK  STEAM  PLANT  EQIIPMENT, 

1918-1920. 

STATION  RATING  VARIED  FROM 

43,100 

KVA. 

TO  63,100  KVA. 

DOLL.\RS  EXPENDED  IN  REPAIRS 

T    Vi 

ToUl 

1920 

Boilers 

•Stokers 

Turbines 

Piping 

Conveyors 

Boilers 

Stokers 

Turbines 

Piping 

Conveyors 

■lunc. .  . 

.    .     1,020 

300 
630 
904 

110 

70 

0 

58 
89 
172 

409 
290 
685 

1,245 
2.124 
1,838 

768 
3,252 
1,408 

1,194 

7 

350 

273 
341 
219 

464 
1,082 
1,726 

5.841 

.Mav 

846 

8.731 

April 

Nfawh 

. . . .       472 

7,774 

. . . .       642 

835 

229 

88 

362 

1,656 

1.302 

119 

62 

1.642 

6.937 

Feb 

696 

746 

111 

48 

238 

1,708 

1.318 

248 

67 

799 

5.979 

.laa 

. ...       725 

645 
4,060 

161 
681 

46 

501 

475 
2,459 

534 

9,105 

1,158 
9,206 

217 

2,135 

54 

434 

4,449 

4.401 

1,016 

6,147 

39,711 

1919 
IJto 

217 

699 

13 

44 

289 

499 

1,504 

6 

78 

532 

3.881 

\«T 

. ...       275 

466 

35 

149 

206 

589 

1.099 

300 

75 

878 

4,072 

Oct 

. . . .       283 

426 

281 

0 

571 

1,378 

730 

171 

0 

791 

4,631 

S<.p» 

....       583 

429 

261 

28 

294 

935 

813 

28 

16 

572 

3,959 

Am 

....       511 

313 

258 

32 

208 

911 

613 

146 

93 

195 

3,280 

July 

....       714 

446 
2,779 

207 
1,055 

29 
282 

247 
1,815 

277 
4,589 

982 
5.741 

400 
1,051 

99 
361 

189 
3.157 

3,590 

2,5S3 

13,413 

Y.ar 
1910 

5,984 

6.839 

1.736 

783 

4,274 

13.694 

14,947 

3,186 

1,377 

9,304 

63,124 

546 

562 
161 

145 
382 

47 
8 

31 
70 

568 
924 

1,006 
316 

1.153 
2.550 

0 
67 

0 
861 

4.058 

Ma? 

. . . .       858 

6,197 

•Vpril 

Nfar 

. . . .       877 

419 

5 

61 

180 

432 

2.010 

2,833 

26 

626 

7,469 

. . . .       677 

204 

313 

113 

345 

323 

626 

56 

54 

538 

3,249 

Feb 

....       431 

286 

385 

44 

218 

421 

99 

196 

65 

0 

2,145 

Jan 

. .. .       673 

289 
1,921 

447 
1,677 

58 
331 

306 
1.150 

384 
3,052 

412 

4,469 

269 
7,051 

0 

212 

69 

2,094 

2,907 

1918 
Dec 

4.062 

26,025 

. . . .       537 

393 

443 

67 

165 

508 

1.919 

319 

165 

156 

4,672 

Nov 

. . . .       658 

372 

476 

0 

117 

1.089 

1.379 

698 

226 

763 

5.778 

Oct 

712 

211 
189 

333 

149 

20 
ID 

532 
333 

981 
1,325 

1,125 
1,247 

669 
155 

88 
160 

898 
765 

5.569 

Sept 

....       535 

4.868 

Auk 

...        533 

315 

270 

0 

389 

481 

475 

1,015 

187 

389 

4.364 

July 

534 
3,509 

151 

1.631 

414 
2.085 

56 
153 

167 
1.703 

588 
4,972 

701 
7,156 

269 
3.125 

155 

981 

410 

3,445 

3,381 

28.696 

\car 

....    7,571 

3.552 

3,762 

484 

2.853 

8,024 

11,625 

10,182 

1.193 

5.475 

54.721 

2  year?     . . 

....  14.555 

10.391 

5.498 

1.267 

7.127 

21.718 

26.572 

13.368 

2.570 

14,779 

117.845 
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TABLE 

II— GROWTH 

OF    STEAM 

AND     ELECTRIC 

EQUIPMENT 

TABLE  III— DATES  OF  PRIME 

MOVER 

INSTALLATION 

REPAIR  COSTS 

SEVEN  STATIONS 

Unit  Rating, 

Unit  Rating, 

1919 

No.           Kva. 

Year 

No.             Kva. 

Year 

Station 

Plant  A 

2             2,200 

1908 

Plant  E 

1                 500 

1902 

Kvn. 

Kw.-Hr. 

. —  MainteDance-^^ 

Operating 

1             6,250 

1914 

1                750 

1902 

Station 

Rating 

Gen. 

Steam 

Electrir 

Expense 

1           12,500 

1917 

1              1,250 
1             3,125 
1             7,812 

1906 
1912 
1916 

A 

23,150 

34.748,750 

$17,778 

$9,171 

$400,083 

Plant  B.  . .  . 

1              1,500 

1903 

B 

13,187 

25.173.319 

10,678 

9,035 

373,370 

1             2,000 

1908 

1             7.812 

1917 

r 

19,062 

32.090.300 

32.098 

4,252 

387.488 

1              1,875 

1912 

D 

11,950 

28,131.053 

90.852 

4,149 

491,894 

1            7^812 

1915 

Plant  F 

2                400     . 

*1902 

E 

21,250 

37,116.830 

23,881 

1,042 

416.334 

3             1,000 

1905 

F 

42,100 

37,111,279 

65.098 

24,589 

535.681 

Plant  C. .. 

1             1,000 

1906 

1             2.500 

1908 

G 

43,100 

70.546.500 

56.469 

15,848 

726,295 

I            4,000 

1910 

1             3,600 

1910 

A 

10,926 

13,990,203 

1914 

7,870 

1,472 

138,376 

1            4.000 
1            6,250 

1913 
1918 

1              4,500 
3                750 

1913 
*1917 

B 

7,400 

12.396,367 

4,099 

3,766 

115,519 

1          20,000 

1917 

r 

10,000 

13.578,430 

1,841 

6,170 

93,168 

Plant  D  . . 

2               300 

1899 

n 

5.400 

12.785.899 

8.388 

2.706 

122,258 

2                675 

1899 

Plant  G 

(See  page  613.) 

E 

4.500 

9.188. 860 

4,919 

595 

71.477 

1             2  500 

1907 

F 

19.025 

26.914.708 

11.743 

8,476 

216,246 

1            7  500 

1916 

G 

14,620 

30.031.300 

18.557 

4,961 

209,584 

*  Hydro. 

curves  presented  represent  only  average  zonal  media 
and  in  individual  plants  the  actual  outlay  will  vary 
widely  from  this  average  according  to  local  and  temporal 
conditions.  It  is  interesting  to  note  that  no  great 
change  occurred  in  the  ratio  between  plant  repairs  and 
station  operating  costs  during  the  six  years  studied, 
notwithstanding  the  enormous  increases  in  plant  rating, 


output  and  in  station  running  cost  resulting  from  the 
war. 

The  dates  of  prime  mover  equipment  installation  in 
plants  A  to  F  inclusive  are  given  in  Table  III,  and  in 
Fig.  7  is  shown  the  relation  between  annual  maintenance 
cost  of  plant  equipment  per  kilovolt-ampere  of  rating 
and  the  weighted  average  age  of  generating  units. 


High  Economy  in  Small  Steam  Plants 

Experience  Gained  in  Operating  Twenty-eight  Plants  Containing  One  to  Three  Boilers  - 
Causes  of  Low  Efficiency  Are  Passed  in  Review,  as  Well  as  the  Means  Adopted  to 
Prevent,  Detect  and  Correct  Improper  Operating  Conditions 

By  E.  H.  TENNEY, 

Chief  Engineer  of  Power  Plants  Union  Electric  Light  &  Potver  Company,  St.  Louis 


The 


T| — ^  XPERIENCE  in  the  operation  of  many  differ- 
j  I  ^  ent  types  of  small  steam  plants  indicates  that 
r^  the  necessity  for  sustained  effort  along  the 
-U — ja  line  of  mechanical  operating  economy  is  not 
always  obvious  to  the  average  decentralized  plant  oper- 
ator. This  may  be  due  to  his  inattention  to  details, 
to  i-ndifference  or  ignorance  on  the  part  of  his  employ- 
ees or  to  lack  of  a  proper  complement  of  recording  and 
measuring  devices  in  the  boiler  room.  The  most  impor- 
tant causes  of  low  plant  efficiency  are,  first,  dirty 
boilers;  second,  leaky  settings,  and  third,  improper 
firing. 

Effect  of  Dirty  Boilers 
The  loss  due  to  accumulation  of  soot  and  scale  is 
the  greatest  single  item  of  loss  incident  to  the  operation 
of  boilers.  The  accumulation  of  soot  in  horizontal 
tubular  boilers  not  only  insulates  the  heating  surface, 
thereby  reducing  the  capacity  of  the  metal  to  conduct 
heat  from  the  fire  to  the  water,  but  by  decreasing  the 
area  of  the  flues  it  also  acts  to  reduce  the  quantity  of 
coal  that  may  be  burned  in  the  furnaces  and  conse- 
quently limits  the  capacity  of  the  boilers  for  making 
steam.  The  heat-absorbing  capacity  of  water-tube 
boilers  is  likewise  greatly  reduced  where  a  coating  of 
soot  is  present  on  the  tubes,  and  efficient  plant  opera- 
tion should  provide  for  the  systematic  cleaning  of  all 
exposed  heating  surfaces  by  means  either  of  mechanical 
soot  blowers,  the  lance  or  the  brush.  Where  there  is 
sufficient  steam  pressure  for  their  operation,  mechani- 
cal soot  blowers  should  be  installed,  as  with  systematic 
operation  they  will  pay  for  themselves  in  a  compara- 
tively short  period. 


Even  more  important  than  the  necessity  for  keeping 
the  dry  surfaces  of  the  boilers  free  from  soot  is  the 
need  of  systematic  and  regular  washing  to  keep  the 
wet  surface  free  from  the  accumulation  of  scale  and 
foreign  matter.  The  intervening  time  between  wash- 
ings is  governed  by  the  feed  water  utilized  and  by  the 
quantity  of  steam  generated,  but  as  a  general  rule  the 
boilers  in  these  St.  Louis  plants  are  washed  once  a 
month.  In  a  similar  manner  at  proper  intervals  boilers 
should  be  made  entirely  free  from  scale.  With  St. 
Louis  water  one  or  two  cleanings  per  year  suffice,  but 
in  the  Missouri  lead  belt  the  water  is  so  hard  that, 
with  the  exception  of  those  plants  equipped  with  water 
softeners,  the  boilers  need  cleaning  every  month. 

Treating  Waiter  to  Eliminate  Scale  Troubles 

Where  the  water  utilized  in  a  boiler  plant  contains 
large  quantities  of  scale-forming  matter,  this  material 
should  be  removed  before  the  water  is  delivered  to  the 
boilers.  An  analysis  of  the  water  used  for  boiler-feed 
purposes  can  readily  be  obtained,  and  in  a  majority  of 
cases  a  large  proportion  of  the  scale-forming  solid  mat- 
ter may  be  removed  at  no  great  expense.  In  many 
waters  containing  sulphates  of  lime  and  magnesium 
the  introduction  of  barium  hydrate  will  react  with  the 
sulphates  in  the  water  and  reduce  them  to  a  sludge 
(instead  of  a  scale),  which  may  be  easily  removed  with 
the  boiler  blown-downs.  Only  sufficient  barium  sul- 
phate is  used  to  react  with  the  quantity  of  sulphates 
shown  in  the  analysis  of  the  water. 

Many  of  the  boiler  compounds  on  the  market  are 
guaranteed  to  prevent  or  remove  scale,  but  unless  the 
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proper  compound  is  used  for  the  particular  characteris- 
tics of  the  water  to  be  treated,  the  compound  may  do 
more  harm  than  good.  The  priming  of  boilers  is  due 
to  the  over-concentration  of  certain  impurities  which 
are  in  solution  in  the  water,  and  the  tendency  of  many 
of  the  boiler  compounds  now  on  the  market  is  to  in- 
crease the  concentration  of  these  particular  substances 
in  the  water,  thereby  causing  foaming  or  priming. 
Soda  ash  has  been  commonly  used  in  boilers  for  the 
prevention  of  scale.    The  amount  of  soda  ash  which  can 
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safely  be  used  without  causing  an  over-concentration  of 
the  chemical  in  the  water  depends  upon  the  particular 
conditions  of  the  boiler  plant,  but  under  no  circumstance 
should  the  amount  of  sodium  sulphate  exceed  100  grains 
per  gallon  (1.7  gr.  per  1.). 

The  chlorine  content  of  the  boiler  water  is  a  good 
indicator  of  the  concentration  of  the  impurities  which 
tend  to  cause  priming.  A  simple  test  to  determine  the 
chlorine  content  consists  in  the  titrating  of  50  cu.cm. 
of  the  boiler  water  with  a  one-tenth  normal  silver- 
nitrate  solution,  using  potassium  bichromate  as  an  indi- 
cator. If  the  chlorine  content  of  the  water  is  kept 
below  3  grains  per  gallon  (0.05  gr.  per  1.^  there  will 
be  little  likelihood  of  priming  even  when  operating 
the  boilers  at  high  over-ratings. 


In  some  of  the  plants  being  discussed  small  steam- 
driven  reciprocating  units  are  utilized  for  mechanical 
service  equipment,  and  in  many  there  are  engine-driven 
electric  generators  the  exhaust  from  which  is  sent  to 
a  piping  system  and  utilized  for  heating  purposes.  In 
the  exhaust  of  such  units  oil  is  present  and  unless 
entirely  removed  will  work  its  way  back  to  the  boilers. 
The  presence  of  oil  or  grease  deposits  in  a  boiler  offers 
a  great  deal  more  resistance  to  heat  than  does  scale, 
and  tests  have  shown  that  even  a  film  0.001  in.  (0.025 
mm.)  in  thickness  can  cause  far  more  injury  than 
0.125  in.  (3.17  mm.)  of  scale.  Various  explanations 
are  given  of  this  fact,  one  of  which  is  that  thin  films 
of  grease  form  tough  bubbles  on  the  heating  surface 
and  prevent  the  water  from  keeping  it  cool.  To  prevent 
the  oil  present  in  exhaust  steam  from  working  back 
into  heaters  and  boilers,  oil  separators  should  be 
installed  and  kept  in  first-class  condition  at  all  times. 
The  great  loss  in  economy  which  is  incident  to  the 
presence  of  oil  within  the  boiler,  as  well  as  the  danger 
of  overheating  the  metal  of  the  boiler,  is  of  such  a 
serious  character  as  to  warrant  the  taking  of  every 
possible  precaution   toward   its  prevention. 

The  second  general  cause  for  the  gradual  reduction  in 
boiler  operating  efficiency  is  found  in  leaky  settings. 
These  may  be  internal  leaks  in  the  baffles  which  permit 
the  gases  to  go  directly  to  the  stack  before  they  have 
come  in  contact  with  the  heating  surface  of  the  boiler. 
Leaks  in  the  boiler  settings  may  also  permit  the  infil- 
tration of  air  to  the  combustion  space,  thereby  provid- 
ing an  excess  supply  of  air  with  consequent  imperfect 
combustion  of  the  gases.  Broken  baffles  and  leaky 
settings  defeat  the  very  object  for  which  the  boiler  was 
built — i.e.,  to  absorb  the  heat  liberated  from  the  coal. 
Imperfect  Combustion  Results  from 
Improper  Firing 

Even  clean,  tight  boilers  may  be  operated  in  such  a 
manner  as  to  result  in  imperfect  combustion  and  very 
low  plant  economy.  To  burn  coal  effectively  it  is  neces- 
sary that  there  be  a  proper  supply  and  distribution  of 
air  throughout  the  fuel  bed  and  that  the  fuel  bed  itself 
be  in  such  condition  and  of  such  temperature  as  to 
permit  the  volatilization  of  gas  from  the  fuel  and  its 
ignition  after  proper  mixture  with  the  air. 

Proper  firing  of  a  furnace  involves  knowledge  on  the 
part  of  firemen  of  the  fundamental  principles  of  com- 
bustion. Firemen  should  be  made  to  understand  that 
the  placing  of  large  quantities  of  coal  on  the  grates 
at  one  time  retards  the  air  supply,  cools  the  fuel  bed 
and  prevents  perfect  combustion,  with  the  result  that 
the  furnaces  smoke  badly.  The  men  must  learn  too 
that  accumulation  of  ash  and  clinkers  on  the  grates  will 
also  reduce  the  proper  distribution  of  air  to  the  fuel 
bed,  resulting  in  imperfect  combustion.  With  improper 
firing  it  is  entirely  possible  for  one-half  of  the  calorific 
value  of  the  fuel  to  be  lost  through  imperfect  combus- 
tion. 

Everv-thing  does  not  depend  on  the  firemen.  They 
must  be  supplied  with  the  quality  and  size  of  fuel 
which  is  most  suitable  to  the  equipment  and  particular 
operating  conditions  of  the  plant.  In  some  plants  the 
station  results  are  sufficiently  improved  by  the  change 
from  a  low-grade  coal  to  a  high-grade  coal  to  warrant 
the  use  of  the  better  coal  regardless  of  price,  while 
under  other  conditions  the  cheaper  coal  is  more  eco- 
nomical. After  obtaining  the  most  suitable  coal,  it 
should  be  consented  and  the  firemen  instructed  so  to 
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handle  the  furnaces  that  a  minimum  amount  of 
unburned  coal  gets  to  the  ashpit.  Tests  should  be  made, 
preferably  daily,  to  determine  the  amount  of  com- 
bustible in  the  ash. 

Use  of  Boiler  Room   Instruments 

In  order  to  obtain  sufficient  data  for  a  complete 
record  of  plant  operation,  it  is  necessary  that  there 
be  a  full  quota  of  instruments.  Aside  from  the 
ordinary  instruments  and  accessories  to  be  found  on 
every  boiler  installation,  it  is  almost  essential,  if  eco- 
nomical operation  is  desired,  that 
other  instruments  be  provided. 

Steam-flow  meters  are  needed  to 
indicate  continuously  the  amount  of 
steam  delivered  by  the  boilers. 
Whether  these  instruments  should  be 
of  the  type  which  record  as  well  as 
indicate  the  steam  output  will  depend 
upon  the  preference  of  the  engineer 
in  charge  and  upon  local  conditions. 
An  indicating  instrument  is  of 
prime  importance  to  the  fireman  as 
it  enables  him  to  judge  at  a  glance 
the  results  of  his  plant  operation  as 
shown  by  horsepower  and  output. 
The  addition  of  the  recording  fea- 
ture makefs  it  possible  to  analyze 
conditions  at  a  later  date  in  the 
office. 

Indicating  draft  gages  should  be 
installed  on  each  boiler  unit.  Proper 
operating  conditions  should  be  es- 
tablished and  the  corresponding  draft 
readings  determined  upon;  then  the 
draft  gage  will  prove  an  important 
factor  in  indicating  irregularities  to 
the  fireman. 

The  temperature  of  flue  gases  as 
they  leave  the  boiler  setting  fluctu- 
ates with  changes  in  operation  con- 
ditions, and  intelligent  control  of 
these  conditions  is  almost  impossible 
without  a  temperature  record  of  the 
outgoing  flue  gases.  Most  efficient 
operating  conditions  are  established 
upon  the  basis  of  a  certain  outlet  gas 
temperature  for  each  boiler,  and  without  these  instru- 
ments a  proper  temperature  control  can  be  established 
and  maintained  only  with  great  difficulty. 

Onsat  apparatus  is  required  to  determine  the  carbon 
dioxide  content  of  the  flue  ga.ses.  Many  simplified  types 
of  this  apparatus  are  now  upon  the  market,  permitting 
the  quick  and  accurate  measurement  of  C0_,.  Inasmuch 
as  the  carbon  dioxide  in  the  flue  gases  is  a  direct  meas- 
urement of  the  completeness  of  the  combustion,  this 
instrument  should  be  in  active  and  constant  use  in  every 
boiler  room. 

Water-metering  apparatus  is  needed  to  measure  ac- 
curately the  quantities  of  water  delivered  to  the  l)oiler 
from  the  feed  pumps,  and  a  measurement  should  also 
be  made  of  the  so-called  "make-up  water"  which  is 
delivered  to  the  system. 

It  is  of  especial  advantage  to  be  able  to  weigh  all 
fuel  which  is  delivered  to  the  boilers,  and  when  this  is 
impractical)le  the  coal  bunkers  may  be  calibrated  so 
that  the  amount  of  fuel  l>uriied  can  be  very  closely 
estimated  every  day. 


The  amount  of  water  evaporated  per  pound  of  coal 
gives  a  check  upon  the  running  efficiency  of  the  plant, 
and  these  figures  are  derived  from  the  daily  record  of 
the  pounds  of  coal  burned  and  the  pounds  of  steam 
generated.  The  form  shown  in  the  log  sheet  on  page 
616  is  utilized  by  the  operating  engineers  of  each  plant 
to  record  the  daily  operations.  This  form  has  been 
made  to  cover  the  conditions  in  all  of  the  twenty-eight 
plants  listed  in  Table  I  on  page  619. 

Supplementing  a  proper  and  complete  quota  of  boiler- 
room  meters  and  instruments,  the  plant  organization  and 
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This  is  a  sample  of  the  boiler  rooms  in  the  St.  Louis  deci.-ntralized  plants  desii;nat<J 
as  AX  in  the  table.  It  contains  three  500-hp.  double  horizontal-pass  Heine  water-tube 
lioilers  with  sufficient  space  tor  tlie  installation  of  a  fourth  unit.  A  single  bucUet 
conveyor  is  used  to  tal\e  both  coal  and  ashes  overhead.  The  coal  is  dumped  into 
a  20-ton  hopper  over  each  boiler,  and  the  ashes  are  carried  into  an  overhead  ash 
hopper,  from  which  they  drop  by  gravity  into  railroad  cars.  It  will  bi'  noted  that 
there  is  a  steam  flow  meter  for  each  boiler.  There  is  a  CO;  recorder  on  a  concrete 
pedestal  near  the  center  of  the  picture,  and  a  Bristol  recording  pyrometer  for  the 
stack  is  located  a  short  distance  to  the  left.  There  are  also  ISllison  differential 
draft   gages    on    each    boiler. 

supervision  must  be  such  as  to  insure  continued  and 
conscientious  watchfulness  on  the  part  of  the  plant 
operatives.  All  data  and  records  at  best  are  but  guides 
to  assist  the  engineer  in  maintaining  intelligent  oper- 
ating conditions,  and  unless  such  conditions  are  stu- 
diously maintained  it  is  not  possible  to  obtain  high  plant 
efficiencies. 

Falling  off  in  the  evaporation  per  pound  of  coal, 
increasing  stack  temperatures  and  increasing  difliculty 
in  maintaining  boiler  output  are  indications  that  the 
boilers  should  be  cleaned.  The  trouble  is  probably  due 
to  the  presence  of  fly  ash,  soot  and  accumulations  of 
heat-insulating  substances  inside  the  boiler.  The  engi- 
neer's observation  of  his  etjuipment,  taking  into  account 
his  knowledge  of  the  length  of  time  since  previous 
cleaning  has  taken  place,  will  tell  him  whether  or  not 
more  attention  should  be  devoted  to  this  phase  of  oper- 
iiting  maintenance. 

Improper  firing  will  be  readily  indicated  by  a  lower 
carbon  dioxide  content  of  the  flue  gases,  by  an  increased 
percentage  of  combustible  fuel  in  the  ashpits,  by  smoky 
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stacks,  by  the  boiler-horsepower  capacity  being  main- 
tained only  with  difficulty,  by  reduced  evaporation  per 
pound  of  coal  and  V)y  routine  observation  of  the  fires. 
Any  one  of  these  items  will  serve  as  an  indicator  that 
operating  methods  are  not  what  they  should  be.  and  the 
very  best  preventive  against  such  improper  firing  con- 
ditions is  in  an  intelligent,  conscientious  fireman  or 
expert  supei-vision. 

The  detection  of  leaks  in  boiler  settings  may  be  a 
difficult  matter.  They  cannot  always  be  detected  by 
observation,  nor  will  the  carbon-dio.xide  content  of  the 
flue  gases  necessarily   indicate  their  presence.     Leaks 


TABLE  I— TIIFSE  TWE.NTY-EIGHT  PLANTS  ARE  TYPICAL  AS  TO 
THE  KQtJIPMENT  IN  THE  AVER.\GE  .S.MALL  PLANT 

F.  T.— Kiro-tube  boiler.  W.  T.— Water-tubo  boiler. 

•- Boilers    »      — Generators  ■ ^ 

ToUl  Total 

PUnt  No.    Type         Firing  and  Furnaces          Hp.  Xo.     Prime  Mover   Kw. 

A        2       F.  T.        Hand-fired  down  draft  300       

B        2       F.  T.        Hand-fired  down  draft  150       

C        2       W.  T.       SImkiiiK  Krales  416       

D        3       F.  T.        Hand-fired  down  draft          300  2       Itecip.  eng.        125 

E        2       F.  T.        Hand-tired  down  draft          180  2       Ueoip.  eng.        100 

F  5  F.  T.  Hand-fired  dnwii  draft  450  3       Rccip.  eng.       225 

C,  3  W.  T.  Shaking  grntea  721  3       Recip.  eng.       375 

li  1  F.  T.  Hand-fired  down  draft  60       

I  2  F.  T.  Hand-fired  d.nvn  draft  300       

J  2  F.  T.  Hand-fired  down  draft  500       

K  3  F.  T.  Hand-fired  down  draft  375  

L  3  W.  T.  Hand-fired  ilown  draft  450  

M  2  F.  T.  Hand-fired  d..wn  draft  350  

N  2  W.  T.  Hand-firwi  down  draft  600  

O  2  F.  T.  Hand-fired  down  draft  300  

P  2  F.  T.  Hand-fired  down  draft  600  2       Reeip.  eng.        500 

Q  3  F.  T.  Hand-fired  down  draft  825  3       Reeip.  eng.        544 

R  3  F.  T.  Hand-fire<l  down  draft  525                  

S  I  F.  T.  Hand-fired  down  draft  100        

T  2  F.  T.  Hand-fired  down  draft  150       

II  3       F.  T.        Hand-fired  down  draft  375         3       Rccip.  eng.        131 

V  3  F.  T.  Hand-fired  down  draft  400  1  Recip.  eng.  75 
W  3  W.  T.  Chain  grates  1.350  3  Recip.  eng.  600 
X  2  F.  T.  Hand-fired  down  draft  500       

Y  1  F.  T.  Hand-fired  down  draft  175        

Z         3       F.  T.        Hand-fired  down  draft  450        

AX  3  W.  T.  Chain  grates  1,500  2  Turbine  1,200 
BX     3       F.  T.        Hand-fired  down  draft  300       

through  the  side  wall.'^,  however,  are  readily  detected  by 
observation  or  by  use  of  a  candle  flame  and  may  then 
be  remedied.  Baffle  leaks  can  only  be  detected  by  obser- 
vation of  the  draft  and  temperature  readings  through- 
out the  setting  in  reference  to  standard  operating  con- 
ditions. The  tremendous  waste  which  may  occur  inside 
boiler  settings,  both  on  account  of  the  by-passing  of 
hot  gases  directly  to  the  stacks  and  on  account  of  the 
admission  of  excess  quantities  of  air  to  the  detriment 
of  the  combustion  processes,  is  of  such  extent  and  im- 
portance that  it  requires  continuous  conscientious  vigil- 
ance on  the  part  of  the  operator. 

Neglect  Reduces  Safety  Factor  of  Boilers 

The  seriousness  attached  to  neglect  of  many  of  the 
points  which  have  been  referred  to  above  is  of  such 
extent  as  to  warrant  the  taking  of  radical  steps  for  their 
prevention.  For  instance,  soot  deposits  upon  the  dry 
surfaces  of  the  boiler  contain  sulphur  trioxide,  which 
combines  readily  with  moisture  supplied  from  the  air 
and  the  fuel  and  changes  at  ordinarj-  temperatures  to 
sulphuric  acid.  This  acid  reacts  upon  the  boiler  flues 
and  headers  and  if  allowed  to  remain  will  gradually 
waste  them  away  and  dangerously  weaken  them.  Scale 
deposits,  in  addition  to  decreasing  the  conductivit.v  of 
the  material  separating  the  water  from  the  fire,  also 
tend  to  overheat  the  metal,  thereby  reducing  the  boiler 
operating  factor  of  safety.  These  reductions  in  strength 
of  the  metal  parts  of  a  boiler  have  in  many  instances 
resulted  in  damage  to  heads,  drums  and  wrapper  sheets. 


One  of  the  most  dangerous  features  in  the  operation 
of  boiler  plants  which  are  only  required  during  the 
winter  months  is  the  temptation  to  neglect  the  neces- 
sary maintenance  work  after  a  season  of  heating  opera- 
tion has  been  completed.  Good  operating  economy  re- 
quires that  the  steam  generating,  mechanical  and  elec- 
trical equipment  be  put  in  a  first-class  state  of  repair 
prior  to  the  opening  of  each  heating  season.  However, 
to  know  when  to  replace  worn  parts  with  new  parts — 
in  short,  to  know  what  work  to  do  and  what  work  not 
to  do — requires  the  exercise  of  sound  judgment  based 
on   long  operating  experience. 

In  the  case  of  boilers  operated  but  a  portion  of  the 
year  the  pitting  of  .shells  is  apt  to  become  serious,  espe- 
cially where  water  has  been  permitted  to  remain  in  the 
boilers  at  times  when  not  in  operation.  At  least  once 
in  twelve  months  every  boiler  drum  should  be  dried  out, 
thoroughly  cleaned  and  carefully  inspected  for  evidence 
of  pitting  and  corrosion.  Where  such  action  is  found 
its  prevention  mu.st  be  the  subject  of  special  attention 
and  concern.  Exterior  corrosion  may  be  checked  by 
cleaning  and  painting,  iiut  a  panacea  for  internal  corro- 
sion has  not  yet  been  found.  Probably  the  best  prevent- 
ive of  pitting  and  corrosion  in  boilers  is  their  con- 
tinued operation  under  suitable  conditions  and  with 
proper  feed  water.  All  attempts  to  check  corrosion  by 
the  application  of  protective  coatings  to  the  inside  of 
boilers  are  but  temporary  and  seldom  successful. 

The  maintenance  of  flues  and  tubes  is  a  matter  of 
routine  for  the  plant  engineer,  who  in  most  cases  is 
periodically  checked  up  on  this  feature  of  the  mainte- 
nance by  the  municipal  and  insurance  company  inspect- 
ors. The  maintenance  of  boiler  settings,  baffles,  damp- 
ers, etc.,  is  also  a  matter  of  routine  for  the  plant  engi- 
neer, and  the  success  with  which  he  maintains  his 
equipment  is  a  measure  of  his  proficiency. 

The  most  important  feature  of  furnace  maintenance 
is   found    in    the   necessity    for   continual    renewals   of 


TABLE    II  —TYPICAL   PRESENT-DAY   COSTS   FOR    MAINTENANCE 
WORK  IN  BOILER  PLANTS 

Cost  Pfr  B011.ER  HP.  op  Rating  Per  Annum 

Plant  W  in  Table  I 

Boiler  and  settings *^ "  ?i 

Furnaces  and  stokers, .72 

Piping -79 

Total J*  80 

Plant  A  in  Table   1 

Boilers  and  settings '. $2 .  96 

Furnaces  and  stokers .29 

Piping .58 

Total »3.83 

bridge  walls  and  furnace  linings,  as  well  as  ignition 
arches  and  door  liners.  The  frequency  with  which 
repairs  of  this  nature  must  be  made  is  a  function,  of 
course,  of  the  extent  of  the  furnace  operation.  Furnaces 
operated  over  extended  periods  and  at  high  ratings 
require  renewals  more  frequently  than  those  operated 
for  shorter  periods  and  under  less  exacting  operating 
conditions.  Under  ordinan,'  conditions,  with  the  type 
of  boiler  operation  under  discussion,  a  well-built  furnace 
should  stand  up  for  eight  months  before  the  necessity 
for  extending  renewals  in  the  furnace  linings  or  bridge 
wall  becomes  apparent.  In  a  similar  manner  down 
draft  tubes,  grate  bars,  door  liners,  etc.,  should  not  re- 
quire extensive  repairs  oftener  than  once  each  season. 
The  same  is  also  true  in  the  ca.se  of  automatic  stokers, 
which  should  be  given  a  thorough  overhauling  and  re- 
newal of  worn  parts  once  each  year. 
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The  Phenomenal  Growth  of  Power  Development  Is  Typified  by  the  Rise 
in  Thirtv-two  Years  of  the  Commonwealth  Edison  Company 


A.  Adams  Street  generating  station,  placed  In  service  In  August, 
1888.  with  maximum  rating  of  640  kw..  which  later  grew  to  3.000. 

B.  Rotary  converters  at  Twenty-seventh  Street  station  In  1904. 

C.  The  first  plant  of  this  company  using  vertical  engines  with 
direct-connected  generators  was  the  North  Clark  Street  station. 
flr.1t  operated   In   September,   1893. 


D.  The  Harrison  Street  station,  placed  in  operation  on  Aug.  1. 
1894.  was  the  last  word  In  central  stations  at  that  time. 

K.  Engine  room  of  the  Fifty-sixth  Street  station,  which  was 
built    in    1S99.  „   „    , 

F.  The  Northwest  station,  with  a  rating  of  165.000  kw..  Is 
llu-  iHtfst  station,  having  been   placed   In  operation   In  July.   1911 


Power  Development  in  Chicago 

Since  1888,  When  First  Generating  Station  of  Commonwealth  Edison  Company  Was  Placed  in 
Operation,  System  Has  Grown  to  550,000  Kw.     Largest  Plant  230,000  Kw. 
—Output  lor  1919  Was  1,628,340,000  Kw.-Hr. 


THE  Commonwealth  Edison  Company  stands 
as  one  of  the  splendid  developments  of  the 
electrical  industry.  In  the  brief  space  of 
thirty-two  years  since  the  first  generating 
station  was  placed  in  operation  its  progress  has  been 
always  forward,  with  clear-visioned  leadership  that  has 
had  a  keen  appreciation  of  what  the  future  meant  to 
the  industry.  To  Samuel  Insull  must  go  the  major 
share  of  credit  for  the 
building  up  of  the  first 
comprehensive  plan 
for  a  united  power 
development  of  a 
great  city.  The  utili- 
ties now  under  hi< 
management  comprise 
the  Commonwealth 
Edison  Company : 
Peoples  Gas  Light  & 
Coke  Company;  Chi- 
cago Elevated  Rail- 
ways; Chicago,  North 
Shore  &  Milwaukee 
Railroad;  Public  Serv- 
ice Company  o  f  North- 
ern Illinois,  and  the 
Middle  West  Utilities 
Company,  with  a  com- 
bined capitalization 
of  about  $470,000,000. 
The  gross  income  for 
this  year  will  be  more 
than  $100,000,000. 

It   is  of  particular 
historical   interest   to 


November,  1915,  the  building  was  completely  vacated 
by  the  company,  which  removed  its  offices  to  the  pre.sent 
Edison  Building  on  the  northeast  corner  of  West  Adams 
Street  and  South  Clark  Street. 

In  1890  and  1891  the  second  generating  station, 
known  as  the  Twenty-seventh  Street  Station,  was  built 
at  2640  South  Wabash  Avenue.  This  station  is  of  par- 
ticular historical   interest  because   under  the  personal 

direction  of  Louis  A. 
Ferguson,  then  elec- 
trical engineer  of  the 
company,  the  first  ro- 
tary converter  in  the 
company's  system,  as 
well  as  the  first  in  the 
United  States  in  cen- 
tral-station service, 
were  here  operated  in 
1897.  Alternating 

current  was  trans- 
mitted from  the  Har- 
rison Street  Station, 
which  had  been  built 
in  the  meantime,  and 
was  transformed  and 
converted  into  direct 
current  for  local  dis- 
tribution. This  use 
of  alte'rnating-current 
transmission  and  ro- 
tary converters  in 
connection  with  Edi- 
son direct -current 
three-wire      distribu- 


M.\NY   INTERESTING   DEVELOPMENTS    HAVE   TAKEN    PLACE  AT   FISK    STREET 

STATION,   WHICH,  WITH   A  RATING  OF  230,000   KW..   IS  THE 

LARGEST  STATION  IN  THE  WORLD 


note  that  the  first  central  sta- 
tion was  opened  at  139  and  141  Adams  Street,  the 
site  of  the  present  "Old  Edison  Building"  at  120 
West  Adams  Street.  Chicago.  The  original  build- 
ing was  two  stories  high  with  offices  in  the  front  and 
the  plant  in  the  rear.  The  dynamos  shown  in  photo- 
graph A  were  belted  to  non-condensing  steam  engines 
on  the  floor  below.  This  generating  station  was  put 
into  service  in  August.  1888,  with  maximum  rating  of 
about  640  kw.,  and  was  disconnected  in  1894,  six  years 
later.  During  this  time  additional  machinery  was 
installed  and  the  maximum  load  carried  in  1892  and 
1893  was  3.200  kw.  During  much  of  its  existence 
Adams  Street  Station  was  greatly  overloaded,  and  in 
1892  the  building  of  the  Harrison  Street  Station  was 
begun.  The  late  Frederick  Sargent  was  the  designing 
engineer  for  the  Adams  Street  Station  and  the  electrical 
equipment  was  designed  by  Mr.  Edison's  technical  as- 
sistants in  the  East,  including  W.  S.  Andrews. 

From  1888  to  1915  the  Adams  Street  building  was 
used  with  brief  interruptions  as  the  headquarters  oflifce 
building  of  the  Chicago  Edison  Company,  succeeded  by 
the  Commonwealth  Edison  Company.  From  1894  to 
1915  it  was  also  a  distributing  center  or  substation.  In 
1899  the  building  was  entirely  reconstructed  and  greatly 
enlarged,    assuming   then    its    present   appearance.      In 


tion  made  possible  the  centralizing  of  production  and 
was  a  great  step  in  advance  in  central-station  operation. 
The  Twenty -seventh  Street  .station  continued  to  produce 
electrical  energy  until  January,  1907.  when  it  was  shut 
down  permanently  as  a  generating  station.  At  the  time 
of  its  greatest  capacity  as  a  generating  station  it  con- 
tained an  aggregate  rating  of  about  1.500  kw. 

In  April.  1893.  the  Chicago  Edison  Company  absorbed 
the  Chicago  Arc  Light  &  Power  Company,  and  thereby 
acquired  the  large  arc-lighting  generating  station  of  the 
latter  at  Washington  and  Market  Streets,  known  first  as 
Washington  Street  Station  and  later  as  Market  Street 
Station.  This  station  was  put  in  operation  in  1887  and 
was   shut   down    as   a   generating   station    in    1904. 

In  1893  a  small  generating  station  was  built  at  926 
North  Clark  Street,  adjoining  the  Newberry  Library- 
Building,  to  serve  a  part  of  the  North  Side.  This  plant, 
shown  in  photograph  C.  was  first  operated  in  Septem- 
ber of  1893.  and  was  shut  down  permanently  as  a 
generating  station  in  February.  1909.  The  building  is 
now  used  for  a  substation.  This  was  the  company's 
first  station  to  have  vertical  engines  with  direct-con- 
nected generators.  Its  total  rating  as  a  generating  sta- 
tion was  about  600  kw.  It  was  first  tied  into  the  down- 
town network  in  1895. 

In  1892  the  company  began  construction  on  what  was 
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known  as  the  Harrison  Street  Station,  which  was  at 
that  time  probably  the  largest,  most  economical,  and 
most  modern  electrical  generating  station  in  the  world. 
It  was  designed  by  Frederick  Sargent  and  was  built  by 
the  Chicago  Edison  Company  on  the  west  bank  of  the 
South  Branch  of  the  Chicago  River,  on  the  north  side 
of  Harrison  Street.  The  original  installation  had  a 
rating  of  6,400  kw.,  which  was  gradually  increased  until 
1902,  when  it  reached  the  maximum  of  16,200  kw.  For 
a  period  of  about, ten  years  the  Harrison  Street  Sta- 
tion was  the  principal  generating  station  and  was  also 
the  principal  point  from  which  radiated  ideas  relating 
to  the  production  and  distribution  of  electrical  energy 
which  had  been  worked  out  practically.  One  of  these 
ideas  was  the  evolution  of  the  substation  system  net- 
work. The  total  output  of  this  Harrison  Street  Station 
during  the  sixteen  years  of  its  operation  was  534,783,- 
000  kw.-hr.,  or  a  little  less  than  33  per  cent  of  the  out- 


TURBO-GENERATOR  ROOM   OF  THE   QUARRY   STREET   STATION, 
WHICH  WAS  PUT  IN   SERVICE  OCT.   29,  1908 

put  of  the  Commonwealth  Edison  Company  for  the  year 
of  1919. 

In  the  year  1897  a  new  company  called  the  Common- 
wealth Electric  Company  came  into  existence  and  was 
granted  a  fifty-year  franchise  by  the  City  Council  to 
supply  electric  light  and  power  throughout  the  whole 
area  of  the  city  of  Chicago.  In  1898  the  Chicago  Edi- 
son Company  took  over  the  control  of  this  new  company, 
although  it  was  operated  under  the  name  of  the  Com- 
monwealth Electric  Company  until  1907,  when  the  final 
consolidation  took  place.  In  photograph  E  is  shown 
one  of  the  plants  known  as  the  Fifty-sixth  Street  Sta- 
tion of  the  Commonwealth  Electric  Company. 

Largest  Rating  in  World 

Built  in  1902  and  1903,  the  Fisk  Street  Station  was 
put  in  operation  in  October,  1903.  Originally  the  sta- 
tion was  planned  for  fourteen  5,000-kw.  vertical  turbo- 
generator units  and  a  70,000-kw.  station  was  thought 
to  be  something  wonderfully  large  at  this  time.  This 
hi.storic  station  with  its  present  rating  of  230,000  kw. 
in  perhaps  the  largest  and  certainly  one  of  the  best 
known  in  the  world.  It  was  the  first  large  all-turbine 
electric  generating  station  to  be  built  anywhere  and 
the  first  to  use  steam  turbines  of  the  then  amazingly 
large  size  of  5,000  kw. 

It  required  a  high  degree  of  courage  at  that  time  to 
make  the  decision  that  the  steam  turbine  should  be  used 
exclusively  in  place  of  the  familiar  and  dependable  re- 
ciprocating steam  engine.     Frederick  Sargent  was  the 


designer  of  this  great  station  and  the  General  Electric 
Company  took  the  risk  of  manufacturing  a  5,000-kw. 
steam  turbine  on  the  condition  that  the  Chicago  Com- 
pany should  take  the  risk  of  installing  and  operating  it. 
The  station,  as  it  actually  stands  today,  is  equipped 
with  ten  vertical  turbo-generators  of  12,000  kw.  each 
and  four  horizontal  units  of  more  recent  construction 
of  20,000,  25,000,  30,000  and  35,000  kw.  respectively. 

Quarry  Street  Station  First  Operated  in  1908 

Electrical  energy  was  produced  so  economically  and 
efficiently  at  Fisk  Street  Station  that  the  company  was 
enabled  to  go  after  new  business  with  great  energy. 
Contracts  were  secured  to  supply  electric  power  to  the 
elevated  and  surface  railways  of  Chicago,  and  the  load 
on  the  system  grew  by  leaps  and  bounds.  Harrison 
Street  Station  was  now  practically  obsolete,  and  the 
company  secured  land  across  the  South  Branch  of  the 
Chicago  River  from  Fisk  Street  Station  and  built  the 
Quarry  Street  generating  station,  also  designed  by 
Frederick  Sargent. 

Ground  for  this  station  was  first  broken  in  1907  and 
the  first  unit  was  put  in  service  on  Oct.  29,  1908.  This 
was  the  first  generating  station  built  by  the  company's 
own  engineering  department.  It  is  a  compact,  homo- 
geneous plant,  consisting  of  six  vertical  14,000-kw.  turbo- 
generators, making  the  total  rating  of  the  station  84,000 
kw.  The  station  was  practically  completed  in  1910. 
In  it  the  switching  apparatus  is  under  the  same  roof  as 
the  boilers  and  turbo-generators  instead  of  being  in  a 
separate  building  as  at  Fisk  Street.  The  large  ventilat- 
ing ducts  leading  to  the  tops  of  the  turbo-generators 
are  a  conspicuous  feature  of  this  plant.  Fisk  Street 
and  Quarry  Street  stations  are  run  by  one  operating 
force  under  the  direction  of  a  chief  engineer  and  his 
assistants.  They  are,  however,  two  distinct  generating 
stations,  although  connected  by  tie  lines  laid  in  two 
separate  tunnels  under  the  river,  which  is  here  about 
200  ft.  wide. 

So  rapidly  did  the  demand  on  the  system  grow  that 
the  Quarry  Street  Station  was  barely  completed  before 
ground  was  broken  for  the  Northwest  generating  sta- 
tion. This  station,  which  was  first  put  in  operation  in 
July,  1912,  has  had  successive  additions  from  time  to 
time  until  it  is  now  the  second  largest  in  the  system, 
being  rated  at  165,000  kw. 

The  total  generator  equipment  at  this  station  con- 
sists of  two  vertical  units  of  20,000  kw.  each,  three 
horizontal  units  of  30,000  kw.  each,  and  one  horizontal 
unit  of  35,000  kw.  A  feature  of  this  property  is  a 
private  elevated  electric  railway  belonging  to  the  com- 
pany and  used  as  a  branch  line  to  haul  coal  to  the 
station.  Recent  additions  to  Fi-^ik  Street  and  Northwest 
stations  have  been  made  alternately  or  at  about  the 
same  time. 

For  some  time  the  company  has  been  in  possession  of 
a  tract  of  land  about  48  acres  in  area  on  the  Calumet 
River  in  South  Chicago,  near  100th  Street.  In  the  an- 
nual report  to  the  stockholders  for  the  year  ended  Dec. 
31,  1919,  it  was  announced  that  during  1920,  on  this 
site,  the  company  would  begin  the  erection  of  a  new 
steam  generating  station  designed  to  have  an  ultimate 
rating  of  180,000  kw.  It  is  expected  that  a  portion  of 
this  plant  will  be  ready  for  operation  late  in  the  fall  of 
1922.  The  new  station  will  be  about  10  miles  from  Fisk 
and  Quarry  Street  stations  und  about  18  miles  from 
Northwest  generating  station. 
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Surface-Condenser  Maintenance 


Composition  and  Structure  of  Tubes  Have  Great  Effect  on  Life — Many  Steam-Station  Troubles 
Directly  Traceable  to  Salt-Water  Leakage  in  Condensers — Over-All  Plant 
Economy  Decreased  by  Improper  Condenser  Maintenance 


By  R.  J.  C.  WOOD 

Klcctricnl   Engineer  SoiUhern    California    Edison  Company 


THE  many  troubles  directly  due  to  leaking  con- 
densers in  steam  stations  using  salt  water  for 
condensing  makes  the  proper  maintenance  of 
such  equipment  of  prime  importance.  The 
Southern  California  P]dison  Company  had  many  diffi- 
culties from  sea-water  leakage  in  the  condensers  of  its 
two  largest  steam  stations  until  a  change  was  made  in 
condenser-tube  composition  and  careful  attention  was 
given  to  the  concentration  of  salt  in  the  boiler  water, 
after  which  the  trouljles  were  brought  under  control. 

The  plants  are  at  Long  Beach  and  Redondo  Beach. 
The  Long  Beach  plant  has  three  vertical  turbines  of 
12,000,  15,000  and  20,000  kw.  capacity.  Redondo  has 
three  5,000-kw.  reciprocating  engines  and  two 
12,000-kw.  vertical  turbines.  Each  plant  uses  sea  water 
for  condensing  and  both  have  had  condenser  troubles. 
Leakage  of  circulating  water  into  the  steam  space 
occurs  at  the  tube  packing  or  through  holes  in  the  tubes. 
Packing  leakage  is  unimportant  compared  with  the 
corrosion  of  condenser  tubes. 

Both  plants  used  tubes  of  Admiralty  mixture.     Early 


in  the  operation  of  Redondo  extensive  failures  occurred, 
without  doubt  because  of  electrolysis  by  stray  railroad 
currents. 

A  marked  decrease  in  tube  failures  and  the 
entire  elimination  of  electrolytic  corrosion  were  accom- 
plished by  connecting  the  negative  of  a  low-voltage 
direct-current  generator  to  the  condenser-tube  sheet  at 
the  discharge  end  and  the  positive  to  the  iron  pipe 
through  which  the  sea  water  enters  a  screen  chamber, 
later  to  be  pumped  to  the  condensers.  Both  tube  sheets 
were  insulated  from  the  condenser  shell  and  water  box, 
and  a  bond  was  made  from  the  positive  to  two  electric 
railway  tracks  adjacent  to  the  station.  It  was  thought 
that  the  stray  currents  entered  the  condensers  through 
the  inlet  water  and  flowed  to  the  tubes  and  sheets.  No 
attempt  is  made  to  keep  this  current  at  zero;  on  the 
contrary,  the  low-voltage  generator  supplies  an  excess 
over  the  railroad  current — this  excess  averages  1  amp. 
per  1,000  sq.ft.  (92.9  sq.m.)  of  tube  surface,  there  being 
about  5  volts  at  the  generator  terminals.  Although 
there  is  still  tube  corrosion,  it  seems  of  another  variety. 


Kig.    1 — Fine    erained    tub.'    from    No.    1  Fig.    2 — Co.-irse  grained   tube   from    No.    3  Fig.    3 — Dezinciflcation    of   a   fine   grained 

oon(len.ser,    iMng   Beach    station.  condenser.   I_.onB   Beach  station.  tube   after  four   years'   use. 


Fig.  4 — An  acceptable  grain  in  new  tube. 
This    grain    give.-!    host    service. 


Fig.  5.  —  Extremely   coarse-grralned    tube, 
not   acceptable. 


Fig.  6 — Ordinarily  coarse  tube,  too  coarse 
to   be    acceptable. 


CONDENSES-TUBE  SECTIONS  MAGNIFIED  TO  FIFTY  DIAMETERS  BRING  OUT  DIFFERENCES  BETWEE>'  GOOD  AND  POOR  TUBES 
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At  Long  Beach  the  tube  failures  and  coi-rosion  cannot 
be  laid  to  electrolysis.  The  plant  is  practically  on  an 
island.  No  evidences  of  earth  currents  are  to  be  found, 
and  the  corrosion  of  tubes  has  occurred  in  very  different 
degrees  in  the  three  condensers.  The  tubes  in  the  No. 
3  condenser,  installed  in  April,  1914,  failed  by  pitting, 
some  80  per  cent  of  the  pits  being  along  the  bottom  of 
the  tubes.  The  greater  part  of  the  condenser  had  to  be 
retubed  in  two  years,  and  after  four  years  practically 
none  of  the  original  tubes  were  in  service.  In  the  other 
two  older  condensers  the  tubes  dezincified  and  gradually 
thinned  down  more  or  less  unifoiTnly.  The  No.  1  con- 
denser, installed  in  1911,  has  had  about  15  per  cent 
of  its  tubes  replaced.  The  No.  2  condenser,  put  into 
operation  in  1913,  has  had  61.5  per  cent  of  tube 
replacement. 

An  investigation  to  determine  the  essential  differ- 
ence between  the  tubes  of  the  No.  1  and  No.  2  condensers 
and  those  of  the  No.  3  condenser  showed  that  the  micro- 
structure  of  the  former  was  uniformly  fine,  whereas  the 
No.  3  tubes  had  an  exceedingly  coarse  grain.  This  is 
shown  in  Figs.  1,  2  and  3.  Other  photomicrographs 
indicated  that  dezincification  could  occur  around  the 
crystal  boundaries,  which  would  facilitate  the  erosion  of 
comparatively  large  portions  of  the  tube.  Thereafter  all 
further  purchases  of  tubes  were  made  upon  a  specifica- 
tion which  required  the  grain  size  to  be  fine.  If,  on  an 
order  of  5,000  tubes,  eight  to  ten  samples  were  satis- 
factory, as  in  Fig.  4,  the  shipment  was  'accepted.  If 
more  than  20  per  cent  of  the  samples  showed  coarse 
grain,  as  in  Figs.  5  and  6,  ten  more  tubes  were 
examined.  So  far  all  tubes  purchased  under  this  spec- 
ification have  met  the  requirements.  The  specification 
further  covers  the  mixture  and  mechanical  requirements 
as  to  size  and  smoothness. 

Many  turbine  step-bearing  failures  may  have  orig- 
inated in  a  condenser  tube  corroding.  The  accumula- 
tion of  scale  in  the  turbine  blading  and  the  .shock  of  a 
slug  of  water  entering  caused  a  momentary  touching  of 
the  step  plates  suflScient  to  cause  a  roughening,  which 
under  suitable  conditions  resulted  in  a  failure  of  the 
bearing.  The  only  temporary  remedy  for  these  troubles 
is  either  to  waste  the  condensate  or  blow  down  the 
boilers  until  such  time  as  the  turbine  can  be  shut  down 
and  the  leaks  be  found  and  removed.  Both  methods 
have  been  used — the  wasting  of  a  condensate  at 
Redondo  and  frequent  blowing  down  at  Long  Beach.  In 
both  cases  the  lost  water  must  be  made  good  with  an 
equal  quantity  of  make-up  water,  introducing  scale- 
forming  and  soluble  substances  subject  to  concentra- 
tion and  therefore  necessitating  further  blowing  down. 

At  the  present  time  tubes  still  perforate  or  break  and 
let  circulating  water  into  the  condensate.  To  detect 
this,  the  practice  has  been  to  titrate  samples  of  con- 
densate several  times  a  day,  using  a  decinormal  silver- 
nitrate  solution.  Lately  an  electric  detector  has  been 
employed,  the  conductivity  of  the  water  being  used  as  a 
measure  of  its  salt  content.  This  has  proved  satisfac- 
tory and  keeps  in  close  agreement  with  the  chemical 
method,  is  simpler  and  quicker,  and  can  be  made  con- 
tinuously recording. 

After  detection  of  a  leak  by  either  method  the  con- 
denser is  opened  at  the  soonest  convenient  time  and  the 
damaged  tube  .sought.  A  tube  entirely  broken  is  easily 
detected  by  the  rush  of  air  into  it  when  the  vacuum 
pump  is  kept  running.  Smaller  leaks  require  a  candle 
flame  as  an  indicator. 

At  the  time  of  the  rapid  failure  of  tubes  in  the  Long 


Beach  No.  3  condenser  it  was  necessary  to  patch  up  old 
tubes  as  there  was  no  supply  of  new  ones  on  hand. 
Perforated  holes  were  soldered  and  at  times  tubes  were 
spliced,  making  a  half-and-half  joint  about  li  in.  (3.7 
cm.)  long,  the  joint  being  sweated  together  with  solder. 
Such  repaired  tubes,  when  replaced,  had  what  had  been 
the  bottom  placed  at  the  top  to  get  a  maximum  of 
service  out  of  them. 

When  first  installed  the  screen  just  ahead  of  the 
turbine  throttle  was  of  about  s-in.  (3-mm.)  mesh.  The 
slugs  of  water  coming  over  washed  sufficient  loose  scale 
out  of  the  piping  to  plaster  the  screen,  shutting  down  the 
turbine.  Enlarging  the  mesh  to  i  in.  (9  mm.)  solved 
this  problem,  but,  of  course,  permitted  the  entrained 
scale  or  mud  to  pass  into  the  turbine.  A  large  propor- 
tion of  this  mud  collected  in  the  turbine  blading,  reduc- 
ing both  the  capacity  and  efficiency  of  the  turbine  and 
necessitating  periodic  cleaning  of  the  blading. 

The  concentrated  boiler  water  and  mud  also  collected 
in  the  lower  carbon  packing  and  prevented  the  springs 
from  properly  closing  it  around  the  shaft,  causing  an 
air  leakage  that  materially  affected  the  station  economy. 
The  mud  and  salt  would  further  collect  around  the  inte- 
rior parts  of  valves,  baking  hard  when  the  priming  was 
over  and  superheated  steam  again  in  service,  with  the 
result  that  open  valves  could  not  be  closed  nor  closed 
ones  opened. 

While  it  has  been  felt  that  some  progress  has  been 
made  toward  obaining  durable  tubes,  yet  some  better 
method  is  needed  of  determining  their  physical  condi- 
tion as  to  grain,  size  or  whatever  condition  it  may  be 
that  is  associated  with  fine  microstructure  and  may  tend 
to  inhibit  corrosion.  It  is  understood  that  the  corrosion 
committee  of  the  Institute  of  Metals  of  England  is 
carrying  on  researches  to  determine  what  protection 
may  be  afforded  by  direct  current  keeping  the  tube 
negative — not  so  much  with  the  object  of  neutralizing 
stray  currents  as  for  the  purpose  of  eliminating  local 
galvanic  action  between  the  tube  and  foreign  particles 
that  may  settle  in  it,  or  possibly  even  to  overcome  differ- 
ences of  potential  between  adjacent  portions  of  the  tube 
itself. 
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Storage-Battery  Buses  Used  by 
Brazilian  Tramways 

THE  editor  of  Ingenieria  Internacwnal,  the  engi- 
neering periodical  printed  in  Spanish  by  the 
McGraw-Hill  Company,  who  has  just  returned  from  Rio 
de  Janeiro,  Brazil,  brings  the  information  that  storage- 
battery  omnibuses  are  being  used  by  the  Rio  de 
Janeiro  Tramway,  Light  &  Power  Company  to  supple- 
ment track-and-trolley  tramway  service  in  the  Brazilian 
capital  with  great  satisfaction  to  the  company  and  the 
public. 

Seven  buses  weighing  15,000  lb.  and  seating  thirty- 
two  passengers  each  are  being  operated  by  Edisori  or 
nickel-iron-alkaline  batteries.  The  power  consumer  per 
bus-mile  is  approximately  2.328  kw.-hr.  alternating 
current  or  1.701  kw.-hr.  direct  current.  The  corre- 
sponding amounts  per  bus-kilometer  would  be  approx- 
imately 1.46  kw.-hr.  alternating  current  and  1.06  kw.-hr. 
direct  current.  ,  The  amount  of  power  consumed  is 
infinitesimal  when  compared  with  the  total  output  of 
the  generating  plant,  amounting  to  about  0.15  per  cent. 
When  charging,  the  direct  current  is  supplied  from  a 
110'150-volt,  760-amp.  generator,  this  being  driven  by 
a  150-hp.  motor. 
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Generating  Plant  at  the  Month  of  Mine 

New  Springdale  Plant  of  the  West  Penn  Power  Company  Will  Be  Assured  of  Coal 
for  Fifty  Years,  and  the  Delays  and  Expense  Due  to  Freight  Shipments  Will 
Be  Eliminated — Ample  Condensing  Water  Is  Available  in  the  Allegheny  River 

By  G.  G.  BELL 

Manager  Pnirer  Generating  Department  West  Penn  Power  Company,  Pittsburgh,  Pa. 


SPRINGDALE  PLANT  OF  THE  WEST  PENN   POWER  COMPANY  ON  THE  ALLEGHENY  RIVER 


A  N  OUTSTANDING  feature  of  the  policy  of 
/\^  the  West  Penn  Power  Company  is  its  acquisi- 
/— ^^  tion  and  operation  of  coa!  fields  in  connection 
^L  j^with  its  power  houses.  The  company  now  has 
under  construction  a  steam-turbine  plant  at  Springdale, 
Pa.,  on  the  Allegheny  River,  so  located  with  respect  to 
coal  fields  leased  by  the  company  that  coal  is  delivered  to 
the  bunkers  direct  from  the  mine  tipple,  thus  eliminat- 
ing the  cost  and  delays  due  to  shipment  by  freight.  Two 
unit.s  of  25,000  kw.  each  are  being  installed  at  present, 
and  the  ultimate  rating  of  the  plant  will  be  300.000  kw. 
It  has  been  estimated  that  a  saving  of  $420,000  per  year 
per  100,000  kw.  installed  will  be  effected  by  the  elimina- 
tion of  freight.  The  coal  now  leased  should  provide  the 
ultimate  plant  with  an  ample  supply  for  a  period  of 
fifty  years.  The  supply  of  water  for  condensing  pur- 
poses is  sufficient  in  the  Allegheny  River  for  a  plant 
of  250,000  kw.  to  300.000  kw. 

The  territorj^  served  includes  the  great  coal-producing 
fields  of  we.stei-n  Pennsylvania,  and  the  power  company's 
largest  customers  are  the  coal  companies.  There  are 
about  400  mines  connected,  one  company  having  thirty- 
three  mines  and  a  monthly  consumption  of  2,800,000 
kw.-hr.  Next  in  importance  to  the  coal  mines  are  the 
steel  mills,  particularly  the  steel  furnaces.  There  are 
seventy  of  these  furnaces,  ranging  in  capacity  from  very 
small  units  to  those  of  10-ton  rating,  with  a  gross 
demand  of  25.000  kw.  to  30.000  kw.  The  company  has 
grown  out  of  the  amalgamation  of  fifty-seven  smaller 
companies  serving  individual  communities.  It  operates 
nine  steam  stations,  two  water-power  and  two  gas- 
engine  stations.    But,  with  the  exception  of  two,  these 


are  small  and  inefficient  and  will  be  shut  down  as  soon 
as  modern  generating  capacity  is  available  to  take  care 
of  the  load.  The  main  source  of  power  is  the  Connells- 
ville  station  of  60,000  kw.  maximum  rating,  which  is  in 
the  center  of  the  Connellsville  coke  region,  in  the  ea.stern 
part  of  the  territory  served.  The  West  Penn  Power 
Company  also  owns  30,000  kw.  of  the  capacity  of  the 
Windsor  station,  at  the  western  edge  of  its  territory'. 
This  is  a  modern  station  having  four  30,000-kw.  units 
installed  as  described  in  the  Elkctrical  World  of  Feb.  9 
and  16,  1918.  The  owners  of  the  Windsor  plant  have 
11,000  acres  of  Pittsburgh  coal,  sufficient  for  the 
ultimate  capacity  of  250,000  kw.  for  between  fifty  and 
sixty  years. 

For  a  long  time  the  growth  in  the  Allegheny  Valley 
district  has  been  hindered  by  the  lack  of  proper  power 
generating  facilities.  But  in  1917  two  25,000-kva. 
units  were  contracted  for,  to  be  installed  in  a  new 
station  in  this  vicinity.  On  account  of  war  financing 
conditions  the  construction  of  the  power  house  was  held 
up  until  the  fall  of  1918,  when  a  contract  was  closed 
with  the  United  States  government  for  the  erection  of 
these  two  units,  on  the  basis  that  the  government  w^ould 
advance  40  per  cent  of  the  cost  of  the  power  hou.«e  and 
the  necessarj'  transmission  lines.  The  total  cost  was 
estimated  at  $6,000,000.  This  contract  called  for  a 
valuation  three  years  after  the  close  of  the  war  and 
required  the  company  to  return  to  the  government  the 
difference  between  60  per  cent  invested  by  the  company 
and  the  appraised  value  of  the  plant  at  that  time. 

On  the  advice  of  its  consulting  engineer,  S.  A.  Taylor, 
the  companv  purchased  a  block  of  3,734  acres    (1,510 
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hectares)  of  twin-vein  Freeport  coal  close  to  the  town 
of  New  Kensington  and  at  the  border  of  the  town  of 
Springdale,  on  the  Allegheny  River.  This  coal  has  an 
average  thickness  through  the  field  of  7  ft.  5  in. 
(2.2i>  m.)  On  approaching  the  owners  of  the  tract  of 
coal,  however,  it  was  found  impossible  to  purchase  it, 
so  a  lease  of  the  coal  acreage  was  concluded,  calling  for 
an  initial  rate  of  mining  of  200,000  tons  per  year,  to 
increase  in  twelve  years  to  750,000  tons,  which  is  to  be 
continued  until  the  field  is  exhausted. 

Condensing  Water  from  the  Allegheny  River 
The  company  was  fortunate  in  securing  the  last  large 
tract  of  land  available  for  manufacturing  purposes  on 
the   Allegheny   River.      At   this  point   the   river  has   a 
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HANDLING   CX)AL   FROM    MINE   SHAFT   OR   RAIL 

maximum  rise  of  about  32  ft.  (9.8  m.),  but  the  turbine 
room  floor  is  7  ft.  (2.1  m.)  above  the  highest  flood  on 
record,  and  an  additional  protection  of  3  ft.  (1  m.)  can 
be  obtained  by  increasing  the  height  of  the  light  wells. 
The  tract  is  83  acres  (33.6  hectares),  and  was  covered 
with  about  17  ft.  (5.2  m.)  of  silt,  below  which  is  about 
50  ft.  (15  m.)  of  gravel  overlying  the  rock  formation. 
In  addition,  the  ground  is  low-lying,  affording  con- 
siderable ash  storage.  The  site  is  served  by  the  Cone- 
maugh  division  of  the  Pennsylvania  Railroad  and  by  the 
Allegheny  Valley  Street  Railway  Company  (affiliated 
with  the  power  company),  which  provides  street-car 
service  both  up  and  down  the  river  from  this  point. 
The  site  is  within  2  miles  (3.2  km.)  of  New  Kensington, 
so,  under  normal  conditions,  there  should  be  ample  labor 
supply. 

The  properties  of  the  coal  to  be  used  are  as  follows, 
in  percentage:    Moisture,   0.91;   volatile   matter,   33.35; 


fixed  carbon,  56.06;  ash,  9.68.  The  content  of  sulphur  is 
0.79  per  cent  and  of  phosphorus  0.036  per  cent.  The 
B.t.u.  on  a  dry  basis,  determined  by  bomb  calorimeter, 
is  13,866.* 

The  power-house  tract  includes  83  acres  (33.6 
hectares)  of  level  ground,  which  would  furnish  suffi- 
cient spare  to  dump  ashes  from  at  least  10,000,000  tons 
of  the  coal  used.  In  addition,  there  is  a  large  ravine 
back  of  the  power  house,  which,  following  the  tj^pical 
steel  mill  and  railroad  practice  in  the  Pittsburgh  dis- 
trict, can  be  filled  to  a  depth  of  200  ft.  (60  m.)  and 
will  furnish  sufficient  additional  storage  to  take  care  of 
the  entire  field  of  coal. 

The  large  acreage  around  the  power  house  was  also 
secured  with  the  idea  that  at  some  future  date  by- 
product or  gas-generating  plants  might  be  built  in  con- 
nection with  power  houses.  A  yard  about  250  ft. 
(75  m.)  in  width  extends  between  the  railway  track 
.system  and  the  river,  which  will  provide  the  coal  storage 
for  the  plant.  It  is  intended  ultimately  to  place  a  coal- 
handling  bridge  over  this  yard  so  that  coal  can  be 
loaded  from  railway  cars  or  from  the  river  into  storage 
and  from  storage  to  a  belt-conveyor  handling  the  coal 
to  railway  track  hopper.  The  practice  of  the  West 
Penn  Power  Company  is  to  store  sixty  days'  require- 
ments. The  initial  storage  will  be  50,000  tons. 
Ultimately  the  storage  will  be  four  to  five  times  this 
amount. 

The  sources  of  coal  supply  for  the  power  station  are: 
First,  the  mine,  which  is  laid  out  for  a  capacity  of  3,000 
tons  a  day ;  second,  the  railway,  for  which  a  double- 
track  hopper  is  provided  on  which  a  rotary  dump  for 
railroad  cars  can  be  placed  if  advisable;  third,  from 
storage;  fourth,  river  coal. 

Lump  coal  for  the  power  house  passes  through  three 
crushers  any  two  of  which  have  sufficient  capacity  to 
handle  the  output  of  the  mine.     The  coal  is  elevated  to 
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the  power  house  by  means  of  a  42-in.  (1  m.)  belt,  having 
an  ultimate  capacity  of  500  tons  per  hour,  the  slack 
being  fed  on  to  the  belt  first  and  the  crushed  coal 
dropped  on  top  of  it,  thus  reducing  the  wear  on  the 
b_elt. 

Coal  received  by  railroad  or  from  storage  is  dumped 
into  a  double-track  hopper  32  ft.  x  40  ft.  (9.7  m.  by 
12.2  m.),  the  coal  being  fed  to  a  pan  conveyor  having 
a  capacity  of  500  tons  an  hour  and  delivered  to  any 
of  the  three  crushers.  Where  it  is  desired  to  handle 
river  coal  directly  to  the  power  house  it  will  be  unloaded 
by  a  coal  bridge  directly  into  this  track  hopper,  and 
from  there  through  the  crushers  to  the  power  house. 

At  the  top  end  of  the  belt  elevator  the  coal  is  either 
discharged  directly  into  the  large  center  bunker  of  the 


•Including  tlif  high-ash  band,  the  B.t.u.  would  be  reduced  to 
13.250,  but  the  avfi'HBi'  fusing  point  of  the  ash  would  be  increased 
••ibout  3(1  deit.  ami  tin-  pi n .  ntagc  of  a.sh  to  \1.Z  vvv  cent.  It  is 
not  the  pie.sf.nt  intintlon  to  burn  tlie  higli  asli  coal. 
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power  house  or  fed  to  either  of  two  conveyors  running 
along  the  end  of  the  power  house,  which  deliver  the 
coal  in  turn  to  the  belts  over  the  side  bunkers.  These 
five  belts  have  a  capacity  of  250  tons  an  hour  each. 

Coal  Bunkers. — The  bunkers  are  of  the  suspension 
type,  lined  with  concrete.  Their  capacity  is  about  800 
tons  per  boiler,  or  about  five  days'  supjily  for  the  plant 
when  running  under  ordinary  conditions.  By  reducing 
the  load  factor  on  the  i)l:int  and  conserving  coal  in  the 
bunkers  the  plant  could  iJrobal)ly  run  ten  days  on  its 
bunker  coal.  At  the  head  of  the  42-in.  (l-m.)  inclined 
conveyor  is  a  sample  crusher,  which  takes  a  continuous 


it  is  much  simpler  and  also  is  less  expensive  to  maintain. 

The  coal  bunkers  will  be  walled  off  from  the  boiler 
room  to  reduce  noise  and  dust. 

There  are  two  rows  of  boilers  in  the  plant,  each 
equipped  with  two  thirteen-retort  Westinghou.se  stokers, 
the  coal  being  fed  to  the  boilers  by  three  spouts  on  each 
end  of  the  boiler.  The  spouts  are  staggered  so  that  the 
boiler  tubes  can  he  pulled  either  on  the  front  or  on  the 
back  of  the  boiler,  without  moving  the  IG-in.  (40-cm.) 
coal  spouts.  The  boilers  are  of  the  Babcock  &  Wilcox 
(ross-drum  type  of  1,529  hp.  each,  sixteen  tubes  high, 
built  for  a  pressure  of  350  ib.   (24.5  kg.)   and  stokered 
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sample  of  the  coal  being  delivered  to  the  power  house, 
and  crushes  it,  retaining  it  for  analysis  if  this  should 
be  desired. 

Mca.'ninnr}  Coal. — The  coal  to  the  power  house  is 
measured  as  received  from  the  miner,  or  on  a  Merrick 
"weightometer"  on  the  42-in.  inclined  belt.  Coal  to 
the  individual  boilers  is  measured  by  stoker  counters. 
As  the  same  type  of  coal  will  be  used  continuously  in 
the  power  house,  this  means  of  measuring  should  be  at 
least  as  accurate  and  probably  more  so  than  with  the 
lorry  system,  when  the  personal  element  and  the  ten- 
dency to  forget  to  record  a  portion  of  the  charges  to  the 
boiler  are  taken  into  consideration.  The  disadvantage 
of  the  dust  caused  by  the  latter  system  is  also  eliminated. 
While  not  so  accurate  as  the  individual  weighing  devices, 


so  that  with  an  average  grade  of  coal  having  about  10 
per  cent  a«h  they  can  deliver  a  maximum  of  185,000  Ib. 
(8-3.000  kg.)  of  steam  per  hour.  Under  these  condi- 
tions the  drop  through  the  superheater  and  dr\-  pipes  is 
25  lb.  (1.75  kg.)  and  the  superheat  is  235  deg.  Fahr. 
(113  deg.  C). 

Rkditcing  Soot-Blowing  Operations 

The  boilers  are  equipped  with  Diamond  soot  blowers, 
having  nine  elements  on  each  side.  One  soot-blower 
element  is  placed  under  the  tK)ttom  row  of  tubes  near 
the  front  header,  another  element  ju.st  above  the  two 
lower  rows  of  tubes  near  the  baffle,  so  as  to  remove  the 
slag  from  the  bottom  of  the  first  pass.  From  expe- 
rience in  the  company's  other  plants,  the  soot  blowers 
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lengthen  the  period  of  actual  service  of  the  boiler  300 
per  cent,  it  being  necessary  to  take  the  boilers  off  once 
a  week  to  have  the  tubes  scraped  when  not  so  equipped 
and  only  once  a  month  with  the  elements  installed. 
The  experience  of  the  West  Penn  company  is  that  the 
proper  protection  and  cooling  of  these  blowers  has  much 
more  effect  on  the  life  of  the  units  than  the  material  of 
which  the  blower  is  made.  For  this  reason  each  element 
is  placed  in  a  brick  or  tile  pocket,  permitting  air  from 
the  forced-draft  system  to  blow  through  and  cool  the 
element,  except  when  the  tubes  are  '-eing  cleaned; 
under  the  latter  condition  the  pressure  of  the  steam 
closes  the  check  valve. 

The  boilers  are  being  provided  with  a  set  of  platforms, 
giving  accessibility  to  the  various  inspection  doors  and 
valves.  The  boilers  are  covered  on  the  front,  back  and 
top  with  steel  plate.  The  side  walls  are  not  covered. 
The  boilers  are  wide  enough  for  a  fourteen-retort  stoker, 
but  one  retort  was  eliminated  in  order  to  thicken  the 
walls   at  the   bottom   11   in.    (28   cm.),   thus   giving   a 

32.5 -in.  (82.5- 
cm.)  brick  wall 
at  the  bottom 
and  a  21.5-in. 
(54.5-cm.)  wall 
at  the  top. 

Stokers. — 
Each  stoker  is 
divided  into 
four  sections. 
Three  steel 
plates  are  placed 
in  the  wind 
box  under  the 
stoker,  separat- 
ing the  wind 
box  into  corre- 
sponding divi- 
sions. Each  sec- 
tion has  its  own 
air  supply  and 
valve  so  that 
the  air  admitted 
to  any  of  the 
eight  sections  into  which  the  stoker  is  divided  can  be 
regulated.  The  stoker  is  provided  with  a  double  clinker 
grinder  similar  to  that  in  use  in  several  other  plants, 
the  manufacturer  guaranteeing  that  the  percentage  of 
coke  in  the  ash  shall  not  exceed  14. 

Driving  each  stoker  at  each  side  of  the  boiler  is  a 
double-speed  alternating-current  motor  of  the  pole- 
changing  type,  a  maximum  range  in  speed  of  from  25 
per  cent  to  full  speed  being  obtainable.  The  two  motoric 
are  regulated  by  a  double  controller  worked  by  a  single 
pilot  motor  and  arranged  so  that  either  stoker  may  be 
set  a  maximum  of  two  notches  ahead  of  the  other. 

Forced-Draft  Equipment. — Each  boiler  has  its  own 
individual  forced-draft  fan.  These  fans  take  the  air 
from  the  generator  discharge  on  the  turbine  side  of  the 
boiler  room,  getting  what  additional  air  they  require 
from  outside.  The  air  is  forced  by  the  fan  into  a  duct 
supplying  both  sets  of  stokers  under  the  boiler.  The 
ducts  for  the  various  boilers  are  separated  by  dampers, 
which  can  be  opened  in  case  of  failure  of  any  of  the 
forced-draft  fans,  thus  providing  breakdown  capacity. 
The  fans  have  a  maximum  capacity  of  105,000  cu.ft. 
(2,970  cu.m.)  of  air  a  minute  at  7  in.  (18  cm.)  pressure. 
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sufficient  to  operate  the  boilers  at  450  per  cent  rating. 
The  fans  are  driven  by  brush-shifting  alternating-cur- 
rent motors  with  direct-current  motor  characteristics. 

The  boilers  will  ordinarily  be  operated  at  a  maximum 
of  from  300  to  350  per  cent,  and  the  average  will  be  200 
to  250  per  cent.  The  losses  at  these  partial  loads  for  the 
straight  alternating-current  motor  are  excessive, 
although  this  can  be  partly  overcome  by  using  two 
motors.  The  brush-shifting  motor,  however,  is  more 
efficient  and  has  considerable  advantage  where  automatic 
regulation  is  contemplated.  The  efficiency,  for  instance, 
at  250  per  cent  rating  of  the  boiler  is  estimated  at 
47.5  per  cent  for  the  slip-ring  motor,  as  against  80  per 
cent  for  the  brush-shifting  motor.  These  motors  are 
rated  at  175  hp.,  and  the  studies  indicated  that  there 
was  an  average  reduction  in  the  losses  of  21  kw.  by 
using  the  brush-shifting  motor.  This  type  of  motor  har 
been  tried  out  with  very  satisfactory  results  by  one  of 
the  large  coal  companies  in  the  Pittsburgh  district  for 
driving  ventilating  fans. 

Induced-Draft  Equipment. — Each  boiler  is  equipped 
with  two  single  Sturtevant  fans  with  two  motors,  one 
of  175  hp.  and  one  of  400  hp.  capacity,  the  whole  set 
being  interconnected  by  flexible  couplings.  There  is  a 
Francke  coupling  between  the  175-hp.  motor  and  the 
fans  and  a  Cutler-Hammer  magnetic  coupling  between 
the  400-hp.  motor  and  the  fan.  Ordinarily  the  two  fans 
will  be  driven  by  the  175-hp.  motor,  which  has  sufficient 
capacity  to  operate  the  boilers  at  300  to  350  per  cent 
rating.  In  case  of  serious  breakdown  it  will  be  neces- 
sary to  open  the  Francke  coupling  and  disconnect  the 
175-hp.  motor.  In  case  it  is  desired  to  have  more  draft 
than  can  be  furnished  by  the  small  motor,  the  400-hp. 
motor  is  brought  up  to  speed,  the  magnetic  clutch  closed 
and  current  supply  to  the  175-hp.  motor  disconnected. 
With  this  combination,  in  case  of  any  one  unit  going 
down,  considerable  capacity  can  still  be  obtained  out  of 
the  boilers.  Either  half  of  this  unit  will  operate  the 
boiler  up  to  300  per  cent  rating,  but  not  so  efficiently 
as  the  two  fans  will  together. 

The  induced-draft  fans  are  installed  on  a  concrete 
platform  some  distance  above  the  boiler,  there  being 
sufficient  space  between  the  boiler  and  the  induced-draft 
fan  to  permit  of  the  installation  of  an  economizer.  The 
characteristics  of  the  fan  are  such  that,  with  the  cooler 
gases  that  would  be  obtained  from  an  economizer,  they 
will  operate  the  boilers  at  the  same  rating.  The 
maximum  draft  required  to  operate  the  boilers  at  400 
per  cent  rating  is  5  in.  (12.7  cm.);  with  economizers 
this  would  be  increased  to  7  in.  (17.8  cm.). 

The  controls  for  the  stoker  and  two  175-hp.  fan 
motors  are  of  the  clapper  type,  the  dials  being 
operated  by  pilot  motors  controlled  either  by  hand  or 
automatically.  The  40()-hp.  induced-draft  fan  motors 
are  arranged  to  operate  by  hand  only;  the  automatic 
regulation  would  then  be  on  the  stoker  and  forced-draft 
fans  only. 

Ash-Handling  Requirkd  Considerable  Attention 

The  problem  of  ash  handling  is  one  of  the  most 
serious  in  the  operation  of  large  power  plants.  Ashes 
usually  constitute  one-fifth  to  one-sixth  of  the  bulk  of 
coal  to  be  handled,  and  the  conditions  under  which  they 
are  usually  handled  in  most  plants  make  it  much  more 
difficult  to  obtain  labor.  This  is  due  to  a  great  extent 
to  the  fact  that  air  for  the  forced-draft  fans  is  very 
frequently  brought  in  through  the  ash  tunnels  and  that 
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where  ashes  are  dropped  into  hoppers  under  the  stokers 
having  gates  on  the  bottom  there  is  sufficient  leakage 
of  water  from  the  gates  to  produce  vapor  so  dense  that 
it  is  impossible  in  cold  weather  to  see  any  distance. 
When  ashes  are  dumped  from  a  stoker  not  having  a  con- 
tinuous discharge,  water  is  applied  to  quench  the  ashes. 
This  produces  carbon  monoxide  and  probably  hydrogen. 
This  gas  will  escape  from  the  bottom  of  the  ash  pit 
through  the  doors,  and  with  sufficient  pressure  to  give  a 
blow-torch  flame,  sometimes  shooting  out  from  8  ft.  to 
10  ft.  (2.4  m.  to  3.4  m.)  from  the  ash-pit  door.  Such  a 
flame  is,  of  course,  very  destructive  to  ironwork,  and  in 
connection  with  the  suli)hur  in  the  ashes  it  makes  the 
life  of  a  steel  ash  hopper  very  short. 

To  overcome  these  difliculties  the  Springdale  plant  is 
equipped   with   an   ash-handling   system    modeled   after 


the  plant.  The  design  also  has  the  additional  advantage 
that  if  disposal  of  the  ash  by  means  of  a  continuous 
cableway  system  is  more  economical,  the  cableway  can 
be  run  through  the  ash  tunnel  and  loaded  by  the  crane, 
at  a  ven,'  slight  expense  for  modifications.  The  ashes 
can  also  be  dredged  out  by  a  centrifugal  pump  and 
delivered  by  a  pipe  line  in  case  of  emergency. 

Boilers  Are  Controlled  from  a  Central  Board 

The  control  for  the  four  boilers  is  centered  in  a  room 
ill  the  main  firing  aisle  of  the  boiler  room.  The 
switches  controlling  the  supply  to  the  various  motors  are 
inside  the  room,  and  the  instruments  and  controls  for 
the  motors  for  four  of  the  boilers  are  on  the  outside. 
The  piping  will  all  be  in  the  inside  of  the  room,  which 
will  be  steam-heated  to  prevent  freezing  of  instruments 


VIEW  OF  BOILER  ROOM  DURING  CONSTRUCTION 

that  installed  at  the  power  house  of  the  Kansas  City 
Power  &  Light  Company,  modified,  however,  in  that 
there  are  two  ash-handling  galleries  in  that  plant, 
whereas  in  the  Springdale  plant  both  rows  of  boilers  dis- 
charge to  a  single  gallerj-,  so  that  a  single  railroad 
track  and  crane  runway  handle  the  ashes.  The  ashes  in 
falling  from  the  boilers  drop  directly  into  a  large  tank 
of  water,  are  immediately  quenched  and  fall  to  the 
bottom  of  the  pit.  Sprays  are  placed  at  the  elevation 
of  the  stokers,  so  that  with  the  large  pocket  above  the 
clinker  grinders  the  ashes  and  clinkers  should  be  dead 
before  being  discharged  by  the  clinker  grinders.  With 
ordinary  operation  the  height  of  the  ashes  should  not 
exceed  the  top  of  the  water  in  the  pit ;  however,  in  case 
of  breakdown  or  flood  there  are  four  to  five  days'  ash 
storage  in  the  chute,  and  doors  are  provided  to  give 
access  to  the  chute  to  remove  clinker  in  case  the  ashes 
bridge  in  the  chutes.  One  crane  operator  with  a  train 
crew  of  two  men  will  handle  the  entire  ash  output  from 
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in  the  winter.  This  will  also  eliminate  the  open  sala- 
mander quite  frequently  found  in  power  houses  in  the 
cold  weather,  so  that  when  the  boilers  are  being 
operated  at  a  capacity  that  will  not  make  the  boiler  room 
comfortable  the  operators  can  get  warm  at  the  heater 
in  the  control  room. 

The  instruments  for  each  boiler  are  Bailey  boiler 
meters,  recording  the  steam  flow,  air  flow  and  pressure 
in  the  furnace;  four-in-one  draft  gages,  manufactured 
by  the  Precision  Instrument  Company,  and  Foxboro 
three-in-one  recording  gages,  recording  the  steam 
temperatures  and  pressure,  degree  of  superheat,  etc. 

The  stoker  and  fan  motors  are  arranged  for  auto- 
matic boiler  control.  No  economizers  were  in.stalled  in 
the  initial  installation  because  it  was  believed  that  the 
government  would  not  care  to  advance  money  for 
apparatus  that  was  not  absolutely  necessary. 

Another  installment,  dealing  particularly  with  the 
turbine  room,  will  appear  in  an  early  issue. 


Steam-Plant  Metering  Practice 

The  Checking  of  Losses  in  the  Boiler  Rooms  and  the  Turbine  Rooms  of  Large  Central  Stations 

by  the  Aid  of  Records  from  Instruments  Is  Passing  Through  the  Stage  Today  Which 

Was  Reached  by  the  Electrical  End  of  the  Station  Years  Ago 

By  ROBERT  E.   DILLON 

Assistant  Superintendent  Generating  Department  Edison  Electric  lUitnvinating  Company  of  Boston 


NOT  very  long  ago  the  usual  steam  equipment 
included  little  more  than  the  steam-pressure 
gage  and  the  U-tube  draft  gage,  the  inte- 
grating watermeter  and  the  coal  scales. 
Other  factors  were  interpreted  from  actual  observations, 
according  to  the  judgment  of  the  fireman  and  engineer. 
The  fireman  noted  the  condition  of  the  fire  by  its  appear- 
ance; the  engineer 
noted  the  temperature 
of  the  bearing  by 
feeling  it.  To  be 
sure,  thermometers 
were  made  use  of  dur- 
ing tests  and  water- 
weighing  and  flue-gas 
sampling  devices  were 
used,  but  test  meth- 
ods    were     not     then 


applied    to 
operation. 
Today, 
every-day 


FIG.    1 — ONE  OF  EIGHT   1,232-HP.   BOILERS  EQUIPPED   WITH    METER  PANELS 

From  left  to  right  are  a  pressure  gage  on  the  wind  hex  and  a  stoker 
motor  tachometer  on  the  first  section  of  the  furnace,  a  pressure  gage  on 
tile  wind  hox  and  tachometer  on  the  second  section,  gage  showing  the  draft 
o\-er  the  fire,  a  boiler  meter  and  a  gage  showing  the  draft  in  last  pass  for 
the  entii'e  fin-nace,  wind-box  pressure  gage  and  tachometer  for  the  third 
section,  and  wind-box  pressure  gage  and  tachometer  foi-  the  fourth  sec- 
tion. The  steam  pressure  gages  are  moimted  at  the  side  of  the  boiler 
hut  are  not  visible  in  this  view.  The  rheostat  control  handles  for  the  four 
stol<er  motors  are  shown  under  the  four  sets  of  sectional  meters.  The 
rheostat  control  handle  at  the  middle  of  the  boiler  regulates  the  blower  fan 
speed.  The  set  of  hand  wheels  at  the  base  of  the  boiler  operates  the  aprons 
on  the  clinker  grinder.  The  di-aft  for  each  section  of  the  fvu-nace  is  controlled 
by  lever.s  on  the  side  of  the  boiler.  Since  this  iiicture  was  taken  two  other 
meters  have  been  installed  on  the  front  of  eacli  boiler.  One  records  on  a 
circular  chart  the  economizer  incoming  and  outgoing  feed-water  tempera- 
tures, and  the  other  records  the  incoming  and  outgoing  flue-gas  temperatures. 


every-day 

however, 

operation 
is  nothing  but  a  con- 
tinual series  of  tests. 
Instruments  have 
been  developed  within 
the  past  few  years 
and  have  come  rapidly 
into  common  use 
givfng  indications 
by  which  the  fireman 
and  the  engineer  can 
supplement  their  ex- 
perience in  interpret- 
ing observable  condi- 
tions ;  or,  rather,  they 
can  supplement  the 
indications  of  these 
instruments  by  their 
experience,  for  it  has  come  to  the  point  now  where  the 
instrument  and  the  meter  give  the  more  reliable  and 
dependable  information.  The  operator,  however,  has 
advanced  also  with  the  development  in  metering,  for 
with  the  greater  information  at  hand  his  problem  is 
not  merely  to  keep  the  plant  running  but  to  keep  it  run- 
ning at  maximum  efficiency. 

Flow  Meters  and  Flue-Gas  Thermometers 
ARE  A  Great  Help 

The  .tteam-flow  meter  of  indicating  type  has  an  ex- 
tensive field  of  application.  It  has  been  developed  to 
a  high  degree  of  dependability.  When  used  with  the 
diaphragm  orifice  it  is  practical  and  accurate.  The  law 
governing  flow  through  an  orifice  has  been  established 
and  the  rules  for  the  installation  of  the  meter  and  orifice 
have  been  fixed,  eliminating  the  uncertain  errors  of 
older  installations.  One  feature  of  the  diaphragm  ori- 
fice which  commends  itself  is  the  ease  with  which  it  may 
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be  installed  in  an  existing  steam  line  without  changing 
the  piping. 

The  remote-reading  type  is  the  most  recently  de- 
veloped type  of  this  meter.  It  consists  of  a  means  for 
varying  an  electric  current  in  proportion  to  the  steam 
flow  and  measuring  the  current  with  an  alternating-cur- 
rent meter.     Wherever  a  constant-potential  current  is 

available  these  meters 
will  give  good  results 
if  they  are  properly 
installed  and  regu- 
larly inspected. 

Most  of  the  energy 
wasted  in  the  boiler 
room  is  in  the  form 
of  heat  in  the  flue 
gases,  and  the  impor- 
tance of  checking  this 
waste  as  much  as  pos- 
sible has  brought  the 
flue-gas  thermometer 
and  pyrometer  into 
common  use.  Cheap 
pyrometers  are  en- 
tirely unreliable.  Good 
ones,  however,  can  be 
obtained  and,  al- 
though  expensive, 
must  be  considered 
an  important  part  of 
the  metering  equip- 
ment of  the  boiler 
room. 

The  greatest  stride 
in  development  per- 
haps has  been  made 
in  curve-drawing  in- 
struments. Until  re- 
cently there  was  no 
practicable  method  of  getting  a  continuous  record  that 
would  show  separately  the  performance  of  boiler  and 
furnace.  There  are  now,  however,  reliable  instruments 
that  will  give  continuous  records  from  which  the  effi- 
ciency and  output  of  the  boiler  and  furnace  separately 
and  other  conditions  may  be  figured. 

From  the  theoretical  standpoint,  the  CO,  recorder,  in 
con.junction  with  the  steam-flow  meter  and  flue-gas  ther- 
mometer, offers  the  surest  record  of  the  condition  of  the 
furnace.  The  CO,  recorder,  however,  has  not  yet  been 
developed  to  the  point  of  reliability  which  the  theory 
demands,  unless  given  constant  skilled  attention,  and 
at  this  time  a  better  average  accuracy  can  be  obtained 
by  comparing  records  of  steam  flow,  air  flow  and  flue- 
gas  temperature.  One  form  of  meter  is  on  the  market 
which  conveniently  gives  these  three  records  on  one 
chart. 

The  value  of  such  an  instrument  in  the  boiler  room 
depends  upon  the  principle  that  for  efficient  operatior 
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a  definite  amount  of  fuel  per  hour  Is  required  to  pro- 
duce a  given  steam  flow,  a  id  a  definite  volume  of  flue 
jT-M  holding  a  given  proportion  of  excess  air  must  pass 
through  the  boiler  in  order  to  burn  this  fuel.  Any 
thange  in  the  relation  between  steam  flow  and  air 
flow  is  due  to  a  change  in  the  proportion  of  excess  air. 
There  are  several  factors  which  tend  to  upset  this  ratio, 
as,  for  example,  soot  on  the  tubes,  scale,  etc.,  which 
condition  is  indicated  by  the  flue-gas  temperature;  but  if 
this  type  of  meter  is  iipi)!ied  to  a  l)oiler  which  is  main- 
tained in  good  operating  condition,  the  instrument  will 
give  reasonably  accurate  records  with  fewer  mainte- 
nance troubles  than  are  experienced  with  the  CO,  re- 
;'order. 

In  order  to  determine  the  over-all  efliciency  of  the 
boiler  and  furnace  the  coal  supplied  to  the  furnace 
should  be  measured.  The  non-automatic  platform  scale 
has  given  good  service  in  this  capacity  for  several  years. 
At  the  present  time  these  are  being  installed  on  the 
traveling  larry  in  many  new  plants. 

Automatic  scales,  however,  have  been  coming  for- 
ward. The  integrating  conveyor  type  and  the  automatic 
platform  scales  have  been  developed  and  are  accurate 
and  reliable.  Many  companies  are  using  these  types 
of  scales  and  paying  for  their  coal  on  the  basis  of  the 
records  from  them.  The  conveyor  types,  however,  still 
require  freijuent  adjustment  and  calibration. 

Tachometers  are  useful  in  the  boiler  room  and  the 
turbine  room.  These  consist  either  of  the  direct-cur 
rent  magneto  and  voltmeter  type  or  the  vibrating-reed 
type.  The  former  of  these  is  well  adapted  for  indicat- 
ing the  speed  of  stokers,  giving  the  fireman,  in  conjunc- 
tion with  the  draft  g;ige,  information  which  is  of  valu- 
able assistance.  The  dial  of  this  instrument  may  be 
calibrated  in  terms  of  the  speed  of  the  stoker,  pounds  of 
coal  per  hour,  or  in  draft  pressure  required  to  burn  the 
coal  which  is  being  fed. 

The  vibrating-reed  type  of  speed  indicator  is  a  con- 
venient device  which  will  indicate  the  speed  of  a  turbine 
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The  draft  gage  is  one  of  those  instruments  which 
are  indispensable  to  the  fireman  as  an  aid  in  operating. 
The  fireman  must  have  a  set  of  draft  gages  that  are  re- 
liable, reasonably  accurate  and  easily  read.  The  U-tube 
has  long  been  the  only  instrument  available.  It  is 
difficult  to  read  this  gage  at  a  distance,  however,  and 
it  becomes  inaccurate  frequently,  owing  to  the  evapora- 
tion of  the  liquid.     Another  type  is  being  brought  for- 


FIG. 


5 — PLOT    MADE  FROM   CO3  AND  BOILER-METER  CHARTS  TO 
COMPARE  THE   INDICATIONS 


ward,  designed  on  the  principle  used  in  the  aneroid 
barometers.  This  can  be  provided  with  a  large  pointer 
and  scale  so  that  it  can  be  easily  read  from  a  distance 
of  15  ft.  or  20  ft.  (4.5  m.  or  6  m.).  One  maker  has 
put  out  an  instrument  with  several  gages  mounted  in 
the  same  case.  This  is  a  convenient  type  to  use  for 
indicating  the  pressure  or  draft  at  different  points  along 
the  path  of  the  flue  gases. 

With  the  increasing  tendency  toward  interconnection 
of  power  systems  the  subject  of  regulating  the  system 
frequency  has  become  a  matter  of  prime  importance.  A 
device  finding  favor  in  a  number  of  central  stations 
consists  of  a  very  small  self-starting  synchronous  motor 
which  drives  a  hand  on  a  clock  dial  so  that  it  keeps  step 
:.o  long  as  the  frequency  is  maintained  accurately,  with 
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FIG.    2 — SAMPLE  OF   BOILER-METER  CHART.      FIG.    3 — BOILER-METER  CHART  INDICATING  GOOD  OPERATING  CONDITIONS. 
PIG.   4 — ECONOMIZER  FLUE-GAS  AND  FEED-WATER  TEMPERATURES  DURING  THE  CORRESPONDING  PERIOD 

and  filing  are  at  their  hiRliest  .standard.  The  line  on  the  inner 
scale  of  the  chart  is  the  fim-leniperature  line.  .V  CO,  recorder 
chart  was  taken  on  the  same  Ijoiler  dnrinK  the  same  time,  and 
this  has  been  plotted  in  by  hand  and  is  shown  by  the  dotted  line. 


In  FlR.  2  the  outer  line  on  the  chart  was  traced  liy  the  air-fiow 
pen.  Just  insiile  of  tliis  line  is  tiie  steam-Ilow  lin*-.  Tltese  two  lines 
are  drawn  on  a  scale  niarlied  "ft  in  percentage  of  the  hoiler 
rating    and    should    coincide    when    conditions    of    hoiler.    furnace 


or  other  high-speed  machine  by  means  of  mechanical 
vibration  when  bolted  to  the  machine.  It  may  also  be 
used  as  a  remote  instrument  and  its  range  may  be  ex- 
tended for  low  speeds,  in  which  case  it  is  connected 
electrically  to  a  special  form  of  inductor-type  alternator 
with  split  rotor  which  can  be  clamped  around  the  shaft 
of  the  machine  to  be  measured. 


another  hand  on  the  same  dial  driven  by  an  accurate 
clock  movement. 

The  small  synchronous  motor  ought  to  find  a  con- 
siderable field  for  use  driving  meter  movements  such 
as  demand  indicators  and  graphic  meters,  thus  dispens- 
ing with  winding  and  regulating  and  enabling  the 
meters  to  run  for  a  long  period  without  attention. 
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The  use  of  automatic  damper  and  stoker  regulators 
has  made  considerable  advance  in  central  stations.  Re- 
cently a  new  type  has  been  developed  which  holds  much 
promise  of  overcoming  the  inherent  faults  in  former  ap- 
paratus for  this  purpose.  The  new  apparatus  is  oper- 
ated from  the  pressure  in  the  steam  line  beyond  an  ori- 
fice so  that  an  increase  in  steam  flow  acts  upon  the 
regulators,  thereupon  anticipating  the  resulting  drop 
in  pressure,  and  the  stokers  are  speeded  up  before  the 
diff'erence  in  boiler  pressure  takes  place.  The  sensitive- 
ness of  this  regulator  can  be  adjusted  within  wide  limits 


H(j.  6 — .METERING  AND  CONTROL  FOR  FOUR  512-HP.  WATER- 
TUBE  BOILERS   EQUIPPED  WITH    UNDERFEED   STOKERS 

There  is  one  Ijoikr  meter  for  each  of  the  four  boilers  recording 
tile  air  flow,  steam  flow  anrl  (lue-Ka.s  temperature  ;  a  three-in-one 
draft  gage  for  each  holler  imlicatinK  the  pressure  in  the  ash  pit, 
over  the.  fire  and  in  the  back  connection,  and  a  tachometer  on 
each  .stoker  motor.  At  the  bottom  of  the  panel  may  he  seen  the 
rheostat  controls  regulating  stoker  motor  speeds  and  the  rheostat 
control   regulating  the   motor  on    the    forced-draft   fan. 

to  fit  the  requirements  of  the  installation,  and  separate 
adjustment  is  possible  for  the  regulation  of  each  boiler 
controlled  by  the  regulator. 

V-NoTCH  FOR  Measuring  Blow-Down 

Feed  water  is  an  item  for  measurement  which  should 
be  accounted  for  in  the  figures  for  station  efficiency. 
Today  the  V-notch  water  meter  and  the  Venturi  metei 
are  proving  to  be  the  most  practical  types  for  this  pur- 
pose. If  the  V-notch  meter  is  used,  precaution  should 
be  taken  to  install  the  meter  so  that  it  will  not  be  sub- 
ject to  surges  which  will  affect  its  accuracy. 

The  V-notch  meter  has  also  come  into  u.se  for  measur- 
ing blow-down.  When  u.sed  for  this  purpose  it  should 
be  installed  in  connection  with  a  tank  so  as  to  permit 
the  u.se  of  a  meter  of  smaller  capacity.  One  make  of 
meter  built  for  this  purpose  has  an  auxiliary  pen  which 
magnifies  small  rates  of  flow  and  furnishes  an  indica- 
tion of  any  leakage  through  the  blow-down  valves. 


On  account  of  the  evaporation  a  blow-down  meter  will 
not  record  the  total  blow-down  and  an  allowance  must 
be  made  for  this.  Theoretically  at  200  lb.  (14  kg.) 
pressure  there  is  about  19  per  cent  evaporation.  In 
practice,  however,  it  is  not  so  high  as  this,  depending 
upon  various  factors  such  as  the  length  of  the  blow- 
down  line  from  boiler  to  vent,  the  duration  of  the 
blow-down  and  the  temperature  of  the  water  in  the 
mud  drum. 

The  increased  interest  in  the  question  of  efficiency 
in  the  steam  plant  within  the  past  few  years  and  the 
necessity  for  making  each  pound  of  coal  produce  the 
maximum  work  in  these  days  of  expensive  coal  has  ex- 
tended the  practice  of  measuring  all  quantities  which 
have  any  bearing  on  the  efficiency  or  economy.  Ther- 
mometers on  the  steam  line,  the  condensate,  the  feed 
water  and  the  oil  line,  U  tubes  and  barometers  for  meas- 
uring vacuum,  steam-flow  meters  installed  on  each  unit, 
thermometers  on  the  entrance  and  exit  end  of  the  econ- 
omizer, recording  flue-gas  temperatures  and  water  tem- 
peratures— all  these  may  be  used  to  advantage  in 
pointing  out  where  the  losses  are  greater  than  they 
should  be  and  during  what  period  the  condition  exists. 

Modern  Boiler  Control 

Illustrating  the  method  by  which  boilers  are  controlled 
in  a  modern  way  there  is  shown  in  Fig.  6  a  control  board 
installed  in  a  plant  operated  by  a  large  utility  company. 
Since  the  picture  of  the  panel  was  taken  the  controls 
for  the  back  dampers  have  also  been  mounted  on  the 
panel,  so  that  now  the  fireman  may  observe  the  condi- 
tions of  the  fires  from  the  boiler  meters,  regulate  the 
stoker  feeds,  adjust  the  pressures  in  the  ash  pits  ac- 
cording to  the  readings  of  the  tachometers  and  bring 
the  pressure  over  the  fire  to  a  slight  draft  by  control 
of  the  rear  damper  without  leaving  the  board. 

A  similar  board  was  installed  on  a  companion  instal- 
lation of  four  boilers  at  the  same  plant,  but  this  board 
was  equipped  as  a  trial  installation  with  CO.  recorders 
on  the  four  boilers  and  a  boiler  meter  on  one  of  them. 
As  a  result  of  this  trial  equipment  a  later  installation 
of  boilers  in  the  same  plant  was  not  furnished  with  the 
CO,  recorders. 

By  comparing  the  CO,  and  boiler-meter  graphs  in  Fig. 
2,  which  were  made  simultaneously  on  the  same  boiler, 
it  will  be  noted  that  the  conditions  represented  in  one 
are  closely  followed  in  the  other,  but  that  the  CO^  chart 
is  a  little  less  responsive  to  sudden  changes.  In  scan- 
ning the  chart  it  will  be  seen  that  the  conditions  in- 
dicated from  9  a.m.  to  6  p.m.  are  excellent,  but  that 
after  this  period  the  steam-flow  pen  fell  away  from  the 
air-flow  pen,  showing  that  there  was  maintained  enough 
excess  air  to  produce  one-third  more  steam  flow  than 
was  actually  produced.  During  this  period  the  CO, 
dropped  to  10  per  cent  while  the  boiler  was  steaming. 
These  indications  show  that  the  fuel  bed  was  not  in 
good  condition  after  6  p.m.  or  that  the  air  pressures 
were  not  maintained  properly. 

The  completeness  of  the  information  afforded  by 
the  boiler-room  meters  and  their  reliability  have  in- 
fluenced the  design  of  many  new  boiler  rooms  toward 
remote  control  and  the  operation  of  all  the  boilers  in  a 
plant  from  a  central  point  will  undoubtedly  be  seen  in 
the  near  future.  As  a  result  of  the  advancement  in 
metering,  the  operation  of  this  part  of  the  station  is 
becoming  systematized  and  losses  are  being  reduced 
where  this  is  most  needed. 
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Inspection  Tests  for  Electrical  Equipment 

Methods  Followed  by  Rochester  Gas  85  Electric  Corporation  in  Inspecting  and  Testing 

Generators,  Relays,  Oil  Switches,  Transformers,  Distribution 

Circuits,  Meters  and  Batteries 


By  A.  S.  MacDOWELL 

Superintendent  Electric  Generation  Rochester  (N.  Y.)  Gas  &  Electric  Corporation 
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S  THE  most  effective  method  of  maintaining 
apparatus  in  proper  operating  condition 
is  by  regular  and  frequent  tests,  it  is  evident 
that  the  procedure  adopted  by  the  mainte- 
nance organization  is  of  extreme  importance.  During 
the  war  period  it  was  not  possible  to  follow  this  work 
as  closely  as  its  importance  warranted,  and  the  result 
was  an  epidemic  of  breakdowns  of  equipment  that  prob- 
ably could  have  been  prevented  had  the  pre-war  schedule 
been  in  effect. 

As  a  result  of  this  experience  the  Rochester  Gas  & 
Electric  Corporation  has  adopted  a  more  vigorous  main 
tenance  schedule.  The  maintenance  force,  consisting 
of  five  men,  operates  during  light-load  periods  from  5 
p.m.  to  1  a.m.  These  men  continuously  make  the  rounds 
of  the  ten  stations  and  substations  on  a  schedule  which 
permits  inspection  and  tests  of  all  station  electric  equip- 
ment and  tie  lines  approximately  once  every  six  months. 

TYPICAL  RKPORT  ON  UEI,.\Y  TESTS  AT  STATION  NO.  3 
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Testing  and  maintenance  records  are  filed  by  stations 
with  subdivisions  for  the  different  types  of  apparatus, 
such  as  relays,  oil  switches,  etc. 

Inspecting  and  Testing  Generators 

The  procedure  followed  for  generating  equipment  is 
as  follows:  A  megger  test  is  applied  separately  to  the 
armature  winding  and  to  the  three-phase  cable  between 
generator  and  station  bus.  The  cable  is  then  recon- 
nected to  generator  and  a  megger  test  is  applied  to  the 
combination.  Values  under  1  megohm  for  every  1,000 
volts  for  which  generator  and  cable  were  designed  are 
considered  unsafe,  and  the  necessary  steps  are  then 
taken  to  dry  out  equipment  or  locate  fault.  The  gen- 
trator-tield  winding  is  given  a  leakage  test  with  volt- 
meter to  determine  insulation  ohmic  resistance.  For 
this  test  the  following  values  are  considered  safe: 

Less  than  10  volts  for  field  designed  for  125  volts. 

Less  than  25  volts  for  field  designed  for  250  volts. 

Less  than  50  volts  for  field  designed  for  500  volts. 

Alternating-current  generators   installed   within   the 

last  ten  years  have  been  specified  with  all  armature  leads 

brought  out  of  winding,  as  shown  in  Fig.  1,  to  permit 

the  use   of   differential   relays.     While  a  generator   is 


running  in  parallel  with  other  units  carrying  the  load, 
the  relays  are  tested  by  successively  short-circuiting 
each  current  transformer  connection  at  the  relay,  which 
should  cause  the  relay  to  operate,  tripping  main  and 
field  switches.  The  minimum  current  in  generator 
windings  required  to  trip  switches  under  the.se  condi- 
tions is  also  noted.  On  older  types  of  alternating-cur- 
rent generators  equipped  with  reverse-energy  relays 
a  similar  test  is  made  by  reversing  current  transformer 
connection  at  relay  and  noting  current  at  which  oil 
switch  trips.     A  high-potential  testing  transformer  is 

P//  Circufi- 
;\,     Brea/rer 


FIG.     1 — RELAY     CONNECTIONS     WHERE     ARMATURE     LEADS     ARE 
BROUGHT  OUT  OF  WINDING  FOR  DIFFERENTIAL  RELAYS 

now  on  order  for  applying  a  150  per  cent  voltage  test 
to  the  armature  winding  of  alternating-current  gen- 
erators. This  test  will  be  made  once  a  year  after  the 
seasonal  peak  period. 

Only  two  serious  cases  of  alternating-current  gener- 
ator trouble  have  occurred  during  the  past  ten  years, 
as  follows:  One  3,000-kva.,  11.000-volt,  2.5-cycle  water- 
driven  generator  was  completely  burned  out  owing  to 
the  station  being  flooded.  The  field  of  a  7,500-kva.,  11,- 
000-volt,  25-cycle  turbo-generator  heated,  burning  the 
insulation  of  field  winding,  and  the  insulation  of  a  sec- 


REPORT  FOR  OIL.  SWITCH   INSPECTION'  AND   MAINTE- 
NANCE AT  STATION  NO.   4 

Cleaned  oil  switches  on  tic  line  No.  404.  Found  oil  O.K.  Contact 
fingers  either  broken  or  badly  burned.  Replaced  six  of  them 
and    put    in   Kood   condition. 

Cleaned  oil  switches  on  tie  line  No.  408.  Found  one  tank  about 
quarter  full  of  oil  (no  apparent  leakage  in  tank).  Replaced 
four  contact  flngers  which  were  broken  or  burned.  Cross-bar 
on  one  phase  Lagged  behind  the  other  in  making  contitct. 
Put  in  good  condition  and  filled  tank,  which  was  partly  filled. 

Cleaned  oil  switches  on  B  and  C  phase  (A  phase  reported  last 
week)  of  railway  rotary.  Found  oil  very  dirty.  Contacts 
broken,  one  missing.  Wooden  connecting  rod  on  cross-bar 
loose  at  the  top  support  and  C  phase  lagged  in  making  con- 
tact.     Filh'd  with  clean  oil  and  put  in  good  condition. 

Cleaned  oil  switches  on  .No.  403.  Found  oil  O.K.  Contacts  badly 
burned.  Cross-bars  on  B  phase  badly  fitted.  Replaced  burned 
contacts  and  put  in  A-1  shape. 

Cleaned  oil  switches  on  tie  line  No.  414.  Found  oil  fairly  clean. 
Four  broken  contacts.  Potential  fuse  burned  out.  Put  in 
good  condition. 

Cleaned  oil  switches  on  tie  line  No.  409.  Found  one  phase  lagging 
behind  on  making  contact.  Four  contacts  badly  burned. 
Put  in  clean  oil  and  left  in  good  condition. 

Low'-voltage  release  on  positive  breaker  of  Bullock  generator 
mechanically  defective.     Replaced  same. 
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tion  of  the  armature  winding  was  charred  from  the 
severe  unbalance  currents  in  armature  phases  caused 
by  opening  of  one  phase  of  the  main  transmission  line. 
It  subsequently  developed  that  this  unit  was  not  de- 
signed to  carry  an  unbalanced  load  in  excess  of  15  per 
cent.  Generators  with  this  characteristic  should  be 
equipped  with  proper  balanced  relay  protection. 

Insulation  ohmic  resistance  test  is  taken  on  armature 
and  field  windings  of  direct-current  generators,  motor- 
generators  and  rotary  converters.  All  direct-current 
units  are  equipped  with  reverse-current  circuit  breakers, 
which  are  tested  by  reversing  relay  armature  connec- 
tions and  connecting  the  machine  to  the  bus,  the  tripping 
current  being  noted.  Breakers  should  trip  at  approxi- 
mately 2  per  cent  normal  load  of  machine.  Necessary  ad- 
justments are  made  to  secure  correct  operation.  When 
once  properly  set  these  relays  require  very  little  adjust- 
ment over  a  period  of  years. 

Speed-limit  devices  are  removed  from  shaft  and  ad- 
justed at  the  shop  to  operate  at  7  per  cent  above  normal 
speed.  They  are  then  reinstalled  on  the  unit,  which  is 
started  from  the  alternating-current  end  and  cut  in  on 
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FIG.  2 SWITCHING  IS  SO  ARRANGED  THAT  THE  STARTING  CUR- 
RENT OF  ROT  ARIES  MAY  BE  USED  TO  TEST  TIE  LINE  RELAYS 

the  direct-current  end.  The  direct-current,  reverse- 
current  relay  is  blocked  and  the  alternating-current 
switch  opened.  The  speed  is  then  increased  by  decreas- 
ing field  resistance  until  the  tachometer  records  the 
speed  at  which  the  device  should  operate.  If  necessary, 
adjustments  are  made  to  secure  operation  at  proper 
speed,  but  this  is  seldom  the  case,  as  the  shop  adjust- 
ment is  usually  correct  and  prevents  subjecting  the 
rotary  to  a  great  number  of  overspeed  tests  in  adjusting 
the  speed-limit  device. 

Windings  of  all  open-type  generators,  rotaries,  etc., 
are  blown  out  at  least  once  a  month  with  air  at  a  pres- 
sure of  approximately  .30  lb.  (2.1  kg.).  In  some  of  the 
centrally  located  stations  where  dust  accumulates  more 
rapidly  they  are  blown  out  as  often  as  twice  a  week. 
Turbo-generators  equipped  with  an  air-washing  system 
have  the  end  bells  removed  once  a  year  for  inspection, 
and  windings,  ventilating  ducts,  etc.,  are  blown  out  at 
that  time.  All  units  are  inspected  by  station  operators 
twice  a  week.  Short  brushes  are  replaced,  all  connec- 
tions examined  and  cleaned,  and  a  report  is  made  to  the 
maintenance  department  of  details  needing  attention. 

Relays  are  first  thoroughly  cleaned  and  all  mechan- 
ical defects  such  as  poor  contacts  are  corrected.  The 
following  tests  are  then  made: 

fa)  Time-limit  overload  relays  on  feeder  circuits  are 
tested  with  a  cycle  counter  and  phantom  load,  the  for- 
mer registering  the  time  required  for  the  relay  to  trip, 
and  the  phantom  load,  supplied  to  the  relay  from  a  low- 


voltage  alternating-current  circuit  through  an  adjust- 
able resistance,  showing  the  current  values.  Feeder 
circuits  are  set  for  200  per  cent  load  and  two  seconds 
time. 

(b)  Parallel  tie  lines  between  stations  are  equipped 
with  balanced  discriminating  relay  protection  designed 
automatically  to  segregate  a  faulty  line  without  inter- 
fering with  the  balance  of  the  system.  These  balanced 
relays  are  given  an  approximate  service  test,  twice  a 
year,  by  using  the  starting  current  of  a  large  rotary  to 
duplicate  as  far  as  possible  trouble  on  one  of  a  group 
of  parallel  tie  lines.  Station  buses  are  so  arranged  that 
a  rotary  can  be  conveniently  connected  between  any  two 
tie  lines,  as  shown  in  Fig.  2.  In  this  case  relays  are  set 
for  current  normally  flowing  from  generating  station  to 
substation.     In  this  method  tests  are  taken  as  follows: 

Procedure  in  Testing  Tie  Line  Relays 

(1)  Switch  6  is  opened  and  current  fed  from  generat- 
ing station  through  switches  7,  8,  1,  2,  3,  4  and  5  to 
rotary  R.  Switches  3  and  4  should  trip  out  from  re- 
verse current  as  the  current  flow  is  toward  the  generat- 
ing station.  (2)  Switch  5  is  opened  and  current  fed 
from  generating  station  through  switches  4,  3,  2,  1,  8, 
7  and  6  into  rotary  R,  which  should  trip  switches  7  and  8 
from  reverse  current.  (3)  To  test  for  unbalance,  such 
as  one  line  carrying  the  entire  load,  switch  8  is  opened 
and  current  fed  from  generating  station  over  4,  3  and 
2  to  rotary  R„  tripping  switch  4  from  unbalanced  cur- 
rent. (4)  Switch  3  is  opened  and  current  fed  from 
generating  station  over  7,  8  and  1  to  R„  tripping  switch 
7  from  unbalanced  current. 

After  the  relays  have  once  been  thoroughly  tested  at 
the  time  of  installation  to  insure  correct  connections, 
this  periodic  test  is  very  valuable,  as  everything  is 
checked  from  the  oil  switch  to  the  primary  current  flow- 
ing in  the  tie  line.  A  few  single  tie  lines  between  sta- 
tions are  still  equipped  with  time-limit  overload  relays  to 
which  are  given  a  test  similar  to  feeder  relays  and  set 
lor  300  per  cent  load  and  two  and  one-half  seconds  time. 
Tests  on  generator  and  transformer  relays  are  noted 
under  their  respective  headings.  Switch-control  wiring 
is  tested  for  grounds. 

Two  interesting  cases  of  control  trouble  have  occurred 
during  the  past  two  years  as  follows:  Control  wiring 
at  one  station  was  connected  to  the  exciter  bus.  Sev- 
eral grounds  developed  and  fuses  melted  owing  to  the 
unbalancing  of  phases  of  an  alternating-current  gener- 
ator, inducing  a  high  voltage  in  the  field  winding  which 
was  communicated  to  the  control  system.  The  control 
bus  at  another  station  was  supplied  from  a  grounded 
Edison  system  which  caused  an  oil  switch  to  pump  be- 
cause of  ground  .developing  on  this  particular  switch 
control  wiring.  Control  buses  at  all  stations  are  now 
supplied  from  motor-generator  sets  with  floating  stor- 
age batteries.  Oil  switches  are  regularly  tripped  by 
station  operators  from  relays  instead  of  control  switches 
when  cutting  a  circuit  out  of  service.  This  gives  control 
wiring  and  relay  connections  a  very  frequent  test. 

Time  of  Operation  for  Oil  Switches  Checked 

Oil  switches  are  tested  with  a  cycle  counter  to  note 
time  recjuired  to  open  and  close.  Adjustments  are  then 
made  to  give  switch  time  values  for  which  it  is  de- 
signed. Switch  contacts  are  thoroughly  cleaned  and 
any  faulty  contacts  repaired  or  replaced.  Oil  is  tested, 
and  if  it  breaks  down  under  40,000  volts  at  0.2  in.  (5 
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mm.)  spark  gap,  it  is  dried  with  a  portable  filter  press 
until  this  value  is  reached. 

All  auxiliary  switches  on  oil-switch-operating  mecha- 
nism are  cleaned  and  aajusted.  Switch  arcing  tips  are 
changed  appro.ximately  every  two  and  a  half  years. 
The  most  usual  trouble  is  that  of  contacts  working  out 
of  alignment  owing  to  loosening  of  various  parts  of 
the  switch  mechanism.  Very  often  this  tr()ui)le  can  be 
detected  Ijy  unbalanced  ammeter  readings  on  phases  of 
circuit,  but  frequent  inspection  is  particularly  necessary 
in  the  case  of  oil  switches. 

Care  of  Transformers 

All  station  transformers  receive  a  megger  test  from 
high-tension  winding  to  ground,  low-tension  winding  to 
ground  and  also  a  test  with  combined  high  and  low 
tension  windings  to  ground.  Terminals  and  bushings 
are  then  cleared  and  the  megger  test  is  repeated.  Oil  is 
tested,  and  if  breakdown  occurs  at  less  than  three  times 
the  operating  voltage  of  transformer,  it  is  ttrought  up  to 
a  standard  with  the  filter  press.  All  oil  which  has  re- 
mained in  the  transformers  over  one  year  is  passed 
through  the  filter  press.  All  lowering  transformers  are 
equipped  with  differential  relay  protection,  and  a  test 
is  taken  similar  to  the  one  described  in  connection  with 
alternating-current  generator  relays. 

Cooling  coils  of  water-cooled  transformers  are  in- 
spected, and  any  accumulated  sediment  or  scale  is  re- 
moved with  a  10  per  cent  solution  of  muriatic  acid. 
Considerable  trouble  has  been  experienced  with  iron 
cooling  coils  becoming  plugged  where  copper  coils  under 
the  same  condition  remained  open.  For  this  reason 
copper  coils  have  been  adopted  by  this  company  as 
standard  for  all  future  equipment. 

No  recent  cases  of  power  transformer  trouble  have 
developed  with  the  exception  of  excessive  temperature 
on  six  5,000-kva.,  11.000  4,150-volt,  25-cycIe  water- 
cooled  transformers.  This  was  due  primarily  to  faulty 
design  and  was  corrected  by  cutting  additional  slots  in 


each  cell  are  tested  with  a  bank  of  lamps.  If  any 
one  cell  shows  a  light  and  cannot  be  repaired,  it  is 
returned  to  manufacturer  to  be  recoated. 


RULES    FOR   TESTING    DISTRIBUTION    CIRCUITS 

Arc  circuits  arc  pivcn  daily  test.<!  as  indicated  by  the  following 
riili'.s  govrrninB  testing  of  series  street-llKhti"K  circuits: 

.Ml  circuits  except  as  hereinafter  stated  should  be  tested  as 
foUows  :  Inunediately  after  sluitting  down  circuits  in  the  moining, 
between  ILM.",  p.m.  and  12.4.')  p.m..  at  4.1.^,  p.m.  and  each  liour 
tiiereafter,    and    a    final    test    one-half    hour    before    starting    time. 

Be  sure  all  connections  to  testing  eiiuipmeni  are  properly  made. 
Te»l   for  Live  CroHs    (Fig.   ») 

This  test  should  be  made  before  any  other  by  flashing  both 
sides  of  each  circuit  to  a  dead  ground.  The  ground  wire  .should 
be  used  on  the  end  of  a  pole  not  less  than  3  ft.  (1.5  m. )  long 
and  shoulil  be  applied  to  the  Jaws  of  the  high-tension  testing 
switches,  they  being  llie  uninsulated  point  furthest  removed  from 
the  opeiator. 

.\  live  cross  will  lie  indicaled   Ijy  a  Hash  whi'n  hreal^lng  contact. 

l*ro\'ided  that  a  circuit  is  foimd  to  be  crossed  with  a  live  wire, 
the  voltage  of  the  cross  should  be  ascertaini'<l  by  usi>  of  a  lamp 
banlt  provided  for  the  purpose. 

No  other  test  should  be  applied  to  the  circuit  until  the  cross 
is   reported  clear  by  the  line  dispatcher. 

Te»(»  for  <,rouiidH    (Fijf.  4) 

Insert  the  low-voltage  test  plugs  alternately  In  first  the  positive 
(   (  ).    then    in    the    negative    ( — )    side   of   the   circuit.      A    ground 
will  be  indicated  on  cither  side  of  the  circuit  by  a  slightly  reduced 
ligiit  on  the  low-voltuge  test  lamps. 
Tent    for  Opens    (FIr.  4) 

Insei  t  both  testing  plugs  in  positive  (  +  )  and  negative  ( — ) 
sides  of  the  cii-cult.  .\n  open  circuit  will  be  Indicated  by  a  dark 
lamp  (no  light)  on  the  low-voltage  testing  lamps.  I^rovided  that 
a  circuit  is  found  to  be  open  the  Kdison  current  should  be  applied 
direct  to  the  positive  (  +  )  side  and  a  dead  ground  to  the  negative 
( — )  side  to  assist  in  locating  the  trouble. 
liiKli-Voltugr  Test    (Fig.  !i) 

The  higli-voltage  testing  equipment  may  be  used  for  closing 
open  circuits  between  12.15  p.m.  and  12.45  p.m.  and  at  4.15  p.m. 
or  any  time  thereafti'r  until  cutting-out  time  in  the  morning.  It 
should  nevei*  be  .-ipplied  to  a  circuit  :it  other  than  the  time  speci- 
fied without  previous  arrangement  with  the  line  dispatcher. 

To   I' so   IliKli-VoItuge   Test 

First  —  I'.e   sure   workmen   are  clear  from  the  testing  equipment. 

Second — .Make  same  alive  by  closing  the  low-voltage  hand- 
operated  switch.  This  operation  makes  the  testing  transformer, 
tlie  high-voltage  test  bus  and  the  high-voltage  test  switches  (one 
of  whieli  is  placed  just  above  each  circuit)  alive  with  2.400  volts. 
If  when  testing  for  open  circuits  with  the  low-voltage  plugs  a  cir- 
cuit is  foimd  to  be  open,  remove  the  low-voltage  plugs  from  the 
circuit  and  close  the  high-voltage  test  switch  directly  over  that 
circuit  with  a  switcli  hook  provided  for  the  purpose.  A  closed 
circuit  will  be  indicated  by  a  full  candlepower  liglit  on  tlie  series 
lamp  bank. 

The  results  of  all  tests  should  be  reported  promptly  by  tele- 
phone to  the  line  dispatcher. 

No  current  of  any  voltage  should  be  applied  to  any  circuit  being 
"held"  except  on   instructions   from  tiie  line  dispatcher. 

Gloves  and  goggles  should  ;ihva\'s  he  worn  b\-  operators  when 
testing  arc  c-ireviils. 
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the  iron  core  to  improve  oil  circulation.  Arc  transfor- 
mers receive  a  megger  test  (both  primary  and  second- 
ary coils). 

Voltage  drop  is  taken  across  primaiy  and  sec- 
ondary coils  to  detect  short  circuit.  Induction  feeder 
regulators  have  a  megger  test  similar  to  that  given  to 
regular  station  transformers.  The  oil  is  tested  and  con- 
t.ict-making  voltmeters,  as  well  as  all  auxiliar>'  equip- 
ment, are  carefully  inspected  and  cleaned. 

Cones  of  electrolytic  lightning  arresters  are  removed 
from   the   tanks.      Electrolytic  lightning  arresters   and 


These  tests  are  of  great  value  in  reducing  the  cost  of 
maintenance  by  advising  the  line  repair  men  of  the  ex- 
act nature  of  the  trouble.  The  high-voltage  test  is  a 
great  economy  as  it  very  often  closes  an  arc  circuit 
which  the  Edison  test  shows  to  be  open  at  the  lamp  and 
thereby  saves  the  line  trouble  men  an  unnecessary  trip. 

To  insure  continuity  of  operation  on  an  underground 
system  it  is  very  desirable  to  have  a  routine  system 
of  testing  the  important  cables  which  will  disclose  de- 
fects at  such  times  as  these  can  be  repaired  without 
interference  with  service.     The  more  frequent  causes  of 
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cable  trouble  are  surges,  broken  insulation  at  duct  en- 
trances, defective  joints  and  mechanical  injury  due  to 
work  in  streets  by  gangs  laying  or  repairing  gas,  water 
or  sewer  piping. 

With  the  method  of  testing  at  present  employed,  it 
is  necessary  to  disconnect  both  ends  of  the  section  of 
cable  under  test  and  to  clear  it  of  all  connected  appa- 
ratus. The  cable  is  then  tested  with  a  megger,  the  insu- 
lation resistance  of  the  cable  being  measured  by  megger 
from  each  conductor  to  ground  and  between  conductors. 
A  defect  is  more  likely  to  be  discovered  from  an  un- 


SCHEDULE  FOR  TESTING  METERS 

Rated  rapacity  Should  Be  Tested  at  Least  Once  in  Eveiy 

Direct-current  meters: 

Exceeding  450  amp Six  months 

Exceeding  200  amp.  to  450  amp. 

inclusive,  Twelvemonths 

Exceeding  25  atiip.  to  200  amp. 

inclusive Eighteen  months 

25  amp.  and  less T»ent,\»four  months 

AlternatinK-current  meters: 
Single-phase — 

E^cee<iing  25  amp Twenty-four  months 

25  amp.  and  less Thirty-six  months 

Polyphase 

Exceeding  1  50  amp Twelve  months 

150  amp.  and  le.ss Twent.v-four  months 

Single  or  polyphase  meters  installed  on  circuits  having  a  voltage 
of  2,000  volts  and  over  should  be  tested  at  least  once  every 
twelve  months. 


balance  of  readings  than  from  the  absolute  values  of 
insulation  resistance  obtained,  as  the  latter  vary  greatly 
with  the  temperature  of  the  cable.  The  following  read- 
ings were  obtained  on  a  4,100-volt,  three-phase,  paper- 
insulated,  lead-sheathed  cable,  2,500  ft.  (762  m.)  long, 
on  which  there  was  a  defective  joint.  A,  B  and  C  are 
the  phase  conductors : 

A  to  ground,    8  megohms;  A  to  B,  35  megohms; 

B  to  ground,  25  megohms;  B  to  C,  60  megohms; 

C  to  ground,  40  megohms;  C  to  A,  55  megohms. 

The  following  readings  were  obtained  on  a  similar 
cable  having  a  cracked  insulator  on  the  cable  side  of  a 
station  disconnecting  switch: 

A  to  ground,  50  megohms;  A  to  B,  50  megohms; 

B  to  ground,     2  megohms;  B  to  C,  40  megohms; 

C  to  ground,  30  megohms;  C  to  A,  80  megohms. 

Surges  are  productive  of  trouble  by  breaking  down 
a  cable  at  its  weakest  point.  To  test  the  ability  of  cable 
to  withstand  surges  due  to  ordinary  switching  oper- 
ations, it  is  necessary  to  subject  it  to  an  overvoltage  test. 
To  carry  out  such  tests  this  company  has  on  order  a 
132-kva.,  24,000-volt  testing  transformer  with  induction 
regulator  voltage  control.  With  this  equipment  it  is  pro- 
posed to  test  all  important  cables  every  six  months,  sub- 
jecting 11,000-volt  caVjles  to  75  per  cent  overvoltage  and 
4,100-volt  cables  to  100  per  cent  overvoltage.  Megger 
tests  will  still  be  made  monthly  according  to  the  prac- 
tice now  followed. 

Periodic  Testing  of  Electric  Meters 

For  the  reason  that  each  type  of  electric  meter  must 
be  pas.sed  on  and  accepted  by  the  Public  Service  Com- 
mission before  it  can  be  u.sed  in  New  York  State,  the 
selection  of  meters  is  not  so  serious  a  problem  as  it  was 
a  few  years  ago,  before  the  commission  had  been  vested 
with  this  authority. 

Direct-current  meters  will  not  maintain  their  accu- 
racy without  readjustment  over  as  long  a  period  as  the 
alternating-current  meters,  on  account  of  the  brushes 
and  commutator  and  heavier  moving  element.     There- 


fore it  is  necessary  to  test  the  direct-current  meters 
more  frequently  than  the  alternating-current  meters. 
Electric  meters  generally  are  tested  in  accordance  with 
the  schedule  which  is  printed  in  the  left-hand 
column. 

Careful  records  are  kept  of  batteries  on  regular  forms 
giving  gravity  of  each  cell,  etc.  Low  cells  are  im- 
mediately inspected,  repaired  and  recharged  with  indi- 
vidual booster. 
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Readers '  Views  and 
Comments 


Protection  for  Public  Utility  Investment 

To  the  Editor  of  the  Electrical  World: 

Sir:  I  am  unable  to  concur  wholly  with  the  editorial 
in  the  Aug.  21,  1920,  issue  of  the  Electrical  World, 
page  366,  entitled  "Danger  in  Valuations  at  Present- 
Day  Figures."  I  feel  that  the  attempts  to  socialize 
or  sovietize  the  utilities  have  progressed  too  far.  There 
is  little  difference  in  principle  between  municipal  own- 
ership and  a  guaranteed  return  upon  construction  cost. 
The  only  nominal  difference  is  in  the  apparent  control 
of  the  management  of  the  property.  The  element  of 
private  risk  which  carries  with  it  the  hope  of  private 
gain  and  the  fear  of  private  loss  is  the  mainspring 
of  initiative  and  personal  efficiency,  which  are  regarded 
as  the  principal  and  moving  causes,  for  the  industrial 
efficiency  and  large-scale  production  and  distribution 
for  which  United  States  business  methods  are  famous 
all  over  the  world. 

Of  course  the  man  who  already  has  his  money  in  a 
public  utility  property  which  has  been  in  charge  of  a 
weak,  compromising  management  would  much  prefer 
a  guarantee  upon  the  actual  expenditures,  be  they  wise 
or  otherwise.  In  these  times,  with  the  present  price 
conditions,  the  local  politicians  would  undoubtedly  prefer 
it,  and  particularly  if  with  the  current  "service-at-cost 
plan"  they  get  the  right  to  control  the  political  situa- 
tion and  have  the  pi'operty  operated  and  managed  in 
accordance  with  their  own  ideas  of  what  is  most  to  be 
desired. 

Such  a  course,  however,  means  the  end  of  progress 
so  far  as  public  utilities  are  concerned.  While  the 
"service-at-cost  plan,"  including  a  valuation  of  the  prop- 
erty based  on  costs,  may  be  all  right  where  intolerable 
conditions  and  a  complete  wiping  out  of  an  honest  in- 
vestment, honestly  made,  seem  likely,  the  true  remedy 
is  higher  returns,  less  fixed-charge  financing  and  a 
fighting  Anglo-Saxon  management  which  will  not  give 
up  its  rights  guaranteed  by  the  Constitution  of  the 
United  States,  and  particularly  the  Fourteenth  Amend- 
ment, until  the  last  word  has  been  said  by  the  last 
court  in  the  land,  and  even  when  that  has  been  done 
will  continue  to  work  with  public  opinion  in  city  coun- 
cils and  legislatures  until  money  invested  in  public 
utilities  is  accorded  the  .same  recognition  and  protec- 
tion as  is  true  of  money  in  farms,  lands,  factories  and 
banks — no  more  and  no  less.  H.  C.  HOPSON. 

New  York  City. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Street-Lighting  Maintenance 
Cost  Analyzed 

ELEVEN  hundred  and  sixty-nine  4-anip.  magnetite- 
arc  lamps  and  G13  luminous  arcs  of  the  6.6-amp. 
size  were  operated  in  an  Eastern  city  during  the  year 
ended  June  30,  1920,  at  a  total  expense  for  maintenance 
of  $;?7,1G0.  The  service  required  an  input  of  3,604,480 
kw.-hr.,  delivered  at  an  energy  cost  of  $41,250,  making 


ANALYSIS  OF  STRKET-l.IOHTIXO  COSTS 


^~  MtiKn<>ttto  Lamps  — * 
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'rntul  Lump 
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KlrolnHli's  2.117  70  1    81 

HivliluTtubi-.^.  2.705  83  2   30 
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MatiTinlH,  litii- r.puirs  1.222  79  1    04 

Matoriiil.t.  uiuIcrKrimnd  n'puir.'*  2.527  60  2    16 

Tools  1.948  13  1   67 

Total  miilntemimi-  $26.074  99  $22  30 

MnnrKy  used,  ut  buH,  kw.-lir  2.399.941 

Oof»t  of  I'lHTKy  at  bus.  kw -lir  1    145c('MtM 
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a  total  service  cost,  excluding  fixed  charges,  of  $78,410. 
The  fuel  cost  was  $0.0084  per  kilowatt-hour,  with  coal 
costing  an  average  of  $7.17  per  ton  during  the  year. 
The  segregated  costs  of  maintenance  and  operation 
are  shown  in  the  accompanying  table. 

The  magnetite  lamps  burn  nightly  from  sunset  to 
dawn.  About  two-thirds  of  the  ornamental  units  burn 
until  1  a.m.  nightly,  the  remainder  until  dawn.  The 
magnetite  arcs  were  employed  in  general  street  illumi- 
nation and  the  luminous  arcs  in  the  ornamental  light- 
ing of  the  down-town  district. 


Serving  6,600-Volt  Load  Over  66.000- 
Volt  Line  in  Emergency 

A66,000-VOLT  line,  22  miles  (35.4  km.")  in  length, 
was  used  to  deliver  its  normal  load  at  6,600  volts 
in  a  recent  emergency  of  the  Northwestern  Power  & 
Manufacturing  Company.  While  this  caused  a  vei-\' 
large  voltage  drop  in  the  66,000-volt  line,  customers 
were  kept  supplied  with  energy  in  spite  of  the  burn- 
out of  the  transformer  station  usually  supplying  66,000 
volts  to  the  line.  The  power  for  this  line  is  normally 
transmitted  at  66,000  volts  from  a  plant  near  Port 
Angeles,  Wash.,  to  Bremerton,  about  30  miles  (48  km.> 
distant.  The  transmission  line  crosses  Hood's  Canal, 
stepping  down  to  13,200  volts  by  means  of  a  transformer 
station  on  one  side  of  the  canal  and  up  again  to  66,000 
volts  on  the  other  side  of  the  canal,  the  13,200-volt 
connection  being  through  a  submerged  cable.  The 
energy  is  then  transmitted  at  66,000  volts  about  22  miles 


to  Bremerton,  where  it  is  stepped  down  to  2,300  volts 
for  local  distribution.  Pome  power  is  stepped  up  to 
6,600  volts  to  serve  the  city  pumping  plant.  Fort  Ward 
and  other  outlying  districts  near  Bremerton.  Also  about 
half  way  between  Bremerton  and  Hood's  Canal  a  t:ip  is 
made  to  feed  Torpedo  and  Radio  Station  by  stepping 
down  to  6,600  volts. 

The  emergency  scheme  of  supplying  energy  was  neces- 
sitated liy  the  burning  down  of  the  transformer  station 
on  the  Bremerton  side  of  the  canal.  When  this  sub- 
station burned  connection  was  made  directly  from  the 
12,000-volt  cable  to  the  66,000-volt  transmission  line. 
The  66,000  2,300-volt  transformers  at  Bremerton  were 
cut  out  of  the  line,  and  the  66,000-volt  line  was  con- 
nected to  the  original  2,300-volt  line.  This  2,300-volt 
line  was  then  connected  to  the  high-tension  side  of  the 
6,600  2,300-volt  transformers  in  Bremerton,  and  the 
load  at  Bremerton  was  connected  to  the  2,300-volt  side 
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SCHEME    SHOWING    HOW    LOAD    WAS    CARRIED    AT    fi,600    VOLTS 
OVER    A    6G,000-VOLT    LINE 

of  this  transformer.  When  voltage  was  put  on  the 
transformers  at  the  canal  they  delivered  about  12.000 
volts  to  the  canal  cable.  There  were  no  transformers 
between  this  cable  and  Bremerton,  but  owing  to  the 
high  resistance  of  the  line  the  voltage  at  Bremerton 
dropped  down  to  6,000  volts  with  1,000-kva.  load. 

By  means  of  a  500-kva.  synchronous  motor  and  a 
voltage  regulator  the  voltage  was  raised  to  normal. 
However,  in  order  to  hold  it  fairly  constant  under  a 
load  varying  from  200  kw.  to  800  kw.  on  the  two 
250-kva.,  6,600  2,300-volt  transformers,  a  series  booster 
was  connected  reversed  in  the  2,300-volt  line  and  this 
was  regulated  by  hand.  The  Northern  Pacific  Service 
Company  also  carried  some  of  the  load  on  its  steam 
plant.  The  6.600-volt  circuits  leading  to  Fort  Orchard, 
Fort  Ward  and  the  city  waterworks  were  connected 
directly  to  the  incoming  line. 

At  key  Port  a  load  varying  from  25  kw.  to  250  kw. 
at  6.600  volts  was  carried  by  bucking  down  the  voltage 
at  that  point.  -As  this  point  was  about  half  way  between 
the  canal  and  Bremerton,  the  voltage  on  the  line  was 
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approximately  9,000,  and  therefore  it  had  to  be  bucked 
aown  about  2,400  volts. 

The  chief  difficulty  with  this  arrangement  was  that 
any  trouble  on  the  6,600-volt  system  with  fuse  protec- 
tion only  kicked  out  the  automatic  switch  at  the  canal, 
and  the  voltage  had  to  be  lowered  in  order  to  get  this 
back  into  service.  This  was  done  by  fixed  rule  without 
waiting  for  telephone  communication.  As  soon  as  the 
switch  was  out  voltage  was  lowered  to  about  50,000  volts, 
the  load  at  Bremerton  was  taken  off  the  line,  the  syn- 
chronous motor  was  started,  and  when  this  motor  was 
back  on  the  line  the  plant  was  again  brought  to  normal 
voltage.  Arthur  L.  Lofstrand. 

Northwestern  Power  &  Manufacturing  Company, 

Port  Angeles,  Wash. 


Surface  Condenser  Maintenance  Where 
Scale  Forms  on  Tubes 

AS  A  VARIATION  of  an  inch  in  vacuum  at  the 
L  turbine  exhaust  may  make  a  difference  of  a  pound 
or  more  in  the  water  rate  of  a  modern  turbine,  it  is 
readily     seen     that     maintenance     of     the     condensing 
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FIG    1 — REPORT  OF  TESTS  FOR  LOCATING  POSSIBLK  TROl'BLK 
ON    SURFACE    CONDENSER 

apparatus  in  the  best  possible  operating  condition  is  of 
vital  importance  to  a  power  plant. 

The  first  requirement  in  maintaining  condensing  effi- 
ciency is  a  means  for  knowing  immediately  when  the 
vacuum  falls  below  norm*l  and  to  what  part  of  the 
condensing  apparatus  the  lowered  operating  efficiency  is 
due.  In  order  to  keep  the  condition  of  this  apparatus 
constantly  before  the  engineers  of  the  New  York  Edison 
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Company,  hourly  log  records  are  kept  of  the  vacuum  and 
the  water  and  steam  temperatures  which  control  the 
vacuum.  Hourly  tests  are  also  made  by  the  oiler  of  the 
percentage  of  sea 
water  leaking  into 
the  condenser.  In 
addition,  a  test  is 
made  once  a  week 
which  shows  in  de- 
tail the  condition  of 
all  parts  of  the  ap- 
paratus. A  report 
of  this  test  (Fig.  1) 
gives  virtually 
everything  needed 
to  locate  any  trouble. 
If  the  vacuum  at  the  top  of  the  condenser  is  normal, 
there  is  no  necessity  to  look  further ;  but  if  it  is  low,  the 
reason  is  usually  apparent  from  the  other  items  of  the 
report.  For  example,  if  the  shut-off  vacuum  at  the  dry 
vacuum  pump  is  low,  the  pump  should  be  examined,  the 
trouble  located  and  necessary  repairs  made  to  bring  its 
performance  to  normal.  If  the  air  leakage  is  high,  the 
first  opportunity  should  be  taken  to  fill  the  condenser 
with  water  and  locate  and  repair  the  leaks.  The  amount 
of  air  leakage  which  will  begin  to  affect  the  vacuum 
varies,  of  course,  with  the  type  and  size  of  air  pump,  but 
with  the  pumps  in  use  at  the  Waterside  stations  a  leak- 

ge  of  about  8  cu.ft.  (0.2  cu.m.)  per  minute  begins  to 
:.ive  trouble.  For  making  air  leakage  test  a  gasometer 
of  about  25  cu.ft.  (0.7  cu.m.)  capacity  is  connected  to  a 
header  into  which  the  discharge  of  each  of  the  air  pumps 
may  be  turned  and  the  time  necessary  to  fill  the  gasome- 
ter is  noted  on  a  stop  watch.  When  other  than  the  re- 
ciprocating type  of  air  pump  is  used,  it  is  necessary  to 
have  one  reciprocating  pump  which  can  be  connected  to 
any  of  the  condensers  while  the  test  is  being  made. 

If  the  temperature  rise  of  the  circulating  water  is 
excessive,  it  indicates  either  that  the  circulating  pump 
is  not  operating  properly  or  that  the  tube  sheets  are 
covered  with  trash. 

If  the  vacuum  is  still  too  low,  even  when  the  air  pump 

ulls  a  good  vacuum  when  shut  off,  and  air  leakage 
and  temperature  rise  of  circulating  water  are  normal, 
it    will     usually     be  _ 

found  that  there  is  g.ii.'^'"' 
somenon-conducting 
material  on  the  cool- 
ing surface.  With 
some  condensing 
waters  this  material 
will  be  soft  mud 
which  can  be  blown 
or  brushed  from  the 
tubes.  At  the  Water- 
side staions  the  diffi- 
culty is  mainly  with 
the  hard  scale  which 
does  not  yield  to 
brushing  or  blowing. 
The  decrease  in  heat 

transmission  or  condenser  tubes  after  extended  service 
is  shown  in  Fig.  2.  This  scale  is  removed  by  peri- 
odically sand-blasting  the  inside  of  the  tubes  by  the 
use  of  the  apparatus  shown  in  Fig.  4.  The  operation 
is  as  follows:  The  water  supply  is  cut  down  to  a 
very  small  stream,  the  nozzle  is  inserted  in  the  end 
of   the   condenser   tube,    a    quart    of   clean,   dry,   sharp 


^^  800 


1^:5700 

CD  mfeOO 


FIG.    3 — SHOWS    SUPERIORITY    OF 

SAND-BLASTING   CONDENSER 

TUBES    OVER    BRUSHING 


September  25,  1920 


ELECTRICAL    WORLD 


639 


sand  is  poured  into  the  funnel  and  the  air  c(x-k  is  opened 
wide.  Al)out  twenty  seconds  is  required  to  drive  a  quart 
of  sand  through  the  tube,  and  one  operator  can  clean 
from  100  to  200  tubes  per  hour.    The  effects  of  brush- 
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ing  and  sand  blasting:  dirty  condenser  tubes  may  be 
compared  in  Fig.  3.  Sand  blasting  frequently  increases 
the  vacuum  at  the  top  of  the  condenser  0.5  in.  to  1  in. 
(1.3  cm.  to  2.5  cm.).  Edwin  B.  Ricketts. 

Assistant  Chief  Operating  Engineer. 
New  York  Edison  Company, 
New  York,  N.  Y. 


stokers  are  not  allowing  excess  air  to  go  into  the  furnace 
over  the  fire. 

12.  Use  draft  gages  on  boilers.  Determine  the  draft 
which  gives  the  hottest  fire  and  maintain  it  at  all  times. 

1.3.  Keep  no  more  boilers  on  hot  banks  than  are  abso- 
lutely necessary  to  tarry  the  load  during  a  peak.  Be  sure 
that  the  boilers  are  banked  in  the  most  efficient  mannei. 

14.  Keep  the  steam  leaks  about  the  plant  down  to  a 
minimum  and  give  special  attention  to  see  that  all  small 
valves,  drips,  drains  and  traps  are  tight  and  not  leaking 
live  steam. 

15.  Make  sure  that  the  most  is  got  out  of  the  exhaust 
steam  from  pumps  and  auxiliaries.  See  that  the  overflow 
valve  on  feed-water  heaters  is  not  leaking  and  wasting 
hot  water. 

16.  Keep  the  boilers  in  fit  condition  by  thorough  clean- 
ing and  repairing.  A  boiler  should  never  be  put  back  on 
a  load  after  having  been  taken  down  for  cleaning  or 
repairs  until  it  has  been  thoroughly  inspected  and  all 
defects  have  been  remedietl.  Irregularities  noticed  in  any 
boiler  during  the  time  it  is  on  the  load  should  be  noted  in 
the  log  in  order  to  be  sure  that  they  are  taken  care  of 
when  the  boiler  comes  down  for  cleaning  or  repairs. 

17.  A  plant  should  at  all  times  be  c'ean.  A  dirty  and 
ill-kept  plant  is  virtually  always  an  inefficient  one.  A  clean 
plant  not  only  indicates  that  the  plant  is  being  cared  for 
but  that  the  man  in  charge  is  trymg  to  run  the  plant 
efficiently. 

Union  Electric  Light  &  Power  Co.,        E.  H.  Tenney, 
St.  Louis,  Mo.        Chief  Engineer  of  Power  Plants. 


Seventeen  Rules  for  ElTicient  Boiler-Plant 
Maintenance  antl  Operation 

THESE  concise  rules  followed  by  the  firemen  of 
twenty-eight  coal-firing  plants  in  the  Middle  West 
have  given  remarkably  good  results,  and  thus  might  be 
of  general  application: 

1.  Stop  all  air  leaks  in  boiler  settings  and  flue  doors. 
Leaks  can  be  very  easily  found  with  a  lighted  candle.  Air 
should  be  admitted  to  a  furnace  through  the  fuel  bod  and 
it  no  other  place. 

2.  Keep  boiler  tubes  free  from  soot  and  scale  both 
inside  and  outside.  Special  attention  should  be  given  to 
the  regular  cleaning  of  flues  and  tubes. 

;{.  Keep  side  walls  and  bridge  walls  free  from  ashes 
and  clinkers;  these  retard  the  draft,  cut  down  the  avail- 
able grate  surface  and  cause  a  waste  of  fuel. 

4.  Keep  ash  pits  cleaned  out  at  all  times;  if  they  are 
full  of  ashes,  not  only  is  the  draft  retarded  but  also  the 
grate  bars  are  burned  out  more  quickly. 

5.  Experiment  to  determine  the  draft  required  to  burn 
the  fuel  to  the  best  advantage. 

6.  Fire  little  and  often  rather  than  a  large  amount 
less  frequently.  By  such  firing  it  is  easier  to  pi-event 
holes  from  forming  in  the  fire  and  better  fuel  economy 
results.  Holes  appearing  in  the  fuel  bed  should  be  imme- 
diately filled  up  with  fresh  coal. 

7.  Do  not  fire  large  lumps  of  coal.  These  should  be 
broken  up  to  the  size  of  a  man's  fist  before  firing.  Air  holes 
form  around  a  lai-ge  lump,  and  it  is  also  harder  to  spread 
an  even  fire  with  large  lumps  than  with  smaller  pieces. 

8.  Use  the  poker  or  slice  bar  as  little  as  possible  to 
minimize  carrying  unburned  coal  down  into  the  ash  pit. 

9.  Watch  the  ashes  after  cleanout  periods  to  determine 
whether  all  the  coal  is  being  consumed  as  well  as  it  can 
be.  A  simple  test  for  determining  the  presence  of  unburned 
fuel  in  ashes  is  to  pour  water  over  them;  the  ashes  will 
be  red  and  all  unburned  coal  or  coke  will  show  itself 
immediately. 

10.  Use  the  damper  as  much  as  possible  to  control  the 
fire  and  the  steam  pressure. 

11.  Keep  the  hand-fired  grates  or  automatic  stokers 
in  repair  at  all  times.  Be  sure  the  great  bars  are  not 
warped    and    twisted   out    of   shape,    allowing   coal   to   fall 

through    into    the    ash    pit.      Be    sure    the    fronts    around 


Meter  Block  Which  Speeds  Testing 

MORE  than  100  per  cent  increase  in  speed  of  meter 
testing  with  the  same  number  of  men  has  been 
accomplished  through  the  use  of  the  meter  te.st  block 
illustrated,  which  has  been  developed  by  the  Connecticut 
Iiight  &  Power  Company.  This  rapid  te.sting  is  made 
possible  by  the  .spring  connection  block,  which  auto- 
matically makes  the  proper  connections  when  the  meter 
is  put  down  on  the  three  prongs  shown  in  Fig.  1. 

The  test  block  is  of  wood  drilled  to  receive  three  rods 
and  three  single-screw  connectors,  B,  so  that  the  screws 


CONNECTIONS  ARE  MADE  BY  SETTING  METER  DOWN  ON 
THREE  SPRING  PRONGS 

are  accessible  for  connection  between  the  leading-in 
wires  and  the  rods.  The  rods,  C,  may  be  taken  from  a 
discarded  meter  but  they  must  be  straight.  A  piece  of 
fiber  or  hard  wood,  D,  is  drilled  so  that  the  rods  make 
a  sliding  fit,  and  all  holes  should  be  drilled  on  a  drill 
press  as  it  is  difficult  to  get  them  straight  and  parallel 
with  a  breast  drill.    E  shows  end  pieces  cut  frcm  an  old 
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meter  disk;  F  shows  springs  to  hold  the  rods  tight 
against  the  meter  screws — each  spring  acting  against 
two  washers,  W,  the  upper  one  soldered  to  the  rod,  the 
lower  one  soldered  to  the  connecting  wire,  allowing  the 
rod  to  slide  through.  To  hold  the.  meter  solid  a  split 
block  is  used  instead  of  hanging  the  meter  on  a  screw. 
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DETAILS  Of-  SPRING-CONNECTING   PRONGJ  AND 
lETER-HOLDING  BLOCK 

This  is  shown  in  Fig.  2  and  is  of  hard  wood  in  two  parts 
G  and  H.  Part  G  is  fastened  to  the  test  board,  while 
part  H  revolves  around  the  screw  /,  being  held  in  place 
when  closed  by  a  spring  J,  which  snaps  over  part  G. 
The  spring  is  fastened  solidly  to  piece  H  and  does  not 
move  relative  to  it.  Lamps  used  for  loading  the  meter 
are  placed  back  of  the  board. 

In  operation  a  meter  is  placed  on  the  block  so  the  rods 
enter  the  terminal  holes.  H  is  swung  down  and  the 
spring  J  .snapped  over  part  G.  The  service  switch  S 
and  the  double-throw  switch  at  the  left  are  closed,  the 
latter  to  the  left  for  light  load  and  to  the  right  for  full 
load.  This  method  may  be  used  with  any  rotating 
standard,  but  in  case  the  standard  has  a  switch  for 
changing  current  coils,  a  jumper  is  placed  across  1  and 
10  on  the  test  board,  when  I  he  procedure  is  as  outlined 
above. 

This  board  was  designed  for  General  Electric  type 
1-14  and  Fort  Wayne  K-.5  meters,  which  are  the  meters 
most  commonly  used  by  this  company.  Other  meters 
are  hung  from  a  screw  and  flexible  leads  are  brought  to 
them,  but  if  desired  a  similar  block  might  be  built  to  fit 
any  type  of  meter.  D.  A.  McNuLTY 

Waterbury,  Conn. 


even  with  this  delta  winding  neutral  currents  have  cir- 
culated of  suflScient  magnitude  to  cause  serious  disturb- 
ance. A  circulating  current  could  be  produced  from  one 
of  three  causes:  (a)  An  unbalanced  voltage  due  to  a 
diflference  in  the  three  legs  of  the  transformer;  (b)  an 
unbalanced  current  due  to  a  single-phase  load,  and  (c)  a 
diffei-ence  in  the  characteristics  of  the  transformers  or 
generators  at  each  grounding  point,  resulting  in  a  small 
residual  third-harmonic  voltage. 

In  case  "Y-Y"  transformers  were  used  with  grounded 
neutral  and  there  was  a  delta-Y  bank  on  the  system  also 
with  grounded  neutral,  then  there  would  be  a  tendency 
for  the  third-harmonic  magnetizing  current  of  the 
"Y-Y"  bank  to  circulate  between  the  two  banks  of  trans- 
formers. If  the  "Y-Y"  transformer  is  a  three-phase, 
three-legged  core-type  unit,  the  third-harmonic  mag- 
netizing current  will  be  greatly  reduced,  and  hence  also 
the  circulating  cUrrent  that  can  be  obtained.  A  number 
of  transmission  systems  are  operating  with  more  than 
one  neutral  ground,  but  the  evidence  as  to  the  value  of 
such  operation  and  as  to  the  danger  of  telephone  inter- 
ference is  not  at  all  conclusive.  Where  there  are  so 
many  variables  actual  experience  is  an  extremly  valuable 
supplement  to  purely  theoretical  considerations  in 
detei  mining  to  which  of  the  many  factors  the  most 
weight  must  be  given.  Robert  Treat, 

Engineer  Power  and  Mining  Department, 
General  Electric  Company, 

Schenectadv,  N.  Y. 


Determining  Average  Fuel  Cost  in 
Combination  Coal  and  Oil 

MIXED  plants  burning  both  coal  and  fuel  oil  bring 
to  the  power-station  accountant  the  problem  of 
ascertaining  the  average  periodical  cost  of  fuel,  whether 
monthly  or  otherwise.  An  example  of  an  unusually 
clear-cut  computation  of  this  kind  is  afforded  by  a 
c'>ntral  station  whose  April,  1920,  generated  output  was 
13,771,680  kw.-hr.  and  which  burned  during  the  month 
-118.506  gal.  of  oil  and  10,578.11  tons  of  coal.  The 
method  of  determining  the  fuel  co.«t  follows: 


Effects  of  Multiple  Grounds  on 
Transmission  Systems 

THOUGH  engineers  have  generally  agreed  that 
grounded  neutrals  are  advisable  for  transmission 
and  distribution  systems,  the  value  of  more  than  one 
ground  is  not  clearly  understood.  The  principal  reason 
for  multiple  grounds  is,  of  course,  to  insure  that  even 
if  part  of  the  .sy.'^tem  is  cut  off  by  trouble  or  otherwise, 
the  remainder  of  the  system  will  still  have  a  grounded 
neutral.  It  also  has  the  effect  of  reducing  the  length 
and  impedance  of  the  path  for  the  short-circuit  current 
and  insures  that  the  grounded  line  is  brought  to  approx- 
imately zero  potential  from  an  accidental  ground.  The 
ground  current  is  likely  to  cause  telephone  interference 
in  case  of  short  circuit,  whether  one  or  more  than  one 
grounded  neutral  is  used,  but  a  ground  on  an  isolated 
system  will  also  have  the  same  effect.  Fear  of  telephone 
interference  undei-  normal  operation  has  undoubtedly 
been  a  factor  of  some  importance  in  discouraging  the 
use  of  more  than  one  neutral  ground. 

If  the  low-voltage  side  of  the  transformers  is  con- 
nected delta,  troubles  from  this  source  are  not  probable, 
although  there  have  been  some  ca.ses  reported  in  which 


Per  Ton 
$8  631 


Coal  on  hiitul,  April        

Coal  received  during  April 

Total 

\N'r'!KhtPti  averjigp  price  per  ton $6 .  497 

Price  adjustnu'Tit  for  heat  units,  including 

oil  to.  443 

Delivered  to  hunkers,  burned  in  .\pril 

*  >il  burned  during  ..\pril ■ 


17,338  64 
9.018    15 


Cost 
)I50.013  27 
73,958   54 


26,356  79        »223,971   81 


10,578    II 
2,015  51 


$89,882  20 
12,570  01 


Coal  equivalent  at  $6, 236* 


$8    135 
0   316 

0  099 


l,o«.Me.s  322    60  f 

Insurance 173  92  1 

IntcTest 875  08  I 


Carr>'inK<*harKeH  (coal)     ,     $4,396  45 

(■<wtilelivcn-d  to  bniikiTs  (bur 1  in.Vpril)       8    550 

Price  udjUHtnient  for  hetxt  unitB,  including 

oilt 0  443 


12.593  62        $102,452  21 


4,396  45 


$106,848   66 


Cost  per  ton $8  993  

*  The  (.oal  etiuivalent  is  obtaiin.d  an  follows:  Oallons  oil  burned,  418,506; 
pounrls  per  Kullon,  7.951:  IVt  vi.  per  pound  oil,  18,497;  H.t.u  per  pound  coal, 
13,633:  coal  of  t.\]  burned,  $12,57001  418,506  X  7.951  X  18,497+13,633= 
4,514,745  or  2,015.51  cual-tons.  $12,570  01  +  $2,015  51  -  $6,236,  cost  of  oil  per 
coal  ton. 

Adjustment  for  heat  units,  incluiling  oil:  Tons  coal  burned.  10,578.11:  heat 
unit  adjustment  for  coal  per  ton,  $0,528;  total  tons  both  coal  and  oil  burned, 
12,593.62. 

(10,578   II  X  0  528)  +   12,593  62  -   $0  443 


Adjustment  for  heat  units,  including  oil:  Tons  coal 
burned,  10,.')78.11;  heat  unit  adjustment  for  coal  per 
ton,  $0,528;  total  tons  both  coal  and  oil  burned. 
]2,.59^.62;    (10,578.11  X  0.528)   -^  12,59.3.62  ^  $0,443 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Two  IVlotors  (lonnoeted  in  Parallel 
Drive  Same  Load 

BY  INSERTING  resistances  in  series  with  the  arma- 
tures of  two  machines  shown  in  the  drawing  they 
were  made  to  drive  the  same  shaft  without  trouble. 
These  two  20-hp.,  230-volt,  1,200-r.p.m.  shunt  motors 
were  connected  in  multiple  with  the  fixed  resistance  of 
0.3  ohm  in  each  armature  circuit.  One  field  rheostat 
was  used  to  control  the  field  circuits  of  both  motors. 
A  variable  resistance  was  so  arranged  that  it  could  be 
used  for  dynamic  braking.  Even  distribution  of  the 
load  between  the  two  motors  was  obtained  by  trial 
by  shifting  the  brushes  of  one  of  the  motors.  The 
readings  of  the  motors  after  adjustment   were: 


.Motor  No.  1  Motor  No.  2 

.\rmatur<-  .Vrmaturo   .Xrmaturr  AimiUun 

Volts  .Vmp.  Volt.i  .\mp. 

No  load    2S2  8.7  232  in.T 

Half   loiiil    217  49  II  217  lis 

KuU   loail    1S2  99."  192  91." 

Line  volU.  2S5. 


The  low  voltage  across  the  motors  at  ful'  load  was 
due  to  the  resistance  in  the  armature  circuit. 

It  was  necessary  to  use  two  motors  on  this  drive  as 
the  pulleys  available  were  not  large  enough  to  transmit 


TWO  MOTORS  OPERATED  SATISFACTORILY  IN  PARALLEL 
WHEN    CONNECTED    AS   SHOWN 

the  power  through  a  single  drive.    Probably  two  ll.'S-volt 

motors  connected  in  series  would  have  been  preferable 

to  connection  used,  but  no  such  motors  were  available. 

Ampere,  N.  J.  Eustace  C.  Scares. 


Pointers  on  Maintenance  and  Use  of 
Edison  Batteries 

KEEPlXCi  the  battery  temperature  below  115-deg. 
Fahr.  (^46-deg.  C")  during  charge  and  maintaining 
proper  height  of  electrolyte  are  the  most  important 
requirements  for  satisfactory  operation  of  alkaline,  or 
Edison,  storage  batteries.     For  highest  efficiency  the 


temperature  of  charge  and  discharge  should  take  place 
between  75  deg.  and  115  deic..  the  ma.ximum  being  at 
95-deg.  Fahr.  (35-deg.  C). 

Batteries  may  be  charged  by  either  the  "constant- 
current"  or  the  "tapering-current"  method.  In  using 
the  constant-current  method,  if  the  battery  is  totally 
discharged,  recharge  at  the  normal  rate  for  seven  hours; 
if  half  discharged,  recharge  at  normal  rate  for  one-half 
of  seven  hours,  etc.,  in  proportion.  If  the  extent  of  the 
previous  discharge  is  unknown,  charge  at  normal  rate 
until  the  voltmeter  readinvr  has  remained  constant  for 
thirty  minutes,  at  about  1.8  volts  per  cell,  with  normal 
current  llowing.  The  u.se  of  an  ampere-hour  meter  on 
each  battery  is  recommended.  It  should  be  set  to  oper- 
ate 20  per  cent  slow  on  charge. 

Tf  the  tapering  current  method  is  used,  the  rate  should 
be  set  high  enough  above  the  normal  (about  50  per  cent 
above  in  most  cases),  .so  that  as  it  decreases  owing  to 
the  rise  of  battery  voltage  it  will  average  normal.  The 
time  should  be  the  same  as  though  the  rate  were  con- 
stant at  the  normal  value.  By  this  method  the  rate  will 
automatically  taper  until  at  the  end  of  the  charge  it  will 
be  considerably  below  normal. 

When  a  new  battery  is  installed  and  ready  for  service, 
it  should  be  charged  for  twelve  hours  at  the  normal  rate. 
This  long  charge  must  be  repeated  after  thirty  days' 
service  and  again  after  sixty  d.iys'  service.  Before 
starting  an  overcharge  the  battery  .should  be  discharged 
completely  and  the  solution  brought  to  the  proper  level. 

Provided  that  the  temperature  of  the  solution,  in  cells 
near  the  center  of  the  battery,  does  not  rise  above  115- 
deg.  Fahr.,  the  battery  may  be  boosted  at  high  rates 
during  brief  periods  of  idleness,  thereby  materially 
adding  to  the  charge.  The  following  figures  may  be 
used  under  average  conditions,  but  values  that  will  not 
cause  excessive  heating  must  be  determined  in  each  case 
by  experience : 

Five  minutes  at  five  times  normal  rate. 
Fifteen  minutes  at  four  times  normal  rate. 
Thirty  minutes  at  three  times  normal  rate. 
Sixty  minutes  at  two  times  normal  rate. 

Frothing  at  the  filler  opening  is  an  indication  that  the 
boosting  has  been  carried  too  far  (if  the  solution  is  at 
the  proper  height),  and  the  high  rate  should  be  dis- 
continued at  once. 

It  is  not  advisable  to  charge  at  less  than  the  normal 
rate  except  toward  the  end  of  a  tapering  charge. 

The  Edison  storage  batterj-  differs  from  other  types 
in  that  the  ampere-hours  delivered  are  constant,  if  the 
entire  charge  is  taken  out  and  the  voltage  carried  to 
zero,  regardless  of  the  rate  of  discharge.  The  total 
energj-  output  diminishes  with  the  rate  of  discharge 
owing  to  the  lower  voltage  at  the  higher  discharge  rates. 

The  capacity  for  any  given  rate  of  discharge  varies 
with  u)  the  temperature  of  charge,  (b)  the  temperature 
of  discharge,  (c)  the  length  of  time  the  battery  stands 
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idle  after  charge,  (d)  the  density  of  the  electrolyte,  and 
(e)  the  age  of  the  battery. 

The  capacity  of  the  Edison  storage  battery  increases 
with  the  number  of  cycles  of  charge  and  -discharge 
through  which  it  passes,  up  to  about  the  fiftieth  cycle, 
and  there  remains  pi-actically  constant  until  near  the 
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VOLTAGE   OF  EDISON    BATTERY  ON    CHARGE   AND  DISCHARGE 


Charge 
Voltage  per  Cell  Voltage 

Half  hour    1.G7 

One  hour   1.67 

Two    hours 1.68 

Three  hour.s    1.68 

Four  hnui'.'i    ^ 1.6^ 

Five   hour.'^    ' 1.71 

.*^ix  hour.'^    1.77 

Seven  hour.s    1.82 

Normal    charging    tirm-,    .seven    hour.s    for    "A"    type, 
for  "G." 


Discharge 
Voltage 

i.sn 

1.28 
1.22 
1.19 
1.17 
1.12 


4.7.5    hour.« 


end  of  the  six  hundredth  cycle,  after  which  it  begins  to 
diminish  gradually.  An  important  characteristic  of  this 
battery  is  its  ability  to  store  a  considerabTe  amount  of 
energy  in  excess  of  the  normal  capacity  if  a  prolonged 
overcharge  be  given  it.  This  excess  may  amount  to  as 
much  as  40  per  cent  of  the  normal  battery  capacity.  It 
is  the  opinion,  however,  that  continual  rapid  rate  of 
charging  will  reduce  the  life  of  the  battery  ^0  per  cent. 

If  a  battery  is  charged  by  the  tapering-current  method, 
watering  will  usually  be  required  about  once  a  week  in 
normal  operation.  If  a  constant  current  is  employed 
for  charging,  watering  may  be  required  about  twice  a 
week.  If  this  is  found  insufficient,  it  is  an  indication 
that  the  battery  is  being  charged  too  much. 

The  proper  height  of  the  solution  is  ]  in.  (1.2  cm.) 
above  the  plate  tops.  A  battery  should  never  be  watered 
while  it  is  on  charge  because  of  the  false  level  produced 
by  the  gassing.  Only  pure  distilled  water  should  be  u.sed 
for  replenishing.  However,  when  solution  has  been 
spilled  standard  renewal  solution  may  be  added.  The 
normal  strength  of  solution  is  about  1.170,  as  measu'-ed 
by  hydrometer,  but  may  at  times  be  as  high  as  1.190. 
In  time  it  becomes  weak,  and  if  when  tested  after  a  full 
charge  ^he  specific  gravity  is  found  to  be  1.130  or  less, 
the  cells  .should  be  entirely  emptied  and  refilled.  This 
will  usually  be  required  after  about  twelve  months  of 


daily  service,  but  the  period  may  be  longer  or  shorter. 
Before  measuring  the  specific  gravity  of  the  solution 
in  a  cell  always  make  sure  that  it  is  filled  to  exactly  the 
proper  height,  otherwise  a  misleading  reading  will  be 
obtained.  Do  not  pour  out  the  old  solution  until  you 
have  received  the  new,  and  never  allow  cells  to  stand 
empty.  When  ready  to  refill,  first  discharge  the  battery 
completely,  then  remove  the  o'd  .solution. 

If  a  battery  falls  off  in  capacity  after  eight  or  more 
months  of  use,  it  is  usually  an  indication  that  the  solu- 
tion needs  to  be  changed.  Solution  renewal,  followed  by 
three  or  four  charges  and  discharges  in  regular  service, 
should  restore  the  capacity. 

The  cells,  trays  and  battery  compartment  should  be 
kept  dry  and  eare  taken  that  dirt  and  other  foreign  sub- 
stances do  not  collect  at  bottom  of  or  between  cells. 

Chicago,  111.  Anderson  Pace. 


Card  Record  Saves  Time  in  Motor 
Maiiitenauce  and  Installation 

ORDERING  of  repair  parts  and  rearrangements  of 
and  additions  to  the  equipment  of  the  McCleary, 
Wallin  &  Grouse  carpet-manufacturing  plant  are 
facilitated  by  the  use  of  card  records  of  motors.  Two 
cards  are  kept  for  each  motor  installation,  one  card 
listing  the  data  in  connection  with  the  motor  itself  and 
the  other  containing  data  regarding  the  application  of 
the  motor.  The  cards  are  filed  in  groups  according  to 
the  motor  sizes,  and  in  each  group  the  cards  are  filed 
with  motor  serial  numbers  in  order.  The  two  cards  are 
pinned  together,  and  when  a  motor  is  moved  from  one 


SERIAL    NUMBER 

TYPE 

R.RM. 

CLASS 

HR 

^ 

737949 

1-6 

1200 

K 

35 

Date 

Location 

12-/0 -17 

Carc/i'npf  Machines  1^' Floor  BM(j.  /£ 

6-6 -ZO 

Looms  2'^  Floor  BM^.8 

Fr 

ont    of 

C«ir<?l 

PULLtY                     8'\6"x2i' 

1 

drive:  belt                                                                           | 

WINDING    DATA 

BEARINGS                                                                                                                   1 

STATOR  COILS 

1 

CONTROL  COMPENSATOR                                                                                      | 

RCMARNS 

_  ,  -J                        Reverse     Side 

^^_^               J 

A  TIME-SAVING  CARD  RECORD 

.\  larii  .similar  to  tlii.s  i.s  fllloii  out  for  each  motor  in  the  plant, 
anti  a  seconri  card  contains  a  diagram  of  the  shafting  and  puUe.vs 
driven   b\-   the  motor.s. 

location  to  another  the  layout  card,  showing  the  applica- 
tion of  the  motor,  is  changed  from  one  motor  card  to  the 
other  and  the  change  is  also  indicated  on  the  motor  card. 
All  shutdowns  of  the  motors,  together  with  the  cause 
and  duration,  are  noted  on  the  individual  motor  cards. 
Amsterdam,  N.  Y.  A.  R.  McDonald. 
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Rcconnectiiio;  220- Volt  Compound 
Motor  for  no  Volts 

A220-VOLT,  six-pole  (.ompound  motor  was  recently 
chanpred  for  110-volt  operation  by  a  New  York 
repair  shop  by  chanRiiiK  the  commutator  pitch  as  de- 
scribed below.  Without  disturbing  the  armature  wind- 
ing it  was  found  that  the  armature  had  79  slots  and 
158  commutator  bars,  the  pitch  of  the  coils  being  1-14 
and  the  pitch  of  the  leads  on  the  commutator  1-54, 
forming  a  single-series  progressive  winding.  The  coils 
were  one-turn  strap  copper,  therefore  the  coils  could 
not  be  connected  with  half  the  number  of  turns.  Chang- 
ing from  wave  to  lap  winding  could  not  be  done  on  a 
six-pole  motor  as  a  six-pole  lap  winding  has  six  paths, 
whereas  four  are  required.  The  last  recourse  was  a 
double  (four-circuit)  wave  winding,  which  was  secured 
by  changing  the  lead  pitch  to  1-53,  which  gave  a  series 
of  three  coils  ending  two  bars  behind  the  bar  started  on, 
the  coils  connecting  to  bars  1-53-  105-  157.  This  made 
,1  double-wave,  rctrojjressive  winding  with  four  paths 
instead  of  two.  which  halved  the  voltage  and  doubled 
the  current-carrying  capacity  of  the  armature,  as  was 
required. 

To  make  this  change  all  the  top  leads  were  raised  out 
of  the  commutator  necks  while  the  bottom  leads  were 
not  disturbed.  The  armature  was  then  reconnected,  with 
a  lead  pitch  of  1-53.  The  shunt  field  coils  were  par- 
alleled, giving  three  coils  in  series  per  path.  New 
brushes,  brush  holders  and  series  coils  were  ordered 
from  the  motor  manufacturers.  The  brushes  were 
ordered  to  be  twice  as  thick  as  the  220-volt  brushes, 
or  wide  enough  to  cover  two  bars  and  two-thirds. 

The  armature  leads  had  to  be  reversed  to  obtain  the 
right  direction  of  rotation  and  give  cumulative  com- 
pounding on  account  of  changing  the  wave  winding 
from  progressive  to  retrogressive,  which  changes  the 
polarity  of  the  brushes  in  a  generator  and  changes  the 
direction  of  rotation  of  the  armature  in  a  motor. 

The  motor  was  repaired  within  four  days  and  has 
operated  satisfactorily  ever  since.         C.  A.  Johnson. 

Bronx,  N.  Y. 

Machine  Electrically  Heats  Rivets 
in  Series 

AN  ELECTRIC  heater  which  sends  current  through 
i  rivets  in  series  is  in  use  at  the  factory  of  the  Pratt 
&  Cady  Company,  Inc.,  Hartford,  Conn.  The  machine  is 
designed  to  heat  two  rivets  at  once,  and  whenever 
the  hot  rivet  is  withdrawn  for  driving  the  circuit 
is  broken  through  the  remaining  rivet.  The  time 
interval  which  thus  elapses  until  a  cold  rivet  can  be 
inserted  allows  a  soaking  period  in  which  the  heat  in 
the  remainintr  rivet  is  diffused,  and  this  results  in  a 
more  uniform  heating  when  the  circuit  is  again  com- 
pleted. As  appears  from  the  accompanying  photograph, 
energy  passes  through  the  rivets  lengthwise.  The  shanks 
are  uniformly  heated  throughout  their  length,  and  the 
heads,  being  of  larger  cros.s-section,  need  not  attain 
so  high  a  temperature  as  the  shanks.  The  riveter  will 
accommodate  rivets  up  to  5  in.  (12.5  cm.)  long  without 
adjustment  and  has  a  capacity  of  75  lb.  (34  kg.)  of 
rivets  an  hour.  Energy  is  supplied  from  a  shell-type 
transformer  with  a  one-turn  secondan,-,  with  primary- 
tap  switch  voltage  control  to  permit  different  lengths 
to  be  handled  at  the  proper  heats.  Power  is  used  only 
when    heating    rivets.      In    continuous    operation    from 


M  II),  to  5  lb.  ( 1.5  kg.  to  2.3  kg.)  of  rivets  can  be  heated 
per  kilowatt-hour  of  energy  input,  aiid  on  a  recent  test 
500  A-in.  X  li-in.  (1.2  cm.  x  .'5-cm.)   rivets  were  heated 


AVERAGES  4-LB.  OK  KIVETS   HEATED  PER  KILOWATT-HOUR 

per  hour  with  a  demand  of  15  kw.  and  an  energy  con- 
sumption of  10.5  kw.-hr.  Alex.  Stirling, 
Pratt  &  Cady  Company,  Inc.,  Plant  Engineer. 
Hartford,  Conn. 

Classified  Causes  of  Electric 
Crane  Shutdowns 

REASONS  for  breakdown  of  cranes  which  indicate 
.  the  relative  attention  that  should  be  given  to  dif- 
ferent crane  parts  are  showni  in  the  following  table, 
compiled  from  six  weeks'  operation  of  fifty-six  cranes 
in  the  Fore  River  shipyard.  It  will  be  noted  that  just 
30  per  cent  of  the  trouble  occurred  in  the  controllers 
and  about  18  per  cent  in  the  motors,  while  mechanical 
trouble  on  the  brakes  amounted  to  10  per  cent. 

CLASSIFICATION    OF    EIGHTT    CRANE    BREAKDOWNS. 

FORE   RIVKR  .SHIl'YARD.   l.N    MAY-JUNE.   1920 

(.\bout   Six   Wii'k.*;,   Fift.v-.slx  Cranes) 

.N'o. 

Brake  trouble    I mcilianicul )     8 

Broken   controller  resistanco    6 

Ground    in   controller 5 

Flelil-ioil    failures     5 

Ground   in   motor   armatures 4 

Crane   trolley-wire   grounds    4 

Broken  oi    loose  connection  In  controller 3 

Hoist  repairs    3 

Broken    trolley    wheel 3 

Broken   trolley    arm    3 

Open  circuit   in  motor 3 

Burned-off    contact    in    controller 3 

Open   circuit  in   limit  switch  line 3 

Bearing  trouble    2 

Loose    brushes    in    controller 2 

.Miscellaneous  controller  troubles    2 

Wheels     changeil     2 

Miscellaneous    mechanical    trouble    2 

*.''ontroller    open-circuited     2 

Armature-coil    trouble     

Loose   connection    in    motor 

Broken    axle     

Trolley   arm    bent    

Control   contacts   worn    

Trolley    arm    disconnected 

Crane  gearing  repairs   

Controller    tests     

.Motor    fuse    blown 

Cable  oft  sheave 

Brake   coil    lead    grounded 

Broken  trolley   wire 

Controller  drum  required  changing 

Open   wire   in   condulet 

Controller   magnet    burn-out    

~io 
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Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
■of  Electric  Light,  Power  and  Heat 


City  of  St.  Louis  Street-Lighting 
Cost  Nearly  Doubled 

THE  handicap  under  which  central  stations  furnish- 
ing light  or  power  under  long-term  contracts  have 
been  laboring  is  shown  by  the  new  lighting  contract 
tendered  the  city  of  St.  Louis  by  the  Union  Electric 
Light  &  Power  Company.  The  bid  submitted  repre- 
sented an  increase  of  approximately  100  per  cent.  The 
company  has  provided  and  maintained  2,287  arclight;: 
in  various  sections  of  the  city  for  $49.66  per  lamp 
under  a  ten-year  contract  which  expired  Aug.  28  last. 
The  new  rate  is  $98  per  lamp,  and  the  total  cost  under 
the  new  one-year  contract  will  be  $223,226,  as  against 
$112,672   in   previous  years. 


Investments  That  Will  Reduce 
Operating  Expenses 

UNDER  pre.sent  conditions  all  utilities,  and  more 
particularly  the  electric  companies,  are  forced  to 
adopt  any  measure  which  will  reduce  operating 
expenses,  and  it  is  doubtful  if  there  is  any  central 
station  which  cannot  cut  its  operating  expense  by  the 
use  of  the  most  modern  station  equipment,  large  units, 
underground  distribution  or  high-voltage  distribution, 
according  to  a  statement  of  G.  A.  Neal,  manager  of  the 
Northern  Indiana  Gas  &  Electric  Company,  Michigan 
City,  Ind.,  before  the  recent  convention  of  the  Indiana 
Electric  Light  Association. 

The  present  tendency  to  postpone  improvements  until 
an  uncertain  future  date  when  they  can  be  made  more 
cheaply  than  at  present  is  not  entirely  logical.  Improve- 
ments which  offer  a  large  return  should  be  carefully 
investigated  and  made  if  possible,  after  e.stablishing 
that  they  will  be  continuous  producers  of  dividends 
and  that  the  new  operating  costs  plus  interest  and 
depreciation  charges  will  be  less  than  present  expenses. 

With  the  present  outlook  for  the  future  any  large 
investment  for  new  equipment  should  be  retired  within 
a  short  time,  or  as  an  alternative  the  capital  invest- 
ment should  be  reduced  by  a  sinking  fund,  over  a 
period  of  approximately  three  years,  to  the  average 
cost  for  the  same  equipment  during  the  five-year  period 
from  1914  to  1919.  Any  improvement  which  is  for  con- 
tinuous use  and  which  can  show  a  return  of  SSA  per 
cent  per  year  should  be  carefully  considered,  as  this 
amount  is  ample  to  provide  a  sinking  fund  and  a  suit- 
able return  on  the  investment.  In  arriving  at  this 
percentage  it  is  estimated  that  money  will  cost  10  per 
cent,  the  depreciation  of  the  equipment  purchased  will 
be  10  per  cent  and  the  balance  of  18',  per  cent  is  to  be 
applied  to  a  sinking  fund  or  divided  between  a  sinking 
fund  and  interest  on  the  whole  property.  These  per- 
centages are  taken  very  liberally  to  allow  a  proper 
factor  of  safety  to  insure  the  income. 

A  few  examples  of  the  improvements  which  will 
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often  show  large  returns  may  serve  as  a  guide  in 
analyzing  conditions  with  a  view  to  reducing  costs 
through  new  methods  and  equipment.  The  following 
proposals  are  for  central  stations  having  sufficient 
capacity  but  operating  with  a  high  ratio  between  cost 
and  expense  with  costs  which  are  above  the  average. 

1.  Can  the  station  load  be  combined  with  other  loads, 
either  utility,  traction  or  industrial,  and  one  station  be 
closed  down?  Is  it  possible  to  purchase  from  a  reliable 
transmission  line,  particularly  from  a  hydro-electric 
source?  If  feasible,  can  the  station  be  salvaged  and 
the  money  so  received  be  made  to  cover  the  cost  of 
proposed  improvements?  This  plan  of  action  has  been 
one  of  the  most  profitable  procedures. 

The  solution  of  this  problem  has  often  been  the 
salvation  of  the  small  town  central  station  and  is  now 
the  objective  of  many  companies  supplying  towns  of 
even  20,000  to  50,000  population.  In  almost  every 
situation  where  combinations  are  possible  the  concen- 
tration of  loads  into  one  plant  is  the  economical  thing 
to  do,  and  the  final  net  revenue  more  than  compensates 
for  the  increased  fixed  charges. 

2.  The  average  electric  utility  operates  with  a  loss 
of  "unaccounted-for  energy"  varying  between  10  per 
cent  and  25  per  cent.  With  present  busbar  costs  vary- 
ing from  1  cent  to  4  cents  per  kilowatt-hour  the  value 
of  such  lost  current  has  become  one  of  the  big  items — 
in  fact,  next  to  coal  the  largest  in  the  budget.  Because 
of  the  reduced  capacity  throughout  the  entire  system 
from  the  generator  to  the  consumer's  meter  this  factor 
measures  more  than  is  apparent  upon  the  expense  sheet. 

It  is  possible  in  some  situations  to  reduce  this 
so-called  line  loss  sufficiently  to  provide  for  one  or  two 
years'  growth  without  generating  additional  current. 
In  general  this  is  managed  by  the  use  of  high  distribu- 
tion voltages,  especially  for  transmitting  the  bulk  of  the 
load,  and  by  improved  loading  of  distribution  and  sta- 
tion transformers. 

3.  The  cost  of  handling  coal  and  ashes  is  usually  the 
biggest  single  labor  item  incurred  in  a  central  station. 
The  class  of  help,  the  urgency  with  which  it  is  always 
needed,  the  fact  that  such  labor,  which  is  highly  com- 
petitive as  to  rate,  is  the  basis  for  all  rates  in  the 
station,  all  combine  to  recommend  the  u.se  of  genuine 
labor-saving  machinery  especially  adapted  to  the  work. 
Locomotive  cranes,  conveyors,  industrial  railroads,  coal 
crushers,  elevated  trestles  and  overhead  bunkers  are 
the  most  prominent  items  to  be  considered. 

4.  The  reduction  of  plant  water  rates  through  the 
u.se  of  large  turbine  units,  high  vacuum,  high  superheat, 
high-pressure  steam  and  electrically  driven  auxiliaries 
becomes  more  important  with  the  high  price  of  coal. 
The  coal  price  may  remain  e.xcessive  for  a  long  time, 
and  it  will  be  one  of  the  hardest  and  most  expensive 
obstacles  to  overcome  if  rates  for  .service  return  to  the 
pre-war  basis. 
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Eciucatiiifi;  Coiisuni<'rs  to  Best  Use  of 
Central-Station  Service 

ONE  of  the  most  effective  methods  of  advertising 
that  the  commercial  department  of  the  Wisconsin- 
Minnesota  Lipht  &  Power  Company  has  found  is 
through  the  use  of  stickers  on  customers'  bills.  Such 
stickers  as  shown  here  are  brief  and  definite,  in  con- 


In  our  recpni  service  cam- 
paign wi'  askicl  you  to  be  kind 
enough  to  ilctail  tlii'  tacts  (•o\ - 
erlng  any  faults  of  the  si-rvii.- 
which  ynu  may  have  nlisirvcd. 
or  that  may  have  haiM'iiKil  to 
you  In  your  personal  u.si'  of 
gas  or  electricity. 

Our  inspeetorH  were  told  to 
make  note  of  tliem.  and  we. 
on  our  iiarl.  guaranteed  that 
such  troulil.'S  if  the-y  wen-  i-x- 
isting  at  tiiat  time  or  tlir.-at 
ened  to  e.\ist  In  the  future, 
would  have  iirnmiil  att.iitioM 
and    a    suocesafui    termination 

It  is  our  aim  to  h:ive  the 
results  of  this  service  cam- 
paign continue  in  effect  as  part 
of  our  iin-sent  or  future  serv- 
ice, and  we  ask  you  to  be  kind 
enough  to  inform  us  if  any 
Buch  troulilea  still  eNist.  If 
they  do,  we  will  give  them 
our  Immediate  attention. 

We  want  you  to  feel  free  to 
call  upon  us  for  all  of  your 
troubles,  especially  those  of 
adjustment  to  appliances,  poor 
supply  of  gas.  high  bill  com- 
plaints, leaks,  or  any  discour- 
tesy which  you  may  experience 
In  contact  with  the  employees 
of  our  company. 

WlSCONSIN-MlNNE.SOTA    LlGlIT 
&     I'OWKR    To. 


KI.IOCTUK"    POWKK    l.V 
l.NOUSTKY 

ICver  ready  for  use  at  any 
time  of  day  or  night,  an<l  witii 
iess  waste,  since  it  is  used  only 
when  needed  and  l)ecause  the 
clllcii-ncy  of  electric  motors  is 
from  S.'>  to  9"  per  cent :  clean 
ami  instantaneous,  electric 
power  eliminates  all  transmis- 
sion losses  liy  bringing  the 
motor  close   tf>  tlie    work, 

Increa.sed  flexibility  of  both 
arrangement  anil  operation  of 
machines  secured,  and  you  can 
add  small  or  large  units  to 
your  plant  at  will, 

I'roiluction  is  increased, 
speeds  are  steadier,  overhead 
expense  is  reduced,  both  in  In- 
vestim-iit  and  superintendence, 
and  yet  it  wcirks  overtime 
witiiout  protest  and  eliminates 
all  other  lalior  trouliies  in  your 
power  department.  Requiring 
no  storage,  you  need  not  set 
aside  STiace  for  it  nor  worry- 
over  a  possible  sliortagc.  We 
have  unlimited  quantities  of  it 
and  we  have  expert  power  en- 
gineers, technical  men  who  are 
accustomed  to  solve  proI)lems 
iike  yours.  I^et  us  have  one  of 
them  call  on  you  and  examine, 
free  of  cost  to  you,  your  power 
situation.  Possibly  by  this 
co-operation  we  can  be  of  as- 
sistance to  you 


TWO  STICKERS  USED  ON   BILLS  BY  THE  WISCONSIN-MINNESOTA 
LIGHT  &   POWER  COMPANY 

veying  the  idea  on  to  the  reader.  One  seeks  to  encour- 
ajre  consumers  in  bringing  faults  of  service  to  the 
attention  of  the  company  for  remedy.  It  is  a  direct 
and  effective  appeal  for  the  co-operation  of  the  customer 
in  removing  service  troubles.  The  other  shows  how 
the  advantages  of  electric  power  for  industrial  uses 
can  be  set  forth.  These  appeals  are  backed  by  a  thor- 
oughly competent  organization  capable  of  remedying 
service  troubles  or  advising  the  consumer  as  to  the  best 
methods  of  utilizing  electric  service.  Advertising  of 
any  character  cannot  be  effective  unless  supported  by 
an  organization  into  which  the  idea  of  true  service 
has   been    thoroughly   drilled. 


Boston  Conipany''s  New  Business 
Exceeds  Last  Year's  Record 

FOR  the  fi.scal  year  ended  .June  22  last  the  sales 
department  of  the  Edi.son  Electric  Illuminating 
Company  of  Bo.ston  took  21,771  applications  for  service, 
as  against  19,272  for  the  corresponding  months  of  the 
previous  year.  There  were  also  approximately  ll.OOil 
orders  executed  for  increased  capacity,  repre.senting  a 
33  per  cent  increase  in  the  number  of  orders  issuetl. 
The  total  contracted  load  for  the  twelve  months'  period 
was  60,760  kw. 

The  business  of  the  company's  sales  department  this 
year  has  been  marked  by  the  closing  down  of  several 
isolated  plants,  and  in  recent  months  contracts  totaling 
over  3.000  kw.  were  signed  with  ten  large  business 
houses  of  Boston. 


Customer-Owners  of  Bvllesby  Properties 
Exceed  24,000 

PREFERRED  stock  sales  to  customers  of  the  local 
Byllesby  properties  during  the  first  eight  months 
of  1920  reached  a  total  of  $4,174,500  par  value, 
compared  with  $3,421,900  for  the  twelve  months  of  1919. 
Separate  sales  thus  far  for  1920  number  7,690.  the 
average  investment  being  $543,  compared  with  an  aver- 
age investment  of  $598  last  year.  Since  the  Byllesby 
companies  started  to  build  up  customer-ownership  in 
1915  there  have  been  more  than  24,000  local  sales, 
aggregating  upward  of  $13,000,000  par  value  of  the 
preferred  stock  of  the  properties. 

In  addition  to  the  companies  selling  their  preferred 
stock  direct  to  their  customers,  the  Mountain  States 
Power  Company,  Sandpoint,  Idaho,  is  distributing  an 
issue  of  8  per  cent  convertible  notes  in  the  community 
sen'ed. 


Historical  .4<lvertisenient  of  Niagara 
Power  Development 

THE  accompanying  illustration  shows  the  first  of  a 
series  of  advertisements  prepared  by  the  Niagara 
Falls  Power  Company  designed  to  acquaint  the  citizens 
of  the  territory  served  with  some  facts  about  the  history 
of   Niagara  power   development.     This   advertisement 
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M.in  lias  UM'd  walcr  for  Power  c^cr  mficc  hit- 
lor\-  began  lo  bt  rrcordcd.  Man's  flnl  dis- 
like for  tt-ork  no  doubt  marks  Ihc  birtli  <if 
Ihe  Art  of  Hydrniilicv 

Stnic  small  u*.e  ««%  made  of  NiaRara'%  water 
by  Ihc  CJirly  wlllcrs.  SanmilU  and  gri^X 
milK  alone  Ihc  upper  rapids  «r>cd  Ihc 
needs  of  Ihc  Pioneer*, 

T>»e  flrsl  clTo^l^  to  utilize  MiK ^•a»t  nalaral  sup- 
ply of  er>fpR\-  in  aliicway  \iT*cke»l  l*^  for- 
lunr<  of  Ihr  promolcri 

The  Hvdmulic  ro"fr Cin..l. « hifli  «»*  ^1(l^lrd 
in  !R.'i2  and  comnleled  in  I«fiO.  brniiRTit 
only  Onunrul  niin  lo  its  liiiitdeps,  and  for 
nrariy  Isvenh  scnrs  sf^^c*l  noiisefiit  our 
l»ose. 

Tliv  New  Vi.ii  "Sun"  of  \l»\  Z  18"7.  sisidU 
recite*  Ihr  incidents  of  the  miction  s;ilr 
sthen  tliis  tanal  iioil  Niflpnrp  power  ricl'''- 
were  puixh.-fscd  hv  J.icob  f  "y-lnK-tlkni'f 
.tnd  Son 

Mill  \Hcs  s«i'rc  iKiiuiivd  nciii  utid  lionicnni: 
Ihe  canal,  for  )l>drnulic  Power  hnd  lo  l»c 
used  on  the  spoi.  McirlianJ^il  poivcr  «j« 
Ir.-insniitlfd  hv  nt\K  riri\e  tlinxtiv  from 
Ibe  shnfl  of  ihc  water  wheel  to  tlic  vh.ift 
nf  tlic  mill  .\  few-  hundred  >.inK  at  the 
iiioxl,  M-av  Ihc  limit  of  lr.insmi».sinn. 

I.ti«tricil>  wj«  siitl  in  Ihc  bbur  of  birtli  .ind 
^lelll)l  had  Ihe  riflht  of  »Tiy.  Simvr  ciici- 
oerrv.  inrtiiilinu  \Vr*lineht.tiv,  in.Ttntain 
cdtbal  Ni.ic.ir.i  I'nwcriiusM  vifuc  tioc  !•. 
cjrriert  to  llufTjIo  m  pi|ies  in  ttic  fnnn  i.l 
Compressoil  Xir— but  never  aa  Etfelririlr' 
In  oiir  ne\l  nnnthrr.  will  he  lohl  Itir  sii>n 
of  NIdKam's  (Ir^t  rWlrieilv 

THEC.I<L>IT?>TGO0OVlTlgCWAn:STVAftIilf 
"n  It  Nl  \C.  \K  V  1  VLL  S  l*0\\  LR  COMP.  VN  > 
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TYPE  OF    HISTORICAL  PIBLICITV 

appears  with  a  reproduction  of  a  page  from  the  New 
York  Sun  of  May  2,  1877,  on  which  was  related  the 
sale  of  the  water-power  rights  on  the  American  side 
of  ihe  Falls  for  $71,000. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Graphical  Mfthod  for  Analyzing  the  Performance  of 
Cascade-Connected  Three-Pha^e  Motors. — J.  KoziSEK. — 
The  author  derives  a  straight-line  diagram  for  deter- 
minjng  the  slip  in  a  cascade-connected  system,  the 
diagram  being  applicable  whether  the  second  machine 
be  synchronous  or  induction-motor  type  or  a  commu- 
tator machine.  The  method  is  said  to  be  particularly 
useful  for  analyzing  the  behavior  of  an  induction  motor 
with  a  shunt-connected  three-phase  commutator  motor 
in  concatenation,  it  being  possible  to  study  the  in- 
fluence of  several  variables  on  one  diagram. — Elektro- 
technische  Zeitschrift,  June  10,  1920. 

Design  of  Commutating  Poles  in  Direct-Current 
Machinery. — Oelschlater. — Although  the  theory  of 
commutation  in  direct-current  machinery  has  been 
carried  to  a  remarkable  degree  of  precision  and  refine- 
ment, the  most  crude  and  inaccurate  formulas  are  often 
used  in  practice  in  designing  commutating  poles.  The 
author  therefore  has  developed — on  the  basis  of  accepted 
commutation  theories  of  Arnold,  Niethammer  and 
others — a  more  accurate  formula,  giving  the  needed 
flux  in  the  commutating  poles  in  terms  of  the  total 
armature  current  flow,  due  regard  being  given  the  con- 
figuration of  the  magnetic  circuit  and  other  factors  of 
importance. — Elektrotechnik  und  Mctschincnbau,  June 
6,  1920. 

Lamps  and  Lighting 

Necessity  for  Standards  in  the  Relation  Between  Illu- 
mination and  Output. — \V.\RD  HARRISON. — In  order  to 
make  tests  of  the  dependence  of  production  upon  illumi- 
nation intensities  of  value  and  intelligible,  the  author 
specifies  what  conditions  should  be  fixed  upon  as  gov- 
erning these  tests. — Transactions  I.  E.  S.,  July  20,  1920. 

Maintenayice  of  Indirect  Lighting  Equipment. — J.  L. 
Stair. — Among  the  factors  which  tend  to  cause  dete- 
rioration of  an  indirect  lighting  system  are  said  to  be  the 
following:      (1)    Renewal  of  lamps  has  been  neglected. 

(2)  Cleaning  of  fixtures  has  not  been  taken  care  of. 

(3)  The  color  of  the  ceiling  is  not  proper,  or  it  has  been 
allowed  to  darken,  or  has  not  been  kept  dean.  (4)  The 
position  of  the  lamps  in  the  reflectors  is  wrong.  (5) 
The  suspension  of  the  fixtures  is  not  correct  for  proper 
lighting  results.  (6)  The  results  from  the  reflector 
equipment  have  been  ruined  by  the  use  of  the  wrong 
lamps.  A  scheme  is  described  wherein  a  company  was 
formed  for  the  special  purpo.se  of  maintaining  fixtures 
in  ofl[ice  buildings,  factories,  etc.  The  average  cost  for 
cleaning  a  variety  of  types  of  installations  is  found  to  be 
about  21  cents  per  fixture  per  month.  This  includes 
cleaning  only  once  a  month.  Co.sts  for  various  types 
of  installations  vary  from  13  to  38  cents  for  one  clean- 
ing per  fixture.  This  fee  includes  any  breakage  that 
might  occur  to  the  lamp  or  to  the  reflecting  equipment 
during  the  cleaning  operation.  Tests  made  at  the  Chi- 
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cago  plant  of  Armour  &  Company  show  that  the  dete- 
rioration due  to  dirt  and  dust  settling  on  the  fixture 
equipment  amounts  to  about  10  per  cent  a  month. — 
Transactions  I.  E.  S.,  July  20,  1920. 

Generation,  Transmission  and  Distribution 

Application  of  Mild  and  AUoy  Steels  to  High-Ten-sion 
Suspension  Liyies. — L.  R.  O'Neill. — A  discussion  of  the 
application  of  stamped  and  pressed  steel  units  of  mild, 
structural  and  alloy  steel  to  the  suspension  problem  in 
liio-h-tension  trant^mission  lines.  The  factors  to  be  con- 
ridered  in  the  design  of  hardware  for  line  construction 
are  sXiiitd.— Journal  A.  I.  E.  E.,  July,  1920. 

Power-Factor  Correction  on  Distribution  Systems. — 
D.  M.  Jones. — The  ill  effects  of  low  power  factors  on 
distribution  systems  are  pointed  out  and  some  of  the 
causes  to  which  low  power  factor  can  commonly  be 
traced  are  given.  The  writer  then  takes  up  methods 
of  remedying  low  power  factor  and  in  particular  gives 
the  characteristics  of  synchronous  condensers,  static 
transformers     and     overexcited     synchronous     motors. 
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CHOICE  BETWEEN   STATIC  AND   SYNCHRONOUS  C0NDENSE31S 

Curves  giving  the  annual  cost  of  various  power-factor 
corrective  dsvices  applied  under  definite  conditions  are 
given  in  this  article.  One  showing  when  it  is  eco- 
nomical to  use  static  condensers  and  when  synchronous 
condensers  is  reproduced  here. — Journal  A.  I.  E.  E., 
July,  1920. 

National  Fuel  Economy  and  the  Government  Super- 
Power  Station  Scheme.— DAVin  Brownlie. — The  writer 
attacks  the  Briti.sh  super-power  station  scheme  as  being 
extremely  wasteful  of  a  lot  of  good  apparatus  which 
is  now  in  service  but  which  would  be  scrapped  in  case 
the  government  super-power  station  scheme  were  put 
into  effect.  He  says  that,  even  assuming  that  the 
coal  consumed  annually  for  power  generation  should 
be  reduced  from  80.000,000  tons  to  25,000,000  tons, 
which  he  considers  doubtful,  scrapping  of  good  equip- 
ment is  not  justified. — London  Electrician,  July  2, 
1920. 

Economy  and  Safety  Are  Secured  by  Use  of  Alternat- 
ing Current  Coal  Cutters.— Charlks  B.  Officer.— It  is 
said  that  savings  in  equipment  cost,  in  energy  expense 
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and  in  maintenance  charges  are  secured  by  the  use  of 
alternating-current  coal  cutters  and  that  greater  safety 
accompanies  the  use  of  alternating  current  for  driving 
undercutters. — Coal  Age,  June  24,  1920. 

Traction 

A  Powerful  Three  -  Phaxr  Locomotive.  —  Eighteen 
large  electric  locomotives  have  iust  been  completed  for 
the  Italian  State  Raihvays.  These  locomotives  conform 
to  the  following  conditions:  Line  voltage,  3,000  to 
.'■{.TOO;  frequency,  15  to  17:  number  of  traction  motors, 
2;  number  of  driving  wheels  f coupled),  6;  number  of 
bogie  wheels,  8;  diameter  of  driving  wheels,  1,630  mm.: 
diameter  of  bogie  wheels,  960  mm.  Each  locomotive 
must  be  able  to  accelerate  a  335-ton  train  up  a  grade 
of  12  in  1,000,  with  a  mean  acceleration  of  0.042  m.  per 
second  from  rest  to  a  speed  of  75  km.  per  hour.  In 
order  to  obtain  four  running  speeds,  motors  with  wound 
rotors  have  been  adopted,  for  work  in  parallel  or  in 
cascade.  The  stator  and  rotor  windings  are  symmet  rical. 
and  at  a  frequency  of  16.7  the  following  combinations 
are  possible: 


Volofilyiii 
Kw.-Hr 

N.inilMT 

f"oalUTtio:i 

of 

.Moto^ 

"viichrniH 

■  Sp,.,.,l. 

H  I'M 

37  S 
50 
75 
100 

8 

8 

I  "1  P»l8cud'' 
III  paiullr! 

I I  paral'p: 

125 
167 
750 
331 

The  locomotives   were    furnished   l)y   the   Rrown-Boveri 
Company  of  Milan. — London  Electrician.  Aug.  20,  1920. 

Installations,   Systems   and    Appliances 

On  the  Necesnanj  Slufifiiahnesf:  of  Maximinn-Currenf 
Relays. — W.  HOpp. — In  order  that  a  plant  shall  be  effec- 
tively protected  against  overloads  but  still  not  be  over- 
.sensitive  against  current  rushes  of  short  duration,  which 
may  cause  unnecessary  interruptions  if  the  breakers 
trip  out  too  quickly,  the  controlling  relays  must  have 
certain  definite  time  characteristics.  The  author  con- 
cludes that  the  relays  should  have  a  certain  sluggish- 
ness, and  maintains  that  the  best  characteristics  are 
obtained  in  thermal  relays,  since  these  physically  behave 
in  the  same  manner  as  the  copper  conductors  them- 
selves. On  the  basis  of  these  theories  the  author  has 
designed  a  thermal  relay  made  by  the  A.  E.  G.  The 
new  relay  is  described  in  detail,  and  its  construction 
and  action  are  clearly  shown  on  a  number  of  photos 
and  diagrams.  The  heater  is  a  metal  tube  inserted  like 
a  fuse  in  the  current  path  and  containing  alcohol.  One 
end  of  the  tube  is  closed  by  a  flexible  membrane.  When 
the  walls  of  the  tube  get  hot,  owing  to  Joulean  heat,  the 
vapor  pressure  of  the  alcohol  increases,  and  the  mem- 
brane is  forced  out,  thereby  actuating  a  lever  which 
closes  the  relay  contacts.  —  tJlcktrotcchnischc  Zeit- 
schrift,  May  13.  1920. 

Electrophysics  and  Magnet i.sni 

Reduction  In  the  Tcmperatin-e  of  a  Wire  When  Cov- 
ered with  In.'<iilatiori. — A.  B.  Eason. — It  is  shown  in 
this  article  that  insulation  on  a  wire  may  help  to  hold 
down  the  temperature  of  the  conductor  under  load.  A 
conductor  may  be  kept  cooler  by  reason  of  having  insu- 
lation upon  it,  this  depending  upon  the  relative  thick- 
ness of  the  insulation  and  diameter  of  wire,  and  also 
upwn  the  material  with  which  the  insulation  is  made. 
Constants    for   various    insulating   material    commonly 


used  in  connection  with  cables  are  given  by  the  writer. 
—London  Klcrtrician,  Aug.  20,  1920. 

Design  of  Air-Core  Inductatice  Coil.i  of  Minimum 
Weight  for  a  Given  Weight  Inductance  and  Resistanre. 
— C.  0.  Gibbon.— The  writer  states  that  the  calculation 
of  inductance  and  resistance  of  any  air-core  inductance 
coil  is  a  simple  matter,  but  to  design  a  coil  which  shall 
have  any  preassigned  values  of  resistance  and  induct- 
ance, with  this  added  condition  that  the  coil  have  min- 
imum possible  weight,  is  a  problem  that  prevents  no 
little  di  fficulty.  He  undertakes  the  development  of  for- 
mulas for  this  purpose.— yownia;  A.  I.  E.  E..  July,  1920. 

Units,  Measurements  and  Instruments 

Method  for  Measuring  Dielectric  Losses  n;  High- 
Tcnsion  Apparatus. — A.  Semm. — ^Upon  a  suggestion  by 
Dr.  Schering,  the  author  employed  the  following  bridge 
arrangement:  The  bridge  contained,  in  order:  A  stand- 
ard high-tension  air  condenser,  a  resistance  with  a 
small  condenser  in  parallel,  a  pure  standard  resistance 
and  the  imperfect  condenser  to  be  investigated.  A 
vibration  galvanometer  was  connected  across  the  two 
resistance  arms,  while  the  common  point  of  these  arms 
was  grounded.  Alternating  voltages  up  to  100  kv.  could 
be  impressed  between  ground  and  the  point  common  to 
both  condensers.  As  examples  of  the  results  obtained, 
the  author  presents  curves  of  losses  as  a  function  of 
voltage  for  a  5-m.  piece  of  high-tension  cable  and  for 
:'.  50-kv.  transformer  bushing. — Archiv  fur  Elektrotech- 
.('A-,  April  15,  1920. 

Telegraphy,  Telephony  and  Signals 

Duplex  Wireless  Telephony. — P.  P.  ECKERSLEY. — The 
liaper  deals  with  e.xperiments  on  duplex  wireless  tel- 
ephony for  aircraft  carried  out  at  the  wireless  exjjeri- 
ment  establishment  of  the  Royal  Air  Force  of  Great 
Britain.— London  Electrician,  Aug.  20,  1920. 

Ovei'stresses  Due  to  Resonance  Phenomena  in  High- 
Tension  Direct-Current  Machines  for  Radio  Spark 
Transmitters. — K.  W.  W.\gner. — In  the  Konigswuster- 
hausen  radio  station  a  10,000-volt  direct-current  ma^ 
chine  is  used,  in  connection  with  a  storage  condenser 
and  a  spark  gap,  for  energizing  the  antenna.  The  spark 
frequency  is  determined  by  a  condenser  which  is  re- 
versed by  a  commutator,  causing  one  train  of  waves  for 
each  reversal.  The  direct-current  machine,  although 
protected  by  choke  coils,  broke  down  after  a  short  run, 
and  when  the  machine  was  replaced  the  same  thing 
happened  over  again.  This  caused  an  investigation, 
which  is  described  in  detail  by  the  author.  In  a  series 
of  very  instructive  oscillograms  a  peculiar  resonance 
phenomenon  is  demonstrated.  When  the  spark  fre- 
quency reaches  a  certain  critical  value  oscillations  build 
up  in  the  machine  and  the  terminal  voltage  takes  on 
dangerous  values.  Secondary,  tertiary  and  other  res- 
onance points  were  observed  when  the  spark  frequency 
reached  such  values  that  the  successive  overtones  in  the 
zigzac  voltage  curve  of  the  storage  condenser  resonated 
with  the  machine  circuit.  Having  thus  found  the  root 
of  the  trouble,  it  wa.s  easy  to  prescribe  remedies.  Choke 
coils  were  built  in  several  series  divisions  to  prevent 
puncture  and  were  given  such  inductance  that  the  res- 
onance points  did  not  fall  within  the  operating  range 
of  spark  frequency.  The  machine  has  since  been  run- 
ning along  for  months  without  giving  any  signs  of 
trouble. — Elektrotechnische  Zeitschrift,  July  29  and 
Aug.  5.  1920. 


BASED  on  tonnage,  electrically 
driven  steel  mills  are  rapidly- 
equaling  those  operated  by 
steam,  according  to  statements  made 
at  the  New  Yoi'k  City  convention  of 
the  Association  of  Iron  and  Steel 
Electrical  Engineers. 

While  unfair  regulation  may  im- 
pair temporarily  the  earning  power 
of  public  utilities,  it  cannot  destroy 
the  investment,  declared  Samuel  In- 
sull  before  the  Chicago  Association 
of  Credit  Men.  in  an  outline  of  the 
elements  of  public  utility  credit. 

Appointed  by  Governor  Coolidge 
-to  assist .  Fuel  Administrator  Stor- 
row  in  handling  the  fuel  problem  in 
Massachusetts,  David  A.  Ellis  of  the 
Department  of  Public  Utilities  of 
that  state  declares  that  expoi'tations 
of  coal  should  be  limited  to  those  of 
former  years. 

An  increase  in  the  common  stock 
of  the  Westinghouse  Electric  & 
Manufacturing  Company  from  $75,- 
000,000  to  $125,000,000  and  authori- 
zation of  an  increase  of  $30,000,000 
in  the  company's  debt  will  be  voted 
on  by  the  stockholders  on  Nov.  18. 

Electrical  exports  for  July  are 
$500,000  ahead  of  July  last  year. 
For  the  first  seven  months  of  1920 
they  reached  a  total  of  $53,000,000, 
or  2h  per  cent  below  the  figures  for 
the  corresponding   period   last  year. 

Plans  for  the  first  meeting  of  the 
American  Engineering  Council  of 
the  Federated  American  Engineer- 
ing Societies,  to  be  held  Nov.  18  and 
19,  are  in  process  of  formulation. 

An  appeal  has  been  made  to  its 
customers  by  the  Milwaukee  Electric 
Railway  &  Light  Company  to  curtail 
their  consumption  of  energy  until 
the  new  plant  of  the  company  is 
ready  for  operation,  which,  it  is 
thought,  will  be  the  first  of  the  year. 

Electrification  of  government- 
owned  railroads  at  Rio  de  Janeiro, 
Brazil,  is  to  go  ahead,  an  appropria- 
tion for  that  purpose  having  been 
made. 

As  ANTICIPATED,  the  coal-car  pri- 
ority order  was  continued  and  the 
New  England  order  canceled  by  the 
Interstate  Commerce  Commission. 
The  requirement  that  wagon  mines 
must  load  from  private  tracks  and 
from  overhead  loading  devices  was 
abolished  and  a  general  condition  in- 
serted that  all  cars  must  be  loaded 
within  twenty-four  hours. 

Jobbers'  stocks  are  now  augment- 
ing rapidly,  and  the  problem  pre- 
sents itself  of  handling  increasing 
inventories  at  a  time  when  most  of 
those  connected  with  the  industry 
think  stocks  should  be  reduced. 


Improved  buying  is  reported  from 
New  England  and  there  is  also  more 
business  in  the  Middle  West.  In 
other  sections,  however,  no  increase 
is  apparent.  Fears  for  the  cotton 
crop  are  expressed  in  the  South 
based  on  adverse  weather.  The  In- 
termountain  States  report  excellent 
crop  conditions.  Low  water  supply 
has  forced  a  return  to  war-time 
I'estrictions  on  the  use  of  power  in 
the  San  Francisco  district.  Collec- 
tions are  generally  slow,  deliveries 
improved  and  labor  conditions  more 
settled,  but  building  is  at  a  low  ebb. 


News 
in  Brief 

Summary      of      Market 
Conditions  and  of  Re- 
cent and  Approaching 
Happenings  of  Im- 
portance to  the 
Industry 


Guarantees  from  electrical  manu- 
facturers against  declining  markets 
are  being  asked  by  jobbers  and 
dealers  both  in  the  East  and  the 
West.  The  whole  subject  of  price 
guarantees  is  to  be  taken  up  at  a 
hearing  by  the  Fedei'al  Trade  Com- 
mission at  Washington,  D.  C,  on 
Oct.  5. 

A  monthly  circulation  of  1,000,- 
000  has  been  reached  by  the  "Kilo 
Watt"  educational  pamphlets  sent  to 
member  companies  by  the  National 
Electric  Light  Association. 

Electrical  manufacturers  are 
mapping  out  a  program  of  publicity 
to  create  public  good  will  for  the  in- 
dustry, working  in  connection  with 
the  publicity  department  of  the 
N.  E.  L.  A. 

An  application  for  a  project 
works  license  on  the  Deschutes 
River,  Oregon,  is  the  first  applica- 
tion to  be  absolutely  complete  under 
the  water-power  law. 

The  Railroad  Commission  of 
North  Dakota  has  adopted  the  pro- 
visions of  the  National  Electrical 
Safety  Code  referring  to  transmis- 
sion-line construction  and  also  the 
regulations  governing  inductive  in- 
terference enforced  in  California. 

Two  million  dollars'  worth  of 
preferred  stock  have  been  sold  within 
the  last  two  years  to  customers  of 
the  Central  Maine  Power  Company. 


E.XHIBITS  at  the  New  York  Elec- 
trical Show,  to  open  Oct.  6,  will 
number  141,  or  48  per  cent  more 
than  last  year. 

Industrial  business  and  merchan- 
dising will  be  the  topics  for  discus- 
sion at  the  Baltimore  convention  of 
the  National  Association  of  Elec- 
trical Contractors  and  Dealers  to  be 
held  Oct.  4-9. 

Visits  to  the  Nela  Park  laborato- 
ries of  the  General  Electric  Com- 
pany and  to  a  number  of  power 
plants  where  electrochemical  proc- 
esses are  employed  will  be  features 
of  the  American  Electrochemical  So- 
ciety's meeting  in  Cleveland  from 
Sept.  30  to  Oct.  2. 

At  the  first  annual  convention  of 
the  Rocky  Mountain  Geographic 
Division  of  the  N.  E.  L.  A.  at  Glen- 
woocl  Springs,  Col.,  E.  A.  Phinney 
of  Golden,  Col.,  was  elected  presi- 
dent and  A.  C.  Cornell  of  Denver 
secretary. 

A  PUBLICITY  campaign  to  promote 
a  better  understanding  of  the  job- 
ber's functions  has  been  started  by 
the  Electrical  Supply  Jobbers'  Asso- 
ciation. 

A  message  to  the  people  of  Indi- 
ana outlining  central-station  needs 
if  high-class  service  is  to  be  main- 
tained was  adopted  by  the  Indiana 
Electric  Light  Association  at  its 
French  Lick  Springs  convention. 

For  the  first  time  in  the  history 
of  the  New  England  Geographic 
Division,  N.  E.  L.  A.,  leaders  in  the 
manufacturing,  jobbing  and  contrac- 
tor-dealer branches  of  the  industry 
united  with  the  central-station  men 
in  plans  for  promoting  progress 
when  the  division  met  at  Kineo,  Me., 
last  week.  Bowen  Tufts  of  Boston 
was  elected  president. 

A  draft  of  a  uniform  system  of 
accounts  for  electric  light  companies 
and  also  one  for  gas  companies  were 
completed  by  the  committee  of  sta- 
tistics and  accounts  of  public  utili- 
ties of  the  National  Association  of 
Railroad  and  Utilities  Commission- 
ers at  its  recent  Chicago  meeting. 

Political  agitation  on  behalf  of 
the  state  development  of  water 
powers  is  beginning  in  Maine  in  an- 
ticipation of  the  coming  legislative 
session,  but  thus  far  popular  opin- 
ion appears  indifferent. 

New  Enoland  electrical  manufac- 
turers are  separately  embarking 
upon  vigorous  though  independent 
campaigns  against  excessive  expendi- 
tures in  production  operations.  In- 
efficient labor  is  being  weeded  out. 
and  the  improvement  lately  notcH  in 
labor  relations  is  being  well  main- 
tained. 
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First  Water-Power  Application  to  Kv  (loin- 
plett'*!  Filed  for  Deschutes  I{iver 

THE  first  application  to  be  absolutely  completed  and 
perfected  so  as  to  conform  with  the  regulations 
which  have  been  issued  by  the  Federal  Power  Commis- 
sion is  that  of  the  Columbia  Valley  Power  Company, 
which  plans  project  works  on  the  Deschutes  River  in 
Oregon.  This  application  was  among  the  latest  re- 
ceived and  was  applied  for  in  person  by  C.  D.  Charles 
of  Denver.  The  fact  that  Mr.  Charles  had  all  the  neces- 
sary data  in  his  possession  enabled  him  to  make  out, 
with  the  assistance  of  Col.  William  Kelly,  the  engi- 
neer officer  of  the  commission,  an  application  which  con- 
forms in  all  particulars  to  the  regulations.  In  each  of  the 
other  applications  which  have  been  made  certain  infor- 
mation still  is  lacking  as  most  of  these  applications  were 
made  before  the  regulations  were  issued.  The  applica- 
tion of  the  Washington  Irrigation  &  Development 
Company  for  a  preliminary  permit  to  erect  important 
project  works  on  the  Columbia  River  will  probably  be 
completed  in  al!  particulars  in  the  ne.xt  few  days. 


Coal-Car  Priority  for  Utilities  Continued 
in  Separate  Order 

ASSIGNED  cars  for  public  utilities  were  continued 
last  week  by  the  Interstate  Commerce  Commission 
in  Service  Order  No.  16.  This  order  separates  the 
authority  for  giving  assigned  cars  to  public  utilities 
from  that  giving  the  coal  mines  the  first  call  on  open- 
top  cars.  This  change  was  requested  by  the  coal  opera- 
tors in  the  expectation  that  it  would  be  possible  to  do 
away  with  the  assigned  cars  before  the  commission 
would  be  justified  in  revoking  the  open-top  priority. 
As  the  orders  now  stand  one  can  be  changed  without 
reference  to  the  other. 

The  new  public  utilities  order  defines  precisely  the 
activities  entitled  to  come  under  the  order,  it  having 
been  charged  that  the  old  order  was  being  abused. 
Assigned  cars  were  being  used,  it  is  alleged,  to  carry 
coal  to  the  plants  engaged  in  the  manufacture  of  public 
utility  equipment. 

The  pertinent  part  of  the  new  public  utilities  order 
reads  as  follows: 

It  i^  ordered  that,  effective  Sept.  19,  1920,  and  until 
further  order  of  the  commission,  all  common  carriers  by 
railroad  within  said  territory  to  the  extent  that  may  be 
necessary  in  order  that  public  utilities  which  directly  serve 
the  general  public  under  a  franchise  therefor  with  street 
and  intci-urban  railways,  electric  power  and  lisrht,  gas,  ice, 
water  and  sewer  works,  also  ice  plants  which  directly  sup- 
ply the  public  generally  with  ice,  also  hospitals,  schools 
and  other  public  institutions  of  the  United  States,  state  or 
municipal  governments,  may  be  kept  supplied  for  current 
use  but  not  for  storage,  exchange,  or  sale,  be,  and  they  are 
hereby  authorized  to  place,  furnish  and  assign  cars  to  coal 
mines  for  the   transportation   of  such  coal   in  addition  to 


and  without  regard  to  the  existing  ratings  and  distributive 
shares  for  mines  upon  said  railroads;  provided  that  no  cars 
shall  be  so  placed,  furnished  or  supplied  by  any  such  car- 
riers without  written  application  therefor,  showing  that 
such  coal  is  needed  solely  for  the  current  use  of  the  appli- 
cant and  not  for  storage,  exchange  or  sale,  in  order  that 
applicant  may  continue  its  public  service  in  daily  opera- 
tion; which  application,  in  the  case  of  public  utilities  not 
owned  by  some  government  agency,  shall  be  approved  by 
the  public  service  commission  or  railroad  commission  of 
the  state  in  which  said  plant  is  located  if  there  be  one, 
and  all  such  applications  shall  be  concurred  in  by  the  de- 
livering railroad;  and  provided  further  that  such  coal  shall 
not  be  subject  to  reconsignment  except  to  public  utilities 
or  public  institutions  as  above  described,  and  that  a  written 
report  of  the  cars  placed  hereunder  shall  be  made  to  the 
Interstate  Commerce  Commission  by  the  railroad  placing 
the  cars  as  often  as  once  each  week. 


Samuel  Insull  Outlines  Elements  of 
Public  Utility  Credit 

SAMUEL  INSULL  in  an  address  on  the  stability  of 
utility  investments,  made  on  Tuesday  evening  before 
the  Chicago  Association  of  Credit  Men,  traced  the  rapid 
expansion  of  the  utilities  of  Illinois — that  is,  gas,  elec- 
tric, railway  and  telephone — from  1902,  when  the  gross 
investment  was  $375,000,000  and  the  gross  revenue 
.^48, 000, 000,  to  the  present  time,  when  the  investment 
totals  $1,200,000,000  and  the  yearly  income  $250,000,- 
000.  The  utilities  have  approximately  100,000  em- 
ployees in  Illinois,  Mr.  Insull  said,  and  their  securities 
are  held  by  275,000  individual  owners,  not  counting 
those  who  are  owners  indirectly  through  securities  held 
by  banks,  insurance  companies  and  other  trusts.  These 
security  holders  with  their  families  constitute  about 
one-sixth  of  the  state's  population. 

The  utilities  of  Illinois  alone  require  about  $100,000,- 
dOO  of  new  investment  e'lch  year  to  cover  plant  extension 
and  other  construction  work  necessary  to  meet  the  ser- 
vice requirements  of  the  communities  in  which  they 
operate.  The  foregoing  facts  and  figures,  Mr.  Insull 
pointed  out,  emphasize  the  fundamental  importance  of 
permitting  utility  companies  to  be  operated  on  a  basis 
that  will  maintain  their  credit.  Otherwise  they  cannot 
secure  the  new  capital  required  from  year  to  year  to 
meet  the  service  needs  of  the  public.  The  speaker 
particularly  emphasized  the  point  that  the  owners  of 
utility  securities  are  not  the  only  ones  who  suffer  when 
this  credit  is  impaired.  It  is  the  public  that  suffers  in 
the  long  run ;  because  the  service  necessarily  runs  down 
when  utility  companies  are  required  to  operate  under 
conditions  that  are  adverse  to  a  high  degree  of  credit. 

The  first  requisite  of  maintenance  of  utility  credit, 
Mr.  Insull  asserted,  is  the  administration  of  utility  reg- 
ulatory powers  by  state  commissions  or  other  ofl^cial 
bodies  on  a  fair  and  businesslike  and  non-political  basis. 
When  partisan  or  factional  politics  enters  into  utility 
regulation  steady  development  of  utility  facilities  and 
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service  is  shackled.  The  utilities  suffer  and  the  public 
which  they  serve  is  in  the  long  run  the  victim.  Mr. 
Insull  also  pointed  out  how  sane  regulation,  wherever 
applied,  has  eliminated  the  watered-stock  and  overcapi- 
talization bugaboos.  In  Illinois,  under  the  public  utilities 
act,  the  value  of  a  utility  company's  property,  not  its 
capitalization,  is  the  basis  of  rate  making.  The  capital- 
ization gets  no  consideration  unless  it  is,  and  only  so  far 
as  it  is,  backed  by  property  value.  The  steam  railroads, 
he  said,  offered  evidence  of  how  the  terms  "watered 
stock"  and  "overcapitalization"  have  been  overworked. 
The  property  of  the  steam  roads  of  the  country  is  now 
being  valued  by  the  Interstate  Commerce  Commission, 
and  Mr.  Insull  said  he  thought  it  significant  that,  in 
every  case  of  valuation  thus  far  finished  and  made 
public — at  least  in  all  cases  that  had  come  to  his  notice- — 
the  value  of  the  property  was  found  to  be  greater  than 
the  total  capitalization  of  the  road.  He  believed  the 
utilities  of  Illinois,  if  fairly  valued,  would  make  even  a 
better  showing. 

Public  utility  securities  are,  therefore,  among  the 
most  stable  of  investments,  Mr.  Insull  declared,  because 
they  represent  actual  physical  investment. 


Cleveland  Electrochemical  Meeting  of 
A.  E.  S.  Will  Be  Full  of  Interest 

A  WELL-FILLED  program  has  been  arranged  for 
the  thirty-eighth  general  meeting  of  the  American 
Electrochemical  Society,  to  be  held  at  the  Hotel  Statler. 
Cleveland,  Ohio,  from  Sept.  30  to  Oct.  2.  Visits  will 
be  made  to  the  Nela  Park  laboratories  of  the  General 
Electric  Company,  where  there  will  be  talks  by  Dr. 
Eugene  Fox  Nichols,  director  of  pure  research,  and  by 
Ward  Harrison,  as  well  as  an  opportunity  to  inspect 
departments  in  which  individual  delegates  may  be 
especially  interested,  and  to  various  industrial  plants  in 
the  city  where  electrochemical  processes  are  employed. 
An  entertainment  program  for  ladies  accompanying  the 
delegates,  a  smoker  tendered  by  the  National  Carbon 
Company  and  an  informal  subscription  dinner  and 
dance  will  be  among  the  other  features  of  the  gather- 
ing in  addition  to  the  business  program. 


Agreement  Reached  on  Standard 
Accounting  (Classifications 

THE  committee  on  statistics  and  accounts  of  public 
utilities  of  the  National  Association  of  Railroad 
and  Utilities  Commissioners  at  a  meeting  in  Chicago 
held  Sept.  12-18  completed  its  draft  of  a  uniform  sys- 
tem of  accounts  for  electric  light  and  power  companies 
and  also  a  uniform  system  for  gas  companies.  These 
systems  of  accounts  have  been  prepared  with  the  aid 
and  co-operation  of  the  accounting  committees  of  the 
National  Electric  Light  Association  and  the  American 
Gas  Association. 

The  meeting  was  the  final  one  of  a  series  of  this  joint 
committee,  appointed  as  a  result  of  action  taken  at 
the  last  convention  of  the  commissioners'  association. 
Agreement  was  reached  by  the  committee  upon  prac- 
tically all  points  involved,  and  the  representatives  of  the 
commissioners  who  were  present  are  now  framing  their 
report  to  the  general  standing  committee  on  statistics, 
which  will  report  upon  the  matter  to  the  next  convention 
of  the  commissioners'  association  in  November.  At  that 
time  it  is  expected  that  final  action  will  be  taken. 


N.  E.  L.  A.  "Kilo  Watt"  Publicity 
Going  Strong 

THE  monthly  "Kilo  Watt"  educational  pamphlets 
now  being  furnished  member  companies  by  the 
National  Electric  Light  Association  are  having  a  large 
demand.  Orders  now  on  the  books  give  to  these  pam- 
phlets a  monthly  circulation  of  1,000,000  copies,  which 
go  to  electric  light  customers.  This  is  in  addition  to 
the  circulation  gained  through  publishing  the  series  in 
the  local  newspapers  as  some  companies  are  doing. 


Westinghouse  to  Increase  Capital 

AN  INCREASE  in  the  common  stock  of  the  Westing- 
.  house  Electric  &  Manufacturing  Company  from 
$75,000,000  to  $125,000,000,  and  of  $30,000,000  in  its 
indebtedness,  will  be  voted  on  by  the  company's  stock- 
holders at  a  special  meeting  on  Nov.  18.  The  need  for 
additional  working  capital  to  carry  on  the  enormously 
increased  business  is  given  as  the  reason. 

The  manner  in  which  the  new  stock  and  the  obliga- 
tions to  be  authorized  are  to  be  issued  is  not  set  forth  in 
the  announcement  by  the  company.  It  is  expected  that 
after  the  ratification  of  the  proposal  convertible  notes, 
not  more  than  $30,000,000  in  amount,  will  be  issued. 
These  notes  probably  will  be  short-term  obligations, 
carrying  privileges  of  conversion  into  common  stock. 
That  some  of  the  new  stock  to  be  issued  will  be  sold  to 
the  company's  employees  is  indicated. 

"The  growth  of  the  electrical  manufacturing  busi- 
ness," says  Guy  E.  Tripp,  chairman  of  the  board,  in  a 
letter  to  the  stockholders,  "has  been  phenomenal.  Since 
1914  the  capacity  and  output  of  the  company's  plants 
have  about  doubled,  while  by  reason  of  increased  costs 
and  prices  the  volume  of  sales  has  almost  quadrupled. 
The  amount  of  unfilled  orders  on  the  company's  books 
at  the  present  time  exceeds  $95,000,000,  an  increase  of 
about  $24,000,000  in  five  months.  This  volume  of  busi- 
ness, coupled  with  the  increased  prices  of  labor  and 
raw  materials,  requires  a  substantial  increase  in  the 
company's  capital  to  enable  it  to  carry  enlarged  inven- 
tories and  the  increased  volume  of  customers'  accounts." 
The  company's  report  for  four  months  ended  July 
31  shows  net  profit  from  operations  of  $4,726,555.70 
against  $2,019,523.92  in  the  corresponding  period  a  year 
ago.  Its  other  income  was  $402,533.15  against  $473,- 
195.73  and  its  interest  charges  $364,886.02  against 
$558,638.64,  leaving  a  net  income  of  $4,764,202.83 
against  $1,934,081.01. 


Rocky  Mountain  Division,  N.  E.  L.  A., 
Completes  Organization 

AT  THE  first  annual  convention  of  the  Rocky  Moun- 
Ltain  Geographic  Division  of  the  National  Electric 
Light  Association  at  Glenwood  Springs,  Col.,  on  Tuesday 
of  last  week  the  preliminary  steps  taken  toward  or- 
ganization at  the  Pasadena  convention  la.st  May  were 
ratified  and  officers  elected.  Routine  business  to  enable 
the  division  to  become  active  was  di.'^patched,  and  a 
program  for  harmonizing  the  work  of  the  division  with 
the  various  state  associations  was  mapped  out.  Officers 
were  elected  as  follows:  President,  E.  A.  Phinney, 
Golden,  Col.;  first  vice-president,  E.  P.  Bacon,  Casper, 
Wyo.;  second  vice-president,  Arthur  Prager,  Albu- 
querque, N.  M.;  third  vice-president,  D.  C.  McClure, 
Denver;  secretary,  A.  C.  Cornell,  Denver. 
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First  Meeting  of  American  Engineering  Counril  of  Tlie  Federated  American 

Engineering  Societies 

NOV.  18-20,  1920 
Headquwrters,  New  Willard  Hotel,  Washington.  D.  C.     All  Sessions  in  the  Small  Ball  Room 


PROG 

THURSDAY.    NOV.    18.    1920 
.MorniriK     SeMHion 
8  ;  SO  a.m.  Registration. 

10:00    a.m.     Oponing    .'^o.s.slon     of    American    EnplnPorini; 

<  'ouiicll. 

1.  (^all  to  OidiT.  Richard  L.  Humphrey,  rhairmnn  joint 
lonfercnce  committee,  consulting  engineer,  Philadel- 
phia, Pa. 

2.  Election  of  teinponuy  chairman. 

3.  Election  of  ti'niporai".\-  .m'cretary. 

4.  .\ppolntment  of  temporarv  committees:  (a)  Pro- 
gram, (b)  Credenti.il.s.  (c)  Constitution  and  by- 
laws, (d)  Nominations.  (e)  Plan  and  .scope.  (f) 
Budget,    (g)    Resolutions. 

Afternoon     SeHHioii 
2 :  00   p.m.    Addres.s — "Engineering  Council."   by  J.    Parke 

Channlng.   chairman,   consulting   engineer.    New   York. 

K.    V. 
2  ;30    p.m.      Discussion    of    the    field    of    activity    for    The 

Federated    American    Engineering    .Societies. 


K  AM 

FRIDAY,  NOV.  19.  1920 
^luriiiiiK  SeiiNlon 
■I  :  OO  a.m.  1.  Report  of  committee  on  nominations.  2. 
Election  of  permanc^nt  offlcer.s.  3.  Report  of  com- 
mittei.  on  constitution  and  by-laws.  ■).  Formal  ralifl- 
cation  of  constitution  and  by-laws.  .'..  Report  of 
Kinimittee   on    plan    and   scope. 

.Vfternoon     NeHHion 

-  :  00  p.m.  1.  Report  of  committee  on  budget.  2.  Riport 
of  committee  on  resolutions. 

Evening     SeHnion 

S  :  30  p.m.  1.  Introductory  remarks  by  presiding  officer, 
the  president  of  American  Engineering  Council.  2. 
.\ddre.ss  by  Herbert  C.  Hoover,  president  .\merican 
Institute  of  Mining  and  Metallurgical  Engineers,  New 
York.  N.  Y. 

9 :  30   p.m.    Informal    reception    and    smoker. 
SATT'RD.VY.   NOV.    20,   1920 

9  :  00  a.m.  Organization  meeting,  executive  board,  Amer- 
ican Engineering  Council  of  the  Federated  American 
Engineering   Societies. 


First  Meeting  American  Engineering 
Council,  Nov.  18-20 

PLANS  are  now  beinp  shaped  and  the  program  has 
been  outlined  for  the  first  meeting  of  the  American 
Engineering  Council  of  the  Federated  American  Enofi- 
neering  Societies,  to  be  held  in  Washington,  D.  C,  at  the 
New  Willard  Hotel,  Nov.  18  to  20.  Invitations  to  join 
the  federation  have  been  sent  to  national  and  local 
engineering  societies  having  an  aggregate  membershin 
around  120,000.  Already  acceptances  have  been  re- 
ceived from  some  of  these  bodies.  The  others  are 
bringing  the  matter  to  the  attention  of  their  member- 
ship either  by  letter  ballot  or  at  their  fall  meetings, 
which  are  occurring  for  the  most  part  this  month  and 
next. 

The  Federated  American  Engineering  Societies  came 
into  being  at  the  organizing  conference  on  June  3  and  4 
last,  when  140  delegates,  representing  seventy-one  na- 
tional and  local  engineering  bodies  with  an  aggregate 
membership  of  more  than  110,000,  unanimously  voted 
for  the  creation  of  an  organization  "to  further  the 
public  welfare  wherever  technical  knowledge  and  engi- 
neering experience  are  involved  and  to  consider  and  act 
upon  the  matters  of  common  concern  to  the  engineering 
and  allied  technical  professions." 

While  the  Engineering  Council  has  been  functioning 
in  this  capacity  ever  since  the  war,  it  was  felt  that  a 
body  more  representative  of  the  entire  engineering  pro- 
fession was  desirable.  For  that  reason  a  joint  confer- 
ence committee  from  the  four  national  societies  of 
electrical,  mechanical,  civil  and  mining  engineers  was 
appointed  to  study  the  matter  and  make  recommenda- 
tions. A  comprehensive  organization  as  outlined  above 
was  suggested,  and  the  delegates  called  to  the  organiz- 
ing conference  gave  it  their  unanimous  approval,  as 
just  stated. 

Thus  at  that  meeting  in  June  the  federation  became 
a  fact,  a  constitution  ( publi.shed  in  full  in  the  June  12, 
1920,  issue  of  the  Electrical  Worlds  was  adopted,  and 
the  purpose  of  the  organization  was  clearly  revealed. 
At  that  time  it  was  emphatically  stated  repeatedly  that 


this  new  organization  is  democratic  in  principle.  Undue 
prominence  is  not  given  to  the  large  national  bodies, 
but  rather  to  the  smaller  local  bodies  which  have  the 
weight  of  membership  on  the  couucil.  The  federation 
does  not  undertake  to  interfere  with  the  work  of  any 
member  society.  All  that  is  asked  of  the  member 
societies  is  their  support. 

According  to  the  constitution,  only  engineering  or 
allied  technical  societies,  not  individuals,  can  become 
members  of  the  federation.  The  federation  functions 
through  the  American  Engineering  Council,  to  which 
)-epresentatives  are  elected  Ijy  the  member  societies  on 
a  membership  basis.  Each  member  society  is  entitled 
to  one  representative  for  a  membership  of  100  to  1,000 
and  one  additional  repre.sentative  for  each  additional 
thou.sand  membership  or  major  fraction  thereof,  but  in 
no  case  shall  any  member  society  be  entitled  to  more 
than  twenty  representatives. 

Funds  for  defraying  the  expenses  of  the  federation 
are  to  be  contributed  by  the  member  societies  on  a 
membership  basi.s.  Each  national  member  society  shall 
contribute  annually  $1.50  per  member,  while  .state, 
local,  regional  and  affiliated  member  societies  shall  con- 
tribute only  $1  per  member. 

The  federation  will  have  much  to  do  right  at  the  out- 
set. The  first  of  the  year  it  takes  over  the  uncompleted 
business  of  the  Engineering  Council,  which  at  the 
present  time  consists  of  the  following  items :  (a)  Classi- 
fication and  compensation  of  engineers,  (b)  licensing 
engineers,  (c)  water-power  conservation,  (d)  national 
hoard  for  jurisdictional  awards  in  the  building  industiy, 
(e)  national  Public  Works  Department,  (f)  assisting 
the  preparation  of  information  for  the  Senate  com- 
mittee bn  reconstruction  and  production,  (g)  public 
affairs,  (h)  military  affair.s,  (i)  N«w  York  State  gov- 
ernment reorganization,  (j)  international  aflilliation  of 
engineers,  (k)  curricula  of  engineering  schools,  (1) 
patents,  (m)  payment  for  estimating,  (n)  Boston-Wash- 
ington super-power  system,  (o)  Russian-American  en- 
gineering co-operation,  (p)  types  of  government  con- 
tracts. Other  lines  of  activity  will  be  undertaken  from 
time  to  time  as  conditions  arise. 
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Better  Era  of  Co-operation  Seen 
in  New  England 

CONSTRUCTIVE  discussion  of  live  questions  marked 
the  twelfth  convention  of  the  New  England  Geo- 
graphic Division,  N.  E.  L.  A.,  at  Kineo,  Me.,  Sept. 
14-16.  The  co-ordination  of  the  division's  work  with 
the  new  organization  and  plans  of  development  of  the 
pai'ent  body  was  enthusiastically  welcomed,  and  for 
the  first  time  in  the  division's  history  leaders  in  the 
manufacturing,  jobbing  and  contractor-dealer  branches 
of  the  industry  formally  joined  hands  with  the  central- 
station  men  in  New  England  for  promoting  the  broader 
electrical  progress  of  the  Northeastern  States.  The 
latest  developments  in  the  Eastern  seaboard  super- 
power survey  were  recounted  by  W.  S.  Murray. 
Chairman  Cleaves  of  the  Maine  Public  Utilities  Commis- 
sion pledged  his  support  in  the  public  policy  educa- 
tional work  of  the  division,  and  Executive  Manager  M. 
H.  Aylesworth  of  the  N.  E.  L.  A.,  J.  M.  Wakeman, 
general  manager  of  the  Society  for  Electrical  Devel- 
opment; M.  R.  Bump,  vice-president  N.  E.  L.  A.,  and 
other  speakers  made  addresses  characterized  by  con- 
structive thought. 

President  C.  R.  Hayes'  address  emphasized  the  co- 
ordination to  be  accomplished  between  the  New  England 
Division  and  the  national  association  and  the  need  of 
molding  public  opinion  as  to  the  necessities  and  impor- 
tance of  electric  utilities.  Greater  co-operation  between 
all  interests  in  the  industrj^  is  now  being  attained.  The 
great  question  of  financing  the  utilities  forms  the  most 
important  problem  before  the  association  and  the  public, 
coupled  with  the  necessity  for  an  adequate  return. 

On  Tuesday  afternoon  there  was  a  well-attended 
and  enthusiastic  technical  session,  during  which  the 
reports  of  the  national  committees  on  underground 
systems,  prime  movers,  electrical  apparatus  and  over- 
head systems  were  abstracted  and  discussed.  Plans 
for  the  new  detailed  organization  of  the  New  England 
technical  committees,  under  the  chairmanship  of  L.  L. 
Elden  of  the  Boston  Edison  Company,  were  explained 
in  a  letter  from  I.  E.  Moultrop,  chairman  national 
Technical  Section. 

Credit  granting  in  the  public  utility  field  is  assuming 
a  more  commercial  aspect,  declared  W.  E.  Dorsey,  Nar- 
ragansett  Electric  Lighting  Company,  Providence,  R.  I., 
in  a  paper  on  "Credits  and  Collections  from  a  Public 
Service  Company's  Standpoint."  The  co.st  of  collections 
at  Providence  is  0.5  cent  per  dollar  of  gross  revenue. 

More  reliable  records  of  investment  account  were 
urged  in  a  paper  by  A.  E.  Lamb,  chief  accountant  Maine 
Public  Utilities  Commission.  I.  S.  Hall,  auditor  Charles 
H.  Tenney  &  Company,  Boston,  read  a  paper  emphasiz- 
ing the  importance  of  service  ideals  in  building  up 
public  good-will  through  the  accounting  department. 
W.  H.  Blood,  Jr.,  Stone  &  Webster,  then  gave  an  illumi- 
nating talk  on  the  use  and  abuse  of  graphic  statistics. 
The  session  was  closed  by  an  account  of  the  Central 
Maine  Power  Company's  preferred-stock  customer- 
ownership  campaign  by  P.  H.  Whiting. 

Co-operative  Movement 

An  all-day  session  devoted  to  commercial  problems 
was  held  on  Thursday,  the  concluding  day  of  the  con- 
vention. The  most  significant  feature  was  a  vote 
authorizing  the  contact  committee,  of  which  William 
Gould,  Boston,  is  chairman,  to  undertake  full  co-opera- 


tion with  the  other  branches  of  the  industry  along 
the  lines  of  the  California  campaign.  The  following 
representatives  of  the  different  branches  bore  testimony 
to  the  closer  relations  now  rapidly  developing:  Jobbers, 
W.  F.  Abely;  manufacturers,  Frank  J.  Allen;  contrac- 
tor-dealers, George  B.  Quinby  and  J.  E.  Wilson. 

The  following  officers  were  elected,  after  the  consti- 
tution was  amended  to  conform  to  the  needs  of  the 
revised  national  organization :  President,  Bowen  Tufts, 
Boston;  vice-president,  Charles  L.  Edgar,  Boston.  The 
executive  committee  will  consist  of  C.  R.  Hayes,  ex 
officio,  and  these  state  representatives:  Maine,  Fred 
D.  Gordon,  Portland;  New  Hampshire,  F.  A.  Belden, 
Portsmouth ;  Vermont,  D.  W.  Jardine,  Burlington ;  Mas- 
sachusetts, Walter  L.  Mulligan,  Springfield;  Rhode 
Island,  E.  A.  Barrows,  Providence;  Connecticut,  Samuel 
Ferguson,  Hartford.  It  will  also  contain,  as  manufac- 
turing members,  Richard  H.  Rice,  General  Electric 
Company,  Lynn,  Mass.,  and  A.  B.  Reynders,  Westing- 
house  Electric  &  Manufacturing  Company,  Springfield, 
Mass. 

Indiana  Association  to  Aid  Commission 
in  Plans  for  the  Future 

THE  last  two  days  of  the  twelfth  annual  convention 
of  the  Indiana  Electric  Light  Association  at  French 
Lick  Springs  were  about  evenly  divided  between  'prob- 
lems of  public  policy,  power  factor  rate  clauses  and  golf. 
The  association  addressed  a  message  to  the  people  of 
the  state  pointing  out  the  interdependence  of  the  public 
and  the  utilities  and  outlining  the  requirements  of  the 
central-station  companies  if  they  are  to  continue  to  main- 
tain the  high  class  of  sei-vice  which  a  discriminating 
public  demands.  The  president  was  also  instructed  to 
appoint  a  committee  to  aid  the  public  service  commis- 
sion in  formulating  a  plan  to  meet  the  pressing 
immediate  and  future  needs  of  the  respective  companies 
.•\nd  communities.  The  question  of  the  association  join- 
ing the  Great  Lakes  Division  of  the  N.  E.  L.  A.  was 
referred  to  the  incoming  executive  committee  after 
R.  V.  Prather  of  Springfield,  111.,  secretary  of  the 
division,  had  explained  its  functions  and  plan  of 
organization. 

Chairman  E.  I.  Lewis  of  the  Indiana  Public  Service 
Commission  in  an  address  at  the  banquet  on  Thursday 
evening  paid  a  tribute  to  the  public  utility  operators  of 
the  state  for  the  manner  in  which  they  had  conducted 
themselves  and  their  properties  during  the  trjnng 
ordeals  of  the  last  few  years.  An  early  word  of  warn- 
ing from  a  commission  is  much  better  for  all  concerned 
than  to  wait  and  ask  the  companies  to  make  changes 
after  they  have  proceeded  with  their  plans,  according 
to  William  L.  Goodwin,  who  also  suggested  the  appoint- 
ment of  "surveyors  of  finance"  to  pass  on  the  merits  of 
new  public  utility  securities. 

In  the  absence  of  T.  F.  English  of  Muncie,  Ind.,  his 
paper,  describing  the  application  of  a  power-factor 
clause  to  his  rate  schedules  and  methods  adopted  by  his 
customers  to  improve  their  power  factor,  was  read  by 
Morse  Dell  Plain,  Hammond,  Ind. 

The  officers  elected  for  the  year  1920-1921  were  as 
follows:  President,  Morse  Dell  Plain,  Hammond;  vice- 
president,  E.  M.  Walker,  Terre  Haute;  secretary-treas- 
urer, Thomas  Donohue,  Lafayette;  executive  committee, 
P.  H.  Palmer  of  Kokomo,  S.  W.  Greenland  of  Fort 
Wayne,  C.  O'Brien  Murphy,  Harry  Reid  and  C.  C.  Perry 
of  Indianapolis. 
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E.  S.  JEFFRIES 


Electric  Steel  Mill  Drive  Equaling  Steam 

on  Tonnage  Basis 

»HAT    the    question    of 
steam      versus      electric 
drive     for     reversiriK     mills 
and  the  even  older  question 
k  r^  ^  of  shunt-wound  'versus  com- 

"  pound-wound      motors      are 

still  very  much  alive  was 
shown  at  the  fourteenth 
annual  convention  of  the 
Association  of  Iron  and 
Steel  Electrical  Engineers, 
held  this  week  at  the  Penn- 
sylvania Hotel  in  New  York 
City. 

K.  A.  Pauly,  General  Elec- 
ricsi.i.nt-eii'ct  trie      Companv,       presented 

\s80CiatlOM  <if  Iron  iinil  Stcfl  .  '       ..    ji  •  i_ 

EiocirkMi    lOnKiniiTs  various  phases  of  this  sub- 

ject of  reversing  mill  drives 
on  a  basis  of  tonnage,  stating  that  although  steam 
equipment  exceeded  tonnage  rolled  with  electrically 
driven  mills,  the  equipment  had  not  reached  the  final 
stage  of  operation  perfection.  In  discussing  this  paper 
R.  P>.  Gerhardt  stated  that  it  was  estimated  that 
monthly  tonnages  of  from  60,000  to  70,000  would  be 
rolled  on  the  lO-in.  (101-cm.)  blooming  mill  at  the 
Sparrows  Point  plant  of  the  Bethlehem  Steel  Company. 
This  compares  very  favorably  with  the  steam  mill  on 
a  tonnage  basis. 

At  the  annual  banquet  on  Wednesday  evening 
Thomas  Darlington  was  toastmaster.  W.  A.  Berresford, 
president  of  the  American  Institute  of  Electrical 
Engineers,  addressed  the  gathering,  pointing  out  how 
the  new  developments  in  engineering  associations 
would  help  the  steel  men.  Affiliation  with  the 
Federated  American  Engineering  Societies  was  urged. 

Steel-mill  work  is  now  so  specialized,  Mr.  Berresford 
said,  that  the  formation  of  a  standard  code  for  the 
guidance  of  all  members  seems  almost  necessary. 
Present  standards  as  formulated  by  the  standards 
committee  do  not  seem  to  be  supported  by  the  entire 
membership,  Mr.  Berresford  ob.served.  He  also  urged 
support  of  the  Engineering  Foundation  and  the 
American  Engineering  Standards  Committee.  Dr. 
F.  B.  Jewett,  chief  engineer  research  laboratory 
Western  Electric  Company,  told  about  the  development 
of  the  telephone  system  during  the  past  fifteen  years. 
John  R.  Freeman,  past-president  American  Society  of 
Mechanical  Engineers,  gave  an  illustrated  lecture  on 
China  with  reference  to  the  development  of  artificial 
waterways. 

Interesting  papers  covering  heat,  motor  applications 
and  control  were  presented  and  discussed  at  the  con- 
vention sessions.  These  papers  will  be  abstracted  in 
detail  in  the  Electrical  World  of  Oct.  2. 

At  the  business  .session  on  Monday  E.  S.  Jeffries, 
Steel  Company  of  Canada,  was  elected  president  of  the 
association  for  1921.  The  other  officers  elected  were: 
First  vice-president.  W.  S.  Hall;  second  vice-president. 
C.  E.  Bedell;  treasurer,  James  Farrington;  secretary'. 
John  F.  Kelly;  directors,  Gordon  Fo.x,  F.  E.  Galbraith, 
S.  L.  Henderson  and  W.  C.  Suppler.  The  membership 
of  the  association  has  increased  since  Jan.  1  by  136 
members,  making  a  total  of  1,139. 

Reports  of  the  various  committees  were  given,  sum- 


marizing the  progress  which  had  been  made  during  the 
last  year.  For  the  electrical  development  committee 
E.  S.  Jeffries  stated  that  a  policy  had  been  formulated, 
which  was  to  keep  the  members  posted  on  the  develop- 
ment of  equipment  and  also  on  the  newest  advances  in 
engineering  thought  in  steel-mill  operation.  Walter 
Greenwood  stated  that  the  safety  committee  had  drawn 
up  rules  for  the  construction  and  operation  of  cranes, 
which  had  been  submitted  to  manufacturers  and  steel- 
mill  men  for  comment  and  suggestion.  Specifications 
for  electrodes  have  been  drawn  up  for  electric  furnaces 
by  the  electric  furnace  committee,  E.  T.  Moore  chair- 
man, with  the  help  of  electrode  manufacturers.  A 
I>ractical  educational  course  for  steel  mill  electricians 
has  been  planned  by  the  committee  on  education,  B.  A. 
Cornwell  chairman,  and  the  compilation  of  a  textbook 
has  been  begun. 

A  number  of  exhibits  were  displayed  by  the  manu- 
facturers of  equipment  u.sed  in  steel  mills.  Aside  from 
the  business  .sessions,  there  were  .several  entertainment 
features  arranged  by  A.  H.  Swartz,  chairman  of  the 
convention  committee. 


Manufaeturers  to  Create  Public  Good 
Will  for  Utilities 

ELECTRICAL  manufacturers  are  mapping  out  a  pro- 
gram of  publicity  through  the  advertising  pages  of 
the  general  national  publications  and  local  pre.ss  for  the 
purpose  of  creating  public  good  will  for  the  electric 
light  and  power  industry.  Monday  of  this  week  a  com- 
mittee of  manufacturers'  representatives  met  with  the 
publicity  department  of  the  National  Electric  Light 
Association  and  agreed  upon  a  plan  to  be  taken  up  with 
all  electrical  manufacturers. 

According  to  the  plan  this  committee  will  urge  the 
electrical  manufacturers  to  make  definite  pledges  of 
"white  space"  for  good  will  advertising  according  to  a 
definite  schedule  so  that  it  will  be  continuous  rather 
than  sijcradic.  The  committee  hopes  to  have  at  least 
one  page  in  each  national  magazine  each  week  carrying 
a  good-will  story.  The  opinion  of  those  at  the  meeting 
was  that  no  attempt  should  be  made  to  combine  good 
will  and  merchandising  copy  in  the  same  advertisement. 
The  plan  propo.ses  that  the  N.  E.  L.  A.  publicity  depart- 
ment will  furnish  the  copy  or  statistics  as  desired. 

The  manufacturers  also  proposed  at  the  meeting  that 
the  N.  E.  L.  A.  should  furnish  electrical  manufacturers 
with  good  will  publicity  material  for  dissemination 
among  employees. 

The  members  of  the  committee  who  attended  the 
meeting  were:  Charles  F.  Kinsman,  Sterling  Bronze 
Company,  New  York  City,  representing  the  Association 
of  Lighting  Fixture  Manufacturers;  L.  D.  Gibbs,  Edison 
Electric  Illuminating  Company  of  Boston,  representing 
the  advertising  and  publicity  ser\-ice  bureau  of  the  N.  E. 
L.  A.,  Commercial  Section;  John  Mustard,  Wagner  Elec- 
tric Manufacturing  Company,  Philadelphia;  Frank  H. 
Gale,  General  Electric  Company,  Schenectadj-,  N.  Y.; 
W.  H.  Easton,  Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.,  in  the  absence  of  J.  C. 
McQuiston,  member  of  the  committee;  P.  L.  Thomson, 
Western  Electric  Company,  New  York  Citj';  Neil  C. 
Hurley,  Hurley  Machine  Company,  New  York  City;  J.  F. 
Killeen,  Edison  Electric  Appliance  Company,  Inc.,  New 
York  City;  E.  B.  Seitz,  representing  the  American 
Washing  Machine  Manufacturers  Association,  Chicago. 
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Geological  Survey's  Figures  on  Energy 
Production  and  Fuel  Consumption 

FIGURES  for  the  first  six  months  of  1920  covering 
the  production  of  electrical  energy  and  the  con- 
sumption of  fuel  by  the  public  utility  power  plants  in 
the  United  States  have  been  issued  by  the  United  States 
Geological  Survey.  These  figures  are  based  on  returns 
from  about  3,000  power  plants  rated  at  100  kw.  or  more, 
including  central  stations,  electric  railways  and  other 
plants,  the  capacity  of  the  plants  submitting  reports 
being  about  90  per  cent  of  the  capacity  of  all  plants 
listed. 

According  to  the  Geological  Survey's  report,  the  aver- 
age daily  production  of  electricity  during  the  six 
months,  in  kilowatt-hours,  was  as  follows: 


January 124,700,000    April    119,300,000 

February   119,900,000    May    115,700,000 

March 120,700,000    June    119,800,000 


Total    production    of    electrical    energy    for    the    six 
months  is  put  at  21,846,515,000  kw.-hr. 


toot-candle  meters  were  available  at  the  demonstra- 
tions and  the  two  installations,  enabling  those  present  to 
check  results.  Tables  giving  coefficients  of  utilization 
and  room  indexes  were  presented  at  the  meeting  which 
reduced  the  necessary  calculation  to  one  simple  formula 
outside  the  selection  of  lamp  .spacings  and  the  calcula- 
tion of  square  feet  of  area  per  outlet.  Wednesday  was 
devoted  to  the  discussion  of  sales  policies  and  methods. 


Electrical  Supply  Jobbers  Start 
Publicity  Campaign 

TAKING  as  its  slogan  "Ask  your  electrical  supply 
jobber,"  the  Electrical  Supply  Jobbers'  Association 
has  started  and  will  finance  from  the  association's  funds 
a  publicity  campaign  aimed  at  making  the  association 
"as  truly  co-operative  and  altruistic  as  possible."  In 
its  primaiy  features  the  publicity  will  aim  at  promoting 
a  better  understanding  of  the  functions  of  the  jobber. 

The  underlying  thought  of  the  whole  campaign  will 
he  to  help  develop  the  industry,  to  inspire  confidence  in 
its  various  elements  and  to  promote  a  fair  appreciation 
of  the  functions  and  place  of  each  element  in  the  in- 
dustry, without  in  any  wise  restricting  any  results 
which  may  accrue  to  any  particular  electrical  supply 
jobber  or  organization  of  electrical  supply  jobbers. 

Practical  Demonstration  of  Industrial 
Lighting  for  Jobbers  at  Nela  Park 

METHODS  of  making  correct  industrial  lighting 
layouts,  including  the  working  out  of  two  actual 
examples,  occupied  the  attention  of  some  seventy-five 
representatives  of  electric  jobbers  at  Nela  Park,  Cleve- 
land, Ohio,  on  Monday,  Tuesday  and  Wednesday  of  last 
week.  The  program  opened  with  a  statement  by  R.  W. 
Shenton  of  the  National  Lamp  Works  in  which  the 
backward  condition  of  the  lighting  field  was  dwelt  on. 
A  lighting  demonstration  Monday  night  by  Ward 
Harrison  displayed  in  a  striking  way  the  improve- 
ments possible  in  industrial  lighting  when  intelli- 
gent application  of  availaV)le  equipment  is  made.  The 
men  were  shown  the  methods  of  calculating  lighting  lay- 
outs by  Ward  Harrison  and  Earl  A.  Anderson  Tuesday 
morning,  and  the  party  was  then  taken  to  a  local  manu- 
facturing plant  and  a  retail  store,  where  data  were 
collected  and  each  man  was  required  to  work  out  a 
lighting  layout,  prizes  being  offered  for  the  best  solu- 
tions. Between  the  inspection  and  9  o'clock  Tuesday 
evening  complete  installations  designed  by  the  lamp 
laboratories  engineers  were  put  in  place  without  the 
knowledge  of  the  men,  and  the  party  was  taken  to 
inspect  the  results. 


Plant  Qosed  Without  Warning  Because 
of  High  Cost  of  Coal 

DELAWARE,  Ohio,  a  town  of  10,000  or  more  popula- 
tion and  the  seat  of  a  university,  awoke  recently 
to  find  itself  without  electric  power  or  light.  Industrial 
plants  were  forced  to  shut  down  for  the  day  and  all 
business  dependent  upon  electrics^  energy  was  sus- 
pended. It  soon  appeared  that  the  reason  for  the  fail- 
ure of  service  was  that  the  power  plant  had  no  coal, 
the  manager  asserting  that  he  had  been  forbidden  to 
purchase  any  at  current  high  prices  by  the  officials  of 
the  Ohio  Utilities  Company,  which  owns  the  local  plant. 
No  warning  of  the  impending  shutdown  had  been  given. 

The  situation,  summarized,  as  explained  by  the  man- 
ager to  an  emergency  meeting  of  citizens,  is  that  an 
inci-ease  in  rates  granted  to  the  company  by  the  City 
Council  last  February  had  proved  inadequate  owing  to 
the  great  advance  in  the  price  of  coal  since  that  time; 
that  the  company  had  gone  before  the  Ohio  Public 
Utilities  Commission  seeking  a  30  per  cent  advance  but 
had  been  blocked  by  a  protest  from  the  City  Council, 
and  that  it  had  been  operating  at  a  monthly  loss  of  $600. 

The  citizens'  meeting  appointed  a  committee  to  con- 
fer with  the  City  Council  in  an  effort  to  adjust  the 
trouble.  In  the  meantime  the  manager  of  the  plant 
undertook  to  borrow  coal  from  the  railroad  company  so 
that  the  workshops  could  reopen.  Indignation  was 
freelv  voiced  at  what  was  termed  the  arbitrary  action. 


Texas  Company  to  Raise  Power  Rates 
to  Protect  Lighting  Customers 

TO  PROTECT  the  smaller  consumers  from  discrim- 
ination as  against  large  power  users,  the  Dallas 
(Tex.)  Power  &  Light  Company  has  asked  for  an  in- 
crease in  the  rates  charged  the  latter  class  of  con- 
sumers. Under  the  terms  of  the  franchise  granted 
Jan.  8,  1917,  provision  is  made  for  rewarding  both 
the  consumers  and  the  company  for  increases  in 
efficiency  and  economy  of  operation  which  decrea.se 
the  operating  costs.  After  paying  operating  ex- 
penses and  providing  an  authorized  return  on  the 
appraised  property  value  four  reserves  are  created — 
first,  a  sum'  equal  to  8  per  cent  on  the  property  value  to 
protect  the  investment  return;  second,  an  accident  rev- 
enue equal  to  2 A  per  cent  of  the  annual  gross  receipts; 
third,  a  depreciation  reserve  equal  to  6  per  cent  of  the 
property  value,  and,  fourth,  a  final  surplus  reserve  of 
all  sums  remaining.  Should  this  last  reserve  increase 
50  per  cent  above  normal,  the  maximum  rates  for  such 
service  as  lighting  are  decreased  0.5  cent  per  kilowatt- 
hour  and  the  return  on  the  property  value  is  increased 
0.5  per  cent.  In  this  way  the  small  consumers  get  serv- 
ice at  cost.  However,  if  the  power  revenues  are  such 
as  to  decrease  the  final  surplus,  the  lighting  rates  would 
have  to  be  increased,  and  it  is  to  prevent  this  that  a 
change  is  desired  in  the  power  rates. 
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Alaskan  WahT-Power  Development  Urfjed 
to  Release  Paper-Piilp  Supply 

DEVELOPMENT  of  the  larpe  amounts  of  water- 
power  available  in  Alaska  will  make  40,000,000,- 
000  ft.  of  paper-pulp  material  available  at  the  rate  of 
approximately  1,200,000  tons  per  year.  This  will,  accord- 
ing to  the  United  States  Forestry  Bureau,  supply  from 
one-third  to  one-half  the  annual  needs  of  the  nation. 

AmonK  the  water-power  sites  of  Alaska  the  following 
nave  been  investigated  and  are  in  the  timber  area  from 
which  the  paper  pulp  will  come:  Fish  Creek,  10,000  hp., 
using  water  from  three  storage  lakes ;  Swan  Lake,  9,000 
hp.,  with  several  storage  lakes;  Malia  Bay,  5,000  hp. ; 
Beaver  Falls,  5,000  hp.  with  storage;  Shrimp  Bay,  7,000 
hp.,  one  storage  lake;  Bailey  Bay,  6,000  hp.  and  several 
storage  lakes;  Mill  Creek,  4,000  hp.  and  other  nearby 
sites;  Karta  River,  4,000  hp.,  small  lake;  Hetta  Inlet, 
4,000  hp.,  with  .several  small  lakes  at  high  altitudes; 
Thomas  Bay,  28,000  hp.,  15,000  hp.  continuously; 
Sweetheart  Falls,  15,000  hp.  with  large  storage  lake; 
Long  Lake,  20.(I00  hp.,  and  Crater  Lake,  10,000  hp. ; 
Treadwell,  12,000  hp.,  already  developed.  Mitchell  Bay, 
10,000  hp.;  Warm  Spring  Bay  and  Cascade  Bay,  5,000 
hp.  each;  Silver  Bay,  6,000  hp. 


Tennessee  Contractors  Pledge  Support  to 
Utilities  in  Fight  for  Relief 

SUPPORT  and  co-operation  to  the  public  utilities  of 
the  state  in  their  struggle  for  relief  were  pledged 
in  a  resolution  by  the  Tennessee  Association  of  Elec- 
trical Contractors  at  the  recent  annual  convention. 
The  resolution,  copies  of  which  were  sent  to  all  local 
utilities  commissions,  pointed  out  that  the  cost  of  pro- 
duction in  the  past  few  years  had  been  multiplied  out 
of  all  proportion  to  revenues. 


Industrial  Business  and  Merchandising 
to  Be  Discussed  by  Contractors 

EMPHASIS  will  be  placed  on  industrial  business  and 
merchandising  at  the  annual  convention  of  the  Na- 
tional Association  of  Electrical  Contractors  and  Dealers 
to  be  held  in  Baltimore  at  the  Southern  Hotel,  Oct.  4-9. 

The  program  includes  an  address  by  James  M.  Wake- 
man,  general  manager  of  the  Society  for  Electrical 
Development ;  a  paper  by  A.  L.  Abbott,  St.  Paul,  on  "Con- 
ducting a  Contracting  Business";  an  address  by  J.  L. 
Wolff,  secretary  of  the  Fi.xture  Dealers'  Association  of 
America,  on  "The  Proper  Handling  of  Fixture  Sales," 
and  a  paper  entitled  "The  Sale  of  Motors  for  Industrial 
Work"  by  J.  A.  Clarke,  Westinghouse  Electric  &  Manu- 
facturing Company. 

The  morning  of  Oct.  8  will  be  given  over  to  merchan- 
dising principles,  with  addresses  by  H.  B.  Kirkland. 
Samuel  A.  Chase  and  W.  L.  Goodwin.  At  this  session 
M.  H.  Aylesworth,  executive  manager  of  the  National 
Electric  Light  Association,  will  speak  on  "What  the 
N.  E.  L.  A.  Is  Doing  to  Help  the  Electrical  Contractor- 
Dealer  to  Improve  Retail  Distribution." 

The  afternoon  of  the  same  day  will  be  devoted  to  in- 
dustrial illumination,  with  an  exhibit  similar  to  that 
staged  at  the  Pasadena  N.  E.  L.  A.  convention  last 
May.  At  this  session  the  following  papers  will  be  pre- 
sented: "A  New  Era  in  Lighting,"  by  R.  W.  Sheuton; 
"Seeing  Is  Believing"  (.this  paper  will  accompany  the 
exhibit  demonstration),  by  Ward  Harrison;  "Industrial 


Lighting  Market  and  the  Contractor's  Part  in  Selling 
It,"  by  P,  B.  Zimmerman.  W.  M.  Thompson,  bureau  of 
advertising,  American  Newspaper  Publishers'  A.ssocia- 
tion,  will  speak  on  "Advertising  for  Contractor- 
Dealers." 

The  annual  dinner  will  be  held  on  the  evening  of  Oct. 
8,  at  which  addresses  will  be  heard  from  Judge  William 
H.  Wadhams  of  the  Court  of  Civil  Sessions  of  New  York 
on  "Americanization,"  and  Edward  H.  Ford,  author  and 
humorist,  on  "What  the  World  Needs— More  Humor." 


Industrial  Uses  to  Be  Rmphasi/.ed  at 
New  York  Electrical  Show 

THE  thirteenth  annual  New  York  Electrical  Expo.si- 
tion  will  open  in  Grand  Central  Pa'ace  on  Oct.  6  and 
continue  for  ten  days  with  141  exhibits,  representing  a 
48  per  cent  increase  over  the  1919  show.  The  purpo.se 
of  the  exposition  is  to  show  the  varied  employment  of 
electricity  in  the  home,  office,  store  and  factory,  and  in 
each  case  whole  series  of  displays  have  been  prepared. 
Of  special  interest  will  be  the  servantless  household. 
A  therapeutic  exhibit,  demonstrating  the  use  of  elec- 
tricity in  the  doctor's  office  and  hospital,  has  been 
arranged,  and  also  an  exhibit  of  wireless  telephony. 

This  year  the  entire  third  floor  of  the  building  has 
been  given  over  to  a  series  of  working  exhibits  where 
the  employment  of  electricity  in  a  score  of  industries 
will  be  demonstrated.  One  will  be  material  handling, 
with  industrial  trucks,  conveyors  and  hoists  all  in 
operation.  The  Material  Handling  Machinery  Manu- 
facturers' Association  and  the  Electric  Hoist  Manufac- 
turers' Association  are  co-operating  with  different 
makers  in  this  particular  exhibit 


Coolidge  Talks  to  Crowd  By  Means 
of  Voice  Amplifier 


Gov.  Calvin  Coolidge  of  Massachusetts,  nominee  for  Vice- 
President  on  the  Republican  ticket,  speaking  at  Barnes 
Field,  Boston,  recently.  His  voice  could  b?  heard  throughout 
the  entire  field. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  to- 
gether with  brief  notes  of  general 
interest. 


kw.  each  and  one  of  50,000  kw.  Another 
unit  of  the  latter  size  is  being  made 
ready. 

More  Rate  Increases. — The  movement 
in  the  direction  of  increased  rates  for 
electric  service  companies  still  con- 
tinues in  all  parts  of  the  country. 
Among  advances  recently  reported  are 
these:  Metropolitan  Edison  Company, 
Reading,  Pa.,  20  per  cent  except  to  resi- 
dential customers;  Easton,  Pa.,  commer- 
cial rates,  about  15  per  cent;  Rutland 
(Vt.)  Railway,  Light  &  Power  Company 
and  Vermont  Hydro-Electric  Corpora- 
tion, 10  to  15  per  cent;  Binghamton. 
N.  Y.,  21  cents  per  kilowatt-hour  on 
lighting  and  I  cent  on  power  business; 
Sayre,  Pa.,  2J  cents  per  kilowatt-hour 
on  lighting  and  revised  schedule  on 
power;  Northern  States  Power  Com- 
pany, Chicago,  1  cent  per  kilowatt- 
hour  on  lighting  and  power;  Elyria, 
Ohio,  2  cents  per  kilowatt-hour. 

"Electric"  Boilers  in  Sweden. — In  re- 

ing  the  single  low-speed  propeller  shaft  building   a    large    paper   mill    and    sul- 

through  double  helical   single-reduction  ^j^^^^  factory  at  Vargo,  Sweden,  it  was 

gearing.  determined  to  adopt  electricity  through- 

St.     Clair,     Mich.,     Favors     Sale     of  out.     The   steam   plant   and   the   works 

Municipal  Plant. — By  a  vote  of  373  to  now   consume   no   coal,   whereas   20,000 

65  the  citizens  of  St.  Clair,  Mich.,  have  tons  per  annum  would  be  needed  under 

approved  of  the  sale  of  their  municipal  former    conditions.      The    boiler    house 

electric  plant  for  $42,000  to  the  Detroit  contains   seven   "electric"   boilers,   each 

Edison  Company,  to  which  they  will  in  of    3,000    hp.,    and    the    current    enters 

consequence  soon  look  for  energy.     A  the  boilers  at  a  pressure  of  10,000  volts 

controversy    over   the    municipal    plant  without    having    to    be    stepped    down, 

had  been  waged  in   St.  Clair  for  thir-  Each    of   the   boilers    is    provided    with 

t?en  years.    The  great  increase  in  oper-  three  electrodes,  and   the   coupling   ar- 

ating  costs  and  the  need  for  expending  rangements  are  such  that  steam  genera- 

?70,000  to  put  the  plant  in  good  shape  tion  can  be  regulated  within  5  per  cent, 

v/ere    held    accountable    for    the    large  it    is    stated    that   full    steam    pressure 

majority  in  favor  of  giving  up  the  local  can  be  raised  in  from  five  to  ten  niin- 

enterprise.  utes    after    switching    on    the    current, 

Denmark  Celebrate.s  the  Oersted  An-  and    considerable    economy    in    attend- 

niversary.— In    celebration    of   the   cen-  ance  is  obtained,  as  compared  with  coal 


Great  Britain  Has  an  Electrically 
Driven  Sea-Going  Ship.— The  only  elec- 
trically propelled  ocean-going  boat  in 
the  great  merchant  marine  of  Great 
Britain  is  the  Wulsty  Castle,  which 
plies-  between.  European  and  South 
United  States  ports.  This  6,000-ton 
vessel  has  two  turbo-alternators,  in- 
stalled on  each  side  of  the  engine  room, 
which  run  in  parallel  and  transmit 
power  to  two  main  driving  induction 
motors  amidships,  these  in  turn  energiz- 


tennial  of  the  discovery  of  electromag- 
netism    by    Hans    Christian    Oersted    a 


firing.     A  steam  accumulator  has  also 
been  erected  in  order  to  insure  an  even 


special   edition   of  his   works   has   been  consumption  and  economy  in  the  use  of 

brought    out    in    Denmark,    his    native  steam.     The  installation  is  the  first  of 

country,   and   an    exhibition    where   his  its  kind  in  Sweden. 

original   magnetic  needle  is  shown  has  Electric     Furnace     Installed    in    San 

been  arranged  at  the  Polytechnical  Col-  prancisco  Mint.— A   Rennerfelt  electric 

lege  of  Copenhagen,  of  which  he  was  ^^^^^^  ^f  ^  qOO  lb.  capacity,  to  operate 

the  founder.     A  statue  of  the  scientist  ^^    two-phase,   60-cvcle    service,    trans- 


has  been  unveiled  in  his  birthplace,  Rud- 
kobing,  and  ceremonies  have  been  held 
at  his  grave.  Meetings  in  honor  of  his 
memory  and  lectures  by  distinguished 
scientists  have  taken  place,  and  a  move- 


Associations 
and  Societies 


A  complete  Directory  of  Electrical 
Associations  is  printed  in  the  first 
i.ssue  of  each  month. 


formed  from  2,200  volts  to  110  volts,  is 
being  installed  in  the  San  Francisco 
mint,  to  increase  the  output  of  minor 
coins.  The  furnace  was  originally  in 
operation  at  the  Philadelphia  Mint  and 


ment  to   erect  an   Oersted   museum   at  ^^^  ^^-^^  recently  withdrawn  from  sei-v- 

Copenhagen  is  on  foot.  j^^  ^^^^.^  ^^^^  replaced  by  furnaces  of 

Europe's  Largest  Steam   Plant. — Eu-  more  recent  design  and  greater  capac- 

ropean  contemporaries  give  some  recent  ity.     It  is  hoped  to  have  the  furnace  in 

statistics   concerning   the    steam-driven  operation  by  the  end  of  September,  but 

generating    station    of    the    Rheinisch-  uncertain  delivery   of  switching  equip 


Westfalsche  electrical  works  at  Golden 
berg,  Germany,  which  are  said  to  be  the 
largest  steam  central  station  in  the  Old 
World.    During  the  war  the  annual  out- 


ment  may  cause  delay.  The  new  fur- 
nace will  be  used  in  the  melting  of 
metals  for  nickels  and  pennies  only, 
silver  being  handled  in  the  oil-fired  cru- 


put  of  this  station  rose  from  200,000,000     cibles    now    in    use.      Several    of   these 


kw.-hr.  to  772,000,000  kw.-hr.,  owing  to 
the  metallurgical  and  electrochemical 
requirements  of  the  government.  Since 
the  armistice  the  output  has  fallen  to 
688,000,000  kw.-hr.,  despite  the  with- 
drawal of  war  restrictions  on  private 
consumption.  The  working  installation 
includes  six  turbo-generators  of  15,000 


crucibles  were  taken  out  to  make  room 
for  the  electric  furnace.  A  motor- 
driven  topping  machine  and  a  motor 
grinder  will  be  installed  to  handle  the 
clipping  and  smoothing  of  the  ingots, 
and  a  mechanical  conveyor  will  elim- 
inate most  of  the  heavy  work  involved 
in  caiTying  the  molds  by  hand. 


San  Francisco  Section,  A.  I.  E.  E. — 

At  a  recent  meeting  of  the  executive 
committee  of  the  San  Francisco  Section 
of  the  American  Institute  of  Electrical 
Engineers  the  following  officers  were 
chosen  for  the  year  1920-21:  Chairman, 
J.  P.  Jollyman,  Pacific  Gas  &  Electric 
Company;  vice-chairman,  W.  B.  L'Hom- 
medieu,  Westinghouse  Electric  &  Man- 
ufacturing Company;  secretary,  Allen 
G.  Jones,  General  Electric  Company; 
chainnan  membership  committee,  J.  J. 
Reed,  Pacific  Telephone  &  Telegraph 
Company;  chairman  papers  committee, 
W.  B.  L'Hommedieu. 

Portland  Sections.  A.  I.  E.  E.  and  N. 
E.  L.  A. — Association  activities  for  the 
coming  year  in  Portland,  Ore.,  will 
start  vvdth  a  "get-together"  meeting  on 
Sept.  28.  For  several  years  the  Port- 
land Sections  of  the  A.  I.  E.  E.  and  the 
N.  E.  L.  A.  have  been  holding  joint 
meetings,  and  this  year  it  has  been  de- 
cided to  permit  the  Portland  Section  of 
the  Oregon  Association  of  Electrical 
Contractors  and  Dealers  to  meet  jointly 
each  month  with  these  combined  sec- 
tions. The  contractors  and  dealers  vrill 
bear  their  proportion  of  expense  and 
occasionally  there  will  be  a  program  of 
particular  interest  to  them.  It  is  ex- 
pected that  this  year  will  be  the  most 
successful  in  the  history  of  local  asso- 
ciation activities.  The  officers  are:  In- 
stitute—E.  F.  Whitney,  chairman;  W. 
C  Heston,  secretary.  N.  E.  L.  A. — A. 
D.  Leach,  chairman;  W.  A.  Dunlap, 
secretary.  Contractor-dealers — F.  A. 
Bauman.  chairman;  F.  R.  Whittlesey, 
secretary.      

Coming    Meetings    of    Electrical    and 
Other  Technical   Societies 

N'litional  Safety  Congi-eas.  Milwaukee.  Wis., 
Sept.  27-Oct.  1.  (For  program  of  pub- 
lic   utilities    section    see    issue    of    bepl. 

18.    page    592.)  ^     , 

\inerican     I'llectrochemlcal     Society — Lleve- 

laiul.  Sept.   30-Oet.   2. 
Conference    Chib.    White    Sulphur    Springs. 

\V,    Va..    Sept.    :in-Oot.    2 
Illuminating      lOnglneenng      Society— Cle\  e- 

land    Oct.  ■1-7.      (For  program  see  issue 

of  Aug.   H.  page  :!49.) 
Valional   Association  of   lOleetrlcal  Contrac- 
tors  and    Dedlers — Baltimore,    Oct.    4-6. 

(For    program    see    issue    of    July    1.4. 

page    205.) 
Electric     Furnace      /Vssociation — Columbus. 

Ohio.  Oct.  6.  .         ,   ., 

Aiuorican     lOlectric     Uallway    As.sociatlon— 

Atlantic  City,   N.   J..   Oct.    11-15 
.Vational    Association    of    I'Tlcctncal    Inspec- 

toi's—I'liiladelphia,   Pa..  Oct.   12-13. 
Hritl-'h    Columbia    Associalioii    of    Klectrlcal 

Contractors     and     n.alers— Vancouver. 

1',.   V.   Oct.    19.  ,      ,  „, 

Itilcriiatlonal  Association  of  Municipal  Rlec- 

trlclan.s — New  Orleans.  Oct.   19-22. 
Association  of  lijillway  Klectrlcal  Knglneers 

—Chicago.  Oct.    28-31,  , 

Electrical     Supply     .Jobbers'     A.ssociatlon — 

Oener.il  meeting.   Detroit.  Nov.  10-12. 
Electric     Power     Club— Hot     Springs.     Va., 

N'ov    15-18 
Southeastern  Geographic  Division.  N.  E.  Li. 

A.— Miami,   Fla..   Nov.   17-19. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
rasHs  involving  electric  light,  power 
and  other   public  utility  companies 


Injury  Must  Be  Shown  in  Order  to 
Brin^  Reversal  of  Judgment. — A  judtr- 
ment  will  not  bo  reversed,  the  Supreme 
Court  of  I'ennsylvania  deelareil  in  Bor- 
ouph  of  Greensburji  vs.  Public  Servieg 
Commission  of  Pennsylvania,  unless 
prejudicial  error  is  shown,  and  hence 
a  failure  by  the  Public  Service  Com- 
mission finally  to  dismiss  or  sustain 
complaints  filed  with  it  cannot  suc- 
cessfully be  alleged  as  error  unless  ap- 
pellants were  injured  thereby.  (110  At. 
750.V* 

Manner  of  Flowing  Water  Over  An- 
other's Land  (^annot  Be  Materially 
Changed  Without  Consent. — Where  a 
rf-ight  has  been  granted  to  discharge 
waters  over  the  land  of  another  and 
has  been  exercised,  the  consent  of  the 
subservient  estate  is  necessary  to  the 
construction  of  a  tunne!  or  canal  across 
the  subservient  estate,  the  Supreme 
Court  of  New  York  observed  in  Hy- 
draulic Power  Company  of  Niagara 
Falls  vs.  Pettibone  Cataract  Paper 
Company  et  al.     (183  N.  Y.  S.  374.) 

Rate  Increases  Not  Retroactive. — 
Rates  increased  by  the  Public  Service 
Commission  beyond  those  fi.xed  by  a 
public  service  company  can  only  be 
made  effective  so  far  as  the  future  is 
concerned,  according  to  a  decision  of 
the  Pennsylvania  Supreme  Court  in 
Borough  of  Greensburg  vs.  Public  Serv- 
ice Commission  of  Pennsylvania.  On 
the  hearing  of  complaints  regarding 
the  reasonableness  of  rates,  only  that 
v;hich  relates  to  the  particular  ques- 
tion under  notice  should  be  considered 
or  decided.     (110  .\t.  750.) 

Cessation  of  Disability  of  Compensa- 
tion Claimant  Open  to  Inquiry  .Vfter 
Final  Judgment. — The  Supreme  Court 
of  Louisiana  has  decreed,  in  Pye  vs. 
Southwestern  Gas  &  Electric  Company, 
that  where  claim  is  made  that  an  in- 
jured employee  to  whom  compensation 
was  awarded  has  completely  recovered 
and  is  engaged  in  a  lucrative  business 
the  facts  may  be  inquired  into  even 
after  final  judgment  has  been  entered 
and  evidence  may  be  taken  as  to  the 
extent  of  the  claimant's  disability.  (85 
So.  232.) 

Scheduled  Rate  Collectible  Even  if 
Commission  Investigation  Is  Proceed- 
ing.— Under  the  public  service  act  of 
Pennsylvania,  which  requires  public 
Utilities  to  file  schedules  of  rates  and 
permits  complaints  to  be  filed  against 
such  rates  %vithin  the  thirty  days  before 

•The  left-hand  numbers  refer  to  the 
volume  and  the  right-hand  numl)ers  to  the 
page    of    the    National    Reporter    System. 


the  schedule  becomes  effective,  at  the 
expiration  of  the  thirty  days  the  sched- 
uled rate  becomes  a  legal,  collectible 
rate  which  may  be  sued  for  regardless 
of  a  complaint  filed  within  the  thirty 
days,  provision  for  reparation  being 
the  effective  remedy  provided  if  rates 
iire  found  unreasonable.  This  was  the 
decision  of  the  Pennsylvania  Supreme 
Court  in  Suburban  Water  Company  vs. 
F.orough  of  Oakmont.     (110  At.  778.) 

Legislative  Power  of  .Municipality  to 
Fix  Utility   Rates  Cannot  Be  Abridged. 

The  legislative  power  conferred  on 
cities  to  fix  rates  of  utility  companies 
is  continuing,  the  Supreme  Court  of 
Iowa  declared  in  Town  of  Woodward 
vs.  Iowa  Railway  &  Light  Company, 
and  may  not  be  abridged  or  bartered 
away  by  contract  or  otherwise,  the 
l)ower  being  subject  only  to  the  con- 
stitutional limitation  that  the  rates 
shall  not  be  confiscatory  or  unreason- 
able, but  reasonably  compensatory. 
Therefore  rates  for  an  electric  light 
company  fixed  by  city  ordinance  were 
not  fi.xed  by  contract.     (178  N.  W.  549.) 

Burden  on  Itility  to  Show  Rates 
Prescribed  by  Ordinance  Unreasonable. 

— In  a  suit  by  the  town  of  Woodward 
to  compel  the  Iowa  Railway  &  Light 
Company  to  comply  with  its  franchise 
and  continue  to  furnish  service,  the 
rates  prescribed  for  the  company  by 
ordinance,  being  presumptively  rea- 
sonable, the  Supreme  Court  of  Iowa 
held  that  the  burden  was  on  the  com- 
pany to  show  they  were  unreasonable. 
The  presumption  of  reasonable  rates, 
however,  did  not  continue  until  new 
ordinance  rates  were  adopted,  since  in 
that  case  the  company  would  have  no 
remedy  if  the  city  council  refused  to 
amend  the  rates.     (178  N.  W.   549.) 

The  Cupples  Station  Case. — The  Su- 
preme Court  of  Missouri,  in  State  vs. 
Cupples  Station  Light,  Heat  &  Power 
Company  (see  Electrical  World,  June 
19,  page  1446),  made  the  following 
findings  among  others:  Courts  have  the 
discretion  to  enter  or  refuse  to  enter 
judgment  of  forfeiture  accordingly  as 
public  injury  appears  serious  or  trivial, 
and  in  quo  warranto  proceedings  the 
ccurt  will  hestitate  to  declare  an  ouster 
of  franchises  to  use  city  streets  where 
such  judgment  would  destroy  large  in- 
vestments of  an  electric  company  and 
no  public  injury  appears.  Though  re- 
spondent electric  company  restricted  its 
service  practically  to  persons  owning 
its  stock  and  to  their  tenants,  yet 
where  it  furnished  service  virtually  to 
the  extent  of  its  capability,  and  as  per- 
sons refused  service  had  their  own 
remedy,  such  non-user,  occurring  a  con- 
siderable time  in  the  past,  will  not  be 
construed  as  a  sufficient  non-user  to 
work  a  forfeiture  of  respondent's  fran- 
chise to  use  the  streets.  The  court 
maintained  the  right  of  the  Cupples 
Station  company  to  operate  either  in 
the  underground  or  overhead  district  of 
the  city  of  St.  Louis,  applications  for 
all  territory  not  being  required  within 
the  prescribed  ninetv-dav  period  for  ac- 
ceptance.    (223  S.  W.  75.) 


Commission 
Rulings 


Important  decisions  of  various  state 
bodies  involving  or  affecting  elec- 
tric light  and  power  utilities. 


Rate  cf  Return  and  .Vmount  of  Sales. 
— The  Indiana  Public  Service  Commis- 
sion in  determining  an  application  for 
increased  rates  by  a  gas  company  has 
fixed  the  rates  at  an  amount  which 
would  not  produce  a  return  of  7  per 
cent  on  the  basis  of  the  sales  of  the 
previous  year,  the  commission  holding 
that  rates  which  would  produce  a  more 
satisfactory  return  would  probably  re- 
sult in  a  material  decrease  in  the  sales. 

Use  of  Depreciation  Fund  for  Exten- 
sions Forbidden. — A  refusal  to  modify 
its  policy  of  prohibiting  the  use  of  the 
depreciation  fund  for  extensions  and 
other  new  construction  for  a  period 
longer  than  one  year  has  been  made 
by  the  Indiana  Public  Sei-vice  Commis- 
sion in  the  case  of  a  gas  company 
which  had  not  in  the  past  taken  care 
of  realized  depreciation  and  had  even 
deferred  maintenance  so  far  as  was 
possible  with  actual  plant  operation. 

Free  Service  and  Revenue. — Under 
the  provisions  of  the  Indiana  statute 
requiring  a  utility  to  render  free  serv- 
ice to  municipalities  in  accordance  with 
the  terms  of  its  franchise,  an  amount 
equal  to  the  revenue  which  would  be 
derived  from  free  services  if  they  were 
billed  at  the  regular  rates  must,  ac- 
cording to  a  decision  of  the  Indiana 
Public  Service  Commission  in  a  water- 
rate  case,  be  added  to  the  actual  reve- 
nues received  in  order  to  ascertain 
whether  the  revenues  are  equal  to  the 
requirements. 

Duty  to  Serve  in  Relation  to  Line 
Extensions. — The  mere  fact  that  an 
electric  utility  has  accepted  a  franchise 
from  a  city  and  has  undertaken  to  fur- 
nish the  community  with  electricity 
does  not  of  itself,  according  to  a  deci- 
sion of  the  Missouri  Public  Service 
Commission  in  a  complaint  because  of 
the  refusal  of  the  Missouri  Public 
Utilities  Company  to  extend  its  trans- 
mission lines  to  serve  an  applicant,  re- 
quire the  company  to  extend  service 
to  any  residents  who  may  ask  it,  but 
only  to  respond  to  reasonable  demands. 
The  commission  denied  an  application 
for  an  order  which  would  have  forced 
the  company  to  spend  $396  to  serve  a 
consumer  whose  monthly  bill  would 
have  approximated  $1.50,  but  it  re- 
quired the  company  to  extend  its  lines 
at  its  own  cost  about  600  ft.  to  serve 
a  single  patron  upon  condition  that  the 
patron  would  bear  the  expense  of  the 
further  extension  necessary,  about  375 
ft.,  and  would  guarantee  to  use  elec- 
tricity to  the  amount  of  $2.50  monthly 
for  a  period  of  five  years. 


658 


ELECTRICAL     WORLD 


Vol.  76,  No.  13 


L.  T.  Merwin,  who  has  recently  been 
promoted  from  general  superintendent 
to  assistant  general  manager  of  the 
Northwestern  Electric  Company,  at 
Portland.  Ore.,  was  graduated  from  the 
University  of  California  in  1896.  The 
next  five  years  he  spent  teaching  math- 
ematics and  science  in  the  high  schools 
at  Napa,  Cal.,  and  in  the  Polytechnic 
High  School  at  San  Francisco.  Mr. 
Merwin  began  his  electrical  career  with 
the  San  Joaquin  Light  &  Power  Com- 
pany in  1901,  as  station  operator,  and 
soon  became  chief  operator  at  the 
Fresno    (Cal.1    plant   of  that  company. 


Men 
of  the  Industry 

Changes  in   Personnel 

and  Position — 

Biographical  Notes 


where  he  originated  and  developed  a 
meter-testing  department.  Later  he 
became  assistant  to  the  city  superin- 
tendent. In  1906  he  accepted  a  posi- 
tion as  superintendent  of  the  Nevada- 
California  Power  Company  at  Goldfield, 
Nev.,  and  in  the  following  year  became 
electrical  engineer  for  the  Nevada  Con- 
solidated Mines  Company.  While  with 
the  latter  company  he  designed  and 
installed  all  of  the  electrical  equipment 
in  the  company's  mines  and  mills,  han- 
dling both  underground  and  surface 
work.  In  the  early  part  of  1912  he 
overhauled  the  electrical  equipment  in 
the  THnity  Gold  Mine,  in  the  Trinity 
Mountains  in  the  northern  part  of  Cali- 
fornia. In  May  of  the  same  year  Mr. 
Merwin  went  to  Portland  to  assist  in 
the  design  and  later  took  charge  of 
the  construction  of  the  Northwestern 
Electric  Company's  transmission  line 
on  the  north  side  of  the  Columbia  River 
Gorge,  from  its  White  Salmon  River 
development  to  Portland.  When  the 
plants  of  the  Northwestern  Electric 
Company  were  completed  he  tfiok  charge 
of  them  as  superintendent  of  operation. 
In  1916  he  was  made  general  super- 
intendent, in  charge  of  all  of  the  physi- 
cal equipment  of  the  company.  In  .July 
of  the  present  year  he  was  promoted  to 
assistant  general  manager  and  the  ex- 
ecutive head  of  the  company  in  the 
absence  of  the  general  manager. 

.\.  D.  Morehouse  has  been  appointed 
a  hydraulic  engineer  in  tha  division  of 
power  resources  of  the  United  States 
Geological  Survey. 


Fred  D.  Gordon,  general  manager 
Androscoggin  Electric  Company,  Lewis- 
ton,  Me.,  resigned  on  Sept.  1  to  join  the 
organization  of  the  Cumberland  County 
Power  &  Light  Company,  Portland,  Me., 
Oct.  1.  Mr.  Gordon  is  one  of  the  best- 
known  central-station  men  in  New  Eng- 
land and  has  been  identified  with  the 
upbuilding  of  the  Androscoggin  com- 
pany for  about  fifteen  years,  his  activi- 
ties covering  hydro-electric-plant  and 
steam-plant  development,  the  construc- 
tion of  the  Portland-Lewiston  interur- 
ban  railway  and  the  cultivation  of 
lighting  and  power  business  in  the  lower 
.Androscoggin  valley.  Mr.  Gordon  is 
the  Maine  representative  of  the  execu- 
tive committee  of  the  New  England 
Section,  N.  E.  L.  A.,  and  has  long  been 
active  in  the  affairs  of  this  geographic 
division. 

Dr.  Clayton  H.  Sharp,  technical  di- 
rector of  the  Electrical  Testing  Labora- 
tories, New  York,  has  been  appointed 
chairman  of  the  board  of  examiners 
of  the  American  Institute  of  Electri- 
cal Engineers,  succeeding  F.  L.  Rhodes. 
Dr.  Sharp  is  a  past-president  of  the 
Illuminating  Engineering  Society,  of 
which  he  was  one  of  the  founders, 
and  is  co-inventor  with  Preston  S. 
Millar  of  several   illumination  measur- 


Bowen  Tufts,  who  has  been  elected 
president  of  the  New  England  Geo- 
graphic Division  of  the  N.  E.  L.  A.,  is 
one  of  the  best  kno^^^l  and  most  highly 
esteemed  of  the  younger  public  utility 
administrators  in  the  Northeast.  Born 
at  Lexington,  Mass.,  about  thirty-five 
years  ago,  Mr.  Tufts  entered  business 
after  one  year  in  high  school,  joining 
the  staff  of  the  Boston  banking  house 
of  Jose  Parker  &  Company  in  1899.  He 
soon  became  a  traveling  salesman  for 
this  house,  handling  chiefly  municipal 
securities  in  New  England  and  Canada. 
In  1903  Mr.  Tufts  was  made  manager. 


ing  devices,  including  the  Sharp-Millar 
I)hotometer.  Dr.  Sharp  was  graduated 
from  Hamilton  College  in  1890  and  took 
his  doctor's  degree  at  Cornell  Univer- 
sity. For  six  years  Dr.  Sharp  engaged 
in  research  and  instruction  work  at 
Cornell,  except  for  an  interval  of  a 
year  spent  in  European  travel  and  in 
research  in  the  Physical  Institute  at 
Leipsic,  Germany. 


and  when  the  house  of  C.  D.  Parker  & 
Company,  Inc.,  was  established  in  1907 
he  became  vice-president  and  general 
manager  of  the  new  organization.  This 
banking  house  now  operates  directly 
seventeen  central-station  properties  in 
Massachusetts  and  is  interested  in  the 
management  as  trustee  or  director  of 
five  others  in  the  state.  Among  these 
properties  are  the  central  stations  at 
Amesbury,  Franklin,  Uxbridge,  Palmer, 
Winchendon,  Weymouth,  Great  Barring- 
ton,  Plymouth,  Marlboro,  Athol  and 
Westboro.  Mr.  Tufts  is  a  trustee  of 
the  Massachusetts  Lighting  Companies, 
Franklin  County  Power  Company  and 
Commonwealth  Gas  &  Electric  Com-  ■ 
panics  and  a  member  of  the  Engineers' 
Club  of  Boston  and  of  the  executive 
committee  of  the  Massachusetts  Gas 
and  Electric  Association.  He  was  for 
two  years  treasurer  of  the  New  Eng- 
land Section,  N.  E.  L.  A.,  for  two  years- 
a  member  of  the  executive  committee 
and  for  one  year  vice-president.  Com- 
bining unusual  powers  of  analysis  with 
a  broad  vision  of  the  possibilities  of 
electric  service  based  upon  sound  pub- 
lic relations  and  economical  operation, 
Mr.  Tufts  brings  to  his  new  office 
talents  which  will  find  ample  .scope  in 
advancing  the  central-station  industry 
in  the  New  England  States  to  still 
larger  spheres  of  usefulness  and  effi- 
ciency. 

Homer  E.  Grosbach  of  the  United 
States  Geological  Survey  has  been 
assigned  to  the  Rocky  Mountain  sur- 
face water  division.  His  headquarters 
will  be  in   Denver. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies — Notes  on  Industrial  Activities 

and  Business  Methods 


Use  of  Trade  Acceplances 
Improving  Collections 

TRADK  acceptances  are  materially  improving  the  col- 
lections of  the  Western  Electric  Company,  the  largest 
electric  supply  jobbing  house  in  the  United  States. 
In  1918,  the  year  that  the  company  adopted  the  use  of 
trade  acceptances,  the  loss  on  accounts  under  this  basis 
was  three-hundredths  of  1  per  cent.  The  loss  during  the 
same  period  on  open  accounts  was  thirty-nine-hundredths 
of  1  per  cent.  The  following  year  the  accounts  closed  under 
the  new  method  increased  237  per  cent  in  number  and  211 
per  cent  in  value.  The  loss  on  these  amounted  to  seven- 
hundredths  of  1  per  cent.  The  loss  to  sales  on  open  accounts 
for  that  year  was  tvventy-seven-hundrcdths  of  1  per  cent. 

These  figures  would  indicate  a  considerable  reduction  in 
the  losses  sustained  on  customers'  accounts  since  trade  ac- 
ceptances were  introduced  by  the  Western  Electric  Com- 
pany two  years  apro.  The  ease  with  which  the  system  func- 
tions and  the  general  satisfaction  expressed  by  most  of  the 
customers  who  have  participated  in  it  have  resulted  in  a 
campaign  by  the  branch  offices  to  explain  the  system's  ad- 
vantages to  their  customers. 

For  the  first  six  months  of  1920  the  number  of  trade 
acceptances  used  by  the  Western  Electric  Company  in- 
creased 126  per  cent  and  the  amount  in  dollars  and  cents 
253  per  cent  over  the  same  period  in  1919,  according  to 
E.  W.  Shepard,  general  credit  manager  of  the  company. 
These  results  have  been  accomplished  without  giving  long 
terms,  it  is  stated.  This  is  substantiated  by  the  fact  that 
the  turnover  on  the  receivables  investment  for  the  first 
half  of  1920  increased  nearly  25  per  cent  over  the  first 
six  months  of  1919.  The  company  is  more  enthusiastic 
than  ever  over  trade  acceptances  and  believes  its  previous 
conclusion  is  justified  that  these  do  not  represent  secondary 
credits  as  claimed  by  some  of  the  opponents  of  the  system. 
Experience  in  this  instance  is  said  to  have  shown  that  this 
method  of  settling  accounts  has  not  only  been  a  benefit  to 
the  company  but  to  its  customers.  Many  of  the  latter  who 
were  formerly  slow  are  now  very  pi'ompt  in  meeting  their 
obligations. 

Cancellations  of  Orders  Menace  Trade 

FROM  time  to  time  reports  are  received  from  electrical 
manufacturers  of  cancellations  in  their  field.  This  is 
a  tendency  which,  if  regarded  as  unimportant,  may 
assume  serious  proportions,  according  to  the  Chamber  of 
Commerce  of  the  United  States.  The  latter  has  completed 
a  survey  of  the  manufacturing  field  which  reveals  the 
great  prevalence  of  the  cancellation  evil  in  almost  every 
phase  of  business.  No  separate  classification  of  the 
electrical  industry  is  apparently  made  in  this  report,  but 
the  general  conclusions  are  interesting. 

Inquiries  were  sent  to  106  leading  trade  associations  to 
learn  the  situation.  Some  of  the  chief  reasons  given  for 
cancellations  were  inability  to  make  prompt  delivery,  over- 
stock, business  declining,  revision  of  production  schedule 
and  financial  embarrassment.  The  lumber  industry  seems 
to  have  been  one  of  those  hardest  hit,  as  more  than  3,500 
cars  have  been  canceled  in  one  division  alone  since  January. 
Responsibility  does  not  rest  wholly  with  the  buyer,  how- 
ever, it  is  stated.  Some  factories  have  been  in  the  habit 
of  accepting  considerably  more  orders  than  they  knew  they 
could  fill,  with  the  expectation  that  a  certain  proportion 
would  be  canceled.     It  is  this  tendency  to  regard  the  prac- 


tice leniently  which  is  said  to  represent  a  menace  to  th« 
integrity  of  the  country's  business  structure,  as  even  the 
most  upright  of  customers  have  indulged  in  the  practice. 
Several  trade  organizations  have  taken  steps  toward 
remedying  the  situation  by  creating  advisory  bureaus  to 
pass  upon  the  claims  for  cancellation  grounds.  The  Cham- 
ber of  Commerce  will  also  take  further  steps  in  attempting 
to  preserve  the  validity  of  all  contracts. 


Electrical  Exports  for  July  Half  a  Million 
Ahead  of  Last  Year 

EXPORTS  of  all  classes  of  electrical  goods,  locomo- 
tives excepted,  reached  a  total  value  of  $53,212,172 
for  the  seven  months  ended  July,  1920,  according  to 
the  Bureau  of  Foreign  and  Domestic  Commerce.  This  total 
is  still  about  2.5  per  cent  below  the  figures  of  $54,604,161 
for  the  corresponding  period  of  last  year.  The  exports  for 
July,  however,  represent  a  gain  over  July,  1919.  The 
export  total  of  $33,251,133  for  the  first  seven  months  of 
1918  is  about  60  per  cent  below  the  figures  for  this  year. 
If  continued  at  the  same  rate  as  for  the  first  seven  months, 
exports  will  reach  a  total  of  more  than  $90,000,000  in  1920. 
The  present  year  has  recorded  a  higher  total  of  exports 
than  1919  up  to  the  end  of  July  in  ten  items  out  of  nine- 
teen. These  are  batteries,  generators,  heating  and  cook- 
ing apparatus,  interior-wiring  supplies,  arc  lamps,  magnetos 
and  spark  plugs,  motors,  rheostats  and  controllers,  switches 
and  accessories,  and  miscellaneous  material.  The  differ- 
ence is  more  than  made  up  in  value,  however,  for  the  largest 
excess    of    this    year    over    last    was    only    about    $500,000 


July —  i^ix  Months  Ended  — 

July 

1919  1920  1919  1920 

Hiitteriee $379,021  $497,657  $3.576.I5()  J3. 832.467 

Carbons 70,991  119.309  927.588  791.688 

Dynamos  and  generators.  475.271  536.400  3,035.682  3,534.164 

Fans 142.103  87.892  1.137.941  805,590 

Heating  and  cooking  apparaluH  156,745  124.485  970.747  1.046.060 

Insulated  wire  and  rablc  659.893  558.791  6.249.949  4.242.444 

Interior-wiring  supplies  160.099  336.881  1.417.281  1.851.701 

.\rr  lamps  835  2.004  8.413  15.613 

Carbonfilament  lamps..  4.076  5.303  117.247  63.766 

Metal-filament  lamps 240.719  244.010  3.065.531  2.298,822 

Magnetos,  spark  plugs,  etc  203.809  304,702  1.884.191  2.224,144 
dieters    and    measuring    instru- 

»  ments 125.589  202.612  1,192,676  1.525.273 

Motors  546.794  709.086  6,382.144  6.822.986 

Hheostotsandeontrollers  26.854  26.283  290.957  397.477 

Sviit.hes  and  accessories  403.748  299.615  2.075.795  2.482.289 

Telegraph  apparatus  44.892  33.150  560,500  411,438 

Telephones ..  274.387  215.384  2.166.446  2.130.025 

Transformers..                  .         ..  285.496  165.728  3.518.571  2.050.456 

.Ml  others 1.794.783  2.018.754  16.426.346  16.685.769 

Total $5,996,105  »6. 488.046  $54,604,161  $53,212,172 


on  dynamos  and  generators,  while  1919  leads  by  $2,000,000 
on  insulated  wire  and  cable  and  by  almost  $1,500,000  on 
transformers. 

The  total  of  electrical  exports  for  July,  1920,  is  $6,488,046. 
as  compared  with  $5,996,105  for  the  same  month  in  1919 
and  $5,393,949  in  1918.  The  figures  for  July  of  this  year 
represent  a  falling  off  from  the  year's  average,  as  it  is 
the  lowest  monthly  total  yet  recorded  in  1920  with  the 
exception  of  January.  The  increase  in  exports  for  July, 
1920,  over  1919  of  about  $.500,000  is  well  distributed  over 
eleven  articles.  The  largest  advances  were  more  than  $100,- 
000  on  batteries  and  magnetos  and  spark  plugs,  almost 
$170,000  each  on  interior  wiring  supplies  and  motors,  and 
about  $225,000  on  miscellaneous  items.    On  the  other  hand, 
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July,  1919,  was  ahead  of  the  July  total  for  this  year  by 
more  than  $100,000  each  on  insulated  wire  and  cable, 
switches  and  transformers.  The  exports  of  fans  in  July, 
1920,  were  below  the  usual  total  for  that  month.  The  figures 
of  $87,892  are  lower  than  the  exports  of  fans  in  each  of 
the  first  seven  months  of  last  year  and  compare  with 
$142,103  for  July  of  '919  and  $105,823  in  1918.  The 
accompanying  table  shc\vs  the  comparison  of  electrical  ex- 
ports for  July   1919,  and  1920. 


Easier  Conditions  Seen  in  Supply 
of  Motors 

FAMINE  conditions  prevail  in  the  small  motor  supply, 
though  some  sections  report  a  slight  decrease  in  de- 
mand. Demand  for  25-hp.  and  larger  sizes  is  heavy 
out  deliveries  are  better  than  in  the  1-hp.  to  10-hp.  sizes. 
Fractional-horsepower  motors  are  not  being  wiled  for  as 
they  were  in  the  spring,  and  in  some  instances  cancellations 
are  reported. 

Plant  extensions  of  large  and  small  industries  are  re- 
sponsible for  much  of  the  demand  for  motors.  Among  these 
industries  are  textile  mills  of  New  England  and  the  South, 
small  manufacturers  all  over  the  country,  and  irrigation 
companies  and  canneries  in  the  West.  There  has  been  noted 
a  slight  decrease  in  demand  from  some  points  in  the  East 
and  the  Middle  West.  The  call  is  for  motors  of  1  hp.  to 
10  hp.  and  deliveries  have  been  lengthened  to  ai-ound  twenty- 
eight  to  forty  weeks  for  alternating  motors,  and  fifteen  to 
twenty-eight  weeks  for  direct-current  machines  in  these 
sizes.  Inquiries  for  small  slip-ring  motors  have  brought 
promises  of  delivery  in  fifty  to  seventy  weeks.  About  five 
or  six  months  is  required  for  motors  of  25  hp.  and  over. 

Railroad  tie-ups  are  ascribed  as  the  chief  cause  for  the 
long  deliveries.  Manufacturers  could  not  ship  motors  until 
quite  recently,  and  at  present  the  fact  that  raw  materials 
were  not  received  in  adequate  volume  for  some  time  is 
curtailing  production.  Railroad  shipments,  however,  are 
now  much  improved  and  labor  conditions  are  better. 

In  fractional-horsepower  motors  the  demand  has  dropped 
sharply.  Appliance  manufacturers  are  not  seeking  motors 
and  it  is  reported  from  Chicago  that  one  motor  manufac- 
turer can  find  no  outlet  for  his  product. 

Recent  price  advances  of  10  to  15  per  cent  on  power  mo- 
tors and  7.5  to  10  per  cent  on  the  fractional  sizes,  according 
to  manufacturers,  are  not  the  result  of  recently  increased 
costs  of  production,  but  were  advances  which  might  have 
been  made  earlier  but  were  delayed  in  the  hope  that  all 
prices  were  coming  down. 

For  the  next  six  months  the  outlook  seems  to  be  that 
the  supply  in  all  lines  vnll  grow  easier  and  no  price  changes 
will  be  made. 


Washing-Machine  Prices  Still  Advancing 

THE  trend  of  washing-machine  prices  is  still  upward, 
according  to  the  American  Washing-Machine  Manu- 
facturers' Association,  which  met  In  Chicago  on  Sept. 
8  and  9.  Higher  prices  were  especially  noticeable  among 
the  new  types  of  machines  which  different  manufacturers 
contemplate  placing  on  the  market  in  the  near  future.  Two 
manufacturers  stated  definitely  that  the  price  of  their  prod- 
uct would  be  advanced  on  Sept.  15,  and  a  number  of 
others  contemplate  price  advances  within  the  next  thirty 
or  sixty  days.  It  was  the  almost  universal  experience  that 
cost  of  production  had  increased  during  the  past  ninety 
days,  and  it  was  said  that  prices  cannot  be  decreased  or 
even  maintained  in  the  face  of  advancing  costs.  Foreign 
exchange  rates  are  retarding  sales  for  export.  Deliveries 
are  now  virtually  on  a  normal  basis.  Wringers,  sheet 
copper  and  other  items  would  be  holding  up  production 
in  some  factories  were  it  not  for  the  fad  that  manufac- 
turers in  different  neighborhoods  are  equalizing  their  raw- 
material  stocks  by  interchanging  supplies  with  competitors. 
There  is  a  growing  demand  for  sheet  copper  tinned  on 
one  side,  but  this  is  still  difficult  to  obtain. 


Metal  Market  Situation 

BUSINESS  in  the  domestic  copper  market  continues 
quiet.  The  expected  increase  in  buying  has  not  yet 
begun  to  materialize.  Producers  seem  to  be  confident 
that  a  heavier  buying  movement  must  develop  early  in 
October  at  least.  Consumers  at  present,  however,  are  ap- 
parently content  to  exist  in  hand-to-mouth  fashion,  eking 
out  their  supplies  with  the  help  of  the  outside  market.  They 
are  hoping  for  lower  prices  to  break  under  the  influence 
of  the  dull  market.  A  few  small  sales  are  being  made  for 
fourth-quarter  delivery  at  18.75  cents.  Some  of  the  smaller 
producers  are  even  offering  quantities  for  October  and 
November  shipment  as  low  as  18.50  cents,  it  is  reported. 
In  general,  the  large  interests  are  asking  18.75  for  spot  and 
19  cents  for  fourth-quarter  delivery. 

In  the  outside  market  very  little  business  is  being  trans- 
acted. Second  hands,  while  not  pressing  to  sell,  are  offer- 
ing quantities  of  the  metal  as  low  as  18  cents  for  prompt 
^shipment  and  at  about  18.25  for  October  delivery,  f.o.b. 
refinery.  A  somewhat  weaker  market  in  standard  copper 
developed  in  London  during  the  past  week  and  spot  eased 
off  almost  £3, 
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London,  standard  spot. 


Prime  Lake 

l^Iectrolytic 

Casting 

Wire  base 

Lead,  trust  price 

Antimony,    

Xicket,  ingot 

Sheet  zine,  f.o.b.  smelter. 

Zine,  spot,  ,  .  .  

I'in 

.Vluminum,  98  to  99  per  cent 


—  -September  14 — . 
£       s        d 
59      15     0 
Cents  per  Pound 
18  50-18  625 
18.75 
17,87} 
22  50-23,00 
8  50 
7   12! 
43.00 
12.50 
8  00-8,25 
45  00 
35.10 


OLD  METALS 


Ilea\">'  copper  and  wire 

Mrass,  heavy 

lirass.  light 

Lead,  heavy 

Zine,  old  serap 


rVnts  per  Pound 
15  50to  16.00 
9  00  to  9  25 
7  Goto  7,25 
7  00  to  7,25 
5  25  to    5   50 


, — September  21— 
f      s      d 
97       0       0 

Cents  per  Pound 

18.50-18,62! 

18,75 

17  75 
22,50-23,00 
8.50 
7.12'. 

43.00' 

12.50 
8.12; 

44.50' 

35.10 


Cents  per  Pouiul 
15.50  to  15  75 
9  00  to  9.25 
7  00  to  7  25 
7  00  to  7  25 
5  00  to     5  25 


The  Week 

IN  TRADE 


IN  NEW  ENGLAND  the  fall  spurt  in  buying  is  com- 
mencing. Trade  has  also  quickened  slightly  in  the 
Middle  West.  All  other  sections  of  the  country,  how- 
ever, report  a  volume  of  business  that  either  continues  on 
the  level  of  the  past  few  weeks  or  slightly  drops  off.  In 
the  South  concern  is  expressed  over  the  cotton  crop,  which 
has  been  retarded  recently  by  adverse  weather  conditions. 
This  is  somewhat  offset  by  the  bumper  crops  reported  from 
the  Intermountain  section.  The  San  Francisco  district  re- 
ports the  return  of  virtually  all  the  war-time  restrictions 
on  the  use  of  power  owing  to  the  low  supply  of  water. 

Collections  are  slightly  improved  in  the  Southwest  and 
on  the  Pacific  Coast,  but  the  general  consensus  of  opinion 
seems  to  be  that  much  effort  in  pushing  accounts  is  neces- 
sary. Labor  conditions  are  generally  more  settled.  De- 
liveries are  improved  in  all  sections.  Sizable  stocks  in 
most  lines  arc  reported.  Shortages  on  a  few  items  are 
still  existent  in  some  sections,  however.  The  chief  diffi- 
culty is  experienced  with  conduit,  porcelain,  outlet  boxes, 
motors  and  some  of  the  heating  devices.  New  building  con- 
struction is  at  a  low  ebb  in  most  parts  of  the  country. 
Efforts  are  concentrated  on  finishing  work  already  begun. 
Some  price  changes  have  resulted  from  higher  freight 
rates. 


Skptember  25,  1920 


ELECTRICAL     WORLD 


661 


NEW  YORK 

Volume  of  business  is  improvinc,  but  there  has  been  no 
marked  increase  as  yet  from  fall  buyinR  and  some  doubt 
has  been  expressed  whether  the  condition  of  stocks  will 
permit  this.  Too  much  of  some  of  the  hisher-priced  mate- 
rials is  being  received.  Shortape  continues  in  steel  prod- 
ucts and  porcelain.  The  jrenerally  expressed  opinion  is 
that  collections  are  in  bad  shape,  although  some  jobbers 
are  well  satisfied.  Banks  are  loaning  for  other  than  specu- 
lative purpose  at  reasonable  rates.  Export  business  con- 
tinues at  same  increasing  rate.  Suburban  building  is  active, 
but  city  construction  is  largely  confined  to  extensions  and 
small  rebuilding.  Uncertainty  of  the  labor  situation  makes 
builders  unwilling  to  proceed  with  large  projects  until  as- 
surance is  had  that  labor  will  stay  with  the  job. 

Transportation  continues  to  improve  and  greatly  reduces 
the  capital  tied  up  in  stocks  in  transit  in  some  cases  to 
10  per  cent   of  what   it   was. 

The  only  price  change  of  note  in  the  week  has  been  in 
flexible  armored  cable,  which  has  dropped  slightly  and  is 
plentiful  in  quantity. 

Rigid  Conduit. — Insufficient  shipments  are  being  received 
to  allow  stock  to  be  built  up  satisfactorily.  Generally  ship- 
ments are  resold  while  on  cars.  Black,  J-in.,  is  selling  at 
$98  to  $10.'')  per  1,000  ft.;  Mn..  $135  to  $139.50;  1-in.,  $200 
to  $20G.  Galvanized  conduit  is  15  per  cent  higher.  Five 
per  cent  discounts   from  these  i)rices  for  ten  days  cash. 

Knife  Switches. — Demand  is  shifting  to  the  safety  type, 
it  is  stated.  Sales  are  not  heavy.  Several  jobbers  report 
good  stocks,  but  a  few  have  broken  supplies.  Shipments 
are  fairly  prompt,  coming  through  in  about  two  to  three 
weeks.  Prices  vary  considerably.  A  representative  jobbei- 
is  quoting  a  30-anip.  single-throw,  single-pole  switch  at  42 
cents;  two-pole,  (58  cents,  and  three-pole,  $1.02  net. 

Metal  Molding. — Standard,  such  as  No.  333  for  three- 
wire  or  four-wire,  is  far  behind  in  deliveries  and  no  stocks 
are  on  hand.     Prices  are  stable. 

Outlet  Boxes. — Discount  remains  at  40  per  cent,  but  boxes 
are  not  available  to  supply  demand.  Stocks  are  poorly 
distributed. 

Tape. — Friction  tape  is  plentiful,  3-in.  being  priced  at  50 
cents  per  pound  in  100-lb.  lots,  and  all  orders  are  being 
promptly  filled  from  stock. 

Heaters. — The  fall  demand  for  bowl-type  radiant  heaters 
is  not  expected  to  begin  until  toward  the  middle  of  October. 

Lamps. — There  is  a  good  normal  demand  for  all  types 
and  sizes  with  shipments  coming  in  on  time. 

Porcelain. — Prospects  are  rather  discouraging  for  tubes 
knobs  and  cleats.  Stocks  are  low  or  exhausted  and  manu- 
facturers offer  no  improvement  for  immediate  future. 

Hollow  Ware. — Factories  are  sold  out  and  are  only  filling 
orders  months  old,  refusing  to  accept  new  orders. 

Lij^hting  Fixtures. — Demand  for  industrial  types  is  brisk, 
and  suburban  demand  for  residence  type  is  improving 
rapidly.  Stocks  are  good,  and  shipments,  except  steel  prod- 
ucts, are  coming  through.     Prices  are  stable. 

Panelboards. — Demand  is  low  owing  to  inactivity  in  in- 
dustrial and  city  building.  Shipments  are  two  to  three 
months  on  boards,  but  cabinets  are  three  to  six  weeks. 


CHICAGO 

Trade  has  quickened  the  past  week,  most  jobbers  report. 
The  general  industrial  situation  is  still  comparatively  quiet, 
however.  Retail  sales  remain  low,  but  the  great  volume 
of  goods  coming  in  to  jobbers  on  back  orders  is  being  ab- 
sorbed by  the  trade.  This  gives  jobbers  and  manufactur- 
ers comfortable  sales  figures.  New  business  is  not  heavy 
and  inquiries  are  rather  light.  In  many  lines,  however,  the 
hack  order  file  is  still  far  from  normal  size  and  stocks  are 
not  built  up  to  the  proper  margin. 

Non-employment  is  becoming  current  in  the  retail  trade. 
Many  lay-offs  and  reductions  are  made  and  concerns  are 
rot  filling  the  places  of  men  who  quit.  The  state  employ- 
ment bureau  reports  that  daily  applications  for  work  are 
triple  the  average  for  the  past  three  years.  Various  large 
employei-s  report  a  steady  stream  of  applicants. 


Collections  are  good  in  proportion  to  the  attention  devoted 
to  them  as  they  must  be  pushed.  Higher  prices  on  mim:' 
lines  have  resulted  from  the  new  freight  tariffs.  Con- 
struction continues  at  a  slow  pace,  bui<(ling  permits  f c  ■ 
tlys  week  and   last  amounting  to  $G00,C00  each. 

Bare  Copper  Wire. — Prices  are  steady.  The  freight  in- 
crease, amounting  to  approximately  25  cents  per  100  !'i  . 
has  been  added  to  Chicago  deliveries.  In  200-lb.  lots  No.  f, 
is  now  priced  at  $24.25  per  100  lb.  and  J'o.  10  at  $24.50 
per  100  lb.     Deliveries  are  prompt. 

Weatherproof  Wire. — No  price  change  1  is  occurred,  a:; 
the  freight  increase  has  been  offset  by  a  decrease  in  vari- 
ous insulation  materials.  Most  sources  of  supply  require 
eight  weeks  for  delivery.  Current  quo'ation  on  No.  6 
triple  braid  is  31  cents  per  pound  and  on  No.  12,  34  cents 
per  pound  in  quantities  of  500  lb.  or  n.ore. 

Locust  IMns. — Continued  improvemt  nt  in  the  traffic  situa- 
tion has  ii;ade  a  plentiful  supply  av:  ilabi  ■  in  most  hands. 
As  yet  no  price  advance  has  been  reco  -ded  to  cover  freight. 
With  the  hanlwood  industry  general  y  slack,  prices  will 
probably  be  no  hicfher.  The  price  in  large  lots  is  $59.94 
per  1,000,  f.o.b.  Chicago. 

Cross-.Vrms. — Higher  freight  rates  have  occasioned  an 
advance  New  prices  on  3l-in.  x  4.',  m.  x  4-ft.,  in  lots  less 
than  1,000,  are  $97.25  per  100;  h.rger  quantities,  $86.44 
per  100;  on  N.  E.  L.  A.  specification.  3J-in.  x  4i-in.  x  5-ft., 
less  than  1.000.  $164.98;  larger  <iuantities,  $146.65  per  100. 
Deliveries   are   fairly   prompt. 

Porcelain  Insulators. — Prices  havf  not  changed.  Delivery 
conditions  are  about  as  bad  as  ever.  A  5,000-volt,  double- 
petticoat,  single-groove  type  is  quoted  at  $17  per  100,  a 
fi,600-volt  with  top  groove  at  $24  per  100.  Orders  are 
taken  subject  to  fluctuation  in  price. 

(;ia.ss  Insulators. — Deliveries  are  steadily  improving.  Cer- 
tain styles  are  now  available  from  stock  and  conditions 
point  to  further  betterment.  Freight  adjustments  have 
not  occasioned  new  lists,  and  decreased  glass  consumption 
in  other  lines  seems  to  discount  the  chance  of  further 
advances. 

Outdoor  Lighting  Equipment. — The  slump  in  this  equip- 
ment has  not  been  so  great  as  for  the  rest  of  the  electrical 
line  in  the  Middle  West.  Municipalities  are  active  in  the 
market  and  the  amount  of  work  already  under  way  promises 
good  business  for  some  weeks. 

Rigid  Conduit. — Difficulty  is  experienced  in  securing  J-in 
and  3-in.  black,  though  some  1-in.  material  is  in  stock. 
New  prices  in  lots  less  than  2,500  lb.  are  $91.03  per  1,000 
ft.  for  Uin.  and  $122  per  1,000  ft.  for  -/-in  In  quantities 
up  to  5,000  lb.  the  price  is  $87.64  and  $117.26  per  1,000 
ft.  respectively. 

Fuse.s. — New  sheets  have  been  issued  by  the  Economy 
Fuse  &  Manufacturing  Company  on  which  list  prices  re- 
main the  same  but  discounts  are  reduced.  The  increase  is 
about  10  per  cent.  Discounts  on  "Economy"  fuses  for 
standard  packages  are  now  18  per  cent;  one-fifth  package, 
10  per  cent;  less  than  one-fifth  list.  ".Arkless"  fuses  in 
similar  quantities  are  discounted  20.   10  per  cent  and  list. 

Fractional  Motors. — Heavy  production  and  some  cancella- 
tions have  brought  about  an  easier  market.  Manufacturers 
are  in  a  position  to  accept  new  business,  and  deliveries 
range  from  six  to  twelve  weeks.  Buyers  are  making  no 
complaint  over  recent  price  advances.  Th?y  are  asking  to 
be  safeguarded  against  price  decreases  after  placing  their 
order,  however. 

Southern  White  Cedar  Poles. — Demand  is  absorbing  the 
entire  supply,  which  is  still  limited  by  a  shortage  of  cars 
in  the  Southern  woods.  New  freight  rates  have  occasioned 
revised  prices.  Representative  quotations  are:  7-in.,  35-ft., 
$12  each;  8-in.,  40-ft.,  $17.,50  each,  delivered  Chicago. 

BOSTON 

Trade  is  beginning  to  hit  its  fall  stride.  Jobbers  report 
improved  deliveries  in  many  lines,  and  shortages,  while 
severe  in  rigid  conduit,  outlet  boxes  and  small  motors  are 
not  so  acute  as  of  late.  Collections  are  fair,  but  are  fol- 
lowed more  sharply.     Few  surplus  stocks  are  reported  on 
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wiring   material,   though    current   demands   are   being   well 
met.     Prices  are  firm. 

Building  operations  in  the  six  days  ended  Sept.  15  in 
New  England  total  $3,033,000,  compared  with  $5,314,000 
for  the  same  period  last  year.  Appliances  are  moving  we*l, 
radiators  especially  showing  signs  of  great  activity.  Public 
utilities  are  expanding  along  conservative  lines  and  the 
danger  of  shutdown  on  account  of  coal  shortage  seems  to 
be  averted  for  the  present.  Industrial  coal  priority  has 
been  withdrawn  from  water-bound  shipments,  but  at  present 
the  situation  seems  well  in  hand.     Labor  is  less  restive. 

Dry  Cells.— Prices  are  up  on  No.  6  cells  to  $37.35  per  100 
m  barrel  lots,  the  ignition  cells  being  quoted  at  $38.35. 
Good  stocks  and  active  demand  are  reported. 

Flexible  Armored  Conductor. — Ample  stocks  are  in  hand 
and  demand  is  quiet.  No.  14  single-strip  sells  for  $100  per 
1,000  ft.  in  1,000-ft.  lots. 

Non-Metallic  Flexible  Conduit. — Prices  are  steady,  the 
A-in.  size  bringing  $33.50  per  1,000  ft.  in  5,000-ft.  lots, 
and  the  i-in.  size  $36.50.  Local  stocks  are  substantial  and 
the  demand  is  active. 

Rigid  Conduit. — Stocks  are  shot  to  pieces,  but  occasional 
shipments  are  heartening  the  jobber.  Outlet  boxes  are 
very  scarce.  Typical  prices  on  pipe  are  as  follows  for 
less  than  2,500-lb.  lots:  Black,  1-in.,  $189.50  per  1,000  ft; 
galvanized,  $200;  1-in.  black,  $96;  galvanized,  $102.  Stocks 
are  very  spotty. 

Tubes.^ — This  material  is  scarce.  The  price  of  3-in.  tubes 
is  $12  per  1,000  in  barrel  lots,  net.  "Nail-it"  knobs  are  plen- 
tiful and  quoted  at  $36.75  per  1,000  in  barrel  lots. 

Tape. — Good  supplies  are  in  hand,  and  quotations  are 
steady.  The  S-in.  black  brings  70  cents  per  pound  in  25- 
Ib.  lots  and  65  cents  on  100-lb.  lots. 

Wire. — Small  quantities  are  easily  supplied  from  stock, 
but  orders  of  50,000  ft.  to  100,000  ft.,  involving  different 
sizes,  are  quoted  on  six  to  eight  weeks  in  representative 
cases.  Weatherproof  base,  29  cents;  bare,  24  cents.  Rubber- 
covered  No.  14  wire  commands  $11  per  1,000  ft.  in  1,000-ft. 
lots. 

Radiators. — A  brisk  demand  appears  under  way,  and  some 
stocks  are  getting  low.  Lots  of  twenty-five  are  being  sold 
at  25  per  cent  off  list. 

Motors. — Deliveries  are  shortening  on  some  sizes  of 
single-phase  motors,  one  prominent  distributer  quoting  from 
stock  on  2-hp.  to  5-hp.  units.  About  eight  weeks  is  quoted 
on  other  sizes.  No  uniformity  in  motor  deliveries  exists, 
however. 

Meters. — Central-station  demand  continues,  and  manu- 
facturers are  far  behind  on  orders.  A  few  meters  are  in 
stock,  but  the  market  is  poorly  supplied. 

Lamps. — The  supply  is  keeping  well  up  with  the  demand, 
although  little  opportunity  is  afforded  of  establishing  a 
surplus. 

Domestic  Appliances. — Manufacturers  are  crowded  to  the 
limit  with  1920  orders,  and  plant  extensions  to  meet  next 
year's  business  are  in  active  progress.  Heavy  volumes  of 
sales  are  noted  in  washers  and  cleaners. 


ATLANTA 


The  inopportune  spell  of  inclement  weather  seems  to  be 
definitely  broken.  The  condition  of  the  cotton  crop  is  now 
upproximately  only  57  per  cent  normal  as  against  70  per 
cent  a  few  weeks  ago.  It  is  freely  predicted  that  the  crop 
is  going  to  be  short.  This  fact  and  the  low  prevailing 
price  have  had  an  unfavorable  effect  on  business  in  the 
rural  districts.  This  condition  has  been  somewhat  offset 
by  rumors  that  the  Federal  Reserve  banks  will  encourage 
the  loan  of  sufficient  funds  to  permit  the  warehousing  of 
cotton  as  ginned.  Though  reporting  that  the  number  of 
orders  continues  to  decrease  jobbers  express  the  opinion 
that  business  is  returning  to  a  more  normal  basis.  The 
pyramiding  of  orders  and  wild  buying  of  the  past  are  over. 
A  few  cancellations  are  reported  but  they  are  not  in  suf- 
ficient numbers  to  cause  any  alarm. 

Building  operations  begun  earlier  in  the  year  are  calling 


tor  large  quantities  of  electrical  material.  Deliveries  on 
the  whole  are  reported  more  satisfactory  than  for  some 
months  past.  The  only  noteworthy  exception  is  on  cer- 
tain lines  of  distribution-line  material.  Jobbers  expect 
to  accumulate  fairly  good  stocks  in  the  near  future,  with 
the  possible  exception  of  certain  lines  of  heating  devices. 
It  is  feared  that  the  holiday  demand  there  will  create  a 
shortage.  Prices  are  steadier  as  jobbers  have  readjusted 
quotations  to  conform  to  the  new  schedule  of  freight  rates. 

Non-Metallic  Flexible  Conduit. — Jobbers  report  excellent 
stocks  on  hand.  All  outstanding  back  orders  have  been 
filled.  Demand  is  rather  light.  Prices  in  lots  of  250  ft. 
tc  1,000  ft.  for  ,";:-in.  are  $5.52  per  100  ft.;  A-in.,  $5.06 
per  100  ft. 

Rigid  Conduit. — Recent  receipts  have  allowed  contractors 
tc  lay  in  sizable  stocks  of  assorted  sizes.  One  jobber  re- 
ports the  receipt  of  two  cars  of  galvanized  this  week. 
Buildings  under  construction  are  absorbing  all  shipments 
and  the  scarcity  will  continue  for  the  next  thirty  days. 
Prices,  lots  of  less  than  2,500  lb.,  black,  J-in.,  $8.89;  3-in., 
S11.80;  1-in.,  $17.44;  2-in.,  $37.90;  galvanized,  i-in.,  $9.40; 
^in.,  $12.49;    1-in.,   $18.46;   2-in.,   $40.18,  per   100  ft. 

Flexible  Armored  Conductor. — Receipts  have  shown  con- 
siderable improvement  in  the  past  fortnight.  The  majority 
of  outstanding  back  orders  have  been  filled.  No  stocks 
have  as  yet  been  accumulated  however.  Prices,  two-wire, 
No.  14,  lots  of  from  250  ft.  to  1,000  ft.,  $12.22  per  100  ft. 

Distributing  Transformers. — The  shortage  is  still  acute, 
and  central-station  customers  throughout  the  section  are 
being  seriously  inconvenienced.  A  price  advance  of  ap- 
proximately 10  per  cent  is  reported.  Shipments  continue 
very  unsatisfactory. 

Meters. — The  shortage  in  the  popular-size  meters  con- 
tinues. The  principal  difiiculty  is  with  the  two-wire,  110- 
\  olt  type  in  the  5-amp.  and  10-amp.  size.  Large  sizes  of 
polyphase  meters  are  hard  to  obtain,  while  shipments  on 
high-tension   apparatus  are  most  unsatisfactory. 

Washing  Machines. — The  recent  slump  in  sales  has  been 
followed  by  a  brisk  demand  and  jobbers  now  report  a 
satisfactory  movement.  Accumulated  stocks  should  be  suf- 
ficient to  carry  jobbers  well  into  the  fall. 


ST.  LOUIS 

Most  jobbers  in  this  district  report  that  September  busi- 
ness is  less  than  the  corresponding  period  last  month.  The 
volume  of  trade  is  still  large,  however.  Jobbers  are  tak- 
ing advantage  of  the  slight  lull  to  build  up  depleted  lines. 
They  are  greatly  aided  in  this  by  improved  deliveries.  Porce- 
lain is  still  short,  but  conditions  are  improving. 

Building  construction  has  almost  come  to  a  halt.  Much  of 
the  work  planned  is  being  held  up  awaiting  more  favorable 
conditions.  Electrical  contractors  are  busy  with  rewiring 
jobs.  Collections  are  showing  signs  of  improvement,  but 
only  because  of  the  intensive  efforts  of  credit  departments. 
Credit  is  extended  very  gingerly.  Retail  sales  are  fairly 
heavy.  Small  heating  devices  are  showing  a  good  de- 
mand. 

Knobs  and  Tubes. — The  small  amount  of  building  has  re- 
sulted in  a  reduced  demand.  Stocks  are  spotty  and  deliv- 
eries from  factories  are  long  and  uncertain.  The  3-in.  x 
i'«-in.  tubes  are  quoted  at  $9.90  in  lots  of  1,000  and  the  5J-in. 
new  code  rail  knobs  are  quoted  at  $32  per  1,000. 

Outlet  Boxes. — The  shortage  continues  and  jobbers  are 
unable  to  build  up  any  stock.  Shipments,  which  are  a 
trifle  better,  arc  applied  on  back  orders.  Discounts  are  15 
per  cent  for  galvanized  and  23  per  cent  for  black. 

Metal  Molding. — Jobbers'  stocks  ai-e  in  good  shape,  espe- 
cially of  the  two-wire  and  three-wire  size.  Demand  is 
steady  but  not  exceptional.  Deliveries  are  good.  Two- 
wire  and  three-wire  molding  is  quoted  at  a  discount  of  15 
per  cent. 

Flush  Switches. — Stocks  are  ample  to  supply  the  steady 
demand.  Deliveries  are  becoming  more  satisfactory.  The 
GE  6.S2  is  in  good  demand  and  is  quoted  at  $29.75  per  100. 

Flexible  Armored  Conductor. — Stocks  arc  increasing  and 
jobbers  can   make   delivery   of   medium-sized   orders   immc- 


Septum  BKR  25,  1920 


ELECTRICAL    WORLD 


G63 


(lialoly.  Di'iiiaiul  is  lejjoited  fair.  The  price  is  $125  per 
1,000  "ft.  in  lot.s  of  from  1,000  ft.  to  ."i.OOO  ft.  for  immediate 
delivery.  Larger  orders  arc  quoted  with  price  in  effect  at 
time  of  shipment. 

Non-lMetallic  Klexible  Conduit. — Larpe  stocks  are  in  job- 
bers' hands.  Demand  is  slow  and  the  majority  of  jobbers 
can  make  immediate  deliveries  on  all  sizes.  In  lots  of 
from  1,000  ft.  to  5,000  ft.  the  price  is  about  Ili.'i.HO  per 
1.000  ft.  for  the  i-in.,  and  about  $32.50  per  1,000  ft.  for 
the  ■h-'m. 

Dry  Cells. — Stocks  are  sufficient  to  care  for  all  imme- 
diate needs.  Demand  is  reported  good.  There  has  been 
an  advance  on  Columbia  dry  cells  of  3  cents  plus  freight, 
making  the  price  from  $36  to  $39  on  barrel  lots. 

InsulatinK  Material. — A  fair  demand  in  conjunction  virith 
greatly  improved  deliveries  has  enabled  jobbers  to  build 
up  stocks  to  normal   in  many   instances. 

Insulators. — A  scarcity  of  both  poirelain  and  glass  types 
exists.  Demand  is  very  strong.  A  few  jobbers  are  secur- 
ing deliveries  but  are  applying  them  on  back  orders.  An 
increase  of  about  10  per  cent  went  into  effect  on  glass 
insulators  Sept.  3.  The  No.  9  pony  type  is  quoted  at  $,58.77 
per  barrel,  and  the  deep-groove  petticoat  type  at  $91.95  per 
barrel. 

Lead-Covered  Wire. — A  very  good  stock  of  600-volt  lead- 
covered  wire  is  in  jobbers'  hands  and  fair  stocks  of  other 
sizes.  Demand  is  steady.  No.  14  duplex  is  priced  at  $53.46 
per  1,000  ft.  in  lots  of  2,500  ft. 

Line  Hardware. — The  shortage  reported  from  other  sec- 
tions of  the  country  is  not  felt  here.  Jobbers  have  good 
supplies,  and  manufacturers  state  that  their  production  is 
keeping  pace  with  orders. 


SAN  FRANCISCO 

Conditions  point  to  a  buyers'  market,  rather  than  a 
sellers',  developing  in  the  near  future.  San  Francisco  has 
not  only  been  placed  on  a  restricted  lighting  and  sign  illu- 
mination schedule,  but  has  also  been  requested  to  conserve 
power  by  "skip-stop"  street-car  regulations.  This  virtually 
marks  a  resumption  of  war-time  regulations. 

Collections  are  slightly  improved,  though  they  are  still 
poorer  than  during  the  early  months  of  this  year.  They 
now  average  about  forty-seven  days. 

Lamp  Cord. — Stocks  are  very  uneven  and  broken.  No.  18 
cotton-covered  twisted  cord  is  selling  for  $30  per  1,000  ft. 
in  coil  lots,  or  $28.50  per  1,000  ft.  in  2,500-ft.  quantities. 
Small  sizes  of  portable  cord  in  ,i'i-in.  insulation,  which  will 
not  be  allowed  by  the  underwriters  after  this  year,  are  in 
big  demand.  Fancy  parallel  and  No.  18  twisted  silk  cords 
are  scarce.  They  sell  for  $60.75  per  1,000  ft.  in  coil  lots, 
or  $57.80  in  2,500-ft.  assortments,  with  other  cords  in  coil 
lots. 

Rubber -Covered  AVire. — In  general  stocks  are  excellent. 
Supplies  are  better  in  the  smaller  wiring  sizes.  No.  14 
single-braid  solid  is  selling  for  $13.35  per  1,000  ft.  in  coil 
lots  and  $12.75  in  5,000  ft.  assorted  lots  in  full  coils. 

Wireless  Apparatus. — Increasing  sales  along  the  Coast 
and  the  growing  importance  of  California  as  a  radio  manu- 
facturing center  have  brouirht  about  the  first  annual  con- 
vention of  Pacific  Coast  radio  manufacturers,  which  will  be 
held  in  San  Francisco  during  the  latter  part  of  October. 

Conduit  Fittings — On  material  such  as  condulets,  taplcts. 
etc.,  supplies  in  general  arc  good,  despite  heavy  sales  which 
have  run  far  above  those  of  last  year.  Stocks  have  been  good 
all  the  year  and  no  serious  shortage  has  been  reported. 

Ironing  Machines. — Prices  have  increased  about  10  per 
cent.  The  standard  selling  size  which  is  the  forty-two-roll, 
110- volt  motor-driven,  gas-heated  machine  with  stand,  is 
now  retailing  for  $193.    Stocks  in  general  arc  poor. 


I'laterial  and  housewiring  devices,  on  the  other  hand,  is 
sluggish  and  little  hope  for  improvement  is  held  out. 

The  market  for  power  apparatus  is  quiet.  With  but  few 
exceptions,  stocks  of  everything  are  in  good  shape.  Ship- 
ments are  coming  through  in  comparatively  satisfactory 
shape.     Collections  in  general  are  also  good. 

Portland  manufacturers  report  good  business.  Increased 
freight  rates  will  not  greatly  affect  prices  of  electrical 
goods,  as  quotations  are  usually  f.o.b.  factory.  Lamp  stocks 
are  in  exceptionally  good  condition.  An  increase  of  about 
10  per  cent  is  reported  in  transformer  prices.  The  following 
trade  prices  are  from    Portland. 

Lamp  Cord. — Type  C.  No.  18,  in  lots  less  than  a  coil  is 
quoted  at  $40  per  1,000  ft.,  and  full  coils  at  $33.30  per 
1,000  ft. 

.Annunciator  Wire. — The  price  of  No.  18  in  large  spools, 
G  lb.  to  10  lb.  each,  is  $71  per  100  lb.  Small  spools  of  1  lb. 
each  are  $74.35  per  100  lb. 

Porcelain. — Prices  are  as  follows:  Solid  knobs,  per  1,000, 
less  than  unit  packages,  .No.  51,  $23;  No.  4J,  $45;  in  unit 
package  lots.  No.  5J,  $20;  No.  4J,  $42.50.  Knobs,  split, 
less  than  unit  packages,  per  1,000,  No.  5J,  $34;  "Nail-it" 
knobs,  $46.50,  and  in  unit  package  lots,  $29.50  and  $40..50 
respectively.  Tubes,  per  1,000,  less  than  unit  packages, 
i;i  in.  X  3  in.,  $16;  ii  in.  x  4  in.,  $41.60;  and  in  unit  packages, 
$13.75  and  $35.20  respectively.  Cleats,  two-wire  and  three- 
wire  unglazed,  per  1,000,  in  lots  of  less  than  a  standard 
package,  $37.80,  and   in  unit  packages,  $35.70. 

Rigid  Conduit  and  Couplings. — The  price  of  5-in.  black 
is  $10.75  per  100  ft.;  ii  in.,  $14.25  per  100  ft.;  1  in.,  $21.10 
per  100  ft.  Couplings  per  100,  J-in.,  are  quoted  at  $9.35; 
■l-in.,  $13.35;  1-in.,  $17.35.  Elbows,  i-in.,  are  $25.35;  H-in., 
$33.35;  1-in.,  $49.35  per  100. 

Flexible  Armored  Conductor. — No.  14,  two-wire  solid,  is 
quoted  at  $175.50  in  less  than  coil  lots;  No.  10,  solid,  $240.50; 
No.  8,  solid,  $370.50. 

Non-Metallic  Flexible  Conduit.— The  price  per  1,000  ft., 
less  than  coil  lots,  for  :7i!-in.,  is  $60.50;  .^-in.,  $66;  i-in., 
$132.  In  coil  lots  or  over  prices  for  the  same  sizes  are 
$44,  $48  and  $96  respectively  per  1,000  ft. 


SEATTLE— PORTLAND 

With  the  exception  of  increasing  sales  in  certain  domestic 
appliance  lines  such  as  washing  machines,  tableware  and 
certain  heating  devices,  Seattle  jobbers  and  dealers  report 
no  change  in  business.  The  movement  of  heating  devices 
is  especially  brisk  at  this  time.     The  demand  for  schedule 


SALT  LAKE  CITY— DENVER 

Forecasts  point  to  bumper  crops  all  through  the  Inter- 
mountain  region.  Indications  are  that  previous  records 
will  be  broken  in  the  yield  of  forthcoming  harvests.  The 
car  shortage  that  threatened  to  impede  shipping  has  been 
relieved. 

Money  stringency  persists.  Banks  are  conservative  in 
their  attitude  and  loan  sparingly.  As  a  consequence  busi- 
ness prosperity  is  slow  in  appearing  here.  Potentially  con- 
ditions are  good,  however.  A  big  electrical  market  exists, 
backed  by  an  immense  buying  power.  Buying  just  now 
seems  to  be  waiting  on  the  conversion  of  marketable  crops 
into  cash.  Little  complaint  is  heard  among  jobbers  about 
shipments.  In  almost  all  linjs  they  are  amply  stocked. 
Many  electrical  manufacturers  are  having  to  urge  their 
jobbers  to  buy.  Some  dealers  are  endeavoring  to  stimulate 
trade  by  special  price  reductions  and  attractive  payment 
terms,  but  the  response  is  not  altogether  encouraging. 

All  serious  labor  troubles  in  the  electrical  field  have  been 
settled.  Union  men  have  accepted  the  American  plan  of 
labor,  but  under  protest,  and  some  contractors  foresee 
a  future  renewal  of  the  straggle.  Little  new  construction 
work  is  getting  under  way.  Efforts  are  concentrated  on 
finishing  work  already  begun.  Many  jobbers  and  power 
companies  are  making  ready  to  utilize  state  fairs  as  a 
publicity  opportunity.  Labor-saving  electrical  devices  and 
farm-power  plants  are  the  chief  items  that  will  be  promoted. 

Heating  .\ppliances. — There  is  a  slight  increase  in  de- 
mand, but  the  market  continues  sluggish.  Dealers  are  not 
looking  for  any  price  decline,  though  the  buying  public 
confidently  believes  it  will  come.  Stocks  of  most  devices 
are  plentiful. 

Bare  and  Insulated  Wire. — Jobbers  report  that  stocks  are 
ample  to  meet  the  demand.  Line  construction  work  is  at 
a  standstill  now,  with  the  exception  of  one  or  two  big 
jobs  for  which  materials  were  ordered  previously. 
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New  Apparatus  &  Appliances 

A  Record  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Portable  Washing  Unit 

For  use  in  it;!  own  tub  or  adjusted 
to  any  standard  laundry  tub,  a  pjrt- 
able    clothes    washer    has    been    placed 


i.nd  insulating  material  and  operates 
through  five  self-aligning:  contacts  sup- 
ported by  the  cover.  The  three  middle 
contacts  are  insulated  from  the  tanks 
by  porcelain  insulators  while  the  end 
contacts  are  connected  directly  to  the 
tank  top  through  their  metal  supports 
and  form  a  part  of  the  ground  circuit. 
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Combination    Electric    Oven    and 

Fireless  Cooker 

A  660-watt  electric  oven,  developed 
to  give  lamp-socket  cooking  for  the 
small-size  family,  embraces  (1)  a  fire- 
less  cooker;  (2)  two  radiant  grills  for 
broiling,  etc.,  and  (3)  a  boiling  device. 
A  soapstone  gives  the  fireless-cooker 
service.  Temperature  is  indicated  by  a 
circular  thermometer  on  the  outside  of 
the  oven  door.  The  oven  is  white  enam- 
eled and  is  trimmed  with  a  rust-proof 
finish.  The  inside,  which  is  of  alumi- 
num, is  12  in.  deep,  16J  in.  long  and  14i 
in.  high.     The  v.  alls  are  2i  and  3  in. 


Traveling  Lights   for  Display  or 
Christmas  Trees 

A  device  for  the  continuous  display 
of  illuminated  objects  by  means  of  a 
series  of  light  bulbs  traveling  on  a 
flexible  moving  shaft  has  recently  been 
developed  by  Edward  A.  Dieterich. 
910  Cauldwell  Avenue,  New  York  City. 
The  device  can  also  be  used  on  a 
Christmas  tree,  causing  illuminated 
birds,  animals,  etc.,  to  travel  around 
the    branches.  •   The    flexible    guideway 

THE  WEIGHT  OF  THIS  WASHER  COMPLETE      ^^^^^    .^j^j^.j^    ^j^g    ^^^^^    bulbs    travel    is 

slotted    to    hold    the    flexible    shaft   to 


IS  ."il    LB. 


on  the  market  by  the  Universal  Util- 
ities Corporation,  Alpena,  Mich.  The 
cylinder  rotates  always  in  the  same 
direction  and  is  driven  by  a  small  elec- 
tric motor  which  will  operate  on  direct 
current    or    alternating    current. 


Self-Contained  Low-Voltage 
Lightning  Arrester 

An  innovation  has  been  made  by  the 
Westinghouse  Electric  &  Manufactur- 
ing Company,  East  Pittsburgh,  Pa.,  in 
a  low-voHage,  self-contained  electro- 
lytic lightning  arrester  by  the  placing 
of  the  transfer  switch  and  gap  struc- 
ture on  the  top  of  the  tank.    The  tank 


GUIDEWAY   FOR  TRAVELING  LIGHTS 
PLACED    IN    ANY    POSITION 

which  the  bulbs  are  attached,  while  the 
shaft  is  driven  by  a  pair  of  friction 
rollers.  The  movement  of  the  lamps 
around  the  guideway  is  continuous. 
The  guideway  is  flexible  and  easily 
camouflaged  and  may  be  placed  or 
hung  in  any  position  desired. 


COMPACT  ARRANGEMENT  IN  THIS  MOUNT- 
ING OF  TRANSFER  SWITCH 

and  spark  gaps  remain  the  .same  as 
previous  models.  The  transfer  switch 
is  of  the  sliding-rod  type.  It  consists 
of   a    rod   with    sections  ol   conducting 


Industrial  Lighting  Unit 

In  the  industrial  lighting  unit  de- 
veloped by  the  Perfection  Sales  Com- 
pany, 329  East  Twenty-second  Street, 
New  York  City,  there  are  two  metal 
shades  instead  of  an  upper  opaque  one 
and  a  lower  translucent  shade  as  stated 
in  pjLF-CTRiCAL  World,  .luly  31,  page 
264.  The  lower  shade  is  employed  to 
direct  some  of  the  light  in  horizontal 
and  upward  directions  without  causing 
glare. 


ELECTRIC    OVEN    WITH    FIRELESS    COOKER 
FEATURE 

thick  and  insulated.  Alternating  or 
direct  current  at  110  volts  may  be  used. 
The  Home  Helps  Manufacturing  Com- 
pany, 39  West  Thirty-eighth  Street. 
New  York  City,  is  the  maker  of  this 
oven. 


Machine-Tool  Cord  Reel 

A  new  application  of  the  "Reelite" 
type  of  cord  reel  has  been  made  by  the 
Anderson  Electric  &  Equipment  Com- 
pany, 1.54  Whiting  Street,  Chicago,  111. 
This  cord  reel  is  designed  for  use  with 
machine  tools  such  as  grinders,  drills, 


* 


.rj 


AD.mSTKD    FOR    HEIGHT 


hamniors,  fans  or  heavy  soldering  irons 
and  the  like  and  is  provided  with  20  ft. 
of  heavy  cord  and  a  two-pin  con- 
nector. 
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Manufactureus  Activities 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


THIO  BOWKN  M()T<>I{  liAIl.WAY  COM- 
rANY.  Title  tUlaninhv  RllildiiiB,  St  Louis 
.Mo.,  rnanufiifturcr  of  flrfii-if  railroail 
equipment,  wili  nMi  for  bids  for  con.**lruc- 
tion  of  its  new  plant,  to  cost  with  mnehln- 
iTy   about   $7.';,0(io. 

CHARMO.S  WHITINC.  BAKKR.  for  many 
years  editor  in  eliief  of  the  Enoinririnp 
.Vrirs  and  since  1917  consulting  editor  of 
the  Enginccrintj  Xrws-liicord,  announces 
his  resiKnatioii  and  tin-  estabilshmeni 
under  his  direction  of  the  Kngineerlnc 
Business  ExchaiiKc.  Hudson  Terminal 
BuildinK.  311  Church  Street.  New  York  City, 
an  aKency  to  l)rin(?  topetlu-r  Ihost-  desiring 
to  sell  any  sound  engineering  or  technical 
business  —  manufacturing.  constructing, 
selling,  or  professional — and  those  seeking 
opportunities    to    purchase. 

NAVY  lilCPAUTMlCXT  SPECIFICA- 
TIONS.— SpecilliJltions  ITTSb.  dated  Oct 
1,  l!t2fl.  superseding  ITTSa.  fur  ships'  serv- 
ice telephones  and  switchboards  tor  use  on 
ships  nf  the  rnited  .States  Navy,  is  now 
available. 

THE  VAT, KEY  ELECTRIC  COMPANY. 
St.  Ix>uis.  Mo.,  which  recently  purchased 
the  St.  l.rfiuis  Electrical  Works,  has  begun 
to  move  into  its  new  liuildings  at  3157 
South  Kings  Highway.  The  ollices  and  the 
automotive  d.'partments  are  in  the  new  lo- 
cation, but  all  motor  mamifai'turing  is  still 
being  done  at  the  old  plant  .'it  t.titiit  Forest 
Park  Itoulevard.  The  conii)any  now  j>lans 
to  keep  the  old  factory  buiiiling  for  the 
manufacture  of  its  larger  motors  e.vclusive- 
ly  and  to  devot*-  the  new  buildings  to  the 
manufacture  of  r)-hp.  and  smaller  motors. 

THE  RIJ'X'TRIC  HlOATLNc;  .>i  MANIJ- 
FACTl'RlNi;  COMPANY.  Seattle.  Wash., 
has  r*'cently  r.-mo\'eil  its  plant  from  ISl'J 
Ninth  .Vvenue.  South,  to  Westlaki'  and 
Republican  Streets,  where  it  has  much 
larger  quarters. 

THE  HABIR.SIIAW  ELECTRIC  CABEE 
COMPANY,  10  lOast  Forty-third  Str>et. 
New  York  City,  has  issued  a  <'omhined 
statement  of  the  earnings  of  the  Habiishaw 
Electric  Cable  Company.  Inc..  tlie  Electrii- 
Cable  Company  and  the  Bar,'  Wire  Com- 
pany,   for    the    Ave    months    ended    May    31. 

1920.  as  follows:  Sales  (not  including  Bar. 
Wire  Companv).  J4.84ti.8ii7  :  profit  in  trad- 
ing, $'112.fil7.  from  which  $lfi3.7t!7  was  de- 
ducted for  interest,  fliscount  an<l  boniises. 
leaving  a  net   income  of  $21S.S50. 

THE  C.E.NERAE  MOTORS  CORPORA- 
TION. Detroit,  Mich,  is  planning  to  erect 
two  plants  on  a  sixty-acre  site  at  Orand 
Rapids.  Micii  One  plant  will  be  used  for 
the  manufacture  of  Sunny  Home  electric 
lighting  systetns  and  the  other  for  Frigi- 
dalre  iceless  refrigerators.  The  Oeneral 
.Motors  Exports  Compati.v.  a  subsidiary  of 
the  General  Motors  Corporation,  has  taken 
over  thi  foreign  department  of  the  Delco- 
Llght  Company,  and  It  is  planned  to  cover 
intensively  practically  all  the  civilized 
world.  Export  sales  have  already  been 
■xtended  until  today  there  are  125  dis- 
tributing points  established  outside  the 
United    States 

THE  I.NTERNATIONAI-  WESTERN 
ELECTRIC  COMPANV  is  planning  for  the 
removal  of  its  works  at  152-56  West 
Thirty-sixth  Street.  New  York  City,  after 
the  first  of  the  year  Th»'  lease  of  the 
building    it    now    occupies    expires    Jan.    1. 

1921,  and  the  property  nas  been  taken 
over  by  the  city  of  New  Vork. 

THE  CENERAE  LEAH  BATTERIES 
COMP.VNY,  123  West  Fifty-sixth  Street. 
New  York  City,  has  filed  notice  of  Increase 

in  capital  stock  from  $siio.nno  to  $2.nnn.ono. 

THE  OREENFIEI.n  TAP  &  DIE  COR- 
POFLXTION.  Ort>enneld.  Ma.ss  .  has  awarded 
contract  for  an  addlton  to  its  forge  shop 
at  Turner's  Ftills.  which  will  more  than 
double  the  present  capacity  .\  contract 
has  also  been  placed  by  the  corporation  for 
a  flw-story  and  baseiiient  addition  to  the 
Wiley  &  Russell  plant,  which  will  Increase 
the  output  about  7i)  per  cent. 
_THE  I,(0C0MOTn'R  STTPERHEATER 
COirPANT,     New    York,     through     its     in- 


ilustrial  tiepartmeiit.  has  issued  wliat  is 
called  a  "l>ata  Book  for  I'Zngineers."  Tliis 
is  a  book  with  flexible  covers  containing 
sixty-four  pages  of  data  of  ev.ry-day  in- 
intei'cst  to  the  steam-plant  engineer.  •  Be- 
sides an  abbreviated  steam  table,  it  contains 
a  table  of  the  various  coals  of  the  United 
States  arranged  by  states  and  giving  an 
approximate  analysis. 

THE  .NATIONAL  L.\MP  WORKS  of  the 
(ieneral  Electric  Company,  Nela  Park. 
Cleveland.  Ohio,  plans  to  erect  a  three- 
story  factory  on  .Monxo  .\venue  near  Aetna 
Road,    to   cost    about    $3oil.0n(i. 

DWICiHT  I'.  ROBI.WSO.N  &  COilPANY. 
1N<!*..  enginers  and  constructors,  of  New 
York,  h.'ive  established  a  tiew  branch  olllce 
in  Youngstown.  Ohio,  in  the  Home  Savings 
an<l  Loan  Building,  in  charge  of  (.'.  1. 
Criijpen.  The  compan.v  recently  mo^'ed  its 
Cleveland  ollice  fronv  the  Leafler-Xews 
Building  to  the  Citizens'  Building,  and  H. 
P.  Clawson.  wiici  was  for  several  years  a 
member  of  the  Chicago  staff,  has  been 
transferred  to  Cleveland  to  take  charge  of 
this  otticf.  Th*^  comp.'iny  now  maintains 
branch  oflicps  in  Pittsburgh.  Youngstown. 
Cleveland.  Chicago,  Oallas  and  Los  Angeles, 
and   In  Sao   Paulo,   Brazil. 

THE  GRISCOM-RUSSELL  COMPANY. 
no  West  Street.  New  York  Clt.v.  manufac- 
turer of  the  coil-type  Reilly  oil  Heater,  has 
I'ecentl.v  i>laced  on  the  market  a  n  'W  oil 
lieater  unit  fif  the  straight-tube  t>7>e.  This 
is  to  supplement  its  coil -heater  line  and  is 
known  as  tlie  G-R  Oil   Heater. 

THE  STERLING  MANIIFACTI'RINi; 
C(^MT^.\NY  has  recently  mov 'd  from  321 
Frankfort  .Vvenue  to  2815-2853  Prosi)ect 
.\venue.  (Me\eland.  Ohio,  where  it  will  oc- 
cupy  its  new   three-story   firei)roof  building 

SAM  W.  SMITH,  formerly  sales  man- 
ager of  the  Uehlitig  Instrument  Compan.x' 
and  at  one  time  equipment  engineer  of  the 
.South  rn  New  I'^igland  Telephon*-  Com- 
pany, has  joined  the  .Smith  I'>tgine4^ring  & 
Supjdy  Com]>:i!»y.  Boston.  Mass..  which  rep- 
I'esents  the  ITehling  Instrument  Conn)an\- 
and  the  ,\driance-Rate  Company  iti  New 
England. 

THE  CELTTR  PRODUCTS  COMPANV. 
New  York,  manufacturer  of  Sil-O-Cel.  has 
added  Charles  .1,  Parsotis  to  its  staff  as  a 
specialist    in    power-plant   work, 

THE  M.  II.  Kl'TI'RICK  COMPANY  has 
op.-ned  .an  Eastern  branch  at  3it  t'hurch 
Street.  New  York.  The  comtiany  makes 
suspended  arches  and  steam-jet  ash  .  con- 
veyors. The  oflicc  will  be  under  the  direc- 
tion of  R.  D.  Foltz.  Eastern  sales  manager. 
H.  S.  Sleicher  will  handle  sales  in  New 
York  as  before. 

GREE.NE.  TWEI'TD  &  COMPANV  an- 
nounce arrangements  to  manufacture  their 
iitie  of  automatic  lubricators  in  their  tiew 
plant  at  Newark.  N.  J.  In  the  future  all 
shipments  will  Iw  made  from  there  and  all 
repairing  will  be  done  there  insteail  of  at 
109    Duane  Street.    .New    York,   as   formerly. 

A.  C.  STREAMER,  manager  of  the 
switchboaril  section  of  the  supply  depart- 
ment. Westinghouse  Elei-triv'  &  Manufactur- 
ing Company,  has  been  appointed  indus- 
trial assistatit  to  the  manager  at  the  supply 
department  of  that  company,  with  head- 
quarters at  East   Pittsburgh,  Pa. 

V.  C.  KYLBERG  has  been  appointed 
s'lles  adviser  to  the  Navy  Piepartment.  Dur- 
ing the  period  of  greatest  activit.\  in  the 
ilisposal  of  the  War  Department's  surplus 
property  Mr.  K>'lberg  was  assistant  chief  of 
the  machine  tool  section  of  the  offl<e  of  the 
director  of  sales.  l>.'^ter  he  org.'inized  the 
procurement  division  for  the  arm.\''s  voca- 
tiofial  training  schools.  More  reoetitly  hi' 
b.'is  been  .'icting  head  of  the  sales  section 
of   the    I'niteil    States    Shipping    Board. 

THE  BLl'EBIRD  MANl'F.VCTl'RING 
CO.MP.-VNY.  of  St.  Louis,  which  was  placed 
in  the  hand  of  receivers  on  May  23  an<l 
later  absorbed  by  the  Davis  Sewing  Ma- 
chine Company,  of  Dayton,  Ohio,  will  re- 
move to  the  latter  city  within  ten   months. 


it  has  been  announced  by  W.  S.  Ireland, 
foi-mer  presi<lent  of  tin*  St,  Louis  company, 
who  has  be*'n  plai-ed  in  charge  of  BLue- 
bh'd  affairs  by  C.  .\.  Hawkins,  president 
of  tl>c  Davis  company. 

THE  ECONOMY  FUSE  &  MANl'FAC- 
ITKl.N'G  COMP.A.NY.  1205  (^ommerce  Build- 
ing. Kansas  City.  .Mo.,  iilinounces  the  ap- 
pointment of  S.  \\'.  Fries  as  district  stiles 
manager  for  Kansas  t.'ity  territory,  succeeil- 
ing  K.  P.  Crawle>',  who  lias  resigned  to  lake 
over  the  active  managemei»t  of  tlie  Craw- 
ley Electric  Company.  Peoria,  111  Mr 
fiVies  has  been  with  the  h^conomy  Fuse  & 
.Manufacturings  Company  for  a  number  of 
\ears. 

THE  OIL  ENGl.NES  MANUFACTUR- 
ICUS'  SOCll'H'Y.  which  includes  in  its  inem- 
liership  practic.'illy  all  buiblers  of  semi- 
Diesel  fuel-oil  I  i>gines  throughout  the  coun- 
try, held  a  meeting  recently  at  Grove  City, 
Pa.  The  society  aii»is  to  promote  the  gen- 
eral welfare  of  the  industry  and  through 
co-operative  efforts  to  eilucate  pi>ssild<' 
users  in  the  benellts  of  oil  engines.  The  of- 
ficers for  the  ensuing  year  are:  Pri'Siilent. 
H.  L.  Dean  of  the  Chicago  Pneumatic  Tool 
Company.  New  York  City ;  vice-president. 
W  N  Durbin  of  the  .\nderson  Foundry  & 
.M.achine  Comitan.v,  .Anderson,  Ind.  ;  treas- 
urer. F.  B  Morrison  of  the  Pow«r  Manu- 
facturing Conipany.  Marion,  Ohio;  secre- 
lar.v,  C.  B.  Humphrey  of  the  Worthington 
Pump  &  Machinery  Company,  New  York 
City. 

THE  E.  C.  ADAM  COMPANY,  St.  Louis. 
Mo.,  lighting  fixture  manufacturt'r.  has 
taken  over  the  lighting-fixture  dei)artment 
of  the  Frank  .\dam  I'^b'ctric  Comimin'  of 
St.  Louis.  1*'.  c.  .\dam  formerl.v  manager 
of  the  liglititig-lixture  deinirtment  for  the 
I'Yank  .\dam  Compan.\'.  is  president  of  the 
new  cori>oratiou.  H>'rbert  S.  Griltin  is  vice- 
president  .and  Richard  N.  I.,oeb  is  secretary. 
The  company  will  be  operated  as  a  sepa- 
rate  corporation. 

THE  STEWART  MANUFACTURING 
CORPOR.\TIO.V.  4500  Fullerton  .-Vvenue, 
(""hicago,  manufacturer  of  bronze-back  bear- 
ings and  die  i'astings.  announces  the  open- 
ing on  t~>cl.  1  of  a  new  branch  ollice  at  30 
i^hiirch  .Street.  New  York  City,  in  charge 
of  Louis   Huprechl.  . 

HOBART  BROTHERS  COMPANY.  Troy, 
Ohio.  anmaini'i'S  the  aildition  of  a  line  of 
1-hp.  to  lo-lip.  general-purpose  bolt-hearing 
electric  motors  to  its  former  interests. 
The  motors  will  be  made  for  both  direct 
and  alternating  current.  Heretofore  the 
i;omi)any  has  specialized  on  such  equip- 
ment as  motor-generator  sets  and  lighting 
generators  tor  battery -service  stations. 

THE  UNITED  .STATRS  LIGHT  &  HEAT 
t''OMP.\NY  has  actptired  profierty  adjacent 
to  its  Niagara  Falls  (N  Y.}  battery  plant 
and  is  reitorted  to  he  iil.anning  the  erection 
of  an  addition  to  the  pl.int. 

LESTl'^R  G  MAMPLI':  has  been  proinotei' 
to  assistant  sales  manager  of  the  .North- 
western I'^leetrie  l>'()ni|it)ient  Coinliany,  St. 
Paul,   Minn. 


Supply  Jobbers'  Notes 


THE  EK.\i';P.  ELl'X'TRIC  CO.MPANY 
has  moved  into  its  new  four-stor.v  and  base- 
ment building  at  1.240  tlntario  Street. 
Cleveland.  Ohio.  The  building  is  t>5  ft.  x 
151  ft.  and  is  built  throughout  of  reinforced 
concrete.  The  whole  northern  exposure  is 
of  glass,  making  the  interihr  well  lighted 
and  ventilated.  The  company  has  recently 
become  atliliated  with  the  Westinghouse 
Electric  &  Manufacturing  Compan.v  as 
;igent-jobber  and  serves  northern  Ohio  and 
western  Pennsylvania.  The  Erner  Electric 
Company  was  organized  in  September.  1902. 
as  a  combination  of  the  Electrical  and 
Manufacturing  Compan.v  and  J.  A.  Erner  & 
Company.  In  1907  the  construction  busi- 
ness formerly  done  was  discontinued,  and 
in  1918  retail  saleii  w»'re  stopped.  Since 
then  the  company  has  confined  itself 
strictly  to  wholesaling.  The  personnel  of 
the  company  includes;  C.  T.  McKinstry. 
president-treasurer;  G^-orge  S.  Milner.  gen- 
eral manager ;  J.  \.  Nlilner,  purchasing 
agent;  F.  W.  Seywert.  .assistant  treasurer. 
Warner  Jones,  sales  manager;  D.  B.  Craze, 
manager  apparatus  department  ;  P.  B. 
Stine.  manager  appliance  department;  R 
C.  Stanton,  manager  farm  equipment  de- 
partment. 

THE  TOWER-BINFORD  ELECTRIC  & 
M.V.NUF.XCTRI.NG  CO.MP.X.NY.  Richmond. 
Va..  has  just  moved  into  its  new  two-story 
building,  which  is  a  thoixjughly  modem 
structure  of  steel  and  brick,  fireproof  and 
equipped  with  gravity  conveyors.  The 
building   is  constructed    so    that   additional 
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floors  may  be  added  when  needed.  Pro- 
vision is  made  for  trucks  to  load  or  un- 
load on  both  floors.  The  company  is  an 
agent-jobber  for  th-  Westinghouse  Electric 
&  JIanufacturing  Company  and  it  reports 
a  rapidly  growins  business. 

WILLIS  H.  GILBERT.  710  Conway 
Building.  Chicago,  dealer  in  Southern  white- 
cedar  poles,  is  opening  a  yard  in  Bain- 
bridge.  Ga..  where  water  transportation 
facilities  from  the  producing  fields  are  avail- 
able via  the  Apalachicola  and  Flint  Rivers. 
This  action  is  designed  to  improve  the 
supply  service  in  the  South  Atlantic  region 
and  to  offset  the  increased  rail  freight  rate  ! 
to   the   territory. 

THE  B-R  ELECTRIC  COMP.4NY.  corner 
Fifteenth  and  Walnut  Streets.  Kansas  City, 
Mo.,  has  recently  organized  an  advertising 
department  in  charge  of  G.  B.  Carpenter. 
who  has  entire  charge  of  directing  all 
publicity.  The  initial  number  of  the  com- 
pany's monthly  house  organ  was  published 
in  July,  and  in  it  an  account  of  the  twenty- 
fifth  anniversary  of  the  company  was  given. 


A  South  American  Republic  (N'o.  33,721) 
desires  to  purchase  wireless  sets  of  about 
10-kw.    size. 

An  Italian  (No.  33,725)  wants  agency 
for  electrical   supplies,   etc. 

A  firm  of  commission  agents  in  India 
fNo.  33,713)  desires  to  import  electrical 
goods,  and  agencies  are  desired  for  such  in 
British  India,  Burma  and  Ceylon. 

A  merchant  in  Brazil  (No.  33,702)  de- 
sires to  secure  an  agency  and  the  direct 
importation  of  machines  for  electrical  in- 
dustries,   etc..    in    that    country. 


Foreign  Trade  Notes 


Foreign  Trade  Opportunities 


Trade  Publications 


W.\TT-HOUR  METERS.  —  The  Second 
edition  bulletin  No,  46,209  has  been  Virought 
out  by  the  General  Electric  Company,  • 
Schenectady,  N.  Y.  This  bulletin  covers 
types  CS  and  CS-3  direct-current  astatic 
watt-hour  meters. 

ELECTRIC  IRONS.  —  The  American 
Electric  Heater  Company,  Detroit,  Mich., 
is  putting  out  a  folder  showing  window  dis- 
plays and  other  means  of  advertising  its 
electric    irons. 

SWITCHBO.\Rn  P.\NEL  SUPPORTS.— 
The  General  Electric  Company.  Schenec- 
tady. N.  Y.,  has  issued  bulletin  No. 
47,703-A,  to  supersede  No.  47,003.  It  de- 
.scribes  standardized  fittings  and  such  ac- 
cessories. 


.J.\P.\NESB  ENGINEER  VISITS  THE 
UNITED  ST.\TES. — American  standards  of 
electrical  power  and  traction  are  being 
studied  by  Y.  Furukawa,  director  and  chief 
engineer  of  the  Kyu.shu  Electric  Light  & 
Traction  Company.  Fukuoka.  Japan,  who  is 
traveling  through  the  United  States.  His 
itinerary  includes  Salt  Lake  City,  Seattle, 
Butte,  Chicago,  and  New  York.  In  the 
latter  place  he  expects  to  purchase  some 
electrical  machinery. 

GREAT  INCREASE  IN  ELECTRICAL 
IMPORTS  OF  CANADA. — According  to  a 
report  recently  issued  by  the  Dominion 
Bureau  of  Statistics  at  Ottawa,  the  impor- 
tation of  electrical  apparatus  into  Canada 
is  increasing  rapidly.  Imports  of  dynamos, 
generators  and  motors  increased  from 
$1,917,861  in  the  fiscal  year  1917-18  and 
$2,353,722  in  1918-19, to  $3,020,742  during 
the  past  fiscal  year,  when  the  figures  were 
$1,976,703  for  motors  and  $1,044,039  for 
dynamos  and  generators,  the  business  being 
almost  entirely  in  the  hands  of  United 
States  firms.  Incandescent  electric  lamps 
to  the  value  of  $1,335,016  were  also  impor- 
ted last  year,  nearly  ail  from  south  of  the 
International  boundary  line,  and  other  im- 
ports during  the  past  fiscal  year  included 
electric  insulators  of  all  kinds.  $614,523; 
sockets,  $142,748  ;  telegraph  instruments, 
including  \vireless  apiiaratus,  $114,034:  tele- 
phone Instruments,  $653,517;  transformers, 
$124,356;  primary  electric  batteries.  $124,- 
833;  electric  storage  batteries,  $1,474,724; 
electric  cooking  and  heating  api)aratus. 
$112,152  ;  electric  light  fixtures  and  metal 
parts,  $732,020;  electric  meters,  $280,868: 
electric  apparatus,  tiot  otherwise  providefl 
for,  $7,435,239,  The  above  figures  provide 
a  total  value  of  $16,164,772  in  electrical 
material  imported  into  (\an.ada  during  1919- 
20.  The  total  exports  of  electrical  material 
of  the  United  Statt's  to  Canada  in  the  same 
period,  according  to  the  United  States 
Bureau  of  Foreign  and  Domestic  Commerce, 
amount  to  $18,436,915.  The  ajjparent  dis- 
crepancy is  probably  a'ccounted  for  by  the 
fact  that  material  Included  as  electrical  in 
the  total  of  this  country  may  be  placed 
under  a  different  classification  by  the  Can- 
adian   customs    officials. 

THE  COMPANIA  HISPANO-AM  KR- 
ICANA  Di:  ELRCTilICIDAD,  .Madrid. 
Spain,  is  the  title  of  tlie  compan.v  whi(;h 
will  take  <)\'er  the  propert.v  ,and  Vloldings  of 
the  Gi-rman  OviTsi-as  lOlectr. ,  Company, 
commonly  known  in  the  United  States  as 
the  D.  U.  E.  G.  The  company  controls 
electric  light  plants  and  street-r:U!way 
HyHtems  in  Argentina  ;ind  ('bile,  Soutli 
Am<Tica. 


Following  are  listed  oi>portunltles  to  en- 
ter foreign  markets.  Where  the  item  Is 
numbered,  further  inform.atlon  can  be  ob- 
taln«-d  from  the  Bureau  of  Foreign  and 
Domestic  Commerce.  Washington,  by  men- 
tioning   the    number. 

Urgent  cable  <|uotatlon8  on  electric  mag- 
netic Hei)aratorH  are  wanted  by  a  firm  In 
Indo-Chlna  (No.  33.714).  Separators  to 
treat  2riO  tons  of  sand  iN-r  hour  to  remove 
terro-tltanlum. 


STEEL  TANKS. — Tile  Chicago  Bridge  & 
Iron  Works,  Chicago,  is  distributing  five 
booklets  covering  its  steel  tanks  for  auto- 
matic sprinkler  and  general  factory  service, 
waterworks,   railway   service,    etc. 

INSULATOR  TESTING. — T.  F.  ,Iohnson, 
Jr,.  -Vtlanta,  Ga.,  is  distributing  five  book- 
lets describing  his  insulator-testing  methods 
and  methods  of  working  on  live  lines. 

FITTINGS. — The  Erie  Electrical  Equip- 
ment Company,  Johnstown.  Pa.,  describes 
its  line  of  fittings  and  quotes  prices  in  a 
tjooklet  recently  printed. 

FARM-LIGHTING-  PLANTS. — The  Delco 
Light  Company,  Dayton.  Ohio,  has  i.fsued 
a  new  set  of  literature  describing,  for  the 
amateur,  the  theory  of  the  Delco  lighting 
products  for  farms,  hotels,  country  clubs, 
etc. 

BRUSH  HOLDERS. — The  Westinghouse 
i:iectric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa.,  is  distributing  a  small 
four-page  leaflet  describing;  its  insulated 
l)in-type  brush  holders  for  Westinghouse 
motors  Nos.   49,   56,   68  and  76. 

STANDARD  UNIT-  SWITCHBO.^RD 
P.\NELS. — The  General  Electric  Company, 
.Schenectady,  N.  Y..  has  issued  bulletin  No. 
47,001-.\,  to'  supersede  No.  47,001.  It  covers 
both   large  and  small  panels. 

INSTRUMENT  TRANSFORMERS.— The 
Packard  Electric  Company,  Warren,  Ohio, 
is  to  issue  bulletin  No  208,  whicli  will  be 
the  first  to  cover  its  complete  line  of  in- 
strument transformers. 

DEMAND  METERS. — The  General  Elec- 
tric Company,  Schenectady,  N.  Y.,  doscribes 
its  type  H-2  maximum-current  demand 
meter   in    bulletin   No.    46,042. 

DIRECT-CURRENT  INSTRUMENTS. — 
The  General  Electric  Company,  Schenee- 
tKdy,  N.  Y.,  has  i.ssued  bulletin  No.  46,017, 
to  supersede  bulletin  No.  4,879,  on  direct- 
current   instruments. 

AMMETERS  AND  VOLTMETERS —The 
Roller-Smith  Company,  233  Broadway,  New 
York  City,  has  recently  issued  bulletin  No. 
430,  covering  its  direct,-current  switch- 
board-type voltmeters  and  ammeters;  also 
bulletin  No.  450,  describing  its  alternating- 
c-urrent  switchboard-type  voltmeters  and 
ammeters. 

CONDULKTS. — The  Crouse-Hlnds  Com- 
pany. Syracuse,  N.  Y..  has  recently  issued 
a  new  bulletin  on  condulets  for  steam  and 
electric  railroads,  for  car  wiring,  locomo- 
tive wiring,  signal-tower  battery  ch.arginR. 
locomotive  and  car-shop   wiring,   etc. 

COMBUSTION  CONTROL— The  Engi- 
neer Company,  17  Battery  Place,  New  York, 
has  just  i)rinted  a  bookli't  on  "Modern  Prac- 
tice In  Combustion  Control,"  of  interest  to 
all    steam-station    engineers. 

FU.VCTIONAL-HORSEPOWER  MOTORS. 

-The  Master  lOlectric  CJompany,  Dayton. 
Ohio,  has  issued  bulletin  No,  20  covering 
its  fractional-horsepower  motors  in  sizes 
from    I'o-hp.    to    i-hp. 

LOCOMOTIVI-;  HEADLIGHT  UNIT  — 
The  Westinghouse  Kli'ctric  &  Manufactur- 
ing Company,  East  Pittsburgh,  Pa.,  has  is- 
sued leaflet  No.  34  85,  describing  a  new  500- 
watt.  33-volt  locomotive  neadllght  turbine- 
generator  unit, 

ELECTRIC  FURNACE.S.  —  The  Booth 
iCIectric  Furnace  t^ompany  of  t^bicago  has 
issued  an  illustrated  loose-leaf  catalog  in 
which  detail  speciflcathms  and  ilrawlngs  are 
given  for  the  c(mn),'iny'H  rotating  electric 
furnaces  of  from  250  lb.  to  2,00(1  lb  capa- 
cil.v.  The  catalog  also  contains  a  list  of 
the  company's  principal  installations  and 
other  dat.a  which  prospi'ctlve  buyers  might 
need. 

TEMPERATURE  INniCATORS.  —  Th. 
General  Electric  Company.  Schenectady,  N. 
v.,  has  issm-d  th.  thlril  .(lit  ion  of  bulletin 
No.  46,028  describing  Us  t.-mperature  in- 
.llcalors. 


THE  GREAT  MOUNTAIN  POWER 
COMPANY,  Trust  Building,  Charlotte,  N.  C, 
has  been  incorporated  with  a  capital  stock 
of  $2,000,(1110  by  H.  S.  Taylor,  M.  M.  Craii- 
dall  and  G.   B.   Chapman. 

THE  BEEBE  (ARK.)  LIGHT  &  POWER 
COMPANY  has  been  chartered  with  a  cap- 
ital stock  of  $20,000  by  C.  A.  Miller,  Thomas 
Neely  and   F.   A.    Dove. 

THE  WILLS  V.^LLEY  LIGHT  &  POW- 
ER COMP.A..\'Y,  Hughes  Mills,  Ala.,  has 
been  organized  with  a  capital  stock  of  $75,- 
000  to  build  a  hydro-eleciric  plant  on  Wills 
Creek.  The  incorporators  are  C.  C.  Apple- 
ton,   E.  W.  Wade  and  W.  W.  Hughes. 

THE  APPLE  ELECTRIC  MANUFAC- 
TURING COMP.\NY,  Dayton,  Ohio,  has 
b,-en  chartered  with  a  capital  stock  of 
$500,0(10  to  manufacture  electric  motors. 
The  company  will  soon  open  a  factory  in 
the  United  Brethern  .\nnex  Building  on 
Fourth  Street.  The  incorporators  are  Vin- 
cent G.  Apple,  H.  F.  .Apple,  R.  G.  Corwin, 
Clarence  Keifer  and   P.    H.   Worman. 

THE  MEEK-DENNTS(TN  MANXJFAC- 
TURING  COMPANY.  Huntington,  W.  Va., 
has  been  organized  with  a  capital  stock  of 
$60,000  to  manufacture  electric  automatic 
motion  signs  and  fountains.  The  incorpora- 
tors are  E.  C.  Meek,  R  C,  Dennison,  V,  G. 
Bryan,  J.  H.  Sellers  and  Paul  W.  Scott, 
all  of  Huntington. 

THE  HILLSBORO  (IND.)  ELF:CTR1C 
LIGHT  COMPANY  has  been  incorporated 
by  Elwond  Davidson,  Evert  P.  Finch  and 
."^.ustin  D.  Keeling.  The  company  is  capi- 
talized at  $15,000  and  proposes  to  supply 
electricity   in  Hillsboro. 

THE  ERMET  MANUFACTURING  COM- 
PANY, Indianapolis,  Ind.,  has  been  organ- 
ized to  manufacture  a  newly  patented  stor- 
age battery  by  Normal  Metzger,  Joseph 
Erpelding  and   Alexander   Metzger. 

THE  .\MERICA.X  ELECTRIC  AIR 
PUMP  COMP.\NY,  Pittsburgh,  Pa.,  has 
filed  articles  of  incorporation  under  the 
laws  of  the  State  of  Delaware  with  a  capi- 
tal stock  of  $300,000.  The  incorporators  are 
John  G.  Brickfield,  Ralph  F.  Garrity,  Wil- 
mington and  Gilliam  G.  Gold,  Pittsburgh 
Pa, 

THE  MAXWELL  ELECTRIC  SPECIAL- 
TIES COMPANY,  New  York  City,  has  been 
incorporat.'il  bv  L.  S.  and  M.  J.  Gallu- 
bl.r,  855  Whitlock  Avenue,  New  York.  The 
company  is  capitalized  at  $20,000  and  pro- 
poses to  manufacture  electrical  goods. 

THE  ADAMS  I'^LECTRIC  ENGINEER- 
ING WORKS,  2116  W.'St  Eleventh  Str.et. 
Los  Angeles,  Cal.,  has  been  ineorp<'ii-ated 
by  Frank  H.  Adams,  1120  West  Twenty- 
seventh  .Stri'et,  ,-iihI  others,  for  the  jim-pose 
•of   manufacturing   electrical    products. 

The  BETTERBILT  R.XTTERY  COM- 
P.ANY,  520  West  Pico  Street,  Los  Angeles. 
Cal.,  has  be.m  organized  for  the  purpose  of 
manufacturing  elictric  batteries.  1'homas 
W.  Fouri,  245  South  S  rrano  Avenue,  is 
promoter  of  the  company. 

THE  YANKEE  BATTERY  M.\NUFAC- 
TUHING  COMPANY,  San  Diego,  Cal.  has 
beeen  chartered  by  C  D.  James,  C.  C. 
Benjamin  anil  W  10  Zelley.  The  company 
is  capitalizid  at  $250,000  and  proposes  to 
manufacluri'    electric    batteries. 

THE  KOMP  ELECTRIC  &  MANUFAC 
TURING  COMPANY,  Brooklyn,  N,  Y.,  has 
been  charlered  with  a  capital  stock  of  $10- 
000  bv  <'..  ,\.  Dewey,  R  G.  Dunbar  and 
F  S  komp,  2211  .N'ostrand  Avenue,  Brook- 
Ivn 
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New  England  'itates 

BANGOR.  MIO. — Tlio  K'ly.  s  l^'lbrt-  Com- 
pany of  WatervlU*'  icMli-iiiplatfii  the  erec- 
Uon  of  an  ilcotrically  oprrali-O  mill  at  this 
place  for  giiniliiig  wood  pulp. 

MONTVILLE.  CONN.  —  Contract  has 
been  awarded  to  Barney  &  Ahlcrs.  110  West 
Fortieth  Street.  New  York,  N.  V' J^^  I"*" 
Robert  Cialr  Company,  .'ill  Washington 
Street.  Hrooklyn,  N.  Y..  for  the  erection  of 
a  paper  factory  and  power  house  at  Mont- 
vlllc.  to  cost  about  »60n,0i)ii.  (Incorrectly 
reported    In   Issue  of  Auk.    28.) 


Construction 

News 


Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


Middle  Atlantic  States 

BUFFALO  X.  Y  — The  Hviffalo  Oonoral 
Electric  ('i>m|ianv  ha.s  llleil  plans  for  the 
erection  of  an  electric  dlHtrlbutlns  station 
to  cost  about  $7,311".  Work  l>i  to  be  done 
by  day  labor. 

DUNPEK  N.  Y. — Bids  will  I)<.  received 
by  Edward  I-.  Bailey,  Reneral  manaKer  of 
the  Dunilee  electric  llBhtlnK  plant,  until  Oct. 
1  for  furnishing  materlal.t  and  complete 
equipment  for  an  11-mlle  transmission  line. 
IncludlnK  poles.  Insulators,  copper  wMre. 
transformers.  llKhtninK  arrestees,  etc.  The 
cost  Is  estimated  at  $15,000. 

JAMESTOWN.  N.  Y.  —  Plans  are  under 
way  by  I.  S.  Burns,  secretary  of  the  board 
of  park  and  citv  plannlnpr  commissioners, 
for  repairing:  the  llBhtint;  and  heating  sys- 
tem at  the  Fenton  homestead  at  this  place, 
to  cost  about   $25.00(1. 

MEDINA,  N  Y. — The  Western  New  York 
LTtllltles  Company.  Medina,  N.  Y..  has  ap- 
plied to  the  State  Public  Service  Commls- 
ilon  for  permission  to  erect  an  extension 
to  electric  plant   iH  the  town   of  Gaines. 

NEW  YORK.  N.  Y'. — Improvements,  in- 
cluding the  installation  of  new  equipment, 
to  the  electrical  department  of  the  New- 
York  Railways  Company.  1S5  Broadway,  to 
cost  about  $25,000.  are  contemplated. 

NORTHPORT.  N.  Y.  —  Application  has 
been  made  to  the  Public  Service  Commis- 
sion Second  District,  by  the  Long  Island 
Lighting  Company  for  improvements  and 
new  construction  at  Northport.  .\mityville. 
Babylon.  Islip  and  several   other  places. 

SHELTER  ISIiANn,  N.  Y'. — The  matter 
of  having  electric  lighting  service  in  this 
place  has  been  taken  up  by  residents  with 
the  Long  Island  Lighting  Company  of  Sag 
Harbor.  It  Is  proposed  to  convey  the  cur- 
rent from  the  subsidiary  plant  at  Sag  Har- 
bor by  pole  line  and  submarine  cable  to 
Shelter  Island,   a    distance    of   twelve   miles. 

YONKERS.  N.  Y. — The  Hudson  Tire  & 
Rubber  Company  lias  plans  under  way  tor 
the  construction  of  a  factory  and  power 
Plant  to  cost  about  $300,000.  The  Osborn 
Engineering  Company,  2848  Prospect  .\ve- 
nue,    Cleveland,   Ohio,    is    engineer 

HRIPGETON,  N.  J. — The  Illinois  Glass 
Company.  Alton.  Til.,  contemplates  the  erec- 
tion of  a  iiower  plant  to  cost  about  $200.- 
000.  Including  machinery,  in  connection  with 
Its  proiwsed  local  glass  manufacturing 
plant,  in  which  considerable  electrical  and 
mechanical   equipment   will   be   Installed. 

DOVER.  N.  J. — The  Richardson  &  Boyn- 
ton  Company,  manufacturer  of  boilers, 
ranges,  etc..  proposes  to  replace  steam  oper- 
ation with  electric-  power  at  Its  local  plant 
and  is  planning  for  the  installation  of  con- 
siderable electrical   equipment. 

SUMMIT.  N.  J.  —  The  Commonwealth 
Electric  Company  has  been  granted  permis- 
sion to  issue  bonds  to  the  amount  of  $60.- 
OOn  and  $3.1.000  capital  stock,  imrt  of  the 
proceeds  to  be  used  for  proposed  extensions 
and  betterments  to  Its  electric  plant  and 
system 

Tl'CKERTON.  N.  J.  —  The  local  radio 
station  has  been  acquired  by  I  he  Radio 
Corporation  of  .\merica.  Woolwortb  Build- 
ing. New  York.  N.  Y..  and  plans  are  under 
way  for  the  construction  of  additions  there- 
to to  cost  about  $250,000  and  the  installa- 
tion of  five  additional  poles  with  equipment. 

MYERSTOWN.  PA.  —  Notice  has  been 
filed  bv  tile  Womelsdorf.  Myerstown  & 
Lltltz  transit  &  Light  Company,  recently 
organized  in  Delaware,  of  intention  to 
operate  a  light  and  power  system  In  this 
place. 

PHILADELPHIA.  PA.  —  The  Electrical 
Bureau  contemplates  extensions  and  Im- 
provements to  cost  about  $250,000. 


I'HlliADKLrillA.  I'A  —  Slockluiia.rs  of 
the  riulaileipliia  Electric  Company  have 
approved  an  i.ssue  of  $l.'..Oiio.O(iii  |)referred 
stock  to  provide  funds  for  the  company's 
new  power  plant  al  Heacli  and  Palmer 
Streets  and  the  Diiaware  River  Plans 
include  the  erection  of  a  new  substation 
and  additions  to  existing  substations  and 
lines. 

PHILADELPHIA.  PA. —Contract  has 
lieen  awariled  to  P'rcd  A.  Havens  &  Com- 
pany. 845  North  Nineteenth  Street,  by  the 
Ferguson  ('arpet  Company.  Rockland  and 
Stenton  Streets,  for  the  erection  of  a  power 
house,  40  ft.  X  74  fl.  Equipment  has  not 
l>een   purcliased. 

PHILADELPHIA.  PA.  —  The  Bureau  of 
Yards  and  Docks.  Navy  Department. 
Washington.  D.  ('..  contemplates  the  erec- 
tion of  foundations  for  turrets  and  crane 
track  to  include  a  conductor  rail,  under- 
ground electric  conduit  system,  air  line, 
etc.      (Specification    4299.) 

PHIL.VDELPITIA.  PA.  —  The  Dearnley 
Brothers  Worsted  Spinning  Company.  Main 
Street,  lias  plans  under  way  for  the  con- 
struction of  a  new  25-ft.  x  60-ft.  power 
plant. 

POTTSTO^VN.  PA. — In  connection  with 
extensions  to  its  filtration  plant,  the  Potts- 
town  Gas  &  Water  Company  Is  planning 
for  the  Installation  of  electrical  and  me- 
chanical equipment  including  motors,  con- 
trol apparatus,   etc. 

BLUEVILLE.  W.  VA.  —  The  Brownlow 
Service  Company,  recently  organized,  con- 
templates the  installation  of  electric  light 
and  water  systems  at  Brownlow  Park.  R 
M.    Parrlsh.   Grafton.   W.   Va..   is  president. 

CH.'VRLESTON.  W.  VA. — The  Virginian 
Power  Company  of  Charleston  has  secured 
right-of-wav  for  the  erection  of  an  electric 
line  through  Caliell  County.  The  Vir- 
ginian company  is  to  furnish  power  to  the 
Ohio  Valley  Electric  Railway  Company  of 
Huntington. 

SPENCER.  W.  VA. — Arrangements  have 
been  made  for  the  purchase  of  machinery 
to  cost  about  $16,000  for  the  electric  light 
and  power  plant  rec<'ntly  purchased  by  the 
Spencer  Water  <i   Ice  Company. 


North  Central  States 

ASHLAND,  OHIO — The  Faultless  Rub- 
ber C^ompany  contemplates  the  erection  of 
a  power  house.  The  Osborn  Engineering 
Company.  2S48  Prospect  .Wenue.  Cleve- 
land.  Is  engineer. 

BRYAN.  OHIO. —The  Central  Light  & 
Power  Company,  recently  incorporate*!  by 
H.  A.  Graetz  and  others  with  a  capital 
stock  of  $35,000.  contemplates  the  erection 
of  a  power  plant  at  this  place. 

CLEVELAND.  OHIO.  —  Contract  has 
been  awarded  to  the  Hunkin-Conkey  Con- 
struction Company.  Century  RniMlng.  by 
the  Variety  Iron  &  Steel  Comjrany.  East 
Fortieth  Street  anil  Hamilton  Avenue,  for 
the  construction  of  a  power  house  to  cost 
aliout   $10,000. 

COLUMBUS.  OHIO. — At  a  recent  meet- 
ing of  the  Board  of  Education  it  wa.«  de- 
cided to  install  electric  lights  in  all  schools. 

LOUISVILI,E.  KY  — The  Standard  Oil 
Company.  Inc..  424  West  Bloom  Street, 
contemplates  an  adilition  of  a  steam-power 
plant  building  for  three  new  500-hp.  boilers, 
one  of  which  is  to  be  installed  at  once.  The 
company  also  idans  to  instal  one  75-hp.. 
220-volt.  alternating-current  motor.  A.  K. 
\Miltelaw    is    general    manager. 

GOSHEN.  IND.  —  Application  has  been 
made  to  the  State  Public  Service  Commis- 
sion t>y  the  Electrical  Transmission  Com- 
pany of  Northern  Imliana  for  permission  to 
erect  an  electric  transmission  line  from 
Goshen  to  Warsaw,  to  cost  about  $^0.000 
The  purchase  of  the '  Hawks  Electric  Com- 
pany of  Goshen   is   also  contemplated. 


INDIANAPOLIS.  IND.  —  Bids  will  be 
received  by  George  C.  Hilt,  business  direc- 
tor of  the  Board  of  School  Commissioners. 
Alirlden  and  Ohio  Streets,  until  Oct.  1,  for 
sbop-bulidlng  units  power  house,  electric 
wiring,  etc..  at  the  Arsenal  Technical 
Schools.  D.  A.  Bolen  &  Son,  lUOl  Majestic 
Building,  are  architects. 

SPRINGFIELD.  ILL.— Tlie  State  Utili- 
ties Commission  has  authorized  the  Athens 
Electric  Company  of  Athens.  Ohio,  to  sup- 
ply current  in  the  vicinity  of  Indian  Point. 
Fancy  Prairie  and  Cantrall.  Early  con- 
struction of  transmission  lines  Is  contem- 
plated. 

FOND  DU  LAC.  WIS  —  The  Board  of 
lOducatlon.  care  of  A.  M.  Hunter,  secretary, 
will  soon  award  the  contract  for  the  con- 
struction of  a  senior  and  Junior  high  school 
to  cost  about  $.".00,000  Electric  wiring  and 
power  equipment  will  be  installed  Chllds 
&  Smith.  East  Van  Ruren  Street.  Chicago, 
III.,  are  architects. 

FOND  DIT  LAC.  WIS  —Plans  are  under 
way  by  J.  E.  Hennen.  architect.  Foml  du 
Lac.  for  the  erection  of  a  tuberculosis 
sanatorium  near  this  place  to  cjist  about 
$300,000.  Plans  Include  the  installation  of 
a   powef  plant 

HARTFORD.  \\TS.--In  connection  with 
the  new  municipal  power  house,  to  cost 
about  $50,000.  contracts  have  been  awarrled 
to  the  A.  F.  Wagner  Architectural  Works. 
763  North  Water  Street,  Milwaukee,  for 
the  iron  and  steel  work  ami  to  th<-  Chi- 
cago Conveyer  Company,  116  West  Twenty- 
."second  Street.  Chicago.  111.,  for  coal  con- 
veyers. \.  H.  Martin.  Hartford,  Is  engi- 
neer. 

PULASKI,  WIS— Articles  of  Incorpora- 
tion have  been  filed  for  a  new  electrical 
|)ower  concern  to  be  known  as  the  Badger 
Utilit.v  Company  to  be  located  at  this  place. 
It  is  rei)orted  that  plans  Include  the  con- 
struction of  an  electric  power  plant.  D. 
Kiordan.  Fourth  Street.  Dp  Pere.  Is  one 
"f   the   incorporators. 

SHEBOYGAN.  WIS  —The  Northern  Fur- 
niture Company,  care  of  R.  Hammett.  South 
Water  Street  and  New  .lersey  .Vvenue.  has 
preliminary  plans  under  way  for  the  erec- 
tion of  an  olTice  building  anil  power  house 
to  cost  about  $200,000.  w.  C.  Weeks.  730 
Ontario   Avenue,   is   architect  and  engineer. 

ALBERT  LEA.  MI.VN— Except  for 
the  destruction  of  a  temporary  shed  involv- 
ing a  loss  of  $250.  there  has  bein  no  dam- 
age done  by  fire  to  the  plant  of  the  South- 
ern Minnesota  Gas  &  Electric  Company,  as 
was  erroneously  reporte<l  in  tiie.se  columns 
on   .Vug.   14 

MILAN.  JIINN. — The  organizatloil  of  an 
electric  light  and  power  company  at  this 
lilace  Is  contemplated.  Plans  Include  the 
erection  of  a  transml.ssion  line  to  Appleton. 
Oliver  Haughland   is   reported    intereete<1. 

RTTSHFORD.  MINN. —The  Rushford 
Power  Company  contemplates  the  exten- 
sion of   its   lines   to   Peterson. 

CEDAR  RAPIDS.  IOWA  —The  Iowa 
Railway  &  Light  Company  and  the  Iowa 
lOlectric  Company,  lintli  at  Cedar  Rapids, 
have  preliminary  plans  under  way  for  rar- 
nessing  the  Cedar,  Wapsipinicon  and 
M,aquoketa  Rivers  for  the  <levelopment  of 
power.  According  to  Sutherland  Dows, 
general  manager  of  the  Iowa  Railway  & 
Light  Company,  when  the  project  is  com- 
pleted there  will  l>e  probably  from  twelve 
to  fifteen  plants  supplying  a  continuous  load 
of  from  12,000  kw.  to  15,000  kw.  The  cost 
is  estimated  at  about  $5,000,000. 

DES  MOINES,  IOWA —Bids  will  be  re- 
ceived by  the  Executive  Council.  Capitol 
Ruilding.  until  Oct.  15.  for  the  con.struc- 
tion  of  a  power  plant  at  the  Capitol  grounds 
to  cost  about  $200,000.  The  Canfield  Engi- 
neering Comirany.  Flynn  Building,  is  stnic- 
lural  engineer. 

.ST.  LOUIS.  MO. — The  Sl.sters  of  Charity. 
3539  Pine  Boulevard,  have  preliminary 
plans  under  wav  for  the  erection  of  a  hos- 
pital to  cost  about  $2,000,000.  Electric  light 
equipment  will  he  installed.  Lee  &  Rush. 
Ss-ndicate  Trust    Building,    are   engineers. 

ASHLEY.  N.  D. — Bids  will  be  received 
bv  John  Hildenbrand.  auditor  of  Mcintosh 
County,  until  Oct.  19.  for  electric  light 
equipment  for  the  court  house,  including 
one  12}-kw..  125-volt  generator,  direct- 
connected  to  engine,  one  112J-amp.-hr 
Edison  storage  battery,  one  switchboard 
etc. 
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VAN  HOOK,  N.  D.  —  The  city  officials 
contemplate  enlarging  the  electric  light 
plant. 

MOXROE,  NEB.  —  At  a  recent  election 
bontls  were  voted  for  the  installation  of 
electric  lights. 

OM.4H.\.  NEE. — -The  Platte  Valley  Power 
Company  of  this  place  contemplates  the 
erection  of  transmission  lines  to  a  number 
of  tow-ns. 

VALLEY  FALLS,  KAN. — It  is  reported 
that  a  local  electric  plant  was  destroyed  by 
fire,  causing  a  loss  of  about  $,ifi,nno.  It  is 
understood   that   the  plant  is  to   be   rebuilt. 


SAN  BENITO,  TEIX.  —  The  San  Benito 
Electric  Light  &  Power  Company  has  been 
incorporated  with  a  capital  of  $.in.(iiii1  and 
contemplates  the  installation  of  an  electric 
light  plant  to  supply  light  and  iiower  serv- 
ice to  a  city  of  10,000  inhabitants. 


Southern  States 

NEASTON,  MISS. — Improvements  to  the 
municipal  electric  light  and  water  systems 
to  cost  about  $35,000  are  contemplated. 

PINE  BLUFF,  ARK. — It  is  reported  that 
the  Arkansas  Light  &  Power  Company  has 
sold  out  its  Missouri  and  North  Arkansas 
holdings,  public  utilities  estimated  at  about 
.$,tOOJiOO.  According  to  H.  C.  Couch,  presi- 
dent at  Pine  Bluff,  this  deal  was  made  in 
order  that  the  company  might  centralize 
it!,  holdings  near  its  big  power  plants  at 
Pine  and  Pieron.  The  Missouri  and  Blythe- 
ville  plants  were  somewhat  isolated. 

CROWLEY  CITY.  LA.  —  Arrangements 
are  being  made  by  the  city  officials  for  an 
issue  of  $500,000  in  bonds  for  the  erection 
of  a  municipal  light,  power,  water  and  gas 
plant. 

DALLAS,  TEX.  —  Bids  will  be  received 
until  Nov.  15  for  the  construction  of  an 
exposition  building  to  cost  about  $1,000,000 
for  thf  Rick  Warehouse  &  Stores  Company, 
.An  inmvidual  power  plant  will  be  in.malled. 
.\.   C.    Rick   is  president. 


Pacific  and  Mountain  States 

SE.\TTLE.  W.\SH. — Bids  will  soon  be 
received  for  the  construction  of  an  addition 
to  the  Cedar  Falls  power  |)lant  fi  develop 
20,000 'additional  horsepower.  Plans  include 
the  installation  of  a  Pelton  overliung  tur- 
bine connected  to  a  Westinghouse  generator 
and  to  Allis-Chalmers  transforme.s.  This 
same  system  will  be  used  at  the  new  Lake 
Union   steam   plant. 

BEND,  ORE. — Plans  are  under  way  for 
the  early  construction  of  the  first  unit  of 
the  Bend  Water,  Light  &  Rawer  Company's 
plant  on  the  Tumalo  River,  to  develop  2,00o 
hp.,  at  an  estimated  cost  of  JlOO.Oiio.  The 
second  unit  will  not  be  built  until  demands 
warrant   its  construction. 

SALEM,  ORE.  —  The  Sacramento-Kla- 
math Water,  Land  &  Power  Company, 
through  Victor  De  Marais  and  Charles  E. 
Watson  of  Sacramento,  Cal..  has  applied 
to  the  state  engineer  for  permission  to 
divert  4,000  sec. -ft.  of  water  from  the  Kla- 
math River  for  the  irrigation  of  250,000 
acres  of  land  and  the  development  of  150.- 
000  hp.  Plans  include  the  construction  of 
a  dam  and  a  power  plant  at  Cantara,  Cal. 
The  cost  is  estimated  at   $15,000,000. 

BLYTHB,  CAL. — The  Colorado  River 
Telephone  Company,  operating  in  tliis  place 
and  surrounding  territory  in  Riverside 
County,  has  applied  to  the  Railroad  Com- 
mission for  permission  to  construct  a  tele- 
phone line  between  Blythe  and  Niland.  The 
cost  is  estimated   at   Ji'O.noo. 


;',.V.\'  DIEGO,  CAL. — Bids  wih  oe  received 
by  tlie  Bureau  of  Yards  and  Docks,  Navj' 
Department,  Washington.  D.  C.  until  Oct. 
1,1,  for  the  construction  of  six  hospital 
buildings,  including  a  power  house  at  the 
naval  base  in  San  Diego.  An  electric  light- 
ing system  will  be  installed  in  the  buildings. 
(Specification    43ii0.) 

SAN  DIEGO,  C.\L.  —  It  is  understood 
that  the  directors  of  the  San  Diego  Con- 
solidated Gas  &  Electric  Company  propose 
to  increase  the  present  capital  stock  of 
$fi,ooo,000  to  $14,000,000.  the  funds  to  be 
used   for   the  development  of  water  power. 


Canada 

EAST  SANDWICH,  ONT. — Proposals  in- 
voh'ing  an  expenditure  of  about  $200,000 
for  a  sewerage  s.vstem  including  disposal 
plant,  pumping  station,  etc..  have  lieen  ap- 
proved by  the  Border  Utilities  Commission. 
Motor-driven  centrifugal  pumiis  will  be  in- 
stalled. Morris  Knowles,  Ltd.,  Heintznian 
Building,    Windsor,    is   engineer. 

NEWBURY.  ONT. —  A  bylaw  has  been 
passed  authorizing  the  construction  of  an 
electric  light  and  power  system  to  cost 
about  $15,000.  Charles  Tucker  is  chairman 
of  committee. 


Miscellaneous 

MEXICO.  MEXICO. — Important  improve- 
ments and  possible  extensions  to  the  elec- 
tric street  railway  system  of  tlie  Mexican 
Tramways  Company,  Ltd..  in  the  Federal 
District  are  contemplated.  The  company  is 
also  considering  carrying  out  plans  for  the 
construction  of  electric  lines  from  the  city 
of  Mexico  to  Pueblo,  a  distance  of  130 
miles,  and  to  Toluca,  45  miles. 


(Issued    Sept.    14.    1920) 

1,351,989.  Telegraph  System  :  John  H. 
Bell,  South  Orange,  N.  J.  App.  filed  Nov. 
25,    1919.      Over    long    submarine    cables. 

1,351,999,  Drivi.mg  Mrcha.mism  :  Harry  E, 
Heath,  Newark,  N.  J.  App.  filed  June  19, 
1915.      P'or  torpedoes,  etc. 

1,352,033.  Electricai,  Connection  for 
Spark  Plugs,  Etc.  :  Howard  B.  Sherman 
and  Frank  D.  Maltby,  Battle  Creek,  Mich. 
App.  filed  Jan.  22,  1919.  Spring  connector. 

1,352,040.  Electric  Furnace;  Frederick 
von  Schlegell,  Evanston,  111.  App.  filed 
April  i,   1919.      Special  bottom   contact. 

1,352.049.  Vaporizer  for  CARBrRp:TORS ; 
George  B.  Cass.  Ottawa,  Ohio.  App.  filed 
Jan.  28,  1919.     Electric  heating  coil. 

1,352,051.  Regulating  Device  for  Dynamo- 
Electric  .Machinf.s;  Oliver  F.  Conklin, 
Detroit,  Mich,  App.  filed  Dec.  19,  1916. 
For  charging  storage  batteries. 

1,352,059.  Radio-tfi.eorapht  :  Leonard  F. 
Fuller.  Palo  Alta.  Cal.  .\pp.  flleil  April 
23,  1917.     Arc  radio  transmitters. 

1,352,081.  Signaling  System  :  John  F. 
Moran  Jei'sev  CUv.  N.  ,1.  .\pp.  filed 
June    8,    1917.       Vibrating    contact    bells. 

1.352.085.  Process  of  and  Apparatus  for 
Producing  Carbon  and  Gaseous  Fuel; 
James  R.  Rose,  Edgeworth,  Pa.  -Vpp. 
filed    April    25,    191S.       Electric    furnyce. 

1.352.086.  Process  op  Producing  Carbon 
A.\'D  Gaseous  Fukl;  J.ames  H.  Hose, 
Edgiworth.  Pa.  .Vpp.  filed  Dec.  26,  1918. 
Electrical  treatment. 

1.352.087.  Electric  Battert  ;  Otto  E. 
Huhoff,  Madi,son,  Wl.s.  .\pp.  filed  Nov.  21, 
1918.  Vsti  of  exciidingly  pure  man- 
ganese. 

1,352,092.  Sprino-Clapping  Termival  for 
FIi.ectric  Connector..:  Howaid  i!.  Sher- 
man and  Frank  I).  Mallhv,  Rattle  Creek, 
.Mich.  ,\pp.  filed  .Inn.  22.  1919.  For  at- 
tachment to  binding  posts. 

t. 352.105.  CoMniNF.n  Trolley  Wire  and 
Gi;ard  Hanger  :  Thonni.s  W.  Twyman, 
Avella,  Pa.  App.  filed  April  6,  1918.  For 
coal  mines. 

1,352,116.  Telegraphy;  Gcorpn  C.  Cuni- 
mlnR.M,  Ea.xt  Oriinge,  N.  J.  App.  filed 
July  16.   1918.     Secret  .service. 

1,352.166.  Battery-Citaroino  ano  Start- 
ing .Sy.stem  I'or  .\rToM()niLE.s ;  Charles 
K.  V.  Ahlm.  Cleveliind  Height.-!,  Oliio. 
App.  filed  Oct  31,  1918.     Two  urmutures. 

1,352,198.  X-Rat  Cone;  Hector  r-.  i....e- 
Lagiin.  Park  Kldgo,  111,  App,  filed  Sept 
21.  1918,      DentaL 

1,352,208.  Mrthod  op  Prodticino  Oxide 
OK  OXIDES  OF  Manga.vkse;  Benjamin  !•". 
I.ovelac.-,  Baltimore,  Md.  App.  filed  April 
2t,    1919.      Electrolytic, 
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1,352,217.      Selective    Signaling    System  ; 

Winfred    T.     Powell,    Chicago.    111.       App. 

filed  Aug.   23,  1916.      Automatic  telephone. 
1,352.219.      Vibrator;    Henry    Prell,    Cleve- 
land,    Ohio,       App.     filed     May     20,     1918. 

For  molding. 
1,352,235.        Totalizing      Power      System  ; 

Leonard    Wilson,    Salt    Lake    City,    Utah. 

.\pp.  filed  April  20,  1918.  Measures  power 

supplied    at    several    places. 
1,352,212.     AVireless  Receiving  Apparatus; 

Ernst  J.    Uerg,   Schenectady,  N.  Y.      App. 

filed  Feb.   13,  1917.     Small. 
1,352,246.     Electric  Switch;  Lawrence  E. 

Carlson,     Huntington,     Ind.        App.     filed 

Nov.  20,  1919.     Domestic  lighting. 
1,352,266,      Electrical   System    txm   Motor 

Vkhici.es  a.n'P  the  Like;   .Morris  Hirsi'h, 

New    York,    N.    Y.      .\pp.    filed    April    30, 

1919,      Ignition    fievlce. 
1,352,310.      Automatic    Speed    Rkoulator  ; 

Carl    S.    Olson,    Trov,    Idaho.      App.    filed 

July  21,  1919.     For  automobile. 
1,352,328.      Nickel    Plating;    Edmund    N. 

Todd.   .Vlillburn,  N.   J.      .\pp.  filed  Di'c.   28. 

1911.      Electio-depositlon. 
1,352,331.        Process      op     Electroplating 

NoN-(~'ONDTTCTING    SUBSTANCES     WITH     t'oU- 

PER  ;  ITmikichi  Unno.  Tokyo,  Japan,  .\pp. 
filed  Nov.  21,  1917.  Electrically  deposit- 
ing. 

1.352.360.  .Stationary  Induction  .Vppara- 
TUs:  Wllllum  O.  Dwyer,  Pittsfleld,  .Ma.is. 
.\pp.  fileil  Feb.  27,  1920.  Economical  usr 
of  material 

1.352.361.  Temperature  Regulator;  Jo- 
seph Graziano,  Newburgh,  N.  Y.  App. 
filed  Oct  15,  1918.  Foi-  compressed-air 
tanks. 

1.352.387.  Method  op  Converting  Refrac- 
tory Oxide  ;  LewLs  E.  Saimders,  Niagara 
Falls,  N.  Y.  App,  filed  April  15,  1919. 
Ileslstance  furnace. 

1.352.388.  Method  op  .Shrinki.ng  .Mao- 
NKpiA  :  Lewis  E.  Saunders,  Worcester, 
Ma.ss.  App.  filed  July  2S,  1917,  Electric 
furnace  heating. 


1,352,427.  System  of  Control;  Andrew  H. 
Candee,  Pittsburgh,  Pa.  App.  filed  Feb. 
3,  1917.      For  storage-battery  vehicles. 

1,352,451,  Circuit-I.vterkupting  System; 
Stephen  Q,  Hayes,  Pittsburgh,  Pa.  .\pp. 
filed  May  14,  1917.  .Automatically  dis- 
connects portions  of  load  to  prevent  over- 
load on  feeder. 

1,332,480.  Control  System;  Theodore  H. 
Sclioepf,  Pittsburgh,  Pa.  App.  filed  May 
8,  1916.  Vehicle  battery  charged  from 
trolley. 

1,352,483.  Control  Apparatus;  'Walter  H, 
Smith,  Wilkinsburg,  Pa,  App,  filed  July 
19,  1917.  Pneumatic  control  of  electric 
railway   motors. 

1.352.499.  Electrical  Connector;  Victor 
H.  Broc,  Neuiny-sur-.Seine,  Fi-ance.  .App. 
filed  July  7,  1919.     Screw-plug  connector. 

1,352,526.  Spark-Plug  Intensifier:  Ray- 
mond S.  Patchen,  Marion,  Ind.  -App.  filed 
Oct    22,   1919.      For  automobiles. 

1.352,546,  Arrangement  for  Phonograph- 
ically  Recording  and  Ri^troducing 
Telepho.mc  Messages  ;  Franz  Seelaii, 
Berlin-Wilmersdorf,  Gei-many.  -App.  filed 
Nov.  30,  1915.     Applied  to  dictaphone. 

1,352,564.  Electric  Meter;  Thomas  W. 
Varley,  New  York,  N.  Y.     .App.  filed  Dec 

12,  1918.     Direct-current  watt-hour  meter. 
1,352,568.       Telephone     System;     Charles 

White,  East  Orange,  N.  J.  App.  filed 
May  8,  1918,     Improved  busy-test  signals. 

1,352,589.  Electrical  Transmission  op 
Intelligence;  Cornelius  D.  Ehrct,  Phila- 
delphia, Pa.  App.  filed  March  26,  1319. 
Multiple  transml.ssion. 

1,352.597.  Receiver;  Henry  C.  Harrison, 
New  York,  N.  Y.  App.  filed  Oct  23,  1918. 
High  sensitivity. 

1.352,605.  Automatic  Telephone  System; 
Emil  Jacobsen.  Evanston.  111.  App.  filed 
July  1,  1918.     Improved  selector  switch. 

1,352.660.  Telephone-Exchange  System; 
Alfred  H.  Dyson,  Montclair,  N.  J.  App. 
filed  Dec,  8,  1915,     .\vitomatic. 

1.352,828.  FouR-WiiiE  Telephone  Circuit; 
John  Mills,  \\'yoming,  N.  J,  App.  filed 
Jun.>  7.  1918.  Greater  degree  Of  ampli- 
fication. 

1,352,839.  Arrangement  for  Automatic- 
ally Regulating  the  Voltage  of  Dyna- 
mos ;  Ludwig  Schon,  Bssen-on-the-Ruhi , 
Germany.  App.  filed  Dec.  23.  1513. 
tiuick-uctlng. 

1.352,860,  1n<-andescent  Electric  Lamp; 
Natli.m  Wise,  Brooklyn,  N.  Y.  App.  filed 
Aug.   21,  1916.      Stem  extends  toward  tip. 

1.352,873,  Telegraphy;  William  M.  Bruce, 
Jr.,  Sprlngllild,  Oliin.  .\pp.  filed  May  15. 
1916.     Selenium-cell  receiver. 

1,352,871,  Automobile  Indicator;  William 
H,  Hurch,  St  Louis,  i\lo,     App.  flled  Jvi'i' 

13,  1918.     Indicates  turning. 
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Abolishing  Utility  Commissions 

WHEN  a  candidate  for  governor  can  be  nominated 
or  almost  nominated  as  was  the  case  in  Illinois 
on  a  platform  of  home  rule  for  public  utilities  and  the 
abolition  of  the  State  Public  Utilities  Commission  it  is 
time  for  the  electrical  industry  to  indulge  in  some  intro- 
spection, even  though  a  well-organized  and  financially 
oiled  political  machine  in  Chicago  was  mainly  respon- 
sible for  the  large  anti-commission  vote.  True,  the 
utilities  of  Illinois  managed  to  get  along  before  the 
public  utilities  commissions  were  appointed  and  can 
probably  do  so  again;  but  that  does  not  explain  the 
action  of  the  people,  who  seem  to  be  as  much  against 
the  public  utilities  as  they  are  against  the  regulatory 
commission.  It  is  evident  that  there  is  still  a  lot  of 
educational  work  to  be  done  before  every  one  shall 
appreciate  the  interdependence  of  the  utilities  and  the 
public.  There  is  nothing  discouraging  about  the  situa- 
tion, however,  if  public  utilities  will  take  the  lesson  to 
heart  and  get  busy  on  campaigns  of  public  information. 
Their  policy  should  be  such  as  to  bring  the  people  and 
the  commission  closer  to  the  companies,  and  that  with- 
out much  further  delay. 

Good-Will  Campaign 

REALIZING  the  gravity  of  the  present  financial 
L  situation  and  the  necessity  for  higher  rates  if 
money  is  to  flow  into  the  electric  light  and  power 
business,  the  National  Electric  Light  Association  has 
launched  a  good-will  campaign  on  a  very  large  scale. 
Of  course,  if  the  utilities  are  to  obtain  higher  rates 
they  must  have  the  sympathetic  understanding  and  good 
will  of  the  public.  To  that  end  the  campaign  is  designed 
to  be  informative,  with  the  hope  of  awakening  the 
public  to  the  fact  that  its  interests  are  identical  with 
those  of  the  industry.  It  augurs  well  for  the  movement 
that  so  far  more  than  a  million  copies  of  the  literature 
have  been  ordered;  but  to  be  effective  every  user  of 
electric  light  and  power  in  the  country  must  be  reached. 
This  means  that  ten  times  that  number  of  booklets  must 
be  disposed  of.  The  present  campaign  should  go  over  100 
per  cent,  and  there  can  be  no  doubt  as  to  the  outcome  if 
only  the  executives  of  electric  light  and  power  com- 
tpanies  will  do  their  part. 

To  Buy  or  Not  to  Buy? 

TV  /f  ERE  establishment  of  an  interconnection  between 
IVl  a  steam  station  and  a  hydro-electric  station  by 
no  means  assures  operation  at  maximum  efficiency. 
Skillful  handling  of  loads  and  equipment  must  be  accom- 
plished if  the  full  benefits  of  such  an  arrangement  are 
to  be  reaped.  Where  separate  ownership  or  control  is 
involved,  the  decision  to  buy  or  sell  energy  rests  usually 
upon  mutual  convenience,  and  unless  the  operation  of 
•>ach  plant  tied  into  the  line  is  managed  with  due  regard 


to  the  conditions  elsewhere,  both  fuel  and  water  are 
liable  to  be  wasted,  to  say  nothing  of  labor.  It  is  a 
great  temptation  for  a  steam  plant  to  buy  hydro-electric 
energy  whenever  it  is  advisable  at  surplus  rates,  but 
sight  should  not  be  lost  of  the  effect  of  a  material 
reduction  in  steam-plant  load  upon  fuel  economy.  A 
careful  inquiry  into  the  relations  between  interconnected 
load  distribution  and  station  efficiency  in  every  group  of 
plants  so  tied  together  would  be  interesting. 

Higher  Rates  Imperative 

THE  cen.sus  of  central  electric  light  and  power 
stations  for  1917  reveals  the  .startling  fact  that  in 
that  year  there  were  1,970  companies  which  paid  no 
dividends  whatsoever.  While  these  were  mostly  small 
utilities,  they  comprise  67.8  per  cent  of  the  total  number 
of  incorporated  central  electric  stations  and  71  per  cent 
of  all  which  had  outstanding  capitalization.  This 
certainly  does  not  show  a  very  healthy  condition  among 
the  smaller  utilities  of  the  country,  and  it  emphasizes 
anew  the  necessity  for  greater  attention  to  their  prob- 
lems. It  may  be  and  probably  is  true  that  these  smaller 
properties  cannot  be  operated  economically,  yet  never- 
theless Investments  in  even  very  economic  stations  have 
;iot  proved  lucrative.  The  rate  of  increase  in  revenues 
has  been  subject  to  a  noticeable  retardation  during  the 
tiast  decade,  and  while  the  gross  income  has  increased 
enormously  the  net  income  is  constantly  shrinking. 
Owing  to  the  present  high  cost  of  coal  and  the  increase 
in  freight  rates,  the  showing  this  year  will  probably  be 
worse  than  ever.  Further  economies  in  generation  and 
distribution  are  out  of  the  question.  The  only  way  to 
keep  the  utilities  solvent  is  by  increases  in  rates,  and 
those  utilities  which  still  delude  themselves  with  the 
belief  that  they  will  be  able  to  weather  the  storm  should 
make  haste  to  apply  to  commissions  for  immediate 
increases  ere  the  psychological  time  has  passed.  It  will 
be  hard  to  face  the  public  with  increases  in  rates  when 
all  other  living  costs  have  begun  to  come  down.  The 
time  for  action  is  quickly  passing. 

Utilities  Need  Support  of  Business  Men 

INDUSTRY  demands  more  electric  power.  To  gen- 
erate it  would  cost  individual  manufacturers  far  more 
than  it  would  cost  the  central  stations.  The  central 
stations,  however,  cannot  supply  the  demand  in  full 
because  of  lack  of  capital.  Capital  cannot  be  raised 
when  rates  are  unprofitable.  Therefore  industry  must 
consent  to  higher  charges.  These  are  the  steps  in  the 
chain  of  logic  by  which  John  Milton  McMillin  in  this 
issue  of  the  Electrical  World  seeks  to  show  manufac- 
turers how  vitally  their  interests  are  intertwined  with 
those  of  the  electrical  supply  companies.  Quite  rightly, 
he  does  not  stop  there.  He  contends  also  that  the 
industries  served  by  the  central  stations  should  them- 
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selves  help  to  finance  the  companies  from  which  they 
buy  their  power.  In  this  way  they  will  assure  them- 
selves of  an  uninterrupted  and  plentiful  supply  of  a 
commodity  as  essential  to  them  as  machinery  or  raw 
materials,  while  at  the  same  time  they  will  encourage 
the  electrical  companies  in  redoubled  effort.  The  idea 
can  be  carried  further  still.  The  commercial  pros- 
perity of  a  manufacturing  town  depends  on  the  pros- 
perity of  the  factories,  so  that  the  bankers,  the 
merchants  and  all  the  citizens  have  a  personal  object  in 
keeping  the  power  supply  adequate  to  the  community's 
needs.  Willingness  to  pay  what  the  service  is  worth 
and  a  practical  exhibition  of  confidence  in  the  com- 
pany's securities  will  save  the  day  in  many  a  community. 
It  is  the  old  story  of  self-interest  told  in  a  different 
way,  with  the  appeal  emphasized  by  the  serious  shortage 
of  electric  power  that  is  threatened  in  the  industrial 
centers  of  the  land. 


Productive 

Illumination 

RECENT  experiments  have  forcibly  shown  the  im- 
portance of  high  intensities  of  illumination  in 
increasing  production.  The  ordinary  and  generally 
approved  standards,  as  expressed  in  the  various  codes, 
may  often  fail  to  do  this,  and  the  reason  for  the  failure 
is  admirably  explained  by  D.  H.  Tuck  in  this  issue.  It 
has  long  been  known  that  there  is  a  real  physiological 
basis  for  proper  illumination  and  that  the  intensity 
required  in  any  case  is  a  simple  inverse  function  of  the 
coefficient  of  reflection  of  the  work,  but  the  fact  is  quite 
too  often  neglected.  It  will,  we  hope,  be  better  appre- 
ciated after  a  perusal  of  Mr.  Tuck's  article,  which  is 
reinforced  by  very  practical  examples.  The  industrial 
lighting  codes  implicitly  recognize  the  situation, 
although  they  are  hampered  by  being  based  on  the 
safety  and  comfort  of  the  workman  alone,  rather  than 
on  the  full  development  of  his  productive  powers.  In 
other  words,  he  may  get  along  without  serious  danger 
of  ocular  trouble  with  somewhat  less  illumination  than 
is  necessary  for  working  to  the  best  advantage.  If  really 
efficient  lighting  were  demanded  the  figures  would  bt 
somewhat  startling  to  the  uninitiated. 

As  Mr.  Tuck  shows,  working  on  black  goods  may 
require  nearly  40  foot-candles  in  order  to  bring  the  eye 
really  up  to  par,  but  usually  only  a  small  fraction  of 
this  value  has  been  supplied  eve-i  under  this  severe  con- 
dition. The  result  has  recently  been  shown  in  Eng- 
land by  the  occurrence  of  "miner's  mystagomus"  amon"r 
seamstresses  working  on  black  goods.  Another  fact 
which  has  been  disclosed  by  experiment  is  that  in  wor.t 
where  quickness  of  perception  is  required  the  amount 
of  illumination  must  be  very  materially  increased,  sus?- 
gesting  that  Fechner's  fraction  is  larger  in  case  of  a 
hurried  glance  than  for  steady  vision.  Consequently 
any  work  which  requires  quickness  of  vision  needs  in- 
creased illumination.  How  far  the  difference  is  psycho- 
logical rather  than  physiological  remains  yet  to  be 
determined,  but  it  certainly  exists.  The  moral  of  all 
this  is  that  the  illuminating  engineer  should  not  trust 
too  implicitly  to  the  mere  readings  of  a  foot-candle 
meter  at  the  work  as  compared  with  code  requirements, 
but  should  make  a  careful  study  of  the  character  of 
that  work  and  increase  the  lighting  accordingly.  If 
he  will  figure  the  cost  of  extra  illumination,  it  will 
generally  be  surprisingly  low  when  the  output  i.s  taken 
into  consideration. 


Cost  of  Steam  Plant 
Maintenance 

IN  AN  editorial  of  last  week's  issue  in  which  reference 
was  made  to  an  analysis  of  maintenance  costs  in 
steam  generating  stations  an  unfortunate  combination 
of  typographical  error  and  ambiguous  statement  ap- 
peared in  the  statement  on  average  cost  of  repairs  to 
boilers  and  stokers  and  to  electrical  equipment  over 
two  years.  Instead  of  this  being  IJ  cents  per  kilowatt- 
hour  for  boilers  and  stokers  alone,  it  should  have  read 
$1.50  per  kilovolt-ampere  of  average  station  rating  for 
a  two-year  period,  as  noted  at  the  top  of  page  614  in 
the  article  under  discussion.  Translated  Into  kilowatt- 
hours  output,  the  maintenance  cost  of  boilers  and  stokers 
was  0.051  cent  per  kilowatt-hour  for  the  period  of 
1918  to  1920  as  compared  with  0.083  cent  for  all  re- 
pairs to  steam  equipment  and  0.092  cent  per  kilowatt- 
hour  for  the  total  of  steam  and  electrical  repairs.  It  is 
interesting  to  note  that  the  maintenance  charges  re- 
ferred to  are  for  a  station  having  a  rating  of  more  than 
60,000  kva.  with  the  major  part  of  the  boiler  and  turbine 
equipment  installed  in  1918  and  some  of  it  from  five 
to  six  years  before  that  date.  Compared  with  the 
average  steam  and  electric  plant  repair  costs  f0.087 
cent  per  kilowatt-hour)  of  seven  other  stations  similar 
as  to  age  and  location,  the  unit  costs  referred  to  seem 
typical  for  plants  of  the  size  and  character  of  load 
considered. 


Reconnecting  Induction 
Motors 

TT  T'E  TAKE  pleasure  in  publishing,  this  week,  with 
VV  a  full  working  chart  to  accompany  it,  a  valuable 
paper  by  A.  C.  Roe,  completing  his  instructions  for 
reconnecting  induction  motors,  which  he  began  in  our 
issue  of  July  24.  The  present  paper  deals  specifically 
with  two-phase  motors  as  the  previous  one  did  with 
three-phase,  covering  precisely  the  same  ground,  that  of 
furnishing  to  the  practical  winder  precise  data  for 
reconnecting  induction  motors  for  a  different  number  of 
poles  or  a  different  voltage  from  the  original  design. 
The  description  of  the  use  of  the  charts  is  so  simple 
and  to  the  point  that  the  armature  winder  should  have 
no  substantial  difficulty  in  carrying  out  the  instruc- 
tions and  producing  within  its  possible  limits  the  desired 
result.  The  scope  of  the  charts  is  for  a  reconnection 
of  from  two  to  twelve  poles  for  motors  containing 
initially  from  12  to  240  coils.  Not  all  combinations  are 
feasible  either  with  two-phase  or  three-phase  design 
and  where  such  is  the  case  or  where  coils  must  be 
"killed"  the  situation  is  plainly  shown  on  the  charts. 

The  only  place  where  the  winder  not  familiar  with 
details  of  design  may  go  wrong  is  in  trying  changes 
which  are  intrinsically  bad  considering  the  actual  motor 
in  hand — a  situation  which  no  charts  can  disclose.  For 
instance,  it  is  broadly  true  that  extreme  multipolar 
winding  in  small  motors  with  a  moderate  number  of 
coils  is  almost  always  productive  of  very  bad  power 
factor  and  frequently  bad  efficiency  as  well.  The  pole 
surface  connected  for  four  poles  so  as  to  produce  a 
motor  of  excellent  running  qualities  is  likely  to  be  alto- 
gether insufficient  with  twelve  poles  leading  to  a  much 
less  desirable  configuration  of  magnetic  circuit,  and 
the  same  is  true  of  extreme  changes  in  the  other  direc- 
tion, in  which  case  neither  the  copper  nor  the  iron  is 
utilized  to  the  best  possible  effect. 
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There  may  be  instances  in  which  a  change  of  speed 
will  be  beneficial,  but  if  attempts  are  made  to  adapt 
machines  to  other  conditions  than  those  for  which  they 
were  designed  dissatisfaction  may  result.  Years  ago  a 
series  of  induction  motors  was  put  on  the  market  made, 
so  to  speak,  by  piling  together  a  long  cylinder  of  toothed 
laminas  of  uniform  diameter  and  then  cutting  off  for  an 
armature  such  length  as  seemed  necessary  for  the 
required  output.  The  result  was  that  one  of  the  series 
was  an  admirable  motor  with  very  advantageous  dis- 
tribution of  iron  and  copper  in  the  poles.  Those  with 
armatures  longer  or  shorter  were  relatively  poor,  one  or 
two  of  them  very  poor  indeed. 

In  general,  reconnection  can  be  done  very  well  with 
most  motors  for  changes  either  in  .speed  or  voltage  in 
no  greater  ratio  than  two  to  one.  Sometimes  in  par- 
ticular machines  this  ratio  can  be  considerably  extended 
without  great  disadvantage.  More  often  there  will  be 
trouble  with  power  factor  and  efficiency.  So  the  elec- 
trician should  go  rather  cautiously  and  judiciously  into 
anything  but  rather  simple  changes.  Within  this  limi- 
tation one  may  actually  come  out  somewhat  better  at 
the  finish  than  at  the  start,  since  a  somewhat  extreme 
multipolar  design  with  long  and  narrow  equivalent  pole 
surfaces  may  be  actually  improved  by  reconnecting  for 
a  higher  speed.  The  better  the  original  design  the 
more  likelihood  of  damaging  the  performance  V)y  change 
of  winding. 

In  all  events  these  admirable  charts  and  instructions 
of  Mr.  Roe  put  in  the  hands  of  the  constructor  or 
repairer  information  heretofore  hardly  to  be  found  out- 
side the  de.signer's  notebook  and  will  undoubtedly  enable 
many  a  motor  to  be  reconnected  and  put  to  excellent 
service. 


Organizing  Maintenance 
on  a  Production  Basis 

MAINTENANCE  work  is  nothing  more  or  less  than 
a  permanent  contract  to  keep  equipment  in  first- 
class  operating  condition.  The  obligation  is  none  the 
less  pressing  because  of  the  fact  that  it  is  supposedly 
secondary  to  the  business  of  producing  power.  The 
central  station  has  been  rather  inclined  to  slight  the 
general  organization  because  of  this  fact  of  apparent 
secondary  importance.  As  a  result  the  general  scheme 
of  carrying  out  repair  work  has  been  somewhat  ineffi- 
cient. The  Philadelphia  Electric  Company  has,  how- 
ever, by  working  out  a  centralized  system  for  mainte- 
nance, developed  a  method  whereby  this  class  of  work  is 
placed  more  nearly  on  a  production  basis.  As  shown 
by  W.  C.  L.  Eglin  and  F.  C.  Ralston  in  our  last  issue, 
such  a  plan  accomplishes  three  main  purposes:  (1)  The 
separation  of  all  the  details  of  maintaining  plant 
equipment  from  those  of  its  operation;  (2^  the  estab- 
lishment of  uniform  standards  and  methods  of  mainte- 
nance and  inspection;  (3)  the  development  of  specialists 
in  the  work  of  overhauling  and  repairing  plant  equip- 
ment. 

From  the  results  of  more  than  five  years'  ex- 
perience with  this  plan  it  has  been  demonstrated  that  a 
centralized  maintenance  section  can  handle  the  work 
efficiently  and  at  a  low  cost.  Another  and  one  of  the  most 
commendable  features  is  that  the  plan  can  be  enlarged 
by  simple  expansion  to  any  degree  required  by  the 
growth  of  the  system  it  serves,  adhering  to  the  funda- 
mental principles  upon  which  it  is  built. 


Electrifying  (he 
Steel  Mill 

A  PERUSAL  of  the  report  of  the  Association  of  Iron 
.  and  Steel  Electrical  Engineers,  which  is  presented 
quite  fully  in  this  issue,  brings  a  realization  of  the 
magnitude  of  the  work  of  the  electrical  engineer  in  the 
steel  industry.  In  particular,  one  is  forced  to  appreciate 
the  wide  difference  between  this  special  application 
and  the  somewhat  standardized  engineering  of  older 
branches  of  electrical  work.  This  is  nowhere  better 
emphasized  than  in  a  paper  which  was  presented  by 
K.  A.  Pauly  and  is  abstracted  in  this  issue  and  which 
deals  with  the  electrically  driven  reversing  mill.  The 
question  which  faces  the  producer  of  rolled  steel  is  that 
of  ultimate  cost,  and  for  the  electrically  driven  mill  to 
prove  its  superiority  it  must  meet  requirements  of  econ- 
omy not  in  mere  power  cost  but  in  the  manufacture 
of  the  finished  steel.  This,  in  the  last  analysis,  turns  on 
production,  or  the  question  of  the  tonnage  that  can  be 
put  through  the  works.  Mr.  Pauly  forcefully  points  out 
that  electric  drive  has  successfully  endured  this  crucial 
test. 

From  the  standpoint  of  electrical  equipment  the 
vital  factor  is  the  speed  at  which  the  successive  passes 
can  be  kept  up.  In  the  final  consideration  this  again 
is  a  question  of  acceleration  and  of  the  average  speed 
which  can  be  reached  hour  in  and  hour  out  in  rolling 
the  ingots.  Incidentally  the  reliability  of  the  equip- 
ment, its  staying  in  service  and  doing  its  work  all  the 
time  determine  the  portion  of  working  hours  in  the 
year  during  which  this  speed  can  be  maintained.  It  is 
interesting  to  note  that  the  electric  motor  has  made 
good  in  this  particular  way  in  steel-mill  practice  as  it 
has  elsewhere.  It  seems  to  be  the  universal  experience 
that  a  motor-driven  machine  will  stay  on  the  job  and 
work  at  full  output  more  of  the  working  hours  per 
year  than  any  of  its  competitors. 

Considering  the  rolling-mill  motor  in  particular,  ivTr. 
Pauly  shows  in  some  very  instructive  curves  the  effect 
of  increased  input  on  increased  speed  of  making  the 
pass.  It  is,  on  the  whole,  surprisingly  great,  the 
increase  in  permissible  input  paying  richly  in  increased 
acceleration  and  resulting  tonnage  capacity.  It  is  right 
here  that  modern  American  practice  has  departed  widely 
from  the  earlier  standards  so  far  as  there  were  any. 
At  first  the  question  was  whether  the  electric  motor 
could  be  made  to  stand  the  speed  and  torque  require- 
ments. That  question  having  been  answered,  the  one 
which  now  arises  is  how  hard  service  in  this  particular 
the  motor  will  stand.  The  limit  has  certainly  not  yet 
been  reached  and  yet  the  performance  of  a  steam-driven 
mill  has  been  clearly  passed. 

There  has  been  a  considerable  variation  from  early 
practice.  The  shunt  motor  has  replaced  the  earlier 
compound-wound  machine;  the  auxiliary  generators 
have  been  built  with  laminated  fields  to  quicken  their 
response  to  the  control,  and  all  the  control  mechanism 
has  been  speeded  up.  The  result  is  that  the  production 
has  been  increased  accordingly.  The  electric  motor  of 
today  is  a  ver>-  different  machine  from  that  which  was 
somewhat  timidly  pushing  into  the  field  of  general 
power.  Experience  in  the  steel  industry  shows  very 
plainly  that  it  is  not  only  able  to  hold  its  own  in  con- 
tinuous service  of  the  most  severe  character  but  that 
it  is  capable  of  efforts  that  bring  tonnage  output  to 
a  new  production  level.  In  short,  the  electric  motor  is 
the  most  facile  and  convenient  drive. 


Edwin  Wilbur  Rice,  Jr. 

Pioneer,  inventor,  engineer — for  thirtn-five  i/cors  a  )n(ister  mind 
ill.  molding  the  engineering  development  of  the  industry 


BEUINNJNc;  his  active  technical  work  forty 
years  ago  and  having  been  director  of  the  en- 
einccring  (Icvelopmcnt  of  the  largest  electrical 
manufacturing  company  in  the  United  States  since 
its  inception  thirty  years  ago,  V).  W.  Rice,  Jr.,  has 
had  a  very  large  share  in  molding  the  progress 
of  the  electrical  industry.  His  faitli  in  the  future 
of  the  tungsten  lamp  when  its  filament  was  so 
frail  as  to  mal<e  it  almost  impracticable  gave  rise 
to  the  investigation  which  resulted  in  the  rugged 
lamp  of  today.  The  larger  development  both 
electrically  and  mechanically  of  the  polyphase 
motor  is  coupled  with  his  name.  His  recognition 
of  the  weal<  point  In  high-voltage  polyphase-cur- 
rent distribution  led  to  a  switching  system  both 
safe  and  simple.  To  his  broad  view  of  engineer- 
ing needs  also  is  due  in  large  mea*<ure  the  pi-e.s- 
ent  system  of  alternating-current  distribution  and 
its  subseqtient  i-oiivi-i-sion  into  direct  cvu'rent 
through  rotary  converters.  Resides  this,  he  lias 
bei-n  to  a  gi'eat  extent  Instrimiental  In  furtlici-lng 
the  di^velopment  of  the  steam  turbine  and  lias  fol- 
lowed this  field  very  closely,  even  in  the  past  few 
years.  In  an  effort  to  secure  for  the  electric  light 
and  power  industry  the  last  degret?  of  plant  econ- 
<nn.\'.  It  was  undei-  his  dire<'tion  that  the  a<lop- 
tion  antl  subsetjuent  develnptjlent  of  the  furtls 
turbine  by  the  (Ii-nci-.al  lOlectric  Comp.'in.v  took 
place.  Mr.  Rice,  himself  an  inventor  with  more 
than    100    patents    to    his    credit,    has    an    enviable 


capacity  for  encouraging  and  leading  the  Inven- 
tive ability  of  his  subordinates.  It  is  not  too  much 
to  say  that  the  research  laboratory  of  the  Gen- 
eral Electric  Company — unique  In  its  relation  to 
industrial  and  advanced  scientific  progress  and 
well  known  thiougliout  the  world — owed  its  ln<;ep- 
tlon  and  later  development  in  a  high  degree  to  his 
realization  of  the  value  of  such  an  organization. 
Mr.  Rice  came  Into  thi'  industry  in  1880  upon 
his  graduation  from  the  Philadelphia  Central  High 
School  as  the  .assistant  anil  confidant  of  Pj'of. 
Kllhu  Thomson,  who  had  just  formed  the  Amer- 
ican El<'ctrle  CoMipan>-  at  New  Britain,  Conn. 
When  this  propert.v  was  moved  to  liynn.  Mass., 
and  renamed  the  Thomson-H()Uston  Electric  Com- 
pany, yoimg  Uice  was  per-mittetl  lo  engage  in  the 
work  he  likrd  best  under  the  man  for  whom  he 
li.'id  the  greatest  .admlr'atlon — experimi'iitatlon  atid 
in\<-ntlon  witli  Professor  Tliomson.  In  thrt^e  years 
:i  works  superintendent  was  needed  and,  not  with- 
<ait  T'cgret,  Mr.  Rice  ;iecej)ii'd  this  position.  As  the 
work  expandi'tl  anil  the  field  grew  he  grew  a,lso. 
and  wlien  this  company  w:is  consolidated  in  189- 
with  the  Edison  Interests  to  form  the  General 
lOleetric  (^onipany  lie  became  technical  director  of 
the  new  company.  Four  N'cai's  later  ho  was  mjide 
a  vice-president,  and  when  in  ini3  C.  A.  Cofiln 
r-etired  from  the  jji-esidcncy  Mi*.  Hice  succeeded  him. 
He  was  born  at  La  Crosse,  Wis.,  May  6,  1862.  In 
1!117-18  he  was  president  of  the  A.I.E.E. 


Application  of  Power  in  Steel  Mills 

Electric  Reversing  Mill  Drive  Compares  Favorably  with  Steam 
Drive  from  Tonnage  Standpoint  Factors  Which  Enter  Into  the 
Choice  Between  Overhead  and  Underground  Transmission  Systems 


APPLICATION    of    power    from     the    plant     to 
/\^     the  drive,  together  with  related  subjects  of 

/— ^^  education  of  electricians  and  standardization 
^  jA-of  equipment,  were  specially  considered  at 
the  fourteenth  annual  convention  of  the  Association  of 
Iron  and  Steel  Electrical  Engineers,  held  in  New  York 
Sept.  20  to  Sept.  25. 

From  the  standpoint  of  production  the  electric  mill 
has  many  advantages  over  the  steam  mill,  chief  among 
which  is  the  ex- 
tremely small  loss  due 
to  delays  caused  by 
the  drive,  and  be- 
cause of  this  an  elec- 
tric mill  of  the  same 
hourly  capacity  will 
exceed  the  steam  mil! 
in  monthly  or  yearly 
capacity,  K.  A.  Pauly, 
General  Electric  Com- 
pany, asserted  in  his 
paper  on  "The  Elec- 
tric Reversing  Mill 
Considered  from  the 
Standpoint  of  Ton- 
nage." However,  the 
task  of  the  electric 
mill  is  not  an  easy 
one,  since  the  handi- 
cap which  it  has  com- 
pared with  its  com- 
petitor (due  to  the 
higher  moment  of  in- 
ertia of  moving  parts) 
must  not  be  overlooked. 
The  results  obtained 
with  motor  drive,  how- 
ever, compare  very  favorably  with  modern  steam  revers- 
ing engines  under  similar  conditions,  as  shown  by  the 
time  curves  for  an  electric  driven  Trumbull  mill  and  a 
modern  steam  mill.  It  will  be  noted  that  it  is  approxi- 
mately one  second  after  the  steel  enters  the  steam  mill 
before  the  engine  has  again  the  speed  at  which  it  was 
running  when  the  steel  entered,  while  with  the  electric 
mill  there  is  no  drop  whatsoever.  It  is  in  this  respect 
that  the  shunt-wound  differs  from  the  compound-wound 
mill  motor,  the  latter  dropping  its  speed  as  the  steel  en- 
ters, although  not  to  so  great  an  extent  as  the  steam 
engine.  These  curves  are  selected  to  illustrate  the  speed 
characteristics  of  the  two  types  of  drives  rather  than  to 
indicate  record  speeds  for  tonnage. 

There  is.  of  course,  a  limit  to  the  capacity  of  any 
drive,  and  the  characteristics  of  electric  equipment  are 
such  that  unless  some  automatic  means  is  provided  for 
limiting  the  power  of  the  roll  motors  a  careless  oper- 
ator cannot  use  the  electrical  equipment.  Current-limit 
controls  have  been  developed  for  this  purpose,  their 
function  being  to  limit  the  current  taken,  and  therefore 
the  maximum  power  developed  by  the  roll  motors,  to  a 
value  which  they  and  their  generator  can  safely  carr>' 
at  frequent  intervals.    The  current-limit  setting  for  the 
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main  roll  motors  therefore  is  a  real  indication  of  the 
relative  peak-load  capacity  for  rolling  steel.  Coupling 
these  records  with  the  advantages  of  the  electric  mill 
over  the  steam  mill  from  the  standpoint  of  lower  power 
costs,  lower  maintenance  costs,  greater  flexibility  of 
control,  etc.,  there  is  little  room  for  arguments  in  favor 
(if  the  steam  reversing  mill. 

Aside  from  tonnage  considerations,  electric  drive  has 
an     important    relation    to    labor    conditions,     because 

cleaner  working  places 
and  less  noise  result 
in  better  satisfied 
crews, said  J.E.  Fries, 
Tennessee  Coal,  Iron 
&  Railroad  Company, 
in  discussing  this 
paper.  R.  M.  Dudley, 
Ashland  Iron  &  Min- 
ing Company,  stated 
that  since  there  is  a 
maximum  roll  pres- 
sure which  can  be  ap- 
plied to  a  billet,  the 
procedure  in  obtain- 
ing high  tonnages 
from  electric  drives 
is  to  establish  the 
drive  torque  required 
and  then  lay  out  the 
motor  installation 
with  this  limit  in 
view.  As  a  blooming 
mill  costs  approxi- 
mately $2,000,000  at 
presenfcprices  it  would 
seem  that  quibbling 
over  about  $40,000  in 
added  material  in  electrical  equipment  is  rather  trivial, 
especially  when  the  effect  on  tonnage  is  so  great.  D.  M. 
Petty,  Bethlehem  Steel  Company,  pointed  out  the  advisa- 
bility of  spare  parts  for  quick  repair  of  mill  drives.  Cur- 
rent values.  E.  H.  Wentz,  National  Tube  Company,  held, 
should  be  set  on  the  basis  of  tonnage  requirements,  thus 
saving  wear  and  tear  on  machines  and  consuming  less 
energy  per  ton  of  steel  rolled. 

Auxiliary  Drives  as  Important  from  Standpoint 
OF  Interruptions  as  Main  Drive 

Among  the  factors  influencing  the  selection  and  appli- 
cation of  motors  and  control  presented  by  Gordon  Fox, 
of  American  Steel  &  Tube  Company,  were  useful  work, 
friction  load  and  inertia.  A  motor  size  may  be  ten- 
tatively selected  which  will  cover  the  work  and  friction 
loads  and  have  sufficient  margin  to  handle  the  inertia 
load.  For  a  running  drive  the  work  and  friction  load 
may  well  comprise  75  to  80  per  cent  of  the  motor  rating. 
For  a  start-stop  drive  the  work  and  friction  loads  may 
be  permitted  to  require  about  40  to  60  per  cent.  Having 
selected  a  motor  drive,  speeds  may  next  be  considered. 
For  a  running  drive  the  full  running  speed  is  the 
consideration    of    importance.     For    a    start-stop    drive 
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electrification    of    mill    drives    has    developed    a    problem    of    FIRST 
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the  ability  to  accelerate,  decelerate,  reverse  or  spot  th«i 
machine  is  ordinarily  of  primary  import.  For  any  set 
of  conditions  a  definite  gear  ratio  exists  which  will 
minimize  the  inertia  load  and  permit  most  rapid 
acceleration  or  deceleration  with  an  available  amount  of 
motor  torque.     To  determine  this   ratio   Mr.   Stratton 
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THESE   SPEED-TIME   CURVES    SHOW    THE    RELATION    BETWEEN    A 

STEAM    AND   AN   ELECTRIC   DRIVEN    MILL 

The  steam  mill,  liaving  less  inertia  of  parts,  accelerates  more 
quickly  but  slows  down  as  the  billet  enters  the  mill.  The  motor, 
however,  shows  no  slackening  of  speed  on  this  account. 

developed  the  following  formula  in  the  A.  I.  E.  E.  Pro- 
ceedings of   1915: 


/,    ,    (FRY 
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+ 


FR 
T 


In  this  formula 


r  =  most  favorable   gear   ratio   between  arma- 
ture shaft  and  given  shaft  of  machine. 
/,  =  moment    of    inertia    of    machine    at    given 

shaft. 
/,  =  moment  of  inertia  of  motor  armature   (in- 
cluding pinion,  coupling  or  brake  wheel) 
at  armature  shaft. 
FR  =:  torque  at  given  shaft  required  to  overcome 
combined  friction  and  work  loads. 
T  =  motor  torque  available  during  the  accelerat- 
ing period  at  motor  shaft. 
The  item  rt  FR  T  may  be  omitted  if  a  drive  is  to  be 
considered  in  which  acceleration  and  deceleration  are  of 
equal    importance.      When    quick    acceleration    is    most 
desirable  the  item  -\-  FR  T  should  be  used.     For  drives 
where  quick  stop  is  desired  the  item  —  FR  T  should 
be  inserted.    Having  selected  a  gear  ratio,  it  is  possible 
to  determine  the  rate   at   which   the   machine   may   be 
either  brought  up  to  speed  or  stopped.    The  calculations 
are  based  upon  the  premise  that  the  torques  demanded 
by    friction    and    work    loads    are   practically    constant. 
Variation  in  torque  demand  during  the  cycle,  however, 
may  lead  to  decided  variations  in  speed.    In  using  vari- 
able speed  motors  it  is  dssirable  that  counterweighting 
or  other  means  be  employed  to  balance  the  torque  de- 
mand as  far  as  possible,  since  this  relieves  the  motor 
of  unecessary  work.     Concerning  compound-wound  mill- 
type  motors,   a   motor   having  a   no-load   speed   not   to 
exceed  150  per  cent  of  full-load  speed  will  meet  in  the 
most  satisfactory  manner  the  requirements  of  the  major- 
ity of  these  drives.     Appendices  attached  to  Mr.  Fox's 
paper  gave  the  derivation   of   formulas   suggested   for 
use  in  this  work.    Two  examples  show  the  application  of 
methods  and  the  formulas  to  a  mill-table  drive. 


In  discussing  this  paper  W.  C.  Kennedy  stated  that 
it  would  seem  advisable  to  draw  time-distance  curves 
using  several  gear  ratios  on  the  auxiliary  drive  rather 
than  to  substitute  in  a  mathematical  formula.  The 
lagre  open-type  low-speed  motor  for  auxiliary  drives 
is  an  abomination  in  the  steel  industry,  declared  J.  E. 
Fries.  The  consideration  is  the  accelerating  rather  than 
the  ultimate  speed.  A  smaller,  higher-speed  motor  with 
a  larger  gear  ratio  is  preferable  since  the  lower  inertia 
in  the  armature  makes  acceleration  more  rapid. 

Two  main  points  must  be  considered  in  choosing 
motor  sizes,  A.  W.  Deenham  observed:  (1)  Does  the 
machine  have  sufficient  peak  capacity  to  start  the  load 
quickly?  and  (2)  is  the  continuous  capacity  sufficient 
to  carry  the  dut.v  cycle  continuously? 

Many  Factors  in  Selection  of  Power 
Distribution  Systems 

Next  to  the  question  of  application  of  drives  the  ques- 
tion of  distribution  of  energy  received  considerable 
attention,  D.  M.  Petty  in  his  paper,  "Transmission  and 
Distribution  of  Power  in  Industrial  Plants,"  said  that 
unless  conditions  are  very  favorable  it  is  rather  difl!icult 
to  justify  the  expense  of  an  underground  distribution 
system  as  compared  to  a  properly  laid-out  overhead 
system  using  all  the  various  schemes  available  for 
insuring  good  service  to  the  producing  department. 
MTiile  the  underground  system  has  some  valuable  advan- 
tages, such  as  eliminating  trouble  due  to  lightning  and 
interference  from  outside  agencies,  removing  certain 
hazards  to  workmen  about  the  plant,  still  the  overhead 
system,  if  properly  laid  out,  will  effect  these  advantages 
and  will  allow  in  some  ways  more  fle.xibility  than  the 
underground  system.  In  a  duct  system  the  size  of 
conductors  is  limited  not  only  by  handling  facilities  but 
on  account  of  heating.  As  a  rule  a  fault  in  one  phase 
will  disable  all  three  phases  and  is  not  easy  to  repair. 
Unless  the  load  is  well  anticipated  and  extra  ducts  are 
provided,  it  is  difficult  and  expensive  to  increase  the 
capacity   of   the    system.      The    overhead   transmission 
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GROWTH  OF  STEEL  MILL  POWER  IS  INDICATED  BY  THESE  CURVES 
SHOWING  THE  CAPACITY  INSTALLED  YEARLY 

system  not  only  costs  much  less  than  underground  sys- 
tems, but  it  is  easy  to  increase  capacity  when  the  occa- 
sion demands,  and  by  using  care  in  selecting  the  location 
of  towers  and  supports  many  of  the  disadvantages  can 
be  reduced  to  a  very  low  minimum.  By  using  at  least 
two  grounded  so-called  "static  wires"  above  those  carry- 
ing the  power,  and  by  placing  lightning  arresters  at 
each  tapping-off  point,  or  even  more  often  on  long  lines 
and  at  very  vital  load  centers,  damage  by  lightning  can 
be  reduced  to  an  almost  negligible  quantity.     By  using 
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properly  desiKiied  guards,  ladders  and  platforms  the 
hazard  to  workmen  may  be  reduced  to  a  very  low  point. 

As  an  important  factor  in  the  laying  out  of  a  trans- 
mission system  is  the  effect  of  its  operation  on  the  cost 
of  the  finished  product,  the  question  of  continuity  of 
service  to  the  consuming  unit  may  be  fully  as  important 
as  the  cost  per  kilowatt-hour,  and  is  far  more  important 
than  the  cost  of  transmitting  power  to  any  other  pro- 
ducing unit.  Provision  should  be  made  to  isolate  any 
part  of  the  transmission  system  on  which  trouble  occurs 
without  seriously  disturl)ing  the  load  on  any  other  part. 
This  may  l)e  done  automatically  or  manually,  depending 
on  the  importance  of  the  loaa.  Mr.  Petty  considered  a 
number  of  lay-outs,  such  as  radial  feeders,  and  loop 
feeders.  The  first  division  may  be  further  divided  into 
bus  feeders,  also  known  as  the  tree  system,  and  indi- 
vidual feeders.  The  tree  system,  as  its  name  indicates, 
may  have  several  branches  which  carry  power  to  load 
centers  and  may  consist  of  a  single  line  of  relatively 
large  capacity  or  of  more  than  one  line  operating  in 
parallel.  In  this  case  the  two  lines  can  be  operated  in 
parallel  or  independently,  and  any  of  the  branch  circuits 
may  be  connected  to  either  line.  In  the  system  of  loop 
feeding  there  are  several  arrangements,  one  which  is 
considered  very  good  being  known  as  the  ring  bus.* 
The  author  has  also  considered  the  question  of  line 
efficiency  as  related  to  the  cost  of  a  distribution  system 
and  has  gone  into  a  comparison  of  central  station  and 
industrial  distribution. 

Split  or  balance-phase  protection  does  not  work  out 
so  well  if  there  is  trouble  on  two  phases  or  in  the  station 
because  the  current  transformers  are  in  the  split  phase, 
declared  R.  B.  Gerhardt,  Bethlehem  Steel  Company,  in 
the  discussion  of  this  paper.  However,  attention  was 
called  by  Mr.  Petty  to  the  fact  that  the  ring-bus  system 
allowed  only  five  tap-off  substations  as  a  maximum. 

Comparison  of  Three  Methods  of  Laying  Out 
Underground  Transmission 

There  are  three  main  methods  for  installing  under- 
ground conductors  for  distribution  around  a  steel  plant 
— namely,  in  a  tunnel,  in  ducts  or  by  burying  directly  in 
the  earth — A.  L.  Freret,  Tennessee  Coal,  Iron  &  Railroad 
Company,  said  in  his  paper  on  "Underground  Trans- 
mission." The  underground  tunnel  has  advantages  over 
the  two  other  methods  for  comparatively  short  distances, 
where  the  cables  are  connecting  heavy  and  very  impor- 
tant loads,  and  where  it  makes  a  convenient  passage 
from  station  to  station.  Better  ventilation,  accessibility 
of  conductors,  which  allows  frequent  inspection,  and 
ample  space  for  the  installation  of  cables  are  the  chief 
points  of  superiority  of  a  tunnel  installation.  The  initial 
cost,  however,  is  sometimes  prohibitive. 

In  choosing  the  duct  to  be  used  for  an  underground 
system  of  this  class  it  is  very  important  to  provide  ducts 
large  enough  to  take  care  of  the  largest  cable.  Some 
engineers  recommend  using  a  duct  i  in.  ( L2.5  cm.^ 
larger  than  the  outer  diameter  of  the  cable,  but  in  the 
event  of  using  many  cables  of  different  size  it  would 
seem  advisable  to  choose  a  size  of  duct  which  would 
accommodate  the  largest  size  of  cable  which  might  be 
used.  In  this  way  in  laying  out  spare  conduits  any 
cable  could  be  used  that  might  be  required. 

There  is  some  difference  of  opinion  in  regard  to  the 
number  of  ducts  which  should  be  used  in  one  group, 


but,  according  to  Mr.  Freret,  twelve  or  fourteen  should 
be  the  maximum  and  if  more  are  required  they  should 
be  divided  into  two  groups  with  earth  between.  Vitri- 
fied duct  has  many  characteristics  which  make  it  less 
desirable  for  distribution  systems,  he  said,  than  that 
which  is  made  from  fiber.  For  example,  duct  of  the 
vitrified  class  has  many  joints  on  account  of  the  short 
sections,  w^hich  m;'ke  it  harder  to  line  up  properly  and 
is  more  liable  to  leakage.  Besides,  the  inside  of  the  duct 
is  apt  to  have  burrs  which  will  injure  the  lead  casing 
of  the  cable  and  the  material  requires  careful  handling 
to  prevent  breakage.  Vitrified  duct  will  also  melt  under 
short  circuits,  sometimes  causing  injury  to  other  cables 
or  so  destroying  the  duct  as  to  render  it  unfit  for  use 
again  unless  very  expensive  repairs  are  made.  Concrete 
ducts  have  the  greatest  arc-resisting  qualities. 

In  the  layout  of  a  .system  the  manholes  are  next  in 
importance  to  the  ducts  themselves.  Concrete  manholes 
seem  preferable  to  brick,  being  cheaper  to  build  and 


•The  double-ring  bus  system  of  the  Bethlehem  Steel  Company's 
plant  at  Sparrows  Point,  Md..  was  described  by  K.  B.  Gerhardt 
In  the  July  24  issue  of  the  Electrical  WoRLi). 


BLOOMING     MILLS    OF    THIS    TYPE    WITH     ELECTHIC     UKIVE    ARE 

TURNING  OUT  TONNAGES   COMPARABLE   WITH 

STEAM  EQUIPMENT 

easier  to  waterproof.  They  should  be  of  sufficient  size 
to  permit  laying  the  cables  along  the  side  walls  and  to 
facilitate  drawing  in,  splicing,  etc.,  but  should  not  be  so 
large  as  to  cause  too  sharp  and  pronounced  bends  in  the 
cable  when  leading  it  from  the  duct  to  the  wall. 

The  author  also  took  up  a  discussion  of  insulation  for 
cables,  and  the  conclusion  is  reached  that  for  plants 
where  continuity  of  service  is  important  varnished  cam- 
bric is  by  far  the  best  insulation  for  cables  and  the 
cheapest  for  underground  work  in  the  long  run. 

In  considering  paper-insulated  and  varnished-cambric- 
insulated  cables  the  external  heat  conditions  are  impor- 
tant, James  Farrington,  La  Belle  Iron  Works,  said,  and 
in  case  of  high  external  temperatures  paper  is  the  bet- 
ter material.  Barriers  between  cables  in  tunnels  are 
important  to  localize  cable  troubles,  Albert  Hovey, 
Standard  Underground  Cable  Company,  added. 
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T.  E.  Keating,  Westinghouse  Electric  &  Manufactur- 
ing Company,  presented  some  of  the  specific  points  to 
be  considered  in  the  economic  design  of  a  power  plant 
for  a  steel  mill  by  assuming  a  hypothetical  case  and 
working  out  the  solution.  In  discussing  this  paper  Gor- 
don Fox,  American  Steel  &  Tube  Company,  stated  that 
as  the  load  on  steel  plants  varied  sometimes  4,000  kw. 
or  5,000  kw.  in  less  than  a  minute  a  margin  above  the 
regular  working  steam  pressure  should  be  carried  in 
order  to  take  care  of  these  sudden  overloads.  He  said 
that  his  company  had  installed  duplicate  equipment  to 
take  care  of  the  operations  which  absolutely  had  to  pro- 
ceed to  keep  the  mill  running  in  case  of  breakdown  of 
the  regular  equipment.  Walter  C.  Kennedy  concurred 
with  Mr.  Fox  that  several  plants  should  be  constructed 
around  the  different  parts  of  the  mill  in  order  to  make 
use  -of  the  waste  heat  generated  in  the  different  loca- 
tions. Benjamin  J.  Fernald,  Kerr  Turbine  Company, 
said  that  he  thought  the  fixed  charges  as  stated  in  Mr. 
Keating's  paper  were  too  low  and  that  they  would  prob- 
ably run  from  20  to  30  per  cent,  with  an  average  of  25 
per  cent.  He  said  the  cost  of  money  should  average 
about  15  per  cent  and  10  per  cent  should  be  allowed  for 
depreciation.  Coal  was  also  higher  than  $5,  the  figure 
given  by  Mr.  Keating,  and  when  insurance  is  added  to 
this  the  total  cost  would  be  about  25  per  cent.  Mr. 
Keating  agreed  that  they  might  be  higher  than  allowed 
in  his  paper,  but  said  that  he  believed  they  should  not 
be  over  20  per  cent. 

The  processes  in  a  steel  plant  are  of  such  a  nature 
that  delay  at  any  one  point  in  the  progression  is  usually 
felt  all  along  the  line.  R.  H.  Keil  asserted  in  his  paper 
on  "Current  Limiting  Reactance." 

Since  interruptions  to  the  power  suppl.v  are  just  as 
serious,  while  they  last,  as  any  other  delay,  it  becomes 
imperative  to  do  everything  within  reason  to  assure 
continuity  in  the  supply  of  power.  Spare  generating 
equipment,  double  feeders  to  all  important  substations, 
and  duplicate  buses  and  switching  equipment  help,  but 
none  of  them  limits  the  amount  of  damage  doiio  to  equip- 
ment during  short  circuits  or  other  electrical  failures 
either  in  degree  or  extent.  For  this  purpose  reactance 
coils  have  been  found  very  effective  in  cenbi'al  stations 
and  in  some  steel-mill  power  houses. 

Need  for  Educational  Courses  Felt  in  Training 
OF  Steel-Mill  Electricians 

Realizing  the  pressing  need  of  some  mean.>:  of  cutting 
down  mill  delays  and  of  getting  inspectors  and  operators 
on  the  job  who  can  efficiently  handle  and  make  repairs 
to  electrical  equipment,  the  educational  committee  is 
preparing  a  textbook  and  suggest;-!  that  the  electrical 
superintendent  of  each  steel  mill  start  a  class  of  about 
twelve  men  in  a  six  weeks'  course  of  practical  instruc- 
tion in  the  operation,  maintenanc'B  and  theory  of  the 
electrical  equipment  in  their  plants.  A  suggested  divi- 
.sion  by  weeks  of  such  a  course  was  as  follows : 

First  Wee/i.— Motors:  Types;  assembling;  relation  of 
poles;  interpoles  and  connections;  brush  setting;  bearings; 
connections. 

Second  Wecfc.— Manual  Controllers:  Types;  repairs  to 
segments;  repairs  to  fingers;  adjustment  of  fingers;  pres- 
sure required;  familiarity  with  connections  and  spare  parts. 

Tliird  Week. — Automatic  Controllers:  Contactors;  oper- 
ation, adjustments;  contacts;  wiring;  overloads;  relays; 
spare  parts. 

Fourth  Week. — Brakes:  Types;  windings;  setting;  oper- 
ation; adjustments;  connections  and  spares. 

Fifth    Week. — Magnets;     Operator's    controller;    magnet 


assembling;  resistance  connections;  opei-ation  and  installa- 
tion. 

Sixth  Week. — General :  Inspection  and  repairs  to  all 
kinds  of  electrical  apparatus;  importance  of  keeping  equip- 
ment clean;  ordering  spare  parts. 

Necessity  for  Standardizing  Motors,  Cranes, 
Controls  and  Lighting 

Sub-committees  of  the  standardization  committee, 
W.  T.  Snyder,  National  Tube  Company,  chairman, 
brought  suggestions  for  discussion  before  the  conven- 
tion for  standardizing  motors,  cranes,  control  and  light- 
ing equipment.  Requests  for  suggestions  for  standard- 
izing direct-current  mill-type  motors  and  induction  mo- 
tors were  made  by  the  motor  sub-committee,  of  which 
D.  M.  Petty  is  chairman. 

For  maintenance  where  direct-lighting  systems  are 
used  the  committee  suggested  a  schedule  showing  inter- 
vals of  cleaning  (in  days)  as  follows: 


^,          ,     .  . .                           If  Units  Are  If  Units  Are 

Characteristic                               -nr-     j  mi.           i-i 

of  Location                               ^iped  thoroughly 

Out*  Washed 

Very  dirty    . 3  5 

Dirty  7  10 

Average    15  20 

Clean    30  40 

•Washing  every  third  or  fourth  interval  assumed. 

Di.scussing  standardization  of  cranes,  E.  S.  Lammers, 
National  Tube  Company,  chairman  of  this  sub-commit- 
tee, said  that  from  the  viewpoint  of  duty  the  various 
crane  ratings  now  employed  in  steel-mill  practice  could 
be  boiled  down  to  a  small  group  of  standards  that  would 
meet  the  requirements  of  all  usual  crane  appliances 
and  eliminate  further  arbitrary  selections.  As  a  whole 
the  committee  did  not  lay  stress  on  standard  trolley 
spans  except  as  a  matter  of  refinement.  The  greatest 
need  of  all  is  a  standard  bearing  for  the  different-size 
shafts.  This  alone  would  accomplish  much  toward  re- 
ducing the  burden  and  cost  of  maintenance.  The  build- 
ers now  agree  on  the  type,  but  owing  to  the  lack  of 
co-operation  differ  on  the  detail.  In  conclusion  the  com- 
mittee recommended  that  the  steel-mill  members  of  the 
association  and  the  crane  builders  be  invited  to  become 
active  members  of  the  Crane  Standardization  Club  of 
the  association,  each  member  to  send  one  official  repre- 
sentative, or  more,  to  a  monthly  meeting  for  the  pur- 
pose of  discussing  and  adopting  crane  standards. 

That  standardization  be  continued  during  the  coming 
year  on  the  simpler  forms  of  magnetic-type  controller 
for  cranes  and  hoists  and  al-so  for  general  mill-table 
service  was  suggested  by  F.  J.  Burd,  Cambria  Steel 
Company,  chairman  of  the  sub-committee  on  control 
standardization.  Some  of  the  requirements  common  to 
direct-current  220-volt  forms  of  magnetic  control,  as 
applied  to  cranes,  mill  tables  and  general  reversing  serv- 
ice, proposed  by  the  committee  as  standard  were:  Con- 
trol to  break  both  sides  of  the  main  circuit  every  time 
the  motor  is  cut  off  the  lines ;  overload  relays  with  elec- 
trical reset  to  be  u.sed  in  both  main  lines;  the  number 
of  accelerating  points  to  be  as  follows:  Up  to  25  hp., 
3  points;  up  to  75  hp.,  4  points;  up  to  150  hp.,  5  points. 

Regarding  illumination  the  sub-committee  on  this 
subject,  Ward  Harrison,  National  Lamp  Works,  chair- 
man, stated  that  in  conjunction  with  the  bowl-enameled 
lamp  the  R.  L.  M.  standard-dome  reflector  provides  a 
lighting  ecpiipment  that  will  meet  most  requirements  of 
the  steel  industry. 


Industrial  Support  for  Central  Stations 

In  a  Message  to  Business  Men  They  Are  Asked  to  Advocate  Higher  Rates 
and  Also  to  Furnish  Capital  Demands  for  Power  Reaching  Emergency- 
Stage      Isolated   Plants   Are  Far  More  Costly  than  Purchased  Energy 

By  JOHN  MILTON  McMILLIN 

Assistant  Manager  Bond  Department  Henry  L.  Doherly  &  Company 


A  HEAD-ON  collision  has  occurred  between 
the  rising  rental  charge  for  new  capital  and 
the  regulations  which  govern  "the  reasonable 
rate  of  return"  which  capital  may  earn  in  a 
public  utility.  This  condition  is  of  far-reaching  effect 
and  has  not  yet  produced  all  of  the  complications  that 
it  may,  but  manufacturers  who  depend  largely  upon 
electric  power  are  already  beginning  to  feel  it. 

How  is  an  electric  central  station  going  to  continue 
making  plant  extensions  with  capital  costing  from  10 
to  15  per  cent  net  when  the  public  service  regulations 
often  assume  that  about  8  per  cent,  plus  an  allowance 
for  depreciation,  is  the  limit  which  the  new  capital 
should  be  permitted  to  earn?  Who  will  put  up  the 
money  and  services  without  the  hope  of  gain,  and  what 
has  the  power  company  to  gain  even  if  it  now  has  the 
money?  Ifow  far  can  the  power  company  go  in  build- 
ing extensions  out  of  the  reinvestment  of  its  earnings 
if  there  is  legally  required  about  ten  dollars  of  capital 
to  bring  80  cents  of  annual  net  earnings  for  interest 
and  dividends?  Where  is  the  manufacturer  going  to 
come  out  who  now,  to  keep  up  with  his  own  growth, 
expects  to  get  increased  service  from  a  central  power 
station  which  has  already  been  fully  loaded  by  the 
mad  scramble  for  power  the  last  few  yeai-s  in  nearly 
all  manufacturing  centers?  What  other  solution  for 
this  condition  can  there  be  than  that  the  power  user 
shall  furnish  this  new  capital  and  also  exert  his 
influence  toward  permitting  higher  rates  for  electric 
service  ? 

Help  in  answering  these  questions  can  only  be 
expected  when  the  users  of  electric  service  become 
better  acquainted  with  some  angles  of  the  electric 
power  business  which  ordinarily  are  not  understood 
by  the  general  public.  However  much  we  may  hope 
that  part  of  the  difficulties  are  only  temporary',  some- 
thing must  be  done  now.  Already  the  increasing 
demands  for  electric  service  in  certain  manufacturing 
centers  have  practically  reached  a  condition  of  emer- 
gency. 

Central-Station  Power  by  Far  the  Cheapest 

The  cost  of  adequate  power  cannot  be  avoided 
through  manufacturers  building  their  own  individual 
plants.  There  are  very  many  other  reasons  why  this 
is  true  in  addition  to  the  matter  of  the  bare  dollars  of 
original  cost.  For  one  thing,  the  production  of  power 
is  a  specialty  which  can  best  be  handled  by  specialists 
who  give  their  lives  to  that  sole  subject.  Again,  the 
power  station  has  to  be  located  where  it  can  obtain 
adequate  condensing  water,  whereas  the  manufacturer 
might  much  better  locate  his  factory  at  the  best  site 
from  the  point  of  view  of  railway  facilities  and  the 
convenient  housing  of  employees.  The  production  of 
power  in  large  quantities  reduces  the  cost  per  unit  just 
as  in  the  production  of  anything  else.  In  spite  of 
advancing  electric  rates,  there  is  a  greater  amount  of 
stability  in  the  public  service  power  item  than  in  almost 


any  other  element  of  cost  with  which  a  manufacturer 
has  to  reckon. 

The  big  outstanding  fact  of  the  case,  however,  is 
that  the  community  as  a  whole  and  the  manufacturers 
as  individuals  can  obtain  power  facilities  for  less 
capital  outlay,  in  addition  to  lower  operating  costs,  by 
working  through  the  central  station  than  by  any  other 
means.  This  is  true  even  if  they  furnish  the  whole 
amount  of  capital  required  to  enlarge  the  capacity  of 
the  public  utility  plant.  The  power  load  of  ten  manu- 
facturers each  of  whom  requires  1,000  kw.  can  be 
carried  by  a  smaller  central  station  than  an  aggregate 
of  individual  power  plants.  This  is  because  the  central 
station  will  only  have  to  reckon  with  the  average  load, 
whereas  each  individual  plant  would  have  to  be  large 
enough  to  carry  the  maximum,  and  even  then  would  have 
no  reserve  capacity.  Still  further  savings  in  capital 
i-equirements  are  made  possible  by  the  lessened  cost  of 
the  larger  generating  machines  per  unit  of  capacity. 
In  round  figures,  the  necessary  capital  to  furnish  the 
power  requirements  of  a  manufacturer  is  more  than  cut 
in  two  by  having  the  additional  capacity  installed  in  the 
plant  of  the  public  service  company.  Similar  savings 
in  operating  economies  in  the  central  power  station 
have  brought  the  usual  power  charges  of  a  public 
service  company  down  very  much  below  what  a  manu- 
facturer would  have  to  spend  to  generate  the  same 
power  in  his  own  isolated  plant,  even  if  he  could  get 
the  coal.  In  round  figures,  this  item  also  is  approx- 
imately cut  in  half.  Public  service  regulations  require 
that  these  charges  be  reasonable. 

Difficulties  of  the  Public  Utilities 

The  most  puzzling  question  in  the  mind  of  the 
average  business  man  is  why  the  public  utility  com- 
panies are  so  often  seen  in  difficulties  trying  to  raise 
new  capital.  He  is  puzzled  to  observe  it  even  when 
earning  statements  show  that  a  company  is  making  an 
apparent  success.  Some  light  ought  to  be  thrown  on 
that  subject  at  once.  One  reason  is  that  while  the 
biggest  single  item  of  necessary  capital  in  a  manufac- 
turing enterprise  is  usually  a  talent  for  trade,  the 
biggest  single  item  of  capital  required  in  the  electric 
power  business  is  cash.  Another  reason  is  that  while 
the  average  business  man  is  permitted  to  earn  all  he 
can  without  any  regard  to  the  amount  of  cash  invested 
in  his  business,  a  public  utility  company,  under  most 
of  the  laws  and  the  spirit  of  all  of  them,  is  permitted 
only  to  make  net  earnings  w'hich  are  definitely  measured 
by  the  dollars  invested  in  the  cost  of  establishing  the 
business,  with  the  further  stipulation  that  this  rate 
of  return  shall  be  very  moderate  indeed. 

Supposing  that  a  public  sers-ice  corporation  is  per- 
mitted to  establish  rates  which  will  produce  net  earn- 
ings from  its  operations  equivalent  to  an  8  per  cent 
return  on  the  capital  invested  in  the  business,  how  much 
is  thero  going  to  be  left  for  plant  extensions  after  pay- 
ing   even    the    most    moderate    dividends    and    pre-war 
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interest  charges?  It  must  be  obvious  to  any  practical 
man  that  if  such  a  company  were  earning  $800,000  per 
annum  it  might  require  $10,000,000  of  new  capital  to 
double  the  business,  and  there  have  been  instances 
recently  where  the  very  great  demands  for  electric 
power  have  required  the  doubling  of  the  plant  facilities 
of  an  electric  central  station  in  a  year. 

Normally,  there  is  a  dependable  source  of  a  fairly 
uniform  and  continuous  supply  of  new  capital  for  such 
purposes.  It  is  available  through  the  requirements  of 
conservative  investors  who  place  part  of  their  savings 
in  the  public  service  business,  and  further  augmented 
by  the  investment  requirements  of  banks,  insurance  com- 
panies, estates,  etc.  These  buyers  are  satisfied  with  the 
moderate  rate  of  return  afforded  by  such  securities 
because  they  recognize  the  protection  afforded  their 
capital  through  the  public  service  laws  and  regulations. 
These  regulations,  while  they  do  permit  only  a  moderate 
rate  of  return,  nevertheless  usually  make  that  small 
return  more  dependably  secure  than  is  the  case  in  many 
other  lines  of  business.  But  when  credit  conditions 
tighten  up  and  investors  cease  buying  securities  these 
sources  of  new  capital  vanish  and  public  service  plant 
construction  must  come  to  a  dead  stop.  The  earnings 
of  the  company  are  wholly  inadequate  as  a  rule  to 
finance  any  appreciable  part  of  capital  requirements 
of  a  rapidly  growing  public  utility  company. 

There  has  been  a  marked  falling  off  in  the  amount  of 
investment  funds  for  public  utilities  during  the  present 
year,  and  during  the  last  six  months  there  has  been  only 
the  most  meager  supply  of  it  in  comparison  with  the 
pressing  demands  for  public  utility  plant  extensions. 
The  owners  and  operators  of  such  properties  in  many 
cases  thought  at  first  that  this  condition  would  be 
temporary,  but  soon  found  that  they  could  not  go  on 
very  far  through  borrowing  capital  from  bankers  and 
others  on  short-time  arrangements.  The  volume  of 
credit  available  for  such  purposes  early  became  an 
almost  negligible  factor.  Where  construction  was  con- 
tinued it  therefore  had  to  be  paid  for  out  of  cash 
reserves.  Obviously  this  last  remedy  could  not  be  used 
indefinitely.  Thus  it  has  come  about  that  power-plant 
construction  has  had  to  be  greatly  curtailed  for  the 
simple  and  practical  reason  that  it  could  not  be  con- 
tinued, however  much  the  operators  might  have 
believed  it  to  be  sound  business  to  go  on  with  the  work. 

What  Can  Be  Done  About  It? 

Now,  how  can  the  man  who  wants  to  do  something 
about  it  help  to  mend  this  condition?  For  one  thing 
he  must  right  about  face  in  regard  to  his  attitude  on 
rate.s  for  electric  service.  Niggardliness  on  the  part  of 
many  communities  has  effectually  prevented  public 
service  corporations  from  establishing  rates  high 
enough  even  to  produce  net  earnings  equivalent  to  the 
meager  allowance  permitted  under  public  service  laws 
and  regulations.  Many  a  public  service  manager  who 
knows  that  the  earnings  of  his  property  are  only  a  half 
or  a  third  of  even  the  "reasonable  rate  of  return"  on  the 
valuation  of  the  property  and  the  business  dares  not 
attempt  the  establishment  of  the  increase  in  rates 
necessary  to  correct  this  condition.  He  has  been  dis- 
couraged by  the  grievous  experiences  he  has  heretofore 
had  in  collisions  with  popular  ideas  of  right  rates. 

Happily  this  condition  is  by  no  means  universal. 
There  are  communities  where  a  much  more  broad- 
minded  consideration  is  given  to   rate  problems.     But 


under  the  best  of  conditions  the  usual  attitude  is  merely 
a  willingness  to  let  the  public  utility  live,  not  a  willing- 
ness to  see  it  prosper,  and  even  where  this  is  true  your 
average  business  man  takes  rather  a  passive  interest 
in  the  situation.     He  must  take  a  militant  attitude. 

How  THE  Business  Men's  Help  Will  Tell 

The  aggressive  help  of  business  men  will  very  quickly 
make  a  great  deal  of  difference.  The  public  service 
company  is  naturally  the  biggest  optimist  in  a  town. 
It  has  to  be,  for  its  investment  is  absolutely  anchored 
there.  Its  only  hope  for  the  future  is  the  future 
of  the  community.  It  will  take  heart  and  find  hope 
with  less  encouragement  than  any  other  business  enter- 
prise in  the  town.  Finding  itself  backed  up  in  a  pros- 
pective rate  increase  by  the  aggressive  and  militant 
friendship  of  the  majority  of  business  men,  it  will 
generally  find  some  way  to  manage  its  affairs  so  that 
the  growth  of  the  community  and  its  industries  need 
not  be  retarded  for  a  lack  of  adequate  public  service. 

Increased  rates,  however  generous,  will  only  solve  the 
problem  in  part,  for  to  the  investor's  mind  this  will 
merely  correct  past  errors.  New  capital  must  be  found 
for  enlargements  of  plant  facilities,  and  plans  to  find 
it  should  be  laid  right  now,  for  boilers  and  turbines 
cannot  be  supplied  in  thirty  days  after  the  need 
becomes  insistent.  The  next  thing  the  business  man 
must  therefore  prepare  himself  to  do  is  to  advance  out 
of  his  own  funds  a  substantial  portion,  if  not  all,  of 
the  cost  of  plant  extensions  required  to  handle  his 
increasing  business.  He  can  reduce  the  burden  which 
he  will  thus  have  to  assume  by  a  prompt  and  vigorous 
spirit  of  co-operation  with  the  public  service  company 
in  the  effort  to  establish  rates  for  service  sufficient  to 
encourage  the  bondholders  and  stockholders  whose 
money  is  already  invested. 

In  providing  these  advances  short-term  loans  will  not 
solve  the  problem.  A  number  of  power  companies  have 
joined  with  their  customers  in  that  temporary  expe- 
dient during  the  last  few  months;  but  so  far  as  the 
public  service  companies  are  concerned  this  has  been 
a  makeshift  and  not  a  policy.  Help  to  finance  new 
extensions  on  any  great  scale  will  very  likely  have  to  be 
obtained  through  investment  in  longer-term  securities 
than  have  heretofore  been  considered.  Very  likely  it 
will  be  a  matter  of  ten-year  bonds,  or  it  may  have  to 
be  managed  through  preferred-stock  subscriptions.  An 
advantage  in  the  latter  would  lie  in  the  fact  that  the 
purchase  of  junior  securities  would  assist  in  the  sale 
of  bonds  to  general  investors. 

Encouragement  of  the  expansion  of  railway  facilities 
was  withheld  until  the  natural  inevitable  result  was 
congestion  of  appalling  proportions.  The  present  rail- 
way capacity  now  limits  commerce  like  the  neck  of  a 
bottle.  Will  practical  business  men,  with  that  lesson 
before  them,  permit  a  similar  result  in  electric  power 
capacity?  Unlike  the  railroad  problem,  which  required 
a  national  willingness  to  face  it,  the  public  utility  situa- 
tion in  each  individual  case  can  be  discussed  and  acted 
upon  by  just  the  small  percentage  of  citizens  in  any 
community  who  usually  mold  its  public  opinion. 

The  two  simple  expedients  suggested,  prompt 
advances  in  rates  and  financial  assistance  from  cus- 
tomers, are  both  entirely  practical.  In  many  manufac- 
turing communities  whose  industries  are  growing  a 
l>aiiic  demand  for  electric  power  within  the  next  twelve 
months  is  the  only  apparent  alternative. 


Features  of  37,500-Hp.  Water  Turbines 

Not  Being  Handicapped  by  Competitive  Bidding,  the  Manufacturers 
of  the  35,000-Hp.  Niagara  Falls  Wheels  Have  Incorporated  Ideas 
Therein  That  Assure  Maximum  Reliability  and  Efficient  Operation 


THE  new  100,0()0-hp.  extension  to  the  plant  of 
the  Niagara  Falls  Power  Company,  which  was 
considered  from  the  general  engineering  view- 
point in  previous  contributions  by  J.  L. 
Harper,  G.  R.  Shepard,  N.  R.  Gibson  and  L.  S.  Bern- 
stein, contains  the  most  powerful  hydraulic  turbines 
ever  built.  Two  were  furnished  by  the  1.  P.  Morris 
department  of  the  William  Cramp  &  Sons  Ship  & 
Engine  Building  Company  and  one  by  the  Allis- 
('halmers  Manufacturing  Company.  As  pointed  out  be- 
fore, the  contracts  +'oi'  these  wheels  were  not  placed  on 
a  basis  of  competitive  bids,  but  general  dimensions,  ex- 
ternal appearance,  paralleling  characteristics  and  gen- 
eral excellence  were  specified. 

Water  Wheel   and  Generator  Considered 
as  Homogeneous  Unit 

Speed  Ring  Integral  Part  of  Foundation — Cast-Iron  Pit 

Liner — Guide-Vane    Wear   Minimized — Governor 

Is  Very  Steady  and  Positive — Hydraucone 

Regainer  Employed 

By  W.  M.  White 

Manager  and  Chief  Eiujinvcr  Hydraulic  Department  Allis- 
Chalmers  Manufacturing  Company 

SINCE  the  design  of  the  entire  Allis-Chalmers  hydro- 
electric unit  was  under  the  control  of  a  single  group 
of  engineers,  it  was  possible  to  consider  the  structure 
properly  as  a  homogeneous  unit  and  correctly  to  pro- 
portion and  correlate  the  various  elements.     Its  most 


.-•■triking  features  are  the  form  of  casing,  governor, 
interconnecting  barrel,  brake  support   and  draft  tube. 

The  casing  is  made  up  of  a  multiplicity  of  conical 
sections  of  plate  steel  of  gradually  reducing  cross- 
sectional  area  around  the  turbine.  The  plates  are 
1  iveted  to  the  flanges  of  a  cast-steel  speed  ring,  which 
forms  an  integral  part  of  the  casing  and  the  foundation 
of  the  turbine  parts. 

Water  from  the  casing  to  the  runner  is  controlled  by 
means  of  twenty  cast-steel  guide  vanes.  Each  vane  is 
operated  Ijy  a  lever  through  a  link  attached  to  the 
shifting  ring  on  the  outside  of  the  turbine  and  is  held 
in  position  by  two  thrust  bearings,  one  supporting  the 
weight  and  the  other  resisting  the  upward  hydraulic 
thrust  when  the  unit  is  in  operation.  The  thrust  bear- 
ings are  so  adjusted  that  the  guide  vane  is  held  in  a 
central  position  between  the  distributer  plates;  conse- 
([uently  there  is  no  wear  between  the  ends  of  the  vanes 
and  the  distributer  plates.  Around  each  vane  stem  is 
a  stuffing  box  to  prevent  water  from  flowing  through 
the  bronze  bearings  supporting  the  vane — a  specially 
desirable  feature  in  that  silt  and  sand,  which  would 
tend  rapidly  to  wear  the  main  supporting  journal,  are 
not  carried  between  the  surfaces  by  leakage.  The  vane 
stems  are  attached  to  the  shifting  ring  through  links 
so  proportioned  as  to  fail  before  a  guide  vane  or  its 
stem  is  strained  beyond  its  elastic  limit. 

The  runner  is  made  of  gray  iron  in  one  casting  and 
is  bolted  to  a  cast-iron  hub  which  is  keyed  to  the  tapered 


•Second  Installment  of  a  symposium  on  the  100,000  hp.  exten- 
sion to  Station  No.  3  of  the  Niagara  Falls  Power  Company,  see 
Sept.   18,   1920,  issue  of  the  Electrical  World. 


HGS.    1    AND   2— TWO   NEW   37,500-HP.    UNITS   OF   THE    MAC.\RA     FALLS  POWER  COMPANY 

built    by    different    manufacturers    (left.    I.    P.       rated    at   32.500   Ijya..    12.00q_  volts,   and   the   units   operate   at   150 


Tlie    units    w  _ 

Morris  wheel  and  AVestinghouse   generator :   right.   Allis-Chalmers 
lunit)     under    the    same    general    specifications.       Generators    are 


r.p.m.  uniler  2H-ft.  head.     Two  types  of  draft  tubes  are  shown — 
tiie  spreading  draft  tube  and  hydraucone. 
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end  of  the  turbine  shaft.  The  turbine  guide  bearing 
consists  of  lignum  vitae  fitted  into  cast-iron  blocks 
having  the  end  grain  of  the  lignum  vitse  toward  the 
shaft.  The  bearing  of  this  unit  is  5  ft.  (1.5  m.)  in 
length  and  is  made  in  two  portions  for  convenience  in 
dismantling  and  ease  of  handling.  The  bearing  is 
lubricated  by  water  supplied  from  the  headrace  through 
fine  strainers.  Connection  is  also  made  to  the  city 
mains  for  use  of  filtered  water  during  times  when  head- 
race water  contains  considerable  silt  and  sand. 

A  feature  of  design  peculiar  to  this  unit  is  the  cast- 
iron  pit  liner  forming  the  turbine  pit  and  transmitting 
the  weight  of  the  generator  through  this  pit  liner 
directly  to  the  speed  ring  and  through  the  vanes  of  the 
speed  ring  to  the  foundation.  Interalignment  of  the 
generator,  turbine,  etc.,  is  thus  permanently  insured. 

The  guide  vanes  of  the  turbine  are  controlled  by 
means  of  water  pressure  on  two  pistons  connecting  to 
opposite  sides  of  the  shifting  ring.  This  arrangement 
keeps  the  governor  pipes  outside  of  the  turbine  chamber 
and  enables  the  cover  plate  of  the  turbine  to  be  removed 
without  disturbing  the  cylinders  and  governor  piping. 

Another  interesting  feature  of  design  is  the  governor 
equipment  especially  designed  for  this  unit.    The  posi- 


tion of  the  stems  on  the  guide  vanes  is  such  that  the 
vanes  will  be  in  hydraulic  balance  when  about  one-third 
open.  They  will  require  considerable  force  to  close  or 
still  further  open  the  vanes  from  that  point,  but  both 
forces  are  minimized.  With  a  difference  between  the 
sides  of  the  governor  pistons  equal  to  an  operating  pres- 
sure of  200  lb.  (14  kg.  per  sq.cm.)  and  consequently 
by  the  usual  method  of  rating  governors,  the  governor 
of  this  unit  has  a  capacity  of  240,000  ft.-lb.  (33,120 
kg.-m.).  The  operating  pressure  to  the  cylinders  is 
controlled  by  means  of  a  four-ported  piston  valve  in 
the  governor  stand.  This  valve  is  moved  axially  by 
varying  the  pressure  on  each  end  of  its  body  by  meaiif; 
of  another  four-ported  piston  valve,  which  in  turn  is 
moved  by  a  pilot  valve.  With  this  arrangement  the 
force  exerted  upon  the  flyball  mechanism  is  not  suffi- 
cient to  prevent  the  flyballs  taking  up  their  exact  posi- 
tion corresponding  to  the  speed  of  the  unit. 

Direct-connected  flyballs  were  used  to  secure  steady, 
positive  and  as  near  frictionless  operation  as  possible. 
The  mechanism  consists  essentially  of  a  fixed  collar 
clamped  around  the  main  turbine  shaft  and  a  movable 
collar  held  in  position  and  away  from  the  shaft  by  four 
sets  of  ball-bearing  toggle  joints  placed  90  deg.  apart. 
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FIG.   5 — REPRESENTATIVE  VIEWS  OF   HYDRAULIC  UNITS   BEFORE  ASSEMBLY 

(A)  and   (B).  runner  nn<l  a.ssemblcd  unit  of  I.  P.  Morris  construction.      (C)    Johnson  valve  for  control  Of 
water    in    pen.stock.<i,    and    (D)    AUis-Chalmers    runner. 
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The  governor  has  been  adjusted  to  close  the  turbine 
gates  from  wide  open  to  completely  closed  in  three 
seconds  of  time  and  to  open  them  from  closed  to  wide- 
open  position  in  four  seconds  of  time.  It  is  expected 
that  the  rise  of  speed  with  40,000  hp.  suddenly  thrown 
off  the  unit  will  not  exceed  25  per  cent.  The  regulation 
of  the  unit  and  the  normal  load  conditions  are  remark- 
ably steady  and  positive. 

One  of  the  greatest  losses  in  hydraulic  turbines  is 
in  the  energy  discharged  from  the  runner.  Heretofore 
efforts  have  been  made  to  utilize  this  energy  by  trans- 
forming the  velocity  into  pressure  for  maintaining 
below  the  runner  greater  vacuum  than  would  normally 
result  from  the  elevation  of  the  runner  above  taihvater 
level.  In  these  units,  however,  the  diameter  of  the 
runner  is  so  large  compared  to  the  distance  from  the 
runner  to  the  tailwater  level  that  it  was  not  feasible 
to  design  the  draft  tube  in  this  manner.  Consequently 
a  hydraucone  regainer  was  used.  This  is  a  chamber 
having  the  general  form  which  the  jet  of  water  would 
take  upon  striking  the  impinging  surface  except  that 
the  capacity  of  the  chamber  is  gradually  greater  in  area 
in  the  direction  of  flow  than  that  required  to  just  close 
the  hydraucone.  The  radially  extending  passage  also 
affords  a  means  of  regaining  for  useful  effect  the  whirl 
of  the  water  as  it  leaves  the  runner  at  partial  loads. 
It  is  not  within  the  scope  of  this  article  to  discuss  at 
length  the  hydraucone,  but  a  discussion  of  it  will  appear 
soon   in  one  of  the  engineering  journals. 

Two  Water  Wheels  for  Generators 

of  Different  Make 

Cast-iron  Casing  Affords  Smooth  Contour,  Resists  Cor- 
rosion and  Supports  Unit — Load-Spreading  Draft 
Tube  Reduces  Vibration  and  Improves  Effi- 
ciency— Grease  Gun  for  Lubrication 

By  Lewis  F.  Moody 

Assistant  to  Vice-PreKidtnt  and  Consulting  Engineer 

William  Cramp  &■  Sons  Ship  &  Engine 

Building  Company 

THE  I.  P.  Morris  turbines  are  of  the  vertical-shaft, 
single-runner  type,  having  cast-iron  volute  casini^'s 
embedded  in  the  concrete  of  the  power-house  substruc- 
ture. Particular  care  was  taken  to  provide  an  efficient 
water  passage  at  every  point.  Owing  to  the  construc- 
tion of  the  turbine  casing  of  cast  iron,  it  has  been  pos- 
sible to  preserve  smooth  surface  contours  for  the 
internal  surfaces  of  the  casing  and  to  avoid  all  local  dis- 
turbances in  the  flow  due  to  abrupt  changes  of  direction 
or  irregular  surfaces.  The  casing  is  stayed  across  the 
distributer  by  a  cast-steel  speed  ring,  the  vanes  of 
which  line  up  with  alternate  guide  vanes  when  the 
latter  are  in  the  position  corresponding  to  maximum 
efficiency.  After  passing  through  the  runner,  the  water 
enters  a  straight  conical  draft  tube  of  cast  iron  built 
in  sections.  From  the  lower  end  of  the  cast-iron  sec- 
tion of  draft  tube  the  remainder  of  the  tube  is  molded 
in  the  concrete  substructure. 

The  draft  tube  is  of  a  new  type,  the  "spreading  draft 
tube,"  the  design  of  which  has  been  carefully  calculated 
and  verified  by  many  tests  of  experimental  models  both 
under  conditions  of  smooth  stream-line  flow  and  under 
the  actual  conditions  of  flow  experienced  when  the  dis- 
charge is  received  from  a  runner.  In  the  design  of  this 
tube  it  has  been  the  object  to  turn  the  water  as  smoothlv 


as  possible  along  paths  of  gradual  curvature  from  the 
vertical  to  the  horizontal  direction  and  to  preserve  sym- 
metry ahiout  the  turbine  axis  to  a  point  where  the 
velocity  has  been  reduced  to  so  low  a  value  that  only  a 
small  amount  of  velocity  head  remains  in  the  water. 
Care  has  been  taken  to  maintain  a  gradual  decrease  in 
the  velocity  by  properly  varying  the  transverse  area  of 


FIG.    1 — LARGEST  PENSTOCK  VALVE  IN  WORLD 

A  John.>ion  hydraulic  valve  nuasuiine  17  ft.  x  24  ft.  over  all  is 
In.stalleii  at  the  bottom  of  each  pen.<itock  close  to  tjie  entranci- 
lo  till'  wluil  ca.sing.  The  valves  an-  balanced  needle-type  valves. 
having  a  movable  plunger  sliding  In  an  Internal  cylinder.  The 
plunger  is  of  differential  form,  providing  two  operating  cliambers 
which  are  alternately  exhausted  to  the  air  to  move  the  plunger, 
the  hydraulic  pressure  in  the  penstock  furnishing  the  sole  actuat- 
ing force.  Local  or  remote  control  can  be  used.  The  valve 
stroke  may  be  set  for  any  time  up  to  a  minimum  of  thirty 
seconds  for  a  complete  stroke  in  cither  direction.  The  valve  can 
also  be  set  to  close  automatically  In  case  of  a  serious  break  in 
the  wheel  casing. 

the  passage  at  all  points  in  the  tube,  in  order  under 
all  conditions  of  operation  to  avoid  the  formation  of 
eddies  or  disturbances  which  may  cause  severe  vibra- 
tion of  the  water  column  in  the  penstock  and  turbine. 

Another  advantage  of  the  form  of  tube  used  is  the 
ability  of  such  a  draft  tube  to  regain  the  energj-  of 
whirling  components  of  velocity  in  the  water  leaving 
the  runner.  This  property  of  the  tube  is  of  value  in 
increasing  the  efliciency  under  part-gate  and  over-gate 
conditions  and  in  increasing  the  margin  of  power  beyond 
the  point  of  maximum  efficiency  of  the  turbine.  Pre- 
liminary tests  of  the  turbine  indicate  that  both  advan- 
tages have  been  realized,  and  in  actual  operation  the 
unit  is  remarkably  free  from  vibration  at  all  gate  open- 
ings. 

The  turbine  runners  are  of  cast  iron,  each  one  being 
in  one  piece  The  specific  speed  of  the  runners  is  1-58 
metric  or  35.5  in  the  foot-pound  system.  At  normal 
discharge  the  corrected  velocity  of  the  water  leaving  the 
runner  and  entering  the  draft  tube  is  21.3  ft.  (6.4  m.) 
per  second,  corresponding  to  a  velocity  head  of  7  ft. 
(2.1  m.),  or  3.3  per  cent  of  the  effective  head  on  the 
turbine. 

Although  the  most  valuable  feature  of  the  new  draft 
tube  is  probably  the  elimination  of  vibration  just  men- 
tioned, it  is  also  estimated  that  this  tube  will  improve 
the  efficiency  over  that  which  could  be  obtained  with 
tubes  containing  elbows  by  from  0.3  per  cent  to  0.4  per 
cent  in  the  efliciency  of  the  entire  turbine  under  con- 
ditions of  normal  gate  operation.  The  same  type  of 
draft  tube  when  applied  to  turbines  of  high  specific 
speed  would,  of  course,  be  capable  of  producing  much 
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greater  increases  in  efficiency  than  is  possible  in  these 
turbines,  which  are  of  moderate  specific  speed.  The 
final  discharge  velocity  from  the  draft  tube  at  normal 
gate  is  approximately  5  ft.  (1.5  m.)  per  second,  corre- 
sponding to  a  velocity  head  of  0.175  per  cent  of  the 
effective  head  on  the  turbine. 

Mechanical  Features 

The  use  of  a  cast-iron  casing,  although  involving  a 
somewhat  increased  cost  as  compared  with  the  use  of 


the  grease  gun.  The  grease  gun  consists  of  a  vertical 
cylinder  and  piston  which  can  be  filled  with  grease  or 
heavy  oil  below  the  piston  and  air  from  the  power- 
house pressure  system  admitted  above  the  piston. 

To  relieve  thrust  above  and  reduce  leakage  around 
the  runner  multiple  or  labyrinth  runner  seals  are  used 
consisting  of  a  series  of  contractions  interposed  in  the 
path  of  the  leakage  water,  alternating  with  enlarge- 
ments in  which  the  velocity  of  the  leakage  flow  produces 
eddies  and  reduces  the  quantity  escaping.     This  provi- 


plate  steel,  furnishes  a  superior  design  in  the  following     sion,  although  affecting  only  a  small  percentage  of  the 


respects:  The  casing  is  absolutely  rigid  and  can  be 
embedded  in  the  concrete  so  as  to  form  a  part  of  the 
substructure,  and  it  can  be  relied  upon  to  transmit  the 
loads  imposed  upon  it  without  distortion.  The  resist- 
ance of  cast  iron  to  corrosion  insures  a  long  life  for 
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the  casing.  Furthermore,  there  is  no  likelihood  of  local 
points  of  weakness  being  developed.  The  casings  were 
subjected  to  hydrostatic  pressure  tests  in  the  shops 
up  to  120  lb.  per  square  inch,  which  is  well  in  excess 
of  any  pressure  to  which  the  casings  can  be  subjected 
in  operation  during  a  quick  gate  closure  resulting  in 
water  hammer. 

The  levers  and  other  parts  of  the  vane-actuating 
mechanism  are  made  sufficiently  strong  so  that  failure 
of  any  portion  should  be  an  unusual  occurrence  even 
when  trash  becomes  lodged  between  two  guide  vanes 
and  the  entire  governor  power  is  concentrated  on  two 
vanes.  Renewable  breaking  links  are  provided  to  pro- 
tect the  mechanism  in  case  undue  load  .should  occur. 
The  operating  ring  is  supported  on  a  ball  hearing  and 
i.s  turned  by  two  cylinders  which  are  bolted  to  ])rackets 
cast  on  the  turbine  casing,  thus  making  the  entire 
operating  mechanism  self-contained  with   the  turbine. 

For  the  lul)rication  of  the  operating  gear,  the  Taylor 
.system  of  lubrication  is  used,  consisting  of  a  central 
grease  gun  supplying  a  system  of  piping  leading  to 
each  individual  bearing.  Admission  of  grease  or  oil 
can  be  controlled  to  each  bearing  individually  by  turn- 
ing a  separate  cock  at  each  bearing,  the  lubricant  being 
forced    into   the   bearing   by   air   pressure   admitted    to 


total  energy  when  the  turbine  is  new,  will  be  of  material 
advantage  in  preventing  a  serious  deterioration  in  effi- 
ciency after  the  unit  has  been  some  time  in  operation. 
The  leakage  above  the  runner  passes  through  a  cored 
space  in  the  turbine  head  cover  and  is  vented  through 
the  runner  hub,  discharging  into  the 
center  of  the  draft  tube. 

The  main  shaft  of  the  turbine  has 
a  lignum-vitse  guide  bearing  in  the  tur- 
bine-head cover,  the  bearing  shell  be- 
ing split  both  horizontally  and  verti- 
cally to  facilitate  its  removal.  Acting 
upon  the  lower  face  of  the  generator 
rotor  are  brakes  consisting  of  a  series 
of  shoes  actuated  by  air  plungers.  The 
operation  of  the  brake  is  controlled 
from  a  cock  on  the  hand-control  stand. 
In  order  to  avoid  running  a  number 
of  large  governor  pipes  from  the  oper- 
ating cylinders  up  to  the  gallery,  witV' 
a  consequent  increase  in  the  length  of 
fluid  column  between  the  governor 
and  the  cylinders,  resulting  in  in- 
creased inertia  of  this  fluid  column, 
the  main  governor  valves  are  separate 
from  the  governor  and  placed  on  the 
level  of  the  generator-room  floor  so 
that  they  are  immediately  above  the 
operating  cylinders.  The  Taylor  con- 
trol system  is  used  with  these  units. 
This  involves  the  use  of  fluid-operated 
plunger  valves  of  the  Johnson  type, 
by  the  operation  of  which  the  operating  cylinders  can 
be  connected  to  either  the  governor  or  the  hand-con- 
trol system.  All  of  the  valves  for  shifting  from  gov- 
ernor to  hand  control  and  back  again  are  controlled 
by  a  single  lever  mounted  on  the  governor  stand  on 
the  gallery. 

The  separate  hand  control  provided  in  addition  to 
the  governor  contains  separate  valves  and  restoring 
mechanism  by  which  the  turbine  gates  can  be  operated 
through  the  pressure  system,  the  gates  being  auto- 
matically maintained  in  any  position  corre.sponding  to 
the  setting  of  the  handwheel.  By  this  means  the 
unit  can  be  operated  on  hand  control  with  the  governor 
and  all  of  its  valves  thrown  out  of  operation  and  made 
available  for  inspection  and  repair.  A  clutch  is  pro- 
vided by  which  the  governor  head  may  be  put  out  of 
operation  without  shutting  down  the  unit  so  that  all 
parts  can  be  made  accessible. 

Among  the  members  of  the  Cramp  company's  organi- 
zation who  have  been  responsible  for  the  design  of  this 
turbine  installation  may  be  mentioned  H.  Birchard 
Taylor,  vice-president;  .John  Overn,  Jr.,  Manager  I.  P. 
Morris  Department;  Frank  H.  Rogers,  hydraulic  engi- 
neer, and  R.  E.  Brunswick  Sharp,  assistant  hydraulic 
engineer. 


Reconnecting  Two-Phase  Induction  Motors 

(  With  Supplement ) 

Tables  and  Winding  Diagrams  Give  Information  Neces- 
sary for  Connecting  Two-Pole  to  Twelve-Pole  Motors  — 
Complete  Data   on    Connecting    Coils  in  Unequal  Groups 

By  A.  C.  ROE 
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WITH  the  information  piven  in  the  accom- 
panyinp  tal)les  and  winding  diagrams  (see 
supplement)  any  motor-repair  man  should 
be  able  to  connect  two-pole  to  twelve-pole 
two-phase  induction  motors  for  any  speed  or  voltage. 
The  data  and  charts  have  been  based  on  years  of  prac- 
tical experience  and  refer  to  the  majority  of  problems 
encountered,  not  to  the  exceptional  ones.  Similar  tables 
and  diagrams  for  three-phase  motors  were  published  in 
the  Electrical  Worlp  for  July  24,  1920. 

From  the  charts  it  can  readily  he  determined  for 
what  voltages  and  speeds  it  is  practicable  to  connect 
any  motor  containing  from  12  to  240  coils.  If  coils 
cannot  be  evenly  divided  between  groups,  the  charts 
indicate  how  the  coils  may  be  divided  and  still  get  satis- 
factory results.  The  winding  diagrams  are  grouped  ac- 
cording to  the  number  of  poles  in  the  winding.  Both 
tables  and  diagran's  apply  to  lap  windings  only. 

There  are  one  voltage  table,  one  master  grouping 
chart  and  six  sub-charts.  The  voltage  table  indicates 
what  changes  should  be  made  in  connections  to  obtain 
certain  voltage  changes.  This  table  is  best  explained 
by  an  example  which  has  been  taken  as  follows:  Sup- 
pose it  is  desirable  to  raise  the  voltage  of  a  motor  con- 
nected four-parallel  from  110  volts  to  220  volts,  whit 
connection  must  be  used?  First,  the  desirad  volta-'e 
must  be  expressed  in  percentage  of  the  original  volt- 
age, and  in  this  case  it  is  200  p3r  cent.  Then,  starting 
at  the  four-parallel  line  in  the  left-hand  column,  this 
line  is  followed  to  the  right  until  the  figure  200  is 
reached.  Directly  above  200  is  given  the  desired  con- 
nection, which  is  two-TDarallel.  The  table  is  used  simi- 
larly for  lowering  a  motor  voltage.  Where  a  blank  space 
occurs  the  change  is  impossible  with  two-pole  to  twelve- 
pole  machines.  Even  if  this  table  indicates  that  a 
winding  is  possible,  the  grouping  charts  may  indicate 
otherwise  and  mu.st  consequently  be  the  final  guide. 
When  reconnecting,  the  voltage  of  a  motor  should  not 
be  raised  so  high  that  there  is  danger  of  the  insulation 
failing. 

Making  Changes  in  Speed 

Changes  of  speed  may  be  obtained  in  an  induction 
motor  only  by  changing  the  number  of  poles.  The  syn- 
chronous speed  corres]ionding  to  the  number  of  poles 
is  shown  at  the  extreme  left  of  the  master  chart  for 
25-cycle  and  60-cycle  motors.  The  highest  speed  at 
which  a  rotor  may  be  run  is  limited  by  the  mechanical 
strength  of  the  rotor.  On  the  other  hand  a  considerable 
reduction  in  speed  results  in  decreased  horsepower  and 
power  factor. 

After  the  type  of  winding  and  the  number  of  poles 
desired  is  known,  the  coils  must  be  connacted  in  groups 
(if  not  already  properly  connected)  and  the  groups 
must  be  connected  together  according  to  the  type  of 
winding.  The  grouping  charts  and  the  winding  dia- 
grams will  assist  in  doing  this. 


The  master  chart  contains  one  vertical  column  indi- 
cating the  number  of  poles  in  the  winding,  another 
vertical  column  indicating  the  type  of  winding  ("series, 
parallel,  etc.)  and  a  horizontal  column  at  the  top  indi- 
cating the  total  number  of  coils  in  the  winding.  Where 
the  total  number  of  coils  can  be  divided  evenly  among 
each  group  the  main  chart  will  .show  the  proper  number 
of  coils  per  group  directly  under  the  total  number  of 
coils  and  opposite  the  number  of  poles  and  type  of 
winding  used.  When  the  total  number  of  coils  will  not 
divide  evenly,  however — that  is,  where  there  are  more 
coils  in  some  groups  than  in  others — a  letter  (K,  L,  etc.) 
will  appear  under  the  total  number  of  coils  and  opposite 
the  number  of  poles  and  type  of  winding  to  be  used, 
indicating  that  the  number  of  coils  per  group  will  have 
to  be  obtained  from  the  supplementary  table  bearing 
the  letter.  If  the  connection  desired  cannot  be  effi- 
ciently made  with  the  given  number  of  poles  and  coils 
a  blank  space  in  the  main  chart  will  indicate  this  fact. 
Where  a  degree  mark  (")  appears  in  the  master  chart 
it  is  an  indication  that  one  coil  will  have  to  be  left  dead 
in  each  group  indicated  in  the  sub-chart  bv  a  degree 
sign  (°). 

Handling  Specific  Problem 

The  method  of  using  the  charts  can  better  be  ex- 
plained by  assuming  some  specific  conditions.  For 
instance,  suppose  that  a  six-parallel  winding  is  desired 
on  a  six-pole  motor  having  sixty  coils.  Looking  under 
the  vertical  column  marked  60  opposite  a  six-parallel 
winding,  it  can  be  seen  that  five  coils  per  group  will 
give  the  desired  arrangement.  On  the  other  hand,  sup- 
pose that  a  two-parallel  connection  is  desired  on  an 
eight-pole  motor  having  sixty  coils.  In  the  sixty-coil 
column  opposite  the  eight-pole,  two-parallel  winding  will 
be  found  the  reference  N,  which  indicates  that  the 
coil  grouping  is  odd  and  that  the  sub-chart  .V  must  be 
consulted.  By  reference  to  the  sub-chart  opposite  sixty 
coils  it  will  be  found  that  the  following  grouping  is 
necessary:  3,  4,  4,  4,  4,  3,  4,  4,  etc.  Suppose  again 
that  with  this  same  eight-pole  sixty-coil  motor  a  four- 
parallel  connection  is  desired.  Inspection  of  the  main 
table  shows  that  sub-chart  .V  gives  the  desired  connec- 
tion. 

The  connection  will  be  the  same  as  for  a  two-parallel 
winding,  e.xcept  that  the  degree  marks  would  be  ob- 
served because  the  master  chart  has  indicated  that 
coils  must  be  killed.  In  cases  where  the  coil  always 
has  to  be  killed  it  is  indicated  by  a  ( — 1)  sign  follow- 
ing the  number  of  coils  in  the  group.  For  instance, 
in  a  two-parallel  winding,  eight-pole,  eighty-six-coil 
machine  Table  A'  indicates  that  the  number  of  coils  per 
group  will  be  6  —  1.  5,  6  6.  5  5.  etc. 

Besides  helping  in  rewinding  or  reconnecting  motors 
these  charts  are  useful  in  determining  which  is  the 
best  design  for  any  machine.  For  instance,  it  can  be 
seen  that  in  a  ninety-six-coil  motor  two,  four,  six,  eight 
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or  twelve-pole  connections  ai-e  possible,  and  that  ten- 
pole  series  or  two-parallel  connections  are  possible  with- 
out killing  any  coils,  although  an  odd  grouping  is  neces- 
sary. 

It  will  be  noted  that  the  number  of  coils  is  used 
throughout  this  article  in  preference  to  the  number  of 
slots.  This  makes  the  data  apply  to  all  cases  irrespective 
of  the  number  of  coils  per  slot. 

Connecting  Diagrams 

In  order  to  facilitate  the  use  of  the  connecting  dia- 
grams on  this  supplement  they  are  numbered  and  let- 
tered uniformly  throughout.  The  numbers  outside  of 
the  circle  indicate  the  number  of  the  groups  which  they 
are  opposite.  The  numbers  inside  indicate  the  two  ends 
of  each  pole-phase  group.  Where  one  of  these  inside 
numbers  is  repeated  this  indicates  that  the  two  groups 
so  numbered  should  be  connected  together  at  these 
points.  The  numbers  are  so  arranged  that  when  a 
machine  is  to  be  changed  to  a  different  connection  with 
the  same  number  of  poles  the  change  can  be  obtained 
by  inspection  of  the  two  diagrams  corresponding  to 
the  two  connections.  For  instance,  with  a  four-pole 
machine — suppose  a  change  is  to  be  made  from  a  series 
winding  to  a  two-parallel  winding.  Starting  at  the 
top  of  the  first  diagram  showing  the  series  winding 
and  proceeding  clockwise,  the  numbering  on  the  coil 
groups  is  as  follows:  On  the  first  diagram  of  the  two- 
parallel  winding,  proceeding  in  the  same  direction,  the 
lettering  is  the  same  until  the  upper  end  of  group  No.  4 
is  reached,  where  5  has  been  changed  to  A,.  This  means 
that  the  jumper  which  formerly  connected  around  to 
the  right  to  the  other  5  has  now  been  swung  around 
to  A,,  in  order  to  make  the  two-parallel  connection. 
Likewise  the  jumper  from  6  in  group  No.  5  has  been 
swung  around  to  B,,  and  5  from  group  No.  3  has  been 
swung  around  to  A...  By  completing  these  changes  the 
motor  is  reconnected  from  a  series  to  a  two-parallel 
winding. 

It  will  be  noted  that  there  are  two  drawings  for  some 
types  of  connections.  For  instance,  there  are  two 
series-connected  windings  for  the  four-pole  machine. 
The  first  of  these  drawings  shows  what  is  called  a  "top- 
to-bottom"  connection  and  the  second  a  "top-to-top  and 
bottom-to-bottom"  connection.  These  are  indicated  on 
the  diagram  by  the  letters  T-B  and  T-T.  In  the  top- 
to-bottom  connection  the  jumpers  connect  all  like  poles, 
skipping  alternate  poles.  In  the  top-to-top  connection 
the  jumpers  pick  up  adjacent  poles.  The  top-to-ton 
connection  shoidd  be  used  for  all  odd  coil  (/roiipinga 
which  are  given  on  the  charts.  In  reconnecting  for  a 
different  voltage  a  T-B  diagram  must  be  used  in  con- 
junction with  a  T-B  diagram;  likewise  a  T-T  with  a 
T-T  diagram. 

There  is  one  two-speed  winding  shown  in  the  six-pole 
group.  The  motor  may  be  operated  as  a  six-pole  or  a 
twelve-pole  machine  by  making  the  connections  indi- 
cated in  the  footnote  at  the  bottom  of  the  group. 

The  method  of  using  these  diagrams  and  charts  as 
practiced  by  the  writer  is  as  follows:  Instruction  is 
given  to  the  winder  as  to  the  number  of  coils  in  each 
group,  and  if  the  grouping  is  odd  the  instructions  are 
written  on  paper  in  the  order  shown  on  the  chart,  as, 
for  instance,  4455445  5.  After  the  coils  havn 
been  connected  in  groups  or  "stubbed"  by  the  winder, 
all  of  the  top  leads  of  each  group  are  bent  out  from 
the  center  of  the  machine  and  all  of  the  bottom  leads 


are  bent  in  toward  the  center.  The  beginning  and  end 
of  each  coil  are  tagged  according  to  the  diagram  with 
metal  or  fiber  tags  having  numbers  corresponding  to 
the  numbers  indicated  on  the  diagram  at  the  ends  of 
the  coil  groups.  These  tags  are  drilled  so  that  they  can 
be  slipped  on  the  leads.  After  the  foreman  or  head 
winder  has  checked  the  tagging  the  winder  connects 
the  leads  by  putting  a  jumper  from  each  number  to 
the  corresponding  like  numbers.  If  only  two  tags  are 
removed  at  once,  there  is  less  chance  for  mistakes. 
When  all  the  jumpers  are  on,  the  motor  leads  indicated 
in  the  diagram  by  4,.  B,,  A„  B,,  can  be  put  on,  after 
which  the  winding  may  be  soldered  and  the  joints  insu- 
lated, etc. 

A  feature  of  the  diagrams  is  that  it  is  not  actually 
necessary  to  follow  the  lines  as  the  figures  and  letters 
denote  which  leads  are  to  be  connected  together.  Thus 
it  is  not  necessary  for  a  man  out  on  the  job  to  have  a 
diagram,  provided  he  has  the  numbering,  which  may 
even  be  telephoned  to  him.  For  instance,  for  the  four- 
pole  series  winding  the  necessary  data  would  be: 
1-B„  A-A,,  6-3,  5-2,  6-1,  etc.     The  first  number  in  each 

4  4  5         5  4 

group  represents  a  top  lead  and  the  last  number  a  bot- 
tom lead  (or  vice  versa),  and  the  number  underneath 
each  group  designates  the  number  of  coils  in  the  group. 
If  the  coil  grouping  is  even  these  numbers  underneath 
are  not  necessary. 

The  diagram  of  the  two-speed,  three-phase  winding 
shown  in  the  six-pole  group  in  the  article  printed  in 
the  Electrical  World  for  July  24,  1920,  should  have 
been  accompanied  by  an  explanatory  note  showing  what 
terminal  connections  to  make  for  each  speed.  For  a 
twelve-pole  winding  A,  B  and  C  should  be  the  line  ter- 
minals and  ,4,,  B,  and  C,  should  be  left  open.  For  a 
six-pole  winding  A^,  B,  and  C,  are  the  line  terminals  and 
A,  B  and  C  are  tied  together. 


The  Real  Meaning  of  Productive 
Illumination  Intensities 

Since  the  Intensity  of  Light  Reaching  the  Eye  Is  What 

Counts,  the  Coefficient  of  Reflection  of  the 

Work  Plays  Important  Part 

By  Davis  H.  Tuck 

Electrical  Kngincer    Holophane  Glass  Company 

IN  PLANNING  illumination  systems  one  is  apt  to  get 
into  a  rut  regarding  the  intensity  of  illumination 
specified  for  specific  purposes.  In  general  one  thinks 
of  2  foot-candles  as  low-intensity  illumination,  20  foot- 
candles  as  high-intensity  illumination  and  6  foot-candles 
as  average  good  illumination. 

An  error  of  the  past — and  of  the  present  too — is  to 
pay  too  much  attention  to  the  foot-candle  intensity  of 
illumination  delivered  to  the  work  and  to  give  too  little 
thought  to  the  foot-candle  intensity  that  is  reflected 
from  the  work  to  the  eye.  The  reading  of  the  foot- 
candle  meter  should  be  used  in  conjunction  with  the 
coeflicient  of  retlection  of  the  work.  The  importance 
of  this  reflection  factor  is  well  shown  in  the  illustration, 
where  one  shop  requires  over  ten  times  the  foot-candle 
meter  reading  of  the  other  for  productive   intensity. 

The  eye  fortunately  functions  almost  equally  well  over 
a  wide  range  of  light  intensity.  Objects  are  seen  mainly 
by  their  difference  in  brightness  or  contrast.     The  eye 
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can  distinguish  contrast  in  adjacent  surfaces  differing 
in  brightness  by  somewhat  less  than  1  per  cent,  the  exact 
value  depending  upon  the  individual  and  the  state  of 
adaptation  of  the  eye.  This  small  difference  in  l)rightness 
of  approximately  1  per  cent  represents  the  beginning 
of  visibility  by  contrast  and  is  practically  independent  of 
the  absolute  illumination  intensity  over  a  wide  range  of 
values.  Experimentally  this  least  perceptible  difference 
in  brightness  is  well  confirmed  and  is  known  as  "Fech- 
ner's  fraction." 

The  psychological  basis  of  illumination  is  largely 
dependent  on  the  limits  of  absolute  illumination  between 
which  Fechner's  fraction  holds  true,  as  after  an  inten- 
sity of  illumination  is  reached  where  Fechner's  fraction 
applies  the  eye  can  see  nearly  as  well  under  one  absolute 
intensity  of  illumination  as  another. 

Experimentally  it  has  been  found  that  after  the 
illumination  affecting  the  eye  has  become  2  foot-candles 
the  eye  has  attained  nearly  its  full  value  of  sensitive- 
ness. There  is  a  very  slow  and  small  gain  in  eye 
sensitiveness  beyond  the  absolute  illumination  value  of 
2  foot-candles,  the  eye  retaining  practically  uniform 
sensitiveness  up  to  illumination  intensities  far  beyond 
practical  values. 

Another  quality  of  the  eye  has  an  important  bearing 
on    practical    illumination,    i.p.,    visual    acuity,    or    the 


Assuming  the  work  is  being  done  on  white  cloth 
where  k  ^=  0.7  then  for  the  eye  to  work  to  the  best 
advantage  the  foot-candle  meter  must  read  E  •-  2  0.07 
=  2.86  foot-candles.  Fig.  1  shows  a  weave  room  of  a 
mill  where  this  condition  is  met.  The  lighting  equip- 
ment is  as  follows : 

Reflector— Holophane  CSI75VF. 

Lamp — •75-\vatt,  type  C,  bowl  frosted. 

Spacing — 14  ft.  6  in.  x  14  ft.  6  in. 

Mounting  height  above  floor — 10  ft.  10  in. 

Illumination  intensity — 3  foot-candles. 
Inasmuch  as  a  further  increase  in  illumination  would 
not  make  a  corresponding  increase  in  eye  sensitivity  or 
visual  acuity,  the  illumination  of  3  foot-candles  for  this 
particular  mill  is  ample  and  3  foot-candles  is  a  produc- 
tive intensity. 

The  writer  was  called  upon  to  inspect  a  painting 
room  of  a  motor-car  factory,  shown  in  Fig.  2,  where  the 
following  lighting  e(iuipment  was  used: 

Reflector— Holophane  •JllOVF. 

Lamp — 100-watt,  type  C,  clear. 

Spacing— 10  ft.  x  10  ft. 

Mounting  height  above  floor — 10  ft. 

Horizontal  foot-candle   intensity — 7.5. 

Vertical  foot-candle  intensity — 4.5. 

The  work  is  done  on  the  vertical  sides  of  automobile 
bodies,  which  are  painted  black.     It  was  found  that  k 


(1) 


I'KODUCTIVE   ILLLMINATION    IN    THESE  TWO   KACTOUIES   REQUIRES  WIDELY  DIFFERENT  FOOT-CANDLE  METER  REvVUlNGS 
-V  wi'ave  shed  where  the  work  is  done  on  wliite  cloth,  uaine        candles    is    employed.       The    much     higher    intensity    is    required 


3  foot-candles  as  measured  witli  ii  foot-eandle  meter    (Tremont  & 
SutToll<  mills).      (2)   An  automobile  painting  room  where  38   foot- 


because  of  the  black  surface  worked  upon, 
factory.  Tarrytown,  N.  Y. ). 


(Chevrolet  motor-car 


capacity  of  recognizing  fine  detail.  It  has  been  found 
by  experimental  tests  that  visual  acuity  reaches  its 
normal  value  at  the  same  point  of  illumination  intensity 
as  Fechner's  fraction.  That  is,  above  2  foot-candles 
the  increase  in  the  sensitivity  of  the  eye  to  distinguish 
difference  in  brightness  and  the  ability  to  distinguish 
fine  detail  is  very  small. 

We  therefore  have  a  well-proved  fundamental  law. 
The  eye  is  practically  in  full  action  for  seeing  when  it 
receives  an  illumination  of  2  foot-candles.  This  illumi- 
nation of  2  foot-candles  must  be  received  by  the  eye  and 
is  not  that  which  is  measured  by  a  foot-candle  meter. 
The  readings  obtained  by  a  foot-candle  meter  give  a 
measure  of  the  efficiency  of  a  lighting  system  but  do 
not  tell  whether  the  illumination  received  by  the  eye  is 
adequate. 

For  the  illumination  which  is  measured  by  a  foot- 
candle  meter  to  indicate  the  critical  value  of  2  foot- 
candles  available  to  the  eye  it  must  be  £"  =  a  'k,  where 
E  is  the  illumination  measured  by  the  foot-candle  meter, 
o  is  2  foot-candles  and  k  is  the  coefficient  of  reflection  of 
the  surface  being  worked  upon. 


for  the  black  automobile  bodies  was  0.053  and  that, 
although  the  foot-candle  meter  registered  4.5  foot- 
candles  on  the  vertical  sides  of  the  bcdy,  the  foot- 
candle  value  that  was  actually  effective  on  the  eye  was 
0.24  foot-candles  (4.5  ^  a  0.053). 

Now,  in  order  to  bring  this  system  up  to  productive 
illumination  it  is  necessary  to  increase  the  illumination  on 
the  vertical  surface  to  38  foot-candles   (£"  =  2/0.053). 

The  object  of  reviewing  the  above  is  to  bring  out  the 
real  meaning  of  productive  illumination.  Productive 
illumination  does  not  necessarily  mean  very  high  foot- 
candle  values  as  measured  on  a  foot-candle  meter  but 
means  that,  taking  into  account  the  value  A:  (coefficient 
of  reflection  of  the  work>,  the  illumination  actually 
active  on  the  eye  must  be  not  less  than  2  foot-candles. 

It  should  be  noted  that  whereas  a  light-measuring 
instrument  which  indicates  foot-candle  values  incident 
on  the  work,  and  not  the  intensity  reaching  the  eye,  is 
excellent  for  use  in  making  comparative  readings  of 
illumination  to  measure  the  light-producing  efficiency 
of  an  illuminating  system,  it  should  be  used  with  dis- 
cretion in  constructive  illumination  planning. 
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Relation  of  Lighting  Feeders  to 
Watts  per  Square  Foot 

Tabulation:    to    Show   Actual    Demand    Factors   and 

Units  per  Square  Foot  Used  in  Different 

Classes  of  Business  and  Industry 

By  Victor  Tousley 

IT  IS  a  rational  assumption  that  the  intensity  of 
illumination  u.sed  in  any  particular  place  will  be  gov- 
erned by  the  requirements  of  the  business  carried  on 
and  not  by  the  number  of  sockets  installed.  If  the 
number  of  sockets  provided  is  relatively  small,  high- 
wattage  lamps  will  be  used,  if  large,  small-capacity 
lamps  will  be  provided  or  many  of  the  sockets  will 
not  be  used  at  all.  Hence  the  size  of  mains  required 
to  carry  the  maximum  load  for  illumination  is  best 
determined  on  the  basis  of  the  maximum  watts  per 
square  foot  used  in  the  given  line  of  business.  Demand 
factors  in  this  connection  are  of  little  use  except  in 
special  installations,  such  as  in  photographic  rooms  of 
engraving  firms,   for   instance. 

For  power  purposes  the  wattage  per  square  foot,  on 
the  other  hand,  is  of  little  use  and  applicable  to  special 
cases  only.  But  the  more  information  it  is  possible 
to  gain  on  the  subject  of  actual  power  requirements, 
the  better  it  will  be,  and  hence  the  following  tabulation 
gives  demand  factors  as  well  as  the  wattage  per  square 
foot  in  all  cases  where  this  information  was  obtainable. 
It  was  found  that  in  only  very  few  installations  were 
any  records  kept,  and  in  several  lines  of  business 
it  was  necessary  to  arrange  special  tests.  In  many 
other  cases  the  demand  factors  given  are  based  on 
statements  of  engineers  and  switchboard  attendants. 
During  this  investigation  it  was  also  found  that  no 
two  installations  in  any  line  of  business  were  nearly 
enough  alike  to  warrant  indiscriminate  use  at  one 
place  of  the  figures  obtained  in  another.  It  is  for 
this  reason  that  the  maxima,  minima  and  averages 
obtained  in  each  classification  are  given. 

It  is  also  stated  in  connection  with  each  group 
whether  the  factors  given  apply  to  straight  lighting, 
power  or  mixed  loads.  The  watts  per  square  foot 
given  arc  all  based  on  rough  measurements  of  outside 
dimensions  of  buildings  such  as  one  could  readily  make 
with  a  tape  line  in  the  field  or  with  a  common  rule 
from  plans.  The  effect  of  all  minor  irregularities  was 
estimated  and  no  accurate  measurement  was  made. 
Basements  and  attics  were  always  counted  in. 

Apartme.nt   Buildings    (Mixed   Load) 

Minimum  M;i.\imum  Average 

WatU    per  square   foot O.fl.i  0.30  0.17 

Dcm.iml   f.ictors   in   per   cent 12  o9  38 

The  highest  demand  factors  as  well  as  the  highest 
wattage  per  square  foot  are  likely  to  be  found  in 
connection  with  the  smaller  apartments  or  where  oc- 
cupants rent  rooms. 

CIjOTHINO   Ma.supactube    (Mixed  Load) 

Minimum    Maximum    Average 

VVatta   per  square   foot 0.61  2.6  1.37 

Power    load :    Demand    factors    In 

per  cent 82 105 94 

Some  of  the  installations  investigated  include  office 
and  storeroom  space;  others  merely  the  shop. 

Very  little  useful  information  on  cooking  installa- 
tions is  at  present  available.  With  the  exception  of 
case."    where    the    ovens    are    in    continuous    u.se    the 


conductors  will  probably  be  of  sufficient  capacity  if 
they  can  carry  the  total  connected  load  for  thirty 
minutes  after  having  carried  half  their  load  for  an 
hour    before. 

Cranes   (Power  Load) 

ilinimuni    Maxinium    Averiige 
Demand  factors   in  per  cent 10  54  27 

The  high  demand  factor  in  this  case  was  obtained 
from  three  ore  bridges  unloading  a  vessel  and  all  three 
workini;  steadily.  The  minimum  record  was  obtained 
in  a   railway  shop. 

Department  Stores   (Mixed  Load) 

Minimum  Maximum  Average 

\Vatt.s   per   square   foot 1.02                1.54  1.28 

Demand  factors  in  per  cent 3  7                   56  46 

The  watts  per  square  foot  and  demand  factors  were 
not  obtained  from  the  same  installations.  In  some  of 
the  stores  elevators  were  not  electric.  In  less  pre- 
tentious neighborhoods  brilliant  lighting  effects  ai'e  not 
much  sought  after  and  showcase  lighting  is  kept  at 
a  minimum. 

Ele\'Ators,  Passenger   (Power  Load  Only) 

Minimum    Maximum    Average 
Demand    factors    in    per    cent 33  68  45 

P^orNDRiES    (Mixed  Load) 
Demand   factors   in   per   cent 36  50  48 

Garages,  Pvblic 
Demand  factors   in  per  cent 19  56  34 

In  large  private  garages  the  peak  load  is  often  pur- 
posely kept  low  and  much  below  the  average  of  public 
garages. 

Hospitals    (Mixed  Load) 

Minimum    Maximum    Average 
Watts    per   square   foot 0.23  0.45  0.33 

Hotels    (Mixed    Load) 
Watts   per   square   foot 0.45  1.75  0.90 

Hotels   (Liahtina  Onhi) 
Walts   per   squ.ue    foot 0.17  0.45  0.28 

The  maximum  for  mixed  load  in  this  case  was  found 
in  a  small  club  house  heavily  motored  for  laundry 
and  ventilation  purposes. 

.Machine  Shops,  .Jobbing   (Power'  Load) 

Minimum    Maximum    Average 
Demand  factors  in  per  cent 25  40  33 

These  figures  refer  to  shops  in  which  jobbing  is  done, 
and  all  of  them  include  ci"ane  service.  Machine  shops 
engaged  in  general  manufacture  of  standard  parts  are 
classed    v/ith    "Manufacturing." 

Ma.nufacti-ring,  General    (Lighting  Only) 

Minimum    Maximum    Average 

Watts  per   square   foot 0.27                1.25                0.48 

rower:   Demand  factors  in  per  cent  27                   79                   48 
.Mixed  load  :   Demand  factors  in  per 

cent   20                   66                   48 

Ofimce   Br II. dings    (Mixed  l^oad) 

Watts    per  square   foot 0.68                1.20               0.8.5 

Packing  Houses   (Power  Load) 

Demand    f:»ctors   in    per  cent 60                   68                   64 

Pri.nti.ng    (Mixid  Load) 

Watts    per   .stiuare    foot 0.58                1.20                0.85 

Demand    f.utors   in   per  cent 88                   70                   45 

Some  printing  establishments  include  office  and  stor- 
age space  as  well  as  engraving  and  composing  rooms; 
some  have  only  the  printing  machinery. 

Rented  Bi-ildings    (Mixed  Load) 

Minimum    Maximum    Average 
Watts  per  square    foot 0.30  1.65  0.96 

Buildings  here  referred  to  are  occupied  by  small 
tenants  cairying  on  various  lines  of  business. 

Tanneries   (Mixed  Load) 

Minimum    Maximum    Avcrnge 
Demand  factors  In  per  cent 40  62 50 

In  some  of  these  tanneries  the  manufacture  of  gloves 
and  otiier  leather  products  is  carried  on. 

With  theaters  the  watts  per  square  foot  in  the  audi- 
torium   usually    equals    1.2.'5.      This    equals    about    7.5 
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watt.s   per   .seat.     In 
about    100,000    watt 
called  for.     Electric 
a  demand  factor  of 
supplying  the  whole 
ing  capacity  equal  to 
.signs  and  dressing 
capacity    in   addition 
full    stage    capacity 
minutes  before   the 


large   hou.ses   a  stage   capacity   of 

s    is    probably    the    highest    ever 

.signs  and  lobby   illumination   have 

100  per  cent.     The  general   mains 

installation   should   have  a  carry- 

the  demands  of  auditorium,  lobby, 

rooms  for  one  hour  and  the  stage 

for   about    fifteen    minutes.      The 

is    sometimes    on    for    five    or    ten 

curtain    rises   and   the   auditorium 


lights  are  cut  off.  This  will,  of  course,  occur  only 
in  the  event  that  a  show  opens  with  its  maximum 
illumination. 


Wareiioi-ses    ILightina   Load   Onlv) 

Mininiitin     M.-iximum     .Vvfi-age 
Watts    per  .square   foot 0.03  0.11  0.07 

WiioLKBALE  Hoi-8es  (J/ixcd  Loiid) 
Watts   per   square   foot 0.19  0.93  0.44 


This  classification  does  not  include  wholesale  dry 
goods  houses.  In  some  wholesale  hou.ses  quite  a  great 
amount  of  power  is  used. 


Midsummer  Operations  Increase 
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UNUSUAL  stability  in  midsummer  central- 
station  operations  is  indicated  from  returns 
received  by  the  Electrical  World  for  the 
month  of  July.  Prior  to  this  year  energy 
production  has  in  general  shown  a  decided  drop  during 
the  summer  months  as  compared  with  that  of  the  pre- 
vious winter  .season,  but  the  output  for  the  month  of 
July  of  this  year  in  the  country  considered  as  a  whole 
was  only  72.000,000  kw.-hr..  or  1.8  per  cent,  below  that 
recorded  in  December,  1919.  In  1918  the  midsummer 
production  was  larger  than  that  of  the  previous  winter, 
owing  entirely  to  abnormal  requirements.  The  gross 
revenue  during  July  that  year  was,  however,  10.1  per 
cent  less  than  that  recorded  in  December,  clearly  indi- 
cating the  large  loss  in  revenue  during  the  summer 
months  due  to  decreased  demand  for  energy  for  light- 
ing. 

During  July  curtailment  of  production  in  many  lines 
was  reported,  especially  in  the  textile  and  related  indus- 
tries. This  resulted  in  odd-time  work  and  in  .some 
cases  complete  shut-downs,  and,  taken  in  connection 
with  the  continued  poor  transportation  conditions,  is 
naturally  reflected  in  a  slightly  decreased  energy  de- 
mand under  that  of  June  in  eveiy  section  of  the  country 
except  the  South  Central  States  and  the  Mountain- 
Pacific  Section.     Factory   operations   in   New   England 


during  July  decreased  slightly  under  those  of  June,  and 
a  consequent  slight  falling  off  in  power  demand  is 
reflected  by  the  central-station  returns  from  that  sec- 
tion. The  question  of  transportation  was  still  a  dom- 
inating influence  in  the  North  Atlantic  and  North 
Central  States.     The  iron  and  steel  industry  was  espe- 

TABLE  I— CEMTRAL-STATION  RETORSS  FOR  TWELVE  MONTHS 


Per- 

Per- 

cent- 

Revenue  from  the 

Sale  of 

cent- 

Kw. 

Hr.  Output 

Tn°' 
Btalled 

tnergy 

Tn.°' 
sUlled 

Unt- 

Per 

Hill- 

Per 

IIIRS 

1919 

1918 

Cent 

ings 

1919 

1918 

Cent 

Repre- 

Thou- 

Thou- 

In- 

Repre- 

Thousands 

Thousands 

In- 

sented 

sands 

sands 

crease 

sented 

crease 

Au«. 

54 

$32,756 

$29,006 

13  0 

54 

1,801,836 

1,793,706 

0  5 

Sept. 

53 

32.344 

28,336 

14  0 

53 

1.761,582 

1,695,862 

4  3 

Oct. 

55 

35,492 

30,077 

18  0 

60 

2,175,636 

1,987,004 

9  0 

Nov. 

53 

37.439 

31,927 

17  2 

58 

2,055.428 

1,895,693 

8  1 

Dec. 

59 

44.125 
1920 

37,978 
1919 

16  0 

65 

2,509.571 
1920 

2,270,833 
1919 

10  0 

Jan. 

57 

46.614 

39,002 

19  8 

67 

2,581,096 

2,186,732 

18  0 

Feb. 

63 

45,881 

37,502 

22   1 

69 

2,494.764 

1,986,493 

25   3 

Mar. 

63 

46.155 

36.840 

25  0 

70 

2.698.890 

2,103,587 

28  0 

April 

65 

45,547 

36,541 

24  5 

70 

2.603,692 

2,098.559 

24    1 

May* 

65 

43.888 

35.512 

23  4 

70 

2.631.560 

2.179,916 

21  2 

Junet 

66 

44.313 

35.525 

24  7 

71 

2.621.123 

2.182.357 

20  0 

.lul.vt 

66 

44,312 

35.779 

23   6 

71 

2,688.280 

2.261.839 

18  8 

'Includes  t-stiitiatrs  for  thirteen  conipftiiic^.  nprf^eiitiiig  0   5  jh  r  cent  of  the  total 

installed  nititiR  4if  a'l  central  station.-*, 
tincludes  cjitiniates  for  forty-* wo  companies  rrpre$>entinK  7  9  per  cent  of  the 

total  install«xl  ratinf;  of  all  central  ittationo. 
{Includes  estimates  for  eiithty-four  rotnpanics,  representing  19.2  per  cent  of  the 

total  installed  rating  of  all  central  stations. 
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TABLE  II— CENTRAL-STATION  RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH  PERIOD 


11 

New  England  States 

Atlantic  States 

1^ 

North  Central  States 

1- 

South  Central  States 

Is 

Pacific  and  Mountain 
States 

»-.  Hi 

Month 

1919 

1918 

is 

1919 

1918 

g- 

1919 

1918 

y 

1919 

1918 

P 

!919 

1918 

sS 

f. 

Thou- 

Thou- 

Thou- 

Thou- 

U o 

rt  ?; 

Thou- 

Thou- 

Oju 

Thou- 

Thou- 

Thou- 

Thou- 

it 

sands 

sands 

U  O 

sands 

sands 

Is? 

sands 

sands 

sands 

sands 

liif; 

sands 

sands 

fc-H 

^  C3 

OlM 

e^ 

Xm 

0." 

O  d 

fepS 

l"^ 

<£« 

l« 

£« 

\  Aug 

74 

$4,225 

$3,693 

14   4 

57 

$12,174 

$10,995 

11  1 

47 

$9,295 

$7,924 

15  8 

39 

$1,647 

$1,385 

18.4 

61 

$5,415 

$5,009 

R  5 

Sept 

71 

4.019 

3,536 

13    b 

5) 

11.429 

10,069 

13    5 

46 

9.671 

8.278 

16   6 

38 

1,724 

1,488 

16   0 

63 

5.501 

4.965 

10  9 

Oct 

77 

4,127 

3,453 

19    1 

53 

12,684 

10,822 

16   9 

52 

11.401 

9.484 

20   2 

38 

1,840 

1,519 

21.  1 

62 

5,440 

4.799 

13   9 

Nov 

71 

4,432 

3,800 

16   7 

56 

14,738 

12,761 

15   7 

44 

10.541 

8.689 

21    2 

39 

2,063 

1,694 

21.8 

63 

5.665 

4.983 

13   9 

m 

Deo 

73 

4,908 

4,254 

15    1 

57 

15,926 

13,806 

15.8 

49 

11,660 

9,833 

18.3 

44 

2,496 

2,070 

20  0 

77 

9,135 

8,015 

14.2 

z 

1920 

1919 

1920 

1919 

1920 

1919 

1920 

1919 

1920 

1919 

> 
9 

Jan 

78 

5,635 

4,718 

19   8 

59 

17,659 

14.625 

20   9 

51 

12.885 

10.799 

19.6 

53 

3,047 

2,538 

19.9 

75 

7.388 

6,322 

16   1 

Feb 

87 

5,354 

4,368 

22    1 

61 

17,245 

14.343 

20   4 

55 

13.191 

10,403 

26.0 

53 

2,949 

2,360 

24.7 

79 

7,142 

6,028 

18  3 

Mar; 

87 

5,136 

4,044 

77    0 

63 

17,696 

14.299 

73    7 

57 

13.270 

10,469 

26    5 

54 

2,910 

2,287 

27   8 

79 

7.143 

5.741 

74   7 

April...  . 

87 

5.087 

3,943 

29    0 

64 

17,700 

14.383 

23    5 

57 

12.690 

10,042 

26.9 

54 

2,952 

2,181 

35    2 

79 

7,118 

5.992 

19  7 

May 

87 

4,897 

3,741 

30    1 

64 

16.624 

13.631 

21    9 

57 

12.471 

9,853 

26.8 

54 

2,829 

2,140 

32  a 

79 

7.067 

6.147 

15   1 

8? 

4,903 

3.778 

30   0 

65 

16.450 

13,469 

77    1 

5/ 

12,411 

9.753 

27.4 

54 

2.849 

2,127 

3). 9 

79 

7.700 

6.398 

20  5 

July 

82 

5,016 

3,892 

28,9 

65 

16,808 

13.432 

25.1 

57 

12,72! 

9.828 

29.2 

54 

2.740 

2,196 

24    5 

79 

8,023 

6,429 

24.5 

1919 

1918 

1919 

1918 

1919 

1918 

1919 

1918 

1919 

1918 

74 

161,431 

153,266 

5    1 

57 

640.616 

662,120 

-3   2 

47 

496.745 

460.360 

8.U 

39 

58.991 

53.231 

10  2 

61 

444,026 

464.729 

-4  2 

Sept 

73 

153,837 

146,209 

4    5 

53 

610.254 

610.179 

0    1 

46 

515.519 

463.929 

11.5 

38 

58.316 

54.838 

6.3 

63 

423,656 

420,707 

0  5 

H 

Oct 

72 

162  859 

142,326 

14   4 

53 

694.584 

659.859 

5   3 

67 

815.284 

709.665 

15   3 

38 

67.155 

56,742 

18.5 

62 

435,754 

418,412 

4   1 

Nov 

71 

153,171 

140,240 

9    7 

56 

724.6C7 

707.347 

2  4 

60 

686,486 

597.855 

14.9 

39 

68.352 

59,507 

14  7 

63 

422,812 

390,744 

8   2 

Dec 

73 

180,493 

152,304 

ISO 

58 

803.165 

733.222 

8,9 

6/ 

825,313 

713.959 

15.8 

44 

88.658 

73,728 

2U   1 

77 

611,942 

597,620 

2.5 

n 

1920 

1919 

1920 

1919 

1920 

1919 

1920 

1919 

1920 

1919 

fr; 

Jan 

78 

207,158 

159,773 

79   8 

60 

853.057 

717.303 

19   2 

69 

841.841 

731.758 

15   2 

56 

140,736 

117,677 

19  9 

75 

538.304 

460,221 

16.2 

m 

Feb 

87 

187,264 

148,103 

76    7 

62 

809.865 

672.836 

20    1 

73 

858.939 

663.523 

29.4 

56 

130.473 

98,098 

33.0 

79 

508.223 

403,933 

26.1 

Mar 

82 

198,603 

148.512 

33    7 

64 

897.327 

711.828 

76   0 

74 

913.659 

711.761 

28    1 

56 

137,306 

102,545 

33  6 

79 

551,995 

428,941 

2«  6 

i 

April 

82 

187  174 

144,922 

79    1 

65 

883.264 

701,778 

75   9 

74 

857.467 

687.751 

24   / 

56 

135,140 

99,877 

15   2 

79 

540.647 

464,231 

16  7 

■A 

May 

June 

82 

188  566 

148.186 

V    5 

65 

854,631 

711,276 

70  n 

74 

862.127 

700.095 

li    •> 

56 

137,779 

98,815 

39   2 

79 

588.457 

521,544 

17  6 

82 

187  526 

150.073 

75  n 

66 

861,41 1 

722,782 

19   3 

74 

852.016 

686,921 

2A.i 

56 

132,733 

99,660 

ii.i 

79 

587,437 

522,901 

12  2 

July 

82 

191,880 

159,265 

20.4 

66 

877.841 

712,450 

23.2 

74 

853,230 

729,843 

16.9 

56 

139,363 

106.389 

3U.9 

79 

626,265 

553,892 

13.1 

cially  affected,  it  being  estimated  that  2,000,000  tons 
of  this  product  was  tied  up  in  the  hands  of  the  pro- 
ducers. Steel  mills  were  working  on  schedules  depend- 
ent upon  the  arrival  of  raw  materials,  but  few  were 
able  to  work  at  capacity.  Coal-mining  operations  in 
Pennsylvania  and  West  Virginia  were  only  about  50 
per  cent  of  normal,  while  in  Ohio,  Indiana  and  Illinois 
they  were  still  lower.  Manufacturing  centers,  such 
as  Rochester  and  Philadelphia,  however,  reported  trans- 
portation conditions  slightly  improved,  and  this  prob- 
ably accounts  for  the  fact  that  the  average  daily  energy 
output  in  the  Atlantic  States  in  July  was  only  630,000 
kw.-hr.  less  than  during  June. 

The  North  Central  States  reported  a  general  slowing 
down  in  manufacturing.  The  automobile  and  allied 
industries  were  especially  affected,  large  numbers  of 
men  being  laid  off  in  this  class  of  manufacturing  plants. 
Moreover,  the  breakdown  of  a  4.5,000-kw.  unit  in  Detroit 
resulted  in  a  curtailment  of  output  for  that  section. 
This  decreased  industrial  activity  is  reflected  in  a  loss 
of  1,180,000  kw.-hr.  in  average  daily  energy  demand 
under  that  of  June. 

Labor  shortage  hindered  maximum  operations  in 
most  of  the  mining  regions  of  the  Mountain  States. 
The  Pacific  Coast  States  reported  the  usual  prosperous 
conditions,  especially  in  the  Northwest.  The  entire 
Mountain-Pacific  section  reported  an  energy  output  of 
793,000,000  kw.-hr.  for  July,  which  is  virtually  the 
same  as  was  recorded  in  December,  1919,  the  record 
month  for  the  country.  The  average  daily  output  for 
the  month  exceeded  that  of  June  by  820,000  kw.-hr. 

The  stability  of  the  central-station  industry  in  this 
section  is  indicated  b.v  the  fact  that  at  no  time  during 
the  present  year  have  the  monthly  operations  shown 
a  decrease  over  the  preceding  month.  No  other  sec- 
tion of  the  country  can  show  such  a  consistent  growth 
during  the  past  half  of  the  pre.sent  year. 


Estimates  That  Water-Power  Development 
Will  Save  a  Billion  Dollars  a  Year 

A  SURVEY  of  the  resources  and  development  of 
water  power  in  the  United  States  has  been  issued 
by  the  Guaranty  Trust  Company  of  New  York  in  which 
the  statement  is  made  that  probably  the  most  significant 
achievement  in  the  field  of  American  industry  in  the 
post-war  industrial  readjustment  is  to  be  the  develop- 
ment on  a  large  scale  of  the  nation's  vast  water-power 
resources.  Wfth  the  revival  of  normal  industrial  activ- 
ity by  the  recently  belligerent  nations,  the  company 
points  out,  competition  in  the  world's  markets  will 
become  increasingly  severe.  Economy  in  the  application 
of  power  to  the  production  and  transportation  of  goods 
will  in  large  part  measure  the  competitive  ability  of  the 
various  nations.  As  emphasis  is  rriore  and  more  placed 
upon  cheapness  of  power  resources,  coal  and  iron  alone 
henceforth  will  not  be  such  decisive  factors  in  meas- 
uring the  potential  industrial  capacity  of  nations. 
Water  power  will  have  a  new  significance  as  a  national 
asset.  It  is  estimated  the  United  S'tates  has  the  means 
for  effecting  a  saving  of  its  energy  supply  well  in  ex- 
cess of  a  billion  dollars  a  year.  This  can  be  effected  only 
through  a  fuller  utilization  of  the  nation's  water-power 
resources. 

The  Guaranty  Trust  Company's  survey  gives  figures 
compiled  by  the  United  States  Geological  Survey  on 
coal  deposits,  petroleum  production  and  actual  and 
potential  water-power  development  and  sums  up  the 
chief  provisions  of  the  federal  water-power  law.  Stat- 
ing that  the  need  for  water-power  development  is  a 
matter  of  relative  economy  rather  than  of  an  actual 
shortage  of  solid  fuel  in  the  United  States,  it  declares 
that  "it  is  in  the  possible  reduction  of  the  proportionate 
reliance  of  the  industries  and  the  transportation  sys- 
tems upon  bituminous  coal  for  energy  that  water-power 
development  promises  the  greatest  economies." 
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Readers'  Views  and 
Comments 


Destruction  of  Conduit  Laid  in  Cinders 

To  thr  Editor  of  the  Klkctkical  World: 

Sir:  A  subject  of  vast  importance  to  electrical  en- 
pineers,  as  well  as  to  construction  companies  and  build- 
ing owners,  has  recently  arisen  in  this  city.  In  the 
course  of  building  an  additional  story  to  one  of  our 
largest  buildings  it  was  necessary  to  remove  a  portion 
of  the  original  roof.  It  consisted  of  a  6-in.  layer  of 
cinders,  7  in.  of  concrete  and  several  layers  of  roofing 
paper,  which  had  been  thoroughly  tarred.  The  cinder 
layer  was  in  direct  contact  with  the  electric  conduits 
at  the  time  of  construction  eight  years  ago.  When 
exposed  it  was  found  that  the  galvanized  conduit  had 
been  entirely  destroyed  in  many  places  by  the  action  of 
the  sulphuric  acid  and  other  destructive  agencies  in  the 
cinders.  This  conciition  would  have  made  it  impossible 
to  remove  the  wires  from  the  conduits  for  purpose  of 
renewal  or  repairs. 

Architects  who  examined  the  roof  said  they  had  never 
seen  such  complete  destruction  of  conduit  before.  The 
remedy  for  the  trouble  would  be  a  grouting  of  cement 
wholly  surrounding  the  conduit  when  it  is  installed. 
The  roof  beams  and  channels  had  been  protected  by  con- 
crete and  were  saved  from  the  destructive  action  of 
the  cinders.  Israkl  Lovett, 

Omaha,  Neb.  City  Electrician. 


A  Fine  Point  in  Electrical  Jurisprudence 

To  the  Editor  of  the  Electrical  World: 

Sir:  The  Alabama  courts,  as  noted  the  other  week 
in  your  "Recent  Court  Decisions,"  have  refused  to 
permit  the  recovery  of  damages  in  the  case  of  a  work- 
man killed  because  of  receiving  an  electric  shock  through 
an  imperfectly  insulated  lamp  wire.  It  was  proved  to 
the  satisfaction  of  the  courts  that  the  charge  could  not 
have  been  more  than  120  volts,  and  this  the  courts 
agreed  with  the  electrical  experts  was  not  a  fatal  volt- 
age even  though  the  victim  was  perspiring  and  stand- 
ing on  a  damp  board.  None  the  less  the  man  was  dead, 
and  in  refusing  to  apply  the  time-honored  legal  doc- 
trine of  res  ipsa  loquitur  (the  thing  speaks  for  itself) 
a  complexion  was  given  to  the  case  that  were  it  a  less 
serious  matter  would  savor  of  comic  opera.  The  man 
was  a  negro,  and  counsel  for  the  plaintiff  advanced  ihe 
idea  that  negroes  are  more  susceptible  to  electric  shock 
fhan  whites.  More  plausibly,  the  man  died  from  a  ces- 
sation of  heart  action  due  not  to  the  actual  shock  but 
to  fright.  Admitting  this  hypothesis,  was  the  verdict 
a  right  one?  If  the  equipment  had  been  in  perfect 
order  and  he  had  been  frightened  to  death  by  some  mis- 
taken notion  of  danger,  clearly  the  company  would  not 
have  been  to  blame;  but  where  a  shock,  however  .slight, 
is  actually  received  because  of  a  fault  in  the  equipment 
and  death  ensues  is  it  not  poor  public  policy  for  the 
company  responsible  for  the  defect  to  take  refuge  in  a 
theory  that  to  every  layman  will  appear  glaringly  con- 
tradicted by  the  facts?  Frank  W.  Chase. 

Brooklyn,  N.  Y. 


Babcock  &  Wilcox  Oil-Burning  Furnace 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  your  i.ssue  of  Aug.  14,  in  the  article  "Con- 
siderations in  the  Burning  of  Fuel  Oil,"  page  328,  the 
Babcock  &  Wilcox  oil-burning  furnace  was  described  in 
some  detail.  No  mention  was  made  of  the  fact  that 
this  furnace  is  patented  and  is  installed  in  boilers  manu- 
factured by  this  company  only.  We  shall  be  glad  if 
you  can  mention  this  fact  in  your  paper,  as  otherwise 
we  are  fearful  that  persons  unfamiliar  with  this  fact 
might  install  such  furnaces^  in  which  event  it  would 
be  necessary   for  us  to  protect  our  patents. 

A.  G.  Pratt. 
Vice-President  Babcock  &  Wilcox  Company. 

New  York  City. 


Co-ordinating  the  Work  of  Scientist  and  Engineer 

To  the  Editor  of  th-:  Electrical  World: 

Sir:  In  terms  of  research  we  must  account  for  many 
of  the  spectacular  successes  of  our  industries.  Not  as 
a  fad,  a  merely  temporary  trend,  has  it  aroused  popular 
interest,  but  as  the  tried  and  proved  method  of  many 
large  corporations  and  the  more  helpful  government 
bureaus.  With  the  achievements  of  research  methods 
in  electricity  and  chemistry,  in  medicine  and  agricul- 
ture, we  were  all  somewhat  familiar  before  the  war. 
The  wide  variety  of  problems  which  then  arose  has 
emphasized  the  national  importance  of  scientific  re- 
seai-ch. 

Our  National  Research  Council,  born  in  wartime, 
is  now  "carrying  on"  as  a  peace-time  organization 
for  the  encouragement  and  guidance  of  industrial  re- 
search. Manufacturers  and  even  producers,  like  cotton 
and  raisin  growers,  are  hastening  to  organize  labora- 
tories in  which  to  study  their  particular  problems.  They 
are  besieging  our  universities  for  graduates  with  higher 
degrees  who  are  skilled  researchers  in  pure  science, 
although  they  may  be  correspondingly  ignorant  of  in- 
dustrial processes. 

What  contribution  do  such  men  promise  which  places 
them  on  an  equality  with  many  of  us  who  have  years 
of  technical  experience?  While  we  were  learning  to 
make  things  go  under  practical  conditions,  they  were 
learning  to  que.stion  the  hidden  operations  of  nature, 
to  divide  the  uncut  atom,  and  to  count  its  electrons.  A 
difference  in  kind  of  training  and  of  work  makes  com- 
petition impossible  and  co-operation  essential.  You 
cannot  havo  a  race  between  an  engineer  who  is  inter- 
ested in  locating  and  utilizing  oil  deposits  and  a  scien- 
tist who  is  interested  in  how  hydro-carbons  are  formed 
and  how  to  crack  their  molecules.  Perhaps,  more  than 
in  training,  these  pure  scientists  are  contributing  in 
their  point  of  view.  They  seek  first  a  knowledge  of 
nature,  feeling  sure  that  all  the  material  advantages 
and  practical  applications  will  be  added.  A  widening 
of  the  boundaries  of  human  knowledge  is  their  aim, 
and  their  chief  joy  is  in  discovery.  For  others  they 
leave  the  "equal  joy  of  exploiting  the  newly  opened 
territory.  Of  course,  years  may  elapse  between  dis- 
covery and  utilization,  as  was  true  in  the  case  of 
electromagnetic  waves,  predicted  by  Maxwell,  experi- 
mentally detected  by  Hertz,  and  adapted  to  human  needs 
by  ilarconi.  No  one  questions  the  importance  of  each 
contribution  in  this  sequence,  hut  how  many  picture 
the  possibilities  of  rapid  progress  when  scientist  and 
engineer  are  in  a  co-ordinating  organization? 

New  York  City.  JOHN  Mills. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Dispatcher's  Board  That  Facilitates 
Switch  Changes 

A  SYSTEM  operator's  board  arranged  so  the  plugs 
indicating  closed  switches  may  be  pushed  through 
the  board  with  a  pencil,  thereby  permitting  light  from 
lamps  mounted  in  the  rear  to  shine  through  and  indicate 
open  switches,  has  been  designed  by  the  Consumers' 
Power  Company  of  Jackson,  Mich.     The  board  illustrated 
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SMALL    DRAWER    BENEATH     BOARD    CATCHES     PLUGS    USED    POR 
INDICATING    CLOSED    SWITCHES    ON    THIS    BQj\£D 

IS  mounted  above  the  dispatcher's  telephone  desk  within 
easy  reach,  so  that  changes  may  be  made  upon  it  with- 
out the  dispatcher  leaving  his  seat.  The  plugs  used  are 
of  rubber  and  are  made  to  fit  easily  in  the  holes  repre- 
senting the  switches.  When  the  plugs  are  pushed  through 
the  board  they  fall  into  a  trough  at  the  bottom,  from 
which  they  are  recovered  for  use  again  at  some  future 
time.  F.  W.  POLLOCK, 

Consumers'  Power  Company,  Load  Dispatcher. 

Jackson,  Mich. 


Economizers  Save  Seven  per  Cent 
of  Total  Heat 

SEVEN  per  cent  of  the  B.t.u.  obtained  was  returned 
to  the  feed  water  by  economizers  during  a  month's 
run  of  the  new  62,.500-kva.  West  End  station  of  the 
Union  Gas  &  Electric  Company,  Cincinnati,  Ohio,  and 
an  over-all  efficiency  of  18.46  per  cent  from  fuel  to 
switchboard  was  realized.  The  average  fuel  consumption 
was  18,500  B.t.u.  per  kilowatt-hour,  using  equipment 
consisting  of  two  31,250-kva.  turbines  and  eight  12,250- 
sq.ft.  ( 1,130-sq.m.)  Babcock  &  Wilco.v  boilers  with 
Sturtevant  economizers.  During  the  run  the  ma.ximum 
demand  was  52.000  kw.  and  the  load  factor  54  per  cent. 
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The  coal  as  fired  had  12,500  B.t.u.  per  lb.  (1,425  cal.  per 

kg.),  1.48  lb.   (0.67  kg.)  per    kilowatt-hour  being  fired. 

With  condenser  losses  of  53.48  per  cent  of  the  total 

heat  the  turbine  showed  an  efficiency  of  26.6  per  cent. 

DISTRIBUTION  OF  HEAT  LOSSES  IN  WEST  END  (CINCINNATI) 
STATION 

Per  Cent  B.t.u. 
Boiler-iiOOm  Losses: 

Combustible  in  ash    5  925 

I {adiation  and  leakage 1  185 

Stack 16  2,900 

Oross  boiler-room  losses 22  4.070 

Ciain  by  economizers s 7  1 ,295 

Net  boiler-room  losses 15  2,775 

.\uxiliar.v  losses: 

Steam  storage  loco,  after  crediting  exhaust 0   22  40 

Steam  heating  and  auxiliaries 8. 40  1,550 

Turbine  losses: 

Friction  and  windage 2.40  450 

Condenser  cooling  water 53,  48  9,850 

Returned  to  condensate 50 

Generator  losses: 

Electrical 0.84  155 

Electrically  driven  auxiliaries  and  steam  used  for  same. .  1.16  215 

Total  of  all  losses 81.54  15.085 

Over-aU  thermal  efficiency 1 8 .  46  

The  coal  contained  11.8  per  cent  ash,  and  the  residue 
from  the  furnaces  had  27.2  per  cent  combustible;  thus 
the  loss  in  the  ash  was  5.0  per  cent.  A  third  turbine 
and  bank  of  boiler  is  now  being  installed  and  a  fourth 
unit  is  on  order.  The  plant  is  designed  for  firing  with 
either  coal  or  gas. 

Spring  Rack  Prevents  Damage  to  Meters 
in  Automobile 

TO  PREVENT  changes  in  the  calibration  of  meters 
when  they  are  transpoited  in  an  automobile,  an 
Eastern  utility  uses  the  platform  showoi  in  the  accom- 
panying sketch,  which  is  mounted  on  springs  so  1>h.it 


Ij.    SprirK/ 
SPRINGS  ON  BACK  ntEVENT  DAMAGE  TO  METERS 
WHILE  IN  AUTOMOBILE 

the  meters  do  not  get  the  full  force  of  jars  transmitted 
through  the  car.  This  platform  is  made  long  enough 
just  to  slide  into  a  Ford  truck  back  of  the  .seat,  the  legs 
••esting  on  the  floor  of  the  car.     It  accommodates  two 
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rows  of  meters,  seven  in  a  row.  Two  2-in.  (1-cm.) 
boards  running  lengthwise  are  fastened  to  the  bottom 
of  the  aide  pieces.  These  boards  support  wide  slats 
forming  the  bottom  of  the  rack.  Ihe  meters  arc  sup- 
ported by  these  slats  and  are  separated  by  partitions 
of  1-in.  (2-cm.)  wood  running  lengthwise  and  across  the 
rack.  The  spaces  between  the  separators  are  left  k  in. 
(8  mm.)  larger  than  the  back  of  the  meters. 

The  frame  is  supported  by  six  springs,  loose,  on  3-in. 
brass  tubes,  the  latter  t)eing  screwed  into  nuts  to  give  a 
flat  surface  on  the  floor.  The  springs  are  similar  to 
those  on  screen  doors,  hut  must  not  be  too  stiff  or  their 
purpose  will  be  defeated.  Washers  are  placed  on  top 
and  bottom  of  the  frame  where  the  tubes  pass  through, 
and  tube,  spring  and  frame  are  held  by  a  cotter  pin. 

The  rack  should  be  made  light,  since  the  meters  will 
furnish  the  weight  necessary  to  hold  the  frame  down. 

Hartford,  Conn.  T.  T.  Thomas 


Operation  of  Aiito-Transformers 
to  Avoid  Trouble 

AUTO-TRANSFORMER?,  used  to  interconnect  two 
,  systems  are  usually  connected  Y  in  order  to  realize 
the  maximum  economy  over  a  straight  transformer. 
Unless  provided  with  a  delta-connected  secondary,  such 
an  auto-transformer  is  subject  to  triple-frequency  volt- 
age between  terminals  and  ground  owing  to  the  suppres- 
sion of  the  third-harmonic  exciting  current.  If  the 
transformer  is  of  the  three-phase  core  type,  this  triple- 
frequency  voltage  is  greatly  reduced  by  the  high 
reluctance  thereby  inserted  in  the  flux  path.  Hence 
three-phase,  three-legged  core-type  construction  is 
strongly  recommended  for  Y-connected  auto-trans- 
formers without  delta  secondary.  There  is  very  little 
dan"er  if  the  auto-transformer  neutral  is  connected  to 
the  generator  neutral.  If  the  neutral  of  either  system  is 
grtunded,  a  solid  ground  on  the  neutral  of  the  auto- 
transformer  will  provide  a  source  of  third-harmonic 
exciting  current  and  reduce  the  liability  of  trouble  from 
triple-frequency  voltage  between  line  and  ground.  How- 
ever, this  may  cause  trouble  from  telephone  inter- 
ference and  should  not  be  depended  upon  for  protec- 
tion unless  the  system  ground  is  thoroughly  reliable  and 
cannot  be  tripped  off. 

For  the  protection  of  the  low-voltage  system  against 
abnormal  electrostatic  stresses  in  case  of  a  dead  ground 
on  one  phase  of  the  high-voltage  system  at  or  near  the 
auto-transformer,  a  solid  ground  on  the  neutral  of  the 
auto-transformer  has  generally  been  recommended 
where  there  is  much  difTerence  in  potential  between  the 
two  systems.  If  the  systems  contain  appreciable  electro- 
static capacitance  to  ground,  any  triple-frequency  volt- 
age between  line  and  ground  will  cause  third-harmonic 
charging  currents,  which  react  on  the  triple-frequency 
emfs.,  intensifying  them. 

Leaving  the  auto-transformer  neutral  isolated  does 
not  reduce  triple-frequency  voltages,  if  such  exist,  but 
does  prevent  their  amplification  through  the  line  capaci- 
tance; however,  it  exposes  the  lower-voltage  .system  to 
electrostatic  stresses  from  grounds  on  the  high-voltage 
system.  Under  certain  conditions  dangerous  voltages 
may  be  built  up.  Particularly  should  the  following  con- 
ditions be  avoided: 

1.  An  auto-transformer  made  up  of  single-phase  units 
or  a  three-phase  .shell-type  machine  without  delta 
secondary. 


2.  The  use  of  no  other  grounds  on  either  high-  or 
low-tension  systems  when  the  auto-transformer  neutrals 
alone  are  grounded  or  the  latter  are  not  connected  to  the 
generator  neutrals.  Robkrt  Treat, 

Engineer  Power  and  jMiniflg  Department. 
General  Electric  Company, 

Schenectady,  N.  Y. 


Current  Determined  by  Voltage 
Drop  in  1  Ft.  of  Cable 

MEASUREMENT  of  the  current  flowing  in  a  cable 
can  be  determined  by  taking  voltmeter  readings 
and  referring  them  to  the  accompanying  chart.  This 
is  accomplished  without  opening  the  circuit  and  thereby 
shutting   down    the    apparatus    to    which    the    cable    is 
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Millivolt    Drop  over  One    Foot    of    Cable 

VOLTAGE  DROP  DETERMINES  CURRENT  IN  CABLE 

supplying  power  by  the  use  of  two  sharp  steel  or  brass 
points  driven  through  the  insulation  of  the  cable  1  ft. 
(30  cm.)  apart.  This  distance  must  be  carefully 
measured,  for  upon  that  depends  the  accuracy  of  the 
result. 

The  drop  in  potential  across  the  distance  is  then  read 
on  the  milli-voltmeter.  The  current  flowing  is  found  by 
reference  to  the  curves  shown.  By  picking  off  on  the 
curve  corresponding  to  the  size  of  the  cable  the  voltage 
drop  just  determined  the  current  is  easily  found.  For 
example,  suppose  that  a  drop  of  6.3  mv.  was  found  over 
a  foot  of  500.000-circ.mil  cable.  By  reference  to  the 
curve  for  this  size  we  find  the  current  to  be  294  amp. 
In  the  absence  of  this  cui^^'e  one  can  easily  find  the 
current  by  reference  to  a  copper-wire  table  giving  the 
resistance  of  1  ft.  of  the  cable  and  multiplying  this  by 
the  reading  of  the  instrument  in  volts. 


Industrial  Applications 


The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Wrong  Brush  Position  Changes  Speed 
of  Interpole  Motor 

INCORRECT  brush  position  on  an  interpole  motor 
shows  up  as  sparking  and  speed  variation  with  load. 
On  a  non-reversing  motor  without  interpoles  operators 
are  accustomed  to  give  the  brushes  a  backward  lead,  and 
they  are  likely  to  try  the  same  procedure  on  interpole 


Interpole 


Interpole 


r-v 


-Counter  E.M.F.  with  correct  Brusti  Position^ 
"  "        >'     forward  Shift 

"  '•        »     backward  Shift 


EFFECT    ON    COUNTER-EMF.    OF    SHIFTING    BRUSH    ON 
INTERPOLE  MOTOR 

motors,  which  inevitably  causes  trouble  for  the  follow- 
ing reasons :  The  interpole  in  a  motor  is  always  of  the 
same  polarity  as  the  main  pole  next  behind  it.  Back- 
ward brush  shift  causes  the  interpole  to  act  on  the  arma- 
ture coil  after  it  has  passed  the  brush,  so  that  the  inter- 
pole merely  acts  in  opposition  to  the  next  main  pole 
and  reduces  the  total  flux  cut  by  the  coil.  This  weaken- 
ing of  the  field  results  in  a  lower  counter-emf.  being 
generated  so  that  the  motor  tends  to  run  faster. 

With  forward  brush  shift  the  effect  is  the  opposite. 
In  this  case  the  interpole  acts  upon 
the  armature  coil  before  it  has  passed 
the  brush,  so  that  its  magnetic  flux  is 
added  to  the  flux  of  the  same  polarity 
from  the  pole  behind  it,  thus  increas- 
ing the  total  flux  and  counter-emf. 
generated,  tending  to  slow  the  speed 
of  the  machine. 

By  the  same  manner  of  reasoning 
it  may  be  seen  that  interpoles  which 
are  too  strong  have  an  effect  simi- 
lar to  bacK  shift  of  brush  and  tend 
to  make  the  motor  speed  up  as  load  is 
applied.  Weak  interpoles  act  in  the 
same  manner  a.s  fonvard  shift  of  the 
brushes  and  cause  the  speed  of  the 
motor  to  drop  with  load.  To  reverse 
an  interpole  motor  the  shunt  and  the 
main  series  fields  (if  it  is  compounded)  may  be  reversed 
simultaneously,  or  else  the  armature  and  interpole  cir- 
cuit may  be  reversed.  If  the  interpole  strength  is 
correct  and  the  brush  pcsition  is  right,  an  interpole 
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motor  will  run  very  close  to  the  same  speed  at  all  loads 
and  will  run  at  the  same  speed  in  both  directions  of 
rotation.  James  Dixon. 

Reliance  Electric  &  Engineering  Company, 
Cleveland,  Ohio. 


Oil  on  Brush  Hohler  Causes  Commutation 
Trouble 

OIL  accumulating  on  the  lower  brush  and  holder  of 
a  10-hp.  motor  in  an  Eastern  factory  was  recently 
the  cause  of  the  brush  sticking  and  consequent  bad 
commutation  and  brush  and  commutator  trouble.  The 
oil  would  accumulate  on  the  brush  and  holder  and 
become  gummy,  thus  causing  the  brush  to  stick.  On 
investigation  it  was  found  that  the  lower  brush  was 
directly  below  the  motor  shaft  and  exactly  between 
two  poles.  Thus  oil  would  tend  to  run  to  this  brush 
s  it  was  the  lowest  point  on  the  brush-holder  rings, 
and  besides  the  draft  from  the  rotating  armature  was 
strongest  between  the  two  poles  and  tended  to  draw 
oil  in  toward  the  machine  onto  the  brush.  It  was  found 
that  the  armature  coil  was  constructed  (Fig.  1)  so 
that  one  of  the  leads  came  straight  out  of  the  slot  to 
the  commutator  bar,  while  the  other  lead  of  the  same 
coil  was  brought  practically  quarter  way  around  the 
armature  to  the  next  adjacent  commutator  bar.  In 
order  to  change  the  position  of  the  brushes  it  was 
necessary  to  change  the  shape  of  the  leads  from  the 
armature  coil,  as  shown  in  Fig.  2,  so  that  the  throw 
of  the  leads  is  symmetrical  with  the  center  line  of  the 
coil.  This  located  the  brushes  45  deg.  from  the  original 
position  and  directly  behind  the  poles  of  the  machine 
so   that   they   would  not   be   greatly   influenced   by   the 


FIG.  I 
CHANGE  MADE  TO  PREVENT  ACCUMULATION   OF  Oil 


FIO.  2 

ON    LOWEST   BRUSH 


draft.    Since  this  change  the  motor  has  been  in  service 
for  more  than  a  year  and  no  trouble  from  accumulation 
of  oil  on  the  brush  holder  has  been  experienced. 
Bronx,  N.  Y.  C.  A.  JOHNSON. 
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Portable  Storage  Battery  Lamp  for 
Very  Damp  Locations 

PORTABLE  storage-battery  lamps  suitable  for  use 
in  any  damp  location,  such  as  mines,  etc.,  have  been 
built  by  the  city  engineer's  office  in  San  Francisco. 
The   lamp    consists    of   a    wooden    box    containing    five 


honci/c  on  frr, 
fasicnecj  »/>/,■ 

sfone'iioffs 


-Plitin  Slass 
■Wrre 

."-ass 


dalv.  iron 
Ixrttompufon 
Over  wood 


LAMP   MADE  TO  USE  WHERE  A  GREAT  DEAL  OF  MOISTURE 
IS  PRESENT 

storage  cells  and  a  12-c.p.  lamp  attached  to  the  box 
with  a  spun-metal  reflector  coated  with  white  enamel. 
The  cells  were  the  Edison  storage  battery  M-20, 
12-amp.-hr.  motor-cycle  type  with  rubber  insulation. 
After  about  a  year's  service  from  twelve  of  these  lights 
it  was  found  that  the  rubber-insulated  cell  was  likely 
to  give  trouble.  The  boxes  were  sometimes  tipped  over 
and  filled  with  water,  and  unless  they  were  properly 
■washed  out  and  dried  after  such  an  accident,  electrolysis 
made  holes  in  the  metal  cell  containers. 

Accordingly,  twenty-four  lamps  having  the  same  type 
of  cells  were  built,  but  without  soft-rubber  insulation. 
Hard-rubber  buttons  attached  to  the  cells  were  used 
to  hold  the  latter  in  grooves  cut  in  the  sides  and  par- 
titions of  the  box.  These  lamps  were  provided  with  an 
automobile  type  of  push-button  switch  mounted  so  as 
to  be  operated  from  the  outside  of  the  box.  Binding 
posts  of  dissimilar  character,  which  will  fit  only  cor- 
t  responding  wire  terminals,  are  used  in  charging.  The 
dissimilarity  of  the  terminals  on  the  charging  cord 
insures  proper  polarity.  At  first  small  motor-generator 
sets  were  used  for  this  charging,  but  it  was  later  found 
more  desirable  to  connect  the  cells  directly  to  the  direct- 
current  circuit  in  series  with  resistance  units  and  a 
rheostat  so  that  the  current  could  be  regulated  to  a 
strength  of  2\  amp.  for  different  numbers  of  cells  con- 
•nected  in  series.    With  this  arrangement  the  charging 


of   the   cells    is    very   simple   and    requires   no   expert 
attention. 

The  lamps  are  ordinarily  used  for  three  days'  work 
without  recharging.  The  set  complete  weighs  18  lb. 
(8  kg.),  which  is  rather  heavy,  but  it  was  thought 
worth  while  to  make  the  box  out  of  full  1-in.  r2.5-cm.) 
material  and  to  reinforce  it  as  much  as  possible  so  that 
it  would  stand  a  great  deal  of  abuse. 


Floodlights  for  Hiiildings  and  Yards 
of  Manufacturing  Plants 

THE  method  of  floodlighting  areas  around  the  No. 
1  nitrate  plant  at  Sheffield,  Ala.,  during  the  war 
period  might  well  be  employed  for  illuminating  night 
construction  work  on  other  projects.  The  main  portion 
of  the  plant,  which  included  all  the  buildings  with  the 
exception  of  the  Spring  Creek,  pump  house,  the  perma- 
nent community  and  the  ammonium-nitrate  buildings, 
was  surrounded  with  a  7  ft.  (2.1  m.)  wire  fence,  and  for 
guarding  purposes  the  exterior  of  this  fence  was 
lighted  by  means  of  special-design  flood-lighting 
projectors.  These  projectors  were  mounted  approxi- 
mately 10  ft.  to  12  ft.  (3  m.  to  3.6  m.)  above 
the  ground  and  extended  outside  the  fence  a  distance 
of  about  4  ft.  (1.2  m.).  Each  projector  was  fitted  with 
a  400-watt  lamp  supplied  by  a  series  transformer  on 
the  pole  having  a  winding  on  the  secondary'  to  produce 
110  volts  and  a  6.6-amp.  primary  winding  supplied  from 
a  constant-current  transformer  in  the  power  house.  A 
pole  line  was  built  around  the  property  just  inside  the 
fence.  A  two-pin  cross-arm  carrying  a  No.  6  wire  sup- 
plied the  constant-current  circuit.  The  projectors  were 
spaced  approximately  3-50  ft.  (107  m.)  apart,  and  each 
was  equipped  with  a  series  of  concentric  and  semi-cir- 
cular plates  which  prevented  rays  getting  inside 
the  fence. 

The  idea  was  to  leave  no  part  of  the  outside  of 
the  fence  unilluminated.  The  territorj-  inside  the  fence^ 
would  be  comparatively  dark  so  that  the  patrolling 
guards  could  not  be  seen.  This  system  was  supplied 
from  a  10-kva.,  2,300-volt,  6.6-amp.  constant-current 
transformer  operating  independently  of  the  street-light- 
ing transformers. 

Each  building  or  small  group  of  buildings  was  sur- 
rounded by  an  additional  fence  similar  to  the  exterior 
fence,  and  standard  500-watt  and  1,000-watt  projectors 
were  mounted  on  the  buildings,  illuminating  the  entire 
surrounding  area.  The  projectors  were  pointed  in  such 
a  way  that  the  light  directly  around  the  walls  and  inside 
the  fence  would  be  less  intense  than  the  illumination  on 
the  fence.  This  was  easily  done  by  proper  selection  and 
location  of  projectors.  In  this  manner  the  gas  plant 
and  the  gas  tanks  were  illuminated  by  means  of  pro- 
jectors supplied  from  a  constant-potential  circuit  oper- 
ated by  a  single  steel-inclosed  switch  in  the  gas  house. 
Similarly  the  floodlighting  on  the  machine  shop  was 
operated  by  a  single  switch  inside  the  building.  The 
process  building  was  also  surrounded  by  a  fence  and 
floodlights  were  placed  on  each  side  at  a  height  of  50  ft. 
(15  m.),  giving  a  good  distribution  for  this  purpose. 
Where  buildings  were  close  together,  of  course  it  was 
possible  so  to  locate  projectors  as  to  cover  the  entire 
space  between  them  without  duplication. 

C.  D.  Gray  and  E.  Hagenlocher. 
J.  G.  White  Engineering  Corporation, 

New  York. 
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Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
■of  Electric  Light,  Power  and  Heat 


Vancouver  Appliance  Sales  Continue 
at  High  Rate 

DURING  the  month  of  July  six  outside  sales  agents 
in  the  Vancouver  district  of  the  British  Columbia 
Electric  Railway  Company  made  1,478  calls  and  sold 
appliances  of  the  value  of  $4,798.54.  These  appliances 
represented  a  load  of  ii36  kw.  and  included  six  electric 
ranges.  The  total  sales  of  the  company  during  the 
month  were  498  appliances,  of  which  222  were  flatirons, 
89  were  electric  grills  and  50  were  small  cooking  stoves. 
The  British  Columbia  Electric  Association,  which  is 
being  formed  among  jobbers,  contractor-dealers,  retail- 
ers and  central-station  men,  is  expected  to  increase  the 
sale  of  appliances  in  British  Columbia  materially. 


Why  Utilities  Must  Engage  in  a 
Good- Will  Campaign 

By  George  F.  Oxley 

Director  of  Publicity  National  Electric  Light  As.'sociation 

SERVICE,  efficient  and  immediately  available  when- 
ever, wherever  and  in  the  fullest  measure  de- 
manded, and  at  the  lowest  cost  compatible  with  true 
efficiency,  is  the  aim  of  the  electric  light  and  power 
industry.  The  electric  utility  executive  has  for  his  goal 
the  maintenance  of  efficient  twenty-four-hour  service 
and  the  prompt  extension  of  that  service  to  all  who 
desire  it,  at  a  price  which  will  pay  the  cost  of  con- 
struction, maintenance  and  operation  and  yield  to 
investors  in  his  company's  securities  a  fair  return  on 
their  investments. 

Everything  possible  has  been  done  to  this  end  by  the 
electric  light  and  power  industry,  as  evidenced  by  the 
fact  that  during  the  ten  years  preceding  the  war  the 
companies'  charge  per  unit  of  service  gradually  was 
reduced  an  average  of  25  per  cent  by  the  'practice  of 
economies  and  the  fullest  utilization  of  inventions  and 
advances  in  science.  In  this  the  companies  were 
assisted  also  by  the  greater  u.se  of  electric  service  by 
the  public.  During  the  last  five  or  six  years  increa.sed 
costs  have  made  necessary  a  .slight  upward  trend  of 
rates,  but  in  far  smaller  ratio. 

In  the  face  of  the  greatest  use  ever  made  of  existing 
plant  eciuipment  and  transmission  .systems,  an  unprec- 
edented demand  for  electric  service  exists  throughout 
the  country.  Present  users  require  more  service, 
thousands  of  manufactories  are  insistent  in  their 
demands  for  .service,  as  are  rural  communities  also,  so 
that  at  present  the  demand  for  electrical  energy  is 
approximately  one-third  greater  than  the  available 
.=upply.  In  addition,  fourteen  million  homes  remain  to 
be  wired,  exclusive  of  the  four  hundred  thousand 
new  homes  which  housing  ex^jerts  as.sert  must  be  built 
at  once. 

Obviously,  with  so  great  an  over-demand,  an  absolute 
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necessity  exists  for  increasing  the  output.  To  obtain 
the  money  necessary  for  this  development,  the  industry 
must  enter  the  money  market  in  competition  with 
national,  state  and  municipal  securities  and  with  the 
securities  of  industries  which  have  been  enjoying  an  era 
of  unprecedented  prosperity.  Therefore  the  electric  light 
and  power  industry  is  compelled  to  'pay  intei'est  rates  and 
premiums  considerably  in  excess  of  those  paid  by  other 
securities,  except  industrials,  in  spite  of  the  fact  that 
the  industry  is  basically  as  sound  as  the  governments 
which  regulate  it.  The  very  regulation  that  insures 
this  soundness  has  militated  against  selling  these 
securities  at  par  because  of  unavoidable  delay  in  raising 
rates  sufficiently. 

More  than  one  million  investors  in  electric  light  and 
power  securities  are  interested  in  these  facts  from  the 
viewpoint  of  the  return  upon  their  investment.  Every 
user  of  electric  light   or   power   is   interested   in  them 
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PUBLICITY  FOLDERS  USED  IN  CAMPAIGN  TO  INTEREST 
PUBLIC  IN  ELECTRICAL  UTILITIES 

from  the  .ewpoint  of  the  rates  he  must  pay  for 
service.  The  electric  light  and  power  industry  has  no 
source  of  income  other  than  that  collected  in  payment 
for  service.  If  by  reason  of  the  fact  that  its  rates  are 
not  sufficient  to  insure  its  securities  selling  at  par 
value  in  competition  with  other  securities,  the  industry 
must  purchase  the  use  of  money  at  a  discount,  in  which 
case  a  larger  amount  of  securities  would  have  to  be 
sold.  Interest  must  be  paid  upon  the  additional  amount 
of  securities  sold,  and  that  interest  can  come  from  only 
one  source,  the  earnings  of  the  company,  which,  after 
all,  are  governed  by  the  rates  charged  the  public  for 
service.  This  same  principle  is  true  in  every  financial 
transaction  of  an  electric  light  and  power  company. 
.*ny  exorbitant  tax  imposed  by  the  will  of  the  people 
must  be  paid  back  by  the  people  in  the  form  of  rates 
for  service.  If  damage  is  done  to  the  property  of  the 
company,  that  damage  must  be  paid  for  and  repairs 
made  at  the  expense  of  the  people  using  service.    When 
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employees  receire  higher  wages  or  the  cost  of  coal 
increases  the  users  of  electrical  serv'ce  must  pay. 

This,  then,  is  the  situation  of  the  electric  light  and 
power  industry  at  present.  Its  service  is  in  great 
demand.  It  must  extend  and  expand  its  distribution 
systems  and  plants.  To  do  this  it  mu.st  have  money. 
To  secure  money  it  must  have  higher  rates.  To  have 
higher  rates  it  must  have  the  sympathetic  understand- 
ing and  good  will  of  the  public.  To  have  that  the  public 
must  realize  that  its  interests  are  one  with  the 
industry's. 

It  is  with  a  full  realization  of  these  fundamental 
fact.s  that  the  National  Electric  Light  Association  ha.s 
inaugurated  a  good-will  campaign,  which  it  is  hoped  and 
expected  will  be  the  largest  campaign  of  its  kind  ever 
undertaken  by  the  industry.  Through  the  medium  of 
its  "Kilo  Watt"  campaign,  more  than  one  million  homes 
will  be  reached  every  month  with  a  message,  first, 
regarding  the  uses  of  electricity  and  on  terminology  of 
the  electrical  industry,  and  later  regarding  the  prob- 
lems of  finance  and  oix'ration.  Through  the  public 
press  and  other  popular  magazines  articles  directed 
toward  the  same  end  already  are  appearing  and  will 
continue  to  appear  during  the  year's  campaign.  Manu- 
facturers of  electrical  machinery,  equipment  and  appli- 
ances will  devote  a  large  part  of  their  advertising  space 
in  national  advertising  mediums  and  in  the  smaller 
magazines  and  local  newspapers  to  co-operation  in  this 
campaign.  The  Investment  Bankers'  Association  of 
America  is  co-operating  in  the  campaign  and  has  pre- 
pared a  series  of  pamphlets  which  will  go  out  to  at  least 
five  hundred  thousand  electrical  industiy  security 
holders  each  month. 

The  sole  purpose  of  the  campaign  is  to  endeavor  to 
impress  upon  the  public  the  fact  that  it  is  vitally 
interested  in  the  electric  light  and  power  industry,  just 
as  the  industry  is  vitally  interested  in  the  prosperity 
of  the  nation  as  a  whole  and  iis  individual  companies 
are  interested  in  the  prosperity  of  the  communities  they 
serve.  When  the  pul)lic  appreciates  that  the  "capital- 
ists" owning  the  electric  light  and  power  industry  are 
in  reality  more  than  one  million  citizens  of  the  United 
States,  and  when  the  public  realizes  that  it  can  obtaiTi 
cheaper  and  more  efTicicnt  service  by  granting  proper 
rates  to  the  electric  light  and  power  industry — that  is. 
rates  which  will  permit  the  greatest  possible  develop- 
ment of  the  industry  at  the  lowest  possible  cost — then 
the  purpose  of  the  campaign  will  have  been  served. 


Power  Rates  Should  He  Placed 
oil  Competitive  Basis 

POWER  service  is  a  competitive  business  rather  than 
a  public  utility  service,  and  central  stations  should 
therefore  be  allowed  to  make  as  much  profit  as  they 
can  out  of  their  sale  of  power  to  large  industrial 
concerns,  according  to  Morse  Dell  Plain,  vice-president 
and  general  manager  of  the  Northern  Indiana  (ias  & 
Electric  Company  and  president  of  the  liidiina  Electric 
Light  Association.  In  discussing  this  subject  at  the 
last  convention  of  the  a.ssociation  Mr.  Dell  Plain  said 
that  it  would  be  to  the  advantage  of  the  public  at 
large  if  the  central  stations  were  allowed  to  charge  as 
much  for  power  service  as  the  trattic  would  bear.  The 
state  public  service  conmiissions  were  instituted  to 
regulate  non-competitive  service,  but  the  power  business 
that    the    utilities    are    now    securing   is    strictly    com- 


petitive with  isolated-plant  service,  and  in  many 
instances  it  has  been  the  central  station  rather  than 
the  power  customer  that  needed  the  protection.  When 
an  industry  is  making  large  profits  by  the  use  of 
central-station  energy  there  is  no  good  reason  why  the 
utility  should  not  make  a  good  profit  on  the  energy. 

At  the  same  convention  E.  I.  Lewis,  chairman  of 
the  Public  Service  Commission  of  Indiana,  said  "The 
central  stations  should  advocate  a  high  power  rate  in 
order  that  they  may  be  in  a  position  to  supply  reliable 
service  and  be  able  to  keep  ahead  of  the  requirements 
of  their  growing  communities.  The  public  should  be 
as  anxious  as  the  companies  to  have  this  condition  pre- 
vail because  adequate  and  reliable  central-station  service 
is  the  best  asset  a  community  can  have.  Continuous 
operation  of  iiublic  utility  .services  which  are  supported 
by  indirect  taxation  (rates)  is  more  vital  to  the  life 
and  prosperity  of  a  community  than  the  public  insti- 
tutions and  services  for  which  the  people  are  directly 
taxed."  To  illustrate  his  point,  Mr.  Lewis  classed 
water,  electricity,  gas,  street  railways,  telephone  and 
interurbans  among  the  services  for  which  the  public  is 
taxed  indirectly,  and  police,  libraries,  parks,  schools, 
fire  departments  and  courts  as  public  services  which 
are  supported  by  direct  taxation. 


Time  Saved  in  Selling  Liiiups 

SINCE  lamp  manufacturers  have  adopted  the  prac- 
tice of  wrapping  individual  lamps  in  paper  cartons 
and  twisting  the  ends  together,  it  has  been  difficult 
to  show  lamps  to  retail  customers  without  considerable 

loss  of  time.  In 
addition  to  the  time 
lost  unwrapping  and 
rewrapping  the  car- 
ton, stocks  fre- 
quently become 
mixed  and  dis- 
ordered because  of 
lamps  being  r  e  - 
placed  on  the  wrong 
shelves. 

These  difficulties 
have  been  overcome 
in  the  offices  of  the 
East  St.  Louis  Light 
&  Power  Company 
by  a  lamp  wheel  as 
shown  in  the  illustration.  The  wheel  is  20  in.  (,51  cm.) 
in  diameter  and  wide  enough  to  pennit  a  General 
Electric  No.  3  0  receptacle  to  be  countersunk  into  it. 
Twenty  of  these  receptacles  are  mounted  on  the  rim 
of  the  wheel.  One  side  of  each  receptacle  is  wired  to  a 
common  point  inside  the  hub  and  the  other  side  is 
connected  to  a  segm.ent  of  a  device  similar  to  a  com- 
mutator. Energj'  is  supplied  to  the  wheel  by  means 
of  brushes,  and  the  brush  on  the  commutator  is  wide 
enough  to  light  two  lamps  at  one  time.  The  wiring  and 
electrical  connections  are  concealed  in  the  wheel,  and  its 
support  is  mounted  on  the  wall  at  a  point  convenient 
to  the  lamp  counter.  The  lamps  placed  in  the  recep- 
tacles range  in  size  from  10  watts  to  100  watts  of  the 
types  most  frequently  sold.  Any  individual  lamp  or 
two  adjacent  lamps  can  be  lighted  as  desired.  With 
these  arrangements  the  comparative  size,  style  and  bril- 
liancy of  lamps  can  easily  be  shown  to  a  customer  and 
the  order  filled  directly  from  stock. 
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Generation,  Transmission  and  Distribution 

Factors  in  the  Design  of  Large  Boiler  Plants  — 
Part  I. — J.  Grady  Rollow. — A  discussion  of  principal 
factors  affecting  equipment  of  boiler  plants  of  large 
capacity.  The  following  are  said  to  be  the  points  con- 
cerning which  the  engineer  must  have  information  in 
successfully  designing  boiler  plants:  (1)  Character  of 
the  fuel  to  be  used;  (2)  location  of  the  plant  with 
respect  to  fuel  supply;  (3)  character  of  the  water  to 
be  used  as  boiler  feed;  (4)  size  and  character  of  the 
load  to  be  carried;  (5)  distribution  and  use  of  steam; 
(6)  cost  and  class  of  available  labor  and  location  of 
plant  with  respect  to  labor  markets;  (7)'  cost  of  fuel; 
(8)  climatic  conditions  and  altitude;  (9)  importance 
of  the  time  element  in  getting  plant  either  partially  or 
wholly  in  operation;  (10)  local  laws  governing  design 
and  manufacture  of  pressure  vessels,  issuance  of  smoke, 
workmen's  compensation  acts,  etc.;  (11)  the  return 
expected  on  the  capital  invested;  (12)  permanence;  ( 13) 
value  of  real  estate. — Electrical  Revietu,  Aug.  21,  1920. 

Developments  in  Power  Plants  and  Generating  Sta- 
tions.— Alfred  Still. — This  is  the  third  article  of  a 
series  in  which  the  author  reviews  the  general  ten- 
dencies in  power-plant  design,  both  hydro-electric  and 
steam-electric. — Electrical  Review,  Aug.  21,  1920. 

The  Emmet  Mercury  Boiler. — The  purpose  of  the 
mercury  boiler  and  turbine  is  to  make  use  of  the  high 
boiling  point  of  mercury,  677  deg.  Fahr.  (360  deg.  C), 
its  condensing  point  being  28  in.  (711  mm.)  vacuum 
and  465  deg.  Fahr.  (240  deg.  C).  The  e.xhaust  from 
the  mercury  turbine  is  condensed  in  a  form  of  surface 
condenser.  The  heat  given  out  by  the  condensing 
mercury  vapor  makes  steam  of  the  cooling  water,  and 
tl.'s  steam  may  be  used  to  drive  another  turbine  or  for 
any  other  purpose  for  which  steam  may  be  required. 
The  chief  difficulties  seem  to  be  the  large  amount  of 
mercury  needed  and  the  danger  of  leaks,  as  the  mercury 
vapor  is  very  poisonous.  The  mercury  vapor  is  passed 
to  the  mercury  turbine  at  about  10  lb.  (0.7  kg.  per 
sq.cm.)  gage  pressure.  On  account  of  the  high  tem- 
perature of  the  mercury  in  the  boiler  the  flue  gases 
leaving  the  tube  are  too  hot  to  be  passed  directly  to  the 
stack.  Therefore  they  are  passed  over  a  mercury  pre- 
heater,  over  the  steam  superheater  and  finally  over  the 
feed-water  heater  or  economizer.  Mr.  Emmet  is  said 
to  believe  that  by  the  addition  of  the  mercury  device  to 
a  good  modern  power  station,  with  an  increase  of  15 
per  cent  in  the  amount  of  fuel  used,  the  same  amount 
of  steam  can  be  supplied  to  the  steam  turbines  as  under 
present  conditions,  and  the  mercury  turbine  will  gen- 
erate power  equal  to  about  66  per  cent  of  the  power 
generated  by  the  steam  turbines.  The  experimental 
equipment  was  in  operation  for  a  short  time  last  summer 
with  over  1,000-kw.  load  on  the  mercury  turbine,  and 
its  operation  showed  that  the  economies  predicted  were 
fully  realized. — Poxuer,  Aug.  3,  1920. 
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Electrical  Characteristics  of  the  Sicspe^ision  Insit- 
lator. — II. — F.  W.  Pefk,  Jr. — The  author  states  that 
the  old  method  of  basing  everything  on  electrical  tests 
should  be  abandoned.  Severe  electrical  tests  are  often 
harmful.  An  electrical,  mechanical  and  porosity  uni- 
formity test  should  be  established,  in  which  a  small 
percentage  of  the  product  is  tested  to  destruction  from 
day  to  day.  For  the  very  high  voltages  that  are  at 
present  being  considered  greater  reliability  may  in 
many  respects  be  anticipated  than  for  the  lower-voltage 
lines.  The  lightning  arc-over  voltage  and  dielectric 
strength  will  be  relatively  higher  and  induced  lightning 
voltages,  sufficient  to  cause  arc-over,  will  be  less  than 
now  occur  on  low-voltage  lines.  Increasing  the  number 
of  units  in  series  also  decreases  the  probability  of  com- 
plete string  failure.  Uneven  distribution  of  voltage  on 
the  strings  becomes  more  serious  at  the  higher  voltages 
because  of  the  high  stress  on  the  unit  near  the  line. 
This  may  be  corrected  by  shielding,  which  prevents 
excessive  corona  on  the  line  end  units  and  tends  to 
direct  the  power  arc  away  from  the  string.  The  maxi- 
mum unit  stress  on  a  220-kv.  shield  string  can  be  made 
less  than  on  a  100-kv.  non-shielded  string. — Journal  A.  I. 
E.  E.,  July,  1920. 

Traction 

Nero  Electric  Locomotives. — The  electric  locomotives 
of  the  Gotthard  and  the  Burgdorf-Thun  are  described 
in  this  article.  The  locomotives  of  the  Gotthard  rail- 
way, constructed  by  Brown,  Boveri  &  Company,  are 
for  single-phase  current,  15,000  volts,  I65  cycles.  The 
body  of  the  locomotive  is  supported  by  two  trucks, 
each  of  which  is  provided  with  two  series-connected 
motors,  and  the  two  groups  of  motors  are  fed  in  parallel. 
The  regulation  of  the  motors  is  obtained  by  changing 
the  feeding  pressure  between  237  volts  and  1,325  volts, 
with  eighteen  intervals,  which  is  attained  by  means  of 
suitable  tappings  in  the  secondary  of  the  transformer. 
This  is  oil-cooled  and  rated  at  1,730  kva.  The  two 
trolleys  are  of  the  pantograph  shape.  A  small  auxiliary 
group  furnishing  direct  current,  provided  with  accumu- 
lators, is  employed  for  maneuvering  the  controller, 
for  lighting,  etc.  The  locomotives  are  provided  with 
Westinghouse  air  and  hand  brakes;  moreover,  the  mo- 
tors can  work  as  electric  brakes  for  avoiding  the  forma- 
tion of  metallic  dust  from  blocks  and  wheels,  which  has 
a  serious  effect  on  the  motor  windings.  The  locomotives 
for  fast  trains  can  develop  a  tractive  effort  of  300  tons 
upon  an  up-grade  of  26  per  1,000  at  35  km.  and  50 
km.  an  hour;  those  for  slow  trains  give  the  same  effort 
at  50  km.  an  hour  and  an  effort  of  430  tons  at  35  km. 
an  hour.  The  new  locomotives  of  the  Burgdorf-Thun 
railway  are  for  three-phase  current,  750  volts,  40 
cycles.  The  trolleys  are  of  the  bow  type.  The  locomo- 
tive body  is  supported  upon  two  trucks,  each  provided 
with  a  motor.  To  obtain  four  speeds  the  stators  are 
provided   with   two    independent   winding.s,   one   giving 
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twelve  and  the  other  eight  poles.  The  number  of  poles 
generated  by  each  winding  can  be  reduced  to  one-half 
by  a  star-delta  connection.  The  rotors  are  short- 
circuited.  Transformers  with  suitable  tappings  are 
used  for  starting  the  motors.  The  four  wheels  of  each 
truck  are  coupled  by  two  connecting  rods.  These  are 
energized  at  their  central  points  by  two  cranks,  which 
receive  their  movement  from  an  auxiliary  shaft  con- 
nected to  the  motor  through  a  couple  of  gears  of  ratio 
one  to  six.  The  weight  of  the  locomotive  is  43.8  tons; 
the  maximum  weight  of  the  train  200  tons. — Science 
Abstracts,  Section  />',  July  30,   1920. 

Installations,  Systems  and  Appliances 

Design  of  Contacts  for  Sivitches  and  Busbars. — \V. 
HOpp. — Extensive  experimental  researches  on  contact 
resistance  between  copper  surfaces  have  led  the  author 
to  a  number  of  rules  and  relations  important  for  proper 
design  of  contact  surfaces.  The  current-carrying  capac- 
ity of  a  contact  is  limited  by  the  temperature  rise, 
since  at  high  temperature  the  losses  rapidly  increase 
from  oxidation.  Above  a  certrin  critical  current  very 
high  temperatures  are  rapidly  attained  which  tend  to 
destroy  the  springs  and  necessitate  frequent  overhauling. 
These  temperature  phenomena  are  illustrated  in  a  num- 
ber of  diagrams.  The  contact  resistance  between  copper 
electrodes  for  practical  cases  was  found  to  be  almost  en- 
tirely independent  of  the  contact  surface,  being  expressed 
as  K  =  p/P,  where  P  is  the  total  contact  pressure 
in  kilograms  and  o  is  a  constant,  varying  from  280  to 
400  microhms  per  kilogram,  for  clean,  solid  contact 
pieces  of  copper,  and  taking  values  between  70  and  100 
microhms  per  kilogram  for  similar  contacts  with  tinned 
surfaces.  The  condition  of  a  contact  may  easily  be 
checked  up  at  any  time  by  measuring  the  drop  for  a 
given  current.  As  an  average  for  ordinary  copper 
contacts  the  author  suggests  this  formula  r  Drop  in 
millivolts  =-  0.5J  P,  J  being  the  current  in  amperes. 
If  a  higher  drop  is  found,  either  the  contacts  are  very 
dirty  or  else  the  springs  have  given  out  so  that  the 
pressure  no  longer  has  the  estimated  value.  In  clamp- 
ing two  pieces  of  busbar  together  the  contact  resistance 
will  add  to  the  copper  resistance,  but  the  latter  will 
tend  to  decrease,  since  the  bar  has  twice  the  section 
in  the  overlap.  Therefore  it  is  possible  to  design  the 
overlap  so  as  to  give  the  same  total  resistance  as  a 
solid  bar  of  the  given  dimensions.  Assuming  an  aver- 
age .'<crew-clamp  pressure  of  100  kg.  per  square  centi- 
meter, the  author  finds  the  necessary  overlap  to  be 
independent  of  the  thickness  of  the  busbar  and  gives 
for  all  cases  the  overlap  ^  25  mm.  (1  in.). — Slektro- 
tecknische  Zeitschrift,  March  11  and  18,  1920. 

Electrophysics  and  Magnetism 

Magnetic  Properties  of  Iron  Alloys. — The  series  of 
articles  on  the  relation  of  magnetic  properties  and  elec- 
tric conductivity  of  iron  to  its  percentage  of  carbon, 
aluminum,  silicon  and  manganese,  etc.,  published  by 
Gumlish  and  Goerens  in  the  Elektrotechnische  Zeit- 
schrift, June  26  to  July  24,  and  referred  to  in  these 
columns  on  Feb.  14,  is  reprinted  almost  in  full  in  the 
Revue  Ginirale  d'Electricite  of  May  1,  1920. 

The  Benedicks  Thermo-Galvanic  Effect. — GouiNEAU. 
— Some  time  ago  (in  Compfes  Rendiis,  Vol.  166,  1920, 
p.  812").  in  the  face  of  much  scepticism,  Carl  Benedicks 
announced  the  discovery  of  a  fourth  thermo-galvanic 
effect  having  much  the  same  relation  to  the  Thomson 


effect  as  has  the  ordinary  thermo-electric  effect  to  the 
Peltier  effect.  According  to  Benedicks  thormo-electro- 
motive  forces  may  arise  in  a  perfectly  homogeneous 
circuit  of  pure  mercury,  if  the  temperature  distribution 
is  unsymmetrical.  The  present  author  describes  an 
experiment  which  seems  to  substantiate  Benedicks' 
theories.     Gouineau  built  a  little  galvanometer  with  a 


APPARATUS  TO 
DEMONSTRATE 
THE  BENEDICKS 
THERMO- 
GALVANIC  EFFECT 


moving  coil  made  up  of  mercury  in  a  glass  tube,  as 
shown  in  the  figure.  At  E  the  tube  is  drawn  down  to 
0.1  mm.  inside  diameter.  The  mercury  is  heated  elec- 
trically by  a  resistance  spiral  above  E,  while  the  lower 
part  is  kept  cool  by  a  protecting  sleeve  B  of  asbestos. 
Using  a  field  strength  of  2,000  gausses,  deflections  of 
500  mm.  were  observed  at  1,.500  mm.  scale  distance, 
indicating  that  the  sharp  temperature  gradient  gives 
rise  to  an  unbalanced  electromotive  force.  The  deflec- 
tions changed  direction  when  the  field  was  reversed, 
and  for  zero  field  there  was  only  1  mm.  or  2  mm. 
deflection. — Comptes  Rrndus,  June  28,  1920. 

Miscellaneous 

The  Problem   of  the   World's  Supply  of  Energy. — 

SvANTE  August  Arrhenius. — The  writer  deals  with 
the  general  subject  of  the  gradual  exhaustion  of  coal 
supply  and  the  question  of  substitute  sources  of  energy 
when  this  is  gone.  He  states  that  the  United  States  is 
best  off  in  the  matter  of  coal,  which  should  suffice  for 
some  2,000  years,  but  England  is  in  the  worst  position 
in  this  respect,  with  supply  for  less  than  200  years.  He 
also  estimates  that  the  coal  in  Germany  will  last  for 
1,000  years.  The  table  gives  water  power  resources  of 
various  nations  and  is  attributed  to  Koehn  and  Keplan. 


Continent 

Asia 

Africa 

North  .\merira 
South  .-Vmcri'-a 
Europe  ... 
.\udtraHa. 

Total 


Country 
Canada 
I'nitcni  States 
Iceland    . 
Norway 
Sworicn    .  . 
FinluTid 

Balkan  Counfrirs 
Switzerland 
.'^paiii    ... 

Italy    

France 

.\ustr:a-HunKar>' 
Germany 
Gr«\Ht  Britain 
Rusj^ia 


Horsenower 

Horgepower 

in  Millions 

per 

Inhabitant 

2H 

0  27 

160 

0   14 

160 

0.17 

04 

5.25 

6S 

0.13 

30 

3  75 

745 

0.45  (averaKe 

Horsepower 
i^  Millions 

Horsepower 

per 

Inhabitant 

26 

4 

100 

1 

2 

22 

n 

5  2 

6    7 

12 

2  6 

0  8 

10 

0.6 

15 

0  4 

5.2 

0  26 

5  5 

0.15 

b.O 

0.15 

6    2 

0.12 

1   43 

0.02 

10 

0  02 

3  0 

0  02 

1  he  writer  also  discusses  the  possibility  of  utilizing 
solar  radiation. — London  Engineer,  Aug.  6,  1920. 


MODIFICATION  of  the  In- 
terstate Commerce  Commis- 
sion's service  order  No.  16, 
giving  to  public  utilities  the  right  to 
use  assigned  cars  for  their  daily 
i-equirements,  is  being  sought  on  the 
allegation  that  the  order  is  being 
abused  owing  to  the  failure  of  the 
railroads  to  use  due  precautions  in 
its  observance. 

A  DETAILED  outline  of  the  program 
of  the  super-power  sui'vey  was  made 
by  W.  S.  Murray,  the  engineer  in 
charge  at  the  first  meeting  of  the 
advisory  board.  Herbert  Hoover 
will  represent  the  coal-mining  indus- 
try on  the  board.  The  possibility  of 
including  the  water  powers  of  Maine 
was  discussed. 

A  MERGER  of  the  Marconi  Wireless 
Telegraph  Company  of  Canada  and 
the  wireless  interests  of  the  Canadian 
General  Electric  Company  has  just 
been  announced,  following  the  simi- 
lar merger  between  the  American 
Marconi  Company  and  the  wireless 
interests  of  the  General  Electric 
Company. 

A  CONTRACT  for  two  40,000-hp. 
hydraulic  turbines  and  all  generat- 
ing equipment  for  the  Fall  River 
station  No.  1  of  the  Pit  River  devel- 
opment has  been  let  by  the  Pacific 
Gas  &  Electric  Company  of  Cali- 
fornia. 

Many  electric  light  and  power 
companies  are  ordering  large  turbo- 
generators, the  business  being  about 
equally  divided  between  units  above 
and  units  below  30,000  kw.  rating. 

Circuit  breakers  rated  at  1,500,- 
000  kva.  are  to  be  installed  in  the 
Hell  Gate  station  of  the  United  Elec- 
tric Light  &  Power  Company,  New 
York,  to  the  number  of  120.  They 
are  said  to  be  the  heaviest  ever 
designed  for  13,200-volt  service. 

Authoritative  announcement  has 
been  made  that  the  Mexican  govern- 
ment plans  to  purchase  the  e.xten- 
sive  holdings  of  the  Me.xican  Light 
&  Power  Company  and  the  Mexican 
Tramways,  Ltd.,  including  the  great 
hydro-electric  plant  at  Necaxa,  on 
which  .112,000,000  gold  was  expended. 

Applications  for  licenses  cover- 
ing as  much  as  4,000,000  hp.  will 
have  been  filed  with  the  Federal 
Power  Commission  before  Jan.  1,  it 
is  estimated.  This  will  mean  that 
an  appropriation  for  the  expenses  of 
the  commission  much  greater  than 
the  $100,000  carried  by  the  bill  must 
be  made. 

A  study  into  the  physiological 
effects  of  direct  and  alternating  cur- 
rent may  be  made  a  part  of  the 
Bureau  of  Standards'  program  next 
year. 


Prices  of  electrical  material  are 
reported  as  holding  steady  in  all 
districts  except  New  England,  de- 
spite the  general  downward  tendency 
on  many  commodities.  A  quiet  mar- 
ket, however,  prevails  in  most  sec- 
tions. Some  lines  in  the  Northwest 
are  moving  well.  Disastrous  foi'est 
fires  have  occurred  on  the  Pacific 
Coast,  and  the  high  freight  rates  to 
the  East  have  led  several  large  lum- 
ber mills  in  the  Northwest  to 
threaten  to  close.  The  Alabama  coal 
strike  has  affected  adversely  the  fuel 
.supply  of  the  South.     The  transpor- 
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tation  system  generally  is  much  bet- 
ter and  stocks  are  more  nearly 
normal,  but  except  in  the  South  con- 
struction of  buildings  is  no  more 
active. 

Gradual  rather  than  sharp  price 
recessions  have  made  their  appear- 
ance among  New  England  jobbers' 
quotations  in  response  to  improved 
deliveries  and  the  desire  to  reduce 
surplus  stocks  or  to  avoid  excessive 
accumulation. 

Electrical  engineering  is  being 
taught  by  the  United  States  to  571 
disabled  former  soldiers,  and  engi- 
neering of  all  kinds  to  2,387. 

Propaganda  to  amend  the  water- 
power  act  in  a  way  that  will  make 
the  national  parks  absolutely  safe 
is  being  carried  on  by  the  American 
Civic  Association  and  the  National 
Park  Association.  Such  an  amend- 
ment will  be  pushed  by  Senator 
Jones,  the  chairman  of  the  Senate 
fomniittee  concerned. 

Worcester,  Mass.,  has  held  the 
largest  electrical  show  in  its  his- 
tory, the  exhibition  being  entirely  a 
local  affair. 

Plans  for  the  municipal  operation 
of  the  light  and  power  plant  at  Ash 
Grove,  Mo.,  near  St.  Loui.s,  have 
been  formulated  by  the  City  Council. 
The  city  has  an  option  on  equipment 
of  the  present  .system,  owned  by 
W.  R.  B.  Turner  of  Maiden,  Mo. 


Chairmen  of  the  various  sections 
of  the  Associated  Manufacturers  of 
Electrical  Supplies  have  been  elected 
for  the  ensuing  year. 

Consumers  buying  energy  from 
Doherty  properties  in  Ohio  at  Mas- 
sillon,  Warren  and  Mansfield  have 
aided   in  financing  plant  extensions. 

Issues  of  8  per  cent  preferred 
stock  are  announced  by  two  large 
central-station  companies.  The  total 
of  bond  and  stock  issues  of  such 
companies  for  September  was  more 
than  $26,000,000.  Very  few  short- 
term  securities  were  offered. 

A  recommendation  that  the  in- 
ductive interference  rules  enfoi'ced 
in  California  be  adopted  by  the 
public  service  commissions  of  other 
states  was  made  by  the  inductive 
interference  committee  of  the  Tech- 
nical Section  of  the  N.  E.  L.  A. 

President  Berresford  of  the  A.  I. 
E.  E.  and  President  Insull  of  the 
N.  E.  L.  A.  addressed  the  Public 
Utilities  Section  of  the  National 
Safety  Council  at  Chicago. 

The  report  of  the  Bureau  of 
Standards  on  its  investigation  of 
electrolysis  conditions  in  St.  Louis 
will  be  completed  soon  after  the  end 
of  the  investigations  being  made  in 
Cleveland  by  the  research  sub-com- 
mittee of  the  American  Committee 
on  Electrolysis,  in  which  work  the 
bureau   is   actively   participating. 

After  having  inspected  the  elec- 
trification of  railroads  in  the  West, 
the  Dutch  commission  on  railroad 
electrification  visited  Washington. 
The  commission  was  particularly  in- 
terested in  electrolysis  and  inductive 
interference. 

British  manufacturers  and 
traders  are,  according  to  the  Guar- 
anty Trust  Company  of  New  York, 
determined  to  recapture  the  foreign 
trade  that  they  lost  to  Germany  be- 
fore the  war  and  to  this  end  are  both 
perfecting  British  trade  interests  in 
foreign  lands  and  organizing  indus- 
try more  closely  at  home. 

Prospects  for  the  lamp  season  are 
reported  excellent  and  sales  in  1920 
are  expected  to  surpass  those  in  1919 
anywhere  from  25  to  30  per  cent. 

Motor-driven  appliances  to  the 
number  of  2,000,000,  it  Is  estimated, 
will  be  produced  In  1920,  washing 
machines,  Ironing  machines,  dish- 
wishers,  vacuum  cleaners,  sewing 
r.iachines  and  refrigerators  Tjeing  in- 
cluded. 

Electric  jobbers  arc  finding 
hou.sehold  devices  less  profitable  to 
handle  than  formerly,  according  to 
the  views  brought  out  at  the  meeting 
of  the  Electrical  Supply  Jobbers' 
Association  at  Chicago. 
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Modification  of  Utility  Coal  Priority 
Order  Being  Pressed 

STRONC;  pressure  is  being:  exerted  to  obtain  a  fur- 
ther modification  of  the  Interstate  Commerce  Com- 
mission's service  order  No.  IG,  which  gives  public  utili- 
ties the  right  to  use  assigned  cars  for  their  daily  re- 
((uirements.  It  is  claimed  that  the  public  utility  order 
is  being  greatly  alnised,  and  admission  is  made  that 
some  abuses  did  occur  under  service  order  No.  9, 
which  was  the  predecessor  of  No.  16.  In  fact,  George 
W.  Elliott,  in  charge  of  the  Washington  office  of  the 
National  Committee  on  Gas  and  Electric  Service,  rec- 
ommended the  change  which  was  made  in  order  No. 
16.  In  the  latter  order  the  utilities  entitled  to  assigned 
cars  are  described  closely.  It  is  being  alleged  that  the  new 
order  has  had  no  effect  on  abuses  and  that  the  number 
of  cars  assigned  to  public  utilities  is  increasing  rapidly. 
Mr.  Elliott  is  of  the  opinion  that  the  new  order  is 
entirely  fair  and  should  not  be  modified,  even  in  lake 
territories.  Owing  to  the  length  of  time  that  is  re- 
quired for  a  new  order  to  permeate  to  all  employees 
of  the  railroad  some  time  is  required  before  restric- 
tions become  effective.  While  there  may  have  been 
a  continuance  of  some  of  the  abuses  of  the  old  order 
during  the  first  week  that  the  new  order  was  issued, 
Mr.  Elliott  believes  that  a  marked  decrease  in  the 
number  of  assigned  cars  going  to  public  utilities  will 
soon  be  noted. 


Super-Power  Zont'  Advisory  Board  Meets 
for  First  Time 

INTENSE  interest  was  manifest  at  the  first  meeting 
of  the  advisory  board  of  the  super-power  survey, 
held  in  New  York  on  Sept.  24.  W.  S.  Murray,  engi- 
neer in  charge  of  the  survey,  had  the  opportunity  to 
present  to  the  board  for  the  first  time  a  general  outline 
of  his  program  with  charts  and  to  present  his  engineer- 
ing staff  as  a  whole. 

It  was  announced  that  Herbert  Hoover  has  accepted 
service  on  the  board  and  will  represent  the  coal-mining 
industry. 

The  object  of  the  super-power  system,  Mr.  Murray 
told  the  board,  is  the  allocation  of  the  amount  of  power 
I  waste  and  the  recommendation  of  a  regional  plant  by 
which  it  will  be  eliminated.  Within  the  region  covered 
by  the  system  he  estimated  that  there  is  a  total  of 
17,000,000  hp.  capacity,  of  which  10,000,000  hp.  is  in 
industries  and  electric  public  utilities  and  7,000,000 
hp.  in  steam  railways.  He  then  told  how  such  a  system 
would  help  transportation  by  greatly  reducing  coal  haul- 
age, increasing  the  average  load  factor  from  15  per 
cent  to  about  50  per  cent  and  saving  30,000,000  tons  of 
coal  annually  due  to  a  better  steam  consumption.  Mr. 
Murray  emphatically  stated  that  he  thought  the  entity 


and  franchise  rights  of  existing  public  utilities  should 
be  preserved  and  that  the  super-power  system  should  in 
no  way  be  considered  competitive. 

Charles  L.  Edgar,  president  of  the  Edison  Electric 
Illuminating  Company  of  Boston,  voiced  the  opinion 
of  all  the  other  members  of  the  board  by  saying  tHat 
the  super-power  system  must  simply  carry  on  on  a 
larger  scale  the  work  that  had  already  been  started  by 
the  central  stations.  Mr.  Edgar  mentioned  that  he  felt 
that  the  proper  place  for  big  power  plants  was  not 
in  the  large  cities. 

A  number  of  constructive  suggestions  were  offered 
the  engineering  staff  by  different  members  of  the  ad- 
visory board.  The  work  is  going  rapidly,  and  the  mem- 
bers of  the  staff  have  now  perfected  plans  for  the  ulti- 
mate co-ordination  of  the  many  phases  of  the  work. 


Need  of  Federal  Power  Commission 
for  Larger  Appropriation 

APPLICATIONS  foi-  licenses  covering  as  much  as 
.  4,000,000  hp.  will  have  been  filed  with  the  Federal 
Power  Commission  before  .Jan.  1,  it  is  estimated.  This 
will  mean  that  the  commission  will  be  called  upon  to 
handle  in  one  year  more  water-power  work  than  has 
been  handled  by  the  Departments  of  Agriculture,  War 
and  the  Interior  in  the  past  fifteen  years.  An  expendi- 
ture of  approximately  .$250,000  annually  has  been  neces- 
sitated for  the  work  on  water  power  done  by  those  three 
departments.  Therefore,  it  is  pointed  out,  the  Federal 
Power  Commission  must  have  greatly  in  excess  of 
$100,000,  its  present  appropriation.  While  it  is  virtually 
certain  that  Congress  will  promptly  remedy  the  defect 
in  the  present  law  which  prevents  the  use  of  any  of  the 
appropriation  for  the  employment  of  an  office  force,  it 
is  recognized  that  difficulties  will  be  encountered. 


Manufacturers'  Association  Announces 
Fall  Meetings 

REGULAR  fall  meetings  of  the  sections  of  the  Asso- 
.  ciated  Manufacturers  of  Electrical  Supplies  will 
be  held  during  the  week  commencing  Monday,  Oct.  18, 
at  the  association  rooms  in  New  York  City.  The  hours 
and  specific  dates  for  these  meetings  will  be  an- 
nounced later.  A  meeting  of  the  board  of  governors 
was  held  on  Sept.  24.  The  board  is  outlining  an  addi- 
tional line  of  activities  and  several  new  sections  are 
contemplated. 

At  the  meetings  of  the  various  sections  held  dur- 
ing the  summer  the  following  section  chairmen  were 
elected  to  serve  for  the  ensuing  year: 

Air  Circuit  Breakers.  —  G.  A.  Bui-nham,  Condit  Electric 
Manufacturing  Company,  Boston,  Mass. 

Attachment  Plugs. — A.  H.  Fleet,  Cutler-Hammer  Manu- 
facturing Company,  Milwaukee,  Wis. 

Armored  Conductor  and  Metallic  Flexible  Conduit. — G.  F. 
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Holly,  Youngstown  Sheet  &  Tube  Company,  Youngstown, 
Ohio". 

Carbon. — J.  F.  Kerlin,  Corliss  Carbon  Company,  Brad- 
ford, Pa. 

Electrical  Porcelain. — J.  E.  Way,  R  Thomas  &  Sons  Com- 
pany, New  York  City. 

Fan  Motors. — Clinton  Stark.  Sprague  Electric  Works. 
New  York  City. 

Fuses. — C.  A.  Bates.  Bryant  Electric  Company,  Bridge- 
port, Conn. 

Heating  Appliances. — F.  D.  Goode,  Cutler-Hammer  Man- 
ufacturing Company,  Milwaukee,  Wis. 

Industrial  Lighting  Fixtures. — W  D.  Steele.  Benjamin 
Electric  Manufacturing  Company,  Chicago,  111. 

Knife  Switches. — J.  H  Trumbull,  Trumbull  Electric  Man- 
ufacturing Company,  Plainville,  Conn 

Lamp  Receptacles  and  Sockets. — H.  R.  Sargent,  General 
Electric  Company,  Schenectady,  N.  Y. 

Line  Material. — Louis  McCarthy,  the  Macallen  Company, 
Boston,  Mass. 

Metal  Molding. — C.  E,  Corrigan,  National  Metal  Molding 
Company,  Pittsburgh,  Pa. 

Molded  or  Formed  Insulation. — Joseph  Rockhill,  General 
Insulate  Company    Brooklyn,  N.   Y. 

Non-Metallic  Conduit. — Russel  Dart,  Alphaduct  Company, 
Jersey  City,  K.  J. 

Outlet  Boxes.  -  G  H.  Sicard,  Pratt-Chuck  Company, 
Frankfort,  N.  Y. 

Panelboards  and  Switchboards. — C.  E.  Wilson,  Sprague 
Electric  Works,  New  York  City. 

Signaling  Apparatus. — T.  W,  Ness,  Holtzer-Cabot  Elec- 
tric Company,  Boston,  Mass. 

Snap  Switches. — S.  P.  Williams,  Hart  &  Hegeman  Manu- 
facturing Company,  Hartford.  Conn. 

Wii-e  and  Cable. — Le  Roy  Clark,  Safety  Insulated  Wire  & 
Cable  Company,  New  York  City. 

Rigid  Conduit. — C.  E.  Corrigan,  National  Metal  Molding 
Company,  Pittsburgh,  Pa. 


No  Very  Short-Term  Utility  Financing 
Reported  in  September 

ELECTRIC  light  and  power  public  utility  financing 
for  September  shows  a  total  of  $26,524,000.  Ten 
million  of  the  September  total  is  in  preferred  stock  at 
8  per  cent— $6,000,000  of  the  Philadelphia  Electric 
Company  and  $4,000,000  of  the  Cleveland  Electric  Illu- 
minating Company.  Among  the  bond  issues  the  short- 
est term  is  a  five-year  issue  of  $1,000,000  by  the  Puget 
Pound  Power  &  Light  Company  which  yields  8  per 
cent.  The  others  are  either  ten-year  oi  fifteen-year 
issues  with  two  exceptions.  One  of  these,  $1,500,000 
in  gold  bonds  of  the  Northern  States  Power  Com- 
pany, falls  due  in  1941;  the  other,  $2,304,000  in  first 
mortgage  bonds  of  the  Kentucky  &  West  Virginia 
Power  Company,  is  to  run  for  thirty  years.  This  is 
in  line  with  the  tendency  toward  longer-term  issues 
that  has  pre-ailed  in  the  last  few  months.  With  the 
longer  term.-,  however,  there  is  m^  decline  in  interest 
rates.  Tho  average  vield  for  September  is  as  high 
as  it  has  been  this  year      The  issues  are: 


Compuiiy  .Amount  of  Issue        Period 

Harttord  Klcclric  I.iRht  f  o  ^^■'XSS,      '°"*°" 
I'l,il«.l.-lphm  Klrrtri.- C\,        ^,.,^  '\'S?Ail 

M  ilwailki-e  IMcetric  Kailwriy  &  Light  Co I  .O^O.OOn 

I'uga  .Sound  Power  &  I.inl.t  Co VSnnnnn 

Brooklyn  Kdison  foiiipniiy,  Inc  J.OUU.UOU 

Kentvi.-kv  &  Wi-»t  \  irKinia  Power  Co f^Sn'SiJI! 

Clr-v.-land  Kli-i-tridlluminBtingCo 1'?2S'SSH 

ro.,s..n,.Tf.'  Pow-r Co ?1^S'S2S 

Northern  St.itr«  I'owor  Co I  ■  500.000 

.Snranton  Elertrie  Co 'yJM^ 

Mobile  Electric  Co '  '".000 


1 0-year 
5-year 

I  n-yenr 
dated  Jan,  I, 
30-year 

15-year 
25-yoardue 
Apr.  1.  l')4l 
1 0-yea/ 
1 0-ye»r 


California  Inductive  Interference  Rules 
Recommended  as  Basis 

RECOMMENDATION  that  the  California  rules  be 
.  adopted  as  a  basis  by  the  North  Dakota  Utilities 
Commission,  and  that  wherever  possible  rules  similar 
to  those  of  California  be  adopted  by  all  other  state 
commissions  in  dealing  with  the  inductive  interference 
problem,  was  made  by  the  inductive  interference  com- 
mittee of  the  Technical  Section  of  the  N.  E.  L.  A.  at  its 
Chicago  meeting  last  week. 

The  safety  committee  meeting  at  the  same  time  rec- 
ommended that  the  National  Safety  Code,  1920  edition, 
be  adopted  by  state  commissions  in  preference  to  the 
adoption  of  individual  state  codes.  It  was  pointed  out 
by  the  committee  that  in  so  doing,  state  commissions 
could  protect  themselves  and  the  local  companies  by  the 
customary  "saving  clauses"  and  that  the  adoption  of 
these  rules  would  place  them  in  actual  practice  so  that 
the  practical  observation  of  their  working  during  the 
coming  year  would  form  a  basis  for  desired  changes. 

Berresford  Declares  Combination  of  Fire 
and  Safety  Codes  Impracticable 

PRESIDENTS  of  the  two  largest  electrical  associa- 
tions, Martin  J.  Insull  of  the  National  Electric  Light 
Association  and  A.  W.  Berresford  of  the  American  In- 
stitute of  Electrical  Engineers,  addressed  the  members 
of  the  Public  Utilities  Section  of  the  National  Safety 
Council  at  a  luncheon  at  Milwaukee,  Wis.,  on  Tuesday 
during  the  ninth  annual  convention,  which  was  in  ses- 
sion Monday  to  Friday  of  this  week.  Speaking  from 
a  personal  viewpoint  and  not  officially,  Mr.  Berresford 
called  attention  to  the  dangers  of  code  making  without 
proper  consideration  of  the  fundamentals  involved  or 
proper  consultation  with  those  whose  standing  gives 
them  authority  to  speak  for  the  industries  involved 
It  was  his  opinion  that  the  proposed  combination  of  tha 
fire  iuid  electrical  safety  codes  is  commercially  imprac- 
ticable as  the  fire  code  deals  fundamentally  with  co*^- 
mereial  hazards,  elimination  of  which  is  a  question 
determined  largely  by  cost,  while  the  safety  code  deal~ 
with  life  hazards,  where  cost  is  not  a  prime  factor. 

Mr.  Insull  pointed  out  how  safety  work  can  interest 
employees  in  utility  management  problems.  He  expressed 
the  belief  that  much  of  the  labor  unrest  is  an  expres- 
sion of  a  desire  for  recognition  and  that  the  day  is  not 
far  distant  when  employee  participation  in  management 
must  be  expected.  Sympathy  with  commissions  in  their 
handling  of  utility  problems  and  confidence  in  their 
fairness  and  that  of  the  public  were  expressed. 

The  sessions  of  the  Public  Utilities  Section  occupied 
Tuesday  and  Wednesday  mornings,  and  papers  dealing 
with  hazards  in  line,  underground  and  power-plant 
con.struction  were  presented. 
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North  DukoUi  Coinmi8sion  Adopts 
Overhead-Line  Rules 

AT  A  meeting  of  the  Railroad  Commissioners  at 
.  Bismarck,  N.  D.,  on  Sept  13-14,  it  was  decided  to 
adopt  the  National  Electrical  Safety  Code  for  North 
Dakota  in  so  far  as  it  affects  overhead-line  construc- 
tion. The  1920  edition  with  its  revisions  will  be  used 
in  preference  to  the  1916  edition.  It  is  reported  that 
the  commission  has  adopted  the  California  inductive 
interference  rules  also,  because  under  an  existing  state 
law  rules  had  to  be  adopted  within  a  definite  time,  and 
the  California  rules  were  taken  as  the  best  available. 


Central-Station  Companies  Are  Again 
Issuing  Preferred  Stock 

TWO  large  issues  of  8  per  cent  cumulative  pre- 
ferred stock  have  just  been  put  on  the  market  by 
electrical  supply  companies.  The  Cleveland  Electric 
Illuminating  Company  offers  $4,000,000,  and  the  Phila- 
delphia Electric  Company  offers  $6,000,000  of  an  au- 
thorized issue  of  $15,000,000,  both  at  par. 

The   Mobile    (Ala.)    Electric   Company  advertises  an 

issue  of  ten-year  bond-secured  8  per  cent  gold  notes 

to  the  amount  of  $130,000,  convertible  into  7  per  cent 

_  preferred  stock  of  the  company,   at  97  and  dividends 

for  the  stock  and  at  par  and  interest  for  the  notes. 

Two  bond  issues  by  central-station  companies  are 
also  announced.  The  Consumers'  Power  Company, 
operating  in  lower  Michigan,  offers  $2,500,000  fifteen- 
year  7  per  cent  gold  bonds  at  91 1  and  interest  to  yield 
more  than  8  per  cent.  The  Scranton  Electric  Com- 
pany offers  $1,000,000  of  ten-year  8  per  cent  gold 
bonds  at  99'  and  interest. 


Many  Companies  Ordering  Large 
Compound  Turbo-Generators 

THE  Westinghouse  Electric  &  Manufacturing  Com- 
pany announces  that  it  has  received  within  the  past 
three  months  orders  from  electric  light  and  power  com- 
panies for  more  than  500,000  hp.  of  turbo-generators. 

Among  these  orders  are  the  following: 

Cheswick  Power  Company.  Pittsburgh,  Pa.,  one  compound 
unit  of  60,000  kw.,  which  will  bo  one  of  the  largest  engines 
ever  built. 

Narragansett  Electric  Lighting  Company,  Providence, 
R.  I.,  one  compound  unit  of  45,000  kw. 

United  Electric  Light  &  Power  Company,  Mow  York,  two 
compound   units  of  35.000  kw.   each. 

Brooklyn  (N.  Y.)  Edison  Company,  two  single  units  of 
25,000  kw.  each. 

United  Electric  Company,  Springfield,  Mass.,  a  single  unit 
Of  25,000  kw. 

Commonwealth  Edison  Company,  Chicago,  one  compound 
unit  of  35,000  kw. 

Havana  (Cuba)  Electric  Railway  Company,  two  single 
units  of  25,000  kw.  each. 

Commenting  on  the  sale  of  these  large  steam  turbines, 
E.  H.  SnifRn,  manager  of  the  iMwer  department.  West- 
inghouse Electric  &  Manufacturing  Company,  pointed 
ou*^  that  the  business  in  large  turbine  units  was  about 
equally  divided,  as  to  number,  between  units  of  over 
30.000  kw.  and  units  of  under  30,000  kw.  rating.  Owing 
to  the  reliability  of  the  multi-cylinder  type,  he  stated. 
It  is  believed  that  it  eliminates  many  problems  of  design 
which  would  occur,  owing  to  the  physical  dimensions, 


with  the  single  cylinder  in  these  very  large  sizes.  From 
the  present  knowledge  of  design  it  appears,  according 
to  Mr.  Sniffin,  that  this  will  continue  to  be  the  case  for 
some  time  to  come,  but,  of  course,  definite  prediction 
cannot  be  made  on  account  of  the  rapid  development  in 
the  industry. 

Ohio  Consumers  Finance  Plant  Extensions 

HIGH  interest  rates  of  the  present  time  have  caused 
several  utilities  in  Ohio  to  seek  aid  in  financing 
plant  extensions  from  their  larger  consumers,  such  as 
manufacturing  plants  in  need  of  additional  power 
.supplies.  The  Massillon  (Ohio)  Electric  &  Gas  Com- 
pany extended  its  plant  by  the  addition  of  a  turbine  and 
boilers  at  a  cost  of  approximately  $250,000,  of  which 
$200,000  was  financed  by  the  consumers  at  6  per  cent 
on  a  five-.vear  basis.  The  Trumbull  Public  Service 
Company,  Warren,  Ohio,  obtained  approximately  $300,- 
000  from  its  consumers,  and  the  Richland  Public  Serv- 
ice Company,  Mansfield,  Ohio,  obtained  $200,000,  both 
of  these  transactions  being  upon  substantially  the  same 
terms  as  those  obtained  at  Massillon.  These  are  Doherty 
companies. 

Two  40,000  Hp.  Waterwheels  Ordered 
by  Pacific  Gas  &  Electric 

CONTRACT  has  just  been  let  by  the  Pacific  Gas  & 
Electric  Company  for  two  40,000-hp.  single-run- 
ner, vertical-shaft  hydraulic  turbines  and  all  generat- 
ing equipment  for  the  Fall  River  station  No.  1  of  its 
Pit  River  development  in  California.  These  units  will 
operate  on  a  425-ft.  (139.5-m.)  head,  and  will  have 
the  largest  rating  of  all  waterwheels  in  the  United 
States.  The  rest  of  the  generating  equipment  con- 
sists of  two  35,000-kva.  waterwheel  generators  for  90 
per  cent  lagging  power  factor,  three-phase,  60  cycles, 
11,000  volts,  257  r.p.m.,  with  direct-connected  exciters, 
and  one  225-kw.  motor-generator  set.  Allis-Chalmers 
will  supply  all  the  generating  equipment,  which  repre- 
sents an  investment  of  about  $1,000,000,  while  West- 
inghouse will  supply  the  seven  transformers,  which 
are  single-phase,  16,067-kva.,  oil-insulated,  water-cooled, 
outdoor  type,  wound  for  127,000  volts  high-tension  and 
star-connected  for  220,000  volts. 


Propaganda  to  Amend  Water-Power  Bill 
So  as  to  Protect  National  Parks 

THE  American  Civic  A.ssociation  ha.s  joined  the 
National  Park  Association  in  sending  out  state- 
ments to  the  effect  that  since  the  passage  of  the  water- 
power  act  "no  single  square  foot  of  national  park,  reser- 
vation, or  even  cemetery,  is  safe  from  the  claims  of  the 
power  promoter  if  it  has  on  it  a  drop  of  water." 

The  Federal  Power  Commission  announced  immedi- 
ately upon  its  organization  that  no  applications  would  be 
granted  for  projects  in  the  national  parks.  It  is  well 
known  that  Senator  Jones,  the  chairman  of  the  Senate 
committee  having  jurisdiction  over  such  matters,  is 
pledged  to  do  all  in  his  power  to  have  the  act  amended 
at  the  next  session  so  as  to  exclude  from  its  purview  any 
national  parks.  It  is  regarded  as  probable,  however, 
that  the  amendment  will  carry  a  provision  for  a  re- 
survey  of  the  national  parks  looking  to  the  exclusion 
from  their  boundaries  of  such  areas  as  do  not  possess 
scenic  value. 
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N.  E.  L.  A.  Hydraulic  Power  Committee 
Formally  Organized 

THE  new  hydraulic  power  committee  which  was 
established  at  the  Pasadena  convention  of  the  Na- 
tional Electric  Light  Association  was  formally  organ- 
ized during  the  convention  of  the  Northwest  Electric 
Light  and  Power  Association  at  Spokane  on  Sept.  8. 
Markham  Cheever  of  the  Utah  Power  &  Light  Com- 
pany of  Salt  Lake  City  is  the  chairman.  In  order 
not  to  conflict  with  any  other  committees  of  technical 
societies  or  to  duplicate  their  work,  this  new  N.  E.  L.  A. 
committee  will  concern  itself  with  the  operating  features 
of  hydraulic  turbines,  etc.,  exclusively. 

Circuit  Breakers  Rated  at  1,500,000  Kva. 

THE  heaviest  circuit  breakers  ever  designed  for 
13,200-volt  service  will  be  installed  by  the  United 
Electric  Light  &  Power  Company,  New  York,  in  its 
Hell  Gate  Station.  There  will  be  120  of  these  solenoid- 
operated  type  "04"  Westinghouse  circuit  breakers  having 
an  interrupting  rating  of  58,000  amp.  at  the  arc,  or 
1,500,000  kva.  The  normal  rating  is  3,000  amp.  The 
disconnecting  switches  are  gang-operated  and  their 
operating  mechanisms  are  interlocked  with  the  oil- 
breaker  mechanism,  so  that  the  disconnecting  switches 
cannot  be  moved  unless  the  breaker  is  not  in  operat- 
ing position,  thus  assuring  safety  to  operators. 

These  oil  circuit  breakers  are  unique  In  that  the  phase 
elements  will  be  in  separate  rooms  approximately  30  ft. 
(9  m.)  apart,  with  the  operating  mechanism  on  the  floor 
above,  thereby  preventing  the  possibility  of  a  busbar 
short  circuit  and  minimizing  the  eff'ects  of  a  ground. 


Utility  Securities  Show  Improvement 
During  Past  Week 

THAT  utility  securities  have  shovra  improvement 
during  the  past  week  is  the  opinion  of  D.  C.  John- 
son, utility  expert  of  the  National  City  Company. 
Although  it  is  improbable  that  the  cost  of  financing  will 
decrease  in  the  near  future,  it  would  seem  that  the 
maximum  has  been  reached. 

"Utilities,"  said  Mr.  Johnson,  "are  recognizing  that 
high  interest  rates  will  prevail  for  some  years,  and  as  a 
result  there  is  more  of  a  tendency  to  issue  longer  term 
securities,  that  is,  from  ten-year  to  twenty-year  maturi- 
ties. Short-term  notes  and  debentures  which  must  be 
refunded  at  the  end  of  two  or  three  years  cost  the  utili- 
ties from  8.5  to  10  per  cent  and  even  higher,  while  it  is 
now  possible  for  a  utility  of  the  first  grade  to  issue  ten- 
year  to  twenty-year  securities  on  an  8  to  9  per  cent 
basis.  The  advantage  of  the  longer  term  securities  is 
obvious,  and  as  they  are  callable  at  a  relatively  small 
premium  the  companies  can  readily  refinance  an  issue." 


Eastern  Jobbers  Discuss  Conditions 
in  Appliance  Market 

GOOD  attendance  of  members  and  a  comprehensive 
program  of  timely  interest  marked  the  meeting 
of  the  Atlantic  Division  of  the  Electrical  Supply  Job- 
bers' Association  in  Philadelphia  on  Sept.  23.  Hov» 
the  growth  and  development  of  electrical  heating  de- 
vices have  become  possible  through  the  use  of  alloyed 
metals  covered  by  the  Marsh  patent  was  told  by  C.  A. 
Payne  of  the  General  Electric  Company. 


The  advertising  plan  of  the  publicity  committee, 
which  was  explained  in  the  Electrical  World  last 
week,  was  presented  by  A.  A.  Gray,  publicity  counsel. 
Ways  in  which  the  manufacturer  can  co-operate  to  in- 
crease the  stock  turnover  of  his  distributers  were  dis- 
cussed by  W.  B.  Pierce  of  the  Edison  Electric  Appliance 
Company.  That  the  present  market  situation  is  chang- 
ing from  a  sellers'  to  a  buyers'  market  was  the 
opinion  of  Raymond  Marsh  of  the  Syracuse  Washing 
Machine  Corporation  in  talking  on  the  merchandising 
of  electrical  clothes-washing  machines  and  the  outlook. 

T.  H.  West,  Philadelphia  Electric  Company,  pointed 
out  that  business  is  passing  through  a  period  of  read- 
justment due  to  overexpansion  of  credit  and  advocated 
present  conservatism  in  making  increases  in  capacity. 


Jobbers'  Volume  of  Business  60  per  Cent 
Above  That  of  Last  Year 

COST  of  doing  business  was  the  principal  subject 
discussed  at  the  regular  meeting  of  the  Central 
Division  of  the  Electrical  Supply  Jobbers'  Association 
held  in  Chicago  on  Sept.  24.  Thirty-six  members 
reported  on  the  volume  of  business  for  the  first  eight 
months  of  this  year  compared  with  the  same  perioo 
last  year  and  every  one  showed  an  increase,  the 
smallest  being  24  per  cent,  the  largest  117  per  cent  and 
the  average  64.68  per  cent.  Since  the  first  of  the  year, 
however,  inventories  and  accounts  receivable  have 
increased  while  gross  profits  have  decreased. 

The  necessity  for  prompt  collections  at  the  present 
lime  was  emphasized  in  an  address  by  W.  S.  Bissell  of 
the  F.  Bissell  Company,  Toledo,  Ohio. 

A  very  full  discussion  on  the  cost  of  marketing  motor- 
driven  household  devices  was  led  by  F.  D.  Van  Winkle 
of  the  Post-Glover  Electric  Company,  Cincinnati,  Ohio. 


Empi 


)ire  State  Gas  and  Electric  Association 
Meets  at  Utica  Oct.  7-8 

FOR  its  sixteenth  annual  convention,  which  will  be 
held  at  the  Hotel  Utica,  Utica,  N.  Y.,  on  Oct.  7  and 
8,  the  Empire  State  Gas  and  Electric  Association  has 
prepared  the  following  program: 

Thursday,  Oct.  7 

MojMi»,f/— Address  of  President  Horace  L.  Mann;  "Sell- 
ing in  a  Small  Community,"  by  H.  K.  Stein,  superintendent 
Genesee  Light  &  Power  Company,  Batavia,  N.  Y.;  "Impor- 
tance of  Meter  Testing,"  liy  F.  J.  Murmann,  superintendent 
of  meters  Westchester  Lighting  Company,  Mount  Vernon. 
N.  Y.;  "Service  Charge  Rate,"  by  A.  Parshall,  consulting 
engineer,  Rochester,  N.  Y. 

^/^'iKooji— "Financing  Utility  Properties,"  by  R.  M. 
Searlc,  president  Rochester  (N.  Y.)  Gas  &  Electric  Cor- 
poration; "Consumers'  Viewpoint."  by  G.  1.  Vincent,  engi- 
neer Syracuse  (N.  Y'.)  Lighting  Company;  "Newspaper 
Viewpoint,"  by  George  M.  Smith,  managing  editor  New- 
York   Tribidic. 

Frhjay,  Oct.  8 

Monihui — "Coal  Situation,"  by  G.  N.  Snider,  coal  traffic 
manager  New  York  Central  Railroad;  "Office  Location, 
Arrangement  and  Upkeep,"  by  S.  J.  Magee,  vice-president 
Associated  Gas  &  Electric  Company,  New  York  City;  "Office 
Work  in  a  Small  Company,"  by  Paul  B.  Murphy,  treasurer 
Potsdam  (N.  Y'.)  Electric  Light  &  Power  Company;  elec- 
tion of  officers. 

An  entertainment  program  has  been  arranged,  in- 
cluding a  dinner  on  Thursday  evening  and  golf  and 
an   automobile  trip   on    Friday   afternoon. 
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Strai{?ht  Rate  Belter  than  Coinbination,  in 
Opinion  of  Michigan  Company 

CONTENDING  that  a  straiprht  rate  based  on  the 
kilowatt-hours  consumed  is  better  understood  by- 
its  consumers  than  the  combination  rate  based  on  con- 
nected load  plus  an  energy  iharue  now  in  effect,  the 
Consumers'  Power  Company  has  applied  to  the  (J rand 
Rapids  (Mich.)  Cit.'  Commission  for  a  change  in  rates. 
The  8-cent  straight  rate  asked  will  give  an  increased 
return  in  addition  to  simplifying  the  schedule.  Other 
rates  under  consideration  involve  changes  in  the  present 
combination  rate. 


Electrical  Engineering  Tanght  by  Nation 
to  571  DisabhMl  Ex-Service  Men 

A  TOTAL  of  571  disabled  e.\-service  men  are  taking 
courses  in  electrical  engineering  at  the  expense  of 
the  Federal  Board  for  Vocational  Education.  These 
courses  are  being  pursued  in  a  number  of  schools  teach- 
ing electrical  engincciing  in  each  section  of  the  country. 
The  institutions  used  for  the  education  of  these  former 
soldiers  include  nine  schools  in  Massachusetts,  five  in 
New  York  City,  five  at  other  points  in  New  York,  twelve 
in  Pennsylvania,  six  in  Ohio,  six  in  Illinois,  three  in 
Indiana,  three  in  Tennessee,  three  in  Mich-gan,  three  in 
Iowa,  three  in  Kansas,  three  in  Missouri,  three  in  Col- 
orado, ten  in  California  and  three  in  Oklahoma.  In 
addition  one  or  two  schools  in  the  following  states  have 
been  designated:  New  Hampshire,  Vermont,  New  Jer- 
sey, Connecticut,  District  of  Columbia,  Maryland,  Vir- 
ginia, Georgia.  North  Carolina,  Alabama,  Mississippi, 
Louisiana,  Kentucky,  Wisconsin,  Nebraska,  Minnesota, 
Montana,  New  Mexico,  Utah,  Arizona,  Oregon,  Wa.sh- 
ington  and  Texas.  In  all  the  Federal  Board  for  Voca- 
tional Education  has  2,887  persons  taking  engineering 
courses. 

Federal  Ownership  Program  of  Mexico 
Cause?*  Surprise 

FOREIGN  investment  interests  in  Mexico  express 
much  surprise  at  the  authoritative  announcement 
which  has  just  come  from  the  capital  to  the  effect  that 
the  Mexican  government  plans  to  purchase  the  extensive 
holdings  of  the  Mexican  Light  &  Power  Company  and 
the  Mexican  Tramways,  Ltd.,  including  the  great  hydro- 
electric plant  at  Necaxa.  It  is  stated  that  an  inventory 
of  these  properties  has  just  been  made  and  that  the  pro- 
posed purchase  price  has  been  practically  agreed  upon 
by  the  interests  involved.  The  making  public  of  the 
trovernment's  plans  to  acquire  these  holdings  was  all  the 
more  of  a  surprise,  coming,  as  it  did,  upon  the  heels  of  an 
authentic  statement  that  the  Mexican  Tramways,  Ltd  , 
had  under  consideration  plans  for  resuming  construction 
work  upon  its  two  proposed  interurban  electric  lines,  one 
to  run  from  the  city  of  Mexico  to  Puebla,  130  miles,  and 
the  other  from  the  city  of  Mexico  to  Toluca,  45  miles. 
More  than  $12,000,000  gold  was  expended  in  the  building 
of  dams  for  the  storage  of  water  in  the  mountains,  the 
installation  of  a  hydro-electric  plant  of  200.000  hp.  and 
the  construction  of  transmission  lines  from  Necaxa  to 
the  city  of  Mexico,  Puebla  and  El  Oro.  How  much 
money  in  addition  to  this  was  invested  in  the  lighting 
sy-stem  and  street  railways  of  the  capital  and  Puebla  is 
not  publicly  known.    The  Mexican  Light  &  Power  Com- 


pany and  the  Mexican  Tramways.  Ltd.,  are  owned  by  a 
British  syndicate. 

It  is  th'  purpose  of  the  Mexican  government  to  finance 
these  pending  transactions  by  issuing  bonds,  which  will 
be  retired  from  the  profits  of  the  companies.  The  details 
of  how  this  financing  i.'  to  be  accomplished  are  lacking, 
however,  in  the  preliminary  announcement  of  pending 
negotiations. 

Merger  of  Canadian  General  Electric  and 
Marconi  Radio  Interests 

ANNOUNCEMENT  was  made  at  Montreal  on  Sept. 
.  IG  of  the  merger  of  the  Marconi  Wireless  Tele- 
graph Company  of  Canada,  Ltd.,  with  the  wireless  in- 
terests of  the  Canadian  General  Electric  Company. 
Directors  of  the  latter  company,  including  Senator 
Nicholls,  Sir  William  MacKenzie  and  A.  E.  Dyment  of 
Toronto,  have  been  elected  to  the  board  of  the  Marconi 
company,  which  now  has  the  following  directors:  Fred- 
eric Nicholls,  president;  William  Marconi,  A.  E. 
Dyment  and  Robert  Bickerdike,  vice-presidents;  Sir 
William  MacKenzie,  Godfrey  C.  Isaacs,  G.  M.  Bosworth, 
C.  G.  Greenshields,  and  A.  H.  Morse,  managing  director. 
Plans  involved  in  the  reorganization  call  for  an  in- 
crease in  the  authorized  capital  of  the  company  to  pro- 
vide additional  working  funds  and  for  the  acquisition 
of  valuable  patents  controlled  by  the  Canadian  General 
Electric  Company. 

This  merger  follows  upon  the  similar  merger  ef- 
fected some  months  ago  in  the  United  States  between 
the  American  Marconi  Company  and  the  wireless  in- 
terests of  the  General  Electric  Company,  the  consoli- 
dated company  being  known  as  the  Radio  Corporation 
of  America.  The  Canadian  allied  interests  were  not 
included  in  the  American  merger  because  the  Cana- 
dian patents  of  General  Electric  wireless  equipments 
are  owned  in  Canada  by  the  Canadian  General  Electric 
Company,  Ltd.,  which  is  a  separate  corporation  not 
under  the  control  of  the  American  General  Electric 
Company. 

Staff  of  Society  for  Electrical  Develop- 
ment  Holds  Weekly  Conferences 


IN  ORDER  to  insure  close  co-operation  between  the  dif- 
ferent departments  of  the  Society  for  Electrical  Develop- 
ment and  to  co-ordinate  its  efforts  with  a  View  to  securing 
the  maximum  results,  a  weekly  conference  is  held  by  the 
members  of  the  staff  who  are  responsible  for  the  various 
activities.  At  these  conferences  the  work  of  the  society 
is  planned.  If  the  plans  are  for  any  extensive  activity, 
they  are  submitted  to  the  executive  committee  for  approval. 
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Commission 
Rulings 


Important  decisions  of  various  state 
bodies  involving  or  affecting  elec- 
tric light  and  power  utilities. 


Reasonable  Rates  for  Street  Light- 
ing.— Annual  rates  per  lamp  for  elec- 
tric street  lighting  of  $23  for  80-cp. 
lamps  and  $40.2.5  for  250-cp.  lamps 
have  been  declared  by  the  Missouri 
Public  Service  Commission  to  be  reason- 
able charges  in  the  city  of  Liberty, 
upon  comparison  wth  the  rates  in 
other  localities. 

Extensions  to  Municipal  Plants  in 
New  Jersey. — Municipal  plants  do  not, 
under  the  New  Jersey  statutes,  the 
Board  of  Public  Utility  Commissioners 
has  declared,  require  the  consent  of  the 
commi.ssion  for  additions  and  exten- 
sions not  made  in  contemplation  of  the 
supplying  of  service  outside  of  the 
limits  of  the  municipality. 

Increase  in  Rates  Must  Be  Earned. 
— In  denying  an  application  for  in- 
creased gas  rates  made  by  the  Central 
Illinois  Public  Service  Company,  the 
Illinois  Public  Utilities  Commission  de- 
clared that  such  a  company,  although 
not  eai-ning  a  fair  return,  is  not  en- 
titled to  retain  an  increase  in  rates 
where  the  increase  was  granted  solely 
upon  the  condition  that  the  utility 
would  improve  the  service  rendered  and 
where  it  had  not  made  a  reasonable 
effort  to  comply  with  the  requirements 
as  to  service  nor  made  any  attempt  to 
show  why  service  had  not  been  im- 
proved. 

Reparation  for  Rates  Aliened  to 
Have  Been  Excessive. — .Application  was 
filed  before  the  Pennsylvania  Public 
Service  Commission  by  the  borough  of 
Tyrone  asking  that  the  Home  Electric 
Light  &  Steam  Heating  Company  be 
made  to  refund  alleged  excessive 
charges  made  before  a  modification  of 
its  rates  by  the  commission.  The  com- 
mission held  that  the  claim  for 
damages  was  predicated  upon  a  tariff 
under  which  the  utility  did  not  derive 
adequate  revenue,  the  readjustment 
having  been  made  to  obtain  a  better 
distribution  of  the  burden,  and  that 
therefore  no  reparation  could  be  or- 
dered in  spite  of  the  cancellation  of 
the  schedule  about  which  complaint  was 
made. 

Arkansas  Corporation  Commission 
Approves  Return  of  7.1  per  Cent. — 
Granting  an  application  from  the 
Rogers  Light  &  Water  Company  for 
an  advance  in  electric  rates,  the  Ar- 
kansas Corporation  Commission  as- 
serted that  a  reproduction  value  based 
on  a  ten-year  average  of  costs  previous 
to  1920  was  more  equitable  than  a  val- 
uation based  on  prevailing  prices,  that 
a  7.4  per  cent  return  on  the  investment 
in  a  combined  water  and  electric  plant 


met  with  its  approval,  and  that  in  the 
belief  of  the  commission  the  first  duty 
of  a  utility  is  to  render  service  and  the 
only  way  in  which  a  utlity  can  render 
adequate  service  is  to  obtain  a  suffi- 
cient rate. 

Refusal  to  Permit  Rates  to  Vary 
with  Cost. — The  New  Jersey  Board  of 
Public  Utility  Commissioners  has 
refused  in  a  gas-company  rate  case  to 
approve  a  charge  varying  with  the  cost 
of  the  product,  upon  the  ground  that 
the  resulting  uncertainty  to  the  con- 
sumer as  to  the  price  to  be  charged 
would  make  it  impracticable  and  prob- 
ably cause  much  confusion  and  annoy- 
ance. 

Distinction  Between  Night  and  Con- 
tinuous Electric  Service. — Asked  by  the 
Virginia  Western  Power  Company  to 
prescribe  the  character  of  service  to 
be  rendered  by  it  in  the  city  of  Clifton 
Forge,  the  Virginia  State  Corporation 
Commission  refused,  holding  that  the 
city  itself  should  decide  upon  the  kind 
of  service.  The  commission  asserted 
its  possession  of  power  to  prescribe  the 
rates  for  twenty-four-hour  service 
rendered  by  the  electric  company,  al- 
though the  latter's  franchise  definitely 
fixes  rates  for  service  from  sunset  to 
sunrise,  since  continuous  service  is  es- 
sentially different  and  distinct  from 
night  service  and  cannot  be  considered 
as  having  been  embraced  within  the 
terms  of  the  franchise.  The  city,  how- 
ever, could  not  be  compelled  to  accept 
such  service  against  its  wishes  where 
the  franchise  granted  by  it  to  the  com- 
pany provided  for  service  from  sunset 
to  sunrise  only. 

Abnormal  Conditions  in  Relation  to 
Extensions. — A  real  estate  company 
having  complained  that  the  Union  Elec- 
tric Light  &  Power  Company  of  St. 
Louis  had  refused  to  makei  extensions 
to  its  property,  the  Missouri  Public 
Service  Commission,  in  view  of  the  ab- 
normal financial  conditions  confronting 
utilities,  approved  an  arrangement  by 
which  the  utility  would  finance  the  ex- 
tension to  each  of  three  residences  con- 
cerned up  to  $.50  and  the  consumer 
would  deposit  with  the  utility  the 
amount  of  the  estimated  excess  cost 
thereof  subject  to  the  following  rebates: 
(1)  A  refund  of  one-half  the  monthly 
bills  for  service  up  to  the  full  amounj; 
of  the  "normal  costs,"  provided  such 
refunds  within  the  first  forty-eight 
months  of  service  equal  said  normal 
costs;  or  (2)  a  refund  up  to  the  total 
consumer  deposit  under  (a)  a  guaranty 
by  the  consumer  that  the  annual  rev- 
enue therefrom  shall  equal  40  per  cent 
of  the  actual  cost,  whereupon  that  por- 
tion of  the  annual  revenue  in  excess  of 
20  per  cent  shall  be  refunded  until  the 
total  amount  of  the  deposit  has  been 
refunded,  the  cimpnny  deducting  any 
deficiency  in  annual  guaranteed  rev- 
enue from  the  consumer's  deposit,  or 
(b)  a  refund  of  $30  for  each  new  resi- 
dent or  commercial  lighting  consumer 
and  $150  for  each  new  commercial  pow- 
er consumer  secured  on  the  extension 
within  the  first  five  years  after  its  com- 
pletion. 


Recent  Court 
Decisions 

Findings  of  higher  courts  ia  leeal 
oases  involving  electric  light,  power 
and  other  public   utility  companies. 


Contributory  Negligence  Not  a  Fac- 
tor Where  Lineman  Climbs  Rotten  Pole 
in  Course  of  Duty. — The  Supreme 
Court  of  Missouri  has  held,  in  State 
ex  rel.  City  of  St.  Joseph,  that  voe 
lower  court  was  not  in  error  in  in- 
structing that  a  lineman  who  was  in- 
jured when  he  climbed  a  rotten  pole 
on  orders  from  his  foreman  was  not 
guilty  of  contributory  negligence,  and 
that  inasmuch  as  the  condition  of  the 
pole  was  or  with  ordinary  care  could 
have  been  known  to  the  city  or  the 
foreman,  negligence  on  their  part  was 
established.     (223  S.  W.  671.)  * 

State  and  Municipal  Functions. — 
While,  according  to  the  Supreme  Court 
of  Appeals  of  West  V^irginia,  in  City  of 
Charleston  vs.  Public  Service  Commis- 
sion, there  may  be  circumstances  under 
which  a  state  may,  in  matters  of  pro- 
prietary right  as  distinguished  from 
those  phases  of  the  police  power  relat- 
ing to  the  public  safety,  health  and 
morals,  authorize  a  municipality  to  es- 
tablish by  inviolable  contract  the  con- 
ditions and  rates  governing  rendition 
of  service  by  a  public  service  corpora- 
tion for  a  definite  term  not  grossly  un- 
reasonable in  duration,  yet  since  the 
inevitable  result  of  such  a  contract  is 
to  foreclose  the  right  to  exercise  an  im. 
portant  government  function,  the  au- 
thority so  to  restrict  state  power  must 
clearly  appear  and  any  doubt  must  b? 
resolved  in  favor  of  the  continuance  of 
the  power.     (103  S.  E.  673.) 

Right  to  Construct  Tunnel  at  Ni- 
agara Sustained. — In  an  action  brought 
by  the  Hydraulic  Power  Company  of 
Niagara  Falls  against  two  manufactur 
ing  companies  which  sought  to  restrain 
the  construction  under  their  properties 
of  a  tunnel  to  convey  and  utilize 
waste  waters  which  had  previously 
been  used  by  the  defendants  for  gener- 
ating electricity,  the  Supreme  Court  of 
New  York  held  that  the  right  to  build 
such  a  tunnel,  acquired  in  1900.  had 
not  been  lost  by  laches  because  con- 
struction was  not  started  until  1914, 
and  that  the  defendants  having  accept- 
ed the  benefits  of  the  agreement  for 
fourteen  years  could  not  by  refusing  to 
file  objection  to  the  plans  or  to  enter 
into  arbitration  concerning  them  pre- 
vent the  building  of  the  tunnel,  the  pro- 
vision for  arbitration  on  objection  being 
merely  incidental  and  not  such  as  to 
interfere  with  the  performance  of  the 
substantive  part  of  the  agreement. 
(183  N.  Y.  S.  373.) 


•The  left-hand  numbers  refer  to  t1» 
volume  and  the  right-hJind  number.-;  to  the 
page   of  the   National   Reporter   System. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  to- 
gether with  brief  notes  of  general 
interest. 


Enerpry  Consumption  in  Italy. — The 
total  consumption  of  electrical  energy 
in  Italy  for  1U18-19  was  3,743,285,194 
kw.-hr.,  as  compared  with  a  total  of 
2,311,930,347  kw.-hr.  five  years  pre- 
viously. 

Electrification  of  Rrazilian  Railroads. 
— A  report  made  by  the  United  States 
Consul  at  Rio  de  Janeiro  says  that  a 
credit  of  about  $11,000,000  has  been 
authorized  by  the  Brazilian  government 
to  cover  the  cost  of  chansinK  the  rail- 
road system  from  steam  to  electricity 
on  the  state-owned  suburban  lines  from 
Rio  de  Janeiro  to  Deodoro,  Bavra  do 
Pirahy,  Santa  Cx-uz,  Paracomby  and 
Maritima.  Plans  for  the  prolonuation 
of  some  or  all  lines  to  the  center  of 
the  city  are  also  under  way. 

Adelaide,  .Australia,  Turns  to  Water 
Power. — Two  plans  to  derive  electrical 
enerpy  from  water  power  are  now 
under  consideration  by  the  South  Aus- 
tralian povernment  for  application  to 
the  city  of  Adelaide.  One  plan  is  to  har- 
ness the  water  power  from  the  Square 
Waterhole,  37  miles  from  Adelaide,  and 
the  second  is  to  use  the  water  of  the 
Myponea  River.  By  takinjr  the  water 
underground  from  the  Square  Water- 
hole  and  retaining  it  in  a  storatre  basin 
it  is  calculated  that  21,000  hp.  could 
be  obtained  all  the  year  round.  The 
other  project  is  e.xpected  to  provide 
42,000  hp.,  which  would  be  sufficient  to 
supply  electricity  to  all  the  tramways, 
the  suburban  railways,  the  Islington 
workshops  and  for  lighting  and  indus- 
trial purposes  in  the  metropolitan  area. 
The  cost  of  the  two  schemes  is  put  at 
£1,000,000. 

Cnited  States  Supplies  India  with 
Rquinment. — The  Andira  Valley  Power 
Supply  Company  of  India,  which  is 
establ'shing  two  large  central  stations 
at  Bhivpuri  and  Mahin,  90  miles  inland 
from  Bombay,  has  purchased  207  car- 
loads of  electrical  equipment  from  the 
General  Electric  Company.  Shipments 
have  covered  an  extended  period,  says 
t!?  Sclwncctady  Worki^  Neir.t,  100  car- 
loads having  been  sent  from  Schenec- 
tady, thirty-five  from  Pittsfield  and 
twelve  from  Ljtin.  Sixty  carloads  of 
transformer  oil  were  also  included.  The 
largest  items  were  three  alternators 
having  a  total  weight  of  fiHO.OOO  lb., 
five  condensers  with  a  combined  weight 
of  UiO.OOO  lb.  and  two  motor-generator 
sets.  The  total  weight  of  the  shipment 
was  80,000  tons.  Some  of  the  heaviest 
lifts  between  Bombay  and  the  desti- 
nation will  be  made  by  means  of 
elephants.  The  shippers  had  to  take 
into  account  the  rainy  season  of  India, 


where  from  May  to  September  240 
inches  of  rain  frequently  falls,  making 
heavy  transportation  impossible.  The 
assembling  of  this  power  st;ition 
equipment  will  consume  months. 

East     .African     Water     Power. — The 

government  of  Uganda,  British  East 
Africa,  will  grant  a  concession  for  the 
right  to  develop  a  portion  of  the  Ripon 
Falls,  near  Jinja,  for  the  purpose  of 
generating  and  distributing  electricity 
for  lighting  and  power  in  the  surround- 
ing district.  The  Ripon  Falls  are  the 
outlet  from  Victoria  Nyanza  to  the 
Upper  Nile,  forming  one  of  the  sources 
to  the  River  Nile  proper.  They  are 
three  in  number,  and  the  river  at  the 
point  of  the  falls  is  about  three- 
quarters  of  a  mile  wide.  The  average 
quantity  of  water  passing  over  the  falls 
ir.  about  20,000  cu.ft.  a  second. 

Progress  on  Queen.ston-Chippawa 
I'ower  Canal. — Reviewing  the  progress 
made  by  the  Hydro-Electric  Powe» 
Commission  of  Ontario  in  the  construc- 
tion of  the  Queenston-Chippawa  power 
canal  in  connection  with  its  Niagara 
developments,  the  Ccuiadian  Engineer 
reports  the  situation  to  be  as  follows: 
The  excavation  for  the  forebay  has 
been  completed;  approximately  half  of 
the  total  excavation  necessary  for  the 
entire  work  has  been  finished;  the 
power-house  site  has  been  cleared  and 
excavations  for  foundations  have 
begun;  the  constiniction  railway  from 
Queenston  has  been  built  and  is  in  oper- 
ation, and  three  of  the  concrete-arch 
bridges  to  span  the  canal  have  been 
constructed.  Two  million  dollars'  worth 
of  additional  constniction  equipment 
has  been  purchased  in  the  last  year.  It 
is  confidently  expected  that  power  from 
this  plant  will  be  delivered  before  the 
end  of  1921. 

Chapter  of  .Accidents  Due  to  Careless 
Construction. — Because,  apparently,  of 
careless  construction  and  lack  of  ade- 
quate inspection  of  power  and  tele- 
phone lines,  one  fatality  and  many 
accidents  were  caused  near  Caro,  Mich., 
recently  by  a  short  circuit  of  which 
Tclt'phoity  gives  an  account.  The 
trouble  started  through  the  contact  of 
a  2,000-volt  line  of  the  Caro  Light  & 
Power  Company  with  the  limb  of  a 
tree.  The  wires  burned  in  two  and  the 
dangling  ends  dropped  onto  the  lines 
of  two  telephone  companies  which  were 
directly  beneath  them.  Five  miles  fur- 
ther along  the  wires  of  one  of  these 
telephone  companies  were  crossed  with 
the  wires  of  a  third  telephone  company 
because  a  farm-service  branch  wire  had 
been  allowed  to  sag  upon  them.  The 
2,000  volts  from  the  power  line  burned 
off  the  insulation  of  this  drop  line  and 
set  fire  to  a  farmhouse  connected  with 
it.  A  young  man  passing  in  an  auto- 
mobile endeavored  to  extinguish  the  fire 
and  was  killed  by  the  telephone  wire, 
which  he  attacked  with  a  broom,  falling 
upon  him,  and  his  father  in  trying  to 
rescue  him  was  severely  hurt.  Mean- 
while numerous  telephone  subscribers 
had  received  shocks  and  operators  of 
local  exchanges  had  been  driven  from 
their  switchboards. 


Associations 
and  Societies 


A  complete  Directory  of  Electrical 
Associations  is  printed  In  the  first 
issue  of  each   month. 


Electric  Club  of  Cucago. — This  club 
has  resumed  its  meetings  for  the  fall 
and  winter  season,  meeting  on  Tuesdays. 

Florida  Ice  and  Public  Utilities  Asso- 
ciation.— The  next  regular  meeting  of 
this  association  will  be  held  at  Miami 
on  Nov.  15  and  IG,  partly  in  conjunc- 
tion with  the  meeting  of  the  Southeast 
crn  Geographic  Division,  N.  E.  L.  A. 

Philadelphia  Section,  A.  I.  and  S. 
E.  E. — The  first  meeting  of  the  new 
association  year  of  this  section  will  be 
held  tonight  (Oct.  2),  when  J.  R.  Pen- 
man of  the  Reading  (Pa.)  Iron  Com- 
pany will  give  an  address  on  "Electrical 
features  of   Mechanical    Puddling." 

Water-Power  League  of  America. — 
This  association  will  convene  at  Wash- 
ington, D.  C,  on  Oct.  7  and  8  for  the 
purpose  of  affording  "an  opportunity  to 
the  several  states  that  are  interested 
in  water  power  development  to  have 
their  representatives  come  in  contact 
with  the  Federal  Power  Commission 
that  there  may  be  evolved  a  workable 
program  which  will  co-ordinate  the 
activities  in  those  states  with  that  of 
the  federal  government." 

St.  Louis  Electrical  Board  of  Trade. 
— The  officers,  chairman  and  members 
of  standing  committees  of  the  St.  Louis 
Electrical  Board  of  Trade  for  the  com- 
ing year  were  presented  to  the  mem- 
bers of  that  organization  on  Sept.  1 1 
at  a  banquet  held  at  the  American 
Annex  Hotel.  The  officers  presented 
were  President  C.  E.  Michel,  First  Vice- 
President  H.  N.  Goodell,  Second  Vice- 
President  H.  D.  McBride,  Treasurer 
Frank  B.  Adams  and  Secretary  E.  J. 
Spencer. 


Coming    .Meetings    of    Electrical    and 
Other  Technical   Societies 

Illumin.itinB  Engineerine  Society  —  Cleve- 
land. Oct.  4-7.  (For  program  see  issue 
of  .\UK.   14.  page  .'Ua.) 

National  .\8sociation  of  Electrical  Contrac- 
tors and  Dealer.s — Baltimore.  Oct.  4-9. 
(For  program  see  issue  of  Sept.  25. 
page    655.) 

Electric  Furnace  Association — Columbus. 
Ohio.  Oct.  6. 

.Vmerican  Electric  Railway  .\$.sociation — 
Atantic  City.  N.  J..  Oct.   11-15. 

Xational  .Association  of  Electrical  Inspec- 
tors— Philadelphia.   Pa..  Oct.   12-13. 

British  Columbia  .Association  of  Electrical 
Contractors  an<l  Dealers — Vancouver. 
B.    C.    Oct.    19. 

International  .Association  of  Municipal  Elec- 
tricians— New   Orleans,   Oct.    19-22. 

Association  of  Railway  Electrical  Engineers 
— Chicago.  Oct.    2S-31. 

Electric.ll  Supidy  .Tobhers"  .Association — 
Cleveland,  date  in  November  to  be  fixed. 

.American  Engineering  Council  —  AVa.«hing- 
ton.  D.  C.  Nov.  18-20.  (For  iirogram 
see    issue    of    SepL    25.    page    651.) 

Electric  Power  Club^Hot  Springs.  Va.. 
Nov.    15-18. 

Southeastern  Geographic  Division.  N.  E.  I* 
.A. — Miami.    Fla..    Nov.    17-19. 
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J.  B.  Harvey,  the  newly  elected 
president  of  the  Nebraska  Section  of 
the  National  Electric  Light  Associa- 
tion, has  been  prominent  in  Nebraska 
utility  work  for  a  number  of  years. 
He  started  in  1902-1904  as  a  telephone 
lineman,  rising  to  a  superintendency. 
In  1904  he  entered  the  State  University 
at  Lincoln,  graduating  in  1909  after 
completing  the  electrical  engineering 
course  and  taking  a  poat-graduate 
course  in  mechanical  engineering.  He 
was  in  the  employ  of  the  street-railway 
company  in  Omaha  during  his  summer 
vacations  and  after  his  graduation 
superintended   the   erection   of   its   new 


power  house,  and  he  was  electrical  en- 
gineer for  that  company  when  he  left  to 
organize  the  Aurora  Electric  Company 
at  Aurora,  Neb.  This  project  was 
financed  locally,  and  Mr.  Harvey  built 
the  plant  and  system,  which  was  merged 
in  1313  with  the  Continental  Gas  & 
ilectri-;  Company.  He  remained  with 
the  ne  V  company  as  manager  of  the 
Nebraska  group,  which  consisted  of 
Au'ora,  York  and  Beatrice.  In  1918 
Mr.  Harvey  as  vice-president  and  F.  H. 
Brooks  as  general  manager  took  charge 
of  the  entire  group,  which  now  com- 
prises eighty-seven  towns  in  Nebraska 
and  Iowa  and  the  electric  and  gas  prop- 
erty a£  Brandon,  Manitoba.  Mr.  Har- 
vey has  organized  the  Public  Service 
Company  as  the  operating  company  of 
the  group  and  also  the  Electric  Trans- 
mission Company,  which  built  the  first 
transmission  line  in  Nebraska.  Mr. 
Harvey  has  been  the  vice-president  of 
the  Nebraska  Section  of  the  National 
Electric  Light  Association,  and  has 
brought  a  typical  Western  spirit  of 
progress  into  the  work. 

Charles  S.  Ruffner,  vice-president  of 
the  American  Institute  of  Electrical 
Engineers  and  vice-president  of  the 
North  American  Company,  New  York, 
has  been  appointed  chairman  of  the 
traction  and  transportation  committee 
of  the  American  Institute  of  Electrical 
Engineers,   succeeding  W.   S.   Murray. 

F.  V.  Magalhaes,  superintendent  of 
the  meter  and  test  departments  of  the 
New  York   Edison   Company,   has   been 


Men 
of  the  Industry 

Changes  in  Peisoncel 
and  Position- 
Biographical  Notes 


appointed  chairman  of  the  instruments 
and  measurements  committee  of  the 
American  Institute  of  Electrical  Engi- 
neers, succeeding  S.  G.  Rhodes. 

Charles  E.  Patterson,  comptroller  of 
the  General  Electric  Company  since 
1913,  has  been  elected  vice-president  in 
charge  of  accounting.  Mr.  Patterson 
was  previously  associated  with  the  New 
York  Centi-al  Railroad  and  the  Amer- 
ican Locomotive  Company.  For  nearly 
twenty-five  years  he  has  had  wide  ex- 
perience in  accounting.  He  aided  in 
the  development  of  the  Interstate  Com- 
merce Commission's  accounting  system 
for  railways  and  was  appointed 
chairman  of  the  standing  committee  of 
the  Electrical  Manufacturers'  Council, 
which  evolved  the  standard  accounting 
cost  system  for  the  electrical  manufac- 
turing industry — a  system  which  re- 
ceived the  approval  of  the  Federal 
Trade  Commission  and  has  been  gen- 
erally adopted  by  electrical  manufac- 
turing companies.  As  secretary  to  one 
of  the  officials  of  the  New  York  Cen- 
tral, Mr.  Patterson  began  the  study  of 
accounting  which  led  to  his  elevation  to 
the  position  of  assistant  comptroller. 
In  1901  he  became  comptroller  of  the 
American  Locomotive  Company.  In 
1909  he  joined  the  General  Electric 
Company  for  the  purpose  of  introduc- 
ing a  modem  accounting  system.  In 
1913  he  was  elected  comptroller  of  the 
General  Electric  Company.     His  present 


George  E.  Lewis,  the  president-elect 
of  the  Michigan  Section  of  the  National 
Electric  Light  Association,  is  a  grad- 
uate of  the  engineering  department  of 
the    University    of    Michigan.      During 

1909  he  was  associated  vidth  the  S.  Mor- 
gan Smith  Company  at  York,  Pa.     In 

1910  he  went  to  Ann  Arbor,  Mich.,  with 
the  Eastern  Michigan  Edison  Company 
as  local  superintendent.  He  was  ad- 
vanced to  the  position  of  division  su- 
perintendent in  1912  and  in  1915  be- 
came superintendent  of  hydraulic  plants 
of  the  Detroit  Edison  Company.  He  is 
also  associated  with  Gardner  S.  Wil- 
liams, consulting  engineer,  as  electrical 


responsibilities  include  supervision  of 
credit  and  collections  and  the  financial 
relations  with  subsidiary  companies. 
Mr.  Patterson  was  born  in  New  York 
City  in  IHfifi  and  was  graduated  from 
Princeton   University. 


engineer.  He  is  a  member  of  the 
American  Institute  of  Electrical  Engi- 
neers and  a  past  chairman  of  the  De- 
troit-Ann Arbor  Section  of  the  Insti- 
tute. Mr.  Lewis  has  been  active  in 
Michigan  association  affairs,  being  the 
first  vice-president  for  1919-20. 

Russell  G.  Carter  has  been  promoted 
to  superintendent  of  the  Belfast  dis- 
trict of  the  Penobscot  Bay  Electric 
Company,  Bucksport,  Me.,  succeeding 
H.  K.  Brodgett,  who  has  been  trans- 
ferred to  the  Rockland  district  for  the 
same  company. 

Markham  Cheever,  chief  engineer  and 
general  superintendent  of  the  Utah 
Power  &  Light  Company,  has  been  ap- 
pointed chairman  of  the  new  hydraulic 
power  committee  of  the  National  Elec- 
tric Light  Association,  which  is  largely 
a  Western  committee  and  will  be  active 
in  the  interests  of  hydro-ekctric  de- 
velopments. Mr.  Cheever  was  born  at 
.\nn  Arbor,  Mich.,  May  19,  1880,  and 
was  graduated  from  the  engineering 
department  of  the  University  of  Michi- 
gan in  1903.  In  that  year  he  joined  the 
engineering  staff  of  the  Ontario  Power 
Company  at  Niagara  Falls,  which  was 
actively  engaged  in  construction  work. 
In  190fi  he  became  associated  with  the 
Telluride  Power  Company  in  the  San 
Juan  district  of  Colorado;  then,  after 
a  short  period  in  Idaho,  he  went  to 
Utah,  where  he  has  been  connected  with 
the  Utah  Power  &  Light  Company  on 
engineering    work    since    1912. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies — Notes  on  Industrial  Activities 

and  Business  Methods 


Price  Guarantee  Question  to  Be 
Threshed  Out 

INSTANCES  multiply  where  jobbers  and  dealers  who 
are  inclined  to  buy  conservatively  in  lines  where  prices 
are  hijch  have  asked  electrical  manufacturers  for  guar- 
antees against  deelininjr  markets.  A  case  in  point  has 
just  come  to  notice  in  the  West  where  jobbers  are  not 
buying  certain  electric  appliances  because  they  expect  prices 
to  fall.  They  are  requesting  that  the  manufacturers  pro- 
tect them  against  a  drop  in  price.  In  the  East  the  prac- 
tice is  also  growing.  Only  a  month  ago  a  large  electrical 
manufacturing  company  announced  that  it  would  guaran- 
tee its  jobbers  against  price  declines  for  a  period  of  sixty 
days  after  the  purchase   of  goods. 

This  is  interesting  in  view  of  the  action  of  the  Federal 
Trade  Commission  in  calling  for  a  hearing  on  the  subject 
of  price  guarantees,  to  be  held  in  Washington  on  Oct.  5. 
The  commission  received  so  many  complaints  relative  to 
guaranteed  prices  that  it  decided  to  hold  a  "trade  i)ractice 
submittal"  on  the  matter.  The  latter  is  an  informal  hearing 
which  all  those  in  an  industry  or  groups  of  interested  in- 
dustries may  attend  to  discuss  the  merits  and  demerits  of 
business  practices  against  which  complaints  have  been 
made  to  the  commission.  The  findings  of  the  meeting  are 
generally  taken  as  the  expression  of  the  trade  in  the 
matter  under  consideration. 

In  this  case  the  objection  against  guaranteeing  prices 
seems  to  be  that  it  is  said  to  sustain  prices  unnaturally. 
Once  a  manufacturer  has  guaranteed  a  certain  price  he  is 
naturally  loath  to  reduce  its  level.  When  this  occurs  on 
articles  where  the  element  of  monopoly  is  a  factor,  or 
where  several  manufacturers  are  acting  in  concert,  it  is 
held  to  be  an  infringement  of  the  Lever  act  against  profiteer- 
ing. There  are  many  who  uphold  the  practice,  however, 
on  the  grounds  that  it  is  a  legitimate  regulation  of  a  firm's 
own  business. 

The  Federal  Trade  Commission  as  a  preliminary  to  con- 
sidering the  matter  recently  sent  out  2,000  questionnaires 
to  ascertain  the  views  of  purchasers,  manufacturers,  and 
retiul  and  wholesale  dealers,  representing  more  than  fifty 
major  lines  of  industry.  Included  among  these  was  the 
electrical  industry.  The  general  returns  from  the  ques- 
tionnaires showed  that  2.50  of  those  replying  favored  the 
practice  of  giving  price  guarantees,  while  l.'JO  answers  were 
opposed.  A  large  number  of  replies  were  received  with 
noncommittal  or  qualified  opinions. 


Lamp  Sales  of  1920  Expected  to  Surpass 
1919  from  25  to  30  per  Cent 

PROSPECTS  for  a  good  lamp  season  this  fall  are  ex- 
cellent, according  to  information  received  from  the 
leading  lamp  producers.  Sales  thus  far  this  year  have 
been  greatly  in  excess  of  other  seasons,  it  is  reported,  and 
a  still  greater  volume  of  business  is  expected  to  materialize 
from  now  on.  One  of  the  large  manufacturers  of  lamps 
says  the  demand  this  season  has  constantly  been  in  excess 
of  the  company's  ability  to  turn  out  goods  and  that  the 
sales  billed  thus  far  have  been  50  per  cent  in  excess  of 
last  year.  Another  manufacturer  found  demand  25  per 
cent  ahead  of  the  estimated  figures  for  the  first  four  months 
of  1920,  while  the  next  four  months  have  closely  followed 
predicted  sales.     This  company  expects  fall  business  to  fol- 


low the  estimated  sales  curve  which  is  placed  about  20  to 
;?0  per  cent  higher  than  1919.  To  supply  this  demand,  con- 
ditions are  not  so  favorable.  Factory  stocks  are  either 
very  low  or  else  short  on  certain  sizes.  One  company  has  a 
fairly  good  stock  of  "B"  lamps,  both  in  warehouses  and 
with  jobbers  and  dealers.  On  the  "C"  type,  on  the  other 
hand,  prod  ction  in  this  instance  has  been  running  consid- 
erably below  the  current  demand  and  no  new  stock  has 
accumulated.  This  manufacturer  expects  its  jobbers  to  be 
short  on  these  lamps,  but  is  hopeful  of  increasing  produc- 
tion sufficiently  to  clean  up  unfilled  orders  by  the  first  of 
the  year.  Another  producer  reports  that  in  spite  of  its 
own  low  level  of  lamp  stocks  the  supplies  of  its  distribu- 
ters are  in  good  shape.  Miniature  lamps  seem  to  be  in 
good  supply  both  at  the  factory  and  with  jobbers.  Ship- 
ments of  these  are  made  from  stock  up  to  two  days'  time, 
according  to  a  leading  maker,  and  miniature-lamp  agents 
are  even  over-stocked  in  some  cases.  Shipments  of  large 
lamps  not  in  stock  can  generally  be  made  in  from  two  to 
six  weeks  except  on  "type  C"  lamps.  Deliveries  of  these 
are  slower  in  some  cases,  one  manufacturer  being  from 
two  to  three  months  behind  on  orders. 

Raw  material  is  not  causin;;  any  great  difficulty  at  pres- 
ent, it  is  said,  except  on  some  of  the  minor  items.  No 
trouble  is  being  exjjerienced  with  labor  either,  though  one 
of  the  large  producing  interests  recently  reported  great 
difficulty  in  obtaining  sufficient  skilled  workmen.  Cancella- 
tions are  said  to  be  negligible  at  present.  Production  is 
proceeding  at  a  brisk  rate.  In  nearly  all  cases  the  output 
seems  to  be  well  up  to  normal,  and  one  manufacturer  is 
turning  out  30  per  cent  more  lamps  than  last  year.  Col- 
lection conditions  are  good  in  this  line.  The  average  time 
of  paying  bills  ranges  from  thirty  to  thirty-five  days. 

British  Manufacturers  Endeavoring  to 
Regain  World  Trade 

BRITISH  manufacturers  and  traders  are  determined  to 
recapture  the  trade  won  from  them  in  pre-war  days 
by  the  Germans  and  to  strengthen  their  hold  in 
foreign  markets,  according  to  a  report  issued  by  the  Guar- 
anty Trust  Company  of  New  York.  This  end  is  to  be  ac- 
complished in  two  ways — first  by  the  perfecting  and  en- 
larging of  British  trade  interests  in  foreign  countries,  and 
secondly  by  the  closer  organization  and  consolidation  of  in- 
dustry at  home.  The  latter  method  is  intended  to  bring 
about  better  methods  of  production  and  sales. 

The  foreign  trade  department  of  the  British  government 
formed  in  1918,  and  known  as  the  Department  of  Overseas 
Trade,  has,  it  is  stated,  given  particular  attention  to  the 
need  of  closer  association  among  manufacturers  as  a  means 
of  strengthening  British  trade.  The  committee  on  electrical 
trade  of  the  foreign  trade  department,  investigating  the 
condition  of  the  electrical  industry  after  the  war,  laid  par- 
ticular stress  on  this  matter  in  its  report.  The  committee 
.said:  "Only  by  the  creation  of  strong  combinations  will 
it  be  possible  for  Great  Britain  to  compete  with  the  great 
foreign  corporations,  which  not  only  manufacture  but  un- 
dertake comprehensive  contracts,  make  powerful  financial 
alliances,  and  thus  exert  in  every  direction  greater  influence 
than  is  possible  in  the  case  of  any  individual  firm."  Similar 
views  were  expressed  of  the  iron  and  steel  and  the  engi- 
neering trades. 

A  committee  of  the  British  Board  of  Trade,  investigating 
the  export  trade  of  the  country  with  the  object  of  devising 
methods   to   meet  the  severe   commercial  competition   that 
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•was  anticipated  aftgr  the  war,  also  recommended  in  Feb- 
ruary, 1918,  that  electrical  manufacturers  among  others 
should  foim  a  common  selling  organization  by  the  exten- 
sion and  consolidation  of  existing  associations,  the  organi- 
zation to  be  divided  into  groups  handling  specific  products. 
That  the  danger  of  uncontrolled  monopolies  and  combines 
is  also  recognized,  however,  is  evident  in  the  recommenda- 
tions of  the  committee  on  industrial  and  commercial  policy. 
Thi§  committee  stated  that  it  would  be  desirable  to  insti- 
tute in  the  United  Kingdom  machinery  for  the  investiga- 
tion of  the  operation  of  monopolies,  trusts  and  combines 
similar  to  the  commissions  and  other  tribunals  created  for 
that  purpose  in  the   United   States. 

A  typical  example  of  the  method  by  which  the  British 
plan  to  recapture  their  overseas  trade,  according  to  the 
report  of  the  Guaranty  Trust  Company  of  New  York,  is  the 
organization  known  as  the  British  Trade  Corporation,  in- 
corporated in  1917,  with  an  authorized  capital  of  £10,000,000, 
of  which  £2,000,000  is  fully  paid  up.  Since  its  incorpora- 
tion this  company  has  facilitated  the  export  of  goods  of 
many  millions  of  pounds  value. 

In  conjunction  with  the  London  and  Westminster, 
Lloyd's  and  the  National  Provincial  banks,  the  British  Trade 
Corporation  formed  the  South  Russia  Banking  Agency.  It 
also  has  an  investment  in  the  Portuguese  Trade  Corporation, 
which  was  specially  started  to  compete  with  German  in- 
terests. Another  subsidiary  is  the  Anglo-Brazilian  Com- 
mercial and  Agency  Company,  which  has  opened  branch 
houses  in  Brazil,  especially  at  places  where  German  in- 
fluence in  the  past  was  strongest.  Another  undertaking  in 
which  the  British  Trade  Corporation  has  invested  is  the 
Levant  Company,  Ltd.,  which  seems  to  have  a  promising 
future  as  the  representative  of  British  influence  in  the  Near 
East.  In  this  connection  the  British  Trade  Coi-poration  has 
acquired  the  entire  capital  stock  of  the  National  Bank  of 
Turkey. 

Output  of  Motor-Driven  Appliances  in 
1920  Estimated  at  2,000,000  Units 

DURING  the  past  year  or  two  the  growth  in  sales  of 
motor-driven  household  appliances  has  been  very 
large,  and  as  a  result  considerable  interest  has  been 
manifest  in  statistics  of  sales  in  this  field,  which  includes 
washing  machines,  ironing  machines,  dishwashers,  vacuum 
cleaners,  electric  sewing  machines  and  electric  refrigera- 
tors. Estimates  of  the  volume  of  business  done  in  these 
fields  naturally  diff'er  somewhat.  According  to  an  article 
by  Bernard  Lester,  in  the  September  issue  of  the  Circle, 
house  organ  of  Westinghouse  Electric  &  Manufacturing 
Company,  the  total  sales  in  these  six  classes  of  appliances 
will  amount  to  approximately  $170,000,000  during  1920. 
This  estimate  is  based  upon  the  retail  selling  price.  T^ie 
business  is  divided  about  as  follows: 


back  as  1916.  Annual  sales  of  ironing  machines  have  as  yet 
reached  a  total  of  only  about  50,000,  and  of  dishwashers  and 
refrigerators  considerably  le.ss  than  25,000.  A  large  growth 
of  business  in  these  appliances  is  anticipated. 


No.  of  Units  Retail  Price 

Washing  machines    800,000  $100,000,000 

Ironing   ma.-hines    ■">'•. 000  7,500,000 

UishWHshora     -».0"i'             -■-'""■ 1 

Viicuum    clojinei-s    l.Odd.iMiO  :,:!.n(iii.iinii 

Electric  refrigerators   10. 00(1  n.i;,,ii.iiiiii 

Electric    sewing    macliincs 75,000             I,.tI'ii. > 

Total 1,955,000  $170,450,000 


An  interesting  feature  of  the  article  is  a  chart  showing 
the  growth  by  years  in  the  sales  of  motor-driven  appliances. 
No  longer  ago  than  1916  the  total  number  of  electric  vacuum 
cleaners  sold  yearly  was  only  100,000.  In  1917  the  figures 
advanced  to  175,000  and  they  rose  to  750,000  in  1919.  The 
estimate  for  1920  is  1,000,000  cleaners.  The  growth  of 
electric  washing  machine  sales  has  been  quite  as  rapid.  In 
1916  only  150,000  of  these  machines  were  sold  and  this 
number  advanced  to  475,000  in  1919.  The  total  for  this 
year  should  reach  800,000,  it  is  stated.  The  remaining  fields 
are  as  yet  practically  undeveloped.  Sales  of  electric  sew- 
ing machines  of  any  considerable  amount  date  back  only 
to  1915.  Total  sales  for  1920  are  estimated  at  but  100,000 
machines.  Electric  ironing  machines,  dishwashers  and  re- 
frigerators can  trace  their  commercial  growth   only  as  far 


Canada  Turns  Out  $30,000,000 
of  Electrical  Apparatus 

INFORMATION  recently  published  by  the  Dominion 
Bureau  of  Statistics  at  Ottawa,  Canada,  would  indicate 
that  the  manufacture  of  electrical  apparatus  has  reached 
important  proportions  in  that  country.  The  requirements 
of  the  various  electrical  plants  are  now  being  more  largely 
supplied  by  the  Canadian  manufacturers,  although  imports 
are  still  very  large,  according  to  a  preliminary  report 
issued  by  the  Bureau  of  Statistics  containing  figures  com- 
piled for  the  year  1918.  Since  that  date  there  is  little  doubt 
that  considerable  progress  has  been  made  by  electrical 
manufacturers  in  meeting  the  demands  made  upon  them 
in  connection  with  the  numerous  developments  of  water 
power  which  are  now  under  way  throughout  the  Dominion. 
In  1918  there  were  sixty-eight  plants  engaged  in  the  manu- 
facture of  electrical  apparatus.  The  total  capitalization  of 
the  industry  was  $43,285,405  and  8,863  persons  were  em- 
ployed. The  selling  value  of  the  articles  produced  at  the 
works  during  that  year  is  given  as  follows: 

Dynamos,   generators   and   converters $1,503,44S 

Transformers      , 2.291,874 

Switclil^oards,    pan^iljoards    and    cabinets 990,898 

Motors    of    all    kinds 2.727.67,1 

Storage    batteries    212,624 

Primary    batteries     1.397.635 

Incandescent    lamps    1,924,745 

Sockets,    nccptacles.   bases,   etc 415,855 

Lighting    fixUin'S    311,844 

Telegraph   apparatus    71.230 

Telephone    transmitters     50.000 

Telephone   receivers    95.000 

Interior   telephone    systems    444.000 

Telephone  central   switchboards    750,000 

Private    telephone    exchange    boards IIO.OIIO 

Insulated   wire  .and    cable 5.154,984 

All  other   electrical    machinery 1.738.085 

Carbons    1.362.666 

All    other    miscellaneous    products 8.492.843 

Total    value    $30,045,399 


Exports  of  electrical  apparatus  by  Canadian  manufac- 
turers during  the  past  fiscal  year  ended  March  31,  1920, 
amounted  to  only  $301,932  (of  which  $159,788  was  for 
batteries,  telephone  and  telegraph  apparatus  and  $142,- 
144  for  electrical  apparatus  not  otherwise  provided  for), 
which  total  is  a  decrease  from  $2,167,545  in  1918-19  anc 
$2,166,961   in  the  previous  year. 


Need  of  Co-operation  Among  Jobbers 

)tFTER  being  long  handicapped  by  depleted  stocks, 
/a  electrical  jobbers  are  now  confronted  with  the  prob- 
■^  -^lem  of  handling  steadily  increasing  inventories  at  a 
time  when  most  merchants,  manufacturers  and  bankers  be- 
lieve that  stocks  should  be  reduced.  This  is  very  difficult 
for  jobbers  to  accomplish,  however,  because  manufacturers 
are  catching  up  with  back  orders,  freight  is  being  handled 
more  expeditiously,  and  many  contractors,  dealers  and 
industrial  custonieis  have  canceled  orders  which  jobbers  had 
already  made  arrangements  to  fill. 

Jobbers  themselves  have  canceled  some  orders,  it  is 
true,  but  a  number  of  manufacturers  who  sell  through 
jobbers  state  that  they  have  had  a  smaller  percentage  of 
business  canceled  than  have  their  competitors  who  sell 
direct  to  dealers  and  consumers  through  agents. 

In  a  number  of  places  electrical  supply  jobbers  have  been 
trying  to  solve  the  problem  of  uneven  stocks  by  exchang- 
ing with  competitors.  This  method  has  been  found  to  work 
out  well  for  more  than  one  reason.  It  helps  the  one  to 
protect  his  customers  with  an  adequate  supply  of  mate- 
rials which  otherwise  he  would  be  short  on.  It  helps  the 
other  to  reduce  his  stock  to  a  sane  level,  thereby  making 
his  financial  position  more  desirable.  Moreover,  it  helps 
to  prevent  dumping  of  -excess  stocks  and  so  badly  disar- 
ranging the  market  when  there  is  no  sound  economic  reason. 
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Metal  Market  Situation 

Business  in  the  copper  market  continues  dull.  There  Is 
not  enough  demand  to  establish  a  firm  basis  for  prices  and 
as  a  result  quotations  are  but  nominal.  Producers  are  shad- 
ing  prices  as  low  as  18.50,  it  is  reported.  A  drop  of  1  cent 
per  pound  is  noted  on  copper  wire  base.  In  the  outside 
market  sales  are  also  light.  Second  hands  are  offering  hold- 
ings at  18  cents  for  nearby  shipment  and  from  1  to  J  cent 
higher  for  delivery  through  November  and  December.  A 
sharp  lireak  in  the  London  market  forced  standard  spot 
copper  down  fSl  the  past  week. 

Incoming  shipments  of  foreign  lead  continue  to  feature 
that  market.  The  "official"  price  at  New  York  has  been 
flroppe<i  i  cent  per  pound.  The  scrap  metals  market  is 
virtually  stagnant.  Weakness  in  copper  prices  and  lack  of 
demand  caused  lower  quotations  on  old  copper  and  brass, 
while  pi  ices  on  scrap  zinc  and  lead  also  receded. 


NEW  YORK  MKHAL  MArCKET  PRICES 
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?7       0       0 
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The  Week 

IN  TRADE 


«asM»i 


IIIVIKIIU* 


IN  SPITE  of  the  general  downward  price  tendency  on 
many  commodities,  prices  of  electrical  material  are 
reported  as  holding  steady  in  all  districts  except  New 
England,  where  weakness  in  several  items  is  noted. 

Quietness  is  still  the  prevailing  feature  of  the  electrical 
market  in  most  sections.  New  England  reports  brisk  trade, 
however,  and  in  the  Northwest  a  few  lines  are  moving  more 
briskly.  The  remainder  of  the  country  is  apparently  rest- 
ing on  its  oars  awaiting  price  developments.  Jobbers  on 
the  West  Coast  fear  the  result  which  price  reductions  in 
the  automobile  industry  and  other  lines  may  have  upon 
business.  In  the  Northwest  several  large  lumber  mills  are 
expected  to  close  as  a  result  of  transcontinental  carriers 
refusing  to  modify  freight  rates  upon  lumber  shipped  to  the 
East.  The  Pacific  Coast  reports  the  occurrence  of  several 
disastrous  fires.  In  the  South  a  shortage  of  fuel  threatens 
as  a  result  of  the  strike  of  Alabama  coal  mines. 

The  transportation  situation  is  very  greatly  relieved. 
Stocks  are  returning  to  normal  and  shortages  are  being 
reduced.  Some  complaint  is  still  heard  regarding  the  supply 
of  motors,  outlet  boxes  and  rigid  conduit.  A  good  volume  of 
construction  work  is  under  way  in  the  South,  but  building 
activity  in  other  districts  is  decidedly  off  as  the  result  of 
high  labor,  scarcity  of  material  and  tightness  of  money. 


NEW  YORK 

Recessions  in  prices  of  commodities  and  materials  during 
the  past  week  have  not  as  yet  been  reflected  in  the  electri- 
cal trade,  but  the  causes  of  the  recessions  in  the  other  fields 


are  present  in  the  electrical  field.  Builders  are  holding  off 
to  watch  the  progress  of  the  price  changes,  and  this  has 
slowed  the  usual  fall  demand,  which  should  be  strong  at 
this  time.  With  the  expected  state  housing  laws  not  mate- 
rializing and  without  definite  statements  as  to  future  price 
policy  from  the  steel  mills,  building  here  will  be  confined 
necessarily  to  small  extensions.  Steel  products,  such  as  con- 
duit, have  further  tightened  owing,  to  the  embargo  on  car- 
load or  less  lots  of  freight  from  Pittsburgh.  Credits  and 
collections  show  no  material  change.  Transportation  li 
generally  slowly  improving.  Shipments  of  poles  and  cross- 
arms  from  the  Pacific  Coast  arc  beginning  to  come  through. 

Weatherproof  Wire. — Base  price  remains  at  28  cents 
with  delivery  fair.  Foreign  demand  depends  on  settlement 
of  exchange. 

Line  Material. — The  usual  fall  demand  is  not  up  to  stand- 
ard. More  shipments  are  coming  through  than  orders  te- 
quire.  Insulator  orders  are  taken  on  long-term  <lellvery,  as 
filling  depends  largely  on  transportation, 

Poles  and  Cross-Arms. — Stocks  of  poles  are  not  improv- 
ing. Supplies  of  cross-arms  are  better,  but  demand  Is 
light..  The  only  price  changes  have  been  the  addition  of 
the  increased  freight  rates. 

Small  Motors. — Demand  is  weak  and  stocks  are  being 
held  dowiL 

Rigid  Conduit. — Uncertainty  of  steel  costs,  poor  trans- 
portation from  Pittsburgh  east  and  the  fact  that  production 
is  far  behind  have  held  conduit  stocks  at  a  very  low  point. 
Black,  J-in.,  is  quoted  from  ?90  to  $103  per  1,000  ft. 

Flexible  Armored  Conductor. — Stocks  are  plentiful,  with 
prices  ranging  from  $8.5  to  $9.5  per  1,000  ft. 

Household  Appliances. — Demand  is  falling  off  In  most 
lines,  such  as  heaters,  vacuum  cleaners,  dishwashers  and 
hollow  ware.  Some  jobbers  report  increased  washing- 
machine  salesv 

Schedule  Material. — The  market  generally  is  tight  with 
only  a  few  items  such  as  pull  sockets  good.  The  Benjamin 
Electric  Manufacturing  Company  has  increased  prices  on 
porcelain  sockets,  including  its  copper-cap  line,  from  12  to 
38  per  cent,  averaging  25  per  cent. 

Dry  Cells. — Since  the  recent  advance  in  price  there  has 
been  a  noticeable  increase  in  sales  of  bell-ringing  trans- 
formers for  house  serv'ice. 


CHICAGO 

While  business  in  general  seems  to  be  in  a  state  of  flux 
due  to  price  decreases  in  many  lines,  everything  in  the 
electrical  line  is  holding  steady.  The  conservative  basis 
of  electrical  prices  and  of  the  merchandising  methods  estab- 
lished in  this  line  has  justified  itself  by  preserving  the 
industry  from  the  nervousness  and  excitement  suffered  by 
others. 

Little  or  no  reflection  of  the  current  unrest  has  been 
felt  by  dealers  or  jobbers  in  this  section,  and  no  demands 
for  price  cutting  have  been  heard.  Orders  and  inquiries 
have  maintained  their  steady  pace.  Shipments  from  manu- 
facturers are  coming  in  steadily  and  stocks  are  gradually 
returning  to  normal.  In  every  way  trade  seems  to  be 
progressing  in  a  normal  manner.  This  does  not  mean  that 
no  price  reductions  are  to  be  expected.  As  raw  material 
and  production  costs  decrease  through  the  general  price 
recession  the  prices  of  finished  products  are  expected  to 
decline  in  the  electrical  trade.  Manufacturers  and  jobbers 
in  this  district,  however,  have  not  been  making  a  profit 
sufficiently  large  to  occasion  price  cutting  until  such  cuts 
are  justified  by  reduced  costs. 

During  the  past  few  days  there  have  been  some  instances 
of  intended  price  increases  being  canceled.  Manufacturers 
feel  that  while  the  contemplated  increases  are  justified  im- 
mediate relief  may  be  in  sight  and  that  it  is  best  to  give 
customers  the  benefit  of  the  doubt  until  costs  in  the  near 
future  may  be  seen  more  clearly. 

Wire. — W'ith  copper  prices  slightly  off  and  with  cotton 
and  other  insulating  materials  declining,  the  outlook  is  for 
lower  prices  on  both  bare  and  covered  wire.  It  is  too  soon 
for  any  change  to  be  recorded  yet,  and  demand  is  steady  at 
old  prices. 
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Fractional  Motors. — Production  is  said  to  be  exceeding 
market  consumption  by  some  20,000  units  per  week,  which 
seems  to  discount  the  possibility  of  any  price  advance.  The 
Emerson  Electric  Manufacturing  Company  announces  that 
prices  will  be  withdrawn  at  the  expiration  of  existing  fan 
motor  contracts  on  Sept.  31.  What  the  new  prices  will  be 
is  not  yet  known. 

Heating  Devices. — Jobbers'  and  retailers'  sales  are  above 
the  September  average.  Stock  conditions  are  improved  in 
these  devices.  Local  demand  for  heaters,  particularly  of 
the  single-unit  type,  is  quite  heavy.  Jobbers  anticipate 
their  best  seasonal  record  this  fall   and  winter. 

Household  Appliances. — Much  talk  has  been  heard  re- 
cently about  threatened  increases  in  washer  and  vacuum- 
cleaner  prices.  If  the  present  lower  trend  in  raw  material 
cost  prevails  the  increases  will  probably  be  averted.  Local 
and  rural  demand  in  this  district  is  being  maintained  sur- 
prisingly well. 

BOSTON 

Jobbers  report  that  trade  continues  brisk.  Deliveries  are 
improving  except  on  rigid  conduit  and  motors.  Prices  have 
weakened  on  flexible-armored  conductor,  porcelain  knobs 
and  tubes,  rubber-covered  wire  and  floor  lamps.  Collections 
show  some  improvement,  but  are  closely  watched.  In  manu- 
facturing circles  labor  engaged  on  electrical  products  con- 
tinues to  function  more  satisfactorily  than  for  some  time. 
Wiremen  in  the  Boston  district,  however,  have  requested  a 
flat  increase  in  their  hourly  rate  from  $1.50  to  $2,  making 
a  normal  day's  pay  $12.  It  is  unlikely  that  the  employing 
contractors  will  concede  any  such  increase. 

Jobbers'  stocks  are  being  well  maintained  by  the  receipt 
of  long-deferred  rail  shipments.  Building  and  engineering 
contracts  in  New  England  for  the  first  three  weeks  in 
September  totaled  $15,661,000,  compared  with  $17,302,000 
for  the  same  period  last  year.  The  high  cost  of  labor  and 
the  unwillingness  of  men  in  many  trades  to  work  inten- 
sively, combined  with  scarcity  of  building  materials,  has 
slowed  down  many  new  building  projects. 

Rubber-Covered  Wire. — In  5,000-ft.  lots  No.  14  is  quoted 
as  low  as  $10.75  to  $10.85  per  1,000  ft.,  with  special  prices 
on  large  orders  of  25,000  ft.  or  over.  Stocks  are  plentiful 
with   fair  demand. 

Weatherproof  Wire. — Current  buying  is  around  31  cents 
per  pound,  with  six  to  eight  weeks'  delivery  from  the  fac- 
tory.    Stocks  are  low. 

Tubes. — Prices  are  easier,  3-in.  tubes  being  quoted  at 
$11.35  per  1,000  in.  barrel  lots,  net.  "Nail-it"  knobs  are 
also  lower,  a  representative  price  being  $34.65  per  1,000 
in  barrel  lots.  The  arrival  of  long-deferred  consignments 
is  a  factor  in  these  quotations. 

Flexible-.Armored  Conductor. — The  price  tendency  is 
downward  under  close  competition.  In  coil  lots  up  to  1,000 
ft.  the  price  is  about  $110  per  1,000  ft.,  and  about  $100  in 
larger  quantities.  Stocks  are  substantial,  with  a  medium 
demand. 

Rigid  Conduit. — Supplies  are  short  and  such  small  stocks 
as  exist  are  very  spotty.  Quotations  from  jobbers'  stocks 
are  following  card  45  pretty  closely,  but  on  mill  shipments 
price  at  time  of  delivery  is  quoted.  No  trouble  is  encoun- 
tered in  disposing  of  any  canceled  orders  left  on  hand.  Little 
is  heard  as  to  price  reductions,  and  in  some  quarters  further 
advances  are  regarded  as  likely. 

Motors. — The  outlook  for  shorter  deliveries  is  not  good. 
Three-phase  motors  of  1  hp.  to  10  hp.  are  quoted  on  about 
forty  weeks'  delivery  by  one  leading  house,  and  on  sizes 
of  15  hp.  to  100  hp.,  twenty-four  weeks  are  quoted.  Small 
direct-current  motors  are  hard  to  obtain,  and  the  second- 
hand market  is  constantly  being  scoured  for  "casuals." 
Prices  are  firm. 

Radiators. — For  the  moment  jobbers  are  well  stocked 
against  the  fall  demand,  but  it  is  doubtful  whether  a  short- 
age can  be  avoided  when  cold  weather  arrives.  One  large 
manufacturer  is  but  a  few  days  behind  orders  because  of 
foresighted  production  last  summer.  Prices  are  firm,  list 
less  25  per  cent  being  quoted  to  dealers  on  lots  of  six, 
with  5  to  10  per  cent  more  off  on  lots  of  thirty. 


Non-Metallic  Flexible  Conduit. — Despite  a  heavy  demand 
no  shortage  is  reported.  Prices  are  steady,  the  a'^-in.  size 
selling  for  $33.50  per  1,000  ft.  in  5,000-ft.  lots  and  the  i-in. 
size  for  $35  to  $36. 

Floor  Lamps. — Price  cutting  is  under  way  in  retail  circles, 
owing  to  the  accumulation  of  stocks. 


ATLANTA 


Conditions  throughout  the  cotton  belt  have  been  very 
satisfactory  for  cotton  picking,  and  ginning  has  got  under 
way.  Business  for  the  past  fortnight  has  been  somewhat 
quiet  as  compared  with  August  but  will  be  considerably 
accelerated  as  soon  as  the  new  cotton  crop  goes  on  the 
market.  Ready  funds  in  the  rural  districts  at  the  present 
time  are  very  low.  The  recent  break  in  lumber  prices  has 
stimulated  building  activities,  and  permits  for  Atlanta 
through  Sept.  22  are  valued  at  $980,000,  an  amount  double 
that  for  the  same  period  in  August.  Most  of  this  construc- 
tion is  of  the  commercial  and  moderate  dwelling  class,  no 
large  office  buildings  or  industrial  plants  being  included. 

Jobbers  report  considerable  improvement  in  the  trans- 
portation situation.  The  most  noticeable  feature  is  the  great 
reduction  in  the  number  of  lost  shipments,  a  situation  that 
caused  no  little  trouble  in  the  late  spring  and  summer. 
The  strike  of  the  coal  miners  in  Alabama  bids  fair  to  cause 
an  acute  shortage  of  fuel  for  both  industrial  and  domestic 
purposes  unless  the  difficulties  between  miners  and  opera- 
tors are  very  quickly  adjusted. 

The  announcement  of  the  governor  of  the  Sixth  Federal 
Reserve  District  Bank  that  the  Reserve  banks  would  con- 
tinue to  rediscount  warehouse  paper  to  provide  for  the 
orderly  handling  of  the  cotton  crop  has  done  much  to  lend 
?.  more  optimistic  tone  to  rural  districts.  Collections,  how- 
ever, continue  tight  and  credit  extensions  have  been  cut 
approximately   50   per  cent. 

Knife  Switches. — The  inroads  made  by  safety  switches 
on  sales  are  very  noticeable.  All  sizes  with  the  exception 
of  30-amp.,  60-amp.  and  100-amp.,  two-wire  and  three-wire 
types,  are  moving  very  slowly.  Stocks  are  reported  in  good 
condition  with  shipments  above  the  average.  Prices,  $50  to 
$200  lots,  30-amp.,  two-wire,  96  cents;  60-amp.,  two- wire, 
$1.62;   100-amp.,  two-wire,  $3.30. 

Schedule  Material. — Recent  receipts  have  enabled  most 
jobbers  to  make  good  headway  in  filling  back  orders  and 
accumulating  fair  stocks.  Porcelain  has  shown  an  encour- 
aging improvement  and  is  coming  through  more  satisfac- 
torily than  for  some  time  past.  Orders  on  all  lines  of 
schedule  material  show  a  tendency  to  slow  up. 

Bell.s,  Buzzers  and  .Vnnunciators. — A  price  advance  of  25 
per  cent  in  the  line  of  specialties  is  announced.  The  entire 
line  shows  an  excellent  demand  in  spite  of  this  increase. 
While  present  stocks  are  fair,  unsatisfactory  shipments  are 
causing  considerable  depletion  in  the  more  popular  articles. 

Poles. — Improvement  in  transportation  is  responsible  for 
better  deliveries  of  poles.  Demand  is  very  brisk.  A  30-ft. 
Western  red  cedar,  butt-treated  pole  is  quoted  at  $15.20; 
.''5-ft.,  $23.90,  f.o.b.  Atlanta;  Southern  white  cedar,  one- 
half  the  above  price.  The  latter  type  of  pole  is  showing 
unusual  activity  because  of  the  big  difference  in  price. 

Cross-Arms. — A  large  increase  in  orders  has  been  re- 
ported the  last  two  weeks,  the  principal  gain  being  on 
orders  for  standard  arms.  Stocks  of  fir  arms  are  some- 
what shot  up  and  spotty,  while  shipments  continue  only 
fair.  Stocks  of  pine  arms  are  very  badly  depleted.  Prices, 
fir  arms,  less  than  1,000  linear  ft.,  two-pin,  3-ft.,  79 
cents;  four-pin,  4-ft.,  $1.09;  N.E.L.A.  arms,  two-pin,  3-ft., 
$1.18;  four-pin,  5J-ft.,  $1.78. 


ST.  LOUIS 


The  past  week  has  been  a  continuation  of  the  quiet  that 
has  prevailed  in  electrical  circles  during  September.  Some 
jobbers  report  that  so  far  as  new  business  is  concerned  it 
has  been  the  poorest  week  experienced  in  some  time.  Other 
jobbers  are  not  so  pessimistic,  but  at  the  present  rate  Sep- 
tember's volume  of  business  will  be  considerably  below  that 
for  August.     Distributers  attribute  much  of  this  quiet  to 
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thf  psych()lo>;ical  effect  of  the  country-wide  price  rctluc- 
tions.  They  look  for  fjreatly  improved  business  after  the 
election  in  November.  Neither  manufacturers  nor  jobbers 
in  this  section  arc  expecting  price  decreases  in  electrical 
lines. 

Jobbers'  stocks  are  in  Koofl  condition  except  on  a  few 
lines  such  as  holiday  toys  and  magnet  wire.  Good  transpor- 
tation conditions  in  this  territory  are  having  their  effect  on 
supplies.  Retail  sales  have  been  slow  the  past  week.  The 
fail  business  in  heating  devices  has  not  developed  as  yet, 
but  dealers  look  for  the  first  touch  of  cold  weather  to  im- 
prove demand.  Collections  remain  slow  and  are  being 
pushed. 

Building  in  St.  Louis  proper  is  almost  at  a  standstill, 
both  for  in<lustrial  and  residence  purposes,  and  very  little 
construction  work  is  expected  until  spring.  Home  building 
in  suburban  territory  is  more  active  and  electrical  contrac- 
tors are  getting  a  number  of  smaller  jobs  in  adjacent 
district. 

I'olew. — Jobbers  report  a  good  stock  at  base  points  but 
are  having  some  difficulty  in  obtaining  cars  for  shipment. 
Where  cars  can  be  secuied  deliveries  of  any  sized  order 
can  be  made.  Demand  at  present  is  good  and  is  coming 
more  from  railroads  than  from  utilities.  The  latter  are 
buying  just  enough  to  cover  winter  requirements  and  to 
finish  construction  jobs  under  way.  Base  prices  at  mill 
quoted  hero  range  from  $11.3.')  on  a  Western  ce<iar  8-in., 
40-ft.  pole  to  !f2()  on  a  Northern  white  cedar  8-in.  40-ft.  pole. 
Prices  are  net  plus  freight  from  base. 

Fuses. — Jobbers  report  a  good  demand,  especially  for  the 
renewable-  type.  Stocks  of  both  renewable  and  standard 
fuses  are  good.  Prices  show  an  upward  tendency,  "Econ- 
omy" fuses  having  advanced  27  per  cent  in  packages  of  200. 

Sockets. — Stocks  are  large  owing  to  small  demand  and 
recent  large  shipments  from  manufacturers.  The  dearth 
of  fixture  business,  caused  by  cessation  of  building,  is  re- 
sponsible for  the  slow  demand.  Pulls  are  quoted  at  51 
cents,  keys  at  28  cents  and  keyless  at  26  cents,  net,  in 
case  lots. 

Holiday  Toys. — Most  jobbers  in  this  district  have  de- 
cided not  to  handle  this  line  at  all.  As  a  result  there  is 
practicall>  no  stock  here.  Retailers  are  buying  direct  in 
most  cases  and  havi  placed  good  orders.  Deliveries  are  not 
being  made  as  yet. 

Meters. — Stocks  of  the  house  type  are  decidedly  spotty. 
Demand  from  central  stations  is  good  because  of  the  large 
amount  of  house  remodeling  and  wiring  going  on.  Factories 
are  promising  deliveries  about  the  first  of  the  year.  By 
the  time  building  construction  becomes  normal  jobbers' 
stocks  will  be  built  up. 


SE.VTTLE— PORTLAND 

With  the  exception  of  a  noticeable  increase  in  the  move- 
ment of  socket  devices,  certain  heating  appliances  and  lamps, 
sales  are  light  and  indications  are  they  will  remain  so  for 
a  considerable  period.  Residence  construction  is  maintain- 
ing a  comparatively  even  level,  but  commercial  building  is 
very  quiet.  Apparently  there  will  be  no  immediate  read- 
justment of  lumber  rates  from  the  Northwest  to  Eastern 
destinations,  according  to  traffic  officials  of  the  ti-anscon- 
tinental  railroads.  As  a  result  it  is  reported  that  many  im- 
portant mills  in  both  Oregon  and  Washington  will  close. 
Orders  for  lumber  are  slackening  off. 

Business  in  the  Portland  district  continues  good.  Produc- 
tion is  improving  owing  more  to  the  increased  facilities  of 
manufacturers  than  to  the  decrease  in  demand.  The  short- 
age of  meters  continues  and  no  immediate  relief  is  in  sight. 
Jobbers  state  that  the  pole-line  material  and  the  loom  short- 
age have  been  relieved.  Recent  receipt  of  several  cars  of 
washing  machines  and  electric  ranges  has  also  replenished 
stocks.  Wire  is  in  good  shape  at  present,  but  stocks  of 
steel  boxes  and  covers  are  short  and  no  relief  is  in  sight. 
Contractors  report  fair  business.  Competition  is  keen  on 
larger  work.  Collections  are  still  slow.  Dealers  report 
exceptionally  good  business. 


SAN  FRANCLSCO 

Conditions  remain  about  the  same  with  good  average 
business.  There  is  increased  expectancy  of  a  serious  change 
in  the  near  future,  however,  since  the  recent  dropping  of 
automobile  prices.  Large  contractors  are  working  full 
crews.  There  is  an  especially  good  amount  of  marine  work. 
The  smaller  contractors,  on  the  other  hand,  are  finding  that 
there  are  fewer  small  jobs  on  which  to  figure  and  so  are 
working  only  a  few  men. 

There  have  been  a  number  of  disastrous  fires  in  Cali- 
fornia this  year,  several  small  towns  having  been  prac- 
tically wiped  out.  A  recent  fire  in  Sacramento  destroyed 
the  entire  season's  fruit  pack  of  the  California  Packing 
Company.     The  loss  is  estimated  at  $4,000,000. 

Batteries. — Stocks  and  deliveries  are  good,  but  demand 
is  being  hit  by  many  factors.  Considerable  missionary  work 
is  devoted  to  the  sale  of  packed  combinations  of  batteries. 

Sewing  Machines. — Supply  is  far  in  excess  of  the  de- 
mand. The  price  advances  made  during  the  past  three 
months  bringing  vibrating  machines  to  more  than  $60  and 
rotary  machines  to  more  than  $80  are  undoubtedly  justified 
but  have  killed  demand. 

Radiators. — Advance  orders  taken  last  winter  are  being 
filled.  The  Westinghouse  Electric  &  Manufacturing  Com- 
pany has  notified  such  dealers  that  their  future  delivery 
orders  will  be  filled  immediately  because  of  threatened  price 
advances  and  probable  shortage  of  stock. 

Electric  Ranges. — The  Pacific  Gas  &  Electric  Company 
has  issued  a  schedule  which  provides  that  its  agents  will 
sell  ranges  and  water  heaters  at  published  list  prices,  with 
fixed  additions  for  installation.  The  new  range  rate  is  3i 
cents  per  kilowatt-hour  for  the  first  180  kw.-hr.  and  2  cents 
thereafter  on  a  two-meter  schedule,  or  else  a  sliding  scale 
that  enables  the  average  household  to  reach  the  2-cent  rate 
about  30  kw.-hr.  sooner  on  a  single  meter  for  all  the  house 
service. 

SALT  LAKE  CITY— DENVER 

Prices  of  electrical  merchandise  remain  high,  with  little 
or  no  sign  of  a  downward  tendency.  Jobbers  and  distributers 
are  watching  the  market  keenly  for  any  intimation  of  a 
drop  as  a  possible  effect  of  the  recent  changes  in  price  on 
certain  commodities.  So  far  there  is  nothing  on  which  to 
base  a  forecast.  The  money  market  remains  in  a  static  con- 
dition. The  scarcity  of  capital  is  seriously  hampering  build- 
ing operations.  There  is  little  activity  in  the  mining  indus- 
try, and  this  condition  is  reflected  in  a  lessened  demand  for 
electrical  merchandise  in  several  important  lines.  There  is 
some  tendency  on  the  part  of  dealers  to  look  to  the  Christmas 
trade  to  boost  sales.  Othenvise  there  is  little  change  in  the 
general  market  status.  Consumer  demand  is  at  a  low  ebb 
in  most  sections. 

Radiant  Heaters. — The  chilly  weather  that  has  prevailed 
during  the  past  few  days  has  created  quite  a  demand. 
Prevailing  retail  prices  are  from  $11  to  $12. .50. 

Rigid  Conduit — Demand  is  healthy,  but  the  supply  is 
exceedingly  low.  An  embargo  at  the  Eastern  factories  af- 
fecting particularly  the  Intermountain  region  has  created 
a  serious  scarcity.  The  embargo  was  called  off  for  two 
weeks  follov/ing  the  freight-rate  increase,  but  for  some 
reason  it  is  now  in  force  again. 

Porcelain. — Stocks  are  low.  Jobbers  cannot  begin  to 
meet  the  demand.  It  is  reported  that  several  manufactures 
of  sockets,  receptacles,  and  switches  have  purchased  their 
own  porcelain  factories.  Distributers  in  this  section  expect 
relief  as  a  result  of  this  emergency  measure. 

Line  Material. — Stocks  are  low  in  spite  of  the  little  build- 
ing now  in  progress. 

Lamp  Cord. — One  of  the  largest  jobbers  in  the  inter- 
mountain region  is  not  promising  delivery  under  ten  months. 

Hollow  Ware. — Little  activity  is  shown,  though  this  is 
normally  the  beginning  of  the  fall  season.  From  now  up  to 
Christmas  consumer  demand  is  expected  to  increase.  Stocks 
are  generally  plentiful.  A  scarcity  is  noted  in  the  cheaper 
grades  of  percolators. 

Cable. — Deliveries  are  requiring  from  four  to  five  months. 
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New  Apparatus  &  Appliances 

A  Record  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Volt  Reader  for  Testing  Batteries 

The  principal  uses  of  the  "Cadmo- 
volt"  reader,  brought  out  by  the  Serv- 
ice Station  Supply  Company,  30  East 


DETERMINES   CONDITION   OF 
BATTERY  PLATES 

Lamed  Street,  Chicago,  are:  Voltage 
test  of  cells  on  charge  or  discharge, 
cadmium  test  to  determine  the  statj 
of  charge  of  either  or  both  groups  of 
positive  and  negative  plates,  and  po- 
larity test  to  insure  proper  assembly 
and  direction  of  charging  current.  The 
instrument  has  two  reading  scales,  one 
for  cadmium  and  another  for  voltage. 
No  readjustments  are  necessary  when 
changing   from   one   test   to    the   other. 


^ 


kw.  capacity.  In  the  32-voIt  semi-auto- 
matic model  the  engine  is  started  by 
pressing  a  button  and  stops  when  the 
batteries  are  charged.  In  the  full-auto- 
matic model  the  engine  starts  and  stops 
automatically.  The  110-volt  full-auto- 
matic unit  has  no  storage  batteries. 
Power  is  generated  only  as  needed,  the 
turning  on  of  a  light  or  power  switch 
starting  the  engine  automatically. 


Farm-Lighting  Unit 

The  removable  control  case,  contain- 
ing all  the  electric  control  and  safety 
appliances,  is  the  distinctive  feature  of 


COMPLETELY   INCLOSED   AUTOMATIC 
FARM-LIGHTING  UNIT 

the  lighting  and  power  unit  manufac- 
tured by  the  Linderm:in  Steel  &  Ma- 
chine Company,  Dayton,  Ohio.  Three 
types  of  the  unit  are  made,  each  of  1 


Unit  Light  and  Power  Plant 
for  Farm  Use 

As  a  supplement  to  its  1,200- watt 
plants,  the  Perfection  Storage  Battery 
Company,  Fortieth  St.  and  Rhodes  Ave., 
Chicago,  has  developed  its  model 
"SAR"  1.5-kw.  plant,  designed  to  oper- 
ate a  milking  machine  or  other  heavy 
power-consuming  device  which  would 
overload  the  ordinary  plant.  The  en- 
gine develops  4  hp.  and  the  plant  is 
designed  to  carry  seventy  16-cp.  lights. 


Bus  Switch  Has  Removable 
Insulator 

To  enable  quick  replacement  of  a  de- 
fective or  broken  insulator,  the  Delta 
Star  Electric  Company,  Chicago,  has 
designed  an  easily  assembled  bus-type 
discomiecting  switch.  By  inserting  a 
wrench  in  the  opening  of  each  end 
block  the  holding  bolts  can  be  backed 
off,  the  insulator  removed  and  a  new 
one  quickly  inserted.  This  is  accom- 
plished without  removing  the  switch 
proper  from  the  bus  structure. 


Plug  Fuse 

A  plug  fuse  equipped  with  a  zinc 
cap  to  avoid  the  use  of  brass  or  alu- 
minum has  been  developed  by  the  Kil- 
lark  Electric  Manufacturing  Company, 


Changes  in  Mazda  Lamps 

Changes  in  the  bulb  construction  of 
certain  Mazda  lamps  are  announced 
by   the    Edison    Lamp    Works   of    Gen- 


METAL  PARTS  ARE  SPUN  ONTO  THE 
PORCELAIN 

3940  Easton  Avenue,  St.  Louis,  Mo. 
Contact  is  made  between  the  friable 
element  and  the  shell  in   the  porcelain. 

Notes  on  Recent  Appliances 

Rheostat  for  Wireless 

A  radio  rheostat  has  been  brought 
out  by  the  Clapp-Eastham  Company, 
Cambridge,  Mass. 


NEW  TYPE  BULB 

eral  Electric  Company,  Harrison,  N.  J. 
The  23-watt  S-19  street  railway  lamp 
will  be  superseded  by  an  S-17  bulb, 
which  is  a  smaller  type.  The  diameter 
of  the  old  bulb  is  21  in.  and  the  over-all 
height  51  in.,  while  the  new  type  is 
21  in.  in  diameter  and  4i  in.  in  heig'it. 


Heavy-Duty  Bus  Support 

Two  porcelain  insulators  used  on  a 
single  cast-iron  base  to  carry  the  extra 
loads  involved  in  heavy  buses  are  the 
feature  of  a  new  unit  bus  support 
brought  out  by  the  Lewis  &  Roth  Cor- 


Lamp  Socket 

A  socket  which  keeps  lighted  after 
the  switch  is  turned  off  has  been  de- 
veloped by  the  Lite-a-While  Socket 
Company,  Minneapolis,  Minn. 


Refrigerating  LTnit  for  Home  U.se 

The  Balsa  Refrigerator  Corporation, 
149  West  Thirty-sixth  Street,  Now 
York  City,  successor  to  the  Frigidor 
Corporation,  is  offering  a  self-contained 
refrigerator  unit  for  home  use,  known 
as  the  "Frigidor." 


ARRANGEMENT   OF   CLAMPS    FOR    VERTICAL 
BUSBARS  FOR  ALTERNATING  CURRENT 

poration,  Philadelphia.  Different  forms 
of  clamps  are  made  for  holding  hori- 
zontal or  vertical  arrangements  of  bus- 
bars. 
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MANUFACTURERS'  ACTIVITIES 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


TllR  VAIt.VKY  I'IMOCTUIC  COMrANV 
store.  I''irHt  Strt'ft.  lC\';inH\ilk'.  Imt.,  w;is 
dHinn(?«'<l  I'y  llr.'  Aut;.  1 ».  The  tlaines 
Kinviul  lo  the  tlircf-atory  liullilitiK  ;idji)iii- 
iiiK  occupioii  l>y  the  Antil'eW  ,];i«-k8ull  I'olll- 
pany  as  a  factory.  l{i)th  builiiinKH  were 
|)artly  ilestroyeil  and  smoke  ami  water  did 
con.siderahle  damajce  to  the  .stocks.  The 
total  lo.sH  of  Ijoth  coMipunies  ts  approxi- 
mately   JV.I.UOO. 

TIIK  INTHK.VATIONAI,  KLKI'TKIC 
CO.MP.VNV.  Indianapolis,  Ind..  has  ohtained 
a  ten-year  lease  on  a  lar^ie  Uve-story  block 
at  217-219  MeCreu  Street.  Iti.lianapolis. 
After  the  lniildin>^  is  remodeled  the  tMim- 
pany  will  remove  there  from  its  present 
location  in  the  Century  HuiMin*;.  The  new 
building  will  increase  tlie  tloor  space  to 
five  times  the  former  urea.  Young  Moore 
Is  Kineral  manager. 

TlllO  IDK.M.  lOl.lOrTRIC  &•  MANTIPAP- 
TUKING   COJirANV,    Manslleld.    Ohio,    lias 


TlllO  AiMl'IKK'AN'  STKAM  •■O.WEYOR 
fOUl-tiUATIO.NJ.  Chlcat,'.).  announces  a 
chuiiKe  in  its  corporate  name  to  the  ■('on- 
veyor.s'  Corporation  of  America."  The  com- 
pany manufactures  Kt«-am-jet  conveyors, 
trolley  carriers,  bearing  sheaves  and  other 
conveyor  suiiplies.  A  large  and  completely 
equipiied  machine  shop,  to  which  foundry 
facilities  will  ln'  added,  has  been  ac<iuired 
at  South   Hend.   Ind. 

TIIK  NATIO.VAU  LAMP  WOKKS  of 
rieneral  lOIectric  Company.  Neia  Park. 
Cleveland.  Ohio,  hel '  a  conference  of  job- 
bers' representatives  at  N'ela  Park  on 
••^ept.  i;{.  14  and  15  to  study  proper  Indus- 
trial ligbting  methods.  The  National 
Lamp  Works  is  holding  Its  second  yearly 
contest  between  factories  in  an  effort  to 
increase  protiuctlon  and  eliminate  "shrink- 
age." The  contest,  which  is  distinct  for  the 
large  and  miniature  lamp  divisions,  is  calle<l 
the  "ballot-box  battle"  and  will  last  through 


TllK  KMRRSON  RI.RTTRIC  MANU- 
FACTURING COMPANY.  St.  Louis,  an- 
nounces that  with  the  expiration  of  Hnier- 
son  motor  fan  contracts  this  month  all 
Tirices  quoted  have  been  withdrawn  ami 
that  new  prices  will  not  be  available  for 
about  sixty   days. 

THK  U.  II.   BKA"UMONT  COMPANT.  319 

Arch  Street.  Philadelphia,  has  recently 
opened  an  otilce  at  i'iii  l-'ifth  Avenue.  Pitta- 
burgh,  which  will  be  in  charge  of  Thomas 
Widdaps. 


TMK  UlOl'intMC  KLKI'TRIC  COM- 
P.\NY.  Davenport.  Iowa,  has  installed  a 
Jloo.ilini  stock  in  its  headquarters.  120 
Kast  Front  Street,  and  e\i>ects  to  cover  a 
large  Held  in  this  territory.  It-handles  elec- 
trical appliances  of  all  kinds.  J.  S.  Kimmel 
is  president.  A.  M.  Butler  secretary-treas- 
urer and  T.    H.    Harris   general   manager. 


i-;ij;cTKicAL  ii(iusi;k().\t  to  makk 

AN      KDUCATIONAL     TOUU      THltoUGH 
CHINA. — The  Western  Electric  Company  is 


JOKP.RRS"    REPRESEN'TATIN  i;s    CONFERENCE.   NELA  PARK 


started  on  a  building  program  which  will 
double  its  plant  capacity.  A  live-year  de- 
veb>pment  program  of  the  compan.v  con- 
temi>lale»  tlie  erection  of  ten  modern  fac- 
tory buildings,  and  twenty-four  acres  of 
land  has  been  purch.asid  for  tiiis  purpose. 
The  foundations  are  alread.v  in  for  bviiid- 
Ing  No.  2.  wliich  will  lie  a  machine  sho)). 
161)  ft.  X  42.')  ft.  As  soon  as  this  is  Hnished 
It  is  planned  to  proceed  with  the  other 
buildings. 

THE  W.H  S.  MANUFACTIIKING  COM- 
r.\.\"Y.  Indianapolis.  Ind..  recently  Incor- 
poraleil  with  a  capital  stock  of  $:!Oi>.ilOii  by 
Clyde  E.  Walling,  .lohn  II.  Iligirins  and  W. 
H.  Sippel.  is  planning  the  construction  of 
a  plant  in  Intlianapolis  to  manufacture 
electrical    devices. 

RALPH  J.  PATTEltSON.  formerly  com- 
mercial manager  Twin-State  Gas  &  Electric 
Company.  I'.oston.  Mass..  h.as  been  appointed 
ci>n>mercial  representative  of  tlie  Walker  & 
Pratt  Manufacturing  t?ompany.  Watertown. 
Mass..  with  special  responsiI>iIities  in  elec- 
tric range  de\elopment  work.  Mr.  Patter- 
son was  earlier  witl>  tlie  Central  Maine 
Power  I'ompany.  wh-re  he  coniUicted  de- 
velopment «"ork  in  the  clesign  of  water- 
heatins   equipment. 

A  A.  LOEFFLER  lias  recently  been  ap- 
pointed by  the  Doehler  Die-Casting  Com- 
pany, nrooklj'n.  N.  Y..  as  its  Detroit  repre- 
sentative, succeeding  F.  C.  Seeger.  who  will 
now  represent  the  company  on  the  Pacific 
i'oast.   with  headiiuarters  in   San  Fr.-xncisco. 

THE  WAG.N'EK  ELECTRIl'  MANCFAC- 
Tritl.N'G  COMPANY.  St  Louis,  has  re- 
moved its  Salt  Lake  City  otiice  to  59  West 
Rroadway  and  oiiened  a  service  station  at 
that  address  The  branch  is  in  charge  of 
L.   Brandenburger. 


Seiitember.  October  and  November.  Kach 
factory  will  be  known  by  the  name  of  a 
state.  The  f.'ictory  managers  become  candi- 
dates for  "president  of  the  lamp  states" 
ami  are  credited  bi-monthly  with  a  certain 
number  of  votes  based  on  their  f.actory's 
showing  in  production  and  shrinkage.  The 
system  is  carried  down  tlirougli  the  organi- 
zation, which  is  di\'irled  into  two  "political 
parties."  Minor  contests  are  held  for 
"mayor."    "gt)Vernor,"    etc. 

THE  ROLLER-SMITH  COMPANY.  2:!:! 
Hroadway.  New  York,  announces  the  ap- 
pointment of  the  Mountain  States  Machinery 
Company.  1710  Glenarm  Street.  Denver. 
Col.,  as  its  agent  in  the  states  of  Colorado. 
Wyoming  and  New  Mexico.  The  Mountain 
States  Machinery  (.""ompany  (successors  to 
the  Vaughan  Machinery  Company)  will 
handle,  in  adtiition  to  the  Roller-Smith  lines, 
the  products  of  m.iny  other  important  con- 
cerns, such  as  the  Crocker-Wli«'eler  Com- 
pany. Maloney  Electric  Company.  Culler- 
Hammer  Manufacturing  t^omi>any  and 
Terry  Steam  Turbine  Company. 

THE  M.  n.  AUSTIN  COMPANY.  70(1 
.lackson  Poulevard.  Chicago.  111.,  has  a 
new  building  under  construction  at  108 
South  Desplaines  Street.  Chicago,  to  cost 
with  site.  $25U.00ft.  The  building  will  be 
three  stories  in  height  and  have  a  floor 
space  of  .10.000  sq.ft. 

AMERICAN  MANFFACTFRERS'  EX- 
PORT .-VSSOCI.VTION  TO  MEET.  —  The 
eleventh  annual  convention  of  the  .-\mericatt 
Manufacturers'  Export  Association  will  be 
held  at  the  Waldorf-Astoria.  New  York. 
Thursday.  Oct.  14.  The  convention  will  be 
limited  to  a  one  day's  session.  The  theme 
of  the  convention  will  be  the  part  .\merican 
m.anufacturers  must  take  to  .secure  perma- 
nent world  trade. 


to  take  the  electrical  idea  to  the  millions 
of  Chinese  by  means  of  a  houseboat  con- 
taining all  of  the  latest  labor-saving  de- 
vices now  found  in  American  homes.  This 
Ijoat  will  begiii  touring  the  rivers  and  canals 
of  China  this  winter  ancl  will  emphasize 
the  value  of  farm-light  plants.  The  boat 
is  scheduled  to  make  a  trip  of  about  5,000 
miles  in  a  territory  populated  by  more  than 
a  hundred  million  Chinese,  most  of  whom 
are  absolute  strangers  to  anything  elec- 
trical. It  will  carry  a  complete  line,  of 
household  devices,  including  motor-driven 
sewing  machines,  vacuum  cleaners,  irons, 
washing  machines  and  the  labor-saving 
electrical  apparatus  which  .-^merlGin  farm- 
ers are  now  using.  A  staff  of  expert  dem- 
onstrators will  make  the  trip  and  show  how 
easily  <  lectricit.v  may  be  introduced  locally 
by  means  of  the  farm-light  plants.  With 
the  introduction  of  local  lighting  idants  one 
of  China's  greatst  handicaps  in  the  way  of 
study  and  development  will  be  relieved.  It 
is  realized  that  only  the  wealthier  classes 
will  be  able  to  purchase  the  electrical  ania- 
ratus.  but  tlie  great  number  of  retainers 
on  their  estates  should  profit  indirectly. 
Western  Electric  representatives  reiiort  that 
since  their  introduction  in  1917  there  has 
been  an  altogether  unexp*'Cted  demand  for 
electrical  sewing  machines  and  flatirons 
from  the  natives  of  Canton.  Shanghai  and 
the  other  coastal  towns.  Washing  machines 
and  also  all  of  the  other  larger  tyiws  of 
electrical  apparatus  are  also  coming  into 
favor. 

HOLLAND  INDUSTRIES  FAIR. — The 
fifth  industries  fair  to  be  held  in  Utrecht. 
Holland.  Sei>L  6-16.  1921.  will  be  of  inter- 
national character  as  all  foreign  manu- 
factures and  products  will  be  admitted. 
The  general  secretary  is  at  Vredenburg. 
Utrecht. 
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Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num- 
bered, further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number. 

A  commercial  agent  in  Italy  (No.  33.747) 
desires  to  purchase  and  secure  an  agency 
for  electric  fi.xtures. 

An  importer  in  Holland  (No.  33,753)  de- 
sires to  secure  an  agency  for  electrical  fit- 
tings. 

A  firm  in  France  (No.  33,756)  desires  to 
secure  an  agency  for  electrical  equipment 
and    motors. 

A  firm  of  electrical  machinery  dealers  in 

The  Netherlands  (No.  33,757)  desires  to 
purchase  small  three-phase,  220-volt.  alter- 
nating-current motors. 


Trade  Publications 


ARC  WELDING. — The  Ohio  Brass  Com- 
pany, Mansfield,  Ohio,  has  issued  a  booklet 
covering  equipment  and  instructions  for 
electric  arc  welding. 


SINGLE  -  PH.A.SE  I'l  )XST.\NT  -  SI  KED 
MOTORS. — The  Advance  Klectric  Company. 
St.  Louis,  Mo.,  is  distributing  bulletin  No. 
16.  describing  its  type  WS  sinKle-phase, 
constant-si>eed  interchangeable,  llO-volt  or 
220-volt  motors,  rated  from  J  hp.  to  7i 
hp.. 

STORAGE  BATTERIES.  —  The  Electric 
Storage  Battery  Company,  Philadelphia, 
has  issued  bulletin  No.  179.  to  describe  its 
new  type  of  storage  batteries  for  mine  and 
industrial    locomoti\-es. 

LAMP  HANGERS. — The  Thompson  Elec- 
tric Company,  226  St.  Clair  Avenue,  Cleve- 
land, Ohio,  has  issued  a  bulletin  covering 
its  safety  disconnecting  hanger  for  incan- 
descent   lamps. 

STEEL-MILL  CONTROL. — The  Cutler- 
Hammer  Manufacturing  Company,  Milwau- 
kee, Wis.,  has  issued  a  new  illustrated 
booklet  describing  its  line  of  steel-mill  con- 
trol   apparatus. 

FUSES. — The  Efficiency  Electric  Com- 
pany, East  Palestine.  Ohio,  has  issued  a 
leaflet  describing  its  line  of  reflllable  plug 
fuses. 

ELECTRICAL  SPECIALTIES.  —  The 
Anderson  Electric  &  Equipment  Company, 
154  ^\^^iting  Street.  Chicago,  has  issued  a 
comjilete  catalog  No.  3,  covering  electric 
lighting,  automotive,  laboratory  and  dental 
apparatus. 

FACTORY  CALLING  SYSTEM. — The 
Kla.xon  Company,  Bloomfield,  N.  J.,  has 
issued  a  new  catalog  on  its  "Klaxocater" 
factory  calling  system. 

MILL  DRIVES.  —  The  General  Electric 
Company,  Schenectady,  N,  Y.,  has  issued 
bulletin  No.  41,000  (j,  to  supersede  No. 
41,000  B.  It  covers  main  roll  drives  for 
steel,  copper  and  similar  mills. 


MOTORS. — The  Emerson  Electric  Manu- 
facturing Company,  St.  Louis,  Mo.,  has  is- 
sued motor  price  and  data  book  No.    50. 


New  Incorporations 


THE  L.  BRUN  COMPANY,  Cleveland, 
Ohio,  has  been  incorporated  by  Louis  Brun, 
Charles  D.  Benson,  Jr.,  Clarence  N.  Gilles 
.and  M.  Glore.  The  company  is  capitalized 
at  $25,000  and  proposes  to  manufacture  and 
deal  in  all  kinds  of  electrical  fi.xtures  and 
appliances. 

THE  GIANT  BATTERY  COMPANY. 
Commercial  Bank  Building,  Houston,  Tex., 
has  been  incorporated  with  a  capital  stock 
of  $22,000  to  manufacture  storage  bat- 
teries. The  officers  are :  C.  C.  Rouse,  presi- 
dent :  Ralph  Neuhaus,  treasurer,  and  L.  S. 
Holmes,  manager. 

THE  BAILEY  ELECTRIC  SUPPLY 
COMPANY,  New  York  City,  has  been  char- 
tered with  a  capital  stock  of  $250,000  by 
H.  Hammersly,  H.  Rothstein  and  L.  D. 
Bailey.  1025  East  Sixteenth  Street.  Brook- 
lyn, N.  Y. 

THE  ACKURATE  RUBBER  COMPANY, 
INC.,  253  Broadway,  New  York,  has  been 
incorporated  to  manufacture  insulating 
tapes,  compounds  and  like  specialties.  Will- 
ard  C.  Candee  is  president  and  C.  V. 
.\ckerman  secretary  and  treasurer. 

THE  SOMERVILLE  (TEX.)  LIGHT, 
WATER  &  ICE  COMPANY  has  been  incor- 
porated with  a  capital  stock  of  $50,000, 
The  incorporators  are  Hugh  Hamilton,  R. 
W.  Harlock  and  Paul  Freeman. 


New  England  States 

POULTNEY,  VT,— The  S.  S.  Sherman 
Milling  Company  contemplates  immediate 
installation  of  equipment  for  electric  opera- 
tion of  its  entire  plant.  Electric  power  will 
be  supplied  by  the  Vermont  Hydro-Electric 
Company. 

CHELSEA,  MASS.— Bids  will  be  received 
by  the  Bureau  of  Yards  and  Docks.  Navy 
Department,  Washington,  D.  C,  until  Octo- 
ber 6  for  alterations  and  additions  to  the 
Jiehting  system  at  the  Naval  Hospital. 


Middle  Atlantic  States 

MARCY.  N.  Y.— Bids  will  be  received  by 
the  State  Hospital  Commission,  CapitoJ, 
Albany,  until  October  6  for  electric  gen- 
erator set  and  underground  electric  service 
connections  at  the  Utica  State  Hospital 
(Marcy  Division), 

ROOSEVELT.  N.  Y. — At  a  si)ecial  meet- 
ing of  the  Town  Board  a  resolution  was 
passed  providing  for  a  change  from  gas 
to  electric  street  lights. 

TROY,  N.  Y.— The  Ford  Motor  Company, 
Bouelvard  and  Woodward  Street,  Detroit, 
Mich.,  contemplates  the  erection  of  .a  power 
house  on  Green  Island,  to  develop  6.00(1  hp  , 
at  a  cost  of  $2,000,000.  Stone  &  Webster, 
120  Broadway,  New  York  City,  arc  engi- 
neers. 

NpWARK,  N,  J— The  erection  of  a  new 
power  house  and  automobile  service  build- 
ing ;it  the  chemical  works  of  Riches-Piver 
&  Company,  226  Hillside  Avenue,  Hillside, 
in  connection  with  a  factory  extension,  is 
contemplated.  The  capital  stock  of  the 
company  w.as  recently  increased  from  $125.- 
000   to   $500,000. 

NEWARK.  N.  J. —  The  erection  of  a 
power  plant  at  the  works  of  the  American 
Brake  &  Shoe  Company.  Avenue  R,  is  con- 
templated.    The  cost   is  estimated  at  about 

$25,000, 

NEWARK,  N.  J. — The  Amalgamated  Dve 
Stuff  &  Chemical  Company  plans  to  erect 
a  new  power  house  at  its  plant  on  Plum 
Point   Lane. 

AIJ.ENTOWN,  PA.  —  Bids  will  be  re- 
ceived by  Malcolm  W.  Cross.  Mayor  Room 
301,  Central  Fire  and  Polic  Station,  until 
October  11  for  furnishing  and  installing  one 
750. hp.  steam  turbine  with  rrdiictlon  gears 
one  12,000,0(io-g.i|.  c.-ntrifugal  pumping  unit, 
one  500-lip.  allern.iting  eurnnt  motor,  one 
three-stage.   7,ooo.ooo-gal.    pump.   etc. 

FRANKLIN.  PA.— Th.-  Fr:inklin  Quality 
Refining  Company,  Atl:inli<'  Avrnne  :ind 
Erie  Railroad  Street.  conl"niplates  the  erec- 
tion of  a  powir  house  to  cost  atmut   $80,000. 

JUNIATA.  PA. — The  McAlllsterville  Elec- 
tric   Comp.my    of    McAllisterville.     recently 


Construction 

News 


Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


organized,  has  applied  for  state  charter  and 
permission  to  establish  and  operate  an  elec- 
tric plant  in  certain  districts  of  Juniata 
County. 

PHIL.A.DISLPHIA.  PA. — The  Wilkes- 
Carre  Light  Company  is  to  be  reorganized. 
It  is  i>lanned  by  the  new  company  to  dis- 
pose of  the  present  machineiy  at  it.s  plant 
and  install  new  equipment  to  I'urnisli  3, "00 
kw. 

PHILADELPHIA,  PA. — Plans  are  under 
way  for  the  erection  of  a  power  house  for 
the  Carver  File  Company,  3231  Frankford 
Street. 

RIDDLESBURG.  PA. — The  Broad  Top 
Power  Company,  it  is  understood,  contem- 
plates the  erection  of  a  power  plant  to  cost 
about    $600,000. 

BALTIMORE.  MD. — It  is  reported  that 
the  Consolidated  Gas.  Electric  Light  & 
Power  ("Company  of  Baltimore  will  soon  re- 
ceive bids  for  the  construction  of  the  first 
unit  of  its  proposed  power  plant  at  Dundalk. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived by  the  Bureau  of  Yards  and  Pocks. 
Navy  Department,  Washington,  D.  C..  initil 
October  6  for  underground  electric  light 
and  iiower  distributing  system.  For  fur- 
ther information  address  above.  (Specifi- 
cation 4286.) 

WASHINGTON.  D.C.— Bids  will  be  re- 
cei\ed  by  the  Bureau  of  Yards  and  Docks. 
Navy  Department,  imtil  October  15  for  the 
erection  of  a  power  house,  fit)  ft,  x  81  ft., 
together  with  sever.al  other  buildings,  at  the 
ilellevue  Naval  Experimental  and  Research 
Laboratory, 


North   Central   States 

LEBANON,  IND.  —  The  Indestructible 
Wheel  Company  contemplates  the  erectit>n 
of  .a  power  house  in  eonn<'ction  with  its 
I)roposed    new    plant    to   cost    about    $50,000. 

NEWmHtG,  IND— The  county  commis- 
sioners have  granted  a  franchisi-  to  the 
Newburg  Light  &  Wat*'r  (?omp.any  of  New- 
burg  to  extend  its  lines  to  the  Epworth 
Coal  Mine. 


KANSAS  CITY.  MO.— The  Kansas  City 
Power  &  Light  C^ompany  is  having  esti- 
mates prepared,  preliminary  to  financing 
additions  to  its  plant  and  lines.  Plans  in- 
clude the  sinking  of  a  condenser  well  and 
enlargement  of  the  building  proper  to  pro- 
vide for  a  20,000-kw,  or  possibly  a  30.000- 
kw.  turbo-generator,  for  which  $2,50(1.000 
will  be  required.  An  additional  $2,000,000 
will  be  required  for  extensions  of  the  exist- 
ing transmission  systems  to  be  made  next 
year.     J.  F.   Porter  is  president. 

ST.  LOUIS.  MO. — The  erection  of  an  en- 
gine and  jrower  bouse  to  cost  about  $30.- 
000  is  contemplated  by  the  Gerst  Brothers 
Packing  Company.    3823    Lucky   Street. 

KINDRED.  N.  D. — .\t  a  special  election 
lionds  to  the  amount  of  $15,000  were  voted 
for  the  erection  of  an  electric  light  plant 
in  this  city. 

M.\YVILLE,  N.  D. — The  erection  of  a 
l)ower  plant  in  Mayville  to  cost  about  $20.- 
000  is  contemplated.  Owner's  name  is  with- 
held. Arthur  Devor.  486  Endicott  Building. 
St.    Paul.    Minn.,    is   architect. 

HIGHMOUE.  S.  D. — The  matter  of  mak- 
ing extensive  improvements  to  the  munici- 
pal electric  light  and  jiower  plant  is  under 
consideration   by  the  City   Council. 

McCtTNE.  KAN. — The  city  officials  con- 
template the  erection  of  two  miles  of  66.000- 
volt  tr.ansmission  lines  for  the  mimicipal 
light  iilant. 

OS.\WATOMIE.  KAN. — Plans  are  under 
way  hy  the  Black  &  Veatcli  Engine<>ring 
Comitany.  Mutual  Building.  Kansas  City. 
Mo.,  for  the  erection  of  an  addition  to  tlie 
nninicipal  electric  light  and  power  plants. 
Improvements  include  the  installation  of  a 
generating  unit,  construction  of  a  dam,  etc. 
I'Istimated  cost   is   $85,000. 

WICHITA.  KAN.  . —  Arrangements  have 
been  completed  to  provide  electric  lights 
and  power  for  Goddard  and  G.arden  Plain, 
and  permission  has  been  granted  by  the 
bo.ard  of  coimty  commissioners  for  the  con- 
struction of  high-tension  lines  from  Wichita 
to   the   two  towns. 


Southern  States 

GAINESVILLE,  FLA —Improvements  to 
the  electric  light  :ind  water  plants  are  con- 
temidated  at  a  cost  of  about  $30,000  PKans 
inehide  the  installation  of  an  engiite  and 
gener.ator.  switchboard  and  accestorles. 
motor-generating   set,    etc. 

lilRMINGIIAM,  ALA. — The  Corona  Coal 
('omp.atiy  contemplates  the  inst.allation  of 
a  200-kv,i.  rotary  converter  and  a  100-hp. 
hoist,  also  the  erection  of  an  8-mile.  13.0(i(i- 
volt  tr.insmission  line.  L.  M.  Adier  Is 
general   manager. 

ANPEItSON,  ARK.— The  National  Man- 
ganese  Ore   Company,    1009   Fletcher   Build 
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ing,  Indianapolis,  Ind.,  contemplates  the 
eri'Ction  of  a  hydro-plectric  plant  acroas 
Laftprty  Prcik  to  devolop  100  hp.     The  cost 

Is  estimated   at   $fi(i.i}()0. 

EL  DORAnO.  AUK. — Petition  has  been 
made  to  the  City  Couneil  liy  S.  K.  Morgan 
&  CoiniKiny,  Little  Uoek.  for  permission  to 
erect  an  electric  i)ower  line  from  Its  plant 
at  CarKile  to  the  101  Dorado  lee  &  Coal 
Company,  which  is  owned  by  Morgan  in- 
terests. 

BTlAnFORn,  OKLA.  —  The  installation 
of  an  electric  liKht  plant  is  contemplated. 
Address  W.   II.  Hayes. 

TUI-SA.  OKLA.  —  The  Sand  Springs 
Light,  Heat  &  Power  Comininy  contem- 
plates the  erection  of  a  10-mile  high-ten- 
sion transmission  line  from  the  Sand 
Springs  power  house  to  Tulsa.  Charles 
Page,  at  Sand   Springs,  is  president. 

DALLAS,  TRX. — nids  will  .soon  be  re- 
ceived by  Herbert  M.  Oreeiie  Company, 
architect.  North  Texas  Huilding.  for  the 
erection  of  a  twelve  story  otilce  building 
for  the  Security  National  lianl<.  Common- 
wealth Huilding.  and  an  eiglit  story  addi- 
tion on  the  existing  liuilding.  to  cost  about 
$1.(100.000.  Plans  include  an  Individual 
power  plant. 

DICKINSON.  TKX. — The  installation  of 
a  lighting  system  in  Dickinson  is  contem- 
plated. 

MORAN,  TEX. — Th,.  Albany  Light  & 
Stone  Quarry  Company  of  .Mbany  plans  to 
extend  its  power  transmission  line  to  Mo- 
ran  and  Install  a  lighting  system  at  that 
Flace.  .\rrangement3  are  also  being  made 
or  the  erection  of  waterworks  to  cost 
about  $90,000. 


SAN    ANGELO.    TEX.— The    San    Angelo 

Water,  Light  &  Power  Company  plans  to 
install  adilitional  ennipmi'nt  at  its  plant  at 
this  place.  Improvements  to  Its  power 
transmission  system  to  Miles,  Rowena.  I3al- 
linger   and    Winters  are  also   contemplated. 

Pacific  and   Mountain   States 

BURNS.  OKI-;. — l.oui.s  C.  Kelsey,  oon- 
.iulting  engineer,  :;i'J  North  Twentieth 
Street.  Portland,  has  submitted  to  the  City 
Council  estimates  which  call  tor  $300,000 
for  the  erection  of  the  proposed  municipal 
light    and    water   plant. 

POUTLA.ND.  ORE.  —  The  Eastern  & 
AS'estern  Lumber  Comiiany.  foot  of  Twenty- 
lirst  Street,  North,  has  plans  under  way 
for  the  erection  of  a  power  ijlant  to  cost 
about    $25,000. 

MERCED.  C.\L. — The  construction  of  an 
electric  plant  on  Chowchilla  .Road  n»'ar 
Merce<l  is  being  planned  for  by  the  ,San 
.loaquin  Light  &  Power  Corporation  of 
Fresno   at    a   cost   of   about    $100,000. 

SACRAMENTO.  CAL. — Improvements  to 
the  lighting  system  in  the  business  district 
of  Oal<  Park  are  under  consi<leration.  Carl 
l?eaton    is   city   electrician. 

TERR.V  BELLA.  CAL.  —  Plans  for  the 
purch.a.se  of  electrically  ojTerated  pumping 
machinery,  motors,  etc..  for  installation  at 
the  new  wells  to  be  established  in  the  Terra 
Bell.a  Irrigation  District  have  been  approved 
liy  the  lioard   of  diri-ctors. 

OGDEN.  Utah. — The  Utah  Power  & 
Light  Company  contemplates  the  extension 
of   light  system   to   the   city  of  Morgan. 


PROVO,  UTAH, — A  new  company,  to  be 
known  as  the  Goshen  Ray  Irrigation  Com- 
l>any.  is  being  organized  for  irrigation  and 
drainage  purjioses.  I'lans  inchnle  the  in- 
stallation of  ilectrically  operated  pumping 
plants  and  drainage  systems. 

KOIT.NDl'P.  MONT. —  The  City  Council 
has  \-oled  to  issue  $.56,000  in  bonds  for  Im- 
provements including  ornamental  street- 
lighting  system 

DENVER.  COL. — According  to  informa- 
tion received  by  Walter  B.  l.owry.  manager 
of  improvements  and  parks.  ad<litions  to 
the  ornamental  street-lighting  system,  to 
cost  about  $20,000.  are  under  consideration 
by   business   men   and  property   owners. 


Canada 

GRAND  FALLS,  .N.  B.  —  The  New 
Brunswick  Electric  Power  Commission  pro- 
rto.ses  to  construct  a  large  power  plant  at 
Grand  Falls,  in  addition  to  the  iiower  de- 
velopments at  Shogomoc  ;ind  Slustiuash, 
C.   O,   Foss  of  St.   .John    is  chief  engineer. 

VYOND.\,  SASK. — The  Town  Council 
contemplates  the  erection  of  an  electric 
light  plant  to  cost  about  $12,000.  J.  Currle 
is  secretary   and    treasurer. 


Miscellaneous 

PANAMA. — Bids  >il,  be  received  at  the 
oflice  of  the  General  Purchasing  Ollicer. 
Panama  Canal.  Washington.  D.  C.  until 
October  12  for  furnishing  copper  cible. 
condulets.  switchboard  cords,  fuse  cutotits. 
renewable  fuses,  motors,  motor-g*'nerator 
-sets,  panelboards,  etc.     f Circular   1407.) 


1.342.398.  Elrcthodk  for  Seaiichliohts 
AND  Methods  of  .Maki.no  the  Same: 
Elmer  A.  Sperry.  Brooklyn.  N,  T,  App. 
filed  July  15,  1916.  Core  and  shell  baked 
simultaneously, 

1.342.399.  WiRKi.Kss  Sionahno  Apparatus; 
Roy  A.  Weagant.  Roselle.  N,  J.  .Vpp. 
filed  Feb.  1,  1916,  For  receiving,  relay- 
ing or  amplifying  impulses, 

1342.409  Startino  and  Generating  Sts- 
TF.M  :  William  A.  Turbayne.  Niagara 
Falls.  N.  Y.  App.  tiled  April  11.  1918, 
Automobile   stoiage-battery   starter. 

1.349,391.  Control  Sv.stkm  tor  Electric 
Fi'RNACES :  Frank  Thornton,  Jr„  Mans- 
field. Ohio.  App.  filed  March  19.  1919, 
Changes   transformer   taps, 

1.349.400.  Bei.l-Rinoino  Mi^chanism  .  Her- 
man A.  Wendc.  Buffalo.  N,  Y,  App,  filed 
June  22,   19H.      For  oncrating  chimes 

1,349,405.  Elkctric-Trai.s  «Vihe  CoupUno  : 
Thomas  "R  Brown.  Sparkill.  N,  Y,  App, 
filed  Marob  b".  1917,  Rotary  motion  pro- 
duced for  cleaning  contacts, 

1,319.483,  Lamp  Fixtitrb  :  Frank  Yokel. 
Plttsburfdi.  Pa,  App.  filed  Felx  19.  1917, 
•Simple    (b'sign, 

1.3,".2, 108,  Commutator  Briish  :  William 
C,  Hood,  Chicago,  111,  App,  filed  Oct.  28. 
1918,  Has  wiping  action  acro.ss  com- 
mutator. 

(Ls.sued   Sept.    21.   1920) 
14,950    (reissue).      Electrical  Switch   De- 
vice;    William     F,     Hessel.     New     York, 
N,   T,      App,    filed    March   11.    1919,      Plug 
for  extension  lights, 

1,353,145,  Devick  for  Varvi.nc;  Electrical 
CouPLiNt;  :  Lewis  M,  Clement.  Newark. 
N.  J.     App,  filed  Jime  20.  1918.     Radio, 

1,353,154.  Battery-Puvte  Support:  Ed- 
ward M,  DulTev,  Kansas  City,  Mo.  App. 
filed  April  12.  1920,  For  securely  attach- 
ing plate, 

■  1,353.185.  Electrical  Switciiino  System: 
William  M.  Scott.  TredviTrin  Township. 
Chester  Countv.  Pa.  App,  filed  Sept.  6. 
1918,      Electrolytic. 

1.353,194,  Electrolytic  Apparatus;  Cecil 
M.  Walter,  Four  O^iks,  Birmingham,  Eng- 
land. App,  Hle.l  June  12,  1919.  For 
treatment  of  tinned  articles. 

1,353,257.  Electric  Comuination  Lock: 
Adolph  Z.  .Mample.  St,  PauL  Minn,  .\pp. 
filed  Aug.  29,  1919      For  automobiles,  etc. 

1,353.269  Winding  M.\ciiine:  Philip  F. 
Rhoades.  New  York.  N.  Y.  App.  filed 
•May   3,  1919.      For  coil  winding. 

1.353,300.  Semi-automatic  Tt:LEPnoNE 
System  :  George  A,  Yanocbowski,  Chi- 
cago. Ill,  App,  filed  July  23.  1917,  Im- 
provements, 


Record  of 

Electrical 

Patents 

Notes  on  I'nited  Slates  Patents 


1., 153, 319,  Electric  Regulation;  John  1.. 
Creveling.  White  Plains  New  York.  App. 
tllid  Nov.  1.  1918.  To  regulate  generator 
automatically. 

1.353.332.  FiLLi.NG  Apparatus  for  Elec- 
trolytic Cells  :  Joseph  H.  Fischer.  Mil- 
waukee. Wis.  App.  filed  Dec.  8.  1919. 
For  protlucing  oxygen, 

1,353.348.  Portahle  Hand  Lamp;  Harry  M. 
Koretzky,  Brooklyn.  N,  Y,  App,  filed 
June  18,  1919.     New  reflector  and  socket. 

1,353,401.  Controlling  Means  for  Elec- 
tromagnetic Feed-Reel  Brakes  :  Henry 
V,  James.  Radlett.  England.  App.  filed 
Aug.  13.  1918.     For  printing  presses,  etc. 

1,353,410.  SrBMABi.vB  Detector  ;  George  M. 
Marshall.  Lake  Fnancis.  Manitoba,  Can- 
ada. App.  filed  Jan.  3.  1918,  Audible  or 
visible  ,^ignal. 


No,    lj353,658,     Dynamo-Electric    Machine 

1.353,433.  Multi-Socket  Switch  :  Ray- 
mond D.  Smith.  Boston,  Mass.  App,  filed 
Oct,  27,  1916,  Accommodates  plurality  of 
plugs. 

1.353,464.  Telegraph  Rbpeati.ng  System; 
Augustus  J.  Eaves,  New  York,  N.  Y. 
App,  filed  Nov,  12,  1919,  Half-duplex 
methods, 

1.353,471.  Electric  Iron:  Joseph  A.  Guyer, 
Marion.  Ind,  App,  filed  March  24.  1919, 
Readil\-   taken   apart. 


1,, 153. 517,  IMPULSE-CONTROLLINO      SYSTEM  : 

Henry  P,  Clausen.  Mount  ViM-non.  N.  Y. 
App.  filed  Aug,  19.  1918.  Automatic 
telephone, 

1,353,566,  Safety  Spark  Gap  for  Mao 
.NETos ;  Alfred  C,  De  Lorme,  East  Orange. 
N.  J.  App,  filed  Dec.  1,  1916.  Adjust- 
able. 

1.353,597.  Spark  Plito  ;  Donald  W.  ]>ng, 
and  Arthur  D,  Vaughn,  Eldred,  Pa.  App. 
filed  May  19,  1919.     A<ljust:ible  gap. 

1.353.B01.  Telephone  Systi-;m  :  James  L. 
McQuarrle.  Montclair.  N.  J,  App,  filed 
Doc.  27,  1918.     Automatic. 

1.353.612.  Telephone-Exchange  System  ; 
Frank  N,  Reeves,  Newark,  N.  J.  App. 
filed  Sept,  30,  1918,     Automatic. 

1.353,637.  Repeater  Circuit:  George  Cris- 
son.   Hobokcn.   N.    J,      App,    filed    Dec,    23. 

1918.  For  telephones, 

1.353.657.  Spark-Plug  Tntensifier  ;  Rich- 
ard E.  Hildebrans.  Chicago.  111.  .\pp. 
filed  Jan.   29.  1917.      Auxiliary  gap, 

1.353.658.  Dynamo-Electric  Machine  : 
Jaroslaw  K,  Kostko.  St,  Louis,  Mo,  App, 
filed  Dec,  18.  1916,  Laminated  yoke  and 
poles, 

1,353.665.  Temperature  Controller;  Al- 
bert N.  Otis.  Schenectadv.  N.  Y.  App, 
filed  July  18.  1918.     For  melting  pots, 

1.3S3.673.  Automatic  Telephone  System: 
Henry  Symes.  Dunedin,  New  Zealand. 
App.  filed  Nov.  9.  1916.  Coin  and  sub- 
scriber  system, 

1.353. 681  Welding  Machine:  Robert  E, 
Wagner  and  Wesley  E.  Laird.  Plttsfield. 
.Mass.  .\pp.  filed  April  9.  1919,  Has  long 
stroke, 

1.353.690,  Electric  Plug*  Arthur  Aguere. 
West  Somerville.  Mass.     App.  filed  Nov.  3. 

1919.  Non-screwing. 

1.253.691.  Voltage  Regulator  for  Alter- 

NQTINO-CURRENT      fjENERATORS  ;       Fred       H, 

winter,  Schenectadv.  N,  Y,  .\pp,  filed 
March  1.  1919.  To  deliver  current  at  dif- 
ferent frequencies  to  induction  motors, 

1.353.693,  Magnetic  Deflector  for  Elec- 
tric .\Rrsi  IN  Lamps,  .'searchlights  and 
THE  Like  :  John  P,  Yorke,  Westminster. 
London.  England.  .\pp.  filed  June  25. 
1918.     Maintains  arc  position. 

1.353.698.  Combi.nep  i'arrier  and  Radio 
System  ;  Herman  A,  Afl'el.  Brooklyn.  N.  Y, 
.\pp,  filed  Sept.  30.  1919.  Plurality  of 
signals   simultaneousl.v    transmitted. 

1.353.711.  Electric  Welding  and  Reactor; 
.*^ven  R.  Bergman.  Nahant.  M.ass.  A'pp- 
filed   June    25,    1920,      Adjustable   current. 

1,353,735,  Antenna  Structure-  'Lloyd 
Espenschield.  Hollls,  .N,  Y,  App,  filed 
Sept   26.  1919.     Broad  band  filter. 
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Alabama  Light  and  Traction  Associa- 
tion. Secretary-treasurer,  J.  P.  Ross.  Bir- 
mingham Railway.   Light  &  Power   Co. 

American  Association  of  Engineers. 
Secretary,  C.  E.  Drayer,  63  East  Adams 
St.,  Chicago,  III.  Annual  convention,  Buf- 
falo,  N.    Y.,   May   10,   1921. 

American  Electric  Railway  Associa- 
tion. Secretary.  E.  B.  Burritt,  8  West 
40th  St.,  New  York  Citv.  Annual  conven- 
tion, Atlantic  City,  N.  J.,  Oct.  11-15. 

American  Electrochemical  Society. 
Secretary,  Prof.  .7.  \V.  Richards,  Lehigh 
University,  Bethlehem,  Pa. 

.-\merican  Engineering  Standards  Com- 
mittee. Secretary,  P.  G.  Agnew,  29  W. 
Thirty-ninth   Street,   New   York   City. 

American  Institute  of  Consulting  En- 
ci.nebrs,  Inc.  Secretary,  F.  A.  Molitor,  35 
NEissau  St.,  New  York  City. 

American  Institute  of  Electrical  En- 
gineers. Secretary.  F.  L.  Hutchinson,  33 
West  39th  St.,  New  York  City.  Board  of 
directors  meets  monthly.  Sections  and 
bran<lies  in  the  principal  electrical  centers 
throughout  the  country. 

.\MERicA.v  Physical  Society.  Secretary, 
Dayton  C.  Miller,  Case  School  of  Applied 
Science,    Cleveland,    Ohio. 

American  Society  for  Testing  Mate- 
rials. Secretary-treasurer.  C.  L.  Warwick, 
1315  Spruce  St.,  Philadelphia,  Pa. 

American  Welding  Society.  Secretary, 
H.  C.  Forbes,  29  W.  39th  St.,  New  York 
City. 

Arkansas  Utilities  Assochtion.  Sec- 
retary, S.  E.  Dillon,  Hot  Springs,  Ark. 

.\ssociated  .Manufacturers  of  Elec- 
trical Supplies.  General  secretary  C  B 
Dustin,    30    East    42d    St.,    New    York    City! 

.Association  of  Edison  Illuminating 
Companies.  Secretary,  Preston  S  Millar 
Electrical  Testing  Laboratories.  New  York 
City.  Annual  meeting.  New  London,  Conn.. 
Sept.   13-16. 

Association  of  Iro.v  and  Steel  Elec- 
trical Engineers.  Secretary,  John  F 
Kelly,     Empire     Building,     Pittsburgh,     Pa. 

.\SSOCIATION      OF       .MUNICIPAL      ELECTRICAL 

I  tilities  OF  Ontario.      Secretary    S    R    A 
Clement,   190    University  Ave.,  Toronto.  ' 

Association  of  Railway  Electrical  En- 
ci.NEERS.  Secretary-treasurer,  .Tosi-ph  A 
Andreucetti,  Chicago  &  Northwestern  Rail- 
way, Chicago,  111.  Annual  meeting,  Chi- 
cago,  111.,  Oct.    28-31, 

British  Columbia  As.sociation  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tary-treasurer, Capt.  W.  .7.  Conway,  406 
Yorkshire  Building,  Vancouver.  B.  C.  An- 
nual  meeting,    Vancouver,   B.   C,   Oct.    19. 

Ca.vadian  Electrical  Association,  affili- 
ated with  N.  E.  L.  A.  Secretarv-trea.'surer 
Eugene  Vinet,  Shawinigan  Water  &  Power 
Co.,   Montreal,    Canada. 

Colorado  Electric  Light,  Power  and 
Railway  -Association.  Secretary-treasurer, 
M.  B.  W.  Baker,   Denver,  Col. 

Conference  Club.  Secretary,  Sullivan 
W.  Jones,  19  West  44th  St.,  New  York  City. 

Commercial  Section,  N.  E.  L.  A.  Secre- 
tary,  R.   H.    Tillman,   Baltimore,   Md. 

Ea.stern  New  York  Section.  N.  E    L    A 
Secretary.  J.    L.   Hemphill,  General  Electric 
Co..  Schenectady.   N.   Y. 

Electric  Hoist  Manufacturers'  As.so- 
ciATIo.v.  Secretary-treasurer.  E.  Donald 
ToUes.  52  Broadway.  New  York  City. 

Electric  Furnace  Association.  Secre- 
rctary.  Dr.  C.  G.  Schlu.derbcrg,  Westing- 
house  Electric  &  Manufacturing  Co.  East 
Pittsburgh,  Pa.  Annual  meeting.  Colum- 
bus, Ohio,  Oct.   6. 

Electrical  Manufacturers'  Clltb  Sec- 
retary, F.  L,  Bishop.  Hartford  Faience  Co.. 
Hartford.  Conn. 

Electrical  Safety  Council,  Secretary 
Dana  Pierce.  25  City  Hall  Place,  New 
York    City. 

Electrical  Rt»pply  JonnERs'  Association 
Gen<  r.il  secretary,  p'ranklln  Overbaugh,  411 
South   Clinton    St.,    Chicago,    111.  ''    •  '^^ 

Electrical  Supply  Jobbers'  Associa- 
tion, Atlantic  Division.  Secretary,  E 
Donald  Tollcs.  52  Broadway.  New  York 
City. 

Electrical  Supply  Jobbers'  Association, 
Pacific  Coast  Divisio.v.  Secretary,  Albert 
H.  Elliot,  502  Flatlron  Building.  San  Fran- 
cisco, Cal. 

Electrical  Trade  .Association  op  Can- 
ada. Secretary  William  R.  Stavely,  Royal 
Insurance  Building,   Montreal,  Canada. 


Directory  of 

Electrical 
Associations 

Printed  in  the  First  Issue  of 
Each  Month 


Electric  Power  Club.  Secretary,  C.  H. 
Roth,    1410    West    Adams    St.,    Chicago,    111. 

Empire  State  Gas  and  Electrical  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin. 
Grand  Central  Terminal  Building,  New 
York  City.  Annual  convention,  Utica,  N.  Y., 
Oct.  7-S. 

Florida  Engineering  Society.  Secre- 
tary, J.  R.   Benton,  Gainesville,  Fla. 

Illinois  State  Electric  Association. 
Secretary-treasurer,  R.  V.  Prather.  Spring- 
field,   111. 

Illuminating  Engineering  Society. 
General  secretary,  Clarence  L.  Law.  Sec- 
tions in  New  York.  Philadelphia,  Pitts- 
burgh, Cleveland,  Chicago  and  Boston.  An- 
nual   convention,    Cleveland,    Oct.    4-7. 

I.NDiANA  Electric  Light  Association 
Secretary,  Thomas   Donohue.  Lafayette.  Ind. 

Industrial  Electric  Heating  .Vssocia- 
TioN.  Secretary.  Homer  Kunz,  Toledo 
Railways   &   Light   Co..   Toledo.   Ohio. 

iNSTiruTE  OF  Radio  Engineers  Secre- 
tary, Alfred  .NT.  Goldsmith,  College  City  of 
New  York,  New  York. 

international  association  op  Munici- 
pal Electricians,  Secretary,  C.  R.  George, 
Houston.  Tex.  Annual  convention.  New 
Orleans,   La..    Oct.    19-22. 

International  Eleotrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary,  C.  le  Maistre,  28  Victoria 
Street,  Westminster,  London,  S.  W.  Eng- 
land. 

Iowa  Section,  N,  E.  L.  A.  Secretary- 
treasurer,    M.    G.    Linn,    Dcs    Moines,    Iowa. 

Jovian  Order.  Jupiter  (president), 
Arthur  J.    Binz,   Houston,   Tex. 

Kansas  Public  Service  Association. 
Secretary-treasurer,  W.  W.  Austin,  Cotton- 
wood   Falls,    Kan. 

MicHiG\N  Section,  N.  E.  L.  A.  Secre- 
tary,   Herbert    Silvester,    Ann    Arbor,    Mich. 

Mississippi  Electric  Association,  affili- 
ated with  the  N.  E.  L.  A.  Secretary,  E.  S. 
Myers.   Vicksburg,   Miss. 

Mis.souRi  Association  op  Public  Utili- 
ties. Secretary-tiea.surer,  F.  D.  Bcardslee 
315  N.  12th  St.,  St.  Louis,  Mo. 

National  .Association  of  Electrical 
Contractors  and  Dealers.  .Secretary,  W 
H.  Morton,  110  West  40th  St.,  New '  York 
City,  N.  Y.  State  associations  in  Alabama, 
Arkansas,  Connecticut,  Georgia,  Kan.sas, 
Illinois.  Indiana,  Iowa,  Louisiana,  Mary- 
land. Massachusetts,  Michigan.  Minnesota, 
Missouri,  New  Jersey,  New  York,  Ohio. 
Oregon,  Pennsylvania,  Tennessee  ami  Wis- 
consin. Annual  convention,  Baltimore,  Md., 
Oct.  4-9. 

National  Council  op  Liohtino  Fixture 
Manufacturers.  Secretary,  <^  W  Hoff- 
richter,    8410    Lake    Ave..    Cleveland,    Ohio. 

National  As.«!oc!ation  of  Electrical 
Inspectors.  Secretary-treasurer,  William 
Ij.  Smith,  Northeastern  College,  Boston, 
Mass.  .Annual  meeting,  Philadelphia,  Pa., 
Oct.   12-13. 

National  Electric  Light  Association. 
Executive  manager,  M.  H.  Aylcsworth,  29 
West  39th  St.,  New  York  City. 

National  Electrical  Credit  Associa- 
tion. Secretary,  Frederic  P.  Voso.  1350 
Marquette  Building.  Chicago.  III. 

National  Fire  Protection  Association. 
Secretary  of  electrical  committee,  Ralph 
Swcctland,    141    Milk    St.,    Boston,    Ma.ss. 

Nebraska  Section,  N.  E.  L.  A.  Recre- 
tnrv-trensurcr,  R.  H.  Cnnlee,  Nebraska  Gas 
&   Electric   Co.,    Beatrice,    Neb. 

New  England  Electrical  Credit  Asso- 
ciation. Secretary,  Alton  F,  Tuppcr.  15 
State  St.,   Boston.   Mass. 


xt'^^^x  England  Geographic  Division 
1  ,  Q  ^  ^-  ^\  Secretary,  Miss  O.  A.  Bursiel. 
149    Tremont    St.,    Boston,    Mass. 

New  Mexico  Electrical  Association. 
.Secretary-treasurer.  Charles  E.  Twogood 
Albuquerque,    N.    M.  "6"i"j, 

tio^'^'^  |™^t  Electrical  Credit  Associa- 
K^  Vi  Secretary.  E.  Donald  Tolles,  52 
Broadway,  New  York  City.  """. 

New  York  ELEf^RiCAL  Society.  Secre- 
N^v^-Y'^r^lty"-     ^•"^•'    ''    ^-^    3«''  "'.. 

North  Ce.ntral  Geographic  Division, 
N.  L  L.  A.  Secretary,  H.  E.  Young  Min- 
neapolis   General   Electric   Co.,    Minnfkpoirs. 

Northwest  Geographic  Division.  N  E 
n-  :  ■  Secretary.  L.  A.  Lewis.  Washington 
Water  Power  Co..   Spokane.  Wash 

ret^?v°  'n''^?'^'^r.'""?",T  Association.  Sec- 
letary.     D.     L.     GaskiU.     Greenville.     Ohio. 

Ohio  Society  of  Mechanical  Rifc 
Pro^V^F^  s'^^'i''"  ENGINEERS.^  Secretary 
CoUmibus      ^^"''°™'  0'"°  State  University! 

ret^v,':*"u"^  t^TILITIES    ASSOCIATION.       Sec- 

BinJe-^Bu^idin^g.  fel^lho^^'   Sl^.'    ^^"°-' 

Pacific     Coast     Geographic     Division, 
f..;      i.    ■.  ^-     Secretary,  S.  H.  Taylor    Elec- 
tric Railway  &   Manufacturers'   Supp  y  Co 
San  Francisco,   Cal.  ouppiy  <..o.. 

stfte'"~'wH,^;^''t*  Electric  Association, 
^.w  ^?^"?"  '^^  ^-  ^-  A.  Secretary,  H.  M 
Stine,   Jll   Locust  St.,  Harrisburg,   Pa. 

Public  Relations  Section.  N  E  L  a 
Chairman.   J.   E.   Davidson,   Omaha,   Neb. 

Ser.-aarv  ^''rT'',^?^"^"'^'?^.  o''  Virginia. 
Powe^="^a,\ic^in^or;;,',•  ^l';^'"'"  «=^"^^-^  & 

Public  Utilities  Association  op  We<!t 
Virginia.  Secretary.  W.  C.  Davisson  West 
Virgm^ia  Water  &   Electric   Co.,    Charleston! 

St?ies"'iri"'«°?.-'^^'=T*-  Secretary,  T.  J. 
QvJe'ens  B^^u^gh?'i:^!'V^^'^-  R'^h-ond   Hill, 

..RofKY  Mountain  Geographic  Division, 
ver.  Col  '^"^'^■■''tary,   A.   .C   Cornell.    Den- 

lNc°'^'^Vr,->rT  S^'ECTRicAL  Development, 
Inc.       General    manager,    J.    M     Wakeman 

Yoi'^"  clt^'y.  ^""<^'"^'    -"2    Fifth    AvT^N^i^ 

y.^JiVJ'^^r^^"'^  '^'"^  Promotion  of  Engi- 
neer .m;    Education.       Secretary,     Dean     F 

burgh   'pa,  '•'"'^■'^'■^■ty  of  Pittsburgh,   Pitt": 

South  EA.STERN  Geographic  Division. 
<-;,ii-  •  ^-  Secretary-treasurer,  Charles  A 
A?"n;"4  C.?''^'"v  '^'"l^'^''-  •^-  Power  Co! 
Fla",  Nov.  i7-19    """"'    <-°"^--^""°".    Miami. 

SOITTHWESTER.V         GEOGRAPHIC         DIVISION. 

T  ,::■,'>■    Secretary,   H.    A.   Lane    Okla- 

Okl'a!  "''^'  Association,  Oklahoma  City, 

Southern  California  Electrical  Con- 
tractors AND  Dealers'  Association  Sec! 
letary-tre.asurer.  J.  R.  Wilson,  425  ConsolU 
dated  Realty   Building,   Los  Angeles.  Cal 

so?rATm'v"''''T"'''  J'^'I-'fTRlCAL  AND  GAS  AS- 
SOCIATION. Secretary,  H.  S.  Cooner  403-4 
Slaughter   Building,    Dallas,   Tex. 

Southwestern  Society  of  Engineers 
Se<-retary,  C.  R  Harglcb.iugh.  721  First 
National   Bank    liiillding.    El    Paso,   Tex. 

Technical   Section,   N.    E.    L.    A     Secre- 
tary.   W.C.    .Anderson.    29    West    39th    St 
New  \ork  City. 

Toronto  Electrical  Contractors'  Asso- 
ciation. S>cn.tary.  E.  F.  W.  Salisbury. 
015  Yonge  St.,  Toronto,  Ont.  ■ 

Tri-State  Water  and  Light  Associa- 
tion. Secretary-treasurer,  W.  F.  Stelglitz 
Columbia,   S.   C. 

Vermont  Electrical  Association.  Sec- 
retary-treasurer, A.  B.  Marsden,  Rutland, 
V  ermont. 

Western  Association  of  Elp:ctrical  In- 
spectors. Secretary.  W.  S.  Bovd.  175  West 
Jackson  Blvd.,  Chicago,  111.  Annual  con- 
vention,  Detroit,   Mich.,   Jan.    25-27,   1921. 

Western  Society  of  Engineers.  Elec- 
trical Section.  Secretary.  E.  S.  Nether- 
cut.   1735   Monadnock    Block.  Chicago.   111. 

Wisconsin  Electrical  Association.  Sec- 
retary,^ J.  P.  I'ulliam.  1408  First  National 
Bank  Bldg..  Milwaukee,  Wis. 
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Brooklyn  Edison  Coal  Case 

AN  INDICTMENT  for  conspiracy  and  violation  of 
.  the  Lever  act  has  been  found  by  the  federal  grand 
jury  against  the  Brooklyn  Edison  Company  and  some 
of  it.s  e.xecutives.  The  company  is  charged  with  making 
improper  u.sc  of  its  permits  for  priority  deliveries  of 
coal  and  with  knowingly  paying  excessive  rates  for  coal, 
which  it  is  said  to  be  hoarding.  We  have  no  desire  to  pre- 
judge the  case  or  to  detract  from  the  seriousness  of  the 
charge.  The  good  name  of  a  public  utility  and  the 
integrity  of  men  of  high  .standing  in  the  industry  are 
called  into  question,  and  it  is  only  fair  that  judgment 
be  held  in  abeyance  until  the  court  has  passed  on  the 
case.  Formidable  as  every  legal  document  appears,  the 
probabilities  are  that  the  charges  when  sifted  will  be 
found  to  be  groundless  so  far  as  the  company  and  its 
officials  are  concerned. 

Present-Day  Profits 

IN  FACING  demands  for  readjustment  downward 
every  manufacturer  is  forced  to  analyze  anew  his 
cost  of  production.  Those  who  have  profited  by  the 
unusual  conditions  brought  about  by  the  war  must  be 
content  with  a  fair  return  and  increase  their  turnover, 
while  those  who  have  suffered  by  unusual  increases  in 
the  cost  of  materials  and  labor  with  a  restricted  output 
must  be  allowed  to  build  back  to  the  previous  basis  of 
profit.  This  means  that  prices  in  some  lines  will 
decrease  and  those  in  others  increase  until  the  distribu- 
tion of  labor  and  materials  has  righted  itself  under  the 
law  of  supply  and  demand.  Every  electrical  manufac- 
turer, every  wholesaler  and  every  other  agency 
associated  with  the  production  and  distribution  of 
products  used  by  the  electrical  industry  is  placed  on  the 
defensive  in  the  analysis  of  profits.  Every  executive, 
therefore,  must  do  two  things:  Sharpen  his  pencil  and 
refigure  his  costs  on  an  economic  basis,  then  resell  to 
his  customers  on  his  existing  price  schedule  or  a 
changed  price  schedule  in  the  light  of  legitimate  manu- 
facturing costs  and  legitimate  profits.  If  every  manu- 
facturer in  his  marketing  plans  will  make  this  a  definite 
part  of  his  program,  the  price  adjustments  in  industry 
will  be  gradual  and  the  individual  manufacturer's 
position  will  be  strengthened. 

Future  Public  Utility  Executives 

EVEN  though  other  industries  offer  higher  initial 
remuneration  to  men  who  have  just  been  graduated 
from  technical  schools,  they  will  do  well  to  consider 
the  possibilities  of  the  future  in  public  utility  work. 
When  this  country  entered  the  world  war  the  influx  of 
technically  trained  men  to  this  field  practically  ceased, 
and  since  then  other  industries  have  been  able  to  offer 
such  large  salaries  that  the  central  stations  have   not 


been  able  to  compete  successfully  for  their  share  of  the 
annual  crop  of  engineering  graduates.  The  public 
utility  companies  have  been  able  to  get  along  so  far 
with  the  aid  of  the  older  technical  men  in  their  organi- 
zations, but  this  situation  cannot  continue  for  a  long 
period,  since  it  is  from  this  group  of  employees  that 
the  future  executive  must  be  recruited.  Consequently 
the  central-station  industry  offers  an  attractive  start- 
ing ground  for  young  technically  trained  men,  with  the 
opportunities  better  now  than  next  year,  just  as  they 
should  be  better  next  year  than  the  year  following. 

Civil  Engineers  Would  Block  Federation 

THE  civil  engineers  have  submitted  the  question  of 
joining  the  Federation  of  American  Engineering 
Societies  to  their  membership  by  letter  ballot.  Accom- 
panying the  ballot  are  two  letters,  one  for  and  the  other 
against  joining  the  federation.  The  former  is  a  con- 
servative, sane  and  safe  declaration.  In  the  latter  the 
claim  is  made  that  because  the  federation  is  not  per- 
fected the  new  body  can  never  function  properly.  The 
real  objection  of  the  A.  S.  C.  E.,  however,  is  to  be  found 
in  this  statement:  "Should  the  society  join  the  federa- 
tion, it  would,  in  the  estimation  of  the  public,  cease  to 
function  as  the  leading  engineering  organization,  as 
it  has  done  for  sixty-eight  years."  The  reasoning 
sounds  familiar.  We  recall  when  the  Engineering 
Societies  Building  was  erected  and  the  Engineering 
Foundation  formed  that  the  same  objection  was  raised. 
The  civil  engineers  would  not  join  because  they  had  a 
home  of  their  own  and  they  were  afraid  of  losing  their 
identity.  When  later  it  was  found  that  aloofness 
brought  isolation  they  applied  for  admission.  Who, 
then,  are  leaders?  Those  who  do  things,  those  who 
build!  Leadership  connotes  action,  not  reaction,  and 
those  who  would  aspire  to  it  must  be  constructive.  The 
federation  to  be  of  value  must  include  all  engineers  and 
the  "civils"  must  do  their  part  to  make  it  an  effective 
organization. 

Principles  of  Sound  Utility  Financing 

TWO  opposite  motives  rend  the  breast  of  the  average 
citizen  when  he  has  money  in  large  or  small 
amounts  to  invest — the  gambler's  impulse,  so  hardly 
suppressed  by  frail  humanity,  to  strike  for  large  profits 
at  whatever  risk  and  the  prudent  man's  desire  for  an 
assured  return  on  a  stable  property.  Few  electric  utility 
managers,  we  think,  could  be  found  to  dispute  the 
assertion  made  by  11.  M.  Addinsell,  in  the  paper  on 
"Central-Station  Financing,"  part  of  which  we  print 
this  week,  that  the  day  of  possible  large  speculative 
profits  in  the  securities  of  public  service  companies  is 
past.  It  departed  with  the  nation-wide  acceptance  of 
the  principle  of  regulation   by   public  service  commis- 
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sions.  With  its  departure  the  way  was  cleared  for 
universal  recognition  of  the  facts  on  which  Mr. 
Addinsell  lays  stress — that  these  companies  are,  in  his 
own  words,  "an  indispensable  and  permanent  part  of 
the  economic  structure  of  the  communities  they  serve," 
and  that  their  stock  and  bonds  partake  and  will  increas- 
ingly partake  of  the  nature  of  quasi-municipal 
securities.  As  such  it  is  self-evident  that  public 
utility  issues  offer  a  particularly  attractive  investment 
to  the  small  buyer,  always  provided  that  they  give  a 
rate  of  return  enough  higher  than  that  borne  by  national, 
state  and  municipal  bonds  to  place  them,  from  his  point 
of  view,  firmly  on  the  middle  ground  between  govern- 
ment securities  with  their  low  interest  and  those  of 
corporations  engaged  in  private  and  competitive  enter- 
prises with  their  uncertain  features.  Mr.  Addinsell, 
who  speaks  as  an  investment  banker,  points  out  that  it 
is  on  this  class  of  buyers,  in  addition  to  their  own  cus- 
tomers and  neighbors,  that  public  utilities  now  depend; 
he  explains  why  this  fact  makes  necessary  in  mortgage 
bonds  certain  limiting  clauses  seemingly  uncalled  for; 
he  dv/ells  on  the  difference  between  the  old  form  of  sink- 
ing fund  and  the  new,  and  he  makes  a  conservative 
statement  concerning  the  proper  ratio  of  debt  to  capitali- 
zation and  of  earnings  to  bond  interest,  placing  both 
at  two  to  one.  His  paper  deserves  the  careful  attention 
of  central-station  executives. 


Physiology  and  psychology  play  their  parts  in  the 
problem  to  an  extent  that  the  tyro  fails  to  grasp  and 
which  frequently  puzzles  the  adept.  Questions  of 
shadow,  of  direction  and  of  relative  brilliancy  of  sur- 
faces are  sometimes  so  important  as  to  overshadow 
most  other  considerations,  and  after  these  are 
judiciously  dealt  with  there  still  remains  what  our 
psychological  friends  call  the  "affective"  factors,  which 
now  and  then  prove  to  be  dominant.  The  mere  question 
of  tint  is  far  from  negligible,  quite  aside  from  theoriz- 
ing as  to  the  coefficients  of  reflection,  and  in  anything 
except  the  baldest  kind  of  industrial  lighting  illumina- 
tion as  an  art  overshadows  illumination  as  a  science. 


Illumination  Design  Involves 
More  than  Geometry 

THE  foot-candle  meter  has  put  in  the  hands  of  the 
engineer  a  most  convenient  and  satisfactory  method 
for  checking  results  in  illumination.  No  one  who  has 
not  used  the  instrument  can  half  appreciate  the  facility 
with  which  approximate  results  may  be  reached.  In 
the  current  issue  Messrs.  Samuels  and  von  Dannenberg 
give  the  results  of  a  study  of  illumination  design  in 
which  the  foot-candle  meter  measurements  play  a  some- 
what unusual  part. 

The  particularly  interesting  feature  of  the  study 
is  in  the  treatment  of  semi-indirect  and  indirect  light- 
ing where  the  equivalent  foot-candle  curve  for  a 
single  fixture  is  obtained  photometrically  v^'ith  the 
fixture  in  situ  and  the  results  then  applied  in  the  same 
general  way  as  if  the  case  were  one  of  direct  illumina- 
tion. One  can  even  go  further  and  obtain  an  equivalent 
polar  curve  by  the  same  method.  The  author's  general 
method  of  design  is  that  of  point-by-point  integration 
simplified  by  tables.  To  those  accustomed  to  work  in 
terms  of  light  flux  the  method  may  not  appeal,  but  as  a 
check  on  very  approximate  calculation  the  method 
explained  may  often  prove  valuable.  If  any  one  prefers 
working  from  curves  rather  than  from  tables,  curves 
can  be  found  in  our  issue  of  June  19,  1920,  covering 
substantially  the  same  ground. 

It  would  be  exceedingly  interesting  for  the  illuminat- 
ing engineer  fo  take  some  typical  installation,  compute 
the  illumination  by  several  of  the  methods  in  common 
use,  and  finally  to  compare  results  with  the  photometric 
measurements  within  the  area  illuminated.  The  result, 
however,  might  not  be  altogether  conclusive,  since  as  a 
matter  of  fact  the  geometry  of  the  illumination  is  so 
small  a  factor  in  the  substantial  application  of  the  art. 
It  takes  the  facility  of  the  slide  rule  plus  the  wisdom  of 
the  serpent  to  lay  out  a  thoroughly  successful  system 
under  any  conditions  other  than  the  most  conventional. 


Boiler-Room  Instruments 
Essential  to  Economy 

AS  THE  art  of  developing  electric  power  has 
.  progressed  the  necessity  of  tracing  the  energy 
through  to  the  busbars  has  been  more  and  more  appre- 
ciated as  a  check  on  efficient  operation.  The  thorough- 
ness with  which  all  the  transformations  and  losses  of 
energy  can  be  watched  today  is  put  well  in  evidence 
by  papers  like  that  of  R.  E.  Dillon,  which  was  published 
Sept.  25,  setting  forth  the  apparatus  which  is  actually 
in  advantageous  use.  The  bigger  the  station  the  larger 
the  amount  at  stake  and  the  bigger  the  investment 
justified  in  auxiliary  testing  apparatus.  To  generalize 
the  whole  problem  for  the  benefit  of  all  classes  of  sta- 
tions, big  and  little,  one  must  begin  to  classify  things 
according  to  their  relative  importance  from  a  dollars- 
and-cents  standpoint. 

First  of  all,  it  is  absolutely  necessary  to  keep  track 
of  the  coal  put  into  and  the  energy  taken  out  of  the 
plant.  The  integrating  watt-hour  meter  and  the  coal 
scales  may  therefore  be  regarded  as  imperative  require- 
ments. Of  these  the  coal  scales  are  the  more  often 
neglected.  It  is  not  necessary  that  the  weighing  appa- 
ratus should  be  continuous  and  automatic,  but  it  is  of 
the  utmost  value  that  the  amount  of  coal  per  hour  as 
well  as  per  day  should  be  estimated  with  considerable 
accuracy. 

To  obtain  the  largest  number  of  kilowatt-hours  per 
B.t.u.  it  is  essential  to  study  the  losses  along  the  route 
from  the  coal  pile  to  the  busbars.  In  this  analysis  the 
facilities  for  studying  the  efficiencies  of  conversion  of 
coal  energy  to  steam  energy  have  too  long  been 
neglected,  but  it  is  encouraging  to  see  a  tendency  toward 
the  use  of  more  measuring  devices  in  the  boiler  room. 
The  fundamental  factor  required  is  the  evaporation  of 
the  boiler  reduced  to  standard  conditions  per  pound  of 
coal  fired  reduced  to  combustible.  This  figure  estab- 
lishes the  gross  boiler  efliciency.  The  steam  meter 
should  be  combined  with  measurements  of  steam  tem- 
perature, and  the  water  measure  of  course  with  its  own 
measure  of  temperature.  Any  failure  of  proper  evapo- 
ration means  trouble  with  furnace  or  boiler.  The  flue- 
gas  temperature  and  the  CO,  recorder  help  to  locate  the 
cause.  When  the  combustion  is  good  as  indicated  by 
the  latter,  the  former  gives  some  very  suggestive  infor- 
mation as  to  condition  of  the  boiler  surfaces.  It  is 
unfortunate,  however,  that  the  continuous  CO,  recorder, 
which  furnishes  very  valuable  information,  is,  generally 
speaking,  a  .somewhat  delicate  piece  of  apparatus  and 
none  too  responsive  to  changes,  resulting  from  rapidly 
changing  firing  conditions. 

Such   in   the    rough   are    the   data    up   to   the   prime 
mover.     Then  one  can  start  back  from  the  generator, 
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in  which  the  losses,  being  small,  can  be  estimated  very 
closely,  and  detect  any  failure  of  the  prime  mover  to 
utilize  its  steam  properly.  At  this  point  come  the 
measurements  on  the  condensing  equipment.  All  these 
data  can  be  obtained  in  a  large  plant  without  great 
difficulty  or  forbidding  expense. 


Utility  Rates  and  the 
Bonus  System 

APPLICATION  of  the  fundamental  principles  of  the 
.  bonus  system  to  the  rates  for  the  service  rendered 
by  a  public  utility  is  as  logical  in  its  conception  as  is 
their  application  to  the  pay  of  a  riveter.  A  riveter  of 
ordinary  skill  and  ordinary  health  is  thought  to  be 
worth  a  definite  wage  at  the  start,  but  if  he  climbs 
above  the  ordinary  level  by  increasing  his  skill  and 
carefully  looking  after  his  health,  so  that  he  can  work 
more  quickly  and  energetically,  he  is  rightly  entitled  to 
proportionately  increased  pay.  He  knows  this  when  he 
starts  the  week's  work,  and  on  pay  day  his  etticiency 
has  been  calculated  and  he  receives  his  pay  without 
argument.  His  employer  is  satisfied,  for  although  he 
has  paid  more  total  wages  in  the  period,  he  has  obtained 
service  in  full  measure  and  he  has  made  more  money. 

Few  public  utilities  are  rewarded  adequately  for  more 
than  ordinary  efliciency,  yet  what  is  more  reasonable 
than  that  a  set  basis  be  arrived  at  upon  which  they 
shall  receive  ordinary  returns  and  that,  e.xceeding  this, 
they  shall  be  rewarded  in  proportion?  At  present  they 
do  not  know  with  any  degree  of  certainty  whether  it 
will  be  reward  or  penalty  that  any  twelve-month  period 
will  bring.  If  a  highly  efficient  service  is  rendered 
because  of  the  foresight  of  their  managements  and  the 
skill  of  their  workers,  they  have  no  positive  knowledge 
that  there  will  be  sufficient  revenue  to  pay  the  wages 
that  such  foresight  and  skill  demand  elsewhere.  And  if 
they  do  show  such  a  revenue  and  something  over,  experi- 
ence has  shown  that  more  often  than  not  the  entire 
additional  pay  is  returned  to  their  employer — the  public. 
Electric  service  is  a  modern  institution  and  its  control 
and  regulation  must  become  modern.  The  utilities  and 
the  public  are  entitled  to  know  in  advance  what  the 
rewards  for  eflficiency  or  the  penalties  for  carelessness 
will  be. 


Efficient  Use  of 
Oil  Fuel 

THAT  the  use  of  fuel  oil  promotes  boiler  and 
furnace  efficiency  when  skillfully  carried  out  is 
pretty  well  established,  but  the  exemplification  made  in 
the  article  beginning  on  page  730  is  a  particularly 
encouraging  one  from  the  practical  standpoint.  In  the 
plant  referred  to  the  proper  relation  between  oil  and 
air  pressures — the  two  variables  in  operation — was 
determined  for  the  whole  range  of  capacity  by  analysis 
of  combustion  gases.  With  these  facts  as  guide  no 
difficulty  was  experienced  in  maintaining  complete  and 
smokeless  combustion,  and  it  proved  possible  to  hold 
the  boilers  up  to  nearly  300  per  cent  of  their  nominal 
rating  while  still  maintaining  extremely  high  efficiency. 
In  fact,  the  efficiency  was  held  above  80  per  cent  from 
normal  load  up  to  293  per  cent  of  the  rating,  a  very- 
extraordinary  figure  for  a  boiler  and  furnace  working 
under  even  the  most  favorable  conditions.  The  tables 
of  performance  given  show  the  details  of  the  situation 
and  how  extraordinarily  good  was  the  combustion. 


No  correction  is  observed  for  the  energy  required  to 
hfat  (he  oil  to  the  230  deg.  Fahr.  at  which  it  reaches 
the  boilers,  or  for  that  necessary  to  work  the  pressure 
pumps  which  feed  the  oil  to  the  burners.  This,  of 
course,  is  not  a  factor  of  the  boiler  efficiency  as  such, 
any  more  than  is  the  power  required  to  work  the 
ordinary  auxiliaries,  but  it  is  a  net  loss  which  has  to  be 
evaluated   in  considering  the  economic   results. 

One  intere.sting  fact  brought  out  in  the  tests  was  that 
the  absorption  of  heat  by  the  boiler  was  altogether  too 
complete  to  obtain  superheat  with  the  superheater 
arrangement  originally  designed  for  coal-burning  con- 
ditions. Obviously  the  moral  is  that  in  order  to  get 
adequate  superheating  in  passing  to  oil  fuel  one  must 
plan  accordingly.  The  new  burners  seem  to  have  made 
possible  a  distinguished  success  in  the  intensive  and 
most  thorough  combustion  obtained  through  their 
agency,  and  the  result  should  give  encouragement  to 
the  use  of  oil  in  other  plants  where  forcing  boilers 
becomes  necessary  and  where  oil  can  be  obtained  at  a 
reasonable  figure.  However,  these  results  should  not  be 
considered  justification  for  widespread  substitutions  for 
coal. 


Community  Has  Prior  Rights 
on  Hij>;hways 

STRICT  enforcement  of  rights  derived  from  prior 
occupation  of  highways  as  between  public  utilities 
may  result  in  actual  detriment  to  the  community.  This 
is  a  thought  that  those  engaged  in  solving  the  problems 
developed  by  the  use  of  the  highways  by  utilities  must 
keep  in  mind.  Highways  exist  for  public  convenience, 
and  public  needs  have  always  dictated  the  manner  of 
their  use.  It  is  not  many  years  since  restrictions  that 
new  appear  absurd  were  placed  on  the  use  of  highways 
by  automobiles  because  the  horse-drawn  vehicle  was 
dominant.  Today  the  restrictions  that  exist  are 
designed  to  maintain  the  most  advantageous  use  of 
highways  by  all  kinds  of  conveyances.  That  horse-drawn 
vehicles  have  superior  because  prior  rights  no  sensible 
man  would  maintain,  since  to  apply  such  a  rule  would 
result  in  serious  injury  to  the  community. 

The  same  principle  that  has  governed  the  develop- 
ment of  vehicular  use  applies  to  the  use  made  by  public 
utilities.  The  question  at  issue  between  utilities  is  not 
one  as  to  the  rights  of  two  parties  but  one  concerning 
the  rights  of  three  parties,  the  third  party  having  pro- 
vided the  highway  for  its  own  convenience  and  not  for 
the  convenience  of  individuals.  In  any  question  of 
priority  of  rights  on  highways  the  public  alone  holds 
priority,  and  the  rights  of  utilities  will  hold  only  so  far 
as  they  do  not  prove  detrimental  to  public  interest.  An 
interesting  example  of  the  manner  in  which  this 
principle  works  out  is  the  existing  tendency  observable 
where  rural  distribution  lines  are  being  demanded.  The 
tendency  in  the  past  has  been  to  penalize  distribution 
lines  for  interference  with  ground-return  telephone 
circuits. 

With  the  constantly  growing  realization  of  the  value  of 
central-station  service  has  come  the  realization  that 
such  penalization  is  a  bar  to  obtaining  the  desired 
service.  The  result  is  the  collapse  of  attempts  to  pro- 
tect obsolete  telephone  practice  at  the  expense  of 
another  utility.  The  interested  public  has  discovered 
that  its  prior  rights  demand  a  better  treatment  of  the 
problem. 


James  Gilbert  White 

An  engineer  of  international  reputation  who  early   recognized    the    commercial   possibilities    of 
electricity  and  who  has  developed  a  great  organization  to  finance,  to  build  and  to  operate 


THIRTY  years  or  more  ago,  when  the  commercial 
use  of  electricity  was  in  its  infancy,  it  required 
unusual  courage  for  engineers  to  try  out  hew 
ideas,  but  those  who  dared  and  wei-e  successful 
have  been  well  rewarded.  Among  these  is  J.  G. 
White.  His  wide  vision,  added  to  his  natural  ability 
as  an  organizer  and  builder,  has  made  for  him  an 
enviable  position  In  the  field  of  public  utilities. 
When  the  electric  street  railway  was  being  urged 
MS  tlie  succi'.s.sur  to  tlic  iioT'se-di'iiwn  car  Mr.  Wliite 
WHS  one  of  its  most  a<-tiv«'  suppoi'tei's.  In  189.5  he 
built  the  road  which  w.ts  to  set  the  standard  foi- 
inotlern  Intfrurban  electrit^  trnction  systems.  Tliis 
was  a  hlKli-spoed  line  from  Buffalo  to  Niagara  Falls, 
and  so  far  as  can  be  learned  it  was  the  first  to  use 
the  four-motor  equipment  with  series-multiple  con- 
trol. To  hrm  is  given  the  credit  for  demonstrating 
in  a  practical  Installation  the  effectiveness  of  the 
three-wire  principle  with  220  volts  on  each  side. 
This  succe.'^sful  demonstration  was  made  early  in  his 
'■.'ireer   at   Kearney,   Neb. 

It  was  re;illy  tile  Iiulfalo-Nlagara  Falls  installa- 
tion, which  Included  the  building  of  a  transmission 
line  with  wti.'tt  was  then  a  r^'cord  capacity — 5.000 
hp. — that  brought  Mr.  White  into  engineering  pi-omi- 
nence.  .Since  then  commissions  have  come  to  him 
from  every  part  of  the  world.  A  compilation  of 
the  projects  with  which  he  or  his  company  have 
been    associated    includes    tiilrty-one    hydro-electric 


developments  and  flfty-flve  steam-power  plants  with 
a  combined  ultimate  capacity  of  1,060,915  hp.. 
seventy-one  traction  systems  having  a  total  mile- 
age of  1.768,  twenty-four  transmission  systems  with 
a  total  mileage  of  1,399,  besides  much  other  work. 
Mr.  White  was  born  Aug.  29,  1861,  at  Milroy 
Pa.,  and  at  the  age  of  twenty  was  graduated  In  the 
arts  course  from  the  Pennsylvania  State  College. 
He  then  took  up  engineering  at  Lehigh  and  later 
at  Cornell,  from  which  institution  In  1885  he  re- 
ceiveil  the  degree  of  doctor  of  philosophy,  having 
specialized  in  electricity.  During  tlie  nixt  two  years 
lie  w.'is  instructor  in  physics  In  the  University  of 
Nebraska,  ami  in  1887  with  others  Joined  in  organ- 
izing the  Wi'ster-n  Engineering  Company,  which 
three  years  Inter  was  sold  to  the  Edison-lTn'ted 
.Manufacturing  Company,  with  which  he  was  asso- 
ciated for  a  sliort  time.  He  resigned  to  develop  an 
engineering  business  under  his  own  name.  This 
business  has  expanded  into  one  of  intei-n.atlonal 
scope  and  incluiies  a  utility  management  division 
and  an  engineering  division,  each  now  conducted  by 
a  separate  subsidiary  corporation.  This  success  of 
.Mr.  White  in  public  utility  management  and  oijer- 
alion  probably  Is  due  more  tli.'in  anytliing  t»lse  to 
two  (lual'ties  not  often  manifest  In  tiie  same  Indi- 
vidual, his  lln.ancl.-il  .-iblllty  and  ills  constart  recog- 
nition of  the  necessity  for  h.aving  and  holding  the 
public  good  will. 


Designing  Direct  and  Indirect  Illumination 

(Copiirighted,  I9t0) 

Practical  Method  of  Determining  Illumination  in  a  Given  Plane  for 
Either  Direct  or  Indirect  Fixtures  and  an  Original  Scheme  of  Calculating 
Foot-Candle  in  One  Horizontal  Plane  from  Values  Obtained  in  Another 

By  M.  M.  SAMUELS  and  C.  O.  von  DANNENBERG 

Electrical  Division  J.  G.  White  Engineering  Corporation 


,INCE  the  introduction  of  the  foot -candle  meter 
means  have  been  placed  in  the  layman's  hands 
whereby  he  can  easily  check  a  lighting  instal- 
lation as  to  its  distribution  and  efficiency. 
Therefore  it  is  no  longer  sufficient  for  the  lighting 
engineer  to  determine  the  types  and  spacings  of  fixtures 
for  a  particular  installation  by  rough  assumptions  and 
practical  guesses. 

While  the  problem  of  predetermination  is  compara- 
tively simple  where  direct  reflectors  are  used,  it  become^ 
intricate  and  very  difficult  for  indirect  or  semi-indirect 
fixtures.  Even  with  direct  reflectors,  however,  accurate 
methods  are  not  yet  sufficiently  used  and  some  of  the 
practical  short  cuts  which  simplify  the  problem  and 
save  a  great  deal  of  tedious  and  monotonous  detail 
figuring  are  not  appreciated.  Short  cuts  developed  by 
the  authors  are  therefore  outlined  here  and  some  new 
practical  methods  are  suggested  which  the  authors  have 
worked  out  for  the  predetermination  of  indirect  or  semi- 
Indirect  illumination. 

The  well-known  fundamental  law  upon  which  all 
lighting  estimates  and  measurements  are  based  will  be 
briefly  stated  as  an  introduction  to  the  subject.  In  Fig. 
1  A  represents  a  point  source  of  light.  If  on  a  light 
beam  AB  at  an  angle  0  to  the  perpendicular  at  a  dis- 
tance of  one  foot  from  light  point  A  the  photometer 
reads  cp.  candlepwwer,  then  the  illumination  on  a  plane 
b  which  is  perpendicular  to  the  beam  AB  at  a  point  B 
where  the  beam  strikes  the  plane  b  is  cp.  ^AB)'  foot- 
candles.  If  the  distance  AB  is  termed  r,  then  the 
illuminations  on  plane  b  at  point  B  is  cp./r'. 

On  the  horizontal  plane  a  the  illumination  at  the 
same  point  B  is  then  (cp.  '>■")  cos  6  =  (cp.  cos  "6)/!', 
where  /;  is  vertical  distance  from  light  point  A  to  plane 
o.  The  term  (cos  '^)h'  is  commonly  known  as  the  "mul- 
tiplier," and  its  values  for  all  horizontal  and  vertical  dis- 
tances within  practical  working  limits  have  been  worked 
up  in  the  form  of  tables  which  may  be  found  in  "Railway 
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FIGS.    1    AND  2  —  METHOD  OK   DEVELOPING  FOOT-CANDLE   CURVE 

FOR  A  CERTAIN  PLANE  FROM  THAT  FOR  ANOTHER 

lUvimlnntion   on    plane   6    at    B   equals   cp./r'';    on   plane   a    at    B 
It  Is   (cp.cosV)    -H    H. 

Electrical  Engineers'  Handbook,"  by  C.  W.  Bender,  as 
well  as  in  the  bulletins  of  the  engineering  department 
of  the  National  Lamp  Works  of  the  General  Electric 
Company.  The  angles  for  various  horizontal  and  ver- 
tical distances  may  be  found  in  the  same  sources.  I.  W. 
Gross  has  replaced  these  tables  by  curves  which  serve 


the  same  purpose.  (See  Electrical  World,  June, 
19,  1920.)  The  experience  of  the  writers,  however,  is 
that  the  tables  are  much  handier  than  the  curves. 

For  non-transparent  metal  reflectors  the  manufac- 
turers generally  furnish  "real"  polar  curves,  which  are 
determined  in  the  laboratory  by  photometer  readings 
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FIG.  Z — TYPICAL  DISTRIBUTION  OF  FIXTURES  IN  A  ROOM 

and  which  give  the  candlepowers  for  the  particular 
shade  and  a  particular  size  of  lamp  as  a  function  of  the 
angles  which  the  particular  light  beams  form  with  the 
vertical.  The  candlepower  values  given  in  these  polar 
curves  (curves  .4  in  Figs.  1  and  4),  having  been  derived 
by  actual  photometric  measurements,  may  be  considered 
as  equivalent  to  integrations  over  the  full  surface  of 
the  reflector  and  are  used  as  if  the  light,  instead  of 
coming  to  each  point  from  all  points  on  the  reflecting 
surface,  actually  came  from  a  point  source  which  is 
located  approximately  in  the  center  of  the  lamp  filament 
and  which  may  be  called  for  practical  purposes  the 
focus  of  the  fixture. 

Usual  Procedure  for  Direct  Reflectors 
If  a  design  is  required  for  an  illumination  by  direct 
reflectors,  the  procedure  is  as  follows:  A  certain  type 
of  reflector  with  a  given  polar  curve  is  assumed.  The 
experienced  illuminating  engineer  will  easily  select  by 
experience  the  reflector  which  will  approximately  meet 
his  requirements.  A  certain  spacing  of  the  fixtures  as 
well  as  a  suitable  elevation  is  next  assumed,  also  by 
experience.  Then  a  certain  number  of  points  ( 1,  2,  3, 
etc.,  in  Fig.  3")  are  selected  for  the  purpose  of  deter- 
mining the  illumination. 

In  order  to  determine  the  illumination,  for  instance, 
at  a  point  1  in  Fig.  3,  the  horizontal  and  vertical  focal 
distance  must  be  measured  from  point  1  to  fi.xture  A. 
For  each  horizontal  and  vertical  distance  the  angle  0 
is  found  from  the  appropriate  table  or  curves.  For  this 
particular  angle  0.  the  candlepower  value  (cp.)  is  taken 
from  the  polar  curve  ".4"  in  Fig.  1  or  Fig.  4  and  multi- 
plied by  the  multiplier,  which  may  be  obtained  from  the 
tables  or  curves,  the  product  giving  the  illumination  in 
foot-candles  at  point  1  on  the  particular  horizontal  plane 
illuminated  from  fixture  A  only  and  assuming  that  all 
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.  fiG.   4 — FOOT-CANDLE  CURVES  FOR   DIFFERENT  PLANES 

DETVELOPED  FOR  A  SPECIFIC  DIRECT  REFLECTOR 

other  fixtures  B,  C,  D,  etc.,  are  not  working.  Then  the 
same  procedure  is  repeated  for  point  1  with  every  one 
of  the  other  fixtures,  B,  C,  D,  etc.,  thus  obtaining  the 
foot-candles  at  1  for  each  of  the  fixtures  when  all  other 
fixtures  are  not  working.  The  addition  of  all  these  foot- 
candle  values  gives  the  actual  total  foot-candles  at  point 
]  when  all  fixtures  are  working  at  the  same  time. 

The  same  procedure  must  be  repeated  for  all  other 
points  2,  3,  4,  5.  etc.  The  more  points  used  the  more 
accurate  is  the  analysis. 

The  procedure  which  is  generally  used  by  those  engi- 
neers who  desire  to  estimate  illumination  correctly  is 
very  tiresome  and  can  be  considerably  simplified  by  the 
method  which  follows: 

Simplifying  Calculations  for 
Direct  Fixtures 

In  the  majority  of  cases  all  fixtures  in  a  room  will  be 
of  the  same  type  and  will  be  suspended  at  the  same 
vertical  distance  from  the  plane  of  illumination.  Table 
I  may,  therefore,  be  calculated  for  the  particular  fixture 
for  various  horizontal  distances  from  the  fixture  and 
the  given  vertical  distance  from  same.  Curve  C  in  Fig. 
4  may  then  be  plotted,  and  the  foot-candle  values  for 
each  point  from  each  fixture  in  foot-candles  can  then  be 
taken  from  this  curve  by  simply  reading  the  foot- 
candle  values  for  the  respective  horizontal  distances. 
This  curve  C  can  be  kept  on  file  and  used  in  the  future 
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at  any  time  when  the  same  fixture  is  used  at  the  same 
elevation,  even  though  the  spacing  may  be  different, 
without  the  necessity  of  any  tables  or  calculations. 

A  graphic  method  for  plotting  curve  C  from  curve  A 
was  developed  by  Dr.  Robert  Boker  (see  Elektrotech- 
nische  Zeitschrift,  Jan.  8,  1920,  page  25.)  This  method 
might  be  used  should  no  tables  be  available,  but  its  ap- 
plication is  extremely  tedious  as  well  as  cumbersome, 
and  its  practical  utility  is  doubtful  when  the  N.  E.  L.  A. 
tables  are  available. 

But  even  for  cases  when  the  same  fixture  is  used  at 
a  new  elevation  the  authors  have  devised  a  method  to 
obtain     curves     for 

any    elevation    if    a  ^'^  ^ 

curve  is  already 
available  for  a 
given  elevation. 

In  Fig.  2  let  B  be 
a  curve  already  de- 
veloped for  a  certain 
fixture  for  a  horizon- 
tal plane  b,  having 
a  vertical  distance 
OE  from  focus  0; 
it  is  desired  to  de- 
velop a  similar  curve 
-Y  for  another  plane 
X  having  a  vertical 
distance  OF  from 
focus  O.  On  any 
radius  OK  let  OG  = 
c  in  feet  and  OK  = 

(/  in  feet.  Furthermore,  let  GL  ^  a  ^  foot-candles  at 
point  G  on  plane  b  and  PM  :^  a;  =  foot-candles  at  point 
K  on  plane  x;  then  x  =  (cVd*)   a. 

Thus  a  number  of  radii  may  be  drawn  from  0,  the 
values  d,  c  and  a  scaled,  and  thus  the  values  x  calculated 
and  curve  X  plotted. 

In  Fig.  4  curve  B  was  plotted  by  first  calculating  the 
values  in  Table  I.  Curve  C  was  then  developed  from 
curve  B  by  applying  the  method  just  described.  Par- 
ticular attention  must  be  called  to  the  fact  that  the 
relation  between  curves  B  and  A'  (Fig.  2)  given  above 
is  for  the  same  light  beam  and  not  for  the  same  hori- 
zontal distance  from  the  fixture.  Thus  the  value  x  = 
PM  is  developed  for  a  horizontal  distance  FK  from  the 
value  a  =^  GL,  which  is  for  a  horizontal  distance  EG, 
for  the  reason  that  both  points  G  and  K  are  on  the  same 
light  beam  and  only  for  a  horizontal  distance  of  O  is 
the  light  beam  in  the  perpendicular   {OE  and  OF). 

Curve  X  has  also  been  derived  from  curve  B  graphi- 
cally, without  any  calculation  whatever,  by  Ford  Kurtz 
of  the  J.  G.  White  Engineering  Corporation. 

Referring  to  Fig.  2,  and  letting  c  =  OK  and  d  =  OG, 
it  will  be  noted  that 

a  :x  =  l/c':l/d' 
or  x/a  =  cVd'=  (cVd)  (1/d) 

cr  (x/c')/d  =  a/d. 

In  Fig.  5  make  AB  =  d,  then  draw  the  perpendicular 
BC,  making  ABC  =  90  deg.  and  BC  =  c.  Then  connect 
A  with  C  and  erect  at  C  a  perpendicular  on  AC,  making 
P  =  90  deg. ;  then  BD  —  c'/d. 

Then  draw  any  angle  (y  in  Fig.  6).  and  make  EF 
=  d  and  FG  =  a.  Then  make  EH  =  c'/d,  taken  from 
Fig.  5.  Connect  F  with  H  and  draw  a  line  through  G 
parallel  to  FH  and  intersecting  continuation  of  EH  at 
K.    Then  HK  =  x. 

From  curves  C  and  B  in  Fig.  4  it  is  easy  to  work  up 
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Table  II,  giving  total  foot -candles  for  each  of  the  points 
1,  2,  3,  etc.,  with  all  lixtures  .4,  /?,  (',  D,  etc.,  working  in 
a  room  shown  in  Fig.  2.  In  the  particular  case  illus- 
trated the  values  are  given  for  two  different  planes  of 
illumination,  one  12  ft.  (3.6  m.)  below  the  focus  of  the 
fixture,  derived  from  curve  B,  and  the  other  14  ft. 
(4.2  m. )  below  the  focus  of  the  fixture,  derived  from 
curve  C  (  Fig.  4). 

With  the  values  obtained  from  Table  II,  it  is  now 
possible  to  plot  curves  giving  the  actual  distribution  of 
illumination  throughout  the  room  on  a  horizontal  plane. 
Such  curves  are  given  in  Fig.  8.  For  some  purposes  this 
distribution  would  be  sulliciently  satisfactory,  whereas 
for  other  purposes  it  would  not  be  uniform  enough.  It 
will  easily  be  seen  that  even  though  the  fixtures  are 
pretty  close  to  the  walls  the  illumination  drops  off  con- 
siderably along  the  wall.  Actually  the  illumination  is 
somewhat  more  uniform  than  the  curves  indicate  owing 
to  the  reflection  of  ceilings,  walls,  etc.  If,  therefore,  a 
more  uniform  distribution  should  be  required,  it  would 
be  necessary  either  to  select  a  different  type  of  reflector 
or  to  install  bracket  fixtures  along  the  wall  to  make  the 
necessary  corrections  in  the  curves. 

How  Method  Is  Applied  to  Indirect  and 
Semi-Indirect  Reflectors 
The  above  methods  cannot  be  applied  directly  to 
indirect  or  semi-indirect  fixtures.  Polar  curves  are 
generally  not  furnished  for  totally  indirect  fixtures,  and 
even  if  they  were  furnished,  it  would  only  be  possible 
to   use   them   for   the   purpose   of   predetermining   the 
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FIG.  7 — DISTRIBUTION  CURVES  DEVELOPED  FROM  TABLE  II 

Upper  curve  of  each  pair  is  for  plane  12  ft.  below  lamp,  while 
lower  curve  Is  for  14  ft. 

illumination  on  the  ceiling,  which  in  most  cases  is  of 
very  little  interest,  and  it  would  not  be  possible  to  use 
them  for  the  purpose  of  predetermining  the  illumination 
on  a  working  plane,  such  as  desk  plane  or  lathe  plane. 
For  semi-indirect  fixtures  two  polar  curves  would  have 
to  be  given,  and  it  would  be  very  difficult  even  to  pre- 
determine the  illumination  on  the  ceiling.  The  fixtures 
being    inverted,    the    real    polar   curve    which    can    be 
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FIG.  8 — FOOT-CANDLE  CURVES  FOR  SEMI-INDIRECT  FIXTURE 

Curve    B    was    dct»^riiilnod    b>'    foot-candl*-*  nictei-    i-oadinK.''    and 

lurves  A,  C  and   D  by  the  authors'  method.  Curve  A  U  refi-rred 

to  as  "fictitious  polar  curve,"  curves  B,  C  and  D  are  for  focal 
distances   of  6,   6   and   7   ft.    respectively. 

obtained  by  laboratory  measurement  would  naturally 
also  be  inverted  and  would  be  of  no  practical  use.  For 
this  type  of  illumination  it  is  necessary  to  obtain  by 
direct  measurement  the  foot-candle  curve,  similar  to 
curves  "Z?"  and  "C"  in  Fig.  5.  Fortunately  this  has 
been  made  possible  by  the  foot-candle  meter.  It  is 
only  necessary  to  install  a  single  fixture  and  measure 
the  foot-candles  directly  at  different  horizontal  distances 
from  the  focus  but  keeping  the  foot-candle  meter  at  all 
times  on  the  same  horizontal  plane. 

Rut  whereas  the  polar  curve  for  a  direct  fixture  is 
universal  and  is  independent  of  the  manner  in  which 
the  fixture  is  suspended  or  of  the  characteristics  of  the 
ceiling,  the  directly  determined  foot-candle  curve  for 
indirect  or  semi-direct  fixtures  is  applicable  only  to  the 
particular  conditions  under  which  the  values  were  meas- 
ured which  were  used  to  make  up  the  curve. 

But  for  the  same  ceiling  conditions  and  the  same 
suspension  of  the  fixture  the  method  suggested  by  the 
authors  and  described  above  can  be  employed  to 
advantage.  If  a  curve  has  been  determined  experi- 
mentally for  a  certain  plane  of  illumination,  it  is  not 
necessary  to  make  any  further  tests  in  order  to  obtain 
foot-candle  curves  for  any  other  planes.  The  curves 
for  the  other  planes  can  be  derived  from  the  foot- 
candle  curve  determined  by  experiment  by  means  of  the 
semi-graphic  or  totally  graphic  methods  described 
above.  Thus  curve  B  in  Fig  8  was  determined  by 
direct  reading  with  the  foot-candle  meter,  for  an  I.  P. 
Frink  fixture  No.  551,  which  is  of  the  semi-indirect 
type.  The  focus  of  the  fixture  was  approximately  24 
in.  (61  cm.)  from  the  ceiling,  and  the  foot-candle  meter 


table  II— FOOT-CANDLE  DATA  FOR  ROOM  SHOWN  IX  FIG.  3,  USING  FIXTURE  DISTRIBUTION  CURVE  SHOWN  IN  FIG.  4 

D— Horiiontal  diatauro  (approiimato)  of  respective  points  I,  2.  3.  etc.,  from  fixture  A,  B,  C,  etc.    Fi— Foot-candlee  at  respective  points  I,  2,  3,  etc., 
from  respoctivcjfixtures  A ,  R,  C,  etc.,  using  curve  B  in  Fig.  4.    Ft — Same  using  cur%*e  C  in  Fig.  4. 
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was  kept  on  a  plane  5  ft.  (1.5  m.)  below  the  focus. 
Curves  C  and  D  were  then  plotted,  by  means  of  the 
authors'  method  described  above,  for  planes  6  ft. 
(1.8  m.)  and  8  ft.  (2.4  m.)  respectively  below  the  focus. 
Readings  by  the  foot-candle  meter  on  these  planes  of  6 
ft.  and  8  ft.  proved  the  curves  C  and  D  to  be  nearly 
enough  correct  for  all  practical  purposes. 

From   the   curves  shown   in   Fig.    8,    Table   III   was 


TABLE 

III— DERIVATION 

OF  CURVE  A 

FROM   CIRVE  B   (FIG 
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developed,  which  was  used  for  the  purpose  of  plotting 
the  distribution  curves  shown  in  Fig.  9  for  three  dif- 
ferent planes  for  a  room  shown  in  Fig.  3.  The  lamp 
used  was  a  200-watt  gas-filled  tungsten. 

It  is  furthermore  possible  to  develop  a  curve  A  in 
Fig.  8  by  reversing  the  method  used  in  connection  with 
Figs.   1   and   4,   in  which   case  curves   B  and  C  were 
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Observa+ion    Points   in    Room 

FIG.  9— DISTRIBUTION  CURVES  FOR  ROOM   SHOWN   IN   FIG.  3 

EQUIPPED  WITH  INDIRECT  FIXTURES 

In   each  case  the  upper  curve   is   for   a   plane    5   ft.    below   the 
focus,  the  next  6  ft.  and  the  lowtst  7   ft. 

derived  from  curve  A.  Curve  A  in  Fig.  8  can  thus 
similarly  be  derived  from  curve  B.  But  whereas  curve 
A  in  Fig.  4  is  determined  in  the  laboratory  by  direct 
photometric  measurements,  curve  A  in  Fig.  8  cannot  be 
80  determined.  It  is  a  "fictitious"  curve  and  may  be 
termed  the  "fictitious  polar  curve"  of  an  indirect  or  semi- 
indirect  fixture.  Once  this  curve  is  obtained  by  the 
method  suggested  by  the  authors,  foot-candle  curves 
could  easily  be  derived  from  it.  It  could  also  be  used 
for  the  purpose  of  predetermining  illumination  on 
vertical  planes.  Whereas  for  direct  reflectors  the  actual 
polar  curve  represents  an  integration  over  the  whole 
area  of  the  reflector,  the  fictitious  polar  curve  of  a 
totally  indirect  reflector  would  represent  an  integration 
over  the  whole  ceiling  area  and  the  fictitious  polar  curve 
for  semi-indirect  fixtures  would  represent  an  integra- 
tion over  the  whole  ceiling  area  plus  an  integration  of 
the.direqt  illumination. 


In  spite  of  the  fact  that  indirect  illumination  has 
been  in  general  use  for  some  time,  it  must  be  admitted 
that  there  are  very  few  fixtures  on  the  market  for  this 
purpose  to  satisfy  the  requirements  of  the  conscientious 
illuminating  engineer.  Manufacturers  should,  there- 
fore, be  urged  to  study  the  problem  more  thoroughly 
than  they  have  hitherto  done,  and  they  should  be 
required  to  furnish  with  all  their  indirect  or  semi- 
indirect  fixtures  the  respective  fictitious  polar  curves  for 
certain  practical  ceiling  conditions  and  to  develop  by 
research  practical  factors  to  apply  to  different  ceiling 
conditions.  When  this  shall  have  been  done  a  great  deal 
of  time  and  money  will  be  saved  on  lighting  instal- 
lations, and  the  greatly  increased  uniformity  in  the 
distribution  of  illumination  will  aid  materially  in 
reducing  "eye  fatigue." 


Physical  Characteristics  of  Babbitts 

FOUR  main  reasons  were  given  by  T.  D.  Lynch, 
research  engineer  Westinghouse  Electric  &  Manu- 
facturing Company,  East  Pittsburgh,  Pa.,  in  a  paper 
on  "Babbitts  and  Babbitting"  presented  before  the  Pitts- 
burgh Section  of  the  Association  of  Iron  and  Steel  Elec- 
trical Engineers,  for  the  slow  progress  made  toward  the 
adoption  of  a  standard  babbitt — first,  the  lack  of  stand- 
ard methods  of  physical  test  so  as  to  give  comparative 
results  in  a  reasonably  short  time;  second,  the  general 
lack  of  facilities  for  the  proper  control  of  the  tempera- 
ture of  the  metal  in  the  babbitting  pot  as  well  as  lack 
of  care  to  prevent  the  admixture  of  other  ingredients; 
third,  the  varying  conditions  of  service,  such  as  size 
of  bearing,  bore  allowance  pressure,  speed,  lubrication, 
constant  and  intermittent  service,  surrounding  tempera- 
ture and  vibration ;  fourth,  cost. 

The  experience  of  the  Westinghouse  Electric  &  Manu- 
facturing Company  with  tin-base  babbitts  has  resulted 
in  a  selection  of  a  composition  between  that  of  grades 
No.  2  and  No.  3,  having  approximately  10  per  cent 
antimony  and  5  per  cent  copper — the  remainder  tin. 
This  metal  flows  readily  into  linings  -k  in.  thick  and 
lighter,  while  a  higher  copper  content,  such  as  that 
of  No.  3  (a  most  excellent  babbitt)  tends  to  sluggish- 
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ness  when  being  poured,  resulting  in  the  necessity  for 
much  thicker  linings  than  A  in.  Likewise  experience 
with  lead-base  babbitts  has  resulted  in  a  selection  of 
a  composition  between  Nos.  7  and  8,  having  approxi- 
mately 14  per  cent  antimony  and  8  per  cent  tin,  with 
not  over  0.5  per  cent  copper  and  the  remainder  lead, 
resulting  in  a  metal  that  flows  even  more  readily  than 
the  tin-base  composition  and  wears  well. 


Central-Station  Financing* 

Viewpoint  of  Investment  Banker    -Sniall  Investors  Now  Buy  Greater  Part  of  Utility  Bonds 
Limitations  to  Suit  Purchaser     Proper  Ratio  of  Debt  to  Capitalization  and  of 
Earnings  to  Interest     Day  of  Speculative  Profits  Past 

By  H.  M.  ADDINSELL 

Harris,  Forbes  &  Company,  New  York 


IT  IS  obvious  that  there  is  no  financial  or  other 
institution  so  replete  with  funds  that  out  of  its 
owTi  resources  it  can  supply  the  large  amount  of 
money  constantly  required  for  your  great  and 
growing  industry.  Even  if  there  were,  prudence  would 
prevent  such  an  institution  putting  all  its  eggs  in  one 

basket.     The    investment      

banker,  if  he  is  wise  and 
expects  to  continue  in 
business,  buys  only  what 
he  can  resell  to  his  clients, 
the  investing  public.  Just 
who  is  the  investing  pub- 
lic? In  this  connection 
the  following  statement 
of  Carl  D.  Jackson,  chair- 
man of  the  Wisconsin 
Railroad  Commission, 
will  be  of  interest: 

"The  actual  ownership 
of  most  public  utilities  is 
by  the  people  themselves. 
The  first  liens  on  most 
public  utilities  are  very 
often  owned  by  trust  com- 
panies, banks,  and  largely 
by  insurance  companies 
throughout  the  United 
States.  Nearly  every  man 
carries  an  insurance 
policy.  The  average  citi- 
zen has  a  bank  account, 
yet  not  one  citizen  out  of 
a  hundred  realizes  that  in 
one  form  or  another  his 
actual  savings  and  insur- 
ance and  his  wife's  and 
children's  welfare  depend 

upon  the  solvency  and  continued  operation  of  public 
utilities.  There  is  probably  not  one  in  fifty  whom  we 
meet  on  the  street  who  does  not  own  a  part  of  a  public 
utility,  whether  he  knows  it  or  not." 

The  investing  public  of  today,  so  far  as  the  bonds  or 
notes  of  electric  service  companies  are  concerned,  is 
different  from  that  of  past  years.  Banks  and  institu- 
tions are  generally  out  of  the  market  for  this  class  of 
security;  large  private  investors  cannot  afford  to  buy 
them  for  income-tax  reasons,  with  the  result  that  the 
large  majority  of  our  present  sales  of  public  utility 
bonds  are  to  small  investors — the  man  in  the  street — 
with  one  thousand,  two  thousand  or  possibly  five  thou- 
sand dollars  to  invest.  Not  only  on  account  of  the  direct 
or  indirect  financial  relation  are  your  problems  those 
of  the  man  in  the  street,  but  also  because  of  the  eco- 
nomic importance  of  your  industry,  as  the  growth  and 
prosperity  of  the  communities  you  serve  are  directly 
affected  by  the  character  and  extent  of  the  facilities 
with  which  you  are  able  to  provide  them. 


From  Mr.  Addinsell's  Paper 

The  investor  does  not  want  a  bond  issued  under  a  mort- 
gage where  the  present  character  of  the  property  or  se- 
curity may  be  changed  by  the  escrow  conditions;  hence  the 
limitation  ehminating  securities  as  the  basis  for  the  issue 
of  future  bonds,  the  hmitation  regarding  the  character  of 
physical  property  that  may  be  made  the  basis  of  a  future 
bond  issue,  and  the  "disconnected  property"  and  franchise 
restrictions. 

It  would  perhaps  be  reasonably  conservative  to  say  that 
no  more  than  three-fourths  of  the  capitalization  should  be 
represented  by  mortgage  debt  and  one-fourth  by  stock, 
and  a  two-thirds  and  one-third  ratio  would  be  even  more 
sound  and  conservative. 

To  retain  a  first-class  status  in  the  minds  of  bond  pur- 
chasers, a  company  must  show  at  least  a  two-for-one  earn- 
ing ratio. 

The  day  of  possible  large  speculative  profits  in  public 
utility  securities  is  past.  With  the  regulation  that  exists 
and  the  incontrovertible  fact  that  these  industries  are  an  in- 
dispensable and  permanent  part  of  the  economic  structure 
of  the  communities  they  serve,  they  are  partaking,  and  I 
think  will  partake  increasingly,  of  the  nature  of  quasi - 
municipal  securities. 

The  solution  of  all  the  problems  of  the  electric  light  and 
power  companies  is  very  simple  to  express  but  probably 
very  difficult  to  achieve.  It  is  simply  to  arrive  at  a  com- 
plete and  mutual  understanding  of  one  another's  problems, 
which  when  arrived  at  will  make  possible,  if  approached 
in  a  spirit  of  sympathy  and  fair  play,  the  equitable  adjust- 
ment of  our  relations  to  one  another. 


•Part  of  a  paper  read  before  the  Association  of  Edison  Illumi- 
nating Companies  at  New  London.  Conn.,   Sept.   13-16.   1920. 


Your  industry,  in  common  with  all  others,  must  face 
the  high  cost  of  the  materials  and  labor  that  make 
possible  the  creation  of  your  product  as  well  as  the 
high  rental  value  of  the  money  you  must  have  to  pro- 
cure such  materials  and  labor.  We  also  know  that  at 
the  moment  the  securities  of  public  utility  companies 

do  not  find  the  same  de- 
gree of  favor  with  invest- 
ors that  they  once  enjoyed. 
Confidence  is  returning 
slowly,  and  the  wary  in- 
vestor must  be  wooed  with 
an  attractive  bait  if  he 
can  be  interested  at  all  in 
public  utility  bonds.  What 
must  this  bait  be?  Prime 
security,  high  interest 
rate  and,  with  the  excep- 
tion of  the  very  choicest 
issues,  a  conversion  or 
some  similar  feature  to 
add  also  a  speculative  pos- 
sibility to  the  investment. 
Theoretically  there  are 
three  means  available  to 
an  electric  light  and  power 
company  by  which  it  may 
obtain  additional  funds 
for  the  additional  capital 
expenditures  that  are  con- 
stantly and  continuously 
required — (1)  by  sales  of 
additional  stock;  (2)  by 
borrowings,  secured  by 
mortgage  or  note,  and  (3) 
by  use  of  surplus  earn- 
ings. As  a  matter  of  prac- 
tice, however,  only  the 
first  two  methods  are  available,  as  even  if  surplus  earn 
ings  are  temporarily  used  for  new  construction,  these 
items  go  into  capital  account  and  are  eventually  repre- 
sented by  capitalization  in  the  form  of  either  stock  or 
indebtedness.  Generally  speaking,  the  means  that  per- 
mit a  company  in  good  times  and  bad  to  raise  the  major 
part  of  its  funds  at  the  most  advantageous  rate  are 
the  sale  of  its  funded  obligations,  bonds  or  notes. 

More  Flexibility  in  Present-Day  Mortgages 

Past  mistakes  in  creating  small  authorized  mortgage 
issues  have  been  recognized  and  cured  by  providing  for 
very  large  or  unlimited  authorized  issues.  A  recog- 
nition of  the  lack  of  flexibility  in  old  mortgages  to  meet 
changing  market  conditions  and  permit  the  companies 
to  avail  themselves  of  their  prime  security  under  vary- 
ing market  conditions  has  led  to  the  provision  in  modern 
mortgages  which  permits  the  issue  of  bonds  thereunder 
in  so-called  series,  with  the  right  to  make  the  maturity 
and  the  face  interest  rate  appropriate  to  the  then  ex- 
isting market  conditions.  This  provision  generally  in- 
cludes also  the  right  to  refund  existing  series  by  the 
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issue  of  a  new  series.  Such  mortgages  should,  how- 
ever, contain  some  restriction  on  the  creation  of  shorter 
series  than  any  existing  series,  on  the  theory  that  while 
the  creation  of  a  shorter  series  does  not  prejudice  the 
intrinsic  position  of  an  already  outstanding  longer  one, 
investors  look  with  disfavor  on  the  possibility  of  a 
series  of  bonds  being  issued  later  with  a  preferential 
position  as  far  as  payment  of  principal  is  concerned. 

The  investor  does  not  want  a  bond  issued  under  a 
mortgage  where  the  present  character  of  the  property 
or  security  may  be  changed  by  the  escrow  conditions; 
hence  the  limitation  eliminating  securities  as  the  basis 
for  the  issue  of  future  bonds,  the  limitation  regarding 
the  character  of  physical  property  that  may  be  made 
the  basis  of  a  future  bond  issue,  and  the  "disconnected 
property"  and  franchise  restrictions.  He  is  also  con- 
cerned as  to  his  relative  lien  on  the  property,  the  con- 
tinuation of  that  relative  lien  and,  in  fact,  the  improve- 
ment of  it.  Out  of  that  has  grown  the  limitation  on 
the  acquisition  of  additional  properties  carrying  prior 
liens. 

We  must  bear  in  mind  that  in  these  big  "series" 
mortgages  we  are  projecting  ourselves  far  into  the 
future.  Of  course,  we  cannot  guarantee  future  man- 
agement, but  we  attempt  to  outline  a  basis  in  these 
mortgages  that  will  confine  a  possibly  unwise  manage- 
ment within  limitations  with  respect  to  the  issue  of 
bonds  that  will  preserve  the  security  and  integrity  of 
the  original  situation  and  which,  on  the  other  hand, 
will  not  hamper  a  sound  management  in  availing  itself 
of  its  prime  security  to  a  proper  extent  in  the  legitimate 
future   development  of  the  property. 

The  Old  Sinking  Fund  and  the  New 

In  industrial  financing  it  is  customary  to  require 
amortization  of  at  least  a  substantial  portion  of  a  loan 
from  earnings  during  the  life  of  the  obligation.  In 
old  electric  light  and  power  mortgages  we  find  sink- 
ing funds  requiring  the  paying  off  of  a  certain  amount 
of  the  bonds  each  year  from  earnings  to  accomplish  this. 
But  the  particular  position  of  public  utilities  does  not 
justify  an  insistence  upon  the  retention  of  this  feature 
in  modern  mortgages.  The  investor  in  your  securities 
must  recognize  frankly  that  your  business  is  a  perma- 
nent and  continuing  one  that  forms  an  important 
economic  part  of  the  life  and  business  of  the  communi- 
ties served;  in  fact,  you  could  not  stop  doing  business 
if  you  would.  Even  if  you  did,  others  would  take  the 
property  on  which  the  bondholder  has  a  mortgage  and 
carry  on  the  business.  And  your  earnings  come  under 
public  franchises,  so  you  cannot  charge  rates  that  would 
permit  you  to  amortize  your  borrowings  out  of  earn- 
ings. Neither  the  public  nor  the  public  service  com- 
missions would  permit  it.  Therefore  the  straight  sink- 
ing fund  is  disappearing  and  in  its  place  comes  the 
sinking  or  improvement  fund. 

The  theory  of  the  old  sinking  fund  was,  of  course, 
to  reduce  the  debt  and  thus  improve  the  relation  be- 
tween property  and  bonds  and  incidentally  create  a 
market  from  time  to  time  for  the  bonds.  The  theory 
of  the  sinking  or  improvement  fund  is  to  improve  the 
relation  between  property  and  bonds  by  permitting 
the  company  either  to  expend  the  funds  arising  there- 
from for  additions  and  extensions  to  the  property,  which 
might  otherwi.se  have  been  made  the  basis  for  the  issue 
of  bonds,  or  to  retire  bonds  therewith.  This  has  ac- 
complished the   result,   although   perhaps   not   quite  so 


definitely  and  satisfactorily  from  the  standpoint  of 
the  bondholder,  for  it  does  not  give  him  a  definite  re- 
curring market  nor  does  it  have  the  same  stimulating 
eff'ect  on  the  market  for  the  bonds. 

As  I  say,  the  action  of  the  sinking  or  improvement 
fund  is  not  so  positive  and  so  concrete  as  that  of  the 
sinking  fund,  and  modern  thought  in  investment  bank- 
ing circles  is  turning  toward  a  requirement  for  a  defi- 
nite percentage  of  gross  earnings  to  be  expended  or 
appropriated  each  year  for  maintenance  and  deprecia- 
tion, relying  on  the  action  of  such  a  fund  to  preserve 
the  integrity  of  the  existing  property  and  on  the  opera- 
tion of  the  escrow  clauses  permitting  the  issuance  of 
bonds  for  75  per  cent  or  80  per  cent  of  expenditures 
to  improve  the  relation  between  property  and  bonds. 

It  may  be  argued  that  a  percentage  of  gross  earnings 
is  not  necessarily  a  scientific  or  accurate  way  to  arrive 
at  the  proper  amount  that  should  be  expended  or 
appropriated  each  year  for  maintenance  and  deprecia- 
tion, and  that  the  true  basis  for  such  a  covenant  would 
be  the  value  of  the  physical  property,  taking  into  con- 
sideration the  rate  of  depreciation  of  the  various  classes 
of  property  involved.  This  may  be  correct  theoretically, 
but  practically,  as  far  as  I  know,  no  one  has  been  able 
to  think  out  a  woi-kable  method  for  applying  the 
principle  ni  a  mortgage;  that  is,  a  method  workable 
and  satisfactory  from  the  standpoint  both  of  the  com- 
pany and  of  the  bondholder.  Furthermore,  as  a  prac- 
tical matter,  we  all  know  that  the  ratio  of  gross  earnings 
to  physical  property  is  apt  to  remain  approximately  the 
same  in  the  average  electric  light  and  power  company, 
and  in  a  number  of  cases  that  we  have  figured  out  the 
percentage  of  gross  agreed  upon  for  maintenance  and 
depreciation  runs  surprisingly  close  to  the  amounts  that 
would  have  been  required  had  they  been  figured  on  the 
basis  of  the  actual  maintenance  and  depreciation 
requirements  of  the  physical  property. 

In  the  interest  of  the  public,  the  stockholders  and 
the  bondholders,  it  is  imperative  that  the  property  of 
the  companies  be  at  all  times  kept  in  good  physical 
condition  and  capable  in  every  way  to  give  the  best 
of  service  at  minimum  cost.  Inasmuch  as  the  bond- 
holders are  asked  to  furnish  the  bulk  of  the  money  to 
create  these  properties  and  at  the  same  time  are  limited 
to  a  definitely  fixed  return  materially  less  than  is  al- 
lowed upon  the  investment  as  a  whole,  it  is  absolutely 
necessary  that  all  mortgages  should  contain  adequate 
and  enforceable  provisions  to  insure  the  making  of  such 
repairs,  renewals  and  replacements  as  may  be  neces- 
sary from  time  to  time  to  preserve  the  integrity  of 
their  security  and  keep  the  property  in  a  high  state 
of   operating   efficiency. 

It  has  become  a  matter  of  practice  to  permit  electric 
light  and  power  companies  to  issue  additional  bonds  for 
75  per  cent  or  80  per  cent  of  the  cash  cost  or  fair  value, 
whichever  is  less,  for  additions  and  improvements  to 
their  property.  In  the  latter  case  this  means  that,  look- 
ing toward  the  future,  you  are  indorsing  the  proposition 
that  it  is  good  practice  to  capitalize  these  companies 
on  the  basis  of  four-fifths  mortgage  debt  to  one-fifth 
stock.  Looking  at  it  from  this  aspect,  I  am  sure  we 
shall  all  agree  that  this  is  not  fundamentally  sound  and 
is  verging  toward  the  situation  of  too  large  a  percent- 
age of  capitalization  being  represented  by  bonds  or 
borrowed  money — the  same  unbalanced  condition  that 
caused  the  past  difiiculties  of  many  of  our  steam  rail- 
roads and  also  of  .some  of  our  public  utilities. 
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It  would  perhaps  \>e  reasonably  conservative  to  say 
that  no  more  than  three-fourths  of  the  capitalization 
should  be  represented  by  mortgage  debt  and  one-fourth 
by  stock,  and  a  two-thirds  and  one-third  ratio  would  be 
even  more  sound  and  conservative.  I  know  that  your 
answer  to  this  proposition  will  be  to  point  out  the  dif- 
ficulties of  raising  junior  money  for  these  properties, 
especially  with  the  kind  of  rate  regulation  that  we  have 
had  in  the  past,  but  here  again  we  should  all  work  for 
the  establishment  of  the  electric  light  and  power  in- 
dustry in  the  minds  of  the  public  and  the  commissions 
in  such  a  way  that  the  investor  in  the  equities  will  feel 
sure  of  a  reasonable  fixed  return  even  if  the  speculative 
possibilities  are  largely  eliminated  by  such  regulation. 

It  has  also  been  customary  in  the  past  in  the  best 
bond  issues  to  have  a  requirement  that  net  earnings 
must  be  equal  to  twice  the  interest  on  all  bonds  out- 
standing, together  with  those  proposed  to  be  issued,  as 
an  additional  restriction  precedent  to  the  issuance  of 
escrow  bonds.  With  the  high  face  interest  rates  that 
it  is  now  necessary  to  pay  in  order  to  attract  investors, 
combined  with  the  limitation  on  earnings  imposed  by 
rate-regulating  authorities,  it  has  sometimes  been  rec- 
ognized that  under  the  special  conditions  existing  at 
present  it  is  not  practicable  to  insist  on  the  two-for- 
one  ratio,  and  many  new  mortgages  are  being  drawn 
with  only  a  one  and  three-quarters  earnings  require- 
ment. Perhaps  I  should  point  out  that,  notwithstand- 
ing the  reasonableness  of  a  demand  on  the  part  of  the 
company  for  a  departure  from  a  two-for-one  ratio  in 
view  of  present  high  interest  rates,  it  is  extremely  dif- 
ficult to  market  bonds  where  the  showing  of  earnings  is 
less  than  two  for  one,  and  I  should  fesi  that  I  was  re- 
miss in  endeavoring  to  place  before  you  the  bondholder's 
viewpoint  if  I  did  not  call  attention  to  the  fact  that  to 
letain  a  first-class  status  in  the  minds  of  bond  pur- 
chasers a  company  must  show  at  least  a  two-for-one 
earnings  ratio. 

I  have  spoken  of  the  practical  difficulties  that  are 
encountered  at  present  in  marketing  equity  securities. 
The  single  exception  thereto,  and  it  is  a  very  important 
one,  appears  to  be  the  sale  of  preferred  stocks  to  em- 
ployees and  customers.  The  advantages  of  such  sales, 
aside  from  the  additional  source  of  capital  it  creates, 
from  the  standpoint  of  both  the  company  and  the  cus- 
tomer, and  the  relations  of  the  company  to  the  com- 
munity in  general,  are  so  obvious  and  so  well  under- 
stood by  us  all  that  they  do  not  need  further  comment. 
This  proceeding,  furthermore,  is  a  long  stride  in  the 
direction  of  the  establishment  of  a  more  complete  under- 
standing between  your  companies  and  the  public.  I 
should  like  also  to  mention  that  it  would  appear  to  be 
good  business  to  go  one  step  further  and  market  locally 
at  least  a  certain  proportion  of  the  common  stock  of 
these  companies.  Modern  thought  is  that  the  public 
interest  can  be  best  served  by  having  all  corporate 
stocks  without  par  value.  This  should  greatly  benefit 
public  utilities,  which,  unlike  industrial  companies,  can- 
not stand  still  but  must  be  able  to  sell  their  stocks  under 
varying  market  conditions  in  order  to  provide  for  con- 
stantly increasing  public  needs  for  service. 

A  problem  that  modern  conditions  in  your  industry 
is  making  increasingly  more  important  is  the  question 
of  financing  the  great  generating  stations  operated  by 
water  power  or  located  at  the  mouth  of  coal  mines  which 
can  turn  out  a  large  quantity  of  energy  at  low  unit 
costs  and  provide  the  needs,  at  least  in  part,  of  one  or 


more  companies.  These  cannot  very  satisfactorily  be 
financed  as  construction  propositions  standing  on  their 
own  feet.  They  can  best  be  financed  through  the  con- 
struction stage  by  using  the  credit  of  the  distributing 
company  or  companies  that  they  are  designed  to 
.■supply.  It  sometimes  happens,  so  large  are  these  gen- 
erating stations  and  so  great  the  amount  of  money  re- 
quired, that  a  particular  company  with  enormous  de- 
mands for  power  finds  itself  in  a  position  where  its 
earnings  will  not  support  a  sufficient  amount  of  its 
own  securities  to  enable  it  to  avail  itself  of  its  own 
sources  of  financing.  A  suggestion  that  has  been  made 
in  this  connection  is  that  in  such  an  event  a  separate 
company  should  be  formed  with  the  new  generating 
station  as  its  principal  property,  the  voting  stock  of 
which  should  be  owned  by  the  distributing  company  or 
companies  and  the  generating  station  leased  in  per- 
petuity to  the  distributing  company  on  suitable  terms, 
with  the  option  on  the  part  of  the  distributing  prop- 
erty to  purchase  the  power  plant  at  its  cost  to  date. 
The  generating  company  can  then  issue  its  own  first 
mortgage  for  a  suitable  term  of  years  with  suitable  call 
privileges,  which  in  turn  should  be  guaranteed  by 
the  distributing  company.  Provided  the  details  are 
satisfactorily  worked  out,  such  an  arrangement  should 
result  in  a  safe  and  salable  security,  although  the  dis- 
tributing company  would  still  be  faced  with  the  prob- 
lems of  raising  the  equity  money  and  having  in  hand 
at  the  time  of  the  sale  of  the  generating  company  securi- 
ties sufficient  funds  to  insure  the  completion  of  the 
plant. 

The  Final  Solution  of  All  Problems 

My  theory  is  that  the  solution  of  all  the  problems  of 
the  electric  light  and  power  companies  is  the  same  broad 
solution  that  is  the  answer  to  the  economic  and  in- 
dustrial problems  at  present  pressing  the  entire  world 
for  answer,  and  of  which  the  labor  problem  is  an  im- 
pprtant  and  conspicuous  example.  That  solution  iis 
very  simple  to  express  but  probably  very  difficult  to 
achieve.  It  is  simply  to  arrive  at  a  complete  and  mutual 
understanding  of  one  another's  problems,  which  when 
arrived  at  will  make  possible,  if  approached  in  a  spirit 
of  sympathy  and  fair  play,  the  equitable  adjustment 
of  our  relations  to  one  another. 

I  am  not  here  to  discuss  the  complicated  question  of 
what  is  a  fair  rate  of  return,  with  all  its  technical  and 
practical  complications  in  the  way  of  valuation,  neces- 
sary but  unproductive  investment — hard-earned  dollars 
that  have  been  invested  in  public  utility  enterprises 
and  been  unproductive  for  sometimes  long  periods  of 
time — and  what  is  a  fair  rate  of  return  under  chang- 
ing conditions,  but  I  w'ill  say  that  we  may  all  just  as 
well  face  frankly  the  fact  that  the  day  of  possible  large 
speculative  profits  in  public  utility  securities  is  past. 
With  the  regulation  that  exists  and  the  incontrovertible 
fact  that  these  industries  are  an  indispensable  and  per- 
manent part  of  the  economic  structure  of  the  communi- 
ties they  serve,  they  are  partaking,  and  I  think  will  par- 
take increasingly,  of  the  nature  of  quasi-municipal  se- 
curities. I  look  forward  to  the  day  when  public  utility 
practice  and  financing  will  be  so  standardized  and 
stabilized  that  the  securities  of  these  companies,  at 
first  in  the  larger  communities  and  eventually  every- 
where, will  command  a  market  closely  approximating — 
both  as  to  level  and  ready  marketability — that  enjoyed 
by    the    obligations    of    the    municipalities    themselves. 
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Special  Lighting  During  National  Holiday  at  Buenos  Aires 

Despite  High  Fuel  Cost 


In  spite  of  the  difficultie.s  in  obtaining  coal  during  the 
past  year,  when  the  price  of  both  coal  and  wood  have  been 
high,  Buenos  Aires  was  remarkably  successful  in  carrying 
out  plans  for  decorative  illumination  for  the  national 
holiday  of  May  25.  The  accompanying  illustrations  Nos. 
1,  2  and  4  show  various  scenes  in  the  Avenue  and  Plaza 
de  Mayo.  No.  3  is  the  Casa  Rosada,  corresponding  to  our 
"White  House,"  and  No.  5  .shows  the  national  Congressional 
building.  The  special  lamps  and  fixtures  were  provided  by 
the  city,  and  the  electrical  utilities  of  Buenos  Aires  furnished 
the  energy  for  their  operation. 

It  is  interesting  to  note  that  the  price  of  red  quebracho, 


a  very  hard  wood,  burned  in  chunks,  with  nearly  half  the 
fuel  value  of  coal,  on  April  15,  1920,  was  $11  per  long  ton. 
while  coal,  during  the  past  year,  has  ranged  from  $25  to 
$30  per  long  ton.  During  the  war  coal  reached  the  nomi- 
nal price  of  $70  per  ton,  but  there  was  none  available.  It 
was  then,  some  two  years  ago,  that  the  practice  of  burning 
wheat,  corn,  bran  and  sawdust  was  started. 

A  representative  of  the  McGraw-Hill  (L'wipany  who 
fortunately  was  able  to  be  in  the  city  at  that  time  was 
astonished  to  note  not  only  the  profusion  and  magnificence 
of  the  lighting  throughout  the  city  but  also  the  spirit  of 
enthusiasm  of  the  people  who  filled  the  streets  and  parks. 
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Electrical  Possibilities  in 
South  America 

Great  Opportunities  for  Water-Power  Development 
Enormous  Cost  of  Coal     Operating  Difficulties 
and  How  They  Are  Overcome 

By  Vkrne  Leroy  Havens* 

SOUTH  AMERICA  has  benefited  financially  from  the 
turmoil  of  the  past  five  years.  Farm  and  mine  prod- 
ucts have  been  sold  at  very  hi^h  prices,  and  although 
this  has  been  partly  offset  by  the  high  costs  of  imported 
articles,  South  Americans  have  been  forced  to  economize 
materials  and  equipment  of  all  sorts  for  the  simple 
reason  that  materials  were  needed  by  all  the  industrial 
nations  for  their  own  use.  Some  countries  were  so  iso- 
lated that  they  could  not  ship,  if  they  would,  and  in  few 
cases  were  ships  available  for  carrying  anything  not 
absolutely  essential.  Hence  South  American  nations 
have  purchased  comparatively  little  and  must  buy  much 
if  only  to  take  care  of  deferred  maintenance.  This 
applies  to  most  things,  and  very  especially  to  electrical 
equipment  and  supplies,  railway  equipment  of  all  sorts 
and  building  material.  They  must  buy  for  deferred 
maintenance,  but  at  the  same  time  South  America  has 
not  fallen  behind  in  its  desire  for  further  intensive 
development,  and  the  work  of  the  past  five  years  and 
that  of  the  next  five  years  must  be  done  together  in  the 
five  years  to  come. 

With  the  exception  of  southern  Chile  and  certain 
comparatively  isolated  sections  of  Colombia,  Venezuela 
and  Peru,  South  America  has  no  bituminous  coal.  The 
anthracite  in  Peru  is  about  the  only  deposit  known  on 
the  continent,  and  the  lignite  of  southern  Brazil,  high 
in  ash  and  sulphur,  is  virtually  the  only  known  coal  on 
the  east  coast.  Normally  the  railways  import  coal  for 
locomotives  in  practically  every  port.  Millions  of  tons 
have  been  required  for  this  purpose. 

Today  the  French  mines  are  out  of  commission  to  a 
large  extent.  Germany  cannot  ship  for  one  reason. 
Great  Britain  for  another,  and  the  United  States  for 
still  another,  in  any  appreciable  quantities.  As  a 
matter  of  fact,  the  United  States,  England  and  Wales, 
and  Australia  are  called  upon  to  supply  a  large  part 
of  the  world  with  coal,  and  they  cannot  do  it  under 
existing  circumstances.  Coal  at  Rio  Janeiro,  for 
example,  has  not  been  below  $20  a  ton  since  the  early 
days  of  the  war.  Suffice  it  to  say  that  generally  the 
cost  has  been  more  at  other  ports,  and  although  the 
actual  conditions  will  no  doubt  improve,  it  is  interesting 
to  know  that  within  recent  weeks  coal  has  been  delivered 
at  Rio  at  $35  per  ton. 

From  the  Uruguay  River,  perhaps  300  miles  from 
Buenos  Aires,  northwest  across  the  Continent,  there  are 
enormous  possibilities  of  hydro-electric  development. 
In  Brazil  there  is  power  in  quantities  on  every  river, 
and  there  are  many  rivers. 

The  one  state  of  Sao  Paulo,  Brazil,  has  an  export 
trade  as  great  as  that  of  the  Republic  of  Mexico,  a 
comparatively  large  literate  population,  railways  radiat- 
ing in  every  direction,  burning  coal  at  $25  to  $40  a  ton 
or  scratching  around  for  wood  to  burn,  and  the  power 

•Editor  or  Inpcnirria  Intrrnncinnnl,  the  international  engineer- 
ing Journal  printed  in  Spani-sh  by  the  MoGraw-HIll  Oompany.  Mr. 
Havens  has!  Just  returned  from  a  three  months"  visit  in  various 
parts  of  South  .Vnierioa.  where  he  discussed  conditions  with 
men  closely  allied  with  achievement  there.  Prior  to  his  asso- 
ciation with  the  McGraw-Hill  Company  he  was  engaged  in  I.«atln- 
.\mei-ican   countries   and    .Spain    for   more   than   fifteen   years. 


possibilities  in  every  neighborhood  are  simply  stupen- 
dous. The  state  is  gently  mountainous,  if  one  may  use 
such  a  term,  and  has  an  annual  rainfall  of  about  54 
in.  (137  cm.). 

The  Paulista  Railway  has  contracted  with  the  Gen- 
eral Electric  Company  to  electrify  its  line,  and  but  a 
month  or  so  ago  there  was  introduced  in  the  National 
Congress  a  bill  to  authorize  the  electrification  of  the 
Brazil  Central  Railway  from  Rio  Janeiro  to  Barra  de 
Pirahy,  the  mountain  section  of  the  line  connecting 
the  national  capital  with  the  city  of  Sao  Paulo.  The 
Paulista  project  will  cost  about  $10,000,000  and  the 
Rio  Janeiro-Barra  de  Pirahy  project  about  $11,000,000, 
the  saving  of  coal  by  the  latter  being  calculated  to 
be  about  $2,500,000  per  annum. 

There  are  at  least  fifteen  aluminum  transmission 
lines  in  the  state  of  Sao  Paulo,  and  they  have  large 
deposits  of  bauxite  ore,  which  means  not  a  little  in  their 
future  development. 

Brazil  has  in  the  water-power  region  excellent  clay 
for  refractories,  the  largest  single  deposit  of  iron  in 
the  world — and  at  the  same  time  perhaps  the  purest — 
great  deposits  of  48  per  cent  manganese  near  by,  and 


MINING   WITH    POWERFUL   ELECTRIC    SHOVELS    WHICH    ARE    SAID 
TO  FAR  EXCEL  THEIR  STEAM  BROTHERS 

a  rapidly  increasing  demand  for  steel  rails  for  its  rail- 
ways. Manganese-steel  rails  will  no  doubt  ultimately  be 
used,  of  a  lighter  section  than  those  of  commercial 
steel,  because  of  high  manganese  content.  There  being 
no  frost,  this  is  possible.  This  is  only  one  angle  of 
electrical  possibilities  in  this  region,  as  considered  in 
connection  with  furnace  development. 

In  practically  every  city  on  the  continent  the  available 
power  is  oversold,  and  extensions  will  be  unavoidable  in 
the  near  future.  Uruguay  is  becoming  especially  inter- 
ested in  the  development  of  the  Salto  del  Uruguay,  and 
Buenos  Aires  is  even  casting  longing  eyes  on  the  water 
power  at  Iguassu,  500  miles  away,  for  use  to  supplant 
coal  for  light  and  power  in  that  city  of  1.800,000  peo- 
ple, as  well  as  for  its  suburban  railways. 

Chile,  Peru  and  Ecuador  are  all  interesting  them- 
selves in  railway  electrification.  One  has  no  conception 
of  what  lack  of  fuel  means  to  a  country  or  how  a  coal 
shortage  will  worry  an  engineer  unless  he  has  been 
"up  against"  those  conditions. 

Buenos  Aires  has  some  coal  today  but  still  burns  a 
great  quantity  of  wood.  During  the  war  the  coal 
theoretically  reached  $70  a  ton — only  there  was  rone  to 
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be  had.  The  city  was  lighted  with  wood  and  wheat  and 
corn  and  bran.  A  small  50-kw.  plant  in  central 
Argentina,  owned  by  a  company  having  similar  inter- 
ests in  Cordoba,  Junin  and  elsewhere,  was  actually  pro- 
ducing light  and  power  by  burning  bran  and  hay. 
There  is  no  prospect  of  coal  very  soon  at  any  reasonable 
price,  and  people  are  afraid  to  trust  to  imported  fuel. 
Longer  transmission  distances  are  noted  often  now- 
adays, and  there  is  no  reason  apparent  why  the  elec- 
trification of  every  important  railway  in  South  America 
not  in  a  great  desert  or  prairie  district  should  not  take 
place  within  a  comparatively  short  time. 

Among  the  minor  electrical  problems  noted  in  various 
places,  notably  on  the  west  coast  in  Peru  and  Chile,  but 
also  on  the  east  coast,  is  that  of  insulators  installed 
near  the  sea.  The  sea  mist,  bearing  salt  and  various 
other  ingredients,  drifts  in  and  dampens  the  insulators. 
Then  light  breezes  blow  and  mix  fine  dust  with  the  salt 
film,  and  the  final  result  is  an  arc  across  the  insulators. 
In  certain  localities,  notably  Lima,  the  insulators  must 
be  designed  for  a  voltage  notably  higher  than  that 
which  the  line  actually  carries. 

Another  interesting  fact  was  noted  in  Rio  Janeiro. 
Experience  there  has  been  that  the  crowding  together 
of  many  cable  conduits  has  interfered  with  ventilation 
and  the  cables  have  become  overheated.  The  vaults 
were  tightly  closed  and  the  imprisoned  air  became 
intensely  hot.    With  the  burning  of  a  cable  the  manhole 


cover  would  be  lifted  and  the  whole  vault  apparently 
burst  into  flames.  The  old  practice,  first  developed  by 
telephone  companies  and  followed  by  those  installing 
low-voltage  cables,  of  putting  all  the  conduits  in  one 
trench  has  been  abandoned,  and  the  lines  are  now  sepa- 
rated. It  is  said  that  now  almost  no  difficulties  arise.  It 
is  a  matter  of  record  that  the  Rio  Janeiro  Tramway, 
Light  &  Power  Company  has  virtually  no  electrical 
troubles,  and  what  would  normally  be  considered  a  sim- 
ple delay  in  New  York  would  be  a  scandal  in  Rio.  The 
electrical  department  is  supervised  by  E.  A.  S'turgis. 

Another  interesting  experience  was  met  in  viewing 
the  remains  of  the  Valparaiso  tramways  on  March  11. 
They  were  owned  by  German  interests  which  had  not 
made  any  repairs  since  1914,  and  the  service  did  not 
impress  any  one  very  favorably.  Owing  to  a  minor 
quarrel,  the  bottled  annoyance  of  several  years  broke 
out,  and  the  mob  certainly  spilled  vials  of  wrath  on  the 
tramcars.  Rioters  tramped  from  one  street  to  another 
all  over  town,  and  wherever  a  car  was  found  it  was  torn 
apart  and  burned. 

Now  the  citizens  have  no  trolley  cars,  but  they  ride 
on  drays  and  carts,  or  they  walk,  and  apparently  they 
are  happy  over  it.  The  unfortunate  outcome  was  the 
result  of  years  of  quarreling,  and  it  is  doubtful 
whether  new  interests  could  be  induced  to  re-establish 
the  service  at  the  old  fares  of  1  cent  and  2  cents  for 
second  and  first  class. 


Unusual  Efficiencies  with  Oil  Fuel 

Using  Fuel  Oil  with  Mechanical  Atomizers,  the   Savannah   Electric  Company  Has  Obtained 

Boiler  Efficiencies  of  80  per  Cent  with  300  per  Cent  Boiler  Rating — 

Normal  Operation  of  250  per  Cent  Rating 


By  JOSEPH  POPE  and  FRANK  G.  PHILO, 

Division  of  Construction  and  Engineering,  Stone  &  Webster,  Inc. 
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URING  the  latter  part  of  1919  the  Savannah 
CGa.)  Electric  Company  and  the  Blackstone 
Valley  Gas  &  Electric  Company  of  Paw- 
tucket,  R.  I.,  which  had  previously  burned 
coal  exclusively  in  their  power  plants,  entered  into  con- 
tracts for  fuel  oil.  Under  the  Blackstone  Valley  oil 
contract  deliveries  were  not  scheduled  to  begin  until 
the  summer  of  1920,  so  the  reconstruction  of  the  Paw- 
tucket  plant  of  that  company,  which  is  to  be  converted 
to  oil  burning,  is  .still  under  way.  The  Savannah  instal- 
lation was  completed  early  in  the  present  year. 

The  Savannah  oil-burning  installation  at  its  River- 
side plant  has  now  been  in  operation  seven  months  and 
the  results  throughout  have  been  extremely  gratifying. 
The  furnace  design  has  met  all  requirements,  and  tests, 
the  results  of  which  are  given  in  the  accompanying 
tabulation  and  also  partly  indicated  in  the  curves,  show 
that  the  high  efficiency  obtained  at  the  boiler  rating 
is  maintained  to  a  remarkable  degree  at  extreme  over- 
loads. 

Since  the  adoption  of  fuel  oil  the  boilers  have  been 
operated  normally  at  about  250  per  cent  of  their  rated 
capacity  and  there  has  been  no  instance  of  tube  trouble 
throughout  the  .seven  months  of  operation,  although  the 
boiler-feed  water  is  by  no  means  entirely  free  from 
solid  impurities.  All  indications  are  that  general  main- 
tenance   will    be    low.      Operation    has   been    found    ex- 


tremely simple.  Only  two  conditions  require  adjust- 
ment at  the  furnace,  oil  pressure  and  draft,  and  it  has 
been  possible  to  schedule  these  conditions  and  their 
adjustments  so  accurately  that  the  every-day  operating 
performance  closely  approximates  the  best  test  results. 

Existing  Forms  of  Oil-Burning  Equipment  Were 
Inadequate  for  This  Installation 

Load  conditions  at  the  power  stations  of  both  the 
Savannah  and  Blackstone  Valley  companies  required 
the  development  of  high  boiler  outputs  and  made  high 
efliciencies  at  these  outputs  extremely  desirable.  While 
the  steam-atomizing  type  of  burner,  which  had  been 
used  exclusively  in  all  the  larger  oil-burning  power 
plants  of  this  country,  gives  excellent  results  at  about 
the  builder's  rating  of  the  boiler  and  a  little  above,  the 
efficiency  falls  off"  rapidly  at  the  higher  overloads,  and 
the  extreme  overloads  demanded  of  the  Savannah  and 
Pawtucket  boiler  plants  would  have  been  impossible  of 
attainment  in  the  usual  form  of  furnace. 

The  mechanical  atomizing  type  of  oil  burner  offered 
promising  possibilities,  but  the  type  which  had  been 
in  use  for  marine  service  had  not  shown  as  high  effi- 
ciency commercially  as  the  steam-atomizing  burner. 
Furthermore,  the  boiler  ratings  obtainable  per  burner 
were  considerably  lower.  Fortunately  a  new  type  which 
could  be  operated  at  high  rating  had  been  developed  by 
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the  Babcock  &  Wilcox  Company  aljout  the  time  the  con- 
version of  the  Savannah  and  Pawtucket  plants  to  fuel 
oil  was  under  consideration.  The  performance  of  this 
burner  was  investiRated. 

With  the  new  type  of  burner  a  specially  designed 
orifice  disk  or  tip  is  employed,  in  which  the  oil  is  led  to 
a  central  circular  perforation  through  tangential  grooves 
and  thus  attains  a  violent  rotary  motion  as  it  is  pro- 
jected through  the  orifice.  The  resulting  spray  takes 
the  form  <>(  a  widely  diverging  cone  of  extremely  fine 
mist.  The  burner  proper  is  set  in  the  furnace  wall  at 
the  center  of  an  air  register  so  designed  as  to  impart 
a  whirling  motion  to  the  entering  air.  It  was  found 
that  this  construction  gives  extremely  thorough  atom- 
ization  and  an  intimate  admixture  of  air  and  oil  which 


pumped  by  a  motor-driven  Kinney  pump  to  a  similar 
service  tank  at  the  Indian  Street  station  (another  plant 
of  the  Savannah  company'),  several  hundred  feet  away 
nnd  at  a  higher  level.  In  the  service  tanks  the  oil  is 
heated  to  alxiut  1(10  deg.  Fahr.  It  is  then  pumped  to 
the  burners  through  high-pressure  heaters.  At  the 
Riverside  station  the  oil  reaches  the  burners  at  about 
230  deg.  Fahr.  and  at  pressures  varj'ing  up  to  about 
210  lb.  (14.7  kg),  dependent  upon  the  rating  desired. 
The  high-pressure  oil  pumps  and  heaters  are  housed 
in  a  separate  fireproof  room  constructed  within  the 
station.  Forced  draft  is  supplied  by  turbine  and  motor- 
driven  fans. 

A  single  size  of  burner  tip  fulfills  all  requirements  of 
normal  operation.    The  proper  relation  between  oil  and 
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-HIGH   EFKICIENClES  AT  ruRCED  BOILER  RATINGS  HAVE   BEEN   OBTAINED   IN   THIS   FUEL-OIL   INSTALLATION 
AT  THE  RIVERSIDE  STATION   OF   THE  SAVANNAH    ELECTRIC  COMPANY 


are  particularly  desirable.  The  flame  starts  close  up 
to  the  burner  tip  and  is  practically  noiseless.  The 
rate  of  combustion  is  controlled  by  the  temperature  and 
pressure  of  the  oil.  The  size  of  orifice  in  the  burner  tip 
also  determines  the  rating,  but  burner  tips  can  he  ob- 
tained in  various  sizes  and  are  interchangeable,  the 
largest  size  having  a  normal  capacity  of  about  1.400  lb. 
(635  kg.)  oil  per  hour,  at  200  lb.  (14  kg.)  pressure. 
Because  of  these  advantages  it  was  decided  to  equip  the 
plants  mentioned  with  these  burners. 

Since  the  Riverside  boilers  were  originally  equipped 
with  stokers  for  bituminous  coal  the  stokers  were  re- 
moved and  four  oil  burners  installed  under  each  boiler. 
-As  shown,  the  lower  part  of  the  furnace  front  is  covered 
by  a  steel-plate  blast  box,  in  which  are  set  the  registers 
and  burners  and  through  which  the  forced  draft  is 
supplied. 

Fuel  oil  is  received  at  the  above-ground  steel  tank 
storage  at  Riverside  by  pipe  line  direct  from  the  supply 
station  of  the  oil  company.  From  the  Riverside  storage 
oil  may  be  fed  by  gravity  to  a  two-compartment  under- 
ground service  tank  for  use  at  the  Riverside  station,  or 


air  pressures  throughout  the  capacity  range  was  deter- 
mined by  analysis  of  the  combustion  gases  and  is  main- 
tained by  varying  the  air  and  oil  pressures  in  direct 
proportion.  No  adjustment  of  air  registers  is  required 
so  they  are  set  wide  open.  No  difficulty  is  experienced 
in  maintaining  smokeless  conditions  with  varying  load 
at  all  ratings. 

Tests  of  the  New  Installation 

During  May,  1920,  a  series  of  tests  were  conducted 
on  one  of  the  Riverside  boilers  for  the  purpose  of 
formulating  a  proper  operating  schedule  and  inci- 
dentally to  determine  the  actual  efficiency  of  the  instal- 
lation. To  insure  constancy  of  radiation  during  the 
test,  the  boiler  in  battery  with  the  test  boiler  was  not 
kept  under  fire. 

For  this  purpose  a  separate  oil  pump  and  heater  were 
set  up  and  all  oil  actually  weighed  as  fed  to  the  test 
boiler.  Feed  water  was  measured  by  two  specially  cali- 
brated Venturi  meters,  which  were  installed  in  the  front 
and  rear  feed  connections  respectively.  Since  only  one 
feed  was  used   at   low   ratings,   good   scale   indications 
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were  obtained  on  the  manometers  for  all  desired  rates 
of  boiler  output.  Centrifugal  feed  pumps  were  used  and 
the  flow  was  very  steady.  The  tests  were  of  four  and 
five  hours'  duration,  with  three  to  four  hours'  prelimi- 
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FIG.   2  —  SECTIONAL  ELEVATION    OF   665-HP.    BOILER   IN   WHICH 
THE  COAL-BURNING  FURNACE  WAS  CHANGED  TO  OIL-BURNING 

nary  operation  under  test  conditions,  insuring  almost  ab- 
solute constancy  of  results  throughout  the  actual  test 
period. 

RESxn.,Ts  OF  Tests  on  the  New  Equipment 

Results  of  the  tests  are  presented  in  considerable 
detail  in  the  accompanying  tabulation,  and  the  more 
important  results  are  emphasized  graphically  in  Fig.  3. 

For  example,  the  test  at  168  per  cent  of  boiler  rating 
(not  shown  in  the  table)  indicated  an  efficiency  slightly 
below  the  corresponding  value  on  the  curve.  For  this  test 
the  percentage  of  excess  air  was  deliberately  increased, 
because,  although  no  evidence  of  incomplete  combustion 
had  been  detected  in  previous  tests,  it  was  feared  that 
the  air  ratio  might  possibly  have  been  held  too  low, 
permitting  the  escape  of  some  slight  trace  of 
CO.  From  the  test  results,  however,  this  had 
evidently  not  been  the  case.  In  the  test  fol- 
lowing and  the  one  used  in  plotting  the  curves 
the  air  excess  was  reduced  to  the  same  low 
figure  previously  allowed. 

During  the  test   at   114  per  cent  of  boiler 
rating  a  negative  value  was  obtained  for  the 
draft   loss   through   the   boiler.     At   this   low 
rating  the  chimney  effect  of  the  furnace  and 
first  pass  evidently  created  a  greater  pressure 
reduction  at  the  point  of  furnace  draft  meas- 
urement than  was  required  to  carry  the  gases 
through    the    two    remaining    passes    of    the 
boiler.     An   interesting  observation  resulting  from  the 
increased   furnace  efficiency   is  the  effect  upon  super- 
heater performance.    When  burning  coal  the  steam  was 
superheated,  on  the  average,  about  140  deg.  Fahr.,  and 
it  was  necessary  to  keep  constant  watch  of  the  condition 
of  boiler  heating  surfaces  to  avoid  exceeding  this  figure. 
With  complete  combustion,  as  occurs  with  the  oil-burn- 
ing  installation,   and   the   resulting   increased   heat  ab- 


proper,   the 
superheater 

The  values 


sorption    by   the   first   pass   of   the    boiler 
superheat   imparted  by  the  same  area   of 
surface  is  reduced  approximately  one-half, 
The  efficiency  curve  speaks   for  itself, 
given  are  gross  efficiencies,  but  any  deduction  for  heat 
supplied  to  oil  pumps,  heaters  and  forced-draft  fans  is 


RESULTS  OF  TWO  OF  A  SERIES  OF  TESTS  TO  DETERMINE  THE 
EFFICIENCY  OF  MECHANICAL  ATOMIZATION  OF 
FUEL  OIL 
Capacities: 

Hating  developed,  per  cent 113  7  293  3 

Hp.  developed  (B.&W.  665-fap.  boilers) 756  1,949 


Efficiency: 

Efficiency  of  boiler,  furnace  and  burners,  per  cent . 

Evaporative  Results: 

Water  actually  evaporated  per  lb.  oil,  lb 

Equivalent  evaporation  per  lb.  oil,  lb 

Barometer,  in  Hg 

Length  of  test,  averaged,  hours 

Number  of  burners  used 


80   15 


13  74 

15  22 

30  02 

4 

4 

Grade  of  oil  burners  used  (Gulf  Refining  Co.'s  Mexican  fuel  oil;     16.6  deg. 

Baum6  at  60  deg.  F.;    moisture,  0.8  per  cent;    flashpoint  (closed  cup),  181 

deg.  F.) 

Size  of  burner  tip,  drill  size 47  28 


14  58 

15  70 
29  84 

4 
4 


.\verage  Pressures  and  Temperatures: 

Steam  pressure,  lb.  gage  per  sq.in 

Temperature  of  superheated  steam,  deg.  Fahr.. 
Temperature  of  saturated  steam,  deg.  Fahr . . . . 

Superheat,  deg.  Pahr 

Feed-water  temperature  at  boiler,  deg.  Fahr. . . 

Factor  of  evaporation 

Temperature  of  exit  gases,  deg.  Fahr 

Temperature  of  air  to  burners,  deg.  Fahr 

C>il  pressure  at  atomizers,  lb.  per  sq.in 

Oil  temperature  at  atomizers,  deg.  Fahr 

Draft  Observations: 

.\ir  pressure  at  atomizers,  in.  water 

Furnace  draft,  in.  water 

Draft  at  boiler  side  of  damper,  in.  water 

Draft  loss  through  boiler,  in.  water 

Draft  loss  through  air  registers,  in.  water. 


Draft  loss  through  boiler  and  registers,  in.  water. 

Flue-Oas  Analyses — Third  Pass: 

Carbon  dioxide  by  volume,  per  cent 

( )xygen  by  volume,  per  cent 

Carbon  monoxide  by  volume,  per  cent 

.\  itrogen  by  difference,  per  cent 

Excess  air  over  theoretical,  per  cent 


190.0 

427   0 

384.0 

43  0 

213  5 

0765 

438 

110 

210 

238 


0,37 
0.11 
0  08 
0.03 
0  48 
0.45 


14.30 

1.60 

0.00 

84.10 

14.02 


\\'e:ghf  of  Water  and  Oil: 

\\  ater  fed  to  boiler  per  hour,  actual,  lb 24,212 

Water  evaporated  per  hour,  equivalent,  lb 26,077 

( )il  fired  per  liour,  lb 1,661 


Heat  Balance:  B.t.u. 

Heat  absorbed  by  boiler, 15.226 


Loss  by  imperfect  combustion 
I^oss  in  dry  gases  of  combustion. 
Loss  due  to  moisture  from  hydrogen 

Loss  due  to  moisture  in  oil 

Loss  due  to  moisture  in  air 

Radiation  and  unaccounted  for 

Heating  value  per  lb.  oil 

Ultimate  Analysis  of  Oil, percentages: 
<ixygen,  (O),  3  64;  nitrogen    N),  0  10; 


00 

1.180 

1,080 

9 

21 

955 

18,471 


Per  Cent 
82  43 
0  00 
6  39 
5  85 
0  05 
0  II 
5  17 
100  00 


B.t.u. 

14.769 

0  00 

1,665 

1,145 

ID 

32 

806 

18,427 


201    0 

483  0 

388  3 

94  7 

213  0 

1.1080 

566 

100 

217 

230 


2  96 
0  II 
0  59 
0.48 

3  07 
3.55 


14.40 

1.43 

0.00 

84.17 

13.3 


60,720 

67,278 

4,421 

Per  Cent 
80.15 
0.00 
9.04 
6  22 
0  06 
0  17 
4  37 
100.00 


Caibon  (C),83  22;  hydrogen (H),  10  16; 
sulphur  (S^,  2,83;  sediment,  0  05. 
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-SOME   IMPORTANT   RESULTS    OBTAlNEn   DURING 
OIL-BURNING  TESTS  ARE  INDICATED 


negligible,  as  the  exhaust  steam  is  fully  utilized  for 
heating   boiler-feed   water. 

So  far  as  known  there  is  no  other  boiler  installation 
giving  efficiencies  approximating  80  per  cent  at  300  per 
cent  of  boiler  ratings. 

Stone  &  Webster,  Inc.,  division  of  construction  and 
engineering,  handled  the  problem  of  design  and  recon- 
struction of  the.se  plants  for  oil  burning. 


Generating  Plant  at  the  Month  of  Mme — II 

Analysis  Shows  that  House  Turbine  and  Electric  Drive  for  Auxiliaries  A:e 
Economical  —  Treatment  of  Boiler-Feed  Water  by  Evaporator  System 
a  New  Feature  —  Recirculation  of  Condenser  Water  Is  Provided  For 

By  G.  G.  BEI.L 

Manager  Power  Generating  Department  West  Penn  Power  Company,  Pittsburgh,  Pa. 


HOW  the  West  Penn  Power  Company  leased 
a  coal  mine  that  will  provide  the  Springdale 
station  (ultimate  rating  300,000  kw.)  with 
fuel  for  fifty  years  was  emphasized  in  the 
Sept.  25  issue  of  the  Elkctrical  Wori.d,  which  also 
covered  the  selection  of  coal-handling  and  boiler-room 
equipment  at  this  plant.  In  the  current  number  impor- 
tant features  of  the  turbine-room  apparatus  are 
analyzed,  reserving  electrical  matters  for  a  later  date. 
A  careful  study  of  feed-water  heating  resulted  in  the 
selection  of  house  turbine  and  electric  drive  for  aux- 
iliaries. The  exhaust  from  this  turbine  should  prove 
ample  for  feed-water  heating.  A  low-pressure  evap- 
orator system  which  has  been  in  use  in  sugar  manufac- 
ture is  here  applied  to  the  treatment  of  boiler  make-up 
water,    and    experience    thus    far   has    been   completely 


per  minute  at  the  maximum  head.  Each  pump  when  run 
by  itself  will  furnish  from  60  to  G5  per  cent  of  the 
amount  of  water  that  the  two  pumps  together  will 
furnish,  on  account  of  the  reduced  friction  head.  The 
condensate  i)ump.s  are  motor-driven  and  in  duplicate, 
each  being  of  100  per  cent  capacity.  One  Le  Blanc  air 
pump  of  100  per  cent  capacity  is  provided,  and  two 
steam  air  ejectors  are  provided  for  use  in  case  of 
excessive  leakage  or  for  breakdown  service.  Three 
different  sources  of  water  are  supplied  for  the  Le  Blanc 
pump — first,  directly  from  the  river ;  second,  in  case  of 
flood,  from  a  tank  in  the  floor  if  the  discharge  pressure 
on  the  Le  Rlanc  is  higher  than  it  will  work  under 
successfully;  third,  from  the  circulating  system,  in  ca.se 
the  dam  below  the  plant  should  fail  and  the  suction  head 
on  the  pumps  should  become  too  large. 

As  the  power  for  the  motor-driven  auxiliaries  is 
supplied  by  a  house  turbine  and  the  exhaust  steam  from 
it  is  used  to  heat  the  feed  water,  there  is  an  advantage 
in  the  Le  Blanc   pump   in  that   it   requires  less  steam 
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FIC.  8 — DETAILS   OF  400-LB.    (28-KG.)    iTEAM    AND  WATER 
FLANGE  AND   FITTING 

satisfactory.  Arrangement  has  also  been  made  for 
iscirculation  of  condenser  water  in  case  of  trouble  at 
me  intake  from  ice  or  trash. 

Turbhic  Room.— The  generating  equipment  consists 
of  two  25,000-kva.  Westingho-jse  generators,  three- 
phase,  GO-cyde,  designed  for  a  maximum  of  12,000  volts, 
driven  by  Westinghouse  double-fiow  turbines. 

The  condensing  equipment  was  supplied  by  the  West- 
inghouse company,  and  consists  of  a  single  32,000-sq.ft. 
(2,930-sq.m.)  condenser  per  unit,  having  1-in.  (2.5-cm.) 
tubes  about  20  ft.  ^6  m.)  long.  The  condensers  are 
hun.T  from  the  turbine  foundation.  To  take  care  of  the 
longitudinal  expansion  of  the  turbine  copper  expansion 
joints  are  provided  between  the  condensers  and  the 
turbines.  Large  openings  are  left  in  the  floor  in  front 
of  the  units  to  light  and  ventilate  the  condenser  pit. 
Windows  are  provided  under  the  turbine-room  floor. 

There  are  two  motor-driven  circulating  pumps  per 
unit,  each  having  a  capacity  of  17,500  gal.   (.66,200  1.) 


Recirculating    Wafer 

FIG.    9 — PATH    OF    WATER    FOR    NORMAL   OPERATION    AND    RECIR- 
CULATION OF  CONDEN.SER  WATER 

than  the  steam  air  ejector.  However,  the  co.st  of  the 
tank  and  the  complication  of  the  piping  and  floor  space 
i-equired  add  considerably  to  the  expense  of  the  Le  Blanc 
air  pump.  There  is  not  much  complication  in  the  steam 
air  ejector,  provided  that  the  steam  is  discharged  into 
an  open  heater.  This  means  a  possible  difficulty  in 
getting  proper  air  separation.  Where  jet  condensers 
are  used  for  heaters,  as  in  the  Springdale  plant,  and  it 
is  desired  to  reduce  the  amount  of  air  in  the  con- 
densate and  make-up  to  a  mininmum,  it  is  necessary 
to  provide  a  surface  condenser,  into  which  the  exhaust 
"team  and  air  from  the  ejector  are  discharged.  These 
gases  are  cooled  by  the  condensate  before  it  enters  the 
heater.  The  additional  cost  of  this  surface  condenser 
and  the  piping  will  offset  the  increased  cost  of  the  tank 
and  piping  required  by  the  Le  Elanc  air  pump. 

The  Springdale  plant  is  about  half  a  mile  above  the 
Springdale  dam.  The  intake  tunnels  are  placed  low 
enough  to  insure  that  the  power  house  will  be  able  to 
operate  in  case  of  failure  of  the  dam,  provided  that  an 
additional  10  ft.  or  12  ft.  (3  m.  to  3.7  m.)  of  gravel  is 
dredged  away  from  the  intake. 

The  main  intake  trouble  in  the  river  is  from  ice  and 
leaves.     This  is  overcome  bv  the  installation  of  rotar>' 
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screens   and   arrangements    for   recirculating   the   dis-     balance.      However,    an    investigation    of   the    relative 
charge  water,  permitting  it  to  be  cooled  by  the  ice  and     merits   of  turbine  versus  motor   drive,   using  a   house 
recirculating    it    through    the    condensing    system.      A 
modification  of  this  scheme  has  been  tried  out  at  the 
Connellsville   power   station   and   at   one   or   two   other 
power  stations  which  are  subjected  to  similar 
trouble,  and  it  has  been  found  very  satisfactory 
wherever  tried.     They  are  6  ft.   (L8  m.)   wide 


turbine  to  produce  the  power  for  the  auxiliaries, 
showed  that  by  adopting  the  house  turbine  nineteen 
turbines   ranging   in   size  up  to  400  hp.   and   fourteen 


nC.  10 — DIAGRAM   OF  EXHAUST  STEAM 
PIPING    AND    CTAPORATOR    SYSTEM 
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and  arranged  for  motor  drive,  the  top  of  the  screens 
being  above  the  maximum  high  water  mark. 

Two  tunnels  supply  circulating  water  to  each  unit 
in  the  power  station.  One  circulating  pump  on  each  unit 
gets  its  water  supply  from  each  of  the  two  tunnels,  so 

either  tunnel 
may  be  shut 
down  for  repairs 
and  still  permit 
of  all  unit  s 
being  operated 
at  full  or  nearly 
full  capacity. 
The      double-in- 

|ioo ^A~&/i *^^^  tunnel  sys- 
tem and  means 
of  recirculating 
the  water  also 
has  the  advan- 
tages of  permit- 
ting the  clean- 
ing of  the  con- 
densers while  in 
operation.  One 
circulating  pump 
can  be  shut  down 
and  the  dirt 
from  the  con- 
denser washed 
through  it  into 
the  tunnel  by  a 
partial  reversal  of  flow  in  the  condensers.  All  the 
auxiliaries  in  the  plant,  with  the  exception  of  one 
boiler-feed  pump  and  one  exciter  set,  are  motor-driven. 
The  station  was  originally  laid  out  with  the  intention 
of  putting  in  dual  drives  in  order  to  maintain  a  heat 
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reduction  gears  could  be  omitted,  and  that  the  initial 
cost  was  less  for  the  house  turbine — that  is,  when  the 
dual  drive  for  the  more  important  units,  such  as  cir- 
culating pumps,  had  been  provided.  The  house  turbine 
also  increases  the  over-all  economy  of  the  station  by  2 
per  cent,  as  it  produces  unit  energy  with  from  50  to  60 
per  cent  of  the  amount  of  steam  that  a  small  turbine 
would  take,  considering  the  increa.sed  steam  consump- 
tion at  part  load  and  at  reduced  speed  on  the  smaller 
machines.  There  is  at  least  an  equal  saving  in  the  capa- 
city of  the  large  turbines  which  would  be  required  to 
supply  power  to  the  auxiliaries,  so  that  the  net  station 
capacity  is  increased.  Taking  into  account  the  lower 
maintenance  cost  of  motors  as  compared  with  small 
turbines  and  gears,  especially  considering  the  high 
steam  temperatures  and  pressures,  which  entail  special 
troubles,  it  seemed  that  the  only  logical  thing  to  do  was 
to  adopt  the  house  turbine. 

In  order  to  heat  the  condensate  to  210  deg.  Fahr. 
(99  deg.  C.)  it  is  necessary  that  about  13  per  cent  of 
the  condensate  be  available  as  exhaust  steam.  The 
amount  of  power  consumed  by  the  auxiliaries  at  the 
\Vii;dsor  power  station  is  5.5  to  6  per  cent  of  the  total 
amount  generated,  and  the  amount  of  power  required  by 
the  Springdale  units  should  be  about  the  same  per- 
centage. But,  as  the  house  turbine  requires  125  per  cent 
more  steam  per  kilowatt-hour  than  the  large  units  do, 
it  appears  that  about  the  correct  amount  of  exhaust 
steam  is  available. 

One  of  the  chief  sources  of  trouble  to  electrically 
driven  auxiliaries  is  lightning  or  surges  on  the  line, 
and  it  has  been  customary  in  some  stations  to  install 
motors  of  approximately  50  per  cent  excess  capacity  in 
order  that  the  motors  shall  not  kick  off  under  such  con- 
ditions.   With  a  house  turbine  and  dual  auxiliaries,  the 
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house  turbine  is  connected  to  one  bus,  the  other  bus 
being  connected  to  the  large  units  through  a  bank  of 
house  service  transformers,  and  where  there  are  dupli- 
cate auxiliaries  one  is  connected  to  each  bus.  In  case 
of  failure  of  either  source  of  supply  the  other  auxiliary 
still  continues  to  operate.  In  ca.se  it  is  desired  to  keep 
a  uniform  feed-water  temperature,  the  house  turbine 
can  be  run  parallel  with  the  main  units  and  the  load  on 
the  house  turbine  controlled  thermostatically,  or  load 
can  be  transferred  by  hand  from  one  bus  to  another  in 
the   event   that   the    hou.se    turbine    is    run    separately. 

The    house    turbine    has, 
also  the  advantage  that  in 
case  of  a  complete  station 
interruption  it  can  be  put 
on  the  line  and  be  ready  for 
service  much  more  ijuickly 
than  one  of  the  big  units. 
A    motor-driven    auxiliary 
plant  has  the  additional  ad- 
vantage that  on  account  of 
the  elimination  of  the  leaks 
in  steam  piping  and  around 
the      governors      on      the 
smaller    units    the    amount 
of   make-up   is   very    much 
less.      Data    on    this   point 
are  limited,  but  practice  in 
first-class   plants   seems   to 
indicate  that  about  2   per 
cent    make-up    is    required 
in   the    motor-driven    plant 
as     against     G     per     cent 
v:f  the  steam-driven   plant. 
Tho  house  turbine  unit  at 
Springdale  power  station  is 
a      2,500-kva.,      2,200-volt 
General      Electric      turbo- 
generator. 

When  the  flow  in  the 
Allegheny  River  is  verj'  low 
there  are  traces  of  acid. 
This  probably  will  increase 
as  manufacturing  increases 
up  the  Allegheny  Valley, 
and  manufacturing  must 
extend  this  way.  To  take 
care  of  the  water  require- 
ments of  the  plant  a  filter- 
ing system  of  1.000,000 
gal.  (3,780,000  1.)  per  day 
was  provided.     This  water 

will  be  used  in  the  low-service  system  to  prevent 
corrosion  of  piping  through  the  plant  and  cooling 
coils  in  transformers  and  turbines.  The  make-up 
for  the  boilers  is  taken  from  the  same  source  and  is 
evaporated  in  two  Griscom-Russell  horizontal  evapora- 
tors. These  evaporators  work  between  the  pressure  of 
the  exhaust  .<team  from  the  house  turbine  (2  lb.  or 
0.91  kg.)  and  a  23J-in.  r59.2-cm.)  vacuum,  which  is 
about  the  highest  vacuum  that  can  be  maintained  in 
the  evaporator  when  working  at  full  capacity  and  using 
condensate  from  the  main  turbo-generators  as  cooling 
water.  By  this  arrangement  the  condensate  is  heated  to 
about  125  deg.  Fahr.  (52  deg.  C.)  in  the  evaporator  con- 
densers, and  it  is  then  given  a  final  heating  in  two 
Elliott  jet  condensei-s. 
Both  evaporators  and  jet  condensers  are  provided  with 


FIG.   12 — VIEW  OF  TURBINE  ROOM    SHOWING  TWO 
MAIN  UNITS  IN  PLACE 


Elliott  single-stage  air  exhausters  to  maintain  a  vacuum 
in  the  evaporator  condensers  and  heater  condenser,  if 
desired.  The  arrangement  also  serves  to  extract  the 
air  from  the  make-up  and  gives  a  water  supply  for  the 
boilers  that  should  as  nearly  as  possible  eliminate 
corrosion.  This  is  particularly  important  where  steel 
economizers  are  contemplated.  As  far  as  is  known,  this 
is  the  first  application  of  the  low-pressure  evaporator  for 
power-plant  purposes,  although  they  have  been  employed 
in  the  sugar  and  other  industries  extensively.  It  has 
the  additional  advantage  that  at  the  low  temperature  in 

the  evaporator  there  is  very 
little  tendency  to  form 
scale.  An  evaporator  after 
being  in  service  for  a 
month  and  a  half  at  a  little 
higher  temperature  than  it 
will  ultimately  work  under 
is  free  from  scale,  the  only 
foreign  matter  being  a  fine 
powder  on  the  walls  and 
coils.  A  plant  equipped 
with  a  low  pressure  evap- 
iirator  is  about  1  per  cent 
more  economical  than  one 
with  a  high  pressure  evap- 
orator unless  the  exhaust 
steam  from  the  high  pres- 
sure evaporator  is  bled  into 
the  exhaust  end  of  the 
large  turbines.  There  are, 
however,  objections  due  to 
blade  erosion  and  addi- 
t  i  0  n  a  1  automatic  stops 
which  are  necessary  in 
the.se  designs. 

As  already  mentioned  in 
describing  the  house  tur- 
bine, a  motor-driven  auxil- 
iary plant  has  a  compara- 
tively small  amount  of 
make-up.  This  requires 
ver>'  close  supervision  of 
the  condensers  to  .see  that 
the  leakage  is  as  low  as  it 
should  be.  It  was  original- 
ly contemplated  to  use  the 
conductivity  method  to  get 
a  continuous  record  of  the 
amount  of  condenser  leak- 
age, but  the  conductivity 
of     the     Allegheny     River 


water  was  found  to  be  .so  low  that  all  of  the  manufac 
turers   of  equipment   advised   against   the   use   of   this 
method. 

The  storage  tank  used  in  conjunction  with  the  evap- 
orator and  storage  tank  is  intended  to  be  kept  full.  If 
the  water  is  drawn  oflF  below  a  certain  level,  steam  is 
automatically  admitted  to  the  evaporator  coils,  the  vapor 
being  condensed  and  pumped  directly  into  the  condensate 
lines.  In  case  there  is  a  vacuum  in  the  jet  condenser, 
the  water  in  the  condenser  will  rise  above  the  level  in 
the  tank ;  similarly,  a  slight  back  pressure  can  be  taken 
care  of  in  the  same  way. 

The  Springdale  power  station  was  designed  and  con- 
structed by  Sanderson  &  Porter,  in  conjunction  with 
the  operating  organization  of  the  West  Penn  Power 
Company. 


Hundredth  Anniversary  of  Electromagnetisni' 


Oersted  and  Ampere    Lived 
in  Age  ot  Discovery 

IN  CONSIDERING  the  vast  scope 
of  the  sciences,  the  far-reaching 
ramification  of  the  engineering 
arts  which  after  one  century  stand 
upbuilded  upon  the  discovery  of 
Oersted  and  Ampei'e,  one  cannot  but 
compare  the  value  and  lasting  worth 
to  mankind  of  such  men  with  that 
of  the  philosophers,  theologians  and 
political  reformers  who  dui'ing  the 
same  epoch  announced  "fundamen- 
tal principles"  and  laid  down  "basic 
laws." 

Theirs  was  an  epoch  of  unrest, 
that  of  Oersted  and  Ampere- 
one  of  discovery  and  revolution  in 
all  lines  of  human  activity — a  renais- 
sance of  the  intellect,  the  brushing 
aside    of    boundaries    and    ban-iers, 
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geographical  and  social,  of  striving 
for  political  and  mental  freedom. 

Leaders,  revolutionaries,  discover- 
ers sprang  up  in  all  lands  in  every 
realm  of  activity.  It  is  but  natural 
that  an  era  which  brought  forth  a 
Hegel,  a  Rousseau,  a  Kant,  a  Bona- 
parte should  have  given  birth  to 
such  minds  also  as  Oersted  and 
Ampere — also  enthusiasts  unbound 
by  tradition  but  in  touch  with  the 
realitien  around  them,  courageous 
and  diligent  seekers  after  truth. 

Not  every  century  has  opened  a 
door  to  such  immense  realms  of 
practical  benefits  as  these  two  first 
entered,  piloting  the  way  for  us.  It 
may  be  many  centuries  before  there 
is  discovered  a  new  force,  so  readily 
obtainable,  so  completely  governed, 
and  so  applicable  to  the  service  of 
mankind,  as  are  these  twins  elec- 
tricity and  magnetism.  Oersted  dis- 
covered and  Ampere  instantly  ap- 
preciated and  defined  the  laws  of  a 
force  which  more  than  any  agent 
(save  fire  and  steam)  has  been 
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potent  in  shaping  the  civilization  of 
the  world.  And  what  this  first  cen- 
tury has  seen  is  merely  a  vague  out- 
line of  the  fullness  of  service  which 
the  ensuing  ages  will  derive  from 
the  Oersted-Ampere  discovery.  If 
our  descendants  are  a  grateful  race, 
those  two  names  will  grow  in  luster 
by  each  centenary,  while  those  of 
philosophers  and  abstract  mentalists 
will  perish  with  each  transient  gen- 
eration. Lee  De  Forest, 

De  Forest  Radio  Telephone  &  Telegr.iph 
Company,   New   York   City. 


Centennial  of  the  Union  of 
Electricity  and  Magnetism 

WE  CELEBRATE  this  year 
the  hundredth  anniversary 
of  the  great  researches 
which  created  the  science  of  elec- 
tromag^ietics.  The  event  which  led 
to  that  fortunate  result,  fraught 
with  so  many  material  benefits  to 
the  world,  are  among  the  most  dra- 
matic in  the  history  of  science. 

Electricity  had  been  recognized 
since  the  days  of  Thales,  and  fric- 
tional  electricity  had  become  weU 
known  through  the  experimental  re- 
searches of  many  physicists  during 
the  eighteenth  century.  The  dawn 
of  the  nineteenth  century  witnessed 
the  discoveries  of  voltaic  electricity. 
There  was  no  idea,  however,  that  an 
electric  current  had  any  magnetic 
properties.  Magnetism,  on  the  other 
hand,  had  been  recognized  in  rela- 
tion to  permanent  magnets  long- 
before  the  Christian  era. 

In  1820  Hans  Christian  Oersted 
was  professor  of  physics  at  Copen- 
hagen. He  had  in  his  laboratory  a 
battery  of  voltaic  cells  and  a  mag- 
netic needle.  He  knew  that  a  wire 
carrying  the  current  in  a  voltaic  cir- 
cuit becomes  heated.  The  idea 
occurred  to  him  that  a  metallic  wire, 
when  heated  in  this  way,  might  dis- 
turb a  poised  magnetic  needle.  lie 
seems  to  have  had  no  previous  an- 
ticipation of  the  existence  of  a  mag- 
netic field  around  such  a  wire.  He 
tried  the  experiment  and  found  im- 
mediately a  very  marked  and  defi- 
nite influence  exerted  by  the  wire 
upon  the  needle.  This  was  not  a 
thermal  effect  but  a  magnetic  effect. 
The  needle  deflected  strongly.  There 
was  no  need  for  a  microscope  or  a 
telescope.  There  was  nothing  but 
the  voltaic  battery,  a  piece  of  bare 
metallic  connecting  wire  and  the 
magnetic  needle.  Imagine  his  sur- 
prise and  delight.  In  a  few  minutes 
of  laboratory  investigation  the  two 
sciences  of  electricity  and  magnet- 
ism that  had  been  separate  and  ab- 
solutely distinct  in  human  thought 
since  the  night  of  time  were  con- 
nected and  became  inter-related. 
Electromagnetics  was  born. 


The  news  of  this  wonderful  dis- 
covery spread  among  scientists  like 
fire.  Oersted's  announcement  was 
dated  July  21,  1820,  from  Copenha- 
gen, in  Latin.  The  announcement 
reached  Prof.  Andre  Marie  Ampere, 
at  the  Ecole  Polytechnique  in  Paris, 
on  Sept.  11. 

The  news  of  the  discovery  stirred 
Ampere  profoundly.  He  immediately 
set  up  a  voltaic  battery  and  some 
magnetic  needles  to  repeat  the  ex- 
periment. Test  followed  test  suc- 
cessfully, and  Ampere  could  scarcely 
find  time  to  sleep  or  eat.  The 
French  Academy  of  Sciences  was 
scheduled  to  meet  in  Paris  on  Sept. 
18.  Within  the  intervening  week 
Ampere  prepared  an  epoch-making 
Academy  paper,  greatly  extending 
the  scope  of  Oersted's  wonderful  dis- 
covery. 

With  the  precision  and  clarity  that 
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have  made  French  science  famous 
for  many  centuries,  he  connected 
electricity  and  magnetism  so  defi- 
nitely in  experiment,  in  mathematics 
and  in  logic  that  ever  since  the  two 
sciences  have  been  inseparably 
associated.  A.  E.  Kennellv, 

Profossor  ot  Electrical  EnRinoering  Har- 
Willi    Univer8itv    and    Massachusetts 
Institute  of  Technology,  Cam- 
bridge.   Mass. 


Letter  from   Dr.  .lewett 

In  the  issue  of  Sept.  18  the  ad- 
dress of  Dr.  F.  B.  Jewett  was 
erroneously  given  as  the  University 
of  Chicago  through  the  misplacing 
of  type  lines  in  the  printing  estab- 
lishment. It  is  scarcely  necessary 
to  state  that  Dr.  Jewett  is  chief 
engineer  of  the  Western  Electric 
Company,  New  York  City. 


•Other  letters  expressing  nppreelntion 
of  .\nii>ere  ami  Oersted's  disonveries  by 
I'"r:ineis  H.  Croeker.  lOliliii  Tlionison. 
y.  v..  .lewetl  It.  A.  Mlllikan.  Edward  I... 
.Niiliids.  K.  U.  Kosa,  and  Carl  H.ring 
appeared  in  the  Sept.  18  issue  ot  El.Kr- 
THICAU  WoRi.n. 
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Readers'  Views  and 
Comments 


Shortage  of  Instructors 

To  the  Editor  of  the  Klkctrical  World: 

Sir:  There  is  an  unprecedented  shortage  of  younger 
teachers  in  etigineering  subjects,  a  shortage  which,  in 
connection  with  an  increased  registration  of  students, 
makes  the  situation  in  many  technical  schools  almost 
critical.  The  "want  columns"  of  engineering  periodicals 
witness  this  shortage.  Men  in  charge  of  apprenticeship 
courses  in  large  manufacturing  companies  are  over- 
whelmed with  requests  for  men  from  numerous  colleges. 
Inducements  such  as  were  unheard  of  in  the  pre-war 
days,  when  experienced  instructors  were  paid  as  little 
as  $750  a  year,  are  offered  to  these  "cub"  teachers. 
Senior  and  even  junior  students  of  none  too  high 
scholastic  standing  receive  several  hundred  dollars  a 
year  for  what  help  they  can  give  in  reading  and  correct- 
ing papers  and  preparing  experiments. 

There  are  at  least  three  reasons  for  this  situation — 
an  unprecedented  demand  for  young  engineers  in 
industry,  an  increased  registration  of  students,  neces- 
sitating more  instructors,  and  the  inability  of  colleges 
on  account  of  limited  endowment  to  meet  the  neces- 
sarj'  salary  increases.  These  conditions  will  undoubtedly 
become  more  normal  sooner  or  later,  but  in  the  mean- 
time the  deans  and  heads  of  departments  are  confronted 
with  the  necessity   of  an   immediate   solution. 

Of  course,  after  the  almost  insuperable  problems  of 
the  war,  when  we  were  short  of  everything  except 
trouble,  this  particular  difficulty  seems  almost  too  tame 
to  mention.  But  unless  the  situation  is  met  wisely 
and  promptly,  we  may  have  a  generation  of  engineers 
with  insufficient  training  just  at  the  time  when  large 
projects  of  all  kinds  are  pending  to  be  executed  within 
the  next  decade. 

Just  as  many  of  our  war  difficulties  proved  to  be 
blessings  in  disguise,  so  it  is  quite  possible  that  the 
shortage  in  junior  instructors  may  lead  our  more 
mature  educators  to  reconsider  some  accepted  methods 
of  teaching  in  the  light  of  modern  p.sychological  prin- 
ciples. Ls  it  really  necessary,  or  even  desirable,  to 
have  recitations  in  numerous  small  sections  conducted 
by  immature  instructors  with  little  practical  experience, 
with  hardly  any  advanced  theoretical  training  and  with 
none  of  the  point  of  view  which  comes  with  responsible 
professional  work?  Is  it  necessary  to  spend  innumer- 
able hours  in  the  laboratory  making  electrical  con- 
nections, taking  performance  curves,  and  then  to  spend 
more  long  hours  at  home  writing  reports?  Is  it  neces- 
sary for  the  student  to  make  detailed  drawings  of 
machinery,  to  compute  fantastic  dimensions  for  it,  and 
to  leave  the  school  with  the  comfortable  delusion  that 
he  "knows  all  about  it"? 

The  underlying  theory  of  all  these  methods  of  instruc- 
tion which  require  a  large  number  of  young  instructors 
is  undoubtedly  plausible.  It  is  to  give  each  student 
closer  contact  with  a  teacher,  a  contact  impossible  in 
lecture  courses,  and  thus  to  clear  up  the  difficulties  in 
the  student's  mind  as  they  come  up.     Incidentally  the 


pupil  is  prodded  along  all  the  time  and  is  not  allowed 
to  switch  himself  off  at  a  siding  for  a  rest.  Another 
plausible  theory  is  that  through  these  instructors  the 
student  gets  a  practical  training  that  will  spare  him 
embarrassment  in  the  shop  and  make  him  immediately 
useful  to  his  employer.  The  so-called  "practical" 
instruction  also  adds  to  the  student's  interest,  and 
smaller  colleges  make  a  feature  of  the  "practical" 
nature  of  their  curricula  to  attract  students.  All  these 
features  of  modern  instruction  in  engineering  subjects 
came  into  vogue  as  a  reaction  against  the  earlier  meth- 
ods, when  students  were  taught  in  large  classes  with 
hardly  any  textbooks,  taking  notes  after  the  professors, 
who  usually  emphasized  the  physical  and  not  the  prac- 
tical nature  of  the  subject.  There  used  to  be  little 
laboratory  and  computing  work,  and  term  examinations 
were  the  only  check  on  the  class.  The  old  academic 
method  certainly  had  its  shortcomings,  but  is  the  pres- 
ent "kindergarten"  method  fundamentally  very  much 
better? 

The  technique  of  instruction  is  a  specialty  by  itself, 
and  only  an  expert  body,  such  as  the  Society  for  Promo- 
tion of  Engineering  Education,  assisted  by  representa- 
tives of  the  principal  industries,  is  (lualified  to  make 
a  competent  recommendation  in  the  present  emergency. 
Such  a  conference  is  apparently  not  in  sight,  and  in 
the  meanwhile  I  venture  my  humble  opinion  that  the 
technical  schools  cannot  go  very  far  wrong  by  going 
back  to  the  old-fashioned  lecture  system,  with  frequent 
examinations  and  reviews  to  keep  the  youngsters  on 
the  qui  vive.  With  this  change  more  weak  students  and 
misfits  will  fall  by  the  roadside  early  in  their  scholastic 
career  (and  to  insure  their  doing  so  is  really  to  be 
charitable  toward  them'),  less  ground  will  be  covered  in 
a  perfunctory  way,  and  less  dexterity  will  be  acquired 
in  the  laboratory.  But  as  to  the  ultimate  results,  say 
ten  years  after  graduation,  we  should  be  perfectly 
willing  to  give  preference  to  high-caliber  men  who 
listened  to  mature  teachers  of  national  prominence,  who 
had  enough  time  to  ponder  and  digest  those  lectures 
and  to  do  some  outside  reading  and  reflection,  who 
were  not  rushed  with  routine  required  work,  and  who 
thus  carried  with  them  the  inspiration,  the  method 
of  attack  and  the  perspective  which  come  only  from 
thoughtful  deliberation  and  association  with  a  mature 
leader.  V.  Kar.apetoff, 

Ithaca,  N.  Y.  Cornell  University. 


Correction  for  New  England  Power  Report 

To  the  Editor  of  the  Elpxtrical  World: 

Sir:  In  the  writer's  abstract  of  the  New  Engiund 
power  report,  which  was  published  in  the  Sept.  11 
issue  of  the  Electrical  World,  two  typographical 
errors  appeared  on  page  526.  The  figure  in  the  middle 
of  the  next  to  the  last  paragraph  should  have  been 
1,378,000,000  kw.-hr.  per  annum,  instead  of  1,378,000 
kw.-hr.,  and  similarly  in  the  fourth  line  from  the  bot- 
tom in  the  last  paragraph  on  that  page  the  figure  should 
have  been  1,496,000,000  kw.-hr.,  instead  of  1,496,000 
kw.-hr.  In  the  latter  case,  however,  I  believe  it  is  per- 
fectly obvious  from  the  context  that  this  is  an  incor- 
rect value,  and  I  presume  that  any  one  who  studies  the 
relation  between  323,000  kw.  and  1,378,000  k^v.-hr.  in 
the  preceding  paragraph  will  perceive  that  three  ciphers 
were  omitted  here  also.  Carroll  H.  Shaw. 

New  York  City. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Cleaning  (Condensers  Saves  One  Fireman 
on  Two  3,000-Kw.  Turbines 

AS  A  RESULT  of  ihoroughly  cleaning  the  condensers 
.  used  with  two  3,000-kw.  turbines  one  fireman  per 
shift  was  eliminated  besides  saving  coal  and  freeing 
one  .500-hp.  boiler  in  the  Newark  (Ohio)  plant  of  the 
American  Gas  &  Electric  Company.  In  checking  up 
on  the  condensers  in  this  plant  use  was  made  cf  Table 
II,  shown  below,  giving  vacuum  pressures  corresponding 


TABLE  I— HOW  VACUUM  WAS  INCREASED  BY  CLEANING 
CONDENSER    TUBES 

Discharge 
Temper- 
ature. 
I)pg.    Fahr. 

Injection 
Temper- 
ature, 
Deg.    Fahr. 

\'acuum. 
In. 

Barometer. 
In. 

Before  cleaning 

89 

69 

25  75 

29.5 

After  cleaning  with  iiose . 

87 

68 

26.75 

29  4 

After  scraping 

66 

50 

28.35 

29.54 

to  different  temperatures  of  discharge  water.  This 
table,  compiled  by  the  writer,  has  been  found  reliable 
for  such  checks  provided  the  condensers  are  of  about 
the  proper  size  for  the  amount  of  steam  used.  There 
may  be  some  variation  from  the  table  with  changes  in 
the  barometer  or  when  the  temperature  of  the  injection 
water  is  higher  than  80  deg.  Fahr.  (27  deg.  C),  but 
this  variation  will  not  be  great. 

On  an  inspection  of  this  plant  it  was  noticed  that 
with  a  discharge  temperature  of  89  deg.  Fahr.  (31.6 
deg.  C.)  the  vacuum  was  only  25.75  in.  (655  mm.), 
while,  according  to  the  table,  for  this  temperature  the 
vacuum  should  be  27.6  in.  (702  mm.).  This  discrepancy 
of  1.8.5  in.  (47  mm.)  indicated  trouble  in  the  condensers 
and  therefore  each  tube  was  washed  out  with  a  hose. 
As  a  result  Iht  vacuum  increased  to  26.75  in.  (670  mm.) 


TABLE  II— RELATION  BETWEEN  TEMPERATURE  OF  DISCHARGE 

WATER  AND  VACUUM  IN  CONDENSER  OPERATING 

PROPERLY 


Temperature  of 
Discliargc.  Deg.  Fahr. 


«8. 
72 

79 
84 
89 


\"acviuni. 
In. 
28   1 

28  2 

28  n 

27  8 

27  6 


Temperature  of 
Discharge,  Deg.  Fahr. 


93. 
99 

;n4 

108 


\'acuum, 
In. 
27  4 

27    I 

26.8 

26  5 


v;ith  a  discharge  temperature  of  87  deg.  Fahr.  (30.5 
deg.  C).  As  this,  however,  was  still  below  the  vacuum 
given  in  the  table,  the  tubes  were  scraped  with  a  stand- 
ard tube  cleaner.  After  this  cleaning  the  vacuum  in- 
creased to  28.35  in.  (721  mm.)  with  66  deg.  Fahr.  (19 
deg.  C.)   discharge  water. 

This  high  vacuum  reduced  the  steam  consumption  on 
the  turbines  to  a  point  where  one  less  boiler  took  care  of 
the  load  nicely.  After  this  cleaning  one  fireman  per 
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shift  was  laid  off  and  one  500-hp.  hand-fired  boiler  was 
released  from  service,  besides  which  an  appreciable  sav- 
ing in  coal  was  effected.  It  might  be  mentioned  that 
each  condenser,  although  connected  to  a  3,000-kw.  tur- 
bine, has  only  6,000  sq.ft.  (560  sq.m.)  of  surface  or  2 
sq.ft.  (0.19  sq.m.)  per  kilowatt,  which  is  rather  low 
compared  with  the  average  installation  of  about  2.5 
sq.ft.   (0.23  sq.m.)  per  kilowatt.  A.  L.  Platt. 

Newark,  Ohio. 

Anchoring  a  Transmission  Line  to  an 
Old  Chimney 

A33,000-VOLT  incoming  line  is  anchored  to  an  old 
brick  chimney  of  a  substation  of  the  Concord 
(N.  H.)  Electric  Company  in  somewhat  unusual  fashion 
by  the  structural  steel  attachment  shown  in  the  accom- 
panying halftone.  The  line  is  dead-ended  on  insulators 
held  on  an  angle-iron  framing,  taps  to  the  lightning 
arresters  being  carried  downward  through  discharge 
gaps  and  choke  coils  and  thence  run  into  the  building 
through  wall  bushings.  The  upper  sets  of  insulators 
are  carried  on  4-'in.  (10-cm.)  angles  and  the  lower  set 
on  2Uin.  x  i-in.  (6-cm.  x  1.2-cm.)  strap  iron.  The 
transformers  are  in.stalled  with  the  lightning  arresters 
in  the  old  brick  structure,  which  was  formerly  a  steam 
generating  station.     The  ti'ansformer  connections  are 


CHIMNEY   (IF 


OLD   STEAM    I'LA.-- 
8.3,000-VOLT 


1'  .-.L  ;i 

LINE 


,iin\s   INCO.MING 


run  from  the  upper  dead-end  terminus  of  the  line  (not 
shown  in  the  photograph)  to  horizontal  leads  carried 
on  insulators  supported  on  pipe  framing  above  the  roof 
level,  from  which  drop  leads  are  carried  to  the  trans- 
formers within  the  building.  L.  J.  CHASE, 
Concord  Electric  Company,  Manager. 
Concord,  N.  H. 
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CoHtH  of  (]oaI  and  Fuel  Oil  (Compared 
by  Chart 

THE  accompanying  chart  shows  what  the  price  of 
oil  of  different  grades  must  be  in  order  to  compete 
with  coal  of  various  grades  at  varying  prices.  If  the 
cost  of  coal,  its  B.t.u.  heating  value  and  the  over-all 
efficiency  at  which  it  is  burned  are  known,  the  chart 
shows  how  to  find  the  price  at  which  oil  will  compete, 
considering  the  different  heating  values  of  the  oil  and 
the  over-all  efficiency  which  may  he  obtained  with  oil 
burning.  The  example  worked  out  on  the  chart  shows 
six-dollar  coal  of  14,000  B.t.u.,  burned  at  70  per  cent 
over-all  efficiency,  as  comparable   with   oil  at  $1.45  a 


COMPARATIVE  FUEL  COSTS  OF  COAL  AND  OIL 

barrel,  19,000  B.t.u..  and  used  with  an  over-all  efficiency 
of  7.5  per  cent.  This  chart  takes  into  account  only  the  cost 
of  the  two  fuels  and  does  not  take  into  consideration 
operation  costs  such  as  labor,  maintenance  or  the  first 
cost  of  the  plant.  It  should  be  noted  that  the  B.t.u.  of 
both  the  oil  and  the  coal  are  based  on  fuel  as  fired. 
Taking  18,250  B.t.u.  for  the  heating  value  of  the  oil  and 
14,000  B.t.u.  for  the  corresponding  heat  content  of  the 
coal,  we  would  have  to  burn  4.56  barrels  of  oil  to  equal 
a  ton  of  coal.  This  is  assuming  equal  over-all  efficien- 
cies. F.  H.  Daniels, 
Sanford  Riley  Stoker  Company,  General  Manager. 
Worcester,  Mass. 


Cost  of  Maintaining  Equipment  in 
60,000-Kva.  Plant 

rEMIZED  maintenance  costs  of  electrical  equipment 
in  the  .steam  plant  (Station  G)  referred  to  in  the 
article  "Analyzing  Maintenance  Costs,"  on  page  618  of 
the  Electrical  World  for  Sept.  25,  are  given  in  the 
accompanying  table. 

This  New  England  plant  was  built  about  nine  years 
ago,  and  in  the  last  two  years,  for  which  the  data  are 
given,  it  has  changed  from  43,100  kva.  to  63,100  kva. 
in  rating.  During  these  two  years  it  has  generated 
144,844,900  kw.-hr.  Switchboard  maintenance  is  seen 
to  be  the  most  expensive  item,  constituting  about  35 
per  cent  of  the  total  electrical  repairs,  while  auxiliary 
motors  take  28  per  cent. 

The  total  cost  of  electrical  equipment  repairs  per 
kva.  of  station  capacity  for  the  two  years  was:  Gen- 
erators, $0,038;   switchboard,   $0.09;   batteries,   $0.02: 


motors,  $0,074;  wiring,  .$0,041;  total,  $0,263.  Elec- 
tric plant  repairs  represented  0.84  per  cent  of  the  total 
.station  operating  expense,  and  of  this  small  proportion 
switchboard  and  wiring  maintenance  accounted  for  0.53 
per  cent  of  the   total   operating   expense,   other   items 

MATXTENA.vr-E  COSr  FOU  EIErmiC  PLANT  rQflP^rENT  1918-1920 

.STATION  lUTINt;   VAIIIEI)  KHOM   43.100  TO  03.100  KVA 

DOLLARS  EXPIiXPED  IX  /{EP.ilRS 


—Labor 

i 

L 

3 

I 

-.Ma 

terioli* 

1 

s 

J 

I 

t 

i 
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i 
■f. 

1 

o 

C 

's 

1 

1 

o 

1 

"a 

(920 

Juni- 

214 

73 

S 

81 

4 

1 

272 

25 

37 

0 

715 

Mur. 

44 

4 

4 

55 

4 

11 

41 

0 

l«5 

0 

268 

Apr, 

23 

63 

12 

58 

6 

8 

10 

0 

135 

0 

214 

.Mar 

34 

115 

3 

39 

15 

0 

0 

0 

7 

1 

315 

l>b. 

23 

92 

9 

52 

54 

2 

23 

12 

9 

2 

278 

Jiin 

19 

89 

2 

52 

359 

29 

60 

0 

7 

6 

623 

357 

4J6 

35 

339 

442 

52 

406 

37 

300 

9 

2.413 

1919 

1),T, 

35 

32 

5 

103 

109 

271 

D 

0 

3 

0 

508 

\„V 

17 

40 

6 

79 

84 

27 

60 

0 

5 

1 

319 

Oct, 

5 

31 

4 

166 

29 

4 

1 

u 

268 

72 

580 

Sept. 

9 

97 

2 

232 

4 

28 

57 

0 

245 

61 

735 

\UE 

13 

50 

II 

366 

42 

9 

10 

0 

165 

9 

675 

.lulv 

19 

86 

1 

85 

25 

46 

69 

8 

6 

13 

358 

98 

336 

29 

1.031 

293 

335 

197 

8 

692 

156 

3.175 

455 

772 

64 

1.370 

735 

387 

603 

45 

992 

165 

5.588 

1919 

43 

149 

46 

32 

4 

32 

1.549 

7 

27 

i 

1.896 

-Ma.v 

19 

183 

89 

30 

12 

32 

23 

87 

0 

9 

484 

Apr. 

36 

124 

70 

11 

36 

326 

414 

449 

365 

5 

1,836 

Mar. 

61 

3 

5 

82 

68 

0 

0 

U 

0 

55 

274 

Feb. 

21 

104 

0 

22 

348 

2 

0 

0 

0 

118 

615 

.Ian. 

29 

45 

0 

45 

49 

6 

45 

0 

0 

97 

316 

211 

608 

210 

222 

517 

398 

2.031 

543 

392 

289 

5.421 

1918 

Dec 

36 

38 

0 

37 

8 

20 

27 

0 

75 

8* 

319 

Nov. 

52 

65 

0 

82 

0 

34 

3 

0 

0 

55 

291 

Oct. 

47 

II 

0 

71 

0 

29 

1 

0 

47 

57 

263 

Sept. 

33 

1/ 

0 

59 

0 

9 

19 

14 

0 

9 

240 

.Vug. 

61 

32 

II 

84 

0 

5 

17 

0 

0 

20 

219 

July 

38 

18 

D 

56 

0 

25 

38 

1) 

11 

71 

257 

267 

261 

0 

389 

n 

122 

105 

14 

133 

298 

1.5f»i 

\ear 

478 

869 

210 

611 

517 

520 

2,136 

557 

525 

W? 

7.010 

Two  years 

935 

1.641 

274 

1.981 

1.252 

907 

2.739 

602 

1.517 

752 

12.598 

being  smaller.  The  electrical  repair  cost  per  kilo- 
watt-hour manufactured  in  the  ,two  years  was  only 
0.0088  cent.  Compared  with  steam-plant  repair  ex- 
penses the  cost  of  electrical  repairs  is  relatively  small, 
these  being  only  slightly  more  than  $500  per  month, 
against  nearly  $5,000  per  month  for  steam  equipment 
repair. 

Transformers  Made  Weatherproof 


WEATHER  protection  of  this  bank  of  667-kva.  trans- 
formers has  been  accomplished  by  placinc  a  housing 
over  the  high  tension  bushings.  The  •2,300-volt  cables  ter- 
minate in  end  bells  which  are  within  the  weatherproof  boxes 
mounted  on  top  of  the  transformers.  The  .57.5-voIt  leads  are 
taken  out  of  the  transformers  through  the  regular  bushings. 
The  installation  is  at  the  Pacific  Mills  at  Lawn-ence,  Mass. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Device  Which  Holds  Motor  Wedges  While 
Driving  Them  Into  Place 

MOTOR  wedges  are  easily  held  in  position  for 
driving  them  into  the  slots  by  means  of  a  device 
developed  in  a  New  York  repair  shop.  The  drivers  are 
made  of  five  pieces  of  cold-rolled  steel  with  the  front  end 
tapered  to  permit  of  working  in  restricted  spaces.  When 
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A  LOOSELY  r-ITTlNG  PLUNGER  7^  IN.  LONG  FITS  INTO 
THIS  WEDGE  DRIVER 

using  the  driver  the  wedge  is  placed  in  the  chamber 
with  1-in.  (6  mm.)  projecting.  The  plunger  is  inserted 
from  the  rear  and  driven  by  a  rawhide  mallet.  The  sizes 
most  used  have  A  and  B  dimensions  respectively  A  in. 
(1.6  mm.)  and  h  in.  (11.1  mm.),  ..'.  in.  (1.9  mm.)  and 
\c.  in.  (11.1  mm.),  and  1  in.  (3.1  mm.)  and  /I.  in. 
(14.2  mm.).  C.  A.  Johnson. 

Bronx,  New  York  City. 


Rewound  Motor  for  Testing 
Phase  Rotation 

FOR  checking  phase  rotation  an  Eastern  repair  shop 
rewound  a  I'-hp.,  three-phase,  60-cycle,  220-volt, 
1,050-r.p.m.  motor  to  two  phase,  440  volts,  twenty-four 
poles,  265  r.p.m.,  as  the  lower  speed  was  better  for 
observing  rotation  and  the  two-phase  connection  per- 
mitted of  testing  both  two-phase  and  three-phase  lines. 
To  assist  further  in  noting  direction  of  rotation  a  white 
arrow  was  fixed  to  the  end  of  the  shaft  and  a  black  disk 
mounted  behind  the  arrow  on  the  end  frame,  the  direc- 
tion in  which  the  white  arrow  slowly  revolved  in  front 
of  the  black  disk  being  easily  observed. 

The  motor  had  forty-eight  slots  and  a  coil  pitch  of 
1  and  7;  it  was  connected  series-star,  each  cnil  being 
wound  with  twenty  turns  of  two  No.  19  single-cotton  and 
enamel-covered  wire.  The  six-pole  pitch  of  1  and  7 
chorded  has  a  chord  factor  equal  to  sin  (7  X  180/8)  '2 
=  sin  78"  0'  45"  .^  0.9807.  Full-pitch  line  voltage 
should  be  220  0.981  ^  =  224  volts  per  phase,  or  224/1.7.'? 
==  129  volts  star.  This  winding  will  then  be  good  for 
(3  X  129)/2  =  188J  volts  for  two-phase  series  con- 
nection. The  number  of  turns  per  coil  required  for 
two-pha.se,  440  volts,  twenty-four  poles,  is  20(440/188.5) 
y  24/6  ^  186  turns  for  full  pitch  The  turns  being 
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increased  9.3  times,  the  cross-section  of  copper  was 
decreased  in  the  same  proportion,  the  size  nearest  cor- 
rect being  No.  25 ;  but  as  the  proper  number  of  turns  of 
No.  25  more  than  fill  the  slots,  No.  27  was  used.  As 
rewound,  the  motor  had  forty-eight  coils  (two-layer 
winding),  pitch  1  and  3,  and  was  connected  series,  one 
coil  per  group,  and  developed  approximately  \  hp. 

The  motor  was  mounted  on  top  of  the  testing  switch- 
board with  the  dial  facing  the  test  bench,  and  four 
wires  were  brought  down  to  four  plug  switches,  a  fuse 
being  placed  on  each  outside  wire  between  the  test  motor 
and  the  plug.  The  plugs  were  arranged  Al,  A2,  B2,  Bl ; 
for  three-phase  tests  a  lug  was  used  at  the  back  of  board 
to  connect  A2  and  B2  together.  A  6-ft.  (1.8-m.)  length 
of  cable  is  used  for  each  test  lead,  the  male  end  of  the 
plug  switch  being  attached  to  one  end  of  the  cable  and 
a  bull-dog  testing-clip  to  the  other  end.  This  phase 
rotation  tester  has  been  in  use  for  about  a  year  and  a 
half  and  has  proved  a  valuable  instrument. 

Detroit,  Mich.  A.  C.  ROE. 


Cutting  Fiber  to  Narrow  Widths 

TO  CUT  fiber  in  very  narrow  widths  the  American 
Electric  Service  &  Maintenance  Company,  Spring- 
field, Mass.,  designed  the  home-made  gage  illustrated 
herewith  for  attachment  to  a  paper  cutter.  The  gage 
consists  of  a  straight  bar,  21  in.  long,  \\  in.  high  and 
i^s-ln.  wide  (44  cm.  x  4.5  cm.  x  4  mm.),  attached  to 
angle  pieces  which  are  seated  against  two  sliding  blocks 
arranged  to  move  back  and  forth  as  required  on  the 
regular  stop  of  the  cutter.     A  \-va..  (1.3  cm.)  rod  con- 


AUXILIARY   BAR    ON    STOP   OF    PAPER    CUTTER    ADJUSTABLE   FOR 
CUTTING  VERY   NARROW  STRIPS 

nects  the  sliding  blocks  and  is  fitted  with  a  spring  to 
hold  the  gage  in  a  horizontal  pcsition  parallel  to  the 
face  of  the  cutter.  The  gage  can  be  fixed  in  any  posi- 
tion along  the  cutter  by  set-.'<crew  adjustment,  and  the 
fiber  tan  be  cut  to  hair  widths  if  desired. 

Boston,  Mass  H.  Knowles. 
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Forty-Cycle  >Iolors  Operated  on  60  Cycles 
to  Utilize  Old  Equipnient 

THAT  a  40-cyile  motor  has  more  desirable  character- 
istics when  operating  on  60  cycles  at  the  same  volt- 
age than  a  standard  GO-cycle  motor  proved  to  be  true 
when  a  central  station  recently  made  tests  to  find  out 
if  its  service  could  replace  a  40-cycle  isolated  plant 
without  necessitating  the  purchase  of  new  motors.  Of 
course  in  buyinfr  new  enuipment  60-cycle  motors  are 
more  economical  on  60-cycle  energy,  but  this  case 
involved  only  the  utilization  of  old  motors  etficiently. 
The  utility  had  both  25-cycle  and  60-cycIe  service  avail- 
able, and  after  testing  a  40-cycle  motor  at  the  same 
voltage  on  all  three  fre(iuencies  the  isolated  plant  was 
shut  down,  OO-cycle  service  was  installed  and  smaller 
pulleys  were  put  on  the  motors,  which  have  been  operat- 
ing satisfactorily  for  the  past  three  years. 

It  might  be  thought  that  the  power  factor  would  be 
worse  on  the  higher  fre(Uiency.  but  the  reverse  is 
actually  the  case.  A  40-cycle  motor  contains  more 
iron  than  a  standard  60-cycIe  motor,  and  with  the  con- 
stant voltage  the  increase  in  frequency  reduces  the 
magnetizing  current,  and  this  results  in  higher  power 
factor. 

The  test  results  showed  that  on  25  cycles  the  free 
running  current  of  the  motor  was  over  125  per  cent  of 
the  rated  full-load  current  on  40  cycles,  while  on  60 
cycles  the  free  running  current  was  but  a  little  more 
than  one-half  that  at  40  cycles.  Using  the  tests  on 
40  cycles  as  a  basis,  the  60-cycle  results  showed  14.5 
per  cent  less  free-running  watts  and  the  25-cycle  test 
136  per  cent  more.  The  free-running  current  on 
25  cycles  was  so  high  that  no  full-load  test  was  at- 
tempted. 

A  partial  load  test  was  applied  long  enough  to  observe 


three-phase,  40-cycle,  8(t0-r.p.m.  synchronous-speed  Gen- 
eral Electric  type  I,  form  K  s<iuirrel-cage  motor,  wi'h 
its  regular  type  of  compensator.  C.  W.  LEONARD. 

Union  Electric  Light  &  Power  Company, 
St.  Louis,  Mo. 
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some  readings,  which  showed  that  the  motor  could  not 
be  satisfactorily  operated  at  25  cycles. 

The  slip  at  23  hp.  to  24  hp.  was  about  2i  per  cent 
on  both  40-c.vcle  and  60-cycle  service.  When  the  load 
at  60  cycles  was  increased  to  32.4  hp.  the  slip  increased 
to  about  35  per  cent,  but  the  motor  gave  no  indication 
of  stalling. 

The  motor  used  for  these  tests  was  a  20-hp.,  220-volt, 


Blanks  for  Recording  Photometer  Tests 

FOR  conveniently  recording  data  of  lamp  and  reflector 
tests  made  for  industrial  plants  the  test  record  sheet 
here  illustrated  was  devised  by  the  writer,  who  has 
found  it  to  be  very  useful  during  the  past  year.  It  is 
in  the  form  of  a  blue-line  print  (such  as  can  be  made 
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CHART   FOR    RECORDING    PHOTOMETRIC    TESTS 

in  any  drafting  room)  the  color  and  surface  of  which 
permit  the  use  of  ink  for  recording  the  data.  It  pro- 
vides spaces  for  the  recording  of  all  information  for 
the  distribution  and  absorption  comparisons  usually 
required  by  the  user  of  accessories. 

Industrial  plants  are  now  learning  that  it  is  of  value 
to  jrive  time  and  study  to  the  .selection  of  lighting  units. 
Although  reflector  and  lamp  manufacturers  are  striving 
to  standardize  the  shapes  of  reflectors,  there  are  a  num- 
ber of  things  which  cau.se  some  makes  to  be  better  than 
others.  As  the  best  way  to  determine  the  performance 
of  lamps  in  their  shades,  reflectors  or  other  accessories 
is  by  making  photometric  test.s,  the  purcha.se  of  a  suit- 
able photometer  for  making  such  tests  has  been  shown 
to  be  a  paying  investment  where  there  is  an  employee 
available  who  is  capable  of  making  such  tests  and  using 
the  results.  As  an  alternative  an  illuminating  engineer 
should  he  retained  to  test  the  accessories  under  con- 
sideration and  to  recommend  the  selection  of  that  which 
is  most  desirable  for  the  application. 

Pittsburgh,  Pa.  D.  W.  Blakeslee. 


Central  Station  Service 
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A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
•of  Electric  Light,  Power  and  Heat 


Pacific  Gas  &  Electric  Stockholders 
to  Receive  Company  Magazine 

COMMENCING  with  the  current  issue,  the  Pacific 
Gas  &  Electric  Company,  San  Francisco,  will  send 
its  monthly  publication.  Pacific  Service  Magazine,  to 
all  stockholders  of  the  company.  In  adopting  this 
policy  the  company  is  actuated  by  a  desi'-e  to  do  all  in 
its  power  to  establish  and  maintain  an  Ultimate  rela- 
tionship between  the  stockholder  as  a  part  owner  in  the 
public  utility  enterprise  and  the  directors  and  officers 
of  that  enterprise,  who  are  really  the  servants  of  the 
stockholders. 

The  officers  of  the  Pacific  Gas  &  Electric  Company 
feel  that  the  comparatively  slight  expense  involved  in 
increasing  the  distribution  of  the  magazine  will  be  more 
than  made  up  by  the  value  it  will  be  to  the  company's 
stockholders,  as  well  as  to  the  company  as  a  whole,  in 
supplying  the  right  kind  of  information  concerning  the 
company's  activities  and  keeping  alive  the  general  inter- 
est in  the  company  as  a  public  utility. 


Development  of  Utilities  Depends 
on  Commissions 

THAT  adequate  development  of  public  utilities  and  a 
fair  deal  for  the  public  and  the  utility  corporations 
alike  depend  upon  competent  regulation  by  public  utility 
commissions  is  the  attitude  of  the  Pacific  Power  & 
Light  Company,  Portland,  Ore.  The  duties  and  respon- 
sibilities of  public  utilities  are  interestingly  explained 
in  the  current  issue  of  the  company's  monthly  Bulletin, 
which  reads  in  part  as  follows: 

"Regulation  of  public  utility  corporations  is  a  most 
serious  and  responsible  undertaking.  The  public  utility 
is  the  vendor  of  an  essential  service.  It  is  an  impor- 
tant factor  in  the  industrial  development  of  the  com- 
munity it  serves.  The  investment  in  the  public  utilities 
of  each  state  amounts  to  millions  of  dollars.  It  is 
generally  the  largest  single  investment  in  any  com- 
munity. The  kind  of  service  a  public  utility  renders 
is  dependent  upon  the  efficiency  and  economy  of  its 
operation,  and  the  development  of  its  service  is  deter- 
mined by  the  nature  and  protection  of  its  credit.  Public 
utility  statutes  vest  in  commissions  of  regulation  almost 
unlimited  powers  of  supervision  and  control.  Com- 
missions determine  standards  of  .service,  classification 
of  accounts,  values,  rates  and  return.  The  service  and 
development  of  our  public  utilities  are  measured  by  the 
character  and  intelligence  of  the  personnel  of  commis- 
sions. The  technique  of  engineering  and  accounting, 
operating  practices  and  the  economics  of  production, 
distribution  and  finance  are  the  problems  of  regulation. 
Their  solution  requires  judgment  and  learning  that  are 
the  result  of  study  and  experience.  The  public  good 
of  regulation  will  depend  for  its  success  upon  tho.se  who 
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regulate.  It  is  a  question  of  men  and  not  of  laws.  The 
state  with  the  best  public  utility  laws  and  the  least 
capable  commission  will  not  have  such  good  regulation 
as  the  state  with  the  worst  laws  and  most  capable 
commission. 

"The  public  does  not  properly  appreciate  the  impor- 
tance of  a  public  utility  commissionership,  and  it 
should  come  to  know  the  duties  and  responsibilities  of 
such  an  office  in  order  that  it  may  be  less  influenced 
by  the  expediencies  of  practical  politics.  It  should 
have  a  dignity  and  importance  in  the  public  mind  that 
will  lift  it  above  the  strife  for  partisan  advantage. 
Regulation  is  correct  in  principle  and  can  be  made  right 
in  practice  if  commissions  are  efficient  in  personnel. 
Commissions  must  be  capable,  independent  and  per- 
manent in  order  to  be  efficient,  fair  and  just.  There 
must  be  knowledge  and  experience.  The  term  of  office 
should  not  be  governed  by  the  vicissitudes  of  politics. 
It  is  unduly  burdensome  and  unfair  to  the  public  and 
public  utility  alike  to  be  constantly  educating  a  new 
commissioner  in  the  problems  of  the  public  utility 
industry  in  order  that  political  obligations  may  be 
discharged  or  partisan  advantage  bear  fruit.  One  of 
the  problenis  of  today  is  to  take  regulation  out  of 
politics  and  to  make  commissioners  responsible  to  their 
judgment  of  what  is  fair,  just  and  reasonable,  unin- 
fluenced by  the  rant  and  cant  of  the  demagogue  and 
the  cupidity  of  the  politician." 


Better  Accounting  Methods  Necessary 

THE  prime  thing  for  every  utility  to  know  and  to 
let  the  public  know  is  whether  the  net  income 
from  operations  is  sufficient,  declared  J.  A.  C.  Ken- 
nedy, general  counsel  of  the  Nebraska  Power  Com- 
pany, at  the  recent  Omaha  convention  of  the  Nebraska 
Section  of  the  N.  E.  L.  A.  To  know  this,  Mr.  Ken- 
nedy continued,  involves  thoroughly  understanding 
modern  accounting.  The  ordinary  business  man,  how- 
ever, has  not  heretofore  sought  to  master  this  very 
important  phase  of  the  business.  An  official  of  .so  large 
a  corporation  as  the  Nebraska  Telephone  Company  said 
that  that  company  had  never  made  money  in  Nebraska, 
because  it  was  only  in  the  last  few  years  that  its  offi- 
cials had  learned  how  to  keep  their  accounts  properly. 
The  greatest  error  by  this  company  in  its  earlier  years 
was  a  neglect  to  charge  annually  a  sufficient  deprecia- 
tion expense.  The  result  was  a  colossal  increase  in 
the  operating  expen.ses  when  the  time  came,  as  it  was 
Imund  to  come,  to  junk  the  antiquated  switchboards, 
receivers,  etc.  Had  a  proper  depreciation  charge  been 
annually  made  in  anticipation  of  this  inevitable  day  of 
reckoning,  the  funds  would  have  been  at  hand  with 
which  to  replace  the  obsolete  property,  instead  of  the 
company  being  compelled  to  take  the  necessary  funds 
out  of  the  immediate  year's  receipts.    If  such  has  been 
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the  experience  of  this  great  corporation,  Mr.  Ken- 
nedy said,  it  is  certain  that  many  smaller  utilities  of  all 
kinds  have  gone  alonK  blissfully  ignorant  of  their  fail- 
ure, because  of  inadequate  accounting  methods,  to 
charge  enough  for  the  service  rendered. 

If  the  great  value  of  an  adequate  accounting  system 
was  fully  appreciated  by  every  utility  company,  there 
would  not  be  a  moment's  hesitation  in  adopting  such  a 
system.  It  is  the  common  experience  that  the  installa- 
tion of  an  adeciuate  accounting  system  gives  a  new 
tone  to  a  business.  It  dignifies  it  and  gives  the  man- 
agement a  distinct  pride.  This  is  true  because  the 
manager  has  an  accurate  monthly  picture  of  all  of  his 
company's  operations,  from  a  study  of  which  he  may 
not  only  devise  ways  and  means  of  improving  the 
financial  condition  of  his  compai'y  but,  in  addition,  be 
prompted  to  devise  methods  for  the  improvement  of 
the  company's  physical  condition  and  its  capacity  for 
giving  better  service.  The  public  is  not  only  interested, 
therefore,  in  having  such  an  accounting  system  as  will 
reflect  the  actual  financial  condition  of  the  company, 
but  its  interest  goes  to  the  improved  service  that  almost 
inevitably  follows  the  installation  of  such  a  system. 
Furthermore,  the  speaker  held,  the  demands  of  the 
income-tax  law  and  of  the  regulatory  bodies  are  mak- 
ing accounting  more  important  than  it  has  ever  been 
before,  and  the  men  in  the  electric  lighting  and  power 
fields  who  will  have  the  greatest  measure  of  success 
are  those  who  will  give  careful  attention  to  the  perfec- 
tion   of   their    accounting    systems. 


Utility  Maintains  Customers' 
Lighting  Equipment 

NEARLY  37,000  customers'  lighting  units  are  being 
maintained  by  the  Commonwealth  Edison  Com- 
pany of  Chicago  at  a  fixed  rate  per  lamp  per  month. 
Customers'  100-watt  to  500-watt  lighting  fixtures  are 
maintained  during  the  life  of  the  contract  for  electric 
service  at  the  rates  shown  in  the  table  below. 

The  price  charged  for  the  maintenance  service 
includes  the  original  installation  of  lamps  and  all 
renewals  thereof  except  that  in  the  case  of  signs  the 
customer  pays  an  additional  sum  for  the  original 
installation  of  lamps  and  all  renewals.  In  order  to 
obtain  this  service  a  customer  must  contract  for  the 
maintenance  of  all  units  of  100  watts  and  over.     The 


\et  Monthly 
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per  Fixture 
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•r- 
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nO-WatI  aid  500 

-watt  Mazda  "C"  private  street  post 

1    50 

•Minimum  charge  $6  per  year,       tincluding  switching. 

company  cleans  the  lamps,  globes  and  reflectors  at  least 
once  a  month,  and  where  special  factorj'  conditions 
require  more  frequent  cleaning  it  makes  a  practice  of 
cleaning  the  lamps  twice  a  month  without  extra  charge. 
The  maintenance  does  not  include  repairs  or  painting 


of  equipment,  and  the  customer  is  held  responsible  for 
any  lamps  that  have  been  broken  or  removed  from  the 
sockets. 

The  present  form  of  agreement  has  been  in  force 
since  March  1,  1920,  and  supersedes  a  previous  contract 
under  which  lighting  units  were  installed  and  main- 
tained. About  five  months  after  the  present  main- 
tenance arrangement  became  effective  the  company  was 
maintaining  SO, 840  lighting  units  exclusive  of  signs,  as 
shown  in  the  following  table: 


Inside  store  flxtures    18.83.'i 

Outside    brarket    fixtures    752 

factory    tmit.s    16,920 

Street  posts   333 

Total   36,840 


Although  more  inside  store  fixtures  were  being  main- 
tained than  any  other  type  at  that  time,  most  of  the 
new  contracts  taken  were  for  the  maintenance  of  fac- 
tory fixtures  which  are  expected  to  exceed  the  totals 
of  all  other  fixtures  combined.  There  was  an  average  of 
about  three  fixtures  to  every  cu.stomer  when  the  above 
figures  were  given  out,  but  the  number  of  fixtures  per 
customer  i.'-.  expected  to  grow  with  the  increase  in  the 
number  of  industrial  customers  who  avail  themselves 
of  the  maintenance  service.  Lighting  salesmen  receive 
a  commission  of  2.5  cents  per  socket  for  all  maintenance 
contracts  secured. 


High  Load  Factor  Results  from 
Long-Hour  Business 

AN  AVERAGE  load  factor  of  85  per  cent  is  obtained 
.  regularly  on  the  generating  .system  of  the  Bangor 
(Me.)  Railway  &  Electric  Company  and  controlled 
properties,  which  supply  energy  to  a  varied  load  in  the 
central  Penobscot  Valley  and  adjacent  territory.  Hydro- 
electric stations  at  Jlilford,  Veazie  and  Ellsworth  serve 
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COMBlNEn    HOURLY  LOAD  CURVES  FOR  ALL  STATIONS  OF  BANGOR 
RAILWAY  &  ELECTRIC  COMPANY'S  SYSTEM 

diversified  industries,  large  paper  mills,  electric  rail- 
way, and  commercial  lighting  and  power  business. 
A  typical  load  curve  of  an  all-day-and-night  load 
factor  of  93  per  cent  is  shown  herewith,  the  combined 
outputs  of  the  various  stations  from  hour  to  hour 
being  indicated  by  the  broken  lines.  The  individual 
outputs  of  the  stations  are  represented  by  the  areas 
between  these  lines.  The  stations  were  rated  as  follows 
at  the  time  the  readings  were  taken:  EU.sworth,  2,250 
kw.;  Milford,  3,200  kw.;  Veazie,  1,600  kw.  Edward 
M.  Graham  is  vice-president  and  general  manager  of 
the  company. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Periodic  Seli -Excitation  <»  Direct-Current  Machin- 
ery.— I,EYERER.--In  experiments  with  a  large  turbo- 
generator with  exciter-dynamo  an  instability  was  ob- 
served that  under  certain  conditions  caused  a  periodic 
self-excitation  of  the  exciter  machine,  first  in  one  direc- 
tion, then  in  the  other,  so  that  the  system  actually  gen- 
erated alternating  current  of  very  low  frequency.  The 
rotor  of  the  turbo-generator  was  connected  directly  to 
the  exciter,  in  parallel  with  the  exciter  field  winding, 
and  a  regulating  rheostat  was  inserted  in  series  with 
the  exciter  armature.  When  this  rheostat  was  cut  down 
to  minimum  resistance  the  system  ran  smoothly  and 
the  exciter  current  was  stable.  At  a  given  resistance 
value  disturbances  set  in.  The  current  rose  slowly  and 
then  decreased  to  zero.  After  a  while  the  exciter  would 
reverse  its  polarity,  and  the  same  phenomenon  repeated 
itself.  When  the  regulating  rheostat  was  adjusted  to 
still  higher  resistance  values  the  current  reversals  be- 
came more  rapid  and  the  curent  amplitude  lower,  until, 
above  another  limiting  resistance  value,  the  oscillations 
ceased  altogether  and  the  current  remained  zero.  The 
author  presents  a  mathematical  theory  of  the  phe- 
nomenon and  shows  under  what  conditions  instability 
and  periodic  excitation  may  occur. — Archiv  filr  Elek- 
trotechnik.  July  8,  1920. 

Variable  Speed,  Shunt-Wound  Direct-Current  Motors. 
— An  analytical  treatment  of  the  design  of  direct- 
current  shunt  motors,  with  especial  reference  to  flash- 
over  tendencies  and  iron  losses. — London  Electrical  Re- 
view, July  23,  1920. 

Lamps  and  Lighting 

Development  of  Electric  Sirj7i  Lightinc/. — E.  A.  Mills. 
— The  development  of  electric  signs  and  lighting  has 
followed  along  two  general  lines — improvement  in 
lamps  and  improvement  in  design  and  construction.  The 
advent  of  the  drawn-filament  10-watt  standard-voltage 
sign  lamp  solved  all  difficulties,  and  it  may  be  con- 
sidered the  standard  lamp  at  this  time.  Various  types 
of  letters  and  arrangements  of  signs  are  considered  by 
the  author  by  reference  to  a  series  of  photographs  of 
typical  signs. — Transactions  I.  E.  S.,  Aug.  30,  1920. 

The  R.L.M.  Standard  Reflector  for  Industrial  Light- 
ing.— Wakii  H.NRRISON. — The  writer  calls  attention  to 
the  fact  that  the  R.L.M.  specification  provides  (a)  a  dura- 
ble and  highly  efficient  reflecting  surface,  (b)  a  contour 
of  reflector  which  will  insure  an  effective  light  distribu- 
tion, and  (c)  a  depth  which  will  cut  the  filament  center 
off  from  view  at  an  angle  of  72'^  deg.  from  the  vertical 
axis,  thus  screening  the  light  source  to  minimize  glare. 
He  states  that  a  photometer  has  been  developed  with 
which  the  reflection  factor  of  porcelain-enameled  steel 
surfaces  of  a  given  contour  may  be  indicated  by  one 
reading.  In  explaining  the  difficulties  in  using  the 
tungsten  gas-filled  lamp  with  various  types  of  reflectors, 
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some  information  is  given  regarding  the  bowl-enameled 
lamp  which  has  been  developed  for  use  in  dome  reflec- 
tors. The  enameling  is  a  superficial  coating  which  is 
applied  to  the  bowl  of  the  lamp  and  is  carried  to  the 
point  opposite  the  lowest  part  of  the  filament.  As 
regards  durability,  the  author  states  that  it  will  resist 
practically  any  mechanical  abrasion  it  is  likely  to  en- 
counter. Repeated  tests  have  shown  it  to  be  proof 
against  deterioration  by  acid  fumes.  Because  of  its 
smoother  surface,  this  lamp  does  not  collect  dirt  so 
readily  as  a  frosted  lamp.  When  used  with  the  R.L.M. 
dome  reflector,  the  lower  part  of  the  lamp  becomes 
virtually  a  semi-indirect  bowl,  serving  the  same  purpose 
as  heretofore  has  been  accomplished  by  the  opal  cap. 
In  combination  with  the  bowl-enameled  lamp  the  R.L.M. 
standard  dome  reflector  provides  an  equipment  that  vrill 
meet  the  requirements  of  a  large  percentage  of  indus- 
trial plants.— Transactio7is  I.  E.  S.,  Aug.  30,  1920. 

Generation.  Transmission  and  Distribution 

Electricity  in  Spain. — Blumenthaj,. — This  article 
gives  a  review  of  the  present  development  of  electrifica- 
tion in  Spain  and  also  touches  upon  some  plans  which 
are  on  foot  aiming  at  the  utilization  of  a  considerable 
part  of  the  5,000,000  hp.  estimated  water  power  avail- 
able. So  far  about  900,000  hp.  has  been  assigned  on 
concession,  but  less  than  400,000  hp.  had  been  developed 
in  1917.  Richest  in  h.vdraulic  power  among  the 
Spani.sh  rivers  is  the  Ebro,  with  1.180,000  hp.  Next 
comes  the  Douro  with  90,000  hp.,  +he  Guadaquivir  with 
75,000  hp.,  and  the  Ta.io  with  70,000  hp.  Statistical 
data  regarding  the  eight  biggest  power  companies  and 
their  present  plants  are  given.  The  author  also  dis- 
cusses the  productivity  of  the  Spanish  electrical  manu- 
facturing industry.  The  article  is  evidently  meant  tc 
advise  German  interests  on  the  possibilities  for  selling 
electrical  machinery  and  supplies  in  Spain. — Elektro- 
technische  Zeitschrift,  April  1,  1920. 

Installations.  Systems  and  Appliances 

Desigv  of  Electrical  Installation.')  for  Ships. — C.  H. 
WoRDiNGHAM. — The  writer  covers  briefly  questions  of 
generation,  distribution  and  utilization  of  electricity  on 
shipboard,  including  the  electric  propulsion  of  ships. — 
London  Electrician,  Sept.  3,  1920. 

Portable  Oscillograph. — J.  W.  Legg. — It  is  stated  that 
it  has  become  more  and  more  desirable  to  have  a  port- 
able commercial  oscillograph,  extremely  compact  and 
light  in  weight,  for  work  outside  of  the  laboratory.  The 
writer  describes  such  an  oscillograph  and  ascribes  to 
it  the  following  advantages:  (1)  Special  compactness 
of  apparatus;  (2)  use  of  an  incandescent  lamp  with 
.special  arrangements  to  obtain  very  great  intrinsic  bril- 
liancy; (3)  mechanically  operated  focal-plane  shutter; 
(4)  remote-control  switch  to  cause  transient  to  appear 
at  any  desired  part  of  the  film;    (5)    trip  magnet  to 
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operate  reniole-contrul  switch  and  shutter  immediately 
after  abnormal  voltage  is  applied  to  the  incandescent 
lamp;  (6)  lamp-extinguishing  switch  to  prevent  the 
filament  from  being  destroyed;  (7)  self-contained  stor- 
age battery  to  supply  galvanometer  field;  (8)  switch 
for  placing  ammeter  in  galvanometer  field  or  battery- 
charging  circuits;  (9)  element  resistances  and  control 
panel  for  commercial  voltages;  (10)  all  the  above  ap- 
paratus mounted  in  a  single  case  13  in.  x  14  in.  x  25 
in.  (3.3  cm.  x  36  cm.  x  63  cm.)  over  all  and  weighing 
but  82  lb.  (37  kg.)  ;  (11)  transformer  for  110  volts  or 
220  volts,  20  cycles  to  70  cycles,  supply  for  incandescent- 
lamp,  trip-magnet  and  induction-motor  operation;  (12) 
induction  motor  with  back-gear  and  step-pulley  arrange- 
ment for  driving  photographic  drum  at  uniform  speed 
over  a  great  range  of  speeds;  (13)  this  oscillograph  is 
arranged  in  two  units,  weighing  but  135  lb. — Journal 
A.  I.  E.  E.,  July.  1920. 

Electrophysics  and  Magnetism 

Hiqh-Frcqnennj  Iroti  Losses. — Thomas  Spooner.— 
Data  are  presented  giving  the  iron  losses  for  5-mil, 
4  per  cent  silicon  steel  sheet  for  a  range  of  frequencies 
from  5,000  to  50,000  per  second.  An  approximate 
separation  of  hysteresis  and  eddy  current  losses  is  made, 
showing  the  result  of  skin  effect  on  these  losses.  A 
method  of  test  is  described  which  if  desired  could  be 
used  over  a  much  wider  range  of  frequencies  than  those 
indioated.  The  source  of  high-frequency  supply  was  a 
new  type  of  arc  oscillator.  The  probable  accuracy  of 
results  is  discussed.^ Journal  A.  I.  E.  E.,  Sept.,  1920. 

Some  Phjisical  Properties  of  NickeJ-Iron  Alloys. — 
L.  R.  INGERSOLL. — The  specific  heats,  thermal  conduc- 
tivities, thermo-electric  properties  and  specific  resist- 
ances have  been  determined  for  a  series  of  iron-nickel 
alloys  of  exceptional  purity  and  definitely  known  com- 
position.— Physical  Rfrie)i\  August,  1920. 

Electrochemistry  and  Batteries 

Oxyfjen  from  the  Air  a.s-  it  Dep()lari.'<a)it. — Fery. — 
Attempts  to  use  oxygen  from  the  surrounding  air  for 
the  depolarization  of  galvanic  cells  so  far  have  met  with 
little  success.  In  Switzerland  a  ZnC  cell  with  natrium 
chloride  is  used  a  good  deal  for  electric  clocks,  and  in  a 
cell  suggested  by  Rosset  ammonium  cuprate  acts  as  a 
depolarizing  medium,  going  over  into  cuprite,  which  is 
again  rapidly  oxidized  by  the  air.  The  capacity  of 
these  cells,  however,  is  rather  limited,  since  their  action 
depends  on  normal  diffusion  in  the  electrolyte.  Further- 
more, the  zinc  is  usually  exposed  to  corrosion  even  when 
no  current  is  flowing.  The  author  has  developed  a  cell 
where  the  zinc  is  entirely  protected  from  oxidation  by 
being  placed  on  the  bottom  of  the  jar.  The  other  elec- 
trode is  a  long  vertical  cylinder  of  very  pure  carbon, 
standing  on  a  small  piece  of  insulation  on  top  of  the 
zinc  plate.  The  electrolyte  is  ammonium  chloride. 
Owing  to  the  small  distance  from  carbon  to  zinc  the 
interior  resistance  of  the  cell  is  small.  When  the  cell 
gives  out  current,  the  lower  parts  of  the  carbon  elec- 
trode will  be  strongly  polarized  by  hydrogen,  but  since 
the  upper  part  of  the  carbon  is  submerged  in  a  surface 
layer  rich  in  oxygen,  local  currents  will  form  in  the 
carbcm.  The  electrolytic  action  of  these  currents  will 
even  out  the  concentration  differences  and  depolarize 
the  cell  more  rapidly  than  if  the  oxygen  had  to  pass 
from  the  surface  down  under  the  influence  of  ordinary 
diffusion. — .Aychires  des  Postes,  June,  1920. 


Book  Review 


Winning  the  Public.  By  S.  M.  Kennedy.  New  York: 
McGraw-Hill  Book  Company,  Inc.  168  pages,  illus- 
trated.    Price  $2.50. 

Taking  as  his  text  in  effect  St.  Peter's  injunction 
"Be  courteous,"  Mr.  Kennedy,  who  is  vice-president  in 
charge  of  public  relations  and  business  development 
of  the  Southern  California  Edison  Company,  in  this 
book  preaches  a  sermon  under  fifteen  chapter  headings 
which  is  sure  not  to  weary  his  congregation  but  to 
interest,  enlighten  and  stimulate  it.  Courtesy  in  all  the 
relations  of  life  is  the  lubricating  oil  of  our  complicated 
modern  civilization,  and  were  it  to  become  extinct  the 
machinery  of  business  would  creak  and  groan  and  ulti- 
mately break  down.  Every  utility  executive  will  admit 
offhand  the  great  importance  of  conciliatory  methods 
in  dealing  with  the  public.  Yet  how  many  of  those  to 
whom  it  falls  to  select  the  clerks  and  minor  oflficials 
with  w^hom  alone  most  customers  come  into  contact, 
and  who  to  these  customers  are  themselves  the  company, 
have  realized  that  for  such  posts  a  cheerful  bearing 
and  a  natural  politeness  are  (jualifications  quite  as  essen- 
tial as  a  quick  grasp  of  detail  or  a  good  head  for 
figures?  And  how  many  of  the  clerks  and  minor 
officials  who  thus  meet  the  company's  customers 
appreciate  the  truth  that  incivility,  moroseness  and 
indifference  are  discjualifications  for  their  jobs  quite  as 
real  as  stupidity  or  slowness?  To  the  utility  executive 
and  the  under-oflicial  alike  who  have  not  quite  grasped 
these  facts,  as  well  as  to  the  wiser  ones  who  will  like 
to  see  their  own  reasoned  practice  supported  by  pre- 
cept, argument  and  illustration.  Mr.  Kennedy's  book  is 
warmly  to  be  commended.  Written  in  a  racy  style, 
embellished  with  illustrations  which  have  a  direct  bear- 
ing on  the  points  the  author  makes,  and  the  text 
enhanced  by  many  apt  ((notations  from  poets  great 
and  small  on  the  beauty  of  kindliness,  it  leaves  little 
to  be  said  on  the  topic  with  which  it  deals.  To  read 
it  rhay  not  change  the  cherisher  of  a  chronic  grouch 
into  a  Chesterfield  or  a  pompous  humbug  into  a  Sunny 
Jim,  but  it  will  encourage  the  habitually  courteous 
to  persevere  in  that  spirit  and  it  should  check  the 
backsliding  of  those  who  by  imperceptible  degrees  are 
losing  their  first  friendly  zest.  Moreover,  it  should 
bring  home  to  any  hitherto  doubting  utility  manager 
the  indisputable  truth  that  arrogance  and  insolence 
behind  the  counter  can  do  more  harm  to  public  rela- 
tions in  a  week  than  president  and  directors  can  undo 
in  a  year. 

Mr.  Kennedy's  book  will  be  particularly  interesting 
to  public  utility  executives  because  its  author  is 
an  outstanding  national  figure  in  the  electrical  indus- 
try who  has  the  confidence  both  of  his  public  utility 
associates  and  of  his  public.  In  matters  of  public  rela- 
tions he  has  long  been  considered  an  authority  because 
of  his  clear-cut  vision  of  the  needs  of  the  central-station 
customer.  His  popular  paper  "The  Man  in  the  Street," 
in  which  he  pictures  the  influence  of  the  good  will  of 
the  general  public  on  the  central-station  company,  has 
been  generally  recognized  as  a  classic  in  the  literature 
of  commercial  relations.  This  paper,  which  has  been 
widely  published  and  circulated  in  public  utilities,  is 
included  in  the  book.  Some  of  the  other  chapters  have 
been  published  serially  in  the  Journal  of  Electricity  and 
the  Electrical  World. 


WITHDRAWAL  of  the  coal- 
supply  priority  accorded  to 
public  utilities  by  the  In- 
terstate Commerce  Commission  is 
threatened  owing  to  the  insistence 
from  the  Middle  West  on  augmented 
shipments  through  the  Great  Lakes. 

Announcement  is  made  that  the 
Westinghouse  Electric  &  Manufac- 
turing Company  has  entered  both 
the  manufacturing  and  the  operat- 
ing branches  of  wireless  telegraphy 
and  telephony  and  has  acquired  con- 
trol of  the  International  Radio  Tele- 
graph Company.  Guy  E.  Tripp  will 
be  chairman  and  E.  M.  Herr  presi- 
dent of  the  reorganized  company. 

Prohibition  of  sign  and  display 
lighting  in  northern  and  central 
California  has  been  extended  to  Nov. 
1  by  Power  Administrator  Butler. 

Appearing  before  the  California 
Railroad  Commission,  R.  H.  Ballard, 
vice-president  of  the  Southern  Cali- 
fornia Edison  Company,  advocated 
that  rates  be  fixed  so  as  to  provide 
a  return  on  future  financial  obliga- 
tions incurred  in  the  development  of 
the  property. 

A  VIGOROUS  protest  against  fre- 
quent shutdowns  has  been  made  by 
the  Merchants  and  Manufacturers' 
Association  of  Washington  to  the 
Potomac    Electric    Power    Company. 

Work  is  now  proceeding  at  full 
blast  on  the  Wilson  Dam,  which 
forms  an  important  link  in  the 
Muscle  Shoals  project.  Four  thou- 
sand men  are  employed  on  this 
dam. 

No  ACTION  will  be  taken  by  the 
Federal  Power  Commission  on  any 
application  related  to  developments 
on  the  St.  Lawrence  or  Niagara 
River  until  the  chief  counsel  of  the 
commission  has  reported  on  its  rela- 
tionship to  such  projects. 

Propaganda  against  exportation 
of  surplus  power  from  Maine  is 
making  its  appearance  in  the  New 
England  press,  but  little  popular  in- 
terest in  the  subject  has  yet  devel- 
oped. Explanations  of  the  meaning 
of  the  super-power  program  at  the 
recent  Kineo  convention  of  the  New 
England  Geographic  Division,  N.  E. 
L.  A.,  reached  the  outside  public  and 
helped  to  counteract  the  efforts  of 
certain  local  politicians  to  make  cap- 
ital out  of  the  interconnection   idea. 

Applications  to  the  Federal  Power 
Commission  for  licenses  made  by  the 
Crown-Willamette  Paper  Company 
of  Oregon  and  the  Pit  River  Paper 
Company  of  California  have  been 
permitted  to  be  advertised  prior  to 
their  completion  owing  to  special 
circumstances  affecting  the  projects. 


What  effect  widespread  price 
slashing  may  have  on  the  electrical 
industry  is  not  yet  apparent,  but 
quotations  and  sales  will  undoubt- 
edly show  its  influence.  A  smaller 
volume  of  business  is  reported  from 
all  centers  except  St.  Louis.  The 
lumber  industry  in  the  Northwest  is 
in  better  shape.  The  strike  of  elec- 
tricians on  the  Pacific  Coast  is  over, 
and  labor  conditions  generally  are 
better.  Collections  are  slowing  up. 
Stocks  in  most  lines  are  good,  and 
shipments  are  in  larger  volume  than 
many  jobbers  desire.     Building  con- 


News 
in  Brief 


Summary      of      Market 
Conditions  and  of  Re- 
cent and  Approaching 
Happenings  of  Im- 
portance to  the 
Industry 


struction  continues  at  a  low  ebb  ex- 
cept in  the  South  and  on  the  Pacific 
Coast. 

The  fan  season  just  past  was 
highly  successful,  and  the  left-over 
stocks  are  of  small  dimensions  ex- 
cept in  the  East,  where  the  summer 
was  unusually  cool.  An  even  better 
fan  business  is  confidently  expected 
next  year. 

New  England  electrical  jobbers 
are  doing  an  annual  business  of 
$50,000,000  or  more,  according  to  in- 
formation brought  out  at  the  Kineo 
(Me.)  convention  of  the  New  Eng- 
land Section,  N.  E.  L.  A. 

Reports  from  jobbers  throughout 
the  country  indicate  that  prices  in 
all  sections  except  New  England  are 
holding  steady.  Of  forty  manufac- 
turers questioned,  twenty-nine  are 
optimistic,  three  pessimistic  and  the 
rest  non-committal. 

The  buying  movement  is  making 
itself  felt  in  lamp  sales  in  all  parts 
of  the  country.  Supplies  are  holding 
up  well,  and  there  is  little  likelihood 
of  shortage. 

Need  for  an  informal  organization 
to  act  as  a  "research  laboratory  of 
ideas"  for  the  entire  electrical  in- 
dustry was  expressed  at  the  White 
Sulj)hur  Springs  meeting  of  the  Con- 
ference Club,  which  is  to  try  to  func- 
tion along  this  line. 


Figures  for  July  issued  by  the 
Geological  Survey  give  a  total  pro- 
duction of  electrical  energy  in  the 
United  States  of  3,609,319,000  kw.- 
hr.,  of  which  1,414,177,000  was  pro- 
duced by  water  power.  Production  by 
water  power  increased  10  per  cent 
and  production  by  fuels  21  per  cent 
in  the  first  seven  months  of  1920. 

Asserting  that  public  utility  se- 
curities are  increasing  in  favor  with 
investors,  G.  A.  Hoyt  of  William  A. 
Read  &  Company,  investment  bank- 
ers, holds  that  preferred  stock  issues 
have  advantages  over  mortgage 
bonds  bearing  the  same  interest. 

Public  utility  financial  problems 
received  consideration  by  the  Ameri- 
can Investment  Bankers'  Association 
at  its  ninth  annual  convention,  held 
this  week  at  Boston. 

Merchandising  problems  were 
discussed  at  length  by  the  National 
Association  of  Electrical  Contractors 
and  Dealers,  meeting  at  Baltimore 
this  week. 

Interior  lighting,  metering  and 
the  effects  of  variations  of  intensity 
on  the  eye  were  the  main  subjects 
before  the  Cleveland  meeting  of  the 
Illuminating  Engineering  Society. 

The  largest  electrical  show  ever 

given   in  New  York  City  opened  on 
Oct.  6. 

Refractories  were  discussed  by 
the  Electric  Furnace  Association  at 
its  Columbus  (Ohio)  meeting  on 
Wednesday. 

Expansion  of  the  N.  E.  L.  A.  Bul- 
letin and  discussion  of  fewer  sub- 
jects at  the  annual  conventions  of 
the  association  are  favored  by  the 
Commercial  Section. 

Important  electrometallurgical 
and  electrochemical  papers  were  pre- 
sented at  the  Cleveland  convention 
of  the  American  Electrochemical 
Society. 

British  Columbia  electrical  men 
from  all  branches  of  the  industry 
have  launched  a  co-operative  cam- 
paign amid  much  enthusiasm. 

Commercial  executives  of  the 
Stone  &  Webster  organization  held 
their  pioneer  convention  this  week 
at  Boston. 

A  frequency  changer  rated  at 
Ifj.OOO  kva.  and  said  to  be  the  largest 
in  the  world  has  been  started  in  the 
Battle  Creek  (Mich.)  Elm  Street 
plant  of  the  Consumers'  Power  Com- 
pany. 

Portland,  Me.,  and  other  cities  in 
the  Pine  Tree  State  are  planning  to 
repeal  daylight  saving  on  Sunday, 
Oct.  10,  instead  of  waiting  until 
Oct.  31  to  re-establish  Eastern 
standard  time. 
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California  Powit  Rostrirtions 
Extended 

ALL  POWER  companies  in  northern  and  central  Cali- 
.  fornia  have  been  advised  by  Power  Administrator 
Butler  of  the  California  Railroad  Commission  that  his 
order  No.  115,  prohibiting  the  use  of  sign  and  display 
lighting  except  on  Saturdays  and  Sundays,  has  been 
extended  to  Nov.  1.  If  there  should  be  rainfall  sufficient 
to  relieve  the  power  shoi'tage  before  that  date,  the 
order,  it  is  stated,  will  be  promptly  canceled.  It  is  with 
difficulty  that  certain  relief  reservoirs  can  collect  enough 
water  to  tide  them  over  peak  periods,  to  say  nothing  of 
twenty-four-hour  operation. 


Large  Opporlunitv  Seen  for  Conferenee 
Clnb  I«lea 

IS  THE  electrical  industry  "thinking  ahead"?  Is  there 
now  any  machinery  of  organization  by  which  the 
leading  ideas  of  the  different  detail  organizations  can 
find  expression?  Can  the  Conference  Club  be  organized 
on  a  different  basis  to  answer  these  (luestions?  These 
were  some  of  the  problems  discussed  at  a  meeting  of 
the  Conference  Club  at  White  Sulphur  Springs,  W.  Va., 
Oct.  1  and  2.  President  L.  K.  Comstock  called  the 
informal  meeting  together  and  outlined  the  steps  that 
have  been  taken  to  forward  the  Conference  Club  idea 
since  the  Cleveland  meeting.  He  stated  that  several 
representative  jobbers  had  agreed  to  advance  the  plan 
and  that  at  the  Pasadena  convention  of  the  National 
Electric  Light  Association  several  of  the  central-station 
leaders  expressed  their  jiersonal  interest  in  the  idea  of 
forming  an  organization  which  could  discuss  the  prob- 
lems of  the  whole  industry  with  relation  to  the  public. 

Various  members  present  stated  their  belief  in  the 
opportunity  to  develop  the  thought  that  an  informal 
organization  could  be  formed  to  give  a  sense  of  direc- 
tion to  the  broad  economic,  industrial,  commercial  and 
social  problems  that  the  electrical  industry  faces  in  com- 
mon with  other  industries.  It  was  repeatedly  empha- 
sized that  the  proposed  organization  was  not  a  new 
plan  to  direct  the  policies  of  individual  organizations  or 
of  individual  groups;  that  is  to  say,  the  manufacturers, 
central  stations,  jobbers,  interstate  constructing  con- 
tractors, local  contractors  and  dealers  must  all  have 
their  individual  policies  and  individual  organizations, 
but  there  is  an  opportunity  for  the  leaders  of  each  group 
to  gather  at  intervals  and  discuss  the  relation  of  all 
these  organizations  to  national  policies. 

As  one  speaker  said,  there  ought  to  be  an  opportunity 
for  some  group  of  men  in  the  industry  representing  all 
bran(!hes  to  act  as  a  sort  of  research  laboratory  of 
ideas,  thinking  ahead  for  the  industry  as  a  whole,  not 
discussing  matters  in  terms  of  this  year's  business 
but  of  the  trend  ahead  for  five,  ten  and  twenty  years. 


As  a  result  of  the  discussion  a  committee  was  appointed 
to  work  with  the  executive  committee  and  formulate 
a  plan  of  organization  that  would  carry  out  the  ideas 
expressed. 

Brooklyn  Edison  OlTlcials  Explain  Alleged 
Irregularities  in  Coal  Orders 

THREE  indictments  under  the  Lever  act  have  been 
found  by  the  New  York  federal  grand  jury  against 
the  Brooklyn  Edison  Company,  Inc.  It  is  charged  that 
the  company  in  July  purcha.sed  50,000  tons  of  coal  in 
excess  of  its  requirements,  and  it  is  alleged  that  this 
constitutes  hoarding  in  violation  of  the  act.  Another  of 
the  indictments  charges  that  the  company  conspired  to 
use  preference  permits  and  priority  orders  for  the  trans- 
portation of  coal  to  tidewater  which  it  did  not  intend 
to  consume  and  which  was  not  consumed  by  it  but 
diverted  to  other  purposes.  The  third  indictment 
alleges  that  the  company  since  October,  1919,  conspired 
to  pay  unfair  and  excessive  prices  for  coal  purchased 
from  the  Adelphia  Coal  Company,  Inc. 

The  following  statements  by  Matthew  S.  Sloan,  presi- 
dent of  the  Brooklyn  Edison  Company,  Inc.,  and  Walter 
F.  Wells,  vice-president  and  general  manager,  which 
were  published  in  the  New  York  City  newspapers  on 
Oct.  5,  were  confirmed  to  a  representative  of  the 
Electrical  World  by  Mr.  Sloan.  The  statement  by 
Mr.  Sloan  read: 

"Our  company  learns  for  the  first  time  that  it  is  a 
crime  under  the  Lever  act  for  a  public  utility  company 
to  have  on  hand  enough  coal  to  take  care  of  its  needs. 
We  have  no  excuses  to  make,  and  are  in  fact  proud  of 
our  ability  under  the  present  difficult  coal  conditions  to 
secure  enough  coal  to  take  care  of  our  daily  require- 
ments and  to  build  up  an  adequate  reserve  to  assure 
the  people  of  Brooklyn  of  a  constant  and  uninterrupted 
supply  of  electricity. 

"Our  yearly  requirements  average  1,500  tons  per  day. 
The  grand  jury  was  apparently  advised  that  we  need 
only  1,000  tons  per  day,  and  acted  on  that  information. 
We  are  still  in  the  market  for  coal,  and,  despite  the 
indictment,  we  will  continue  to  purchase  coal  to  keep  our 
bunkers  full  and  build  up  our  reserve  to  70,000  tons. 
We  now  have  approximately  40,000  tons  in  storage. 

"The  Edison  company  has  never  secured  any  permit 
or  priority  order  for  the  shipment  or  transportation  of 
coal  for,  or  in  connection  with,  the  B.  J.  Lynch  Coal 
Company,  and  has  not  authorized  the  use  of  any  special 
pei-mit  or  priority  order  for  any  purpose  except  to 
secure  coal  needed  for  its  own  use.  It  now  appears  that 
one  of  our  trusted  employees  in  connivance  with  the 
B.  J.  Lynch  Coal  Company  used  the  name  of  the  cor- 
poration to  accomplish  the  shipment  of  coal  to  tide- 
water.    This  connivance  did  not  cause  any  pecuniary 

loss  to  the  company. 
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"The  company  is  charged  with  the  purchase  of  coal 
from  the  Adelphia  Coal  Company  from  Oct.  22,  1919,  at 
unfair  prices.  The  fact  is  that  no  coal  has  been  received 
from  the  Adelphia  Coal  Company  except  under  a  con- 
tract dated  in  1916  and  at  a  price  below  the  market 
price  for  coal  of  a  similar  grade  at  the  time.  Payments 
by  the  Edison  company  to  the  Adelphia  company  men- 
tioned in  the  indictment  were  for  coal  delivered  and  for 
no  other  purpose. 

"Our  company  has  bought  coal  at  competitive  market 
prices,  and  we  have  not  paid  higher  prices  for  coal  than 
we  were  forced  to  pay  because  of  market  conditions. 

"Our  investigation  of  the  charges  against  this  com- 
pany convinces  us  that  Mr.  Wells,  our  vice-president, 
is  blameless  in  respect  to  all  matters  investigated  by 
the  grand  jury,  and  we  know  of  no  reason  why  he 
should  have  been  mentioned  in  the  indictment." 

Walter  F.  Wells,  vice-president  and  general  manager 
of  the  Brooklyn  Edison  Company,  in  his  statement  to 
the  newspapers  said: 

"I  know  nothing  about  the  transaction  with  respect  to 
which  I  am  accused,  e.xcept  that  in  my  service  as  vice- 
president  of  the  company  I  know  that  coal  was  pur- 
chased from  the  Adelphia  company  and  that  the  prices 
were  less  than  similar  coal  cost  us  from  other  sources. 

"Neither  the  company  nor  myself  has  had  any  deal- 
ings with  the  B.  J.  Lynch  company.  I  was  given  no 
hearing  by  the  grand  jury  on  the  charges  against  me, 
and  I  welcome  the  opportunity  which  a  trial  of  these 
cases  will  give  me  to  demonstrate  the  propriety  of  my 
official  acts."  

Coal  Priority  Privilege  of  Public 
Utilities  Threatened 

THE  priorities  accorded  to  public  utilities  in  the 
matter  of  coal  supply  are  again  in  the  balance.  In 
the  face  of  the  greatest  pressure,  the  Interstate  Com- 
merce Commi-ssion  is  virtually  compelled  to  augment 
decidedly  the  amount  of  coal  going  up  the  lakes.  The 
cold  weather  in  the  Middle  West  has  had  the  effect  of 
arousing  the  people  of  that  section  to  the  point  where 
they  no  longer  will  wait  for  their  coal  supply.  The 
railroads  have  found  it  impossible  to  meet  the  lake 
program.  Now  they  are  called  upon  to  furnish  a  min- 
imum of  2,000  cars  daily  in  addition  to  those  now  being 
used  in  the  distribution  of  coal  in  the  Middle  West. 
The  carriers  assert  that  this  is  impossible  under  present 
conditions. 

The  commission  has  given  no  intimation  as  to  the 
steps  it  may  take,  but  it  is  known  that  it  is  considering 
a  modification  of  the  public  utility  order.  Instead  of 
allowing  public  utilities  to  have  assigned  cars,  the 
commission  is  considering  a  iilan  whereby  emergency 
coal  will  be  furnished  utilities  after  the  case  has  been 
passed  upon.  There  is  also  under  consideration  a  plan 
for  using  all  open-top  cars  for  coal  movement  until  the 
close  of  navigation  on  the  lakes. 

The  hearings  are  behind  closed  doors.  George  W. 
Elliott  of  the  National  Committee  of  Gas  and  Electric 
Service,  appearing  for  the  public  utilities,  is  under- 
.stood  to  have  made  an  extended  argument  in  favor  of 
the  modification  of  the  existing  service  order  No.  16. 

The  hearing  was  not  planned  for  in  advance.  The 
railroads,  alarmed  by  the  deficit  accumulating  on  the 
lake  movement,  called  the  operators  into  conference  on 
Oct.  4.  This  conference  expanded  the  following  day  to 
include  most  of  the  interests  concerned.     On  Oct.  6 


Division  5  of  the  commission  began  executive  hearings 
at  which  public  utilities,  coal  operators,  railroads,  steel 
makers,  sand  and  gravel  shippers  and  others  are  being 
heard. 


Ballard  Advocates  New  Basis  for 
Electric  Rates 

APPEARING  before  the  California  Railroad  Com- 
.  mission  at  a  recent  hearing  held  to  fix  rates  for 
his  company,  R.  H.  Ballard,  vice-president  of  the 
Southern  California  Edison  Com.pany,  advocated  a  new 
basis  for  electric  lighting  and  power  rates  designed  to 
provide  a  return,  not  on  the  cost  of  producing  the  pres- 
ent service,  but  on  the  financial  obligations  that  must  be 
incurred  in  order  to  carry  on  the  developments  that 
will  be  required  for  years   to  come. 

"The  inspiration  for  the  financial  plan  of  rate  fixing," 
Mr.  Ballard  said,  "came  from  public  speeches  of  the 
presiding  commissioner.  President  Edgerton,  who 
pointed  out  the  imperative  need,  first,  for  very  large 
hydro-electric  developments  in  the  state  and,  second, 
for  a  system  of  rate  fixing  which  would  not  only 
stabilize  rates  to  consumers  but  also  insure  the  con- 
tinuity of  reasonable  interest  and  dividends  on  fair 
capital  to  attract  still  further  capital  which  must  now 
be  secured  in  much  larger  amounts  and  at  a  greater 
cost  than  formerly. 

"To  those  who  have  pei'haps  inadvertently  intimated 
that  the  suggested  plan  is  some  ruse  of  the  company 
to  fix  permanent  rates  at  a  time  of  low  earnings,  I  feel 
it  my  duty  to  draw  attention  to  the  fact  that  the 
exhibits  of  the  company,  now  before  the  commission, 
include  complete  statements  of  earnings  for  the  full 
years  of  1920  and  1921  and,  in  fact,  for  five  years  prior 
to  this  period. 

"As  to  the  plan  itself,  it  means  a  large  stabilized 
business  on  a  sound  financial  basis  with  the  added 
security  of  low  rates  to  consumers  and  a  general  feeling 
of  co-operation.  To  the  present  consumer  it  means 
an  ample  supply  of  power  with  good  service  at  rates 
at  least  one-third  less  than  those  prevailing  in  Eastern 
and  Middle  West  communities  and  with  excellent  pros- 
pects for  lower  rates  from  time  to  time  as  new  de- 
velopments are  completed  according  to  program." 

The  hearing  was  adjourned,  to  be  resumed  at  a  later 
date,  when  many  consuming  interests  will  be  heard  and 
the  proposed  plan  discussed. 


Underwriters  Will  Talk  to  National 
Electrical  Inspectors 

THE  joint  meeting  of  the  Electrical  Conference  and 
the  National  Association  of  Electrical  Inspectors 
which  will  be  held  at  the  autlitorium  of  the  Underwrit- 
ers' Association  of  the  Middle  Department,  316  Walnut 
Street,  Philadelphia,  at  10  o'clock  next  Tuesday  morn- 
ing, will  be  addressed  by  A.  R.  Small  and  Dana  Pierce 
of  the  Underwriters'  Laboratories,  the  former  speaking 
on  approved  devices  and  the  work  of  the  laboratories 
in  general,  the  latter  on  some  laboratory  and  inspection 
problems.  Dr.  M.  G.  Lloyd  of  the  Bureau  of  Standards 
will  talk  on  "Safety  to  Life,"  and  W.  J.  Canada,  head 
of  the  engineering  department  of  the  National  Electric 
Light  Association,  will  explain  Rule  15A.  Important 
changes  in  the  National  Electrical  Code  will  be  an- 
nounced. In  the  evening  there  will  be  a  banquet  at  the 
Hotel  Adelphia. 
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Convfrlihli-  Srcurities  Favored 
by  liivcHtors 

UTILITY  securities  with  convertible  features  have 
been  in  active  demand  recently  and  some  investors 
are  inclined  to  regard  current  yields  as  the  maximum. 
In  discussing  the  present  status  of  such  securities  0.  B. 
Willcox,  vice-president  of  Bonbriglit  &  Company  and 
chairman  of  the  committee  on  public  senuce  securities 
Investment  Bankers'  Association,  stated  to  a  represent- 
ative of  the  ELhXTRiCAL  WoRLD  that  the  utilities  had 
found  it  much  easier  to  sell  new  issues  in  this  market 
when  they  carried  some  added  inducement,  especially 
in  the  nature  of  conversion  privileKes. 

"Investors,"  said  Mr.  Willcox,  "while  demanding  a 
high  rate  of  return,  are  not  overlooking  the  fact  that  the 
present  rates  of  interest  will  not  continue  indefinitely 
and  the  possibility  of  converting  bonds  or  debentures 
into  preferred  stocks  yielding  7  to  8  per  cent  affords  a 
means  of  continuing  a  high-yield  investment." 

Mr.  Willcox  is  also  of  the  opinion  that  the  sales  of 
preferred  stock  to  customers  is  the  best  type  of  financ- 
ing for  the  utilities.  It  has  been  found  to  be  a  very  ef- 
fective and  economical  means  of  obtaining  funds  and 
customer-stockholders  are  proving  of  great  value  to  the 
electric  companies.  In  addition  to  this  the  sale  of  stock 
does  not  increase  the  debt  of  the  company,  but  instead 
builds  up  a  larger  equity  value  back  of  the  mortgage 
bonds. 


Westiiig;Iiouse  Company  Enters 
Wireless  Field 

THE  Westinghouse  Electric  &  Manufacturing  Com- 
pany announced  this  week  its  entrance  into  the 
manufacturing  and  the  operating  branches  of  wireless 
telegraphy  and  telephony.  The  Westinghouse  company's 
interests  in  the  operating  field  are  the  result  of  its 
acquisition  of  the  control  of  the  International  Radio 
Telegraph  Company.  That  company,  which  was  founded 
by  R.  A.  Fessenden,  the  pioneer  investigator  in  the 
continuous-wave  field,  operates  and  maintains  wireless 
stations  on  ships  and  has  shore  stations  at  Newport, 
New  London,  Brooklyn  and  Cape  May,  with  others 
under  construction  in  Maine  and  Massachu.setts.  It  is 
perfecting  a  world-wide  service  of  over.seas  wireless- 
telegraph  communication  and  is  also  active  in  the 
development  of  wireless  telephony.  The  original  com- 
pany (known  as  International  Radio  Telegraph  Com- 
pany) has  been  reorganized  to  form  the  International 
Radio  Telegraph  Company.  The  officers  are:  Guy  E. 
Tripp,  chairman;  E.  M.  Herr,  president;  S.  M.  Kintner, 
Calvert  Townley  and  H.  P.  Davis,  vice-presidents,  and 
John  V.  L.  Hogan,  manager.  All  of  these  are  Westing- 
house officials  except  Messrs.  Kintner  and  Hogan,  who 
were  president  and  manager  respectively  of  the  older 
company. 

Prior  to  the  war  the  Westinghouse  Electric  &  Manu- 
facturing Company  was  not  commerciallj''  interested  in 
wireless  work,  but  it  had  devoted  a  great  deal  of  atten- 
tion to  radio  phenomena.  During  the  war,  however,  it 
not  only  carried  out  extensive  researches  for  the  gov- 
ernment but  also  manufactured  a  large  amount  of 
apparatus  for  military  use.  A  separate  factory  has  now 
been  equipped  at  East  Springfield,  Mass.,  for  the  manu- 
facture of  all  types  of  modern  radio  apparatus,  from  the 
largest  transmitting  and  receiving  sets  required  by 
transoceanic    stations    to    the   small   sets   used   by   the 


amateur.  Apparatus  will  not  only  be  supplied  for  the 
well-known  land,  sea,  .ship,  airplane,  military  and  naval 
services,  but  special  attention  will  be  paid  to  the 
development  of  new  uses,  such  as  for  railroads,  power 
companies,  mines,  lumber  camps,  ranches  and  farms, 
and  for  inter-works  communications  of  large  indu.stries. 
A  staff  of  research  and  design  engineers  has  been  built 
up  and  important  fundamental  development  work  is 
under  way. 

One  of  the  principal  problems  of  commercial  radio- 
telegraphy  is  the  reduction  or  elimination  of  the  inter- 
ference from  atmospheric  or  static  electrical  disturb- 
ances. This  phase  of  the  work  has  been  carefully 
studied  by  the  Westinghouse  engineers.  The  company 
has  e.xdusive  manufacturing  and  selling  rights  under 
the  Fes.senden  patents  for  the  heterodyne  method  of 
reception.  It  also  possesses  licenses  under  other  impor- 
tant patents,  including  the  Poulsen  arc  converter 
system,  which  is  used  in  long-di.stance  ship  and  shore 
stations,  notably  in  the  new  Lafayette  station  in  France. 


New  York  Electrical  Show  the  I^irgest 
Ever  Held  There 

DISPLAYING  the  development  in  methods  of 
utilizing  electricity  in  the  home,  oflice,  .store  and 
factory,  the  thirteenth  New  York  Electrical  Show 
opened  on  Oct.  6  in  the  Grand  Central  Palace.  The 
show  occupies  three  floors  of  the  building,  with  a  total 
of  1,51  different  exhibitor.s,  making  the  large.st  elec- 
trical exhibition  ever  staged  in  New  York. 

Of  particular  interest  is  the  industrial  exhibit  on  the 
third  floor,  which  is  given  over  to  a  series  of  working 
demonstrations  of  material-handling  equipment,  includ- 
ing industrial  trucks,  conveyors  and  hoists.  Processes 
of  manufacture  by  electrical  apparatus  shown  in  actual 
operation  are  furniture  making,  welding,  japanning, 
heat  treating,  rivet  heating,  oil  tempering  and  heating 
with  vacuum  furnaces.  Complete  processes  are  shown 
in  a  bakery,  refrigeration  plant,  battery-charging  plant, 
etc.  A  special  exhibit  shows  factory  lighting,  with 
requirements  for  safety  and  highest  efficiency. 

The  remarkable  development  in  household  labor- 
saving  devices  is  indicated  by  the  fact  that  there  are 
twenty-one  different  makes  of  washing  machines,  eight 
makes  of  dishwashers,  eleven  makes  of  ironing 
machines,  six  iceless  i-efrigerators,  three  kitchen  mixing 
and  beating  devices,  seventeen  vacuum  cleaners,  twelve 
ranges  and  other  cooking  devices. 

The  Electrical  Show  will  be  open  daily  from  11  a.m. 
to  11  p.m.  until  Oct.  16. 


Hydro  Projects  to  Be  Advertised  Prior  to 
Completion  of  Applications 

THE  advertising  of  the  applications  for  licenses 
under  the  water-power  act  of  the  Crown-Willamette 
Paper  Company  of  Oregon  and  the  Pit  River  Power 
Company  of  California,  prior  to  the  completion  of  their 
respective  applications,  has  been  authorized  by  the  Fed- 
eral Power  Commission.  In  the  case  of  the  former  com- 
pany the  exception  was  made  because  construction  is 
already  under  way.  In  the  latter  ca.se  the  rule  was 
departed  from  in  order  that  preliminary  construction  on- 
a  pulp  and  paper  project  may  begin  at  an  early  date. 
It  is  desirable  to  rush  the  plant  to  completion  in  order 
to  relieve  the  serious  paper  shortage  in  California. 
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Export  Association  to  Meet  in 
New  York  Oct.  14 

)R  the  eleventh  annual  convention  of  the  American 
Manufacturers'  Export  Association,  which  will  be 
held  at  the  Waldorf-Astoria  Hotel  in  New  York  on 
Oct.  14,  the  following  program  has  been  prepared: 

Morning  Session. — Routine  business,  election  of  officers 
and  discussions. 

Afternoon  Session. — Keynote  address,  "To  Obtain  Perma- 
nent World  Trade  American  Manufacturers  Must  Now 
Take  a  Leading  Part  Themselves,"  President  W.  L.  Saun- 
ders; address  by  Dr.  R.  S.  MacElwee,  director  of  the 
Bureau  of  Foreign  and  Domestic  Commerce;  "Relation  of 
Banking  to  Export  Trade,"  James  S.  Alexander,  president 
National  Bank  of  Commerce;  address,  W.  A.  Harriman. 
presiden:  American  Shipping  and  Commerce  Corporation; 
"Our  International  Future,"  B.  C.  Forbes,  editor  Forbes 
Magazine;  "Taxation,"  Otto  H.  Kuhn,  Kuhn,  Loeb  &  Com- 
pany; "Great  Lakes-St.  Lawrence  Tidewater  Project," 
Julius  H.  Barnes,  United  States  Wheat  Director;  "Inter- 
national Chamber  of  Commerce,"  John  H.  Fahey. 

Evening,  Banquet,  7  o'clock. — Addresses  by  President 
W.  L.  Saunders,  Dr.  L.  S.  Rowe,  director  Pan-American 
Union;  Alfred  Reeves,  manager  National  Automobile  Cham- 
ber of  Commerce;  Alba  B.  Johnson,  president  Railway 
Business  Association,  and  Dr.  Charles  Eaton,  assistant 
editor  Leslie's  Weekly. 


Investment  Bankers  See  Brighter  Outlook 
for  Utility  Investments 

THAT  the  public  is  rapidly  coming  to  appreciate  the 
importance  of  encouraging  the  flow  of  capital  into 
public  utilities  in  order  that  these  may  render  adequate 
and  expanding  service  at  attractive  rates  was  declared 
at  the  ninth  annual  convention  of  the  Investment 
Bankers'  Association  this  week  in  Boston.  Special  con- 
sideration was  given  to  public  utilities  at  a  session  on 
Tuesday  evening,  when  0.  B.  Willcox,  chairman  of  the 
committee  on  public  service  securities,  presented  a  com- 
prehensive report  summarizing  the  trend  of  public 
opinion  in  relation  to  utility  problems  and  emphasizing 
the  better  outlook  resulting  from  popular  enlightenment 
and  -sound  regulation.  The  demand  of  the  public  for 
improved  and  expanded  service,  involving  large  expendi- 
tures of  new  capital,  has  brought  with  it,  the  report 
held,  due  appreciation  of  the  function  of  credit  in  public 
service.  The  general  attitude  of  the  press  reflects  the 
growing  opinion  that  the  self-interest  of  the  public 
served  demands  the  payment  of  rates  that  will  both 
attract  and  protect  capital,  assure  a  fair  return  and 
provide  good  credit.  The  report  commended  the 
federal  water-power  legislation,  electrical  expansion  and 
super-power  .systems  and  advocated  the  local  dis- 
tribution of  utility  securities,  coupled  with  continuing 
interest  in  utility  financing  by  investment  bankers. 

Declaring  that  the  practice  of  local  utility  security 
distribution  is  encouraged  by  bankers,  the  report  went 
on  to  say : 

The  appreciation  by  the  publid  and  the  regulators  of  the 
necessity  of  credit  for  adequate  public  service  and  the 
examples  of  the  difficulties  consequent  on  insufficient  equity 
financing  should  promote  the  adoption  of  broader  schemes 
for  utility  financing  with  such  balance  of  bonds  and  stocks 
as  compared  with  property  values  and  earnings  as  will 
permit  the  marketing  of  stocks  sufficient  in  amount  ade- 
quately to  protect  and  balance  the  increasing  amounts  of 
bonds  issued.  There  should  be  more  owners  and  fewer 
c  editors.  The  ideal  utility  financial  structure  should  admit 
of    the    sale    of   common    stockH,    which    of    course    is    only 


possible   if  those   stocks,   unsecured   by  lien   or  preference, 
are  protected  by  property  values  and  by  earnings  sufficient        1 
to  represent  a  reasonable  business  risk,  with  some  expecta-        I 
tion  of  more  than  ordinary  profit. 

The  principle  of  the  non-par-value  stock  is  now  better 
understood,  and  the  use  of  such  shares  is  increasing  and 
growing  in  public  favor.  It  is  illogical  that  a  share  of  stock 
should  be  used  both  as  a  measure  of  value  and  as  an 
evidence  of  title.  The  value  constantly  changes.  There  is 
no  theory  on  which  all  shares  of  all  companies  can  be  made 
to  sell  at  $100,  or  any  other  so-called  par  value;  and  if  sold 
at  par  the  shares  may  appreciate  or  depreciate  in  value,  and 
the  next  issue  by  the  same  corporation  may  have  to  be  sold 
at  a  higher  or  lower  rate.  On  the  other  hand,  the  share  as 
an  evidence  of  title  always  represents  an  undivided  interest 
in  property.  Non-par-value  shares  seem  best  to  meet  the 
requirements  for  which  shares  of  stock  were  invented. 

Carl  D.  Jackson,  president  Wisconsin  Railroad  Com- 
mission, addressed  the  convention  upon  the  public  utility 
situation,  pointing  out  the  growing  recognition  by  the 
public  of  fundamental  economic  considerations  bearing 
upon  utility  administration  and  rate  making,  and  touch- 
ing upon  the  efforts  of  regulatory  bodies  to  meet  the 
changed  conditions  of  today  by  recognizing  the  necessity 
of  adequate  returns  to  attract  capital  into  the  field  of 
public  service.  The  primary  importance  of  service  in  es- 
tablishing and  maintaining  public  confidence  and  ap- 
proval was  set  forth.  The  speaker  declared  that  the  time 
seems  near  when  the  public  will  again  have  recourse  to 
safe  and  stable  public  utility  securities  for  investment. 
He  outlined  the  financial  needs  of  the  utilities  in  the  com- 
ing years  and  urged  investment  bankers  to  establish  close 
and  permanent  relations  with  utility  financing  and  to 
co-operate  with  the  regulating  commissions  in  seeking 
sound  and  approved  methods  of  meeting  the  financial 
needs  of  such  properties.  Preferential  treatment  in  the 
public  interest  should  be  accorded  utilities  by  the  bank- 
ing interests  as  a  quasi-public  duty.  In  general,  the 
speaker  said,  the  utilities  are  weathering  the  storms  of 
the  past  few  years  and  are  on  the  road  to  more  pros- 
perous conditions. 

A  resolution  was  passed  recognizing  the  necessity  for 
public  utility  expansion,  fuel  conservation  and  electric 
railway  rehabilitation  and  offering  the  co-operation  of 
the  association  to  the  owners  and  operators  of  utilities 
and  regulating  officials  in  laying  before  the  public  full 
information  respecting  the  vital  importance  of  the 
prompt  and  continuing  expansion  of  all  kinds  of  utility 
service.  The  resolution  favored  such  financial  regula- 
tion as  will  predispose  the  investing  public  to  provide 
the  necessary  funds  by  purchasing  sound  public  utility 
securities,  ("opies  of  this  resolution  are  to  be  sent  to 
the  governors  and  the  regulating  authorities  of  the 
several  states. 


Furnace  Men  Discuss  Refractories 

MORE  than  a  hundred  electric  furnace  operators 
and  manufacturers  of  electric  furnace  products 
met  in  ('olumbus,  Ohio,  on  Wednesday  of  this  week 
when  the  Electric  Furnace  Asswiation  assembled  to 
discus."?  a  program  consisting  of  six  papers  dealing  with 
the  refractories  required  in  electric  furnaces.  R.  M. 
Stull  of  Columbus  emphasized  the  need  of  refractories 
which  withstand  higher  temperatures  than  those  now 
used  in  electric  furnaces.  He  suggested  some  new 
refractory  compounds,  but  said  that  to  burn  them  would 
require  electric  kilns  operating  at  about  2,200  deg.  C, 
and  he  did  not  think  that  any  such  kilns  had  been 
developed. 
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Stone  &  Webster  Commercial  Agents 
Convene 

COMMERCIAL  agents  of  properties  managed  by 
Stone  &  Webster,  Boston,  met  for  the  first  time 
in  convention  this  week,  sessions  being  held  on  Tuesday 
and  Wednesday  at  the  headquarters  offices.  The  pro- 
gram included  the  following  papers  or  addresses: 
"Selling  Securities  of  the  Local  Company  Through  Us 
Own  Connnercial  Department,"  by  C.  W.  Kellogg; 
"When  Are  Extensions  Profitable?"  by  G.  E.  Quinan; 
"Merchandising  Methods,"  by  H.  J.  Pettengill,  Jr.; 
"The  Plot  in  Newspaper  Advertising,"  by  11.  A.  Lem- 
mon;  "Window  Dressing  and  Store  Arrangement,"  by 
.].  T.  G.  Nichols.  A  luncheon  was  scheduled  at  the 
Kxchange  Club,  Boston,  Tuesday  noon,  with  addresses 
by  E.  S.  Webster,  H.  H.  Hunt,  Russell  Robb,  Henry  G. 
Bradlee,  H.  T.  Edgar  and  F.  J.  Whiting.  About  fifty 
commercial  agents  I'cpresenting  all  parts  of  the  country 
were  expected. 

Electrochemists  Hear  About  Self-Baking 
Continuous  Electrode 

AT  THE  thirty-eighth  general  meeting  of  the  Amer- 
.  ican  Electrochemical  Society,  held  in  Cleveland  on 
Sept.  30,  Oct.  1  and  2,  there  were  two  technical  sessions 
for  the  reading  and  discussion  of  papers,  one  being 
devoted  particularly  to  electrometallurgy  and  the  other 
to  electrochemistry.  Among  the  important  electro- 
metallurgical  papers  were  those  of  M.  R.  Wolfe  and  V. 
de  Wysocki  on  "Heat  Losses  Through  Electrodes  of  a 
Six-Ton  Heroult  Furnace";  M.  L.  Hartman,  A.  P. 
Sullivan  and  D.  ]'].  Allen  on  "Physical  Characteristics 
of  Specialized  Refractories — Part  III,  Electrical  Resis- 
tivity at  High  Temperatures";  J.  W.  Richards  on  "The 
Soderberg  Electrode:  First  American  Installation,"  and 
J.  Kelleher  on  "Some  Phenomena  Observed  in  Electric 
Furnace  Arcs."  The  Soderberg  continuous  self-baking 
electrode  is  an  innovation  in  this  country,  the  first 
installation  being  at  Aimiston,  Ala.,  in  an  1,800-kw., 
three-phase  furnace  making  ferromanganese.  The  elec- 
trodes are  32  in.  (  80  cm.)  in  diameter,  and  the  operation 
of  the  furnace  is  continuous  as  far  as  electrodes  are 
concerned.  The  electrochemical  papers  related  pri- 
marily to  corrosion  and  the  electrodeposition  of  metals 
and  alloys. 

The  feature  of  the  convention  was  the  afternoon  visit 
to  the  Nela  Park  Laboratories  of  the  General  Electric 
Company.  A  lecture  on  industrial  lighting  was  given 
by  Ward  Harrison,  chairman  of  the  reciprocal  relations 
committee  of  the  Illuminating  Engineering  Society. 
This  was  illustrated  by  a  demonstration  of  modern 
industrial  lighting.  Industrial  plants  visited  included 
the  United  States  Copper  Products  Company,  where 
electric  furnaces  are  in  use  for  copper,  brass  and  bronze 
melting;  the  National  Castings  Company,  where  the 
Heroult  furnace  is  used  for  making  castings;  the  West- 
ern Reserve  Chemical  Company,  manufacturer  of 
organic  chemicals  by  electrolytic  .rtethods;  the  Ohio 
Chemical  Company,  manufacturer  of  electrolytic  gases, 
and  the  Guide  !Motor  Lamp  Company,  electroplating 
with  rotating  electrodes. 

At  a  brief  business  session  it  was  announced  that  the 
recent  referendum  on  a  resolution  approving  legislation 
to  make  the  metric  system  the  exclusive  legal  system 
of  weights  and  measures  in  the  United  States  resulted 


in  a  vote  of  483  in  favor  to  107  against,  out  of  a  total 
membership  of  about  2,000.  The  board  of  directors 
selected  Atlantic  City  as  the  place  for  the  next  meeting 
in  the  spring  of  1921. 


Numerous  Rulings  Ma<le  by  Cliief  Couusel 
of  Fe«leral  Power  Commission 

THE  relationship  of  the  Federal  Power  Commission 
and  the  International  Joint  Commission  to  power 
development  on  the  St.  Lawrence  and  Niagara  Rivers  is 
to  be  the  subject  of  a  special  report  by  the  chief  counsel 
of  the  Fedeial  Power  Commission.  Pending  this  report 
and  its  approval  no  action  is  to  be  taken  on  any  applica- 
tion aflfecting  the  St.  Lawrence  or  Niagara  River. 

The  Federal  Power  Commission  also  has  decided  that 
no  hearing  is  to  be  held  prior  to  the  termination  of  the 
period  of  advertisement.  Hearings  will  be  arranged, 
however,  within  a  week  or  ten  days  after  the  expiration 
of  that  period  if  a  quoinim  of  the  commission  can  be  in 
attendance  and  if  the  necessary  information  is  available. 

The  chief  counsel  has  been  requested  by  the  commis- 
sion to  report  on  the  possible  effect  of  i.ssuing  a 
preliminary  pennit  upon  the  status  of  certain  lands  now 
within  a  power  reserve  but  to  which  the  Pit  River 
Power  Company  claims  ownership  through  purchase 
from  California. 

In  a  report  to  the  commission  the  chief  counsel  holds 
that  the  authority  of  the  commission  does  not  extend  to 
allotted  Indian  lands.  The  report  was  made  in  connec- 
tion with  the  application  of  the  Washington  Powe:- 
Company  for  right-of-way  that  is  required  by  a  power 
transmission  line. 

The  Pacific  Gas  &  Electric  Company  and  the  Mount 
Shasta  Power  Company  applied  to  the  Forest  Service 
for  easements  for  a  transmission  line  under  authority 
of  the  act  of  March  4,  1911.  The  chief  counsel  of  the 
Federal  Power  Commission,  however,  held  that  the 
water-power  act  repeals  the  portion  of  the  previous  act 
providing  for  the  i.ssuance  of  such  a  permit.  He  held 
that  application  must  be  made  to  the  Federal  Power 
Commission. 

Interior  Liglitiug,  Metering  :;n(l  Effects 
on  Vision  Discussed  by  I.  E.  S. 

THE  application  of  light  to  residential,  commercial 
and  industrial  interiors,  means  of  measurement  and 
the  effect  on  the  eye  were  the  subjects  that  had  most 
consideration  in  the  twenty  papers  presented  at  the 
fourteenth  annual  convention  of  the  Illuminating 
Engineering  Society  at  Cleveland,  Ohio,  held  on  Monday 
to  Thursday  of  this  week.  One  evening  session  held  at 
Xela  Park  was  preceded  by  a  dinner  tendered  to  the 
members  and  guests  by  the  National  Lamp  Works  of 
the  General  Electric  Company. 

The  excellence  of  the  papers  presented  at  the  con- 
vention was  the  subject  of  much  favorable  comment,  but 
it  was  generally  felt  by  the  members  present  that  the 
program  was  too  full  to  permit  of  its  having  the  con- 
sideration and  discussion  it  deserved.  Practical  plans, 
including  the  necessar>'  financing  for  broadening  the 
.scope  and  increasing  the  usefulness  of  the  society,  were 
announced  in  the  address  of  the  retiring  president, 
S.  E.  Doane,  who  has  made  arrangements  for  the 
society  to  collect,  compile  and  publish  illuminating 
engineering  data  for  the  entire  industry.    It  is  intended 
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that  the  society  shall  sell  reprints  to  manufacturers  and 
others  at  a  price  which  will  cover  the  overhead  expense 
necessary  to  take  care  of  the  program. 

Ten  of  the  papers  presented  at  the  convention  were 
on  subjects  pertaining  to  interior  illumination,  and  four 
of  these  record  the  efforts  of  central  stations  to  raise 
the  standard  of  lighting  on  their  customers'  premises. 
Other  subjects  discussed  under  this  general  heading 
included  "Improved  Methods  for  Illuminating  Motion- 
Picture  Theaters,"  by  L.  A.  Jones;  "The  Lighting  of 
Shoe  Factories,"  by  A.  L.  Powell  and  J.  H.  Kurlander; 
"Recent  Applications  of  Color  in  Lighting,"  by  A.  D. 
Curtis  and  J.  L.  Stair,  and  "Some  Mechanically  Difficult 
Applications  of  Industrial  Lighting,"  by  Samuel  G. 
Hibben.  The  papers  on  metering  included  one  by 
Davis  Tuck  on  the  construction  of  a  small  portable 
light  meter  capable  of  making  accurate  measurements. 
How  to  make  and  use  a  simple  portable  reflectometer  of 
the  absolute  type  was  described  by  A.  H.  Taylor.  A 
procedure  was  worked  out  by  C.  H.  Sharp  and  W.  F. 
Little  whereby  the  reflection  factor  may  be  measured 
by  an  absolute  method  for  any  surface  whether  matte 
or  glossy.  A  comprehensive  paper  on  the  important 
effects  on  the  eye  of  variations  of  intensity  was  pre- 
pared by  C.  E.  Ferree  and  Gertrude  Rand.  They  found 
that  increased  intensities  when  not  accompanied  by 
harmful  glare  produced  a  gain  in  acuity,  speed  of  dis- 
crimination, speed  of  adjustment  and  in  the  power  to 
sustain  clear  seeing. 

The  annual  losses  sustained  as  the  result  of  accidents 
attributable  to  poor  lighting  were  estimated  by  R.  E. 
Simpson  to  amount  to  $.300,000,000,  or  more  than  the 
present  industrial  lighting  bill  of  the  country.  Before 
the  close  of  the  convention  the  new  president.  General 
G.  H.  Harries,  was  inducted  into  office. 


Work  Again  Under  Way  at  Muscle  Shoals 


AFTER  the  most  unfavorable  season  ever  recorded  on  the 
I.  Tennessee  Rivir,  work  has  started  at  full  blast  on 
the  Wilson  Dam  at  Muscle  Slioals.  Four  thou.san.l  men 
are  engafred  on  the  work,  which  calls  for  a  monthly  expench- 
ture  of  $700,000.  Gen.  LansinK  H.  Beach,  the  chief  of 
engineers,  recently  visited  the  Wilson  Dam  and  reports  that, 
the  power-house  eofTenJani  has  been  pumped  out  and  that 
everythintr  looks  favorable  for  rai>id  progress  on  the  project. 
The  illustration  irives  a  view  from  the  south  or  power 
house  end  of  the  dam,  showing  the  work  in  a  flooded  conch- 
tion  on  Aug.  19,  1920.  This  is  a  very  unusual  condition  for 
this  season  of  the  year  on   the  Tennessee   River. 


Merchandising  Electrical  Appliances  Has 
Attention  of  Contractor-Dealers 

AT  AN  unusually  well-attended  convention  of  the 
.  National  Association  of  Electrical  Contractors  and 
Dealers  held  this  week  at  the  Southern  Hotel,  Baltimore, 
Md.,  special  attention  was  given  to  the  subject  of 
merchandising  of  electrical  appliances  and  fixtures.  A 
teport  was  presented  to  the  executive  committee  and 
approved  relating  to  resale  merchandise.  While  no 
attempt  was  made  to  define  the  margin  of  profit,  still  it 
was  agreed  that  proper  accounting  methods  would  dis- 
close a  cost  of  doing  business  which  would  more  than 
offset  present  discounts  and  still  leave  an  attractive 
profit. 

At  the  opening  session  Thomas  A.  Whelan,  president 
Fidelity  &  Deposit  Company  of  Maryland,  presented  a 
vivid  picture  of  a  nation-wide  canvass  made  a  month 
ago.  Mr.  Whelan  indicated  that  the  present  situation 
is  not  one  to  cause  pessimism,  but  he  said  that  unsual 
care  should  be  exercised  by  all  business  men.  He 
shov/ed  that  there  was  no  shortage  of  raw  materials 
and  also  pointed  out  that  the  buying  public  was  inclined 
to  forego  luxuries.  Legitimate  business  organizations, 
he  asserted,  would  have  no  difficulty  in  obtaining  suffi- 
cient funds  from  the  banks  to  help  them  carry  on  their 
business  and  maintain  creditable  stocks. 

The  methods  employed  by  the  Society  for  Electrical 
Development  to  help  the  contractor-dealer  in  the  solu- 
cion  of  his  problems,  especially  those  pertaining  to 
merchandising,  were  explained  by  J.  M.  Wakeman, 
general  manager  of  the  society. 

J.  L.  Wolf,  secretary  of  the  Lighting  Fixture  Dealers' 
Society  of  America,  gave  some  interesting  data  relating 
to  the  proper  handling  of  fixture  sales,  which  brought 
forth  considerable  discussion.  The  opportunity  for  the 
contractor  to  engage  in  the  sale  of  industrial  electrical 
material  was  interestingly  brought  out  by  J.  A.  Clark 
of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, in  a  paper  entitled  "Sale  of  Motors  for  Industrial 
Uses."  This  was  followed  by  an  instructive  paper  by 
A.  L.  Abbott  of  the  Electric  Construction  Company  of 
Minneapolis  on  "Managing  an  Electrical  Contracting 
Business." 

The  remaining  hours  of  the  Thursday  morning 
session  were  given  over  to  a  three-fold  discussion  of 
what  the  three  national  associations,  the  National  Elec- 
tric Light  Association.  Supply  Jobbers  and  Associated 
Manufacturers,  are  doing  to  help  the  electrical  con- 
tractor-dealer improve  retail  distribution. 

Friday  morning  was  given  over  to  theories  of 
merchandising,  with  the  following  program :  "A  Two- 
Billion  Industry,"  by  H.  B.  Kirkland;  "Harmonizing 
the  Industry,"  by  Samuel  A.  Chase;  "Scientific  Mer- 
chandising," by  W.  L.  Goodwin,  and  "Advertising  for 
the  Contractor-Dealer,"  by  William  A.  Thompson, 
bureau  of  advertising,  American  Newspaper  Pub- 
lishers' Association. 

An  elaborate  demonstration  of  illumination  in  its 
industrial  api)lication  was  made  Friday  afternoon  by 
Ward  Harrison  of  the  National  Lamp  Works  of  the 
General  Electric  Company.  Cleveland.  In  conjunction 
with  this  demon.stration  a  paper  by  R.  W.  Shenton, 
"A  New  Era  in  Lighting,"  and  one  by  P.  B.  Zimmerman, 
"The  Industrial  Lighting  Market  and  the  Contractor's 
Part  in  Selling  It,"  were  presented.  The  local  commit- 
tee had  laid  out  an  extensive  entertainment  program. 
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Current  News 
and  Notes 

Timely  Itrms  on  cli'<trical  happen- 
ings throughout  the  world,  to- 
gether with  brief  notes  of  general 
interest. 


Financin);  the  Kerckhoff  Project. — 
The  San  Joaquin  Lifrht  &  Power  Cor- 
poration has  applied  to  the  California 
Railroad  Commission  for  authority  to 
issue  $2,625,000  of  bonds  to  cover  ex- 
penditure incurred  in  constructing  the 
Kerckhoff  power  project  on  the  San 
Joaquin  River,  includinK  the  transmis- 
sion line  and  necessary  substation. 

LonR-Distance  Telephony  in  Japan. — 
Work  on  undernround  lonu-distance 
telephone  lines  from  Tokyo  to  Osaka 
and  between  Tokyo  and  Hokkaido  is 
to  be  bepun  early  next  year,  thouph  it 
is  not  expected  to  be  completed  for  two 
years.  There  is  already  one  under- 
ground telephone  line  in  service  in 
Japan,  that  between  Osaka  and  Kobe, 
a  distance  of  25  miles. 

An  Old-Time  Dam  Disappears. — The 
Detroit  Kdison  Company  recently  fin- 
ished building'  on  the  Huron  River,  near 
Ann  Arbor,  Mich.,  a  modern  reinforced- 
concrete  spillway  to  take  the  place  of  a 
timber  and  stone-filled  dam  that  dated 
back  eiphty-eipht  years,  havinjr  been 
built  in  1832.  This  ancient  structure 
had  endured  to  play  its  small  part  in 
hydro-electric  development,  undreamt 
of  in  its  early  days,  but  an  unusually 
high  flood  in  1918  finally  put  it  out  of 
business. 

Hydro-electric  Development  in  New 
Zealand. — The  development  of  the  wa- 
ter powers  of  New  Zealand  undertaken 
by  the  government  and  by  locally 
elected  power  boards  is  making  prog- 
ress. One  of  the  power  boards  has 
engaged  Hays  &  Vickerman  of  Well- 
ington, New  Zealand,  to  proceed  at  once 
to  design  and  construct  a  12,000-k\v. 
hydro-electric  plant  at  Southland.  This 
project  involves  the  building  of  48 
miles  of  double  and  48  miles  of  single 
66,000-volt  transmission  line,  some  out- 
door substations  and  a  primary  net- 
work involving  about  2,000  miles 
of  line. 

The  Argentine-Brazilian  Waterfalls. 
— The  falls  of  the  River  Iguazii,  on  the 
border  of  Brazil  and  Argentina,  800 
miles  from  Buenos  Aires,  arc,  according 
to  the  secretary  of  the  British  legation 
at  that  capital,  under  investigation  by 
the  Argentine  government  with  the 
view  of  their  exploitation  for  electrical 
power,  and  the  Brazilian  authorities 
have  been  asked  to  co-operate  in  the 
work.  There  are  275  cascades  in  this 
portion  of  the  river  and  one  of  them 
has  a  sheer  drop  of  213  ft.  American 
engineers  arc  said  to  have  pronounced 
their  development  technically  feasible, 
but  the  financial  and  engineering  fac- 
tors   involved   are   so   formidable    that 


there  is  no  early  prospect  of  the  project 
being  undertaken  either  by  public  or 
private   enterprise. 

Electrical   firowth  in   Kansas  City. — 

Among  the  cities  where  rapid  indus- 
trial growth  has  made  large  extensions 
to  the  central  station  necessary  is  Kan- 
sas City,  Mo.,  where  it  is  announced 
that  the  Kansas  City  Power  &  Light 
Company  is  planning  to  expend  $4,500,- 
000  in  the  coming  year.  The  plans  in- 
clude drilling  a  second  condenser  well 
and  building  an  addition  to  permit  the 
installation  of  a  20,000-kw.  or  :iO,000-kw. 
generator  with  all  auxiliaries,  the  cost 
being  put  at  $2,.500,000.  The  remaining 
$2,000,000  is  required  for  extensions  of 
the  transmission   system. 

Building  :i  .Stack  in  Record-Breaking 
Time. — A  si.xth  stack  has  been  added 
to  the  Connors  Creek  plant  of  the  De- 
troit Edison  Company  in  what  is  held 
to  be  remarkable  if  not  unprecedented 
time.  Work  on  the  steel  construction 
began  on  June  24  and  was  finished  on 
Aug.  .3,  twenty  days  ahead  of  the 
scheduled  date.  Brickwork  in  the  lin- 
ing of  the  stack  started  on  .-^ug.  i>  and 
was  completed  on  Aug.  21,  twelve  work- 
ing days,  including  two  Saturdays  when 
work  went  on  for  part  of  the  day  only. 
It  is  estimated  that  74,000  bricks  were 
used,  an  average  of  6,700  daily,  or  1,340 
per  man  per  day.  The  stack  is  240  ft. 
in  height. 

Rate  Increases  Continue. —An  increase 
of  'i  cent  to  I  cent  per  kilowatt-hour 
in  wholesale  power  rates  has  been 
granted  to  the  People's  Power  Company 
in  Rock  Island,  Moline  and  seven  other 
Illinois  places  served  by  it.  The  Nas- 
sau Light  &  Power  Company,  operating 
in  Glen  Cove  and  Locust  Valley.  N.  Y., 
and  also  the  Glen  Cove  Light  &  Power 
Company,  will  be  allowed  to  charge  12 
cents  a  kilowatt-hour  for  general  light- 
ing after  Oct.  20,  an  increase  of  3  cents. 
An  advance  in  light  and  power  rates 
has  been  allowed  to  the  Consolidated 
Light,  Heat  &  Powei'  Company  of  Hun- 
tington, W.  Va.  Kaysville,  Utah,  which 
purchases  energy  from  the  Utah  Power 
&  Light  Company,  has  increased  its 
rates  to  citizens  from  8  cents  to  12 
cents  a  kilowatt-hour,  with  a  minimum 
charge  of  $1   instead  of  50  cents. 

Loud-Speaking  Device  Heard  on  Out- 
going Ship  Without  Receiving  .Appa- 
ratus.—  When  the  I  iiiptiiitor  sailed 
from  New  York  for  Europe  a  week  or 
two  ago  the  passengers  had  an  exem- 
plification of  the  power  of  loud-speak- 
ing telephone  devices  as  developed  bv 
the  Western  Electric  Company.  A  call 
"paging"  two  of  those  on  board  was 
heard  distinctly  all  over  the  ship,  as 
were  the  farewell  messages  and  music 
that  followed  it.  It  was  explained  that 
a  loud-speaking  transmitter  had  been 
set  up  in  a  tenth-story  office  window 
near  the  waterfront  in  order  to  make 
the  experiment,  which,  in  spite  of  the 
adverse  conditions  occasioned  by  the 
noise  of  the  city  streets,  was  entirely 
successful.  Still  more  remarkable  re- 
sults arc  prophesied.  This  was  the  first 
time  that  an  outgoing  ship  had  been 
communicated  with  in  this  way. 


Associations 
and  Societies 


A  complete  Directory  of  Electrical 
.Associations  Is  printed  In  the  first 
issue  of  each  month. 


Mis.souri  River  Electrical  Distribu- 
ters. The  annual  meeting  of  this  body, 
which  will  be  in  St.  Louis,  is  scheduled 
for  Oct.   11  and   1.".. 

Chicago  .Section,  .\meriian  Weldin;'; 
Society. — This  section  will  meet  on 
Tuesday,  Oct.  12.  It  has  issued  a  book- 
let, the  title  of  which  is  ''Keep  tho 
(iuess  Work  Out  of  Welding." 

Cleveland  District  Section,  A.  I.  and 
S.  E.  E.— On  .Monday  next,  Oct.  11, 
this  section  will  listen  to  a  paper  on 
"Troubles  of  the  Electrical  Operating 
Man,"  by  A.  W.  Mohrman.  Trumbull 
Steel  Company,  Warren,  Ohio. 

Yesterdays  \.  \.  E.  E.  .Meetings— 
The  Providence  (R.  L)  Engineering 
Society  Section  and  the  Philadelphia 
Section  of  the  \.  I.  E.  E.  met  yester- 
day, automatic  substations  being  con- 
sidered by  the  former  society  and 
secondary  distribution  and  demand 
measurements   by   the   latter. 

Commonwealth  Edison  Section,  N.  E. 
L.  A. — The  final  meeting  of  this  section 
for  the  1919-1920  season  was  held  on 
Sept.  12,  when  the  members  were  ad- 
dressed by  Samuel  Insull.  The  officers 
elected  for  the  coming  season  were. 
Chairman  William  A.  Durgin;  vice- 
chairman,  .\llen  Gatef;  treasurer,  Wil- 
liam .A.  Fox;  secretary.  Frank  Ashton. 

Philadelphia  Engineering  Meetings. — 
On  Tuesday,  Oct.  12,  Dr.  George  K. 
Burgess  will  make  a  luncheon  address 
before  the  Engineers'  Club  of  Philadel- 
phia on  "The  Bureau  of  Standards  and 
Its  Engineering  Contracts."  On  Thurs- 
day. Oct.  14,  the  American  Society  of 
Heating  and  Ventilating  Engineers  will 
listen  to  a  "Resume  of  the  Work  of  the 
Research  Bureau"  by  Dr.  John  R.  Allen. 
On  Wednesday.  Oct.  13,  the  local  section 
of  the  American  .Association  of  En"-i- 
neers  and  on  Friday,  Oct.  15,  that  of  the 
Illuminating  Engineering  Society  meet. 


Coming  Meetings  of  Electrical  and 
Other  Technical  Societies 

American  Electric  Railway  .Association — 
.\tlantic   City.    N.    J.,   Oct.    11-15. 

N'ational  .Association  of  Rloctrlcal  Inspec- 
tors— Philadelphia.    Pa..    Oct,    12-13. 

British  Columbia  .-Vssooiallon  of  Electrical 
Contractors  and  Dealers— Vancouver. 
B.   C.   Oct.   19. 

International  As.«ociation  of  Municipal 
Electricians — New   Orleans.    Oct.    19-22 

.Association  of  Railwav  Electrical  Engineers 
— Chicago.   Oct.   28-31. 

Electrical  Supply  Jobbers"  A-ssociation — 
Cleveland,  date  in  November  to  be 
fixed. 

.\merican  Engineering  Council — Washing- 
ton. D.  C.  Nov.  18-20.  (For  program 
see    issue   of   Sept.    25.    page    651.) 

Electric  Power  Club — Hot  Springs.  Va.. 
Nov.    15-18. 

Southeastern  Geographic  Division.  N.  E. 
L.    .\. — Miami.    Fla      Xov.    17-19 
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Commission 
Rulings 


Important  decisions  of  various  state 
bodies  involving  or  affecting  elec- 
tric light  and  power  utilities. 


Intelligible   Accounts    Insisted   On. — 

The  Washington  Public  Service  Com- 
mission, which  claims  never  to  have 
allowed  a  rate  that  would  yield  a  re- 
turn on  watercfd  stock  and  inflated 
bond  issues,  has  refused  to  increase  the 
rates  of  a  water  company  which  had 
kept  its  accounts  so  badly  that  it  was 
impossible  to  determine  its  actual  net 
income. 

Assessing  Cost  of  Synchronous 
Motor-Generator  Set. — An  electric  gen- 
erating company,  the  Nevada  Public 
Service  Commission  recently  decided, 
should  furnish  free  of  cost  electric 
energy  for  a  synchronous  motor-gen- 
erator set  of  a  distributing  company 
which  is  a  factor  in  producing  voltage 
regulation  in  the  vicinity,  where  com- 
plaints had  been  filed  regarding  unsat- 
isfactory voltage   regulation. 

Violation  of  Commission's  Order  by 
Town  Official.- — A  member  of  the  Town 
Council  of  Ault,  Col.,  having  had  his 
own  premises  connected  with  the  mu- 
nicipal system  despite  the  commission's 
order  that  no  new  consumers  were  to 
be  served,  and  the  Farmers'  Electric 
&  Power  Company  having  sought  to 
have  the  town's  authorities  published 
for  contempt,  the  Public  Utilities  Com- 
mission found  no  evidence  that  these 
authorities  had  sanctioned  the  act  of 
the  individual  referred  to  and,  censur- 
ing the  company  for  failing  to  follow 
up  its  charges,  dismissed  the  complaint. 

Co-operation  on  the  Part  of  Customers 
of  Small  Utility  Commended. — In  grant- 
ing increased  rates  to  the  Bandon 
Power  Company  the  Oregon  Public 
Service  Commission  commended  the 
"general  spirt  of  co-operation  upon  the 
part  of  the  citizens  and  residents  of 
Bandon  to  the  end  that  they  may  have 
continued  service  without  undue  ex- 
pense or  making  it  prohibitive  to  the 
utility."  It  was  generally  agreed,  the 
commission  said,  by  business  men  and 
city  officials  present  at  the  hearing  that 
the  power  company  was  cautious  in  its 
expenditures  and  was  operating  under 
as  economical  a  basis  as  possible.  A 
further  effort  to  reduce  the  peak  load 
was   recommended  by   the  commission. 

Excessive  and  Ki'asonal)le  Kates. — 
Where  increased  rates  yielding  about  .5 
per  cent  greater  gross  revenue  will  en- 
able an  electric  utility  to  meet  esti- 
mated increased  operating  expenses, 
providing  7  per  cent  for  return  and  5 
per  rent  for  depreciation,  proposed  in- 
creased rates  yielding  from  16  to  22 
per  cent  additional  gross  revenue  are 
excessive,  the  Missouri  Public  Service 
Commission  declared  in  passing  on  ap- 


plications for  increased  rates  made  by 
three  companies  under  the  same  owner- 
ship in  that  state.  The  controlling 
electric  utility,  having  an  estimated 
property  value  of  $328,000  and  serving 
places  of  11,000,  2,300  and  1,300  popu- 
lation, was  permitted  to  charge  maxi- 
mum basic  rates  of  Hi  cents  per  kilo- 
watt-hour for  the  community  contain- 
ing the  plant  and  12J  cents  and  13J 
cents  respectively  for  the  communities 
served  by  transmission  lines. 

Regulation  of  Non-Continuous  Serv- 
ice.— The  Missouri  Public  Service  Com- 
mission fixed  the  following  rules  and 
rates  for  an  electric  utility  having 
property  valued  at  $9,000  and  rendering 
non-continuous  service:  Service  to  begin 
fifteen  minutes  prior  and  on  cloudy  days 
one  hour  prior  to  sunset  and  to  last 
until  11  p  m.  and  on  Saturday  until 
midnight;  monthly  rates,  1.5  cents  per 
kilowatt-hour  with  a  service  charge  of 
■50  cents,  subject  to  a  minimum  charge 
of  $1;  street  lighting,  60-watt  lamps, 
$1.75;  500-watt  lamps,  $10;  water- 
pumping  service,  70  cents  an  hour. 

Special  Rates  —  Large  Consumers 
with  Several  Plants. — Any  special  serv- 
ice which  a  power  company  renders  to 
mining  or  other  companies  should  be 
paid  for  as  a  separate  transaction, 
according  to  a  decision  of  the  Nevada 
Public  Service  Commission  in  a  rate 
complaint  made  by  the  Esmeralda 
Power  Company  against  the  Nevada- 
California  Power  Company,  and  should 
not  be  included  in  the  terms  of  a 
rate  schedule.  The  commission  also 
affirmed  that  a  company  has  the  right 
to  include  the  meter  readings  at  differ- 
ent locations  as  one  service  so  as  to  be 
entitled  to  lower  rates  for  greater  con- 
sumption where  the  different  plants  are 
operated  as  component  parts  of  one 
business,  but  not  otherwise. 

Changing  from  Direct  to  Alternat- 
ing Current. — Having  heard  a  com- 
plaint against  the  announced  intention 
of  the  Martinsville  Gas  &  Electric  Com- 
pany to  change  it.s  electric  system 
from  direct  to  alternating  current,  the 
Indiana  Public  Service  Commission  de- 
cided that,  although  it  had  the  power 
to  order  direct-current  service  contin- 
ued, it  would  not  do  so  in  this  case 
as  it  would  burden  the  consumers  with 
excessive  rates.  The  commission  de- 
clared that  it  had  no  power  to  award 
compensation  to  owners  of  direct-cur- 
rent motors  in  case  the  system  is 
changed  to  alternating  current,  but  it 
made  suggestions  to  the  effect  that 
the  company  bear  two-thirds  of  the 
cost,  furnish  its  consumers  with  alter- 
nating-current appliances  at  cost  and 
help  them  in  disposing  of  their  old  equip- 
ment. The  company  was  ordered  to 
continue  direct-current  service  for  a 
reasonable  time.  The  question  whether 
a  change  from  direct  current  to  alter- 
nating current  should  bo  permitted,  the 
commission  said,  should  be  decided  upon 
the  broad  basis  of  the  efficiency  and 
economy  of  the  system  as  a  whole 
and  the  quality  of  the  service  that  may 
be  rendered  with  or  without  the  pro- 
posed change. 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies. 


Power  to  Fix  Charge  Retained  by 
State. — Power  to  fix  the  fare  to  be 
received  by  a  street  railway  or  its 
proprietary  companies  having  been  re- 
tained by  the  state  in  its  public  util- 
ities act,  this  power,  the  Supreme  Court 
of  Utah  has  declared,  in  Murray 
City  vs.  Utah  Light  &  Traction  Com- 
pany, can  be  exercised  whenever  the 
necessity  requires  despite  city  ordi- 
nances, and  such  action  does  not  impair 
the  obligation  of  a  contract.  (191  Pac. 
421.)* 

Fraudulent  Transfer. — In  Creighton 
Gas,  Electric  Light  &  Power  Company 
vs.  Jamison,  the  Supreme  Court  of 
Nebraska  declared  it  to  be  a  fraud 
which  no  court  will  permit  to  allow 
officers  of  a  corporation  who  owned 
all  its  stock,  after  having  agreed  with 
a  third  party  to  transfer  the  property 
of  the  corporation  to  him,  to  transfer 
in  the  name  of  the  company  such  prop- 
erty to  one  of  their  number  between 
the  time  of  the  signing  of  the  contract 
and  the  actual  transfer  of  the  prop- 
erty.   (178  N.  W.  830.) 

Courts  Will  Not  Interfere  with  Cor- 
porate Management  in  Absence  of 
Fraud. — In  an  action  brought  by  the 
Western  Union  Telegraph  Company 
against  the  Public  Service  Commission 
of  New  York  for  the  Second  District, 
the  Supreme  Court  of  New  York  de- 
clared that  the  powers  of  those  in- 
trusted with  corporate  management 
are  largely  discretionary  and  that  the 
courts  will  not  interfere  unless  the 
powers  have  been  illegally  and  uncon- 
scientiously  exercised,  or  unless  it  be 
made  to  appear  that  the  acts  were 
fraudulent  or  collusive  and  destructive 
of  the  rights  of  the  stockholders.  (18;^ 
N.  Y.  S.  659.) 

Emergency  Rate-Fixing  Powers  of 
Commission.  —  Under  the  Wisconsin 
statutes  the  Supreme  Court  of  that 
state  held,  in  City  of  La  Crosse  vs.  Rail- 
road Commission,  that  the  undertaking 
of  an  inquest  such  as  is  required  to  es- 
tablish permanent  rates  is  not  necessary 
to  the  determination  of  the  existence 
of  an  emergency  making  increased  rates 
essential,  the  commission  having  under 
such  conditions  the  power  to  act  in  a 
summary  manner.  In  such  a  case  its 
action  is  not  to  be  overruled  unless  it 
appears  that  it  has  exceeded  its  powers 
or  that  its  acts  impose  unreasonable  or 
unjustly  discriminatory  burdens  upon 
the  people  or  the  utility.  (178  N.  W. 
867.) 


•Tlie  left-hand  numbers  refer  to  the 
voUiinc  and  the  rlghl-hnnd  numbers  to  the 
puge   ot   llic    N'atloiml    Ui'Portcr    Sy.stem. 
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M.  C.  Osborn,  formerly  sales  manager 
of  the  WashinRton  Water  I'ower  Com- 
pany, Spokane,  Wash.,  and  past-pre.si- 
dent  of  the  Northwest  Electric  Li^ht  & 
Power  Association,  has  associated  him- 
self with  the  Gillespie  Eden  Corpora- 
tion as  utility  representative.  Mr.  Os- 
horn  will  bo  connected  with  the  main 
office  of  the  company  in  New  York. 

Olin    H.    Landreth    has    resigned    as 

chief  engineer  of  the  Eastern  Potash 
Corporation,  New  Brunswick,  N.  J., 
and  opened  a  consulting  engineering  of- 
fice at  156  Fifth  Avenue,  New  York 
City.  He  will  specialize  in  power  de- 
velopments, industrial  engineering, 
hydraulic  engineering  and  valuation 
work.  Mr.  Landreth  will  devote  a  part 
of  his  time  to  the  Eastern  Potash  Cor- 
poration as  consulting  engineer. 

C.  A.  Moore,  superintendent  of  the 
electrical  department  of  the  Cambria 
Steel  Company  at  Johnstown,  Pa.,  has 
resigned  to  become  superintendent  of 
the  new  power  plant  of  the  Berwind- 
White  Coal  Company  at  Windber.  Mr. 
Moore  entered  the  employ  of  the  Cam- 
bria Steel  Company  in  1902  and  was 
superintendent  of  the  Franklin  plant  at 
Westmont,  Pa.,  until  1917,  when  he 
became  electrical  department  superin- 
tendent. In  his  new  post  he  will  report 
to  C.  W.  Parkhurst,  now  consulting 
engineer  for  the  Berwind-White  Coal 
Company. 

Walter  E.  Miller  has  resigned  from 
the  staff  of  the  Railroad  Commission 
of  Wisconsin,  terminating  a  connection 
therewith  of  nearly  fourteen  years,  in- 
clusive of  occasional  private  engage- 
ments, to  engage  in  private  practice  as 
a  consulting  engineer.  His  practice  will 
include  investigations  and  studies  of 
steam  and  electric  railway  and  public 
utility  problems,  especially  the  valua- 
tions of  such  properties,  rate  making 
therefor,  reports  on  efficiency  of  opera- 
tion, designing,  estimating  and  super- 
vising construction  of  new  properties 
and  improvements  of  existing  plants. 
For  the  present  his  office  will  be  413- 
416  Pioneer  Block,  Madison,  Wis. 

F.  J.  Sill,  superintendent  of  distri- 
bution and  commercial  manager  of  the 
companies  operated  as  the  New  Eng- 
land Power  Company  system,  has  re- 
signed. Mr.  Sill  has  been  prominent  in 
the  development  of  the  New  England 
system  during  the  past  ten  years  and 
is  widely  known  in  central-station  and 
industrial  circles.  He  came  to  the  old 
Connecticut  River  Transmission  Com- 
pany from  the  Brooklyn  Rapid  Ti-ansit 
Company  in  1910,  originally  having 
charge  of  relay  and  meter  work.  In 
March,  1912,  Mr.  Sill  was  made  super- 
intendent of  distribution,  and  in  Jan- 
uary, 1919,  was  placed  in  charge  of  the 
commercial  and  sales  work  of  the  sys- 
tem. At  the  time  of  his  resignation  he 
also  supervised  the  management  of  the 
Fall  Mountain  Electric  Light  Company, 
Bellows  Falls,  Vt.,  and  of  the  Gardner 
(Mass.)  Electric  Light  Company.  Dur- 
ing the  summer  Mr.  Sill  will  make  his 
headquarters  at  109  South  Street,  West- 
boro,  Mass..  and  in  the  fall  expects  to 
re-enter  the  field  of  active  practice. 


Men 
of  the  Industry 


Changes  in  Persoiuu-I 

and   Position — 

Biographical   Notes 


William  C.  LouDsbury,  who  has  been 
elected  president  o^  the  new  Great 
Lakes  Section  of  the  N.  E.  L.  A.,  is  gen- 
eral manager  of  the  Superior  (Wis.) 
Water,  Light  &  Power  Company,  with 
which  he  has  been  identified  for  the 
past  fifteen  years.  Mr.  Lounsbury  was 
graduated  from  the  Massachusetts  In- 
stitute of  Technology  in  1904  and  after 
.■>i.ending  a  few  years  in  practical  work 
in  Worcester,  Mass  :  Washington.  D.  C, 
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and  New  York  City,  he  was  placed  in 
charge  of  construction  work  of  the  Su- 
perior Water,  Light  &  Power  Company. 
In  1912  he  was  made  general  superin- 
tendent, which  position  he  held  until 
he  was  appointed  general  manager  in 
1918.  Mr.  Lounsbury  has  been  active 
in  association  work  in  the  State  of  Wis- 
consin and  sei-\-ed  as  vice-president  and 
president  of  the  Wisconsin  Electrical 
Association. 

Prof.  Dugald  C.  Jackson,  consulting 
engineer.  Boston,  Mass.,  has  been  ap- 
pointed chairman  of  the  standards  com- 
mittee of  the  .American  Institute  of 
Electrical  Engineers,  succeeding  L.  T. 
Robinson.  In  1907  Professor  Jackson 
was  put  in  charge  of  the  department  of 
electrical  engineering  of  the  Massachu- 
setts Institute  of  Technology.  Early  in 
1918  he  was  commissioned  major  in  the 
Engineers'  Reserve  Corps,  and  was  or- 
dered to  France.  Professor  Jackson  is  a 
past-president  of  the  American  Insti- 
tute of  Electrical  Engineers  and  of  the 
Society  for  the  Promotion  of  Engineer- 
ing Education  and  a  member  of  other 
national  associations.  He  has  con- 
tributed largely  to  the  literature  of  elec- 
trical engineering. 


Byron  H.  Hurd,  formerly  assistant 
scKTetary  of  the  California-Oregon 
Power  Company,  has  been  made  acting 
secretary  of  that  company  to  succeed 
J.  C.  Thompson,  who  was  appointed 
manager  of  the  Klamath  division. 

G.  .\.  Sawin,  service  engineer  with 
the  Public  Service  Electric  Company, 
Newark,  N.  J.,  has  resigned  to  become 
assistant  to  the  manager  of  the  supply 
department  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company,  East 
Pittsburgh,  Pa.  In  his  new  position  he 
will  take  care  of  the  public  utility  work 
of  the  supply  department.  Mr.  Sawin 
was  graduated  from  Harvard  Univer- 
sity in  1901  with  the  degree  of  bachelor 
of  science  in  electrical  engineering.  He 
then  entered  the  meter  engineering  de- 
partment of  the  General  Electric  Com- 
pany at  Lynn,  Mass.,  where  he  re- 
mained seven  years,  engaged  chiefly 
in  the  design  of  alternating-current 
watt-hour  meters.  .About  twelve  years 
ago  Mr.  Sawin  joined  the  Public  Serv- 
ice Electric  Company  as  meter  engi- 
neer, having  charge  of  the  meter  de- 
partment of  the  company.  Later  he  as- 
sumed illumination  duties  and  became 
meter  and  illuminating  engineer.  In 
his  latest  position  as  service  engineer 
liis  duties  consisted  of  investigating  and 
following  every  application  for  power 
from  the  time  it  was  made  until  the 
customer  was  connected  to  the  lines. 
Mr.  Sawin  is  a  member  of  the  Ameri- 
can Institute  of  Electrical  Engineers, 
the  National  Electric  Light  Associa- 
tion and  the  Illuminating  Engineering 
Society.  He  served  on  the  N.  E.  L.  A. 
meter  committee  1909-1912,  inclusive, 
being  chairman  of  the  committee  dur- 
ing the  last  three  years.  He  was  a 
iiiember  of  the  committee  on  metering 
and  service  methods  of  the  Association 
of  Edison  Illuminating  Companies, 
1913-1920.  He  also  served  on  the  board 
of  managers  for  the  Illuminating  Engi- 
neering Society,  New  York  Section, 
1920. 
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Lucilius  A.  Emery,  for  five  years 
Chief  Justice  of  the  Supreme  Court  of 
Maine,  and  a  foremost  authority  upon 
the  legal  phases  of  water-power  de- 
velopment, died  recently  at  Hancock 
Point,  at  the  age  of  eighty  years.  Judge 
Emery  contributed  a  valuable  report 
on  the  "Legal  Phase  of  the  Water- 
Power  Investigation"  to  the  account 
of  the  special  investigation  of  water- 
power  resources  which  was  published 
late  in  1918  by  the  Maine  Public  Util- 
ities Commission. 

S.  C.  Green,  founder  and  owner  of 
the  Green  Electric  Company  of  Dallas, 
Tex.,  died  at  his  home  in  Dallas  re- 
cently. Mr.  Green  was  one  of  the  best 
known  electrical  engineers  in  the 
Southwest  and  designed  and  built  many 
of  the  electric  light  plants  throughout 
Texas  and  Oklahoma.  The  plants  at 
Antlers,  Okla.,  and  Ranger,  Tex.,  are 
two  of  the  latest. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies— Notes  on  Industrial  Activities 

and  Business  Methods 


Uniform  Guarantee  Adopted  by  Washing- 
Machine  Manufacturers 

THE  American  Washing-Machine  Manufacturers'  Asso- 
ciation adopted  at  its  recent  meeting  a  uniform  guar- 
antee for  the  use  of  all  its  members.  In  addition  to  a 
one-year  guarantee  against  defects  in  workmanship  or  mate- 
rial, provision  is  made  for  the  free  replacement  of  parts 
proving  defective  during  the  life  of  the  guarantee.  Ordi- 
nary wear,  accident  or  misuse  are  expressly  excepted.  Re- 
placements of  defective  parts  will  be  made  f.o.b.  factory, 
but  no  local  service  or  repair  charges  will  be  allowed.  The 
guarantee  does  not  apply  if  machines  are  used  for  any 
other  than  for  private-family  washings. 


Fan  Manufacturers  Optimistic  Over 
Prospects  for  1921 

I.\  SPITE  of  unfavorable  weather  causing  poor  fan  sales 
in  some  sections  of  the  country,  notably  the  East,  manu- 
facturers almost  unanimously  agree  that  the  season  just 
passed  has  been  on  the  whole  a  very  successful  one.  A 
survey  of  the  fan  stocl;s  left  over  in  the  hands  of  dealers 
and  jobbers  throughout  the  country  reveals  virtually  no 
surplus  in  the  South,  medium  stocks  in  the  Middle  West 
and  a  small  supply  in  the  Par  West. 

San  Francisco  reports  that  the  number  of  fans  left  over 
on  the  West  Coast  is  comparatively  small,  as  the  past  season 
has  been  an  excellent  one  there.  Unusually  hot  weather  in 
the  interior  valleys  was  an  important  factor.  In  the  Inter- 
mountain  section  sales  were  very  satisfactory.  Few  fans 
are  left  on  hand  in  that  territory.  St.  Louis  reports  that 
comparatively  small  stocks  are  held  over  by  jobbers  and  deal- 
ers. Orders  for  ceiling  fans  were  still  being  received  through 
Septem!  er  at  an  increase  over  the  season's  contract  prices. 
In  the  Chicago  district  the  number  of  fans  to  be  carried 
over  is  still  undetermined  as  deferred  summer  weather 
caused  unusual  selling  through  last  month.  The  outlook 
for  clean  shelves  is  now  better  than  a  few  weeks  ago.  In 
Atlanta  tomtory  jobbers  state  that  this  has  been  one  of  the 
biggest  fan  years  on  record.  The  chief  demand  was  for 
oscillating  desk  fans,  but  there  is  no  surplus  stock  of  any 
type,  it  is  said.  In  the  East,  on  the  other  hand,  sales  have 
been  disappointing.  In  the  New  York  district  unseasonable 
weather  held  demand  to  a  minimum  and  large  stocks  have 
accumulated.  Ceiling  fans  present  a  notable  exception  to  the 
general  light  demand.  Cut  rate  sales  have  been  few,  how- 
ever. In  New  England  the  volume  of  business  has  also  been 
comparatively  poor  and  substantial  stocks  remain  unsold. 
A  leading  jobber  will  carry  over  about  $7,500  to  .$10,000 
worth  of  fans. 

Manufacturers  are  extremely  optimistic  over  prospects 
for  next  year.  One  of  the  leading  manufacturers  is  plan- 
ning to  meet  a  25  per  cent  increase  over  the  1920  demand 
and  producers  generally  expect  to  increase  production.  The 
basis  of  this  optimism  is  said  to  be  the  growing  use  of  fans 
in  households  which  has  nowhere  near  reached  its  peak. 
Furthermore,  the  spread  of  moving-picture  houses  and  also 
the  number  of  soda  fountains  and  restaurants  which  have 
supplanted  vacated  saloons  throughout  the  country  are 
expected  to  provide  a  large  market.  Plans  arc  on  foot  to 
increase  sales  further  by  promoting  the  use  of  fans  in  cold 
as  well  as  in  warm  weather  for  heating  purposes. 

The  outlook  for  supplying  next  year's  demand  is  not 
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entirely  favorable.  Considerable  difficulty  has  been  experi- 
enced in  getting  raw  material,  and  though  this  condition 
has  improved,  it  will  not  be  100  per  cent  on  next  year's 
output,  according  to  leading  manufacturers.  Transportation 
congestion  is  another  unfavorable  factor  right  now.  The 
use  of  personal  tracers  on  cars  and  express  shipments  is 
being  resorted  to  in  many  cases.  Manufacturers  think  it 
will  be  long  before  this  situation  returns  to  normal.  Reports 
on  labor  differ.  Several  producers  are  finding  a  smaller 
turnover,  a  larger  available  supply  of  labor  and  a  bigger 
output  per  man,  while  others  are  not  meeting  such  favorable 
conditions. 

Stocks  of  fans  in  the  hands  of  manufacturers  vary.  One 
representative  producer  has  20  per  cent  of  this  season's 
output  on  hand,  but  many  others  are  absolutely  cleaned  out. 
Ceiling  fans  are  the  one  type  of  which  no  producer  has  a 
supply.  Great  emphasis  is  laid  by  manufacturers  on  the 
need  of  anticipating  orders  for  1921.  One  of  the  main 
factors  adversely  affecting  fan  sales  in  the  East  this  year 
is  said  to  have  been  the  delivery  of  many  orders  too  late 
to  supply  the  demand.  Fan  manufacturers  are  fearful  of 
similar  congestion  on  deliveries  next  spring.  To  avoid  this 
condition,  price  schedules  in  many  cases  are  being  prepared 
a  month  earlier  than  usual,  so  that  fans  normally  ordered 
in  January  can  be  contracted  for  this  November  or  December. 
The  general  price  tendency  on  fans  seems  to  point  to 
higher  quotations.  Present  raw  material  supplies  were 
ordered  last  winter  when  prices  were  at  their  peak,  so  that 
no  reductions  can  be  looked  for  during  1921  at  least,  it  is 
generally  stated.  Eai-ly  in  September  fan  prices  wers 
advanced  for  1920  contracts,  pending  the  preparation  of  1921 
contracts.  So  far  as  can  be  learned  no  business  has  been 
placed  for  1921  as  yet.  One  manufacturer  had  decided  to 
raise  prices  Oct.  1,  but  it  has  not  been  possible  to  find  out 
whether  or  not  this  higher  schedule  will  go  into  eflFect. 


Trend  of  Prices  Held  Dependent  Upon 
Raw  Material 

CONSIDERABLE  speculation  is  manifest  as  to  the 
effect  that  price  cuts  in  many  lines  may  have  upon 
trade  and  prices  in  the  electrical  industry.  As  yet  it 
seems  there  has  been  no  decided  reaction.  Reports  received 
from  jobbers  throughout  the  country  indicate  that  prices  in 
all  sections  are  holding  steady  except  in  the  East.  In 
the  latter  district  easier  quotations  are  current  in  several 
lines  as  the  result  of  overstocking.  The  general  attitude  of 
the  ti'ade  just  now  seems  to  be  one  of  marking  time.  On 
the  Pacific  Coast,  however,  electrical  jobbers  express  fear  of 
the  effect  that  general  price  slashing  may  have  upon 
business. 

In  the  East  the  view  is  expressed  in  several  quarters  that 
conservatism  in  buying  may  rule  for  the  next  few  months. 
Further  than  that,  while  many  manufacturers  and  jobbers 
will  not  venture  predictions,  a  very  large  number  seem  to 
feel  optimistic  over  the  outlook  for  1921.  The  basis  for  this 
is  held  to  be  the  undersold  condition  of  the  electrical  market 
in  many  lines  such  as  steel  material,  porcelain,  etc.,  and  the 
existing  belief  that  next  spring  will  see  a  boom  in  the 
building  industry. 

Several  of  the  large  manufacturers  point  out  that  the 
production  of  electrical  material  is  probably  as  much 
dependent  upon  finished  products  in  other  lines  as  any  other 
class  of  goods,  if  not  more  so.  For  this  reason,  though  the 
same  basic  condition  of  supply  and  demand  is  existent,  these 
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producers  hold  that  Iciwer  electrical  prices  must  necessarily 
come  almost  last  in  the  scale  of  economic  readjustment. 
Furthermore,  in  several  lines  such  as  electric  fans,  pro 
ducers  have  contracted  for  their  1921  raw  material  months 
in  advance.  Labor  is  an  important  factor  in  the  production 
of  electrical  Koods  and  labor  prices  remain  hitrh.  The  fact 
that  as  yet  there  has  been  no  general  tendency  to  reduce 
wages  is  taken  as  a  hopeful  sipn  by  many  that  demand,  and 
hence  production,  will  continue  in  strong  volume. 

On  the  other  hand,  i)rices  of  bare  and  insulated  wire 
are  said  to  be  softening  and  lower  quotations  are  not 
unexpected.  This  easing  off  of  prices,  it  is  stated,  is 
caused  by  the  factor  of  lower  raw  material  becominir  ope  - 
ative,  as  cotton  and  copper  prices  have  eased  off.  A  similar 
factor  (Toverns  chances  of  lower  prices  on  conduit  and  other 
steel  material.  The  price  trend  in  this  line,  accordin;r  to 
one  of  the  largest  supply  jobbinjr  houses  in  this  territory, 
will  depend  upon  the  action  which  steel  mills  take  in  retiai'd 
to  quotations.  Others  oppose  this  view,  however,  on  the 
ground  that  the  market  for  conduit,  outlet  boxes,  etc.,  is 
too  larpely  undersupplied  to  admit  of  price  cuts.  The  points 
upon  which  all  interests  apparently  auree  are  a  persistent 
optimism  renardint;  the  stability  of  the  industry  as  a  whole 
and  the  view  that  price  cuts,  if  made,  will  not  be  so  tjeneral 
or  in  the  same  proportion  as  in  other  linos.  The  reason 
advanced  for  the  lattir  sUitement  is  that  there  has  been  no 
profiteering  or  hysteria  of  price  boosting  in  electrical  mate- 
rial during  the  past  few  years. 

Tone  of  the  Trade  Is  Optimistic 

With  regard  to  the  general  optimism  of  the  trade,  an 
analysis  of  statements  recently  received  by  the  Electrical 
World  from  about  forty  of  the  largest  electrical  manu- 
facturei's,  covering  twelve  major  lines  of  material,  is  inter- 
esting. Barring  several  noncommittal  replies,  only  two 
manufacturers  reporteil  an  appreciable  number  of  cancel- 
lations. These  were  both  in  the  heating-appliance  line,  one 
of  them  being  on  ranges.  Three  others  reported  a  few  can- 
cellations. These  were  on  bare  wire  and  industrial  reflectors. 
The  number  of  companies  that  arc  finding  their  supply  of 
raw  material  much  improved  outnumbered  those  that 
reported  no  change  for  the  better  about  two  to  one.  The 
manufacturers  whose  output  was  up  to  normal  or  above 
were  in  the  same  proportion.  A  decidedly  better  labor  situ- 
ation was  reported  in  three  out  of  four  cases.  Transporta- 
tion difficulties  were  very  generally  improved.  On  the  other 
hand,  about  twice  as  many  manufacturers  reported  stocks  in 
an  unsatisfactory  condition  as  reported  that  supplies  were 
well  built  up.  An  encouraging  feature  is  that  producers 
finding  an  unslackening"  demand  were  in  the  ratio  of  two 
to  one.  Thirteen  manufacturers  stated  that  prices  will 
probably  increase,  while  fifteen  thought  prices  will  hold 
steady  and  four  believed  a  drop  is  due.  These  four  opinions 
covered  bare  and  insulated  wire,  electric  ranges  and  loom. 
In  twenty-nine  of  the  replies  the  tone  is  optimistic,  three 
are  pessimistic  and  the  rest  are  noncommittal. 


Guy  Wire  Again  Becoming  .Available 

THE  shortage  in  guy  wire  seems  to  have  been  due  in 
large  measure  to  the  number  of  different  types  of  mills 
required  to  make  the  finished  product.  Because  of 
better  labor  supply  and  improved  transportation  facilities, 
however,  the  shortage  is  gradually  being  overcome. 

The  stranding  mills  have  been  held  up  waiting  for  sup- 
plies from  the  wire  mills,  and  it  seems  that  the  wire  mills, 
on  the  other  hand,  have  been  unable  to  get  a  sufficient 
supply  of  wire  rods  to  iiermit  them  to  draw  sufficient  wire 
to  supply  the  demand  for  both  wire  and  strands.  Trouble 
sUrted  in  the  steel  mills  last  fall  when  the  stocks  of  the 
stranding  and  wire  mills  became  depleted,  and  the  demand 
has  been  so  heavy  since  that  time  that  they  have  been 
unable  to  build  up  any  reserve  stock  of  raw  materials  to 
tide  over  temporary  labor  and  transportation  difficulties. 
On  the  higher  grade  steel  strands,  such  as  hitrh-strength 
and  extra-high-strength  strands,  the  shortage  is  more  acute. 
Mills  are  promising  thirty-day  shipments  and  even  better 
than  this  on  some  kinds  and  sizes  of  strand. 


Fall  Lamp  Buying  Uniler  Way  with 
Good  Local  Stocks 

REPORTS  received  from  jobbers  throughout  the  country 
indicate  that  the  fall  buying  movement  is  making 
iLself  felt  appreciably  in  lamp  sales.  Supplies  are 
apparently  holding  up  well,  and  there  seems  little  prospect 
of  a  shortage  prevailing  except  perhaps  on  some  of  the 
large-size    lamps    in   certain   sections. 

The  Pacific  Coast  reports  that  deliveries  on  the  whole  are 
excellent.  Demand  is  picking  up.  In  the  Northwest,  too, 
seasonal  buying  has  started,  and  it  is  believed  that  this 
season  will  equal  last  year.  No  shortage  is  expected.  In 
the  Southwest  sales  have  been  good.  Complete  stacks  are 
available  in  most  instances  except  on  the  large  sizes. 
Lamps  of  75  watts  to  200  watts,  type  C,  are  most  difficult 
to  obtain.  It  may  be  three  months  before  reser\'e  stocks  of 
these  sizes  have  been  built  up  by  all  jobbers  in  that  section. 
Stocks  of  series  lamps  for  street  lighting  are  spotty  and 
demand  is  growing. 

In  the  Intermountain  section  also  demand  is  growing. 
The  new  "Mazda"  type,  C-4,  is  coming  rapidly  into  favor. 
Reports  from  the  South  indicate  the  usual  seasonal  demand. 
Lamps  in  all  sizes  are  moving  briskly,  particularly  the  2.5, 
40  and  60-watt  sizes,  with  the  100-watt  type  C  lamp  show- 
ing increasing  popularity.  Stocks  are  in  good  shape,  and 
the  anticipated  shortage  on  certain  sizes,  it  is  stated,  will 
not  materialize. 

In  the  East  prospects  for  good  fall  sales  are  excellent. 
Jobbers  in  the  New  York  district  are  finding  an  increasingly 
strong  demand.  The  discontinuance  of  daylight  saving  the 
latter  part  of  this  month  is  expected  further  to  strengthen 
demand.  Stocks  are  in  excellent  shape  on  all  sizes  and 
types  of  lamps.  In  New  England,  however,  the  supply  is 
said  to  be  just  about  keeping  up  with  the  brisk  demand,  and 
there  is,  of  course,  little  opportunity  for  jobbers  to  accumu- 
late surplus  stocks.  It  is  reported  that  careful  distribution 
will  be  needed  to  supply  the  trade  adequately. 


Metal  Market  Situation 


nr^' 


^HE     undertone     of     the     copper     market     is     weak. 

I  Producers  have  lowered  their  quotations,  to  18.50 
•*-  cents,  but  this  price  is  merely  nominal,  as  consumers 
remain  out  of  the  market.  It  i.^  stated  that  18.50  c2nts 
would  probably  be  shaded  as  an  inducement  for  large  orders. 
Producers  are  not  pressing  to  sell,  however,  as  production 
costs  remain  unchanged  and  a  better  volume  of  buying  is 
hoped  for  in  November.  At  present,  it  is  reported,  the 
copper  output  is  being  curtailed  to  guard  against  th^ 
accumulation  of  stocks  further  weakening  the  market. 
Foreign  demand  remains  li  rht.  Freer  otferings  of  copper 
are  available  in  the  outside  market.  Second  hands  are 
quoting  17.75  cents  for  prompt  shipment  f.o.b.  refinery, 
while  November  and  December  delivery  ranges  from  18 
cents  to  18.25  cents. 

The  price  of  lead  eased  off  1  cent  the  past  week,  the 
leading  interest  quoting  7.75  cents  at  New  York. 


NEW  YORK  METAL  MARKET  PRICES 

• — .^'eptembor  2ft-*  .—  October  5  — ■ 

Copper                                                                          £        »       d  £        .s         d 

London,  standard  spot 93     10       0  96      7         6 

Onta  por  Pound  Cent^  per  Pound 

rrinipl.akc 18  50-18  621  18  50 

Klei-trolytic 18  50    18  7S  18  50 

(a-'ting 17  621  17  37J 

Wirrha.vc                                                        21    50-22  00  2150  22.00 

Load,  trust  prirr                                                            8  00  7  75 

Antimony..                                                                     7    12;  7  00 

Nil  kcl,  ingot 43  00  43  00 

.■>hpft  sine,  f.o.b.  ameltor...                                     12  50  12  50 

Ziiir.spot .          7  75-8  00  7.65-7  75 

Tin 4J  50  42  371 

.Muminum,98to99pero:!'at 35.10  35.10 

OLD  METALS 

Ctnts  per  Pound  Cents  per  Pou.iil 

Heavy  ropp<T»  id  V   re 15.25-15.50  15.00-15  25 

Brass.  he«%-y                       8.50-9.00  8.00-8  50 

Brojss.light                                                            6  50-7.00  6.50-7.00 

Lead,  he3\->-                                                                6  50     6  75"  6  2i-  6.50 

Zinc,  old  scrap                                                        4  50-  5  00  4  50-  5.00 
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The  Week 

IN  TRADE 


THE  electrical  industry  appears  figuratively  to  be  hold- 
ing its  breath  to  see  the  effect  which  widespread  price 
slashing  may  have  upon  electrical  quotations  and 
sales.  In  New  England  lower  prices  are  reported  in  half  a 
dozen  lines,  while  in  New  York  territory  jobbers  are  slash- 
ing prices  almost  to  cost  and  canceling  orders  to  avoid 
overstocking.  In  the  St.  Louis  district  trade  has  been  more 
active  the  past  week,  but  all  other  sections  report  a  quieter 
volume  of  business  than  usual.  The  demand  for  radiant 
heaters  is  making  itself  felt  strongly  in  certain  sections  as 
the  result  of  sudden  cold  snaps,  and  lamp  buying  is  also 
getting  well  under  way.  Farm-lighting  plants  are  moving 
well  in  the  Northwest.  In  that  section  the  demoralized 
lumber  industry  is  finding  a  stronger  demand,  and  favorable 
conditions  of  crop  harvesting  and  fruit  picking  lend  an 
optimistic  tone. 

Labor  conditions  are  reported  satisfactory.  The  strike 
of  electricians  on  the  West  Coast  has  been  settled.  Collec- 
tions generally  are  slowing  up,  apparently  due  to  the  present 
business  uncertainty.  Stocks  are  well  built  up  in  most  lines 
and  shipments  are  now  arriving  in  too  great  a  volume  to 
suit  many  jobbers.  Building  construction  is  pi-oceeding  at 
a  rapid  pace  in  Atlanta  territory  and  on  the  Pacific  Coast 
but  the  industry  in  other  sections  is  rather  quiet. 


NEW  YORK 


During  the  past  week  a  pronounced  tendency  to  shade 
prices  has  been  felt.  In  some  cases  quotations  are  being 
made  within  2  or  .'1  per  cent  of  cost  with  no  buyers  in  the 
market.  The  witholding  by  retail  consumers  and  builders 
has  been  reflected  to  a  greater  extent  to  the  jobbers  who 
are  seeking  a  market  for  overstocks  in  such  lines  as  wire 
and  armored  cable.  That  is,  the  present  is  a  strong  buyer's 
market,  with  little  trading  and  generally  dull  tone.  Collec- 
tions have  lengthened  to  sixty-five  days  from  a  normal  of 
thirty  to  forty  days.  The  volume  of  business  during  the 
past  week  has  ranged  from  15  per  cent  above  to  15  per  cent 
le.ss  than  the  average  in  August,  with  the  expected  fall 
demand  still  holding  off.  A  few  inquiries  only  have  deen 
reported  for  Christmas  business.  Orders  on  manufactur- 
ers are  being  canceled  to  prevent  overstocking,  and  jobbers' 
sales  are  being  made  in  some  cases  on  a  non-cancelable 
basis.  Requests  on  manufacturers  to  guarantee  prices  have 
thus  far  been  refused.  No  building  is  being  undertaken, 
and  that  supply  equipment  which  is  being  sold  is  for  altera- 
tions or  small  extensions.  The  embargo  from  Pittsburgh 
has  been  removed. 

Wire.— Large  stocks  of  wire  are  held  by  almost  all  jobbers 
and  the  assortment  is  good.  Some  jobbers  report  two,  three 
or  four  months'  stocks.  Prices  of  No.  14  rubber-covered 
are  shading  down  quotations  from  $10.50  to  $11.50  per 
1,000  ft.  The  movement  is  very  sluggish  with  orders  on 
factories  curtailed  or  canceled. 

Flexible  Armored  Cable.— .Almost  all  jobbers  have  quite 
good  stocks  and  some  have  undesirably  large  supplies  with 
a  very  weak  market,  typical  reports  being  that  the  last 
month's  sales  have  been  one-tenth  of  normal.  Some  of  the 
smaller  manufacturers  are  reported  as  going  after  busi- 
ness at  any  price.  Two  wire  cable  quotations  range  around 
$94  per  1,000  ft.  in  the  larger  lots  to  $!)8  to  $100  per  1,000  ft. 
for  small  lots. 

Rigid  Conduit.— Stocks  of  conduit  are  spotty  with  some 
jobbers  entirely  out  of  stock  and  a  very  few  with  a  fair 
supply  on  hand.  Under  these  conditions  quotations  naturally 
are  unstable.  One-half-inch  black  in  5,000-ft.  lots  is  quoted 
at  $«5  per  1,000  ft.,  smaller  lots  at  $!»2  to  $04  per  1,000  ft. 
One-half-inch    galvanized    is    quoted    at   $100    per    1,000   ft. 


Schedule  Material. — Stocks  are  spotty  and  low,  especially 
in  lines  where  porcelain  enters  largely  into  the  product. 
Extensive  shading  in  prices  is  reported,  in  some  cases 
quotations  are  said  to  be  21  per  cent  off  list.  These  lines 
are  being  most  closely  watched  by  both  jobbers  and  retailers. 

Heaters. — The  cooler  weather  of  the  last  week  has  stim- 
ulated the  sales  of  heaters  slightly.  Stocks  are  fair  and 
prices  remain  unchanged  as  yet. 

Hollow  Ware. — Stocks  are  reported  as  being  practically 
depleted  in  all  lines;  back  orders  are  over  a  year  old;  manu- 
facturers are  refusing  new  orders.  Retail  sales  ai'e  re- 
stricted, it  is  claimed,  by  high  prices. 

Vacuum  Cleaners. — Demand  is  fair  with  pood  stocks  and 
deliveries  sufficient  to  keep  stocks  up  to  normal. 

Washing  Machines. — Sales  are  good  for  the  time  of  year. 
No  marked  decrease  in  sales  has  been  felt. 

Small  Motors. — Stocks  are  vei-y  low  and  spotty  with  little 
demand.  Some  jobbers  have  had  no  deliveries  for  four  or 
five  months  and  manufacturers  are  quoting  on  thirty  to 
forty  weeks'  delivery. 


CHICAGO 

The  effect  of  widespread  price  cutting  in  other  lines  is 
felt  in  the  electrical  trade  with  varying  intensity  in  differ- 
ent branches.  As  the  electrical  manufacturer  has  been  very 
conservative  in  price  increases  during  the  past  four  years, 
electrical  goods  are  likely  to  be  the  last  and  the  least 
affected  by  a  shrinkage  of  value.  Since  labor  is  so  large 
a  portion  of  the  manufacturing  cost,  no  appreciable  reduc- 
tions are  seen  until  labor  costs  are  cut. 

In  this  district,  however,  the  disposition  on  the  part  of 
buyers  is  to  await  developments.  Large  corporations,  mu- 
nicipalities, etc.,  are  still  buying  in  about  the  same  propor- 
tion as  in  the  past,  but  retail  trade,  dependent  wholly  on 
popular  opinion,  has  been  sharply  reduced.  Sales  of  house- 
hold appliances  are  at  a  standstill,  with  the  sole  exception 
of  heaters.  These  are  under  heavy  demand  due  to  the 
sharp  cold  snap  Chicago  is  experiencing.  Reduced  sales  are 
permitting  the  building  up  of  jobbers'  stocks,  and  it  is 
not  felt  that  the  quiet  period  will  be  of  sufficient  duration 
to  become  troublesome. 

Labor  is  becoming  plentiful.  One  of  the  large  jobbers 
recently  received  144  answers  to  a  five  line  advertisement 
for  warehousemen  in  which  the  wage  was  stated  to  be 
56  cents  per  hour.  This  situation  is  due  to  the  large  nuna- 
ber  of  reductions  in  forces  employed  by  many  local  plants 
and  by  the  influx  of  labor  from  the  automobile  centers. 
The  only  price  reductions  noted  are  on  wii-e,  where  labor 
cost  is  a  negligible  feature. 

Bare  Copper  Wire. — Following  the  trend  of  electrolytic 
copper  some  manufacturers  are  quoting  on  a  221-cent  base. 
Current  jobber's  price  on  No.  8,  in  200-lb.  lots,  is  $22.75 
per  100  lb.,  and  on  No.  10,  .$23. 

Weatherproof  Wire.^Stocks  of  weatherproof  are  much 
improved  and  factory  deliveries  are  approaching  normal. 
Reduced  raw  material  costs  have  caused  a  2-cent  cut.  No.  12 
triple  braid  is  now  quoted  by  jobbers  at  :!2  cents  per  lb., 
and  No.  6  triple  braid  at  29  cents,  these  quotations  being 
for  500-lb.  lots. 

Steel-Tape  Cable. — An  expected  advance  has  apparently 
been  forestalled  by  reduced  costs.  Deliveries  range  from 
90  to  120  days.  The  price  of  600-\olt  solid  duplex  No.  8 
is  $205.47  per  1,000  ft.,  and  2,500-volt  solid  single  No.  6  is 
$202.73  per  1,000  ft.,  in  2,000-ft.  lots. 

Flexible  .Vrmored  Conductor. — Jobbers'  stocks,  wRh 
slightly  reduced  drniand,  are  getting  in  better  shape.  No 
price  change  has  been  announced.  Quotation  on  No.  14 
single-strip,  in  coil  lots,  is  $110  per  1,000  ft.;  in  smallel 
(luantities,  $120  per  1,000  ft. 

Line  Hardware. — Recent  increases  have  had  little  or  no 
clfect  on  demand.  Factories  are  gradually  turning  out  goods 
in  better  shape.  Some  stock  is  in  the  hands  of  jobbers. 
lU'liverics  are  now  requiring  sixty  days. 

Ornamental  Iron  Poles. — Factories  are  aiiding  increased 
freight    to    old    quotations,    no    fluctuation    in    price    beinj; 
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anticipated.  The  material  is  all  fabricated  to  order  and 
deliveries  are  good,  thirty  to  forty-five  days  beinp;  quoted. 

Ornamental  Top.s.^ — Glassware  and  tops  for  poles  are  still 
very  hard  to  Kct,  from  sixty  to  ninety  days  beinp  required 
for  delivery.  Numerous  cases  arc  noted  where  the  poles 
have  been  set  for  some  weeks  and  completion  of  the  job  is 
delayed  on  account  of  missing  tops. 

Hollow  Ware. — The  market  is  still  undersupplied  in  spite 
of  Ki'eatly  reduced  demand.  Retail  trade  is  at  a  minimum. 
The  public  seems  to  be  lookint;  for  a  reduction  in  price, 
which  those  familiar  with  the  line  say  cannot  occur. 

Household  Appliances. — The  wave  of  conservative  buying 
has  hit  these  items  |)retty  hard.  It  is  felt  that  as  soon 
as  the  general  public  realizes  that  prices  are  firm  business 
will  resume  its  former  stride.  Reports  are  heard  of  reduced 
production  by  some  makers. 


BOSTON 

Price  cutting  among  the  smaller  jobbing  houses  within 
the  last  few  days  has  led  to  a  general  reduction  in  quota- 
tions on  fast-moving  supplies.  Many  of  the  leading  wiring 
materials  are  off  from  (i  to  12  per  cent.  Overstocking,  due 
in  part  to  heavy  orders  placed  in  the  past  and  in  part  to  the 
arrival  of  long-delayed  shipments  of  material,  appears  to 
be  responsible  for  the  present  movement  to  dispose  of  sup- 
plies on  hand  and  make  payments  to  manufacturers  thereof. 
Factory  prices  are  holding  lirm.  Among  the  larger  jobbers 
the  present  slump  is  looked  upon  as  temporary.  Collections 
are  still  unsatisfactory,  and  the  use  of  acceptances  has 
made  its  appearance  even  among  very  large  customers. 
Deliveries  continue  to  show  improvement.  Building  opera- 
tions are  very  unsatisfactory  locally  as  to  volume,  although 
some  large  apartment-house  work  is  being  pushed  for  subur- 
ban occupancy.  An  agreement  is  announced  between  em- 
ployers and  factory  workers  in  the  Lynn  shoe  industry  as 
to  wages.  Labor  conditions  in  the  electrical  field  are  fairly 
good.     Wages  are  being  maintained  at  their  present  level. 

Flexible  Armored  Conductor.  —  Prices  are  off,  No.  14 
single-strip  in  1,000-ft.  lots  or  over  selling  at  $85  per  1,000  ft, 
compared  with  .$100  last  week.     Stocks  are  of  liberal  size. 

Rubber-Covered  Wire. — Easier  prices,  running  down  to 
$10  per  1,000  ft.,  on  No.  14  solid  slow-burning,  in  .'5,000-ft. 
lots,  are  noted.    Stocks  are  equal  to  current  demands. 

Weatherproof  Wire. — A  drop  of  the  base  price  from  29 
cents  last  week  to  27  cents  is  noted.  Shipments  are  coming 
in  well  and  the  demand  is  fair. 

Bare  Copper  Wire. — The  base  price  has  fallen  from  24 
cents  to  22. .'i  cents  during  the  past  week.  The  feeling  is 
widespread  ir  the  trade,  however,  that  copper  is  selling  at 
too  low  a  price  in  the  ingot  and  a  later  advance  would  not 
be  surprising. 

Non-Metallic  Flexible  Conduit. — Heavy  shipments  appear 
to  have  upset  the  market,  in  view  of  the  somewhat  spotty 
demand.  Reductions  in  the  price  of  cotton  do  not  seem  to 
have  reached  the  electrical  manufacturer's  raw  material  as 
yet  sufficiently  to  lower  prices  to  jobbers.  On  :i'2-in.  loom 
the  price  per  1,000  ft.  in  .^,000-ft.  lots  is  $29,  against  $S3.,50 
last  week.  The  l-in.  size  is  quoted  at  $.S;?,  against  $S,5..'>0 
last  week.    Good  stocks  are  in  hand,  with  moderate  demand. 

Sockets. — In  case  lots  pulls  sell  for  4.5  cents  net,  com- 
pared with  ,50  cents  a  week  ago.  Key  sockets  are  moving 
at  26  cents,  against  28  last  week,  and  keyless  have  dropped 
from  26  to  24  cents.  The  small  amount  of  building  work 
compared  with  needs  of  the  district  is  cutting  down  demand. 

Tape. — Prices  hold  firm,  notwithstanding  recent  reductions 
in  the  price  of  cotton.  On  3-in.  black,  in  100-lb.  lots,  a  rate 
of  58  to  60  cents  per  pound  is  quoted.  There  seems  to  be 
no  shortage  of  this  material. 

"Nail-it"  Knobs. — Prices  are  easiei",  the  latest  quotation 
being  $;?2  per  1,000  on  lots  of  4,000  or  more.  Heavy  ship- 
ments have  been  received. 

Rigid  Conduit. — This  material  continues  relatively  short, 
though  here  and  there  modest  orders  can  be  filled  from 
jobbers'  stocks.  Galvanized  pipe  is  harder  to  get  than  black. 
On  J-in.  galvanized  ?102  per  1,000  ft.  is  being  asked,  and 


on  1-in.  galvanized  $200.  The  price  of  J-in.  black  condu-t 
is  $96  per  1,000  ft.,  and  on  1-in.  black  $189.50. 

Motors. — Increased  manufacturing  facilities  have  brought 
I'.etter  stocks  of  fractional  horsepower  and  small  motors  into 
the  local  market,  although  nothing  like  a  real  surplus  ap- 
jiears  generally  in  hand.  New  makes  of  motore  are  bidding 
strongly  for  patronage,  and  the  excellent  deliveries  some 
of  these  offer  are  appealing  to  the  trade. 

Washing  Machines. — Deliveries  are  greatly  improved. 
One  representative  distributer  had  about  three  carloads  in 
stock  Monday  and  was  quoting  $128  per  machine,  galvan- 
ized tank,  in  lots  of  six,  to  legitimate  dealers.  Interest  in 
ironers  is  growing. 

Vacuum  Cleaners. — Good  retail  stocks  are  on  hand,  and 
the  flow  between  factories  and  dealers  is  well  maintained. 


ATLANTA 

Fewer  orders  to  cotton-duck  mills  from  tire  manufac- 
turers, together  with  reduced  prices  on  cotton  textile,  have 
caused  some  of  the  large  mills  to  postpone  proposed  ex- 
tensions and  additions.  This  has  caused  the  orders  for 
electrical  material  involved  to  be  put  off  .lobbers  report 
a  reduction  in  the  number  of  orders  received,  but  this  is 
not  causing  any  uneasiness  as  it  is  largely  due  to  the  be- 
*.ween-season  slump  in  business  activities.  Trade  in  At- 
anta,  however,  is  still  booming,  owing  to  tremendous  build- 
ing operations  under  way.  Building  permits  for  Septem- 
ber in  Atlanta  reached  $1,100,000,  this  being  the  second 
largest  month  of  the  year.  Predictions  are  that  the  total 
will  reach  $14,000,000  by  the  end  of  the  year.  A  great 
number  of  moving-picture  theaters  and  commercial  build- 
ings are  under  construction  throughout  the  territory  and 
jobbers  report  large  sales  of  fixtures  and  other  material 
for  this  class  of  business. 

Confusion  regarding  the  policy  that  banks  will  pursi'c 
in  making  loans  on  warehoused  cotton  is  causing  some  un- 
easiness in  the  rural  districts.  The  generiil  opinion  secrrs 
to  indicate  that  there  will  be  ample  funds  for  the  proper 
and  normal  moving  of  the  crop.  Collections  continue  some- 
what slow,  and  banks  have  called  on  jobbers  for  a  50  per 
cent  reduction  in  the  amount  of  paper  presented  for  dis- 
count. As  the  movement  of  cotton  gets  under  way,  how- 
ever, this  condition  should  improve  and  the  tight  money 
situation  be  considerably  relieved. 

Transportation  continues  to  show  improvement.  All 
louses  report  a  considerable  betterment  in  the  receipt  of 
shipments  and  fair  stocks  of  nearly  all  lines  of  material 
are  either  on  hand  or  rolling. 

Rigid  Conduit. — Good  stocks  of  black  are  reported  by  all 
houses,  but  galvanized  is  still  scarce.  Prices,  black,  less 
than  2,500  lb.,  J-in.,  $8.89;  3-in.,  $11.80;  1-in.,  $17.44;  gal- 
vanized, i-in.,  $9.40;  Mn.,  $12.49;  1-in.,  $18.46. 

Distributing  Transformers. — Slight  relief  from  the  acute 
shortage  of  this  article  is  noted.  Several  fair-sized  ship- 
ments have  been  received,  while  others  are  reported  for 
reasonably  prompt  delivery  in  all  sizes  from  1  to  50  kva. 

Flexible  .Vrmored  Conductor. — While  recent  shipments 
have  been  sufficient  to  take  care  of  outstanding  orders, 
brisk  demand  has  prevented  the  accumulation  of  any  stocks. 
Shipments  are  coming  through  more  satisfactorily  than 
for  some  months  past. 

Pole-Line  Hardware. — Price  increases  averaging  10  to 
30  per  cent  are  reported  on  all  lines.  Sales  are  very  good 
with  stocks  holding  up  well  under  the  circumstances.  Dif- 
ficulty is  experienced  in  obtaining  26-in.  galvanized  braces. 
Price,  cross-arm  braces,  lots  of  from  100  to  500,  20-in., 
$16.36;  24-in.,  $20;  26-in.,  $21.20. 

Wire. — Good  stocks  of  both  rubber-covered  and  weather- 
proof are  on  hand.  Some  slight  difficulty  is  experienced  in 
filling  orders  for  the  more  popular  sizes.  Incoming  ship- 
ments should  fill  all  back  orders  and  permit  stocks  to  ac- 
cumulate. 

Lead-Covered  Cable. — Shipments  continue  satisfactory 
on  the  more  popular  sizes.     Local  stocl  s  are  depleted. 

Holiday  Goods. — Retail  orders  are  good  but  n.T  ship- 
ments of  moment  can  be  made  as  jobbers  have  not  yet 
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received  their  allotments  from  factories.  Hollow  ware  is 
available  only  in  sufficient  quantities  to  meet  the  cun-ent 
demand.  Unless  shipments  in  this  line  greatly  increase 
within  the  next  thirty  days,  a  shortage  is  predicted. 


ST.  LOUIS 

Trade  has  become  more  active  during  the  past  week, 
almost  all  jobbers  report.  This  is  felt  to  be  a  hopeful 
indication  of  good  business  conditions  this  fall.  Unseason- 
ably cold  weather  has  helped  sales  of  heating  devices  con- 
siderably. In  spite  of  the  better  volume  of  trade  the  past 
week  most  jobbers  report  that  the  total  business  for  Sep- 
tember will  fall  short  of  the  total  for  August,  though  it  is 
larger  than  in  September  of  last  year. 

New  business  has  not  been  large,  but  manufacturers  are 
delivering  big  shipments  in  many  lines  and  jobbers  are 
applying  these  on  back  orders.  The  number  of  inquiries 
during  September  was  exceptionally  large,  according  to 
some  jobbers,  in  spite  of  the  fact  that  new  business  was 
slow.  One  jobber  reported  having  5,000  inquiries  dui-ing 
the  month. 

Stocks  are  good  in  most  lines  and  care  is  being  taken  to 
prevent  overstocking.  This  fear  of  overstocking  has  caused 
a  number  of  cancellations  on  the  part  of  jobbers,  who  state 
that  they  cannot  dispose  in  three  months  of  a  year's  supply 
finally  shipped  to  them  by  manufacturers.  The  total  amount 
of  building  consti-uction  in  St.  Louis  proper  during  Septem- 
ber was  only  2.5  per  cent  of  the  total  for  September,  1910. 

Wire. — Stocks  of  i-ubber-covered  wire  are  good,  but  the 
supply  of  weatherproof  is  spotty.  Demand  is  good,  par- 
ticularly for  weatherproof  in  sizes  No.  8  to  No.  14.  No.  14 
rubber-covered  is  selling  for  $11.50  per  1,000  ft.  in  5,000-ft. 
lots,  and  $32.35  per  100  lb.  in  lots  of  1,000  lb.  or  more. 

Rigid  Conduit. — The  supply  of  3-in.  black  is  better,  but 
the  J-in.  size  is  still  short.  The  stock  of  larger  sizes  is  good. 
Demand  is  reported  satisfactory.  One-half-inch  is  quoted 
at  $80  per  1,000  ft.  in  lots  of  5,000  ft.  or  more,  and  3-in. 
at  $110  per  1,000  ft.  in  lots  of  the  same  size. 

Transformers. — Jobbers  can  supply  the  demand  in  the 
smaller  sizes  from  10  kva.  to  150  kva.  Deliveries  of  larger 
sizes,  however,  cannot  be  made  under  several  months. 
Smaller  transformers  range  from  three  to  four  weeks.  De- 
mand is  better  for  the  bigger  sizes,  coming  chiefly  from 
industrial  plants. 

Linemen's  Tools. — Stocks  are  exhausted  and  the  few  small 
shipments  to  jobbers  recently  have  not  been  able  to  cut 
down  back  orders  appreciably. 

Electric  Irons. — Good  stocks  have  accumulated  for  the  fall 
trade.  .Jobbers  are  now  getting  immediate  delivery.  Ship- 
ments are  beginning  to  be  made  to  retailers  on  orders  placed 
last  -January  for  the  present  fall  trade.  Retailers  report 
very  satisfactory  sales. 

Washing  Machines.— Large  stocks  are  on  hand  here.  De- 
mand is  reported  as  spotty. 

Vacuum  Cleaners. — .Jobbers  have  good  stocks  and  report 
a  fair  demand.     Retailers  say  their  sales  are  satisfactory. 

Lamps.— Stocks  of  series  lamps  for  street  lighting  are 
better  than  a  month  ago.  Demand  is  still  reported  active. 
Demand  for  other  types  in  all  sizes  is  good  and  stocks  are 
improving.  The  75-watt  to  200-watt  type  C  lamps  are  easier 
to  obtain. 

Locust  Pins. — Good  stocks  are  on  jobbers'  shelves.  De- 
mand is  coming  mostly  from  railroads,  though  there  have 
been  a  large  number  of  inquiries  from  utilities.  Current 
price  is  $fi0  per  1,000  in  lots  of  5,000  or  more. 

Tape.— Normal  supplies  are  in  stock.  A  steady  demand 
is  reported.  The  S-in.  black  is  quoted  at  55  cents  per 
pound  in  large  lots. 

SEATTLE— PORTL.\ND 

.Jobbers  in  Seattle  and  contiguous  cities  report  that  with 
the  exception  of  an  increasingly  heavy  movement  of  farm- 
lighting  plants  sales  show  no  particular  increase  over  the 
several  weeks  past.  The  season  for  farm  lighting  is  at 
hand,  crops  arc  nearly  harvested,  and  farmers  have  started 
making  needed  installations.     Demonstrations  at  state  and 


county  fairs  are  doing  much  to  increase  sales.  Stocks  art 
in  good  condition  and  freight  from  the  East  is  coming 
through  satisfactorily.  This  also  applies  to  other  stocks 
with  the  exception  of  heavy  power  apparatus  such  as 
motors,  generators,  etc.  These  latter  items  are  not  moving 
to  any  extent.  Appliance  sales  are  well  sustained,  par- 
ticularly in  washing  machines,  ranges,  electric  tableware 
and  socket  device  heaters.  Ranges  alone  in  this  line  a'e 
hard  to  obtain.  The  lamp  season  has  opened  with  good 
sales  reported.  This  only  applies  to  residential  typ;s  as 
industrial  lamp  sales  have  been  very  poor.  Lamp  stocks 
pre  in  excellent  shape. 

Prices  show  no  change  of  importance  with  the  exception 
of  increases  made  necessary  by  higher  freight  rates,  rang- 
ing from  25  to  33  per  cent.  September  reports  from  vari- 
ous sections  of  this  district  show  that  favorable  crop  con- 
J.itions  continue  to  prevail.  Harvesting  is  proceeding  apace 
and  picking  of  fruit  is  in  progress.  The  quantity  and  qual- 
ity of  these  products  are  reported  good,  but  prices  are  still 
uncertain  and  this  is  causing  an  underlying  note  of  con- 
cern. Heavy  railroad  buying  plus  heavy  purchasing  for 
water  delivery  added  materially  to  the  new  business  ac- 
cepted by  West  Coast  lumber  mills  during  the  last  week 
in  September.  Approximately  40  per  cent  of  the  buying 
was  railroad  material. 

Poi'tland  manufacturers  and  jobbers  report  that  business 
is  continuing  in  good  shape.  This  is  also  true  of  wiring  con- 
tractors. Electrical  dealers  state  that  business  is  improv- 
ing materially,  with  lamps,  vacuum  cleaners,  washing  ma- 
chines and  electric  heaters  showing  the  greatest  activity. 
.Jobbers  report  that  stocks  of  electrical  appliances  for  the 
holiday  trade  are  in  excellent  shape  with  the  two  or  three 
exceptions  of  percolators,  toasters  and  two-disk  hot  plates. 


SAN  FRANCISCO 

Business  is  reported  quiet  except  in  the  southern  part 
of  the  state,  where  there  is  a  great  deal  of  building  under 
n'ay,  especially  in  Los  Angeles.  It  is  stated  that  the  value 
of  building  permits  for  Los  Angeles  during  the  year  1920 
will  be  approximately  $50,000,000.  The  total  for  Septem- 
ber in  Los  Angeles  is  $7,231,440,  in  San  Francisco  $1,996,- 
612,  and  in  Oakland  $798,619.  This  compares  with  totals 
in  the  same  cities  for  September,  1919,  of  $2,447,793, 
?1,231,921  and  $574,350,  respectively. 

The  labor  situation  has  been  settled  by  granting  de- 
mands of  the  electricians'  union.  Members  are  now  paid 
on  a  basis  of  $10.50  per  day  for  foremen  and  $10  per  day 
lor  workers.  It  is  expected  that  the  power  conservation 
regulations  now  in  force  in  the  bay  cities  will  soon  be  re- 
mitted because  of  the  withdrawal  of  the  irrigation  load, 
especially  that  required  by  the  rice  fields.  The  steel  towers 
leading  from  the  Caribou  project  of  the  Great  Western 
Power  Company  have  been  placed  and  the  aluminum  cable  is 
rapidly  being  strung.  This  power  should  be  available  early 
in  1921.  It  is  predicted  that  the  Pacific  Gas  &  Electric  Com- 
pany's 220.000-volt  energy  will  be  brought  down  from  the 
Pit  River  about  ten  months  later. 

Panelboards. — High  labor  charges  have  created  a  better 
call  for  ready-made  panelboards  from  Eastern  manufac- 
turers. .Additional  lines,  such  as  the  Benjamin,  will  be 
r.iore  extensively  stocked  in  the  near  future. 

Rubber-Covered  Wires. — Jobbers  report  that  stocks  in 
general  are  moving  very  nicely.  The  endeavor  to  maintain 
the  complete  stocks  required  by  the  great  distance  from  the 
source  of  supply  has  resulted  in  accumulations  of  some  odd 
quantities. 

Schedule  Material. — Some  complaints  are  heard  because 
the  safety  switches  shipped  from  the  East  do  not  bear  the 
union  label,  although  this  practice  is  now  customary.  This 
is  resulting  in  an  intermittent  demand  for  certain  cheaper 
switches  complying  with  state  regulations  which  are  made 
locally  and  carry  the  union  label. 

Dishwashers. — No  other  feature  of  the  electrical  home 
attracted  so  much  attention  as  did  the  electrical  dish- 
washer. Dealers  have  booked  many  orders.  These  are 
nearly  all  advance  sales,  for  there  are  no  local  stocks  at 
the  present  time,  although  November  shipments  are 
promised. 
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New  Apparatus  &  Ai^pliances 

A  Record  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Time-Limit  Automatic  Starter 

For  staitinp:  dircit-curront  motors 
carrying  loads  whicli  are  liable  to  vary 
between  wide  limits  and  where  remote 


ACCELERATING    FINGERS   CLOSE   AS   THE 
ARMATURE    MOVES    UPWARD 

control  is  desired,  the  Cutler-Hammer 
Manufacturing  Company,  Milwaukee, 
Wis.,  has  redesigned  its  No.  OlO.'j  time 
limit  automatic  starter  to  include  botli 
larger  and  smaller  sizes  than  formerly. 
The  new  starter  is  made  in  capacities 
ranging  from  .',  hp.  to  10  hp.  at  115 
volts  and  up  to  2.5  hp.  at  230  volts  and 
500  volts.  The  air  dash-pots  formerly 
used  are  replaced  by  oil  dash-pots. 

High-VoItaj>e  Bus  Support 

For  66,000  volts  and  higher  ratings 
the  Delta-Star  Electric  Company,  Chi- 
cago, has  developed  the  unit-type  rigid 


UNITS    MAY    BE    REPLACED     WITHOUT 
CHANGING    ENTIRE    SUPPORT 

support  illustrated.  This  unit  is  as- 
sembled from  standard  sections,  each 
securely  Joined  together  by  four  bolts, 


Pole-Top  Switch 

Pin-type  insulators  used  in  such  a 
way  that  they  are  under  compression, 
wiping  contacts  of  large  area  and  un- 
der considerable  pressure,  arcing  horns 
designed  quickly  to  bring  the  arc  to 
the  ends  of  the  horns  and  a  lever  ac- 


(ip'ii 


Closiil 

ACTION  OF  SWITCH   INDICATED  BY  CLOSED 
AND  OPEN  POSITION 

tion  that  gives  positive  action  are  the 
features  of  the  pole-top  switch  just 
placed  on  the  market  by  the  Lewis  & 
Roth  Corporation,  Philadelphia.  At 
present  these  switches  are  being  made 
in   15,000-volt   ratings. 


Notes  on  Recent  Appliances 

Washing  Machine 

A  washing  machine  of  the  oscillating 
type  has  been  developed  by  the  Voss 
Brothers  Manufacturing  Company, 
Davenport,  Iowa. 


Ozonator 

An  ozonator  for  cold  storage  rooms 
ha.i  been  developed  by  the  Ozone  Com- 
pany of  America,  Milwaukee,  Wis. 


Regenerative  Receiver 

A  small  c()U|)ler  or  receiving  trans- 
former, a  variometer  connected  in  the 
grid  circuit  and  a  variometer  connected 
in  the  plate  circuit,  together  with  a 
grid  condenser  and  grid  leak,  are  the 
features  of  the  new  type  ZRF  wire- 
less receiver  placed  on  the  market  by 
the  Clapp-Eastham  Company,  Cam- 
bridge,   Mass.      The   panel   is  of   }-in. 


resulting  in  a  support  of  high  mechani- 
cal strength  and  high  electrical  flash- 
over.  This  unit-type  support  is  also  fur- 
nished for  underhung  conductors  of  45 
deg.  mounting  and  can  be  equipped  with 
any  of  the  various  buses  or  conductor 
fittings  of  the  unit-type  design. 


i 


W'i 
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FOR   LONG    DISTANCE    SHORT-WAVE   WORK 

bakelite  and  is  14J  in.  long  and  5J  in. 
high  to  match  detector  and  amplifier 
panels  put  out  by  the  same  company. 


Pendent  Luminous  Heater  for 
Household   Use 

A  GGO-watt  pendent  luminous  heater 
for  household  use  is  being  offered  by 
.\don  Products,  Inc.,  516  Fifth  .Avenue, 
New  York  City,  attachable  to  any  120- 
volt  alternating  or  direct-current  cir- 
cuit. The  device  is  tubular  in  shape, 
with  a  perforated  metal  shell  to  pro- 
tect the  heating  elements  and  with  ar- 
rangements for  securing  baffles  and  de- 
flecting disks.  All  outside  parts  are 
nickel-plated.  Contact  parts  are  in- 
sulated with  heavy  mica. 


Bench  Drilling  Stand 

A  unit-type  bench  drill  stand  on 
which  is  to  be  attached  an  electric  drill, 
which  is  adjustable  for  height  and 
which  may  be  swung  from  over  its 
base  to  permit  drilling  in  pieces  too 
large  to  rest  on  the  bench,  has  been 
jdaced  on  the  market  by  Black  & 
Decker,  Baltimore.  The  height  from 
bench  to   top  of  column   is  30   in.,   the 


PUTS   ELECTRIC    DRILLS   TO    NEW    USE 

vertical  adjustment  of  the  drill  12  in. 
the  drilling  radius  7  in.,  the  vertical 
feed   4   in.   and   the  net   weight   70  lb. 
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Manufacturers'  Activities 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


THE  NATIONAL  FIBRE  &  INSULA- 
TION COMPANY.  Yorklyn.  Del.,  manufac- 
turer of  electrical  insulation  products,  has 
filed  notice  of  an  increase  in  capital  from 
$500,000  to  $3,000,000  for  proposed  expan- 
sion. 

GENERAL  ELECTRIC  COMPANY. 
Schenectady.  N.  Y..  lias  purchased  the 
United  Button  Company's  plant  on  Grand 
Street  in  the  Bushwick  section  of  Brook- 
Ivn.  it  i.s  reported.  The  property  contains 
about  100,000  sq.ft..  and  costs  about  $500.- 
000.   it  is  said. 

THE  ■^^TMORE-SAVAGE  COMPANY, 
76  Pearl  Street,  Bo.ston,  held  its  employees' 
annual  outing  at  Centennial  Grove,  Essex, 
Mass.,  on  Sept.  6,  1920.  The  day  was  taken 
up  with  field  events,  baseball  and  clambake. 

PEXXSYLVANIA  ELECTRIC  ASSO- 
CIATION, at  its  annual  convention  held 
last  month  at  Bedford  Springs,  gave  its 
usual  exhibit  of  electrical  products.  A  num- 
ber of  manufacturers  had  their  products  on 
display,  making  in  all  a  very  attractive 
exhibit. 

THE  NATIONAL  LAMP  WORKS  of 
General  Electric  Company  at  Nela  Park, 
East  Cleveland,  Ohio,  was  judged  the  best- 


of  the   Chandeysson    Electric   Company,    St. 
Louis,   Mo. 

THE  YOUNGSTOWN  SHEET  &  TUBE 
COMPANY',  Youngstown,  Ohio,  held  it.s 
ninth  annual  field  day  on  Sept.  6,  1920,  at 
Campbell  Park,  which  has  been  equipped 
by  the  company  for  the  use  of  iti!  employees 
for  recreational  purposes.  Field  event.^. 
baseball  and  dancing  occupied  the  day. 

THE  KING  WASHING  MACHINE  CO.. 
Wolcott.  Ind.,  announces  the  appointment 
of  T.  R.  Allen  as  general  manager  and 
O.  B.  Askren  as  general  sales  manager 
of   that   company. 

THE  THOMPSON-LEVERING  COM- 
PANY. 327  Arch  Str.et.  Philadelphia,  man- 
ufacturer of  electrical  instruments,  a  firm 
which  has  operated  for  many  years  untler 
this  name,  is  to  be  incorporated  under  the 
same  name  with  no  change  in  manage- 
ment or  policy.  W.  J.  Thompson.  A.  J. 
Levering  and  D.  J.  Corcoran  are  to  be 
officers   of   the   company. 

THE  HABIRSHAW  ELECTRIC  CABLE 
COMPANY.  Yonkers.  N.  Y..  and  its  subsid- 
iaries report  net  sales  for  tlie  six  months 
ended  June  30,  1920.  of  $6,064,790  and  for 
the    quarter    ended    on    the    same    date,    of 


PABRICANTES  ASSOCIADOS  DE  MA- 
QUINARIA,  Havana.  Cuba,  has  been  con- 
solidated with  the  Atlantic  Trading  Com- 
pany of  that  e:tv.  The  new  organization 
is  capitalized  at  $500,000  and  proposes  to 
conduct  a  distributing  business  of  engineer- 
ing equipment  and  electrical  supplies.  It 
will  represent  a  limited  number  of  elec- 
trical machiner>'  and  supply  manufacturers. 
T.  C.  Ulbricht.  president  of  the  company, 
was  formerly  one  of  the  officials  of  the 
.\merican  Steel  Company  of  Cuba,  having 
previously  been  connected  with  the  Havana 
Electric  Railway.  Light  c%  Power  Company. 
H.  W.  Brooks,  vice-president  and  general 
manager,  was  for  a  number  of  years  con- 
nected with  the  Westinghouse  Electric  & 
Manufacturing  Company,  and  during  the 
war  was  chief  of  the  machinery  section. 
Bureau  of  Ordnance,  U.   S.   NaN'y. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to 
enter  foreign  markets.  "Where  the  item 
is  numbered,  further  information  can  be 
obtained  from  the  Bureau  of  Foreign  and 
Domestic  Commerce,  Washingon,  by  men- 
tioning   the    number. 

A  hotel  in  Guatemala  (No.  33.784) 
wishes  to  purchase  an  intermittent  elec- 
tric  sign. 


PENNSYLVANIA  ELECTRIC  ASSOCIATION   EXHIBIT 


kept  industrial  e.stabllshment  In  the  coun- 
try in  a  recent  magazine  contest.  During 
the  nine  years  since  the  plant  was  estab- 
lished the  entire  plot  has  been  turned  into 
a  park.  The  exteriors  of  the  buildings  have 
been  no  designed  and  the  buildings  so 
groupccl  as  to  have  earned  for  the  plant 
the  name  "University  of  Industry." 

THE  ARROW  ELECTRIC  COMPANY, 
99  Hawthorne  Streit,  Hartford,  Conn..  Is 
idaniilng  an  exten.slvc  alteration  to  Its  fac- 
tory   building. 

THE  HURLEY  MACHINE  COMPANY. 
Chicago,  rcport.s  that  the  eight  months 
ended  Aug.  31,  1920.  .show  sales  and  net 
proflt.M  double  tho.Me  of  the  corre.^ponding 
period  l.i.st  year.  For  1919  this  period 
.Mhowed  net  sale.s  of  $3,163,006  and  In  1920 
$7.138. 4.16.  The  net  profits  after  deprecia- 
tion in  this  iii-rlod  In  1919  were  $580,159 
and  In  1920  $1,108,241. 

PHILIP  L.  ROSE  has  been  elected  treas- 
urer and  A.  A.  Adams,  controller  of  the 
American  Wati-rworks  &  Electric  Company, 
New  York.  Cecil  S.  Ashdown.  vlee-presl- 
dent  and  treasurer,  has  re.tlgned  to  Join 
the   Remington   Typewriter   Company. 

■W.  P.  MORGAN.  JR..  formerly  connected 
with  the  St.  Louis  offlie  of  the  Robblns  & 
Myer.^  Company,   has  Joined  the  sales  force 


$3,406,921.  This  is  an  Increase  during  the 
second  quarter  of  $749,052,  or  28  per  cent, 
over  the  first  quarter. 

THE  GENERAL  ELECTRIC  COMPANY. 
Schenectady.  N.  V..  announces  that  an 
arrangement  has  been  made  whereby  the 
General  Electric  Company  has  actiuired  a 
substantial  interest  in  the  Locke  Insulator 
Corporation,  and  the  following  are  the  now 
existing  officers  and  directors:  President. 
Donald  Symington;  vice-presidents.  John 
P.  Symington  and  F.  H.  Reagan  ;  treasurer. 
W.  G.  Hoffman.  Jr.  ;  secretary.  J.  F.  Douty. 
Jr.  :  directors.  G.  E.  Emmons.  C.  W.  Apple- 
ton.  D.  R.  Bullen,  J.  W.  Upp.  George  P. 
Baldwin.  This  .'irrangement.  the  General 
lOlectric  Company  aiuiounces.  will  result 
in  full  engineering  and  research  co-oper- 
ation between  the  two  companies  with 
respect  to  insulator  problems.  The  Locke 
company  will  now  produce  the  Hewlett 
high-ti*nslon  transmission  Insulator,  taking 
adv.'intage  of  the  additional  facilities  sup- 
plied by  the  completion  of  Its  new  plant 
at    Baltimore,    Md, 

THE  VICTOR  ELECTRIC  COMPANY, 
116-20  West  Thirty-second  Street.  New 
York,  is  arranging  for  a  consolidation  of 
its  Interests  with  the  X-Ray  Supply  Com- 
pany, New  York.  Edwin  W.  Kelly  Is  secre- 
tary. 


A  firm  of  wholesale  dealers  in  India  (No. 
33,796)    desires    to    purchase   electric    fans. 

A  municipality  in  the  Azores  (No.  33.- 
790)  asks  for  bids  for  the  construction  and 
maintenance  of  a  hydro-electric  plant. 
Suppl.v  and  installation  of  all  electrical  and 
me(^hanlcal  appliaiict  s,  machinery  and  tur- 
bines   is   tlesired. 


Trade  Publications 


ELECTRIC  ARC  FI'RNACE  REGULA- 
TOR.— The  Westinghouse  Electric  &  Manu- 
facturing Company.  E,'ist  Pittsburgh,  l*a., 
has  l.ssued  le.-iHet  No.  3.461.  covering  auto- 
m.'itlc  eurretit  regulatoi"  for  electric  arc 
furnaces    with    movable   electrodes. 

MECHANICAL  EQUIPMENT.— The  'Wal- 
worth M.'inufacturing  Company.  Boston,  has 
issued  a  foreign  »'xport  eat.'ilog  No.  35  In 
English.  Spanish.  Portuguese  and  French, 
covering  Its  line  of  valves,  fittings  and 
engine  specialties. 

ELECTRIC  BRASS  MELTING. —The 
Acheson  Graphite  Company.  Niagara  Palls, 
N.  Y..  has  recently  Issued  a  bookl"t  out- 
lining the  advantages  of  electric  furnaces 
for  mcltlns  brass. 
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EMOCTHIC  HOISTS— Til.-  SpraBue  Elec- 
Iric  Woik.s  of  the  (ItiuMnl  Hli .  irii-  Pom- 
puny  has  i.M.sui-d  bull'  Uii  .\i).  48,S€1  on 
type  W,  l-lo!i  lo  6-ton.  tlirrct  anil  aUt-r- 
nating-furrrnt,    IIooi'-<-omrollrcl    lioists. 

SMAI.I,  MOTORS.  —  The  Kmerson  Elec- 
tric ManufacturlnK  Company.  St.  I.oiiis. 
Mo..  haH  issuftl  price  and  data  book  No. 
511.  In  which  aic  listed  motors  up  to  2  lip., 
forsc  hhiwera.  exliaiisler.s.  venlilalinK-tan 
motors    and    yriniiinK    and    polislUnt;    lalhus. 

IRON  AND  STinOl.  MIIJ.  lOQUll'M  lO.S'T 
— ^Tlio  Goneial  lOlectric  Company.  Schiiiec- 
taily.  N.  v..  has  is.siied  bulletin  No.  IS.IKU 
to  super.sedo  bulletin  Xo.  4'J2:!.  The  new 
bulletin  covers  the  use  of  electricity  in  the 
Iron    and    steel    industry. 

ELRCTRICAI.  WKlvHINn  — The  Klec- 
trlc  WelifinK  ('onipany.  Brooklyn,  N.  Y..  has 

l8.sued    a    new    1 klet.    No.    l.Oiil,    coveriiiK 

electric    arc    weldintr. 

STEAM  roil,  lli;.\TERS. — The  Buffalo 
ForRe  Company,  Uuffalo.  N.  Y.,  has  re- 
cently iHHUed  eataloK  No.  4(iO.  describing  lis 
complete  line  of  stantlard  coll  healers. 

METERING  TRANSFORMERS.  —  The 
Packard  lOlectric  ('omi>any.  Warren.  Ohii>. 
has  issued  bulletin  No.  2ii8,  describing  Its 
single-phase,  two-phase  and  tliree-phase 
potential   and   current    transformers. 

IJE.\ RINGS— The  Fatnir  Bearine  Com- 
pany. New  Britain.  Conn.,  has  Issued  a  new 
booklet.  No.  2ii:  "Fafnir  Hall  liearinRs 
for   S'our   Machines." 


New  Incorporations 


THE  ELECTRIC  APPLIANCE  COM- 
PANY, Predei'iek,  Md..  has  been  incorpo- 
rated by  M.  ,\.  I'ooler.  H.  Paul  Smith  and 
Raymond  K.  Town  The  company  Is  capi- 
talized at  $25,0UI)  and  ])roposes  to  manufac- 
ture electric  ami   pas  supijlies. 

THIO  WALKER  M  ANUF.VCTURING  & 
S.ALIOS  CO,MI'.\.\V.  Hoslon.  .Mass..  has  been 
Incorporated  by  Louis  J.  Walker,  .\rthui- 
L.  Weston  and  Robert  T.  Anthony.  Hud- 
son. Mass,  The  company  Is  capitalized  at 
*2.'i. 011(1  and  proposes  to  do  an  electric  weld- 
ing   business. 

THE  WIZARD  ELECTRIC  SWKEPER 
('f)MP.\NV.  Elvria.  Ohio,  has  been  incorpo- 
rated liv  H.  M.  Oavies.  R  S.  Davies.  R.  lO. 
Cuthbertson.  L.  .\".  Webber  and  C.  H. 
Rrown.  The  company  is  capitalized  at  $25.- 
i'OO  and  i)roposes  to  manufacture  a  new 
model   electric  sweeper. 

THE  BRANCH  ELECTRIC  LAMP 
COMP.XNV.  17:i  Mercer  Street,  Jersey  City, 
N.  J.,  has  been  formed  to  manufacture  elec- 
tric lami)s.  Emanuel  I)  Bach  is  promoter 
of  the  compan.v. 

THE  MAIN  ELECTRICAL  COMPANY 
of  Marshall.  Mich.,  have  tiled  articles  of 
incorporation  with  a  capital  stock  of  Jl.OOO. 


THE  PORCELAIN  INSULATOR  COR- 
PORATION. Lima.  .\.  v..  has  been  incor- 
porated with  a  capital  stock  of  $250. UUO  by 
W  F  Harvey.  I  >.  H  FInucane  and  E.  P. 
Doran.    Lima.    ,\',    Y. 

THE  WRIGHT  BATTERY  COMPANY 
has  tiled  articles  of  Incorporation  under 
the  laws  of  the  State  of  Uelaware  with  a 
capital  stock  of  $l,Ono.«OU  The  Incorpo- 
rators are  M.  L.  Horty,  M.  C.  Kelly  and  D. 
L.  Mackey,  WllmlnKton,   Del. 

TIIIO  BOYERTOWN  ELECTRICAL  SUP- 
PLY COMPANY  has  been  orKanized  by  E 
M.  Voder.  Boyertown,  Charles  G.  McAvoy, 
Philadelphia,  and  others  lo  manufacture 
electrical   equipment. 

THE     RURAL     FARM     POWER     COM 
PANY,   Macon,  Ga.,   has  been  organized   by 
J.    A.    Harris.    George   S.    Avant    and    others 
to     manufacture    electrical     e<iuipment     for 
farm  service. 

THE  EASTERN  ELECTRIC  MA.NUFAC- 
TURING  COMPANY.  BriilKeport.  Conn., 
has  been  Incorporated  by  E.  A.  Harry.  Mil- 
ford.  Conn.  ;  R.  M.  (.lambino  and  Frank 
Flamrnina.  Bridgeport.  The  company  Is 
capitalized  at  $100,000  and  proposes  to 
manufacture  electrical  devices,  elc. 

THE  PNEUMELECTRIC  CORPORA- 
TION. Syracuse.  N.  Y..  has  been  incorpo- 
rated with  $■10,000  of  preferred  slock  and 
2.'inii  shar«'s  of  no  par  value  common  stock, 
by  J.  L.  Wagner.  W.  S.  Timmins  and  L.  P. 
Smith,  to  produce  electric  hoists,  punches 
and  drills  for  coal  mines 


New  England  Slates 

DANVERS,  MASS.  Ilicls  will  be  received 
by  the  Connnission  of  .\Iiiital  Diseases.  311 
State  House.  Kostoii.  until  Oct.  It  for  the 
erection  of  a  power  plant  and  equipment  at 
the  Stale  Ho.spital.  The  cost  Is  estimated 
at   $250,000. 

PLAINVILLR.  CONN.— Whiting  &  Davis, 
silversmiths,  contemplate  the  erection  of  a 
factory  addition  and  the  Installation  of 
electric  geiu»rators 


Middle  Atlantic  States 

BUFFALO,  N.  Y.  —  Tlie  National  Lamp 
Works  of  the  General  lOlectrii-  Comi»any. 
care  of  F.  S.  Terry.  Nela  Park.  East  Cleve- 
land, Ohio,  contemplate  the  enction  of  a 
power  house  lo  cost  about  $2iiO.OOO.  George 
H.  Johnson.  Nela  Park.  East  Cleveland. 
Ohio.   Is  architect. 

JAMESTOWN.  N.  Y. — The  Dnhlslrom 
Metallic  Door  Company  contemplates  the 
Installation  of  a  :{Oo-hp.  synchrtinous  motor- 
generator  set.  Changes  to  the  lighting  sys- 
tem are  also  contemiilated.  J  .V  Westman 
Is  general   manager, 

NEW  YORK.  .N,  v.  — The  Rronx  Com- 
pany. 177th  Street  and  the  Bronx  River, 
contemphiles  the  replacement  of  steam 
power  by  eleetrlcily  and  Imieasing  present 
capacity  of  substation  by  100  kva..  the  ift- 
stallatlon  of  steam  turljines  in  generating 
plant  Is  also  planned  Philip  T.  Brown  is 
electrical    engineer. 

PHILADELPHIA.  P.\.  —  William  Steele 
&  Sons  Comiiany.  Sixteenth  and  Arch 
Streets,  has  been  awarded  tb.e  contract  by 
the  Reyburn  Manufacturing  t^ompany. 
Twenty-lhinI  and  .Mlegheny  Streets,  for 
the  construction  of  several  buihlings  Includ- 
ing warehouse,  power  house,  etc  Equip- 
ment for  power  house  will  he  required. 


North  Central  States 

CLEVELAND.  OHIO.— The  Allen  Th.ater 
Enterprises.  R.  J.  Bulkley,  agent,  Richmond 
Street.  Toronto,  ^"anada.  contemplates  the 
erection  of  a  power  plant  for  a  new  theater 
and  commercial  building.  A.  M.  Allen  Com- 
pany.   1900    Euclid    .\ venue,    is  engineer. 

BEATTYVILLE,  KY.  —  The  BeattyvlUe 
Light  &  Pow-er  Companv  has  increaseil  its 
capital  from  $5n,ooo  to  $7.''.. hum  Improve- 
ments to  the  plant  are  contemplated. 

BLACKEY.  KY  — The  Rockhouse  Coal 
Company  contemplates  the  installation  of 
a  power  plant  to  cost  about   $.=iO.O0O. 

COVINGTON.  KY. — At  the  general  elec- 
tion the  proi>osal  to  issue  $2.SO.O00  in  bonds 
will  be  submitted  to  the  voters  for  the  in- 
stallation of  a  lO.ooo.ooo.gal.  electric  triple- 
expansion  pump  at  the  waterworks.  J.  M. 
Louk   is  superintendent  of  the  waterworks 


Construction 

News 


Projects,  Plans.  Bids  and  Contracts 
Contemplated  or  Under  Way 


IIAZ.VKD.  KV.  —  The  Hazard  Light  & 
Power  Company  and  West  Virginia  i^i  Ken- 
lucky  Power  Company  have  consolidated  at 
Lothair,  one  mile  from  Hazartl.  -It  is 
plaimed  lo  eonslrucl  high-tension  transmis- 
sion lines  through  the  Kentucky  River,  the 
Hig  Saniiy  River  coal  fields,  etc..  and  sup- 
ply nearby  towns. 

lei:.  KY.— The  Cumberland-Hazard  Coal 
Company  contemplates  the  installation  <tf  n 
power  plant  lo  cost  aljout  $75,000.  Work 
will  be  started  at  once, 

PIKEVILLE.  KY.  —  The  Pike  Light  & 
Power  Company  will  make  immediate  im- 
provements lo  cost  about   $40,000. 

S.VLLYERSVILLE.  KY— The  Sallyersvllle 
Light  t^t  Power  Company  lias  plans  under 
way  for  the  installation  of  a  plant  to  cost 
about  $25,000.     G.   W.   Ramey  is  interested. 

WASIOTO.  KY.  —  The  Wasioto  Light  & 
Power  Company,  recently  organized  bv  E. 
.M.  Bell  and  others  with  a  capital  of  $.10,000, 
contemplates  the  installation  of  a  plant. 

CHICAGO,  ILL— Bids  will  .soon  be  re- 
ceived by  the  Charles  .\.  Stevens  Company, 
:!.'i  South  Jefferson  Street,  for  the  erection 
of  a  warehouse,  garage  and  power  house 
to  cost  about  $75,000. 

SPARTA.  WIS. — The  Angelo  plant  of  the 
Wisconsin-jlinnesola  Light  it  Power  Com- 
pany, it  is  reported,  has  been  destroyed  by 
fire.  In  order  to  renew  permanent  service 
the  company  plans  to  erect  a  transmission  . 
line  to  La  Crosse  to  be  connected  with  the 
main  transmission  system. 

SUPERIOR.  WIS— The  Great  Northern 
Railroad.  175  East  Fourth  Street  St.  Paul. 
Minn.,  contemplates  the  installation  of 
motors  for  the  electric  operation  of  its  No. 
;1  iron  ore  dock,  which  is  now  being  rebuilt. 

ATWATER.  MINN— An  electric  light 
and  power  company  is  in  the  process  of 
organization  for  the  installation  of  an  elec- 
tric lighting  system  at  this  place.  Address 
Edward    Feig. 

DULUTH.  MINN. — The  city  officials  con- 
template extensions  to  the  electric  lighting 
system  on  Central  Avenue  from  Roosevelt 
lo  Cody  Street  and  on  Grand  Avenue  from 
Fifty-fourth  to  Fifty-ninth  Street.  P  G. 
Phillips  is  commissioner 


NELSON.  MINN. —  The  Nelson  Liglit  & 
Power  Company  plans  to  erect  a  transmis- 
sion   line  to   Alexandria. 

NORTHFIELD.  MINN.  —  Petition  has 
been  made  to  the  City  Council  for  the  In- 
stallation of  a  new  street-lighting  system 
In  this  place.      R.   H.  Moses  is  cily  clerk. 

TWO  HARBOR.^.  MIN.V.— The  Duluth  & 
Iron  Range  Railroad  Comiiany  contemplates 
the  installation  of  a  switchboard  and  (he 
erection  of  a  lead-covered  at-rlal  cable  (100 
linisi  from  First  Avenue  lo  Eleventh  Ave- 
luie.  Plans  also  include  the  construction 
of  rural  lines  to  the  Silver  Creek  district 
and  lo  the  .St  Louis  county  line.  Cost  ia 
estimated   at  $10,000 

VIKING.  MI.N'N— The  Installation  of  an 
electric  lighting  system  is  contemplated  by 
the  City  olticials. 

CLINTON.  IOWA— The  Clinton  Gas  & 
Electric  Company  contemplates  the  instattFi- 
tion  of  aililitional  turbihes  to  develop  3,500 
kw. 

FERTILE,  IOWA.  —  The  city  officials 
contemplate  the  installation  of  an  electric 
lighting  system.  J.  T.  Tallackson  is  city 
clerk. 

GRESHAM.  NEB. — At  a  recent  election 
bonds   for  a   lighting  aj'stera   were   carried. 

SIDNEY.  NEB— Bids  will  be  received  by 
I.  G.  Graybill.  Mayor,  until  "Oct.  15  for  re- 
modeling ijresent  power  plant  and  furnish- 
ing one  engine,  generator,  etc. 

BURLINGAME.  KAN.— The  city  officials 
contemi»late  the  erection  of  a  powVr  plant 
lo  cost  about  $70.111111.  Black  &  Veatch,  701 
Mutual  Building.  Kansas  City.  Mo.,  are  en- 
gineers. 

CLAY  CENTER,  KAN.  —  At  a  recent 
election  bonds  to  the  amount  of  $80,000 
were  carried  for  repairs  and  equipping  the 
nuiniclpal    electric   light    plant. 

WELLINGTON.  KAN— Johnson  &  Ben- 
ham,  consulting  engineers,  Firestone  Build- 
ing, Kansas  City.  Mo.,  have  been  appointed 
lo  iirepare  plans  and  supervise  the  con- 
struction of  imiirovements  to  the  electric 
light  plant,  including  the  installation  of  a 
turbine,    generator,    boiler,    eta 


Southern  States 

\\aLSON.  N.  C. — The  Installation  of  an 
electric  light  system  to  cost  about  $110,000 
is    contemplated. 

TRION.  GA. — The  Trlon  Company.  Inc., 
contemi>lates  the  erection  of  an  addition  to 
its  power  plant.  Jackson  &  Moreland.  387 
\Vashinglon  Street.  Boston.  Mass..  are  en- 
gineers. 

JACKSONVILLE.  FLA. — Bids  are  being 
received  by  the  City  Commission  for  the 
erection  of' a  high-leiision  transmission  line 
lo  the  plant  of  the  Federal  Ice  Company  at 
Moncrlef.  The  cost  Is  estimated  at  $13.- 
000.  William  Edwards.  Engineer  Building. 
Jacksonville,   is  engineer. 
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JACKSONVILLE,  FLA. — Bids  will  be  re- 
ceived by  the  City  Commission  until  Oct. 
15  for  furnishing  and  delivering  one  333- 
kva.  oil  cooled  transformer.  6.6()ii  to  13.200 
volts  primary.  2,300  volts  secondary,  60 
cycles,  7.200  alternations,  provided  with 
"our  2J  per  cent  full  capacity  taps  in  the 
13.000  volt  winding,  or  two  5  per  cent  taps 
in  the  6.600-volt  winding.  Bidders  are 
tLtso  requested  to  state  what  allowance  will 
he  made  for  thr  h  hurnpd  oiil  30!i-kva. 
^eneral  Electric  water-cooled  transformers. 
60  cycles,  6,600  volts  primary,  2.20ii  volts 
secondary. 

OKLAHOMA  CITY.  OKLA.  —  The  Okla- 
homa Terminal  Elevator  Comiiany  has 
plans  under  way  for  the  construction  of  an 
elevator  building  to  cosl  about  $600,000. 
Motors  will  be  installed  for  electric  power. 
P.    L.   .Jackson   is  secretary. 

AMARILLO.  TEX. — .An  issue  of  $:!0,'i0'i 
ill  bonds  was  carried  for  thi'  installation 
of  an  electric  fire-alarm  system  at  this 
place. 


BALLINGER,  TEX. — The  city  officials 
plan  to  erect  an  electric  light  plant  and 
contemplate  the  purchase  of  power,  lines, 
poles,  machinery,   etc. 

MEMPHIS,  TEX.  —  The  plant  of  the 
Texas  Gas  &  Electric  Company,  recently 
destroyed  by  fire,  will  be.  rebuilt  by  F. 
Miller  of  Hollis.  Okla.,  who  has  purchased 
the  franchise  and  property  of  the  company. 


Pacific  and  Mountain  States 

OLTMPIA.  W.ASH. — Bids  will  be  received 
by  the  State  Capitol  Commission  until  Oct. 
12  for  the  installation  of  a  lighting  system 
for  the  Temple  of  Justice  and  the  new  state 
office  buildings. 

HILLSBORO,  ORE. — The  Federal  Tele- 
graph Comi)an>",  F.  H.  Barstow,  local  man- 
Hger  ai  Portland,  contemplates  the  erection 
of  a  wireless  station.  Plans  include  a  62ii- 
ft.  tower  to  hold  six  sets  of  antennas,  etc. 
The  cost   is  estimated  at  about  $200,000. 


REDL.\NDS,  CAL.  —  A  committee  has 
been  appointed  by  the  South  Mesa  Water 
Company  of  the  Yucaipa  Valley  to  investi- 
gate and  report  on  the  matter  of  erecting 
its  own   power  plant. 

SAN  DIEGO,  CAL. — Bids  will  be  received 
by  the  Bureau  of  Yards  and  Docks,  Navy 
Department,  Washington.  D.  C.  until  Oct. 
20,  for  the  installation  of  a  fire-alarm 
system, 

BROWNING.  MONT. —  It  is  understood 
that  plans  are  under  way  for  the  installa- 
tion of  an  electric  light  plant  at  the  local 
Indian   Agency. 

BUFFALO,  MONT. — The  city  officials  of 
Miles  City,  Terry  and  Glendive  contemplate 
the  erection  of  a  hydro-electric  plant  at 
Huffalo  Rapids.  Joseph  C.  Leighton  of 
Miles  City   is   interested. 

GREAT  F.\LLS,  MONT. — The  Montana 
power  Comiiany  contemiilates  the  installa- 
tion of  wireless  telephone  systems,  connect- 
ing at  its  eleven  plants  in  the  state. 


(Issued  June   S,  11(20) 
1,342.525.      Web-Tensiox    Brake    Mechan- 
is.M    FOR    Pri.nti.n'g    PRESSES :    Theodore   J. 
Birigh,  New  York.  N.  Y.     App.  filed  July 
12,  1910.     Adjustable. 

1345.502,  Switch  or  Receptacle  Box; 
Krantz.  Brooklyn.  N.  Y.  App.  filed  July 
19,  1917.     Several  switch  units  combined. 

(Issued  July   6.   1920) 

1345.489.  Hole  Closure;  Bryson  D.  Hor- 
ton.  Detroit.  Mich.  App.  filed  April  13. 
1915.  Seals  for  repeated  use  in  knock- 
out holes. 

1.345.502.  Switch  or  Receptacle  Box 
William  Newton,  Lynbrook,  N.  Y.  .\pp. 
filed  Nov.   23.  1916,     Means  for  holding. 

1345.503.  Switch    or    Receptacle    Box; 
'  William  J.  Newton,  Lynbrook,  N.  Y.    App. 

filed  Dec.  5.  1916.     Position  adjustable  in 
outlet  box. 

(Issued  Sept.  28,  1920) 
1  353,852.     Safety  Mecha.nism   for  Eleva- 
tor-Siiaft   Doors  ;   .Mbert  J.   Rosentreter, 
Boonton.  N.   J.      App.   filed   Dec.   17,   1919. 
Opening  door  cuts   off  power. 
1  353  869.     System  of  Electrical  DiSTRiEti- 
'  TION  ;     Leonard     A.      Watson,     Brooklyn, 
N.    Y.      App.    filed    Sept.    19.    1919.      Car 
lighting. 
1  353,870.    System  op  Electrical  Distbibu- 
Tiox  :  Leonard  A.  Watson.  Brooklyn.  N.  Y. 
App.  filed  Sept.  19.  1919.     For  battery  and 
lamp  circuit. 
1  353  872.     Telephone-Exchange   System  ; 
'  William    C.    Weaver.    East    Orange,    N.    J. 
App.     filed     March     25,     1918.       Operator- 
i'ontrolled. 
1  353  876.       Starting     Device     for     Inter- 
'  nal-Comiiistion    Engines:   Hans  Weich- 
sel,    St,    Louis,    Mo.      .\pp.    filed    May    23, 
1919.     Insures  forward  starting. 
1,353,883.        Dynamo-Electric      Machine; 
Thomas  Zimmerman,  Niagara  Falls,  N.  Y. 
App.  filed  Nov.  12,  1915,     Compact. 
1  353  935.     Electrically  Wound  and  Stn- 
'  I'liRO.MZKi)    Striking    Clock:     Anton    R. 
Nel.Mon,  Susanville.  Ciil.     .\pp.  filed  March 
2,  1917.     Uses  commercial  energy. 
1  353  96"        Electrically     Heated     Tool; 
■  Fr.ink    Kuhn,    Lawn-m  <■    H.    Thomas    and 
lulls  G    Sp'e.'*.'!,  Detroit,  .Mich.     App.  filed 
May  27,  1920.     Soldering  iron. 
1  353  97'       Electric    Hf.ater    for    Sealing 
'  Wax  : '  Arthur    J.    Ordlng.    Chicago,    III. 
App.    filed    on.    3,     1919,       For    applying 
wax. 
1.353.978.     Vacuum-tube  Device  ;  Rrwin  R. 
Stoekle,    New     York,     N.     Y.       .\pp.     flbd 
March    20.   1916.      High-power. 
1  353  983        PiiASE-DiSTRiBUTioN      System  ; 
'Thi'idd<us    F.    Bally    and    Frank    T     Cone. 
Alliance.  Ohio.      App.   filed  Juno  2.,  1918. 
Three-phase    current    for    resistance    fur- 
nace, 
1.353.995.      Electrolytic   Apparatus;   Wil- 
liam   E.    Green.iwiilt.    Denver.    Col.      App. 
filed    Jan.    7,    1919.      Electrolysis    of    im- 
pure cupper  solutions. 
l,3ni, 00,^1.   OoMMPTATon  and  Method  op  As- 
SEMRLING     Same:     Seba.itian     N,     Sloan, 
Mnum.-e,  Ohio.     App,  filid   March  3,  1917. 
Improved   clamping. 

1,354,006.  Procesh  of  Making  Commu- 
tators: .SebaMti."n  N  Sloan,  Toledo,  Ohio, 
App.  filed  May  2,  1918,  Segments 
clamped  between  flanges  on  ends  of  bar- 
rel. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


1.354.007.  Spool  or  Holder  for  Commu- 
tators :  Charles  .\.  Van  Dusen,  Toledo, 
Ohio,  App.  filed  Feb,  24,  1919.  One-piece 
barrel  with  flanges  swaged  inwardly  to 
clamp  segments, 

1,354,020,  Telephone  System  ;  Harry  W, 
Bryce,  Downers  Grove,  III.  .Vpp.  filed 
Oct.  6,  1915.  Manually  operated  link  and 
ti'unk   circuits. 

1.354.030.  Signaling  Device:  Anderson 
Dilly.  Brooklyn,  N.  Y.  App.  filed  Nov.  4. 
1919.     Portable  fiash. 


No.    1,354,006.      Process   of   Making 
Commutators 

1,354,051.  Call-Registering  System  :  .\l- 
ben  E.  Lundell,  New  York,  N.  Y,  .\.pp. 
filed    Sept.    30,    191S,      Telephone, 

1,354,074.  Machinery  for  Balancing  of 
Unsvmmetrical  Loads  with  Polyphase 
nisTRinuTio.N  Nets  or  Sitpply  Mains; 
llidde  K.  Schrage.  Stockholm.  Sweden. 
,\pp.  nii-d  Dec.  22.  1919.  By  a  non-syn- 
chronous  generator, 

1.354,086.  Storage-Battery  Electrode  or 
Plate  ;  Cornelius  Ambruster.  Roslyn,  Pa. 
.\pp.  filed  Sept.  4,  1918.  Poured  end-con- 
necting bar. 

1,354,099.  Electrical  Transmitting  and 
Indicating  Apparatus:  iOdwird  .\.  Gra- 
ham, Brockiey,  London,  England.  App. 
filed  June  24.  1919.  For  transmitting 
orders,  numerical  data,  etc, 

1354,142,     Electrical   Protective  Device: 

'  Henjamlii     H.     Smith,    Tuitli-    Cri'ek,     Pa. 

.\pp,  filed  April  5,  1916.     Tinir-llmit  relay. 

1.354.146,  Condenser;  Phillips  Thomas, 
Edgewood,  Pa.  App,  fiieil  Feb.  25.  1919. 
Heavy  duty. 

1.354.147.  Condenser  and  Method  op  Mak- 
ing THE  Same:  Phillips  Thomas,  Edge- 
wood,  Pa.  App.  filed  March  7.  1919. 
High-voltage  and  low-capacity. 

1  354  152.  Relay  Device:  Charles  C.  W-hll- 
taker,  Wllklnsbuig,  Pa.  App.  filed  June 
19,  1917.      Differentially  acting. 


1,354,160.  Electrical  Regulator;  Clarence 
.\.  Boddie,  Pittsburgh,  Pa,  App.  filed 
;\Iarch  28,  1917.     Holds  constant  voltage. 

1.354.167.  Co.ntrol  System:  Andrew  H. 
Candee,  Pittsburgh,  Pa.  App,  filed  Aug. 
3,   1917.      Mining  locomotives. 

1.354.168,  SystEiM  of  Co.ntrol  :  John  A. 
Clarke,  Jr,,  Edgewood  Park,  Pa,  -App. 
filed  Oct.   3.   1917.     Multiple-unit  train. 

1.354.173.  MoTOR-Co.sTROL  System;  Ray  E, 
De  Camp.  Wilkinsbuig.  Pa.  App.  filed 
Oct.  6,  1916.  For  frequent  stops  and  re- 
versals. 

1,354,180.  Motor-Control  System:  Adolph 
A.  Gazda.  Wilkinsburg.  Pa.  App.  filed 
Sept.  30,  1916.  For  fr-equent  stops  and 
reversals. 

1,354,188.  Control  System  ;  Rudolf  E.  Hell- 
mund,  Pittsburgh.  Pa.  App.  filed  Feb. 
7,  1916.     Electric  railway. 

1,354,229.  Telephone         Transmitter: 

George  K.  Thompson.  Mapiewood,  N.  J. 
App.  filed  Sept.  21.  1918.  High  normal 
resistance. 

1,354,234.  Holder  for  Electroplating; 
Harry  M.  Blaetz.  Philadelphia,  Pa.  App. 
filed  Jan.  17,  1920.  Making  lead-molding 
electrotypes. 

1.354.255.  Battery  -  Cell  Hydrometer: 
Percv  D.  Ivev.  Guelph,  Ontario,  Canada. 
App.  filed  April  14,  1919.  For  cells  hav- 
ing opaque  walls. 

1.354.256.  Battery  Cell:  Percy  D.  Ivey, 
Guelph,  Ont.  App.  filed  April  14,  1919. 
Strong  walls. 

1.354.257.  Process  for  Treating  Mineral 
Oils  :  Walter  Johnson.  North  Loup,  Neb. 
App.  filed  .Vpril  25,  1916.  For  cracking 
crude  or  mineral  oil. 

1,354,266.  .Method  of  Electrically  Weld- 
ing .^teel  :  John  W.  Plant,  San  Mateo, 
Cal.  .Vpp.  filed  .Vpril  29,  1919.  In  neutral 
atmosphere. 

1,354,290.  Receiver  of  Wireless  Signals: 
Ernest  E.  Frank.  Helston,  England,  App, 
filed  .Uine  19,  1920,  .Separates  waves  of 
close  frequencies, 

1,354,293,  Slug  Welding  :  James  H,  Graven, 
Elkins  Park,  Pa.  .\pp.  filed  .\ug.  20, 
1919.      Slug  readii.N'  locateil  in  position. 

1,354,312,  Generator  or  Sustained  Elec- 
tric Waves  or  Oscillations:  Marius 
I.atour,    Paris,    Fraiue.      App.    filed    Nov. 

25,  1916.     Of  very  low   intensity. 
1.354.323.      Battery    Hand    Lamp:    Lorenz 

Malsel.    .Madison,    Wis.       .\pp.    filed    Aug. 

26.  1918.     New  switch. 

1.354.347.  Ringing-Tone  Circuits;  Frank 
M.  Slough.  Rochester.  N.  Y.  App.  filed 
Dec.  1.  1916.  Called  subscriber's  bell 
heard  by  caller. 

1.354.388.  Electric  Motor;  Francis  C.  C. 
Fox.  Sawtelle.  Cal.  App.  filed  June  16. 
1917.      Radlial  departure  in  design. 

1.354.389.  Electromagnetic  Sounding  Dr- 
vice  :  Hugo  (Jernsback.  New  York.  N.  Y. 
App.  lUeil  Dee.  11.  1917.  For  practising 
wireless  l.legraphy. 

1,354.396.      Fastening    Device;    Harry    E. 

Hoenig.   East    Liverpool.   Ohio.      App.    filed 

Oct.   20.  1915.     Two-part  cleat. 
1,354.398.       Welding     Sy.<5tem  :     i^laude    J, 

Holslag.   South   Orange,   N,   .1.      App.    filed 

Dec,    13,   1919.      Low   open-clreiilt   voltage. 

1,354,451,  Manufacti're  of  Reducing  Al- 
kaline Melts:  Eliiar  Bergve.  Chr-isilania, 
Norway.  App.  filnl  March  10,  1919. 
Electrolytic, 
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Kmphasizing-  Public  Unfairness  Undiplomatic 

TWO  sides  of  the  question  of  public  relations  to 
which  attention  was  called  by  Thorne  A.  Browne,  a 
member  of  the  Nebraska  State  Railway  Commission,  in 
a  recent  address  deserve  careful  thought.  There  is  a 
natural  tendency  to  dwell  on  the  unfair  attitude  of  the 
public  without  admitting  that  it  has  had  some  basis  in 
utility  history.  Such  an  attitude  has  a  bad  effect.  The 
real  solution  lies  in  a  fair  and  broad-minded  attitude 
that  will  beget  a  similar  attitude  on  the  part  of  the 
public.  Controversy  as  to  whether  the  public  is  unfair 
or  not  is  going  in  the  wrong  direction.  An  honest- 
minded  search  for  the  trouble  and  a  willingness  to  face 
the  issues  fairly,  as  pointed  out  by  Mr.  Browne,  is  the 
shortest  road,  though  it  may  not  be  free  from  rough 
places. 

Conservation  of  Human  Lives 

THE  causes  of  accidents  in  central-station  construc- 
tion and  operating  work  are  so  well  known  that 
their  prevention  should  prove  an  easy  task.  Such  would 
be  the  thought  of  the  average  individual.  However,  the 
discussions  at  the  public  utility  section  meetings  of  the 
National  Safety  Council  at  Milwaukee  revealed  such 
commonplace  instances  of  neglect  as  improperly  guarded 
excavations,  tools  carelessly  left  where  men  could 
stumble  over  them,  rolling  poles  with  cant  hooks,  work- 
men sitting  on  poles  carried  by  truck,  tools  in  poor 
condition  and  similar  carelessness  to  be  prolific  causes 
of  injurj-.  To  eliminate  the  ignorant  neglect  that 
causes  most  accidents  requires  untiring  educational  work 
on  the  part  of  men  who  know  the  danger  thus  incurred. 
This  work  must  be  backed  by  executives  who  under- 
stand thoroughly  the  serious  cost  to  industry  of  the 
loss  of  time  due  to  minor  accidents  and  the  irreparable 
injurj'  when  death  or  permanent  crippling  is  the  result. 
Untiring  watchfulness  and  educational  effort  are  neces- 
sary for  the  conservation  of  the  human  lives  in  in- 
dustry, and  the  effort  can  be  successful  only  where 
executives  not  only  ask  but  demand  that  the  causes  of 
accidents  be  eliminated. 

Commendable  Co-operation 

AT  THE  recent  convention  of  the  New  England 
.  Section  of  the  National  Electric  Light  Association 
vigorous  emphasis  was  placed  upon  the  advisability  of 
central-station  companies  sharing  in  the  pioneer  work 
that  has  heretofore  been  willingly  and  gratuitously  done 
by  electrical  manufacturers  in  promoting  industrial  elec- 
tric heating  applications.  Comprehensive  plans  for 
co-operative  instruction  of  utility  sales  department  rep- 
resentatives at  the  heating-device  factories  are  soon  to 
be  developed.  These  men  will  thus  be  enabled  to 
acquaint  themselves  better  with  the  applications  already 


made  and  those  contemplated,  with  the  various  types 
of  units  which  are  available,  limitations  of  various 
forms  and  types  and  methods  of  computing  heating 
installations.  The  training  at  the  factory  will  then  be 
continued  by  contact  with  the  industrial  heating  sales- 
men of  the  manufacturers.  Central-station  specialists 
will  thereby  become  more  effective  in  arousing  and 
holding  the  interest  of  the  prospective  electric  heating 
customer,  in  studying  his  needs,  and  in  sharing  in  engi- 
neering work  such  as  layouts,  construction,  "follow-up." 
analyses,  tests  and  acceptance.  The  manufacturer  will 
be  relieved  of  much  repetitive  service,  and  ultimately 
the  cost  of  providing  equipment  for  heating  service 
should  be  influenced  favorably.  This  kind  of  co-oper- 
ation cannot  help  but  produce  far-reaching  benefits.  It 
is  also  a  fair  division  of  the  educational  and  service 
factors,  so  important  in  extending  the  applications  of 
electric  heating,  by  enabling  the  manufacturer  to  devote 
his  efforts  mainly  to  the  production  of  the  equipment 
and  to  secure  his  profits  through  individual  sales,  while 
the  central-station  company  exercises  its  influence  in 
extending  those  applications  of  its  sen'ice  that  will 
improve  load  factors  and  bring  in  a  return  commen- 
surate with  the  effort  that  must  be  expended. 

The  Contractor  as  a  Merchant 

THE  convention  of  the  National  Association  of 
Electrical  Contractors  and  Dealers  at  Baltimore  last 
week  was  in  a  sense  a  revelation.  Not  only  did  it  show 
the  result  of  the  painstaking  work  of  the  officers,  headed 
by  W.  Creighton  Peet  and  W.  H.  Morton,  but  also  the 
fruition  of  the  cause  fathered  by  William  L.  Goodwin. 
As  a  matter  of  cold  fact,  the  contractors,  or  at  least 
those  of  them  who  have  essayed  the  merchandising 
game,  have  begun  to  show  the  earmarks  of  real  mer- 
chants. They  have  discovered  by  observation  or 
experience,  it  matters  not  which,  that  it  costs  money 
to  do  business  and  that  if  one  is  to  be  successful  in 
merchandising  electrical  appliances  the  margin  between 
the  cost  and  selling  price  must  be  ample.  They  also 
appreciate  that  merchandising  is  competitive  and  that 
if  the  overhead  expense  is  so  great  as  to  necessitate  too 
high  a  discount  the  business  will  naturally  gravitate  to 
more  efficient  merchants.  This  realization  on  the  part 
of  the  contractors  is  most  promising  and  should  result 
in  much  good.  Next  to  conducting  a  successful  business 
the  most  important  thing  is  to  know  the  fundamentals 
on  which  success  is  predicated,  and  these  the  contractor- 
dealers  are  fast  learning.  Moreover,  armed  with  such 
knowledge,  the  contractor-dealer  will  no  longer  fall  the 
prey  of  unscrupulous  manufacturers  who  may  wish  to 
trade  on  his  ignorance.  Thus  the  contractor  has  emerged 
from  the  waters  which  heretofore  engulfed  him  and  set 
foot  on  the  shores  of  sound  business  legitimately  con- 
ducted.    That  he  has  been  able  to  do  this  unassisted  to 
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any  appreciable  extent  by  the  other  branches  of  the 
industry  is  immensely  to  his  credit,  and  this  work  tran- 
scends in  importance  all  the  other  work  thus  far  con- 
ducted bv  the  national  association. 


Psychology  in 

Theater  Lighting 

THERE  is  probably  no  better  example  of  the  impor- 
tance of  psychological  considerations  in  illumina- 
tion design  than  may  be  found  in  the  lighting  of  the 
pretentious  theatei-s  of  recent  years.  While  it  is  neces- 
sary to  provide  certain  intensities  in  workrooms,  etc., 
for  the  comfort  and  safety  of  the  occupants,  it  may  be 
said  that  foot-candles  have  only  a  small  place  in  the 
lighting  scheme  of  theaters.  Where  music  and  scenic 
effects  predominate  there  appears  to  be  an  unlimited 
field  for  development  of  background  and  accompaniments 
by  means  of  carefully  planned  lighting.  In  connection 
with  orchestra  selections  and  other  musical  features  a 
careful  use  of  colors  and  changing  intensities  has  proved 
a  powerful  instrument  for  producing  a  sympathetic  and 
appreciative  attitude  in  the  audience. 

On  another  page  is  given  an  account  of  the  usefulness 
of  modern  lighting  equipment  in  one  of  the  finest 
theaters  in  New  York  City.  In  this  theater,  such  is 
the  importance  of  the  lighting  of  both  stage  and  audi- 
torium for  the  proper  setting  of  the  actual  features  to 
be  presented,  that  a  "lighting"  rehearsal  must  be 
staged  before  the  "dress"  rehearsal  for  the  new  pro- 
gram each  week.  The  electrical  energy  required  each 
month  for  this  theater  is  60,000  kw.-hr. 

There  are  also  physiological  considerations  of  great 
importance  in  theater  lighting,  especially  where  motion 
pictures  are  shown.  The  effect  of  the  cinema  on  the 
eyesight  has  not  received  the  study  it  deserves  in  con- 
sideration of  the  fact  that  motion  pictures  have  become 
virtually  universal  entertainment  in  this  and  other  coun- 
tries. 


When  Wrong  Disconnecting 
Switch  Was  Left  Open 

THERE  are  a  great  many  Y-delta  connected  banks  of 
transformers  in  this  country  and  abroad,  and  the 
problem  of  forestalling  the  possibility  of  wrong  switches 
being  closed  or  left  open  is  one  of  more  than  passing 
importance.  A  general  solution  is  hardly  feasible,  since 
each  case  must  be  handled  in  accordance  with  local  con- 
ditions. In  some  plants  it  may  be  sufficient  to  require 
a  second  operator  to  check  the  first  one  before  any 
new  equipment  is  connected  to  the  lines.  In  other 
cases  electrical  or  mechanical  interlocking  may  have  to 
be  employed. 

A  recent  ca.se  of  interruption  of  service,  with  the 
moral  attached,  should  be  of  interest  to  operating 
engineers  confronted  with  similar  conditions.  The 
interruption  happened  in  a  substation  in  a  city  of  more 
than  100,000  population  where  the  incoming  60,000-volt 
energy  is  tran.sformed  to  a  lower  voltage  by  means  of 
a  bank  of  5,000-kva.  transformers  operated  in  parallel 
with  a  smaller  bank  rated  at  1,000  kva.  There  is  a 
spare  transformer  for  each  bank.  The  high-tension 
windings  are  Y-connected,  while  the  low-tension  wind- 
ings are  in  delta.  The  operator  on  duty  noticed  that 
one  of  the  large  transformers  seemed  to  be  giving  off 
smoke  and  decided  to  replace  it  by  a  spare  one.  He 
opened  the  high-tension  oil  switch  of  the  bank,  as  well 


as  the  low-tension  switches,  cut  in  the  spare  transformer 
and  again  put  the  bank  into  operation,  but  forgot  to 
close  the  disconnecting  switch  on  the  low-tension  side 
of  the  new  transformer.  Because  of  the  Y-delta  con- 
nections of  the  bank  the  phase  voltages  became  greatly 
distorted  and  large  circulating  currents  flowed  between 
the  large  and  small  banks.  While  the  operators  were 
hunting  for  the  cause  of  the  trouble,  an  additional 
heavy  load  came  on  the  small  transformers  and  the 
whole  bank  went  up  in  smoke.  The  substation  had 
to  carry  full  load  every  day  at  certain  hours,  and  the 
shutting  off  of  the  smaller  set  of  transformers  caused 
great  inconvenience  to  a  number  of  industrial  plants 
and  forced  one  steel  mill  to  curtail  its  electric  furnace 
operation.  All  available  steam-plant  generator  capacity 
was  hastily  put  into  commission,  at  great  additional 
expense  in  labor  and  fuel,  in  order  to  keep  up  service. 
This  is  an  example  of  a  waste  that  engineering  ingenuity 
on  the  part  of  a  manufacturer  when  properly  applied 
can  easily  prevent. 


Profiteering  in 
Coal 

SOME  rather  unpleasant  data  are  presented  this  week 
on  the  fuel  situation,  which  our  readers  well  know 
to  be  bad.  It  grows  worse  the  further  one  gets  into  it. 
The  tables  on  pages  773  and  774  show  the  cost  and 
grade  of  coal  now  and  in  1914  at  the  beginning  of  the 
world  war.  They  show,  too,  something  of  the  supply 
with  reference  to  the  necessary  storage,  and  disclose 
in  general  a  condition  of  things  which  calls  for  sudden 
and  prompt  remedial  action.  Electric  light  and  power 
companies  are  today  paying  on  the  average  about  175 
per  cent  more  for  coal  than  in  1914.  In  some  cases  the 
increase  rises  to  from  400  to  500  per  cent,  and  the  low- 
est figure  of  increase  is  80  per  cent.  Where  companies 
carry  coal  clauses  in  their  power  contracts  there  is  some 
measure  of  remedy  available,  but  in  many  instances  the 
increases  under  coal  clauses  scantily  recoup  the  added 
costs  of  production.  Far  more  serious  is  the  question 
of  supply,  and  particularly  the  obtaining  of  adequate 
reserve  for  storage  so  as  to  insure  continuity  of  service. 
There  is  reasonable  expectation,  however,  that  the  trans- 
portation will  grow  better  before  it  grows  worse,  and 
we  have  ground  to  hope  that  a  census  two  months  from 
now  may  show  better  conditions  than  at  present. 

The  quality  of  the  coal  is  most  discouraging.  Despite 
the  fact  that  most  of  the  companies  reporting  are  ob- 
taining fuel  from  the  same  general  source  as  before  over 
substantially  the  same  transportation  routes,  it  is  gen- 
erally found  that  the  quality  of  the  fuel  is  of  distinctly 
lower  grade,  something  like  10  per  cent  less  in  thermal 
value  than  the  coal  in  1914.  The  effect  of  the  reduction 
in  grade  is  not  only  to  make  fuel  costs  more  but  to 
involve  extra  trouble  in  burning  it. 

On  the  whole,  coal  is  dear  and  relatively  poor  as 
compared  with  pre-war  conditions.  It  is  pertinent  to 
inquire  why  the  price  is  at  present  so  high.  Miners  are, 
of  course,  getting  more  wages  and  freight  rates  have 
increased,  but  in  most  instances  these  increases  are 
only  a  very  modest  proportion  of  the  total  piling  on  of 
price.  There  should  be  concerted  eflFort  to  find  out  who 
is  profiteering  and  to  what  extent,  and  then  to  attack 
the  situation  with  all  the  force  that  the  united  efforts 
of  the  central  stations  in  the  country  can  produce.  It 
is  a  matter  which  interests  the  people  most  directly, 
since  it  affects  the  cost  of  electrical  energy.     Nothing 
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is  more  effective  in  reducing  prices  to  a  normal  level 
than  to  drag  out  into  the  limelight  the  whole  distribu- 
tion of  price  as  from  the  miner  and  the  coal  operator 
through  to  the  last  man  to  whom  the  electric  company 
pays  its  bills.  Publicity  of  this  sort  will  reduce  the 
price  of  almost  any  known  commodity  if  it  is  inflated, 
and  in  this  vital  matter  of  fuel  the  public  utility  com- 
panies should  join  hands  with  the  man  who  is  paying 
$16  or  $18  a  ton  for  his  home  supply  in  ferreting  out 
and  expelling  those  who  are  responsible  for  needless 
increase  in  the  costs. 

A  congressional  investigation  of  the  profiteering  in 
steam  coal  is  greatly  needed  if  industry  as  a  whole  is  not 
to  be  seriously  hampered. 


between  the  coil  sides  in  the  armature  slots  and  six 
more  on  the  outside  of  the  end  coils.  It  should  there- 
fore be  possible  to  get  a  very  close  approximation  of 
the  actual  temperature  of  the  copper  conductors. 


Factors  in  Designinj>: 

32,500-Kva.  Generators 

AN'  ACCOUNT  of  the  factors  which  influenced  the 
L  design  of  the  32,500-kva.  generators  built  for  the 
Niagara  Falls  Power  Company  is  suggestive  in  the 
extreme.  Huge  machines  with  this  rating  involve  at 
best  very  serious  mechanical  questions,  particularly 
when  laid  out  for  the  relatively  high  speed  of  150 
r.p.m.  But  the  electrical  design  as  well  required  con- 
siderable finesse,  as  is  brought  out  in  this  issue.  The 
mere  question  of  the  number  of  armature  slots  turned 
out  to  be  a  matter  of  larger  importance  than  one 
would  have  supposed,  particularly  since  the  design  most 
favorable  in  some  respects  proved  to  be  inferior  in 
others.  The  determining  factor  was  the  greater  ratio 
of  coil  surface  to  copper  loss  which  could  be  obtained 
by  increasing  the  number  of  slots,  corresponding  to 
added  capacity  for  transmitting  heat  developed  in  the 
copper  through  the  insulation.  It  is  the  insulation 
around  the  armature  conductor  that  limits  the  rate  at 
which  the  heat  is  conducted  away,  and  whereas  in  mica- 
insulated  bars  the  thermal  conductivity  of  the  insulator 
is  very  poor,  it  becomes  necessary  to  make  up  in  area 
what  is  lost  in  specific  conductivity. 

Most  of  the  rise  in  temperature  of  the  copper  is 
due  to  its  thermal  insulation  and  not  to  the  temperature 
rise  of  the  armature  teeth  above  the  cooling  air.  Mica 
insulation  was  chosen  in  this  case  on  account  of  its 
remarkable  heat-resisting  qualities.  These  are  con- 
spicuous in  large  steam  turbo-generators,  but  are  advan- 
tageous anywhere  as  a  guarantee  of  increased  factor 
of  safety  and  probable  lessened  maintenance.  The  coils 
were  therefore  formed  of  bare  copper  ribbon  insulated 
by  mica  strips  and  mica  tape.  Liberal  ventilating  space 
was  provided  around  the  coil  ends,  and  the  same  type 
of  coil  support  was  used  here  as  in  the  very  large 
steam  turbo-generators,  again  with  the  purpose  of 
increasing  the  factor  of  safety.  The  field  coils  likewise 
were  formed  of  bare  strap  wound  edgewise  but  insulated 
with  asbestos,  since  there  is  no  material  potential  dif- 
ference to  be  considered.  Both  field  and  armature 
insulation  are  guaranteed  to  run  up  safely  to  a  temper- 
ature of  150  deg.  C. 

The  ventilating  system,  too,  is  worth  a  special  word. 
In  one  generator  the  rotor  has  inclined  fan  blades 
mounted  on  each  side  of  its  spider.  The  ends  of  the 
armature  are  inclosed  so  that  the  fans  deliver  their  air 
into  pressure  chambers,  from  which  it  is  forced  into 
the  air  gap,  through  ducts  in  the  armature  core,  and 
to  the  field  coils.  For  keeping  close  track  of  the  tem- 
peratures in  operation  there  are  twenty  thermocouples 


Further  Interconnection  in 

South  Will  Henefit  Many  Districts 

AVERY  striking  conspective  view  of  the  power  sit- 
uation in  the  Southern  States  is  given  by  the  report 
of  Captains  Miltenberger,  Whitsit  and  Lamar,  which 
is  published  in  this  issue.  The  rapidly  growing  South- 
ern industries  are  now  served  by  several  overworked 
interconnected  networks,  and  by  isolated  central  sta- 
tions. From  the  present  outlook,  as  disclosed  in  the 
report,  industrial  developments  and  the  needs  of  con- 
sumers now  .served  by  isolated  plants  will  within  the 
next  five  years  require  an  increase  of  about  one  billion 
kilowatt-hours  in  the  annual  production.  Approximately 
one-third  of  it  is  needed  in  the  Carolinas,  another  third 
in  Alabama  and  the  remainder  in  Georgia  and  Ten- 
nessee. Apparently  the  Carolinas  have  no  considerable 
hydro-electric  resources  undeveloped,  at  least  to  an 
extent  adequate  to  supply  the  power  which  would  prob- 
ably be  demanded.  Therefore  there  is  particular  need 
for  the  completion  of  a  network  that  would  enable  the 
Carolina  requirements  to  be  furnished  by  interconnec- 
tion with  Alabama,  Georgia  and  Tennessee.  The  Ala- 
bama streams  at  pre.sent  are  good  for  a  little  over  a 
quarter  of  a  billion  kilowatt-hours  a  year  and  Georgia 
for  nearly  half  a  billion,  although  the  deficit  to  be  sup- 
plied by  steam  power  in  a  dry  year  is  much  larger  than 
in  Alabama.  The  Tennessee  system,  with  compara- 
tively little  help  from  steam,  runs  close  to  400,000,000 
kw.-hr.  annually. 

The  larger  central-station  systems  in  these  three 
power-producing  states  have  an  aggregate  generating 
capacity  of  nearly  a  billion  and  a  quarter  kilowatt-hours, 
which  ought  to  be  raised  to  two  billion  to  provide  for 
requirements  now  soon  probable.  Under  existing  con- 
ditions, about  13  per  cent  of  the  present  possible  out- 
put would  have  to  be  provided  by  steam.  The  report 
indicates  that  by  interconnecting  the  several  systems 
and  operating  for  their  maximum  joint  economy  about 
150,000,000  kw.-hr.  can  be  added  while  still  permitting 
a  reduction  of  the  annual  coal  consumption. 

To  raise  the  total  capacity  by  the  estimated  730,- 
000,000  kw.-hr.  the  engineers  advise  a  hydro-electric 
plant  and  a  large  storage  reservoir  near  Cherokee  Bluff, 
Ala.,  which  would  bring  the  total  power  available  on 
the  system  up  to  the  required  amount.  Several  other 
developments  are  possible  which  would  bring  a  still 
further  increase.  The  main  point  of  the  report  is  that 
a  general  system  of  interconnection  should  be  insti- 
tuted to  tie  together  the  resources  of  Georgia,  Ala- 
bama and  Tennessee  in  such  a  way  as  to  meet  the  re- 
quirements of  these  states  and  to  supply  the  needs  of 
the  Carolinas.  It  is  a  big  project  and  worth  very 
serious  consideration.  It  would  seem  more  formidable 
were  it  not  for  the  fact  that  the  transmission  system 
necessary  is  already  well  under  way.  Not  yet  is  it 
at  a  point  which  facilitates  the  long  transfers  of  power 
which  would  be  finally  required,  but  still  it  has  pro- 
gressed far  enough  to  make  the  additional  linkages 
comparatively  easy.  There  is  certainly  a  splendid  op- 
portunity for  electrical  developments  in  these  Southern 
states  which  should  be  pushed  to  the  utmost  to  con- 
serve coal. 


Schuyler  Skaats  Wheeler 

Pioneer  in  electrical  achievement  who  first  proposed  a  code  of  ethics  for  engineers 

and  ivho  in  the  manufacture  of  motors  was  07ie  of  the  earliest 

to  put  production  efficiency  methods  into  practice 


APART  from  the  pioneer  work  he  did 
In  installlne  the  earliest  of  the  Eili- 
•  son  systems.  In  placing  wiies  under- 
ground, in  motor  design,  manufacture 
and  .standardization,  S.  S,  Wheeler  by 
the  directness  of  his  thinking  has  done 
much  to  place  engineering  on  a  higher 
level  and  develop  efTlcieney  In  industry. 
In  his  presidential  address  before  the 
American  Institute  of  Electrical  Kngi- 
neers  In  1906  Dr.  Wheeler  expounded  his 
theory  of  professional  ethics  for  the  en- 
Klncor.  in  which  he  defined  the  engineer's 
duty  to  his  client,  to  the  public  and  to 
his  professional  society.  His  stand  met 
general  commendation  and  was  instru- 
mental in  a  measure  in  the  formul.ation 
by  the  separate  national  engineering  so- 
cieties of  codes  of  ethics.  When  the  field 
of  Industry  was  yet  unblazed  h("  was 
working  on  syst^rms  whereby  production 
would  be  Increased  by  making  manu- 
facturing routine  less  dependent  upon 
the  individual.    The  shop  routing  system 


MOW  SO  commoni.v  used  was  instituted  b.v 
liini.  He  was  also  a  pioneer  in  devising 
methods  for  keeping  stock  records.  In 
the  past  few  years  Dr.  Wheeler  has 
given  considerable  time  to  studying  the 
f)lind,  with  the  result  that  many  indus- 
trial activities  formerly  closed  to  them 
havi-   been   opened. 

Dr.  Wheeler  was  born  in  New  Tork 
City  May  17,  1860.  He  left  (-oluiubia 
College  in  1881,  and  as  a  member  of 
Kdison's  engineering  staff,  was  placi'd  in 
charge  of  the  old  epoch-making  Pearl 
.Street  station  when  it  was  started  in 
1X82.  He  erected  other  Edison  stations 
at  Fall  River,  Mass.,  and  at  Newburgh, 
X.  Y.  In  18SG  he  entered  what  was  to 
become  his  life's  work — -the  manufacture 
of  motors.  Two  friends  of  his,  diaries 
G.  Curtis  and  Francis  B.  Crocker,  were 
Just  foi-mlng  the  C.  &  C.  Electric  Motor 
Compan.v  and  Induced  him  to  become  as- 
sociate electrical  engineer  and  manager 
of  the  company,  the  first  to  manufacturi- 


a  stand.-ii'd  line  of  motors  based  on  the 
scientific  principles  of  generator  design 
then  standard.  Two  years  later  with  Mi'. 
Crocker  he  formed  the  firm  of  Crocker 
&  Whei'ler,  which  ever  since  has  been 
one  of  the  recognized  leaders  In  the  m;r 
ufacture  of  electric  motors.  Since  1881' 
Dr.  Wheeler  has  been  president  of  tlie 
Crocker-Wheeler  Company.  From  18SS 
until  189,'*  he  was  also  engaged  as  elec- 
trical expert  of  the  noard  of  Electric 
Control  for  New  York,  during  which  time 
he  had  the  ta.sk  of  seeing  that  all  over- 
head lines  were  placed  under  ground.  In 
1900  Dr.  Wheeler  purchased  the  I.alimer 
Clark  library,  tlie  largest  collectioti  in 
existence  ot  rare  electrical  books,  jind 
presented  it  to  the  American  Institute-  of 
Electrical  Engineers.  In  1901  the  .John 
,Scott  Med.al  was  awarded  to  him  by  tiie 
Franklin  Institute  in  recognition  of  his 
invention  of  the  electric  buzz  fan.  which 
laid  the  foundation  of  the  fan-motor 
industr.\-. 


Power  Development  in  the  Southern  States 

Report  of  Power  Section  of  War  Industries  Board  Reviews  Electric  Power  Re- 
sources of  Southern  States  at  Close  of  World's  War  and  Makes  Recommendations 
for  Efficient  Development  to  Acccmmodate  Estimated  Demands  of  the  Future 

By  Capt.  GEORGE  K.  MILTENBERGER.t  Capt.  LYLE  A. 
WHITSIT,  and  Capt.  ROBERT  W.  LAMAR 


THIS  report  considers  the  question  of  power 
generation  by  interconnected  power  systems  in 
the  States  of  Alabama,  Georgia,  Tennessee, 
North  Carolina  and  South  Carolina,  termed 
the  Southern  States,  and  does  not  concern  itself  with 
the  matter  of  distribution  to  customers  beyond  the 
main  generating  plants,  sul)stations  and  interconnect- 
ing trunk  lines.  The  problem  discussed  has  to  do 
with  steam  and  hydro-electric  generation  and  the  es- 
sential interconnection  of  generating  stations  in  order 
to  secure  an  adequate  supply  of  electric  power  at 
the  industrial  centers  at  a  minimum  capital  and 
operating  cost.  It  should  be  noted  that  a  very 
large  additional  expenditure  is  necessary  to  dis- 
tribute power  from  these  generating  plants  and  trunk 


vidually  for  specific  factory  or  other  needs.  In  the 
interest  of  economy,  reliability  and  conservation  iso- 
lated-plant generation  should  be  discontinued  and  cen- 
tral power  substituted.  Industrial  developments  in 
these  states  and  the  conveying  of  isolated-plant  service 
will  require  appro.ximately  one  billion  kilowatt-hours 
increase  in  annual  production  within  the  next  five 
years,  or  including  1924.  Of  this  amount  300,000,000 
kw.-hr.  is  allotted  to  the  Carolinas,  350,000,000  kw.-hr. 
to  Alabama,  200,000,000  kw.-hr.  to  Georgia  and  150,- 
000.000  kw.-hr.  to  Tennessee.  With  these  allotments 
the  1917  output  of  the  central  stations  of  North  and 
South  Carolina  would  be  increased  11.1  per  cent,  that 
of  Alabama  24  per  cent,  Georgia  10.5  per  cent  and  Ten- 
nessee 9.6  per  cent  annually.    The  annual  increase  for 


m 


^rsX'^'T'  ^ 


ft 


.-lull  .4    W.iiiiui    ^Uiiiii  riant  crew.  on.    .-liiii  oi    l.L.ik  12  Hydio-Electiic   Plant 

COMPARISON   IN  SIZE  OF  CREWS  REQUIRED  TO  OPERATE  STEAM   AND  HYDRO-ELECTRIC  PLANT.^ 


lines  to  power  customers,  and  it  is  observed  that  fre- 
quently the  cost  of  distribution  from  the  trunk  line  to 
the  customers  exceeds  the  cost  of  generation  and  trunk- 
line  expenses.  While  the  survey  was  made  during  the 
year  1918  and  the  first  part  of  1919,  the  recommenda- 
tions apply  with  equal  force  at  the  present  time. 

The  power  requirements  of  the  Southern  States  are 
now  supplied  partly  by  central-station  electric  systems, 
which  serve  diversified  industries,  and  partly  by  isolated 
steam  and  water-power  plants  built  and  operated  indi- 

•This  is  an  oxtiact  of  «  report  on  an  invesllgation  of  the  power 
service  of  the  Southern  States  by  Captains  .Miltenbergcr.  Whitsit 
and  Lamar.  Engineers,  U.  S.  A.,  made  during  the  latter  part  of 
1918  and  the  first  part  of  1919.  under  the  authority  of  the  Power 
Section  of  the  W"ar  Industries  Board  of  the  War  Department,  the 
myestigatlons  of  which  were  under  the  general  supervision  of 
Frederick  Darlington,  consulting  engineer.  Captain  Mlltenbci:ger 
IS  now  research  engineer  of  the  Union  Electric  Light  &  Power 
Lompany,  St.  Louis  :  Captain  Whitsit  Is  at  present  engaged  on  the 
power  and  transmission  studies  of  the  Boston-Washington  super- 
power survey.  New  York  City,  and  Captain  Lamar  Is  now  manager 
ot  the  power  department  of  the  Monongahela  Valley  Traction 
t-ompany.  Fairmont.  W.  Va. 

fFormerly  In  charge  of  the  Southern  States  District  of  the 
iower  Section  of  the  War  Industries  Board. 


Tennessee  is  relative  to  the  1917  output  exclusive  of  the 
service  to  the  Aluminum  Company.  A  conclusive  inves- 
tigation of  the  power  resources  of  the  Carolinas  was  not 
made,  but  the  data  in  hand  indicate  that  these  states 
possess  no  natural  resources  in  hydro-power  or  other 
sources  that  are  suitable  for  the  creation  of  this  new 
power  on  a  basis  that  would  compare  favorably  with  the 
production  by  a  proposed  tri-state  interconnected  sys- 
tem, as  described,  for  Alabama,  Georgia  and  Tennessee. 
It  appears  probable  that  a  large  part  of  the  additional 
power  required  in  the  Carolinas  could  be  more  econom- 
ically derived  from  an  interconnected  system  of  these 
three  states.  If  the  anticipated  increase  for  the  Caro- 
linas is  derived  from  these  three  states,  the  develop- 
ments recommended  for  the  latter  will  have  sufl^icient 
excess  generating  capacity  to  supply  the  Carolina  re- 
quirements. 

The  prime  generating  capacity  of  the  present  (1919) 
Alabama  system,  in  kilowatt-hours  per  annum,  is  as 
follows : 
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(a)  In  a  year  of  average  stream  flow :  Kw.-Hr. 

Hydro  power 275,000,000 

Steam  power 110,000,000 

Total   power 385,000,000 

(b)  In  an  extreme  dry  year:  Kw.-Hr. 

Hydro  power 242,000,000 

Steam  power 143,000,000 

Total  power 385,000,000 

Assuming  that  the  present  three  major  systems  in 
the  State  of  Georgia  are  interconnected  and  operated  as 
one  system,  the  combined  systems  will  have  the  follow- 
ing generating  capacity  in  kilowatt-hours  per  annum 
(1919): 


(a)  In  a  year  of  average  stream  flow:  Kw.-Hr. 

Hydro  power 500,000,000 

Steam  power 

Total  power 500,000,000 

(b)  In  an  extreme  dry  year:  Kw.-Hr. 

Hydro  power 370,000,000 

Steam  power 130,000,000 

Total  power 500,000,000 


The  present  Tennessee  system  will  have  the  follow- 
ing prime  generating  capacity,  limited  by  the  present 
(1919)  steam  equipment  when  used  to  maintain  this 
prime  capacity  in  an  extreme  dry  year: 


(a)  In  a  year  of  average  stream  flow :  Kw.-Hr. 

Hydro  power 373,000,000 

Steam  power 12,000,000 

Total  power 385,000,000 

(b)  In  an  extreme  dry  year:  Kw.-Hr. 

Hydro  power 345,000,000 

Steam  power 40,000,000 

Total  power 385,000,000 


In  estimating  the  additional  power  service  that  can 
advantageously  be  rendered  by  the  central-station  sys- 
tems, account  has  been  taken  of  the  established  central- 
station  business  and  the  reasonably  expected  increase 
in  going  industries.  Provision  has  not  been  made  in 
these  recommendations  for  extraordinary  additions  to 
the  power  service  to  provide  for  large  new  electro- 
chemical undertakings  or  for  railroad  electrification. 
One  billion  kilowatt-hours  increase,  as  described,  is 
the  foreseen  requirement  without  new  electrochemical 
industries  and  railroad  electrification. 

The  major  central-station  systems  at  present  in 
operation  in  the  States  of  Alabama,  Georgia  and  Ten- 
nesseee  have  an  aggregate  prime  generating  capacity 
estimated  at  1,230,000,000  kw.-hr.  annually,  and  it  is 
estimated  that  the  central-station  output  should  be 
increa.sed  by  700,000,000  kw.-hr.  annually  to  provide  for 
the  conversion  to  central-station  service  of  power  now 
being  generated  by  isolated  plants  and  for  normal 
industrial  growth  anticipated  within  the  next  five  to 
seven  years. 

As  the  best  means  of  increasing  the  aggregate  ca- 
pacity of  the  central-station  systems  of  the  three  states, 
and  to  include  economy  and  reliability,  it  is  recom- 
mended that  the  major  power  systems  now  in  these 
states  be  effectively  interconnected  by  transmission 
lines  and  the  best  available  resources  for  hydro-electric 


and  steam  power  be  developed  to  increase  the  interstate 
combined  systems.  An  examination  of  the  central 
power  systems  for  1919  conditions  shows  that  these 
systems,  when  operated  individually,  have  an  aggre- 
gate generating  capacity  capable  under  commercial  con- 
ditions of  producing  1,230,000,000  kw.-hr.  of  prime 
power  annually,  of  which  13  per  cent,  or  163,000,000 
kw.-hr.,  in  seasons  of  normal  river  flow  would  have  to 
be  produced  by  steam  plants  requiring  a  consumption 
of  190,000  tons  of  coal  annually.  By  effectively  inter- 
connecting these  systems  and  operating  them  for  the 
best  joint  economy  the  capacity  of  the  combined  systems 
would  be  increased  to  1,370,000,000  kw.-hr.  annually,  re- 
quiring in  years  of  normal  river  flow  the  production  of 
182,000,000  kw.-hr.  by  steam  with  the  consumption  of 
140,000  tons  of  coal.  An  increase  of  140,000,000  kw.-hr. 
in  the  generating  capacity  is  effected  by  complete  inter- 
connection and  joint  operation  as  above,  which  in  itself 
is  an  important  reason  for  interconnection. 

In  building  plants  for  increased  power  production 
needed  to  convert  isolated-plant  service  to  central- 
station  operation,  and  to  provide  for  industrial  growth, 
the  proposed  interstate  interconnected  power  system 
affords  a  marked  advantage  over  the  present  plan  of 
independent,  disconnected  or  inadequately  intercon- 
nected systems,  particularly  as  the  interconnected  sys- 
tem permits  the  use  of  the  most  economical  sources  of 
power  within  the  area  of  the  proposed  interstate  system, 
regardless  of  the  relative  location  of  these  sources  to 
localized  market  centers. 

Contemplating  the  adoption  of  this  plan,  and  in  order 
to  provide  increased  power  facilities  for  the  production 
of  700,000,000  kw.-hr.  annually — the  estimated  require- 
ment for  isolated-plant  conversion  and  industrial  growth 
within  the  next  five  to  seven  years — it  is  recommended 
that  a  hydro-electric  plant  be  built  on  the  Tallapoosa 
River,  Alabama,  near  Cherokee  Bluff,  together  with  a 
large  storage  reservoir.  The  present  power  systems 
combined  with  the  proposed  Tallapoosa  plants  would 
have  a  generating  capacity  of  2,100,000,000  kw.-hr.  an- 
nually, which  is  an  increase  of  730,000,000  kw.-hr.  over 
the  capacity  of  the  present  systems  if  interconnected 
and  jointly  operated. 

Building  for  increased  power  production  in  the  three 
states  under  consideration  should  not  and  will  not  cease 
with  the  installation  of  700,000,000  kw.-hr.  increase  in 
annual  capacity.  It  is  anticipated  that  with  this  in- 
crease provided  for  during  the  next  five  to  seven  years 
a  still  further  increase  in  capacity  should  be  under- 
taken for  growth  following  the  five-year  period,  and 
the  recommendation  of  Tallapoosa  is  made  with  a  view 
to  later  additions  to  the  generating  capacity  of  an  inter- 
state power  system  for  Alabama,  Georgia  and  Tennes- 
see, and  possibly  the  Carolinas.  The  Bartlett  Ferry  site 
may  be  developed  for  an  installation  of  36,000  kw.  This 
development,  when  interoperated  with  the  systems  of 
the  three  states,  would  make  possible  the  following 
generating  capacity: 


In  a  year  of  average  stream  flow:  Kw.-Hr. 

Hydro  power   2,120,000,000 

Steam  power 110,000,000 

Total   power 2,230,000,000 


Following  this,    if  still   further  development  is  re- 
quired, the   next  development   in  order  would  be  the 
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Mathias-Tallulah  development  on  the  Tallulah  River, 
Georgia,  between  the  Mathias  Reservoir  and  Tallulah 
Lake,  and  the  Tugaloo  development  on  the  Tugaloo 
River,  Georgia,  immediately  below  the  confluence  of  the 
Chattooga  River.  The  generating  capacity  of  the  entire 
system  with  these  developments  in  service  would  be: 

In  a  year  of  average  stream  flow :  Kw.-Hr. 

Hydro  power   2,3:{6,000,000 

Steam  power   164,000,000 

Total  power 2,500,000,000 

A  large  number  of  other  developments,  including 
steam  plants  at  coal-mine  centers,  were  examined  and 
compared  but  considered  less  favorably  than  those  men- 
tioned as  components  of  power  systems  composed  of  pres- 
ent central-station  systems  adequately  interconnected. 

The  great  advantages  of  interconnection  and  joint 
operation  of  power  systems  and  the  economy  in  build- 
ing for  increase  in  generating  capacity  apply  equally 
to  a  combination  of  the  privately  owned  power  com- 


WARRIOR  STEAM  PLANT,  ALABAMA 
POWER  COMPANY 

A  modern  steam  plant  located  at  Gorgas,  Ala.,  on  the  Warrior 
River.  It  contains  two  high  efficiency  steam  turbines  with  a  total 
capacity  of  50,000  kw.     One  shift  comprises  twenty  men. 


state  power  systems,  because  if  steam-plant  auxiliary 
power  is  to  be  used  with  the  Muscle  Shoals  power,  other 
steam  plants  already  constructed  are  more  favorably 
situated  than  the  government  steam  plant  for  furnish- 
ing the  bulk  of  this  supplementary  power. 

Still  further,  if  the  government  needs  do  not  require 
the  entire  output  of  the  Muscle  Shoals  plant,  it  would 
be  a  criminal  waste  to  deprive  the  indu.stries  of  Ala- 
bama and  adjacent  states  of  this  supply  of  power.  It 
should  be  emphasized  that  an  interconnected  power 
system,  as  here  recommended,  is  the  best  possible 
vehicle  for  taking  over  such  part  of  Muscle  Shoals' 
power  as  the  government  may  not  require  for  its  own 
uses  and  delivering  it  to  the  industries  of  the  Southern 
States,  and  that  to  make  provision  for  doing  this 
efficiently  such  use  of  the  surplus  power  should  be 
arranged  for  at  a  very  early  date  and  considered  in 
connection  with  private-plant  developments  to  the  end 
that  these  developments  may  be  of  a  character  that 
will  advantageously  supplement  Muscle  Shoals. 

It  is  recognized  that  the  resources  for  primary  power 
in  the  Southern  States  are  one  of  their  most  valuable 
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LOCK  12  HYDRO-ELECTRIC  DEVELOPMENT,  ALABAMA 
POWER  COMPANY 

A  modern  hydro-electric  plant  located  on  the  Coosa  River  In  the 
central  part  of  Alabama.  It  contains  five  units  and  has  a  total 
capacity  of  70,000  kw.     One  shift  comprises  six  men. 


panies  with  the  government  plants  now  building  at 
Muscle  Shoals.  The  characteristics  of  this  government 
power  and  the  gain  both  to  the  government  plant  and 
to  the  privately  owned  plants  that  would  result  from 
interconnection  and  exchange  of  facilities  were  an  im- 
portant consideration  in  the  recommendation  of  the 
Tallapoosa  River  project,  inasmuch  as  the  interstate 
combination,  with  other  power  substituted  for  Talla- 
poosa, might  be  quite  as  favorable  as  the  Tallapoosa 
power  in  the  combination  without  Muscle  Shoals.  Under 
the  present  laws,  the  government  hydro-electric  plant 
now  building  at  Muscle  Shoals  cannot  be  connected  to 
or  operated  in  conjunction  with  private  interests. 

The  government  hydro-electric  development  at  Muscle 
Shoals  will  be  on  a  variable  river  with  opportunity  for 
the  development  of  a  vast  amount  of  second-class  or 
nine  months'  power  and  a  relatively  small  proportion 
of  twelve  months'  or  primary  power.  A  government- 
owned  steam  plant  being  built  at  Muscle  Shoals  will  be 
capable  of  converting  a  portion  of  the  second-class 
power  into  prime  power,  but  it  cannot  do  so  as  eco- 
nomically as  by  combination   with  the  proposed   inter- 


assets  industrially,  and  the  Muscle  Shoals  development 
has  long  been  looked  upon  as  a  desirable  project,  par- 
ticuhrly  in  combination  with  navigation  improvements 
in  the  Tennessee  River.  Prior  to  the  war  a  private 
corporation  even  went  so  far  as  to  spend  several  hun- 
dred thousands  of  dollars  in  securing  property  rights, 
exploring  foundations  and  making  designs.  It  appears 
that  with  an  exchange  of  power  between  the  govern- 
ment interests  and  private  power  systems  maximum 
economy  will  result  to  both  interests,  whereas  if  the 
present  law  is  enforced,  the  government  will  lose  the 
economic  advantage  of  interchanging  power  with  exist- 
ing privately  owned  systems  and  Southern  industries 
will  be  deprived  of  the  benefit  of  Muscle  Shoals  power. 
The  proposed  interstate  power  systems  above  de- 
scribed, including  the  proposed  Tallapoosa  River  devel- 
opment, which  are  capable,  as  stated,  of  producing 
2,100,000,000  kw.-hr.  of  primary  power  annually,  if 
combined  and  operated  with  the  hydro-electric  plant  at 
Muscle  Shoals,  could  produce  in  a  year  of  normal  river 
flow  2,880,000,000  kw.-hr.  annually  of  primaiy  hydro- 
electric power  without  any  steam  generation. 


Effect  of  Coal  Situation 

Reports  from  Fifty-four  Central  Stations  Show  Storage  One-third  Normal — Prices  Average 

176  per  Cent  Higher,  Economy  and  Boiler  Rating  Are  Much  Impaired 

and  Operating  Difficulties  Are  Greatly  Increased 


WHILE  all  readers  of  the  Electrical 
World  know  the  effect  of  the  present 
coal  situation  in  their  immediate  neigh- 
borhood, the  specific  effects  on  storage, 
prices,  economy,  boiler  rating,  haulage,  etc.,  in  different 
parts  of  the  country  have  not  been  so  generally  familiar. 
Recognizing  this,  the  Electrical  World  has  collected 
data  from  fifty-four  central  stations  scattered  around 
the  United  States  and  having  a  total  coal  consumption 
of  2,214,568  tons  (January  to  June,  1920).  The  data 
are  presented  in  the  accompanying  table. 

With  few  exceptions,  the  present  supply  of  coal  is 
sufficient  only  to  meet  the  normal  operating  require- 
ments. No  particular  section  of  the  country  is  favored 
in  this  respect,  although  in  those  states  where  water 
power  is  predominant  the  situation  is  somewhat  better. 
Nearly  as  much  difficulty  is  experienced  by  those  com- 
panies operating  near  the  coal  fields  as  by  those  operat- 
ing in  more  remote  sections. 

With  an  average  of  only  twenty-two  days'  storage  as 
against  a  normal  supply  of  sixty  days,  it  is  very  evident 
that  there  is  a  low  margin  of  safety  in  the  present 
storage  of  companies.  Should  the  supply  of  coal  be 
interrupted  for  three  weeks,  electric  service  would  have 
to  be  curtailed  so  much  that  the  public  would  be  greatly 
inconvenienced  and  industrial  plants  subjected  to  great 
losses.  There  is  a  bright  side,  however,  in  that  some 
companies  report  slightly  better  deliveries  on  contract 
with  less  buying  in  the  open  market. 

In  the  two  sections  where  the  study  was  most  com- 
plete—namely, the  Eastern  Atlantic  and  Middle 
Western  States — storage  conditions  are  practically  the 
same,  twenty-two  Eastern  companies  reporting  an 
average  of  eighteen  days'  storage  on  hand  and  twenty- 
one  Western  companies  fourteen  days'  supply.  Normal 
requirements  of  Eastern  companies  would  average  fifty- 
one  days  and  those  of  the  Middle  West  companies 
thirty-six  days.  Present  storage  is,  therefore,  35  and 
39  per  cent  respectively  in  these  two  sections  of  the 
country. 

Even  if  coal  could  be  obtained  under  present  condi- 
tions, the  general  problem  of  utility  operation  is  far 
from  satisfactory.  Price  and  quality  of  coal  in  their 
effect  on  the  cost  of  power,  to  say  nothing  of  the  effect 
of  the  quality  on  operating  difficulties,  are  items  that 
should  certainly  be  taken  into  consideration  in  determin- 
ing equitable  rates.  A  comparison  with  conditions  in 
1914,  which  are  taken  as  normal,  show  that  utilities  are 
paying  from  80  per  cent  to  500  per  cent  more  for  coal. 
Reports  of  fourteen  Eastern  companies  show  an  average 
increase  of  190  per  cent  and  seventeen  Mid- Western 
utilities  show  average  increases  of  172  per  cent.  An 
average  of  forty-three  companies  shows  an  increase  of 
170  per  cent.  While  this  is  a  serious  problem  to  those 
companies  whose  rates  are  not  on  a  basis  of  coal  prices, 
the  most  intere.st  lies  in  the  general  reduction  in  the 
quality  of  coal.  Virtually  all  companies  are  buying  coal 
wherever  it  can  be  had,  but  even  those  companies  that 
are  obtaining  a  supply  from  the  same  sources  as  in 
1914  are  suffering  from  a  reduction  in  quality.  High 
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moisture  and  ash  content,  dirt,  sulphur,  clinkering  and 
difficulty  in  keeping  up  fires  have  reduced  the  efficiency 
of  the  boiler  room.  Although  their  coal  is  virtually  all 
bought  from  the  same  mines  as  in  1914,  twelve  of  these 
companies  which  had  modern  equipment  and  made  no 
change  are  burning  20  per  cent  more  coal  per  kilowatt- 
hour  than  they  did  in  1914,  owing  to  the  lower  quality 
of  the  coal.  These  same  companies  are  paying  an 
average  of  181  per  cent  more  for  coal  than  in  1914.  In 
other  words,  the  combined  increase  due  to  cost  of  coal 
and  loss  of  efficiency  is  217  per  cent.  The  plants  con- 
sidered are  typical  average  plants  with  a  coal  consump- 
tion of  2.0  lb.  to  4.0  lb.  per  kilowatt-hour. 

In  the  majority  of  cases,  plants  were  not  as  modernly 
equipped  in  1914  as  at  present,  so  that  there  has  been 
a  reduction  in  pounds  of  coal  burned  per  kilowatt-hour 
even  with  present  coal.  With  coal  of  the  same  grade 
as  that  of  1914,  the  increase  in  efficiency  would  be  even 
more  marked  for  those  companies  that  have  shown 
improvement.  It  is  evident,  therefore,  that  the  central 
station  is  not  realizing  on  the  result  of  careful  engineer- 
ing practice  in  so  far  as  increased  profits  are  concerned 
and  that  the  improvements  have  helped  only  to  meet 
the  present  condition  of  high  prices  and  poor  quality 
of  coal. 

An  average  of  3.8  lb.  of  coal  per  kilowatt-hour  is 
shown  by  twenty-one  Middle  Western  companies  and 
2.6  lb.  per  kilowatt-hour  by  twenty-one  Eastern  Atlantic 
companies.  A  conservative  estimate  would  show  a 
reduction  of  at  least  20  per  cent  in  these  figui'es,  if  it 
were  possible  to  secure  coal  of  the  same  quality  as  that 
used  in  1914.  This  in  spite  of  the  fact  that  prices  have 
increased  for  this  fuel  supposedly  of  the  same  grade. 

Coal  Being  Bought  Virtually  ix  the  Same 
Localities  as  1914 

In  general,  there  has  been  little  change  in  the  dis- 
trict from  which  coal  is  obtained  since  1914.  Of 
twenty-two  Middle  Western  companies,  sixteen  are  still 
obtaining  their  coal  in  local  districts  as  in  1914.  Three 
companies  that  had  formerly  been  using  Eastern  coal 
have  changed  to  local  coal  and  three  companies  still  con- 
tinue to  obtain  their  coal  from  Eastern  territory.  The 
hauls  of  Middle  Western  companies  are  about  400  miles 
( 644  km.)  as  a  maximum,  with  most  hauls  not  over  125 
miles  (201  km.).  In  the  Eastern  Atlantic  States  there 
has  been  very  little  change  in  the  source  of  supply  other 
than  local  changes.  The  maximum  haul  is  about  500 
miles  (804  km.),  with  a  haul  of  not  over  100  miles 
( 161  km.)  in  most  cases. 

Delivery  conditions  are  about  the  same  throughout 
the  country,  the  supply  received  being  sufficient  for 
immediate  requirements  in  most  cases.  In  numerous 
instances  operators  are  not  fulfilling  their  contracts 
iind  central-station  companies  have  found  it  necessary 
to  go  into  the  open  market  to  buy  coal  to  keep  the  plants 
operating. 

If  the  present  grade  of  coal  were  to  be  stored  in 
large  quantities,  it  is  probable  that  the  difficulties 
attendant  upon   such   storage   would   be   materially   in- 
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How  the  Coal  Situation  Has 

Affect<'( 
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HOW  THE  COAL  SITUATION  HAS  AFFECTED  CENTRAL  STATIONS  IN  THE  LAST  SIX  YEARS.    (Continued) 
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creased.  Owing,  however,  to  the  fact  that  storages  are 
in  most  cases  relatively  small,  and  that  in  case  heating 
takes  place  the  coal  can  be  used  immediately,  the  solu- 
tion of  the  storage  problem  is  not  so  involved  as  it 
would  normally  be.  Several  companies  report  more 
than  the  normal  difficulties  with  coal  storage,  but  in 
practically  every  case  the  trouble  has  been  overcome  by 
repiling  the  fuel  and  using  it  as  soon  as  possible.  The 
Public  Lighting  Commission  of  Detroit  reports  that  its 
coal  will  heat  in  about  thirty  days,  and  that  when 
heating  ensues  it  is  transferred  and  used  as  soon  as 
possible.  The  Empire  District  Electric  Company  of 
Joplin,  Mo.,  limits  the  storage  to  thirty  days  on  account 
of  trouble  experienced  in  firing.  The  Little  Rock 
(^Ark.)  Railway  &  Electric  Company  is  working  on  a 
5,000-ton  submerged  storage  to  eliminate  this  source 
of  trouble.  As  the  Denver  Gas  &  Electric  Company 
uses  lignite  coal,  the  storage  situation  is  so  difficult, 
on  account  of  spontaneous  combu.stion,  that  no  attempt 
is  made  to  store  more  than  a  twenty-four-hour  supply. 
Instead,  the  company  uses  bituminous  coal  for  storage 
purposes.  The  Alabama  Power  Company,  which  has 
had  some  trouble  with  spontaneous  combustion  of  stor- 
age coal,  has  overcome  the  difficulty  by  moving  the  coal 
with  a  crane. 

Expense  of  Storing  and  Handling  Coal 

So  many  factors  enter  into  the  cost  of  storing  and 
handling  coal  that  little  uniformity  is  .shown  in  the  costs 
given  for  this  work.  The  cost  for  unloading  and  han- 
dling through  bunkers  seems  to  be  in  the  neighborhood 
of  from  10  cents  to  15  cents  per  ton,  while  the  next 
uniform  price  for  yard  storage  and  handling  jumps  to 
50  cents  per  ton.  With  those  companies  which  maintain 
more  elaborate  storage  facilities  and  which  include  in 
their  figures  all  items — depreciation,  interest  on  the 
investment  and  everything  that  enters  into  this  ex- 
pense— the  cost  is  approximately  $1  per  ton. 

Difficulties  with  Burning  Present  Grade  of  Coal 

More  than  usual  difficulty  has  been  experienced  in 
burning  the  present  coals  on  account  of  their  high  ash 
content  and  dirt.  In  a  great  many  cases  clinkering  has 
given  considerable  trouble. 

The  Milwaukee  Railway  &  Light  Company  reports 
that  the  high  sulphur  content  injures  the  stacks  and 
buildings,  while  the  large  clinkers  damage  the  stokers. 
The  Board  of  Water  and  Electric  Light  Commissioners 
of  Lansing,  Mich.,  states  that  with  the  present  grade 
of  coal  the  grates  clog  up  so  much  that  the  fires  must 
be  pulled  occasionally  and  a  fresh  start  made.  The 
Trumbull  Public  Service  Company  of  Warren,  Ohio, 
reports  that  considerable  ignition  trouble  has  been  ex- 
perienced with  chain  grates  and  with  heating  of  the 
chains.  There  has  been  a  marked  increase  in  stoker  and 
furnace  maintenance  expense  due  to  inferior  grades  of 
coal  which  have  been  obtained  for  the  most  part  in  the 
open  market.  Removal  of  natural  draft  stokers  and 
replacement  with  forced  draft  underfeed  stokers  is 
contemplated  by  the  Duquesne  Light  Company.  A  com- 
bination of  coal  and  coke  oven  gas  for  fuel  has  improved 
oi>eration  of  chain  grate  natural  draft  stokers,  states 
the  Toledo  Railways  &  Light  Company. 

Reduced  boiler  rating  has  been  the  most  marked 
result  of  the  poor  coal,  this  reduction  having  been  re- 
ported to  be  as  high  as  20  per  cent  in  some  cases.  As 
a  result  of  these  troubles  companies  which  have  not 


installed  completely  modern  boiler-room  equipment  are 
either  doing  .so  or  are  contemplating  such  action.  The 
municipal  electric  light  plant  at  Hagerstown,  Md.,  ex- 
pects, for  instance,  to  put  in  stokers  and  other  acces- 
sories for  increasing  the  plant  efficiency.  One  company 
reports  that  it  will  change  from  a  turbine  stoker  drive 
to  a  variable-speed  motor.  In  some  cases  more  boilers 
are  being  installed  to  increase  the  plant  capacity  and 
make  up  for  the  loss.  The  Indiana  Railways  &  Light 
Company  of  Kokomo,  Ind.,  reports  that  clinker  troubles 
have  been  reduced  by  raising  the  water  backs  on  the 
chain  grates  in  order  to  let  very  large  clinkers  pass. 
The  Grand  .Junction  Electric,  Gas  &  Manufacturing 
Company  of  Grand  Junction,  Col.,  is  installing  stokers 
and  superheaters  and  raising  the  boilers  to  overcome 
some  of  these  difficulties.  The  Northern  Indiana  Gas 
&  Electric  Company  of  Michigan  City,  Ind.,  asserts  that 
the  solution  lies  in  better  furnaces,  higher  settings  and 
larger  grates. 

Labor  conditions  have  also  added  to  the  difficulties 
of  meeting  the  situation.  The  Newport  News  &  Hamp- 
ton Railway,  Gas  &  Electric  Company  of  Hampton,  Va., 
is  devoting  more  attention  to  training  firemen,  and 
other  companies  have  also  reported  increased  super- 
vision of  boiler-room  operation  as  well  as  an  enlarge- 
ment of  boiler-room  operating  forces.  The  Moline- 
Rock  Island  Manufacturing  Company  considers  that 
closer  supervision  and  refinements  of  operation  will  aid 
materially  in  the  solution  of  its  boiler-room  problem, 
which  is  that  of  reduced  boiler  capacity  due  to  the 
grade  of  coal.  The  New  Bedford  (Mass.)  Gas  &  Edison 
Light  Company  also  believes  that  greater  care  on  the 
part  of  firemen  is  needed.  The  Albuquerque  (N.  M.) 
Gas  &  Electric  Company  is  changing  its  coal-burning 
equipment  and  will  burn  wood-refuse  fuel.  The  Charles- 
ton (S.  C.)  Consolidated  Railway  &  Lighting  Company 
reports  that  additional  stokered  boilers  will  be  required 
as  well  as  more  efficient  units. 

From  a  survey  of  the  general  situation  it  is  evident 
that  those  plants  which  do  not  have  all  of  the  refine- 
ments of  equipment  will  be  compelled  to  install  new 
apparatus  if  the  present  situation  continues.  Even 
those  companies  which  are  well  equipped  will  neces- 
sarily have  to  give  closer  supervision  to  operating  con- 
ditions in  the  boiler  room. 


Water  Power  Conservation  Urged 
for  North  Carolina 

A  COMPLETE  compilation  of  data  relating  to  the 
present  status  of  power  demand  in  the  state,  a 
power  census;  a  comprehensive  survey  of  the  water 
power  resources;  the  development  of  a  general  scheme 
for  district  power  service  through  proper  interconnec- 
tion ;  and  the  passage  of  a  water  power  conservation 
law  similar  to  those  of  California  and  New  York  which 
retain  to  the  state  authority  over  their  water  and  forest 
resources,  are  the  recommendations  for  the  plans  of  a 
definite  and  constructive  program  presented  to  the 
North  Carolina  State  Chamber  of  Commerce  in  the 
power  report  rendered  recently  by  Thorndike  Saville, 
hydraulic  engineer,  N.  C.  Geological  and  Economic 
Survey.  This  report  estimates  that  325,000  hp.  of  hydro- 
electric energy  is  developed  in  that  state,  but  of  this 
only  125,000  hp.  is  available  for  general  use  within  the 
state.  The  possible  further  development  should  exceed 
1,000,000  hp. 


Lighting  Plays  Important  Part  in  Artistic  Productions  at  the 
Capitol  Theater,  New  York  City 


A — Orii-  of  II]'  >in.ilh  1  il.pjii.-.s  willi  ii\.,l;il  .  luitulilicT  :ini1 
love  lighting  In  different  colors.  B — I'lntor  plocc  for  mez- 
zanine lobby  where  chandelier,  wall  brackets  and  cove  light- 
ing are  combint  d  witli  pleasing  effect,  c; — One  of  tlic  panel.s 
for    lighting   main    floor    under   balcony.      D — -Main    lobby    la 


111  iUhiliUy  life'lilici  Willi  iiriKitr  i  li;imleliii>.  cuvcs  and  wall 
l)i'acl<et.s,  B — Rest  room  tastefully  decorated  in  Ian,  white 
and  gold  and  lighted  with  amber  lamps.  E — Typical  exit 
lighted  with  amber  bracket  lamps.  The  various  lighting  ef- 
frc(s  in  tile  auditorium  are  blended  into  a  harmonious  whole 


Lighting  the  WorkFs  Largest  Theater 

Extensive  Use  of  Lighting  Equipment  at  Capitol  Theater, 
New  York,  Shows  Increasing  Importance  of  Lighting  in  the 
Modern  Theater     Wonderful  Opportunity  for  Electrical  Effects 


SOME  idea  of  the 
extensive  equip- 
ment required 
for  interior  and  ex- 
terior lighting  of  ;i 
modern  theater  may 
be  gleaned  from  a 
brief  discussion  of 
the  electrical  instal- 
lation at  the  Capitol 
Theater  in  New- 
York  City,  which 
was  opened  just  a 
year  ago.  With 
a  seating  capacity 
of  ,5,300,  it  is  said 
to  be  the  largest 
theater  in  the  world. 
The  entertainment 
consists  of  the  com- 
bination of  motion- 
picture  and  musical 
features,  and  in 
connection  with  the 
latter    the    lighting 

of  the  stage  and  auditorium  offers  endless  opportunity 
for  effective  production.  Such  is  the  importance  of  the 
lighting  that  a  "lighting  rehearsal"  is  held  each  week  in 
preparation  of  the  new  program.  At  this  rehearsal 
appropriate  lighting  effects  are  worked  out  by  S.  I.. 
Rothafel,  who  is  a  pioneer  in  this  form  of  entertain- 
ment. From  the  table  of  equipment  may  be  seen  the 
color  and  electrical  resources  available. 

The  principal  problems  in  lighting  the  auditorium 
are  to  supply  a  soft,  harmonious  illumination,  bright 
enough  to  permit  programs  to  be  readily  consulted  but 


stage  Level 


ArniT"!!!'  M   OF  CMMTOL  THEATEH,  S 
IN  CHANDELIER  AND 


while  the  chandeliers 
and  wall  clusters  are 
largely  equipped 
with  amber  lamps. 

A  large  dome  in 
the  center  is  lighted 
by  lamps  concealed 
in  a  cove  around  the 
edge  of  the  dome, 
using  one  of  the 
three  colors  availa- 
ble. From  the  center 
of  the  dome  is  also 
suspended  a  huge 
rrystal  chandelier. 
An  interesting  shad- 
ow effect  is  produced 
liy  the  crystals  when 
the  spotlights  are 
directed  through 
them  upon  the  stage. 
Then  smaller  domes 
are  arranged  simi- 
larly for  lighting  the 
auditorium.  The 
main  floor,  under  the  balcony,  on  the  other  hand,  is  taken 
care  of  by  panel  lighting.  Recesses  in  the  ceiling  under 
the  balcony  are  equipped  with  colored  lamps,  which  give 
a  soft,  diffused  light  through  the  slightly  projecting  glass 
panels  beneath  them.  Panel  lighting  thus  gives  a  sky- 
light effect  when  the  lamps  are  arranged  to  give  uniform 
illumination  over  the  glass.  The  combined  effect  of 
cove,  panel  and  direct  lighting  is  particularly  pleasant 
and  the  colors  are  used  with  care  in  the  interest  of 
general  harmony,  depending  upon  what  may  be  deemed 
appropriate  for  the  music  or  other  features  presented. 
For  the  stage  four  principal  sources  of  light  are 
available,  namely,  footlights,  border  lights,  "bunch" 
lights  or  floodlights,  and  spotlights.     The  footlights  are 

1^ , 


HOWING   MAIN    DOME;    100   LAMPS 
1,095  COVE  LAMPS 


Border  Lights 


FIG.  1 — DETAILS  OF  COVES,  FOOTLIGHTS  AND  BORDER  LIGHTS 


^iat  Whr,yf^fle.-t^"gSi'r'ac^ 


iy^yfy~''y~Tty^TzT~TyT. 


Moree/iJ-. 


Ctf/usitv  Class-.. 


FIG.  2 — CROSS-SECTION  OF  PANEL  LIGHTING  UNIT 


not  SO  intense  that  the  contrast  from  the  dark  scenes 
becomes  disagreeable.  When  dimmed  the  illumination 
should  be  sufficient  to  permit  entrance  and  egress  of 
spectators  without  difficulty.  In  lighting  the  auditorium 
of  the  Capitol  Theater,  where  tan,  brown  and  gold  pre- 
dominate on  walls  and  ceiling,  three  colors  are  available 
in  the  concealed  lighting,  namely,  canary,  red  and  blue. 


directed  up  and  back  upon  the  stage,  while  from  the 
border  lights,  arranged  in  rows  above  the  stage,  light  is 
directed  down  and  back  upon  the  stage.  In  the  present 
instance  foot  and  border  lights  are  equipped  with  lamps 
in  four  colors,  white,  red,  blue  and  green.  The 
"bunches,"  1,000-watt  floodlight  units,  are  arranged 
above,  behind  and  in  the  wings  of  the  stage,  and  they 
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may  be  provided  with  screens  of  any  color  for  the  par- 
ticular purpose  in  hand.  Of  the  ten  spotlights,  eight 
are  mounted  in  a  booth  at  the  rear  of  the  balcony  and 
two  in  the  wings  of  the 
stage.  The  "spots"  and 
"floods,"  provided,  as  they 
are  in  this  case,  with  dim- 
mers of  generous  propor- 
tions, constitute  a  powerful 
battery  of  lighting  units  for 
the  director's  manipulation. 
Frequent  reference  has 
been  made  to  the  use  of 
different  colors  and  the  use 
of  dimmers.  These  are  con- 
trolled by  the  electrician  at 
the  switchboard,  where  the 
prearranged  lighting  sched- 
ule is  kept  at  hand.  A 
scheme  of  switching  is 
used  whereby  individual 
circuit  switches  may  be 
operated  beforehand  and 
then  connected  to  the  bus 
by     a     master     controller. 

This  gives  the  electrician  ample  time  to  prepare  for  a 
change  in  the  lighting,  also  a  means  of  closing  several 
circuits    simultaneously.      The    wiring    scheme    is    par- 


CONTROL  BOARD  FOR  HOUSE  AND  STAGE 


ticularly  flexible,  permitting  the  use  of  dimmers  on 
practically  any  combinations  of  lamps  or  colors.  One 
color  on  the  stage  may  be  faded  out  as  another  color 

increases  by  an  interlock- 
ing device  on  the  dimmer 
control  wheel,  and  by  cross- 
interlocking  of  house  and 
stage  dimmers  the  house 
lights  may  be  raised  while 
■  the  stage  lights  are  low- 
ered or  vice  versa. 

Stage  and  house  dimmer 
control  wheels  are  shown  at 
A  and  B;  C  is  the  main 
stage  master  switch,  while 
D,  E,  F  and  G  are  color 
master  controls  for  stage 
lamps  and  H,  I  and  J  for 
the  house.  K  controls  mis- 
cellaneous stage  outlets. 

The    table    shows    there 

are    in    regular    use    more 

than  17,000  lamps,  from  the 

10-watt  sign  lamps  to  the 

1,000  -  watt       floodlighting 

units,  and  that  these  represent  a  connected  load  of  about 

450  kw.,  exclusive  of  the  picture  machines,  organ  motors 

and  other  apparatus.    The  average  energy  consumption 


DETAILS  OF  PRIXCIPAL  LIGHTING  EQUIPMENT  AT  CAPITOL  THEATRE 

Watts  Total                                                                              Watts 

Lamps    F'ach       Color                 Color  Watts  of                                         Number  Lamps    Each       Color               Color 

Total     Lamp      tamp         Surroundings  Lamps         Main  Units                  Each    Total      Lamp      Lamp         Surroundings 

AUDITORIUM  MAIN  LOBBY 

400         25  Amber  Faint    purple  One  chandelier 42         42         25  White  Brown,  gold, 

Canary,    red,       and  gold  10,000        ^         ,       .  ,.                       ■,.         ,^         ,c  Tin,-.                       white 

1095         25       blue  Faint  purple  Two  chandeliers 24         48         25  White  Brown,    gold, 

and  gold  27,375       „                                                   ,„„         i.  wi,-.                 n                 n 

Coves 300         25  White  Brown,    gold, 

120         25  Amber                Faint    purple  t       u      .    .                           o          .o         it   a     u                     white 

Canary,    red,       and  gold  3,000        Two  brackets 9  18         25  Amber  Brown,    gold, 

1,152       25       blue                Faint    purple  .,.,.,,•                           .            »         ,=    a     u                       white 

and  gold  28.800        Two  chandeliers 4  8         25  Amber  Brown 

40         25  Amber              Faint    purple  MEZZANINE 

Canary,    red,       and  gold  1,000        Five  chandeliers 9         45         25  Canary  White,  tan, 

768         25       blue                Faint    purple  golj 

andgold  19,200        f^y^j 5Q0         25  White  White,  tan, 

255          25  Ked,  canary.  Faint    purple  Eighteen  wall  brackets         2         36         25  Canary               White,   tan, 

blue                      andgold  6,400             "                                                                                                                .^y 

144  25  Red,  canary.  Faint    purple 

blue                   andgold  3,600                                                             UPPER  LOBBY 

48         25  Amber               ^'grem  ^°    '  1,200       Three  chandeliers. . .           4         12         "White                Light  tan 

64         25  Amber  Brown, gold  1,600        Fourdomes I  4         25  White  Tan 

70         25  Amber                Brown,gold  1,750                                               SIGNS  AND  MARQUISE  (Outside) 

8         25  Amber               Brown,    gold.  Marquise  (above)... .                  1.649          10  Amber 

Amber                   green  200        Marquise  (below).. . .                    205         50Whitcand 

24         25                              Brown,   gold,  aniber 

,^    Canary,  red,       green  500        Four  large  globes.  ..  .                         4        100  W'hite 

600         25       blue                Brownand  Attraction  Tamps.  ..  .                  1,000          lOWhileand 

,,  „,,.,                     n-'^       >,  ■                  (changeable)                                                        amber 

27         25  White                 Ian    brown.  Main  vertical  sign. , .                2,470         10  Amber  and 

gold  675                                                                                          ^^.hi,p 

STAGE  Roofsigns 3,717  IOAmbpr,red, 

1,224         25     Amber,   red,  and  white 

58    1,000  AH  colors""  '"'*'"'                                             LADIES' REST  ROOM  (Meiianine) 

(by  use  of  screens)  58,000        ,Six  wall  brackets                    5         30         25  Amber               Tan,  white, 

10         75  gold 

.,..     '"■!,'2^)L^f'°"j  ^^■^'"'       One  chandeUer                      9           9         25  White               Tan,  white. 

354         25  White,  red,  lold 

„  „,'>!'«^-8'Jcn  8,850        Miseollancous 7         50  White  White 

80         25  White,  red, 

„„,!'!""'•«'■'"'"  ?'S22                                             LADIES' ROOM  (Orchestra  Floor) 

120         10  White  1,200 

4    1,000  White  4,000        One  chandelier 14  14         25  Amber  Tan 

Eight  brackets 2         15         25  Amber  Tan 

ENTRANCE 

90          50  White,                  Brown,  tan,  MEN'S  ROOM 

,c  «,•.•.  n"'"'*    .  ^■^'"'       Two  chandeliers 5         10         25  White  White 

10  25  White  Brown,   tan,  ^^^        Mi«ellaneous 2         50  White 

9         50  White                  White,  tan,  MISCELLANEOUS 

gold  450 

20         25  Amber                White,   tan,  Hnllwa.vs,  stairways, 

gold  500            storerooms,  etc. .. .                     150 

150         25  White                 White,   tan,  ,,,„ 

gold  3.750  Total 17.637 


Number 
Main  Units  Each 

Main  dome: 

Chandelier 400 

Coves 1,095 

Six  domes: 

Chandelier 20 

Coves 192 

Four  domes: 
Chandelier 10 

Coves 192 

Eight  panels 32 

Eight  panels 18 

.Sixteen  bracket 

clusters 3 

Four  box  standards . .  16 

Two  box  chandeliers.  35 

Four  bracket  clusters .  2 

Eight  bracket  clusters  3 

Orchestra  coves 

Three  chandeliers. ...  9 

Six  borders 204 

Fifty-eight    "bunch" 

or  flood  lamps 

Ten  spotlamps 

Front  footlights 

Hear  foot  lights 

•Sixty  orchestra  stands  2 

Four  columns I 

One  row  over  booth. . 

Two  chandeliers 5 

One  chandelier 9 

Four  bracket  clusters         5 
Coves 


Total 

Watts  of 

Lamps 


1,050 
1,200 
7.500 


450 
200 


1,125 

12,500 

900 


300 
100 


16,490 

10,250 
400 

10.000 

24,700 

37,170 


750 


225 
350 


350 
400 


250 
100 


7,000 
451.010 
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per  month  is  60,000  kw.-hr.  There  are  five  picture 
machines,  each  rated  at  100  amp.,  two  of  which  are  in 
use  at  the  same  time,  one  for  reserve,  while  two  15-hp. 
direct-current  shunt  motors  supply  the  organ. 

Particular  care  was  e.\ercised  in  preserving  the 
architecture  of  the  building  exterior  against  the  use  of 
unsightly  and  disfiguring  signs.  Aside  from  the  roof 
signs,  which  may  be  seen  from  a  considerable  dis- 
tance, and  the  attraction  signs  on  the  marquise  there 
is  but  one  large  sign  giving  the  name  of  the  theater. 
This  is  hung  vertically  in  front  of  the  building. 

Lighting  in  the  lobbies  and  rest  rooms  has  been 
carried  out  with  the  same  care  as'  in  the  auditorium, 
though  the  problems  here  are,  of  course,  much  simpler. 
A  combination  of  cove  lighting,  chandeliers  and  wall 
brackets  is  used  in  the  lobbies,  and  there  is  a  gradual 
change  from  predominating  white  at  the  entrance  to 
tan,  brown  and  gold  in  the  interior. 

In  order  to  keep  all  performances  up  to  the  minute 


of  the  schedule  a  dial  switch  s  is  provided  for  the  stage 
manager  from  which  he  may  signal  to  the  orchestra 
director  and  the  picture  machine  operator,  indicating 
that  the  performance  is  ahead  of  or  behind  schedule, 
when  a  new  number  on  the  program  is  ta  be  started  and 
so  on.  The  stage  manager's  equipment  may  be  seen  at 
the  left  of  the  switchboard  in  the  photograph. 

The  theater,  which  embodies  the  principles  of  archi- 
tectural lighting  originated  by  Mr.  Rothafel,  was  de- 
signed by  Thomas  W.  Lamb,  architect,  while  the  electri- 
cal work  was  put  in  and  the  switchboard  was  furnished 
by  the  Edwards  Construction  Company.  The  dimmers 
were  furnished  by  the  Cutler-Hammer  Manufacturing 
Company  and  the  lighting  fixtures  by  the  Black  &  Boyd 
Manufacturing  Company.  The  data  concerning  the 
lighting  equipment  was  obtained  through  the  co-opera- 
tion of  William  Edwards,  chief  electrician  of  the  Capitol 
Theater.  Electric  service  for  this  theater  is  furnished 
by  the  United   Electric  Light  &  Power  Company. 


Factors  Determining  Generator  Design 

The  Waterwheel-Driven  Generators  in  the  New  100,000-Hp.  Extension  of  the 
Niagara  Falls  Company  Are  Exceeded  in  Rating  by  Only  a  Few  Steam  Turbines 
— Some  of  the  Design  Problems    Involved  in  These  Units  Are  Considered 


FOR  the  extension  to  Station  No.  3  the  Niagara 
Falls  Power  Company  placed  orders  for  three 
generators  with  three  different  manufacturers. 
While  about  all  that  was  specified  was  the  high- 
est efficiency  consistent  with  other  desirable  and  impor- 
tant characteristics,  such  as  reliability,  no  restrictions 
as  to  the  kind  of  material  or  weights  of  parts  were 
placed  upon  the  designer.  They  are  so  nearly  alike  in 
external  appearance,  however,  that  they  might  well  have 
been  built  from  the  same  patterns.  Features  of  these 
machines  are  now  given  by  the  several  designing 
engineers. 

Reliability  Is  Keynote  of  Generator 

Problems   Arising   in   the   Selection   of   Number   of  Stator 

Slots,    Provision   for    Insulation    and    Support    of 

Coils  and  Thrust  Bearing  Design  Are  Discussed 

By  F.  D.  Newbury 

WestlnRliousc   Electric  &  Manufacturing  Company 

THE  32,500-kva.  generator  built  for  the  Niagara 
Falls  Power  Company  by  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  is  notable  chiefly  for  its 
size  and  for  precautions  taken  in  its  design  and  con- 
struction to  assure  reliability  and  safety  in  operation. 
Owing  to  the  rating  of  the  unit  (.12.000  volts,  1,565 
amp.,  25  cycles  and  150  r.p.m.),  certain  details  of  design 
attracted  particular  attention,  namely,  the  number  of 
slots  to  use,  armature-coil  insulation  for  12,000  volts, 
support  of  coil  ends,  rotor  construction,  field-coil  insu- 
lation, hearing  support,  lubrication  and  ventilation. 
The  factors  which  were  taken  into  consideration  in  de- 
cidinjr  on  these  details  are  discussed  in  the  table 
opposite. 

Number  of  Armature  Slots. — The  number  of  armature 
slots   is   a   detail   that    received   considerable   thought 


•Third  installment  ot  a  symposium  on  the  100.000-hp.  extension 
to  Station  No.  3  of  the  Niagara  Falls  Power  Company  ;  see  Sept. 
18  and  Oct.  2  Issues  of  the  Electrical  World. 


during  the  design.  The  choice  was  between  240  slots 
and  300  slots,  the  larger  number  being  finally  selected. 
The  advantages  of  the  smaller  number  of  slots  are 
greater  ratio  of  copper  to  insulation  space  and  a  more 
rigid  and  stronger  coil  due  to  the  greater  ratio  of  coil 


PIUN'CIPAI.  DIMEN.'JIONS  AND  WEIGHTS  OF  32.501)-KVA.,  12.000-VOLT. 
THREE-PUASK.  25-CYCLE,  150-R.P.M.  WESTINGHOU.SE  GENERATOR 

Stator 

Outside  diameter  of  core 228  in. 

Inside  diameter  of  core 197  in. 

Core  width  (including  30 — j  in  air  ducia) 65in. 

Number  armature  alota 300 

Dimensions  of  slots 75  x  4.75  (over  all) 

Coila  loratcd  in  slots .      I  and    1 4 

Armature  winding Y     connected  —  4     parallel  cirruita 

Size  of  conductor  strands {  !  1 M  x    !  274  '(bar?)  '*'"^' 

Arrangement  of  conductors See  illustration 

Turns  per  phase  in  series 75 

Development  length  —  one  turn 257  in. 

Rotor 

Outifide  ditimctcr 196  in. 

Single  air  gap 0. 5  in. 

Pole  face 21  in.  x  65  in. 

Pole  body 15  in.  x  65  in. 

Radial  height  of  pole I2|  in. 

Field  winding 42$    turns   per   pole 

.  203  X  2 .  25  bare  strap 

Developed  length  — one  turn 167  in. 

Amperes  excitation  no.  load  12.000  volts 323 

Amperes  excitation  1,565  amp.  12,000  volts,  80  per  cent  P. F 632 

Weights 

Total  weight  of  generator 650.000  pounds 

Total  load  on  thrust  bearing 478.000  pounds 

Weight  of  generator  rotor  with  shaft 318.000  pounds 

Weight  of  one  pole  and  roil, 4.800  pounds 

Net  weight  armature  punchings 1 33,000  pounds 

Weight  top  supporting  bracket 58.000  pounds 

Total  weight  copper 33.000  pounds 

Flywheel  effect  rotor  (FR«) 11.500,000 

Shaft  and  bearings 

Outside  diameter  thrust  bearing 49  in. 

Total  bearing  surface — thrust  bearing -  1,350  in. 

Dimensiund  upper  guide  bearing 25  in.  diameter  42  in.    length 

Maximum  diameter  shaft 28  in. 

Outside  diameter  shaft  flange 45  in. 


width  to  coil  depth.  This  is  a  matter  of  considerable 
importance  in  insulating  long  coils  with  mica.  The 
important  advantage  of  the  larger  number  of  slots,  and 
the  one  that  decided  the  selection,  is  the  greater  ratio 
of  coil  surface  to  copper  loss  and  the  resulting  ability 
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to  transmit  the  heat  developed  in  the  copper  through 
the  insulation  with  a  lower  temperature  drop.  A  0.75- 
in.  slot  is  narrower  than  is  commonly  used  in  a  large 
12,000-volt  generator.  The  ratio  of  bare  copper  width 
to  the  punched  .size  of  the  slot  is,  however,  0.44,  which 
is  good  considering  the  high  voltage  and  narrow  slot 
and  is  possible  largely  because  of  the  compact  machine- 
wrapped  coil  insulation. 

The  importance  of  a  large  ratio  between  armature 
coil  surface  and  armature  copper  loss  is  sometimes 
overlooked.  The  problem  of  dissipating  the  armature 
copper  loss  is  very  largely  a  problem  of  heat-conduction 
through  the  armature-coil  insulation.  In  high-voltage 
25-cycle  generators,  having  relatively  low  tooth  losses 


Armature  Coil  Insulation. — One  of  the  distinctive 
features  of  this  generator  is  the  heat-resisting  qualities 
of  the  insulation.  Mica  is  used  as  the  insulating  mate- 
rial beginning  with  the  bare  copper  conductor.  This 
type  of  insulation  has  been  developed  particularly  for 
the  larger  60-cycle  steam-turbine  driven  generators,  in 
which  it  is  impossible  to  design  the  windings  so  that 
the  copper  temperature  is  within  the  safe  limit  for 
ordinary  vegetable  fiber  insulation.  This  mica  insula- 
tion is  regularly  guaranteed  for  operation  up  to  a  tem- 
perature of  150  deg.,  and  it  has  been  successfully 
tested  up  to  300  and  400  deg.  for  short  periods.  Its 
use  in  the  present  instance  was  not  dictated  by  operating 
temperatures,  as  these  are  well  below  100  deg.    (even 


FIG.  1 — SECTION  THROUGH  PORTION  OF  STATOR  SHOWING  SUPPORT   OF  END  COILS.      FIG.  2 — SIMPLIFIED  ARMATURE   WINDING 


.\s   seen    in    Fig:.    2,    parallel    grouping    of    coils    is    accomplished 
through  buses  shown  by  the  si.\  outside  circular  arcs.      Six   leads 

and  core  temperatures,  roughly  two-thirds  of  the  tem- 
perature rise  of  the  copper  is  due  to  the  temperature 
drop  through  the  insulation  and  only  one-third  is  due  to 
the  temperature  rise  of  the  armature  teeth  above  the 
cooling  air.  It  follows,  therefore,  that  the  factors 
affecting  the  dissipation  of  heat  by  ventilation  are  rela- 
tively only  half  as  important  as  factors  affecting  the 
conduction  of  heat  through  the  insulation.  To  illus- 
trate: Assume  a  total  armature  copper  temperature 
rise  of  60  deg.,  then  20  or  25  deg.  would  be  the  tem- 
perature rise  of  the  armature  teeth  above  the  cooling 
air  and  the  balance  would  be  the  temperature  drop 
through  the  coil  insulation.  If  by  some  means,  such 
as  doubling  the  quantity  of  cooling  air  or  doubling  the 
surface  exposed  to  the  air,  the  heat  dissipation  by  con- 
vection could  be  doubled,  the  copper  temperature  rise 
would  be  reduced  by  10  or  12  deg.  If,  on  the  other 
hand,  the  drop  through  the  insulation  could  be  cut  in 
half  by  increasing  the  coil  surface  or  by  decreasing  the 
thickness  of  insulation,  then  the  copper  temperature 
rise  would  be  reduced  by  approximately  20  deg.  This 
discussion  is  based  on  the  assumption  of  long  cores 
(as  in  the  present  case),  in  which  the  ventilation  of 
the  coil  ends  has  very  little  influence  on  the  temperature 
of  the  copper  in  the  center  of  the  core. 


arc  taken  off  (both  ends  of  three  phases)  and  the  star  and 
neutral  connection  made  outside  of  the  machine. 

allowing  for  inevitable  differences  between  measured 
temperatures  and  the  actual  copper  temperature),  but 
it  was  used  in  accordance  with  the  builders'  policy  to 
use  the  best  materials  and  constructions  available  and 
thereby  provide  the  maximum  operating  factors  of 
safety. 

The  detail  construction  of  the  armature  coil  will  be 
understood  by  reference  to  accompanying  illustrations. 
Each  coil  consists  of  three  active  conductors  and  each 
conductor  is  built  up  of  four  strands  or  wires.  The 
single  conductor  is  split  up  in  this  way  in  order  to 
reduce  eddy  currents.  The  winding  is  also  connected  in 
several  parallel  circuits  for  this  same  reason,  as  well  as 
for  the  additional  purpose  of  obtaining  the  desired 
number  of  conductors. 

The  coils  are  formed  of  bare  copper  ribbon.  Two 
sizes  of  strap  are  used,  so  that  complete  strand  insula- 
tion is  provided  by  taping  the  two  larger  ribbons  with 
mica  tape.  Each  group  of  four  strands,  forming  an 
active  conductor,  is  insulated  with  mica  tape  and  the 
insulation  between  conductors  is  reinforced  by  strips 
of  hard-baked  mica.  The  three  conductors  of  one  coil 
are  then  assembled  and  the  complete  coil  bound  with 
thin  cotton  tape,  after  which  the  straight  parts  to  be 
embedded   in  the  slots  are  brushed  with   bakelite,  and 
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these  parts  are  pressed  to  the  required  dimensions  in  a 
steam  press.  This  solidifies  the  bakelite  and  makes  the 
straight  parts  of  the  coil  sufficiently  strong  and  rigid 
to  withstand  the  twisting  forces  of  the  wrapping  ma- 
chine. The  ends  of  the  coils,  which  must  be  relatively 
flexible,  are  impregnated  in  a  vacuum  tank  with  hydro- 
lene. 

After  this  impregnation,  the  mica  wrapper  is  applied 
to  the  straight  parts  of  the  coil.    The  wrapper  is  first 


that  are  possible  with  mica  and  to  the  higher  specific 
inductive  capacity  of  this  material. 

Armature  Coil  Supportn. — The  coil  ends  are  so  shaped 
that  the  conical  surface  formed  by  the  complete  winding 
forms  an  angle  of  60  deg.  with  the  armature  air  gap 
surface.  This  is  done  to  provide  room  for  the  coil 
bracing  and  to  decrease  the  axial  length  of  the  coil 
ends.  Liberal  ventilating  spaces  are  provided  between 
coil  ends,  which  are  also  necessaiy  for  the  bronze  bolts 


applied  to  the  coil  in  sheet  form  by  hand,  being  drawn  of  the  coil  supports.  This  type  of  coil  support  has  been 
around  the  coil  rather  loosely.  It  is  then  placed  in  a  developed  for  the  largest  steam-turbine  generators  and 
wrapping    machine    equipped    with    electrically    heated     provides  an  unusually  large  factor  of  safety  when  applied 

to  a  20-pole  water-wheel  generator.     This   is   another 


ironing  plates,  which  revolve  around  the  coil,  heating 
and  softening  the  bond.  This  permits  the  different 
turns  of  the  wrapper  to  slide,  one  on  the  other,  and  with 
the  heavy  pressure  exerted  by  the  ironing  plates  pro- 
duces an  extremely 
solid  and  compact  in- 
sulating wall.  This 
mach  i  ne-wrapping 
process  has  two  im- 
portant advantages 
due  to  the  compact- 
ness with  which  the 
insulation  is  applied. 
The  relatively  poor 
heat  conductivity  of 
all  coil-insulating  ma- 
terials is  due  to  the 
minute  layers  of  air 
between  the  layers  of 
insulating  material. 
Conseq  uently,  the 
more  tightly  the  in- 
sulation can  be 
wrapped  and  the  more 
completely  these  air 
IMckets  are  elimi- 
nated the  better  will 
be  the  heat  conduc- 
tivity of  the  insulat- 
ing wall.  The  total 
thickness  of  the  in- 
sulating wall  is  also 
reduced,      and      thus 


FIG.  3 — SECTION  OF  COMPLETED  ARMATURE  IN  PLACE 

These   windings  ere   connecteil   In   iiarallel   with   three   similar  sections  by 
neav.v  Ijusp.t  stiown  at  the  lop     Fie.   -  .^hows  the  armature  wlndine  scheme. 


instance  of  using  the  best  available  construction  and 
providing  a  very  liberal  factor  of  safety.  The  straight 
parts  of  the  coils  immediately  outside  the  core  are  sup- 
ported, in  a  circum- 
ferential direction, 
by  carefully  fitted 
wood  blocks. 

Rotor  Construction. 
— The  rotating  part  is 
guaranteed  to  oper- 
ate safely  at  100  per 
cent  overspeed  and  at 
this  speed  the  surface 
velocity  is  15,400  feet 
per  minute.  This  is  a 
relatively  low  angu- 
lar velocity — less  than 
one-sixth  that  of  large 
60-cycle  turbo-genera- 
tors —  so  that  the 
stress  conditions  are 
relatively  easy  and 
can  be  taken  care  of 
by  any  one  of  a  num- 
ber of  well-estab- 
lished constructions. 
The  spider  hub  and 
arms  form  a  single 
casting.  Each  arm 
carries  two  small 
dovetail  slots  for 
spacing     the     punch- 


relatively  more  space  is  available  for  the  active  materials. 

The  curved  ends  of  the  armature  coils  are  insulated 
svith  a  number  of  overlapping  layers  of  varni.sh-treated 
cloth,  each  layer  being  brushed  with  insulating  varnish. 
Cloth  insulation  is  best  suited  for  this  part  of  the  coil 
on  account  of  the  curved  form  of  the  coil  and  the  re- 
quired flexibility  while  placing  the  coils  in  the  slots. 
The  temperature  of  the  coil  ends  is  low  compared  to 
that  at  the  center  of  the  core,  so  that  cloth  insulation 
tan  be  used  with  a  liberal  factor  of  safety  notwithstand- 
ing its  low  safe  temperature. 

Mica  insulation  requires  no  protection  again.st  the 
disintegrating  effects  of  static  discharge  or  corona. 
such  as,  for  example,  the  grounded  metallic  sheath  that 
is  sometimes  used  when  varnished  cloth  or  paper  is 
used  in  high-voltage  generators  for  the  slot  insulation. 
Many  years'  experience  with  mica  insulation  has  proved 
beyond  question  that  this  material  is  unaffected  by 
corona  at  the  voltage  gradients  ordinarily  employed. 
At  the  same  time  static  discharge  is  more  commonly 
present — evidenced  by  ozone— in  mica-insulated  genera- 
tors than  in  those  employing  vegetable  fiber  insulation. 
This  is  due,  of  course,  to  the  higher  voltage  gradients 


ings  in  building  up  the  rim,  but  these  small  dovetails 
are  not  depended  on  to  carry  any  of  the  radial  load 
imposed  b.v  the  rim,  poles  and  field  coils. 

Field  Coils. — The  field.»coils  are  formed  of  bare  strap, 
wound  on  edge  and  insulated  between  turns  with 
asbestos.  This  is  applied  with  shellac,  and  during  the 
construction  of  the  coil  the  coil  is  heated  in  an  open 
gas  flame  to  completely  burn  out  the  shellac.  The 
insulation  between  the  copper  and  pole  is  formed  of 
molded  mica  and  asbestos,  and  micarta  washers  are  used 
at  the  top  and  bottom  of  the  coil  for  mechanical  pro- 
tection. The  field  coil  insulation,  as  in  the  case  of  the 
armature  coil  insulation,  is  guaranteed  to  withstand 
safely  a  total  temperature  of  150  deg.  even  though  the 
operating  temperature  is  well  below  this  figure. 

Thrust  Bearing. — The  thrust  bearing  is  of  the  well- 
known  Kingsburj-  type.  There  are  six  babbitted  shoes 
supported  on  hardened  jack-screws,  which  are  raised 
or  lowered  as  necessary  to  adjust  the  shoes  to  take  equal 
shares  of  the  load.  The  use  of  these  adjusting  screws 
also  permits  any  shoe  to  be  removed  for  inspection 
without  lifting  the  entire  rotor.  Occasional  inspection 
is  desirable  because  it  may  disclo.se,  by  the  scoured  ap- 
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KIGS.  4,  5  AND  6 — ROTOR  SPIDER  AT  FACTORY  AND  BEING  ASSEMBLED  WITH  RIM.     THRUST  BEARING  DURING  ASSEMBLY  AT  RIGHT 


pearance  of  the  babbitt,  the  presence  of  dirt  in  the  oil 
or  other  objectionable  conditions  and  permit  the  cor- 
rection of  the  difficulty  before  serious  damage  to  the 
bearing  or  interruption  to  the  service  has  occurred. 
When  filled  with  oil  to  the  running  level  the  bearing 
housing  holds  270  gal. 

Lubrication. — There  are  but  two  points  of  lubrica- 
tion in  the  generator,  the  thrust  bearing  and  the  upper 
guide  bearing.  Both  of  these  bearings  are  fed  inde- 
pendently from  a  central  station  oiling  system  and  drain 
independently  to  the  station  reservoir.  The  oil  drainage 
from  the  guide  bearing  passes  through  a  hole  in  the 
spider  hub  to  a  stationary  oil  pan  below.  There  is  an 
instrument  board,  located  on  the  thrust  bearing  housing 
and  facing  the  passageway  to  the  station  operating  gal- 
lery, containing  indicating  dials  for  oil  meters  in  the 
thrust-bearing  line  and  in  the  guide-bearing  supply  line 
and  indicating  dials  for  thermometers  in  both  thrust 
and  guide  bearings. 

yfiitUdtii'h. — The    generntdr    rotor    has    inclined    fan 


Coil  Suppori- 


Mica  Insula  Hon 
arounol  Conoluchsrs 
\ 

-Mica  Reinfbrcinq 
Sfrir 


^' Mi  car  fa  Folium 

Insulcffion 
A 


A  ■  These  nM^oni 
are  taped  with 
mica  tape  to 
reduce  eddy 
currents 


blades  mounted  on  each  -side  of  the  spider  rim.  Each 
end  of  the  armature  is  enclosed  so  that  the  fans  deliver 
air  into  closed  pressure  chambers,  from  which  air  is 
forced  into  the  air  gap  and  between  the  field  coils  and 
through  radial  ducts  in  the  armatui'e  core.  Air  enters 
the  generator  from  both  top  and  bottom.  The  generator 
frame  is  surrounded  by  a  circular  sheet  steel  casing  in 
which  all  of  the  warm  air  from  the  generator  is  col- 
lected and  discharged  outdoors. 

There  are  twenty  thermocouples  located  between  coil 
sides  in  the  armature  slots  and  six  couples  on  the  out- 
side of  the  armature  coil  ends.  These  latter  "couples 
were  installed  to  duplicate  mercury  thermometei 
measurements  as  ordinarily  taken  on  smaller  open-type 
generators  and  for  comparative  purposes  only.  The 
couples  built  in  the  core  are  well  protected  from  pos- 
sible air  currents  where  the  armature  vent  ducts  cross 
the  slots  and  should  give  indications  reasonably  close 
to  the  actual  temperature  of  the  copper  inside  the  insula- 
tion. At  28,500  kw.,  90  per  cent  power  factor  and  13,000 
volts  the  highest  reading  thermocouple  within  the  core 
gave  a  rise  of  56  deg.  C.  and  the  highest  reading  couple 
on  the  outside  of  the  coil  ends  -showed  a  rise  of  only  23 
deg.  C.  This,  as  stated  beforejis  equivalent  to  the  ther- 
mometer measurement  forni^ny  used  and  for  which  a 
temperature  guarantee  of  .50  deg.  rise  was  standard 
practice. 


KIGS.    7   AND   8 SECTION    OF   ARMATURE   SLOT   AND    FIELD   COIL 

Armaturf  mIijiiiiIh  iiio  i.f  ililTiTint  size  and   compli'te  in.tulatioii 
Ih  provided  whiii  ntily  two  strands  are  Insulated. 


Operating  Experience  Proves  Correctness 
of  Design  of  32,500.Kva.  Generator 

By  R.  B.  Williamson 

Engineer    in    Charge    of    jVltornating-Current    De-ilgn 
Alli.s-Chalmers  .Manufacturing  Conipaiiv 

THE  32,500-kva.  generating  unit  built  for  the  Ni- 
agara Falls  Power  Company  by  the  Allis-Chalmers 
Manufacturing  Company  is  mounted  directly  above  a 
37,500-hp.  turbine,  the  two  forming  a  close-coupled  unit 
with  a  relatively  short  distance  between  the  two  ma- 
chines. The  generator  of  this  unit  was  described  by 
the  writer  in  the  Electrical  World,  Aug.  30,  1919 
before  it  was  put  into  service,  but  further  information 
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is  now  available  as  a  result  of  several  months  of 
operation. 

The  shaft  is  short  and  stiflf  and  the  combined  unit 
has  but  two  puide  bearings,  one  at  the  top  of  the 
generator  immediately  below  the  thrust  bearing  and 
the  other  directly  above  the  waterwheel  runner.  To 
carry  the  generator  a  large  cast-iron  barrel  of  heavy- 
ribbed  design  is  bolted  to  the  cast-steel  speed  ring  of 
the  turbine,  thereby  transmitting  the  weight  of  the 
generator  through  the  barrel  to  the  speed  ring  and 
foundation  below  the  wheel. 

With  the.se  huge  vertical  units  it  is  necessary  to  pro- 
vide brakes  for  bringing  the  machine  to  rest  and  for 
holding  it  in  case  of  leakage  through  the  wheel.  In 
this  instance  the  brakes  are  operated  by  air  pressure 
and  engage  the  lower  surface  of  the  field  spider  rim. 
On  account  of  the  large  size  of  the  generator  it  was 
corsidered  advisable  to  stack  the  laminations  and  put 
the  stator  coils  in  place  in  the  field  after  the  stator 
yoke  had  l)een  set  on  the  pit  liner  connecting  the  gen- 
erator and  turbine. 

The  temperature  rise  guaranteed  on  the  generator 
was  55  deg.  C.  as  indicated  by  resistance  coils  placed  in 
the  windings  between  the  upper  and  lower  coils  in  the 
middle  of  the  stator  core.  Continuous  operation  at  full 
load  has  shown  the  rise  as  thus  indicated  to  be  well 
within  the  allowable  limit.  The  winding  is  equipped 
with  twenty  temperature  indicating  coils,  and  the  rise 
as  indicated  by  them  is  unite  uniform  throughout  the 
machine.     Measurements  of  the  temperature   rise  and 


cai-eful  consideration  and  conferences  between  the 
engineers  of  the  Niagara  Frlls  Company  and  the 
designers. 


Desitjii  of  32,500-Kva.  Generator  Is 
Conservative 

By  W.  J.  Foster 

CONSERVATISM  has  characterized  practically  every 
feature  of  the  de.sign  of  the  generator  built  by  the 
General  Electric  Company.  The  mechanical  stresses 
allowed  in  the  various  parts,  such  as  bearings,  spider 
and  rotor,  are  in  many  cases  no  higher  than  is  some- 
times allowed  when  using  cast  iron,  whereas  the  best 
steel  is  being  used.  Because  of  the  high  efficiency  that 
has  been  .striven  for  relatively  small  lo.sses  occur  and 
the  insulation  is  not  required  to  withstand  abnormal 
temperatures.  The  guarantee  to  the  customer  is  a 
100-deg.  C.  machine  at  the  rated  output— 32,500  kva. 
This  is  5  deg.  more  conservative  than  the  standard  of 
the  American  Institute  of  Electrical  Engineers  for  class 
A,  or  low-temperature,  insulation,  whereas  the  insula- 
tion that  has  been  used  in  the  armature  for  both  turn 
and  e.xternal  insulation  is  class  B.  This  insulation,  ac- 
cording to  A.  I.  E.  E.  standard,  is  suitable  for  125  deg. 
In  order  to  produce  a  simple  and  mechanically  strong 
rotor  the  rotor  spider  was  con.structed  of  six  wheels, 
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quantity  of  oil  circulated  through  the  thrust-bearing 
casing  indicate  that  the  friction  loss  in  the  bearing  does 
not  exceed  25  hp.  or  0.06G  per  cent  of  the  rated  output. 

In  the  present  design  the  coils  are  securely  blocked 
just  where  they  project  beyond  the  core  to  protect 
them  against  any  side  motion  and  conse(iuent  danger 
of  breaking  the  insulation  at  the  ends  of  the  slot.  They 
are  also  lashed  to  the  insulated  supports,  as  indicated  at 
the  right  in  the  accompanying  sketch.  These  supports 
are  made  in  sections  and  are  bolted  to  projecting  brack- 
ets cast  on  the  stator  end  heads. 

As  this  generator  requires  approximately  80,000  cu.ft. 
(2,240  cu.m.)  of  air  per  minute  for  carrying  off  the 
heat,  the  arrangements  for  handling  the  air  required 
careful  consideration.  Air  is  taken  in  at  the  top  and 
also  from  the  pit  underneath  and,  after  passing  over 
the  windings  and  through  the  stator  yoke,  it  flows 
through  ducts  and  is  forced  out  of  the  station  by  means 
of  auxiliary  fans.     This  method  was  decided  upon  after 


'End  Conmcfions 
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each  wheel  a  single  casting  of  .steel.  The  upper  end 
of  the  shaft  is  machined  for  a  thrust  collar  which 
takes  the  entire  weight  of  rotating  parts  and  for  a 
guide  bearing  which  is  immediately  below  the  thrust 
bearing.  Only  one  other  guide  bearing  is  provided,  and 
that  is  on  the  waterwheel. 

The  reactance  of  the  generator  is  approximately  20 
per  cent,  which  permits  the  stator  winding  to  be  sup- 
ported mechanically  with  unusually  large  factors  of 
safety  against  the  stresses  produced  by  instantaneous 
short  circuits.  The  projecting  ends  of  the  winding 
at  both  top  and  bottom  rest  back  against  two  solid  .''teel 
rings  that  are  carried  by  brackets  attached  to  the  heads 
of  the  stator.  These  rings  are  heavily  insulated  to  form 
a  seat  for  the  coils.  The  individual  coils  are  laced  tc 
supporting  bands  by  strong  linen  cord  specially  treated. 
The  individual  coils  also  have  spacing  blocks  laced  to 
their  sides  at  short  intervals,  of  such  thickness  as  tc 
make  the  completed  winding  perfectly  ring-bound. 
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Readers'  Views  and 
Comments 


Characteristics  of  Arc-Welding  Machines 

Tn  the  Editor  of  the  Electrical  World: 

Sir:  T  have  read  on  page  241  of  the  July  31,  1920, 
i.ssue  of  the  Electrical  World  the  comments  of  J.  F. 
Lincoln  relative  to  the  machine  which  was  described 
in  a  paper  that  I  read  before  the  A.  \.  E.  E.  at  its 
thirty-sixth  annual  convention  on  "Characteristics  and 
Performance  of  Arc-Welding  Machinery."  I  believe  that 
Mr.  Lincoln's  remarks  do  not  apply  to  the  machine 
described. 

The  idea  of  devising  a  generator  having  shunt  and 
.series  fields  and  a  separately  excited  field  was  described 
by  Kramer  in  1908  in  Germany,  Kramer  having  ob- 
tained his  patent  (1,096,923)  in  the  United  States  cov- 
ering this  invention.  Kramer  describes  a  machine  hav- 
ing three  fields,  the  independent  and  shunt  fields  being 
cumulative,  while  the  series  field  is  differential  to  the 
other  two.  This  arrangement  appears  to  be  very  similar 
to  the  arrangement  shown  in  the  Lincoln  Electric  Com- 
pany's patent  No.  1,295,278,  issued  in  1919.  The  only 
material  additions  that  are  apparent  are  the  use  of  a 
reactance  in  the  circuit  and  a  double-pole  reversing 
switch  to  allow  the  series  field  to  be  made  cumulative 
nr  differential,  as  desired,  presumably  to  provide  for 
applications  other  than  welding.  For  welding  the 
machine  would  probably  be  operated  differentially  at 
all  times. 

As  a  preliminai*y  step  in  the  development  of  an  im- 
proved single-operator  arc-welding  generator,  in  1915 
the  Westinghouse  Electric  &  Manufacturing  Company 
built  an  experimental  machine  embodying  the  scheme 
of  connections  shown  by  Kramer  and  also  by  the  latei 
disclosures  of  the  Lincoln  Electric  Company's  patent. 
This  machine  was  subjected  to  exhaustive  tests  which 
led  to  the  conclusion  that  the  machine  was  too  sluggish 
and  erratic  for  bare  metallic  electrode  welding,  due 
primarily  to  the  magnetic  lag  in  the  generator.  How- 
ever, no  difficulty  was  experienced  in  the  commutation 
of  this  machine,  which  was  practically  perfect,  due  to 
the  use  of  modern  commutating  pole  windings.  Because 
of  the  recognized  inherent  defects  of  such  a  machine 
and  realizing  that  good  welding  could  not  be  performed 
consistently  with  such  an  equipment,  we  made  no  attempt 
to  place  machines  of  the  description  just  referred  to 
on  the  market. 

To  nullify  the  magnetic  lag  and  undesirable  transient 
mutual  induction  phenomena  ^unavoidably  present  in 
any  compound-wound  direct-current  generator  operated 
at  rapidly  and  widely  varying  potentials)  the  scheme 
of  interconnecting  the  con.stant-potential  exciter  with 
the  variable-voltage  generator  was  finally  evolved  (after 
several  years  of  experimental  development)  as  described 
in  the  writer's  A.  T.  E.  E.  paper,  thereby  producing 
a  generator  having  three  fields,  namely  (1)  a  sep- 
arately excited  shunt  field;  (2)  a  reversing  (polarity) 
field,  and  (3)  a  differential  or  bucking  series  field. 
Under  open  circuit  and  normal  welding  conditions  the 
reversing   field    acts   as    a   self-excited    field    (receiving 


current  from  generator  terminals),  assisting  the  sep- 
arate field  and  opposing  the  series  field,  but  under 
short-circuit  conditions  (striking  the  arc)  this  field  is 
separately  excited  in  the  opposite  direction  by  current 
from  the  constant-potential  exciter  flowing  through  the 
welding  circuit.  In  this  latter  case  it  opposes  the  sepa- 
rate field  and  assists  the  bucking  series  field.  In  this 
manner  the  undesirable  sluggish  "collapse"  (to  zero) 
of  an  ordinary,  straight,  continually  self-excited  shunt 
field  is  elim.inated.  Furthermore,  with  a  minimum 
amount  of  material,  the  permanent  short-circuit  cur- 
rent of  the  generator  is  maintained  at  approximately 
the  normal  welding  current  instead  of  a  value  40  per 
cent  to  50  per  cent  in  excess  of  normal.  Furthermore, 
when  the  electrodes  are  separated  quickly  (for  starting 
the  arc)  the  current  from  the  constant-potential  source 
( exciter)  through  the  welding  circuit  is  a  very  decided 
factor  in  initiating  ionization  and  electron  emission, 
which  is  of  very  material  assistance  in  starting  the  arc 
during  the  short  time  interval  required  for  the  gen- 
erator proper  to  build  up  its  magnetic  circuit  and 
establish  its  terminal  voltage,  subsequent  to  removal 
of  the  short-circuit  condition  incident  to  touching  the 
electrode  to  the  work. 

It  will  be  seen  that  the  new  machine  developed  em- 
bodies a  very  im.portant  characteristic,  namely,  the 
interconnected  exciter  and  generator  scheme  involving 
a  reversing  field,  which  is  not  even  suggested  by  either 
of  the  structures  disclosed  in  above-mentioned  patents. 

It  is  hoped  that  this  explanation  of  the  operation  of 
the  machine  described  by  the  writer  in  his  A.  I.  E.  E. 
paper  clearly  differentiate*  the  principle  embodied 
therein  from  the  machines  previously  produced. 

A.  M.  Candy,  Welding  Engineer, 
General  Engineering  Department. 
Westinghouse  Electric  &  Manufacturing  Company, 

East  Pittsburgh,  Pa. 

Letter  received  Aug.  9.  1920. 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  the  discussion  on  alternating-current  welding 
in  the  Electrical  World,  July  31,  1920,  page  241,  J.  F. 
Lincoln  admits  that  he  investigated  this  desirable  addi- 
tion to  the  welding  trade  some  ten  years  ago.  The 
writer  cannot  help  but  point  out  that  Mr.  Lincoln  must 
by  his  own  words  take  the  stand  as  being  unfamiliar 
with  the  advantages  of  present-day  alternating-current 
welding  equipment,  or  not  having  provided  the  proper 
characteristics  therefor,  as  it  is  well  known  by  this  time 
that  alternating-current  welding,  like  alternating- 
current  motors,  has  come  to  stay  and  is  being  widely 
used  where  direct-current  apparatus  has  been  employed. 

This  statement  is  substantiated  by  letters  which  the 
writer  has  received  from  various  users  of  alternating- 
current  welding  apparatus,  such  as  the  Nevvburgh  (N. 
Y. )  Shipyards,  Pensacola  (Fla.)  Shipbuilding  Company, 
Federal  Shipbuilding  Company,  Kearney,  N.  J.;  New 
York  Central  Railroad,  American  International  Ship- 
building Company,  Philadelphia;  International  Equip- 
ment Company,  Ltd.,  Montreal;  Tidewater  Shipbuilders, 
Ltd.,  Montreal;  General  Welding  Company,  Montreal; 
Canadian  Car  &  Foundry  Company,  Montreal,  and 
William  Beardmore  &  Co.,  Ltd.  (naval  construction), 
Dalmurir,  Dumbartonshire,  Scotland. 

C.  J.  HOLSLAG,  Chief  Engineer, 
Electric  Arc  Cutting  &  Welding  Company, 

Newark,  N.J. 

I.*ltpr  received   Aiip.    17.   1920. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  an 

Distribution  of  Electrical  Energy 


Stoker  Trouble  Eliminated  by  Using 
Spring  to  Lift  Counterbalances 

INSERTION  ol'  a  suitahle  spring  in  place  of  a  chain 
to  lift  the  counterbalance  weight  of  the  long-stroke 
mechanism  of  Taylor  stokers  prevented  shutdowns  due 
to  broken  chains  in  the  Elm  Street  plant  of  the  Con- 


-Leyer  for  lifting 
Coun  ter-  balances 


-Where  Spring  it  as 
*^  put  into  Chain 

'"Counter-balance 
SPRING  BELIEVES  STRAIN  IM'T  ON  STOKER  MECHANISM 

sumers'  Power  Company.  Operators  frequently  tried  to 
operate  this  mechanism  without  waiting  for  the  stops 
to  be  disengaged,  with  damage  as  noted,  but  replace- 
ment of  a  short  portion  of  the  chain  by  a  spring  as 
shown  in  the  illustration  prevented  the  trouble. 
Consumers'  Power  Company.  Kknneth  Walz. 

Battle  Creek,  Mich. 


Station  Records  Use<l  to 
Improve  Operation 

IN  ORDER  to  improve  operation  and  prevent  break- 
downs of  its  stations,  a  complete  system  of  records 
has  been  worked  out  by  the  Pennsylvania  Water  & 
Power  Company  which  give  sufficient  data  for  analysis 
of  all  troubles  so  that  the  causes  of  the  trouble  may  be 
determined  and  eliminated.  Among  these  records  are 
the  station  log  sheet,  the  interruption  report,  the  trouble 
report,  the  machinery  record,  the  packing  and  brush 
charts,  a  lamp  record  and  a  record  of  relay  connections. 
Some  of  the  valuable  features  incorporated  in  the 
Holtwood  station  log  sheet  are  a  detachable  so-called 
"operating  sheet"  on  which  are  drawn  the  output  cun-es 
of  all  generating  stations  on  the  system,  water  flow  and 
elevation  curves,  and  data  regarding  apportionment  of 
load,  customers'  requirements,  steam  generation, 
weather  conditions,  river  data,  abnormal  operating  con- 
ditions, etc.  This  operating  sheet  is  detached  and  filed 
on  the  switchboard  so  that  it  is  available  to  the  oper- 
ators. The  main  sheet  goes  to  the  office.  Another 
feiiture  of  this  log  sheet  is  a  record  of  the  names  of  all 
the  men  who  are  on  duty.  There  are  also  on  it  three 
one-line  wiring  diagrams  of  the  station,  one  of  which 


is  filled  out  by  each  operator  as  he  comes  on  duty.  The 
diagram  when  completed  indicates  whether  each  switch 
is  open  or  closed  and  all  station  connections.  It  serves 
the  purpose  of  assisting  the  operator  in  checking  the 
station  conditions  when  he  takes  charge  of  his  watch 
and  is  of  value  for  future  reference.  Provisions  are 
made  for  cross-checking  the  watt-hour  meter  readings. 
Energy  used  for  excitation  and  local  station  re<iuire- 
ments  and  transmission  losses  are  recorded. 

Whenever  an  interruption  occurs  on  the  system  an 
"interruption  report"  is  made  out.  In  addition,  a  one- 
line  wiring  diagram  of  the  station  is  filled  in  to  indicate 
what  the  operating  conditions  were  and  what  switches 
operated.  For  a  series  of  unusual  interruptions  a  more 
detailed  report  with  photostats  of  meter  charts  is  added. 
At  the  end  of  each  year  a  complete  analysis  is  made  of  all 
interruptions  by  classifying  them  as  to  whether  they 
were  total  interruptions,  partial  interruptions  or  dis- 
turbances and  according  to  the  cause  and  the  system  on 
which  they  originated.  A  tabulation  is  also  made  show- 
ing how  the  various  protective  devices  functioned  on 
each  trouble  and  the  "batting  average,"  as  it  is  called, 
of  each  device.  This  tabulation  and  classification  have 
been  extremely  valuable  in  cutting  down  the  number  of 
serious  disturbances. 

Whenever  apparatus  in  the  station  is  found  to  be  in 
need  of  attention  or  repairs  by  the  regular  maintenance 
crew,  what  is  known  as  a  "trouble  report"  is  made  out. 
This  report  is  addressed  to  the  chief  operator.  He 
refers  it  to  one  of  the  maintenance  chiefs,  who  writes 
on  it  the  necessary  instructions  and  turns  it  over  to  a 
maintenance  man.  When  the  trouble  is  corrected  a 
detailed  report  of  it  and  of  the  correction  or  repairs 
made  are  recorded  on  the  sheet  and  it  is  returned  for  the 
attention  of  the  chief  operator.  The  trouble  report  is 
filed  according  to  the  apparatus  to  which  it  applies. 
This  file  is  referred  to  whenever  new  apparatus  is 
bought.  For  instance,  if  a  new  generator  is  to  be 
bought,  the  trouble  reports  filed  under  "Generator" 
indicate  that  there  have  been  certain  inherent  defects  in 
the  present  generators.  The  specifications  for  the  new 
machine  will  provide  for  the  elimination  of  these  defects 
if  possible. 

Before  the  report  is  filed  it  is  entered  in  what  is 
known  as  a  "machinery  record."  This  is  a  loose-leaf 
system  in  which  a  page  is  provided  for  every  piece  of 
the  apparatus.  On  this  sheet  are  recorded  the  name- 
plate  rating  of  the  apparatus,  its  use,  location  and  con- 
tract number,  with  reference  to  drawings,  and  then  fol- 
lows the  history  of  the  apparatus. 

A  considerable  amount  of  experimenting  has  been 
done  with  various  kinds  of  cylinder  and  pump  packings 
for  which  a  special  chart  has  been  provided.  On  this 
chart  every  stuffing  box  in  the  station  is  recorded  with 
data  regarding  dimensions,  size,  quantity  and  kind  of 
packing,  date  installed  and  life.     From  this  chart  it  has 
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been  able  to  find  out  what  kind  of  packings  give  the  bevst 
service  in  each  particular  case. 

The  "lamp  record"  has  a  sheet  for  each  wattage  »or 
variety  of  lamp  used  for  station  lighting.  This  record 
provides  for  the  detection  of  defective  lamps,  abnormal 
breakage,  etc. 

In  order  that  relays  may  be  properly  set  a  complete 
record  of  their  setting  and  connections  is  maintained. 
The  wiring  diagrams  have  been  made  simple  and  easy 
to  read.  Symbols  are  employed  for  the  different  kinds 
of  relays  which  indicate  the  actual  connections  and  con- 
ditions. Careful  thought  has  been  given  to  the  arrange- 
ment of  the  parts  of  the  drawings  so  that  a  minimum 
number  of  intersections  occur,  and  to  the  weight  of  the 
lines  representing  the  circuits  used  for  different  pur- 
poses, all  with  the  view  of  increasing  the  readability  of 
the  drawing  and  the  vividness  of  the  impression  made 
on  the  user's  mind. 

One  other  record  system  is  that  showing  pull  boxes, 
conduits  and  the  various  conductors  that  go  in  them. 
Such  records  with  diagrams  are  mounted  on  the  wall 
near  each  pull  bo.x. 


Mechanical  Oil  Atomizer  Efficient 
at  320  per  Cent  Boiler  Rating 

AS  HIGH  as  75  per  cent  efficiency  at  320  per  cent  of 
.  the  boiler  rating  was  obtained  in  recent  tests  made 
hy  the  Babcock  &  Wilcox  Company  on  a  450-hp.  boiler 
fired  by  mechanically  atomizing  oil  burners.  Other 
remarkable  features  of  the  test  were  that  in  a  rather 
restricted  furnace  volume,  445  cu.ft.  (12.4  cu.m.),  enor- 
mous quantities  of  oil  were  burned,  and  even  at  high 
percentages  of  rating  the  combustion  was  maintained 
very  uniformly  as  indicated  by  the  flue-gas  analyses.  The 
efficiency  ran  from  the  foregoing  figures  as  indicated  to 
82  per  cent  wth  the  boiler  operating  at  116  per  cent 
rating.  The  fact  that  in  these  tests  such  satisfactory 
combustion  was  secured  in  a  rather  limited  furnace 
volume  indicates  that  this  burner  may  be  used  in  a 
very  much  smaller  furnace  than  is  possible  with  steam- 
atomizing  burners  without  encountering  troubles  with 
brickwork.  The  mechanical  burner  makes  use  of  a 
larger  percentage  of  furnace  volume  than  does  the 
steam  pipe,  on  account  of  the  shape  of  the  flame.     The 


flame  is  much  shorter  because  of  finer  atomization  of 
the  oil  and  should  not  require  any  extra  protecting  wall 
in  the  furnace  such  as  is  frequently  used  with  a  steam 
burner.  With  mechanical  burners  it  is  necessary  to 
have  a  greater  furnace  draft  than  with  steam  burners, 
as  the  air  must  be  delivered  at  high  velocity  in  order 
to  secure  an  intimate  mixture  with  the  oil.  This  draft 
pressure  may  be  either  induced  or  forced  as  may  be 
necessary. 

By  referring  to  tests  it  will  be  noted  that  it 
is  not  necessary,  even  at  heavy  overloads,  to  carry  exces- 
sive oil  pressures,  as  these  are  well  below  the  average 
steam  pressures  in  modern  plants.  Temperatures  and 
pressures  unquestionably  will  vary  with  the  quality  of 
the  oil,  but  probably  with  the  heavier  oil  now  being 
sold  no  difficulty  will  be  experienced  along  these  lines. 
In  these  tests  very  little  difficulty  resulted  from  the 
boilers  clogging.  Although  this  trouble  will  be  present 
if  the  oil  is  not  properly  strained,  there  is  not  the 
probability  of  carbon  depositing  on  the  burner  tip  as 
is  frequently  the  case  with  steam  atomizers.  The 
mechanically  atomizing  burner  operates  very  quietly  and 
is,  therefoi'e,  preferable  for  cei'tain  installations.  Fires 
are  easily  lit  and  put  out  and  burners  can  be  quickly  and 
easily  removed.  On  account  of  the  size  and  shape  of  the 
flame  it  is  also  most  readily  adaptable  to  installation  in 
existing  coal  furnaces  where  oil  might  be  used  as  an 
emergency  fuel. 

Although  high  ratings  were  obtained  at  these  tests, 
the  writer  does  not  wish  unreservedly  to  recommend 
operating  boilers  at  such  heavy  overloads,  for  such 
operation  requires  the  most  careful  attention.  Boilers 
must  be  clean  and  the  feed  water  of  the  best  quality.  In 
certain  plants  it  may  be  necessary  to  purify  or  distill 
the  make-up  water. 

As  the  supply  of  fuel  oil  may  perhaps  diminish  in  the 
future,  the  gi'eatest  advantage  of  the  oil  burner  will 
probably  be  for  stand-by  service.  Ability  to  get  up 
steam  in  a  cold  boiler  in  thirty  minutes  and  to  be  operat- 
ing the  boiler  at  200  per  cent  of  rating  or  more  shortly 
afterward  makes  this  fuel  ideal  for  such  work. 
Charles  C.  Moore  &  Company.         Darrah  Corbet.* 

San  Francisco,  Cal. 


*   From  a  paper  read  before  the  Portland    (Ore.)    Section  of  the 
A.  I.  E.  E. 


TKSTS  WHICH  SHOW  THAT  HKIH  HATINCS  AHK  POSSIBLE  WITH  .MKrWANICAL  ATOMIZER  Oil.  BURNER 
450-hp.  Bubrock  4  Wilrox  boiler;    15.45  per  cent  BupiTlieating  surfm-o,  445  eu.ft.  furnace  volume.  Lodi  bvirner 


Number  of  tettt.  

Number  and  size  of  sprayer  p!atc 
Duration  of  test,  hovirs 

■•^te^m  pr(T.r*ure,  lb.  per  H<|.in.  ,  . 
Steam  temperature,  deg.  Fahr. . 

Superheat.  deR.  I'"alir      

Peed  temperature,  deg.  Fahr. 
Factor 

Oil  pres-Hure  at  burners,  lb.  per  s<ini 
Oil  temi)eraturi-  at  burners,  fieg    Fahr 
Oil  burned  per  hour  jjer  burner,  lb.  . 

Temperature  of  flue  gas<'s,  deg.  Fa'ir 
Temperature  of  room,  deg.  F'ahr    , 

Draft    inside  damper,  inehes  r,f  wat.-r 
Draft  in  fiirnaec,  inches  of  water 
A'r  pressure  in  duct,  inches  of  wntir. 


Third  paaa. 


ft), 

o 

CO 

\'-tual  ex'aporation  per  lb.  of  oil,  lb  

Iviuivalcnt  evaporation  front  and  at  212  deg.  Fahr,,  per  lb.  of  oil.  I 
Water  from  and  at  212  deg.  Fahr.  per  sq.ft.  of  heating  surface. 
Par  nent  rating 

Efficiency,  per  cent 
rjravity  of  oil,  Bantu''- 
B.t.u.  per  lb.  of  oil 


3  47-2 
(> 

178  2 
453  6 

74  7 

71  9 
I    2394 

169  7 
250  7 
389.8 

413 
81 

n  24 
0  14 
0   22 

13  77 
2.26 
0  05 

12  47 

15  46 

4  02 

116  4 

»l    80 
15    5 
18,540 


2 

3-40  2 
4 

178  4 
466  9 

88  0 

70.35 
I    2484 

120  3 
252  6 
520.4 

443 
86 

0  40 
0  18 
0.44 

13  71 
2.30 
0.06 

12. 4S 
15.54 
5  39 
156.3 

81  41 
15  3 
18.530 


3 
3-40-? 

4 

177  9 

482   3 

103  6 

72   3 

1  2549 

I  "4  7 
248  2 
680.9 

485 
89 

0  71 
n  24 
0.75 

13  53 

2  61 
0.04 

12   II 
15,  19 
6   89 
199.9 

79  05 
I'l   5 
18,650 


4 
3    104 
2   5 

186  2 

504  9 

122  6 

70  8 

1   2675 

193  2 
258  6 
874.4 

523 
93 

0  77 
0  21 
1.82 

13  41 

2.9^ 
0  0 

II   76 

14  60 
8  69 

251  8 

77  91 

15  3 
18,560 


3-25  1    I 
3  58 

192   I 

530  4 

146.  I 

71    6 

1  2798 

188  7 

232  7 

1,179  0 

616 
97 

0  72 
0  17 
3  64 

13  70 

2  65 
0  05 

II   03 

14  12 
11    10 

321   7 

75  29 
17  0 
18,200 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


225 

Type- 
Syiichroiuiu.- 

Speed 

K.p.ni 

225 

25 

Stjuirrel-ruge 

1,750 

15 

Squirrel-cage 

1.750 

3 

Squirrel-eugi- 

1.750 

'  1 

.Squirrel-cage 

1.750 

Motor  Load  at  Granite  (Quarry 

DATA  on  the  connected  load  at  the  granite  quarry  of 
the  Crumb  Quarry  Company,  Bradford.  R.  I.,  are 
presented  in  the  following  table  and  description.  The 
plant  has  installed  motors  totaling  264  hp.,  all  5.50-volt. 
three-phase,  60-cycle.  At  the  present  time  the  company 
is  billed  on  a  180-kw.  demand,  and  the  yearly  consump- 


MOTOH  KCJL'H'MENT  .\T  GH.WITE  QU.AURY— .\L1.  MOTORS 
55D-\OI.T.  THHEK-PHASE.   60-CYCLE 


Kqutpmcnt  Opcruletl 
Twin  air  comprcseor.  1,418  cu. ft.  per  niinui.' 

Centrifugal  pump.  200  giil.  per  minute,  aitain^t 
176-fl   liea.l 

Centrifugal  punip 

Centrifugal  pump,  25  gal.  per  iiiiiuite  againt«t  70- 
ft.  head 

Centrifugal  pump.  25  gal.  per  minute  QgainBt  30- 
rt.  head  


tion  of  electricity  is  209,300  l:w.-hr.  This  low  con- 
sumption is  due  to  the  fact  that  the  air  compressor  is 
larger  than  is  needed  for  present  requirements. 

This  compressor  is  of  the  Sullivan  Machinery  Com- 
pany twin-angle,  compound,  direct-connected,  air-com- 
pressor type  WN-4,  driven  by  a  225-hp.,  550-volt,  three- 
phase,  60-cycle,  225-r.p.m.  Westinghouse  synchronous 
motor  with  belt-driven  exciter.  When  the  demand  for 
air  is  light  one  unit  can  be  cut  out,  leaving  the  other 
operating  at  full  load,  or  one  side  can  run  at  full  load 
and  full  efficiency,  while  the  regulation  is  applied  to  the 
other  to  meet  the  varj'ing  demand. 

Next  in  importance  are  centrifugal  pumps  used  for 
pumping  water  from  the  quarries.  An  interesting  attach- 
ment on  the  Piatt  centrifugal  pumps  is  a  vacuum  regu- 
lator which  automatically  opens  the  circuit  (acting  on 
the  low-voltage  release  of  the  starting  compensator) 
when  the  vacuum  in  the  suction  pipe  reaches  a  pre- 
determined point,  thus  preventing  injury  to  the  pump. 

The  largest  pump  motor  is  a  20-hp.,  1,750-r.p.m. 
squirrel-cage  motor  with  hand-operated  compensator, 
driving  a  No.  2  Piatt  double-suction  split-case  centrif- 
ugal pump  in  the  old  quarry.  This  pump  has  a  capacity 
of  200  gal.  (757  1.)  per  minute  against  a  head  of  176 
ft.  (53.6  m.)  when  operating  at  1,750  r.p.m.  It  dis- 
charges water  from  the  quarry  and  is  operated  only 
during  the  night,  so  that  the  quarry  will  be  dry  in  the 
morning  when  work  starts.  It  is  thus  an  off-peak  load. 
The  discharge  line  of  this  pump  consists  of  about  250  ft. 
(75  m.)  of  3-in.  (7.6-cm.)  pipe. 

A  15-hp.,  1,750-r.p.m.  squirrel-cage  motor  with  hand- 
operated  compensator  drives  a  No.  2  two-stage  Piatt 
horizontal  double-suction  centrifugal  pump  in  the  new 
quarry.  This  pump  operates  against  a  head  of  120  ft. 
(42  m.)  when  operating  at  1,750  r.p.m.  It  is  equipped 
with  a  hand  primer.     A  3-hp.,  1,750-r.p.m.  motor,  driv- 


ing a  No.  1!.  Piatt  single-suction  centrifugal  pump,  has 
a  capacity  of  25  gal.  (94  1.)  per  minute  against  a  head 
of  70  ft.  (21  m.)  when  operating  at  1,7.50  r.p.m. 

To  supply  cooling  water  to  the  air  compressors  a 
1.5-hp.,  1,750-r.p.m.  Westinghouse  motor  drives  a 
No.  1  Piatt  single-suction  centrifugal  pump,  having 
capacity  of  25  gal.  per  min.  against  30-ft.  (9-m.)  head 
when  operating  at  1,750  r.p.m.        C.  R.  Broadhead, 

Narragansett  Electric  Lighting  Co.    Power  Engineer. 


Data  Sheet  for  Armature  Wiiulinw  and 
Repair  Information 

FOR  recording  complete  data  on  motors  being 
repaired  in  the  shops  of  the  Edward  Ford  Plate 
Glass  Company,  Rockford,  Ohio,  the  form  shown  here  is 
used.  In  the  left-hand  corner  of  this  11-in.  x  llUin. 
I  28  cm.  X  29  cm.)  sheet  is  a  column  for  recording  the 


SrieHtre 


NO-S/ots 


N'ComBars 


Rep;iir    Data 


M'nc/er- 


Date 


AcrDC 


Hanoi  Ubi/naf 


Coi7  tVot/naf 


Lbs.Scrae 


LBBfi_ 


'keSef 


Turns  per- CxY 


Cals  perSot 


CoilBanas 


Size  Wre 


CoreBancIs 


Size  tVi're 


Poles 


Speed 


Amperes 


Volfs 


i^orsepotver 


Arm  A/y 


TVeS- 


% 


Star 


<3£S- 


Cycte 


'tarorPelta 


Size  Leads 


Dip&ee'if 


fb/esin 


Ceils  per  &VUP 


NOBearinas 


Kind  Metal 


Turned  Shaft 


Order  N" 


Price 


RettinrKs 


Custpmer 


RECORD  SHEF.T  FOR    MOTOR    WHICH    IS   BEING   REPAIRED 

name-plate  data  of  the  motor,  information  on  the  type 
of  winding  and  other  parts  of  the  motor,  including  the 
bearings.  In  the  right-hand  side  of  the  sheet  is  a 
diagram  opposite  which  is  a  column  where  the  dimen- 
sions of  the  machine,  including  those  of  the  bearings 
the  coils,  the  commutator,  etc.,  may  be  placed.  In  this 
column  may  also  be  recorded  the  shape  of  the  coils  as 
well  as  their  throw.  In  the  lower  right-hand  con:er  of 
the  sheet  is  a  large  space  in  which  are  placed  remarks. 

787 


788 
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Chart  Tells  Where  Troubleinen  Are 

FOR  showing  at  a  glance  the  location  of  the  men  who 
maintain  electrical  crane  equipment  in  the  Fore 
River  yard  of  the  Bethlehem  Shipbuilding  Corporation 
a  simply  constructed  board  is  employed.    At  the  bottom 


PIN    AND   ELASTIC-BAND    CHART    SHOWS    WHERE 
MAINTENANCE   MEN   ARE 

of  this  board  (see  illustration)  are  a  number  of  sections 
each  marked  with  the  name  of  a  maintenance  man,  and 
in  the  upper  part  of  the  board  are  sections  bearing  the 
names  of  the  different  shops,  mills,  etc.,  in  the  works. 
A  rubber  band  is  stretched  from  a  pin  in  the  bottom 
.section  to  a  pin  in  the  upper  section  to  show  where  the 
man  has  gone. 


Test  for  Defective  Squirrel-Cage  Rotor 

AS  THE  stator  of  a  squirrel-cage  motor  may  be 
.  damaged  by  a  defective  rotor  the  test  outlined  here 
is  made  by  the  writer  on  motors  giving  evidence  of 
such  trouble.  A  motor  with  a  defective  rotor  has  a 
non-uniform  starting  torque  and  often  refuses  to  start 
its  normal  load,  or  it  may  make  considerable  noise 
when  starting,  and  if  the  trouble  is  quite  bad  it  will 
spit  fire  when  thrown  on  and  off  the  line. 


When  a  motor  gives  such  indications  an  ammeter 
is  inserted  in  one  line  and  voltage  is  put  across  one 
phase  of  the  motor  sufficient  to  cause  the  ammeter  to 
read,  but  the  current  value  should  not  be  so  high  that 
it  will  damage  the  motor.  The  rotor  is  then  turned 
slowly  by  hand  while  the  meter  is  watched.  If  the 
rotor  winding  is  good,  the  impedance  will  be  uniform 
and  the  meter  readings  will  stay  within  1  or  2  per  cent, 
but  if  there  are  any  defects  in  the  electric  circuit  of 
the  rotor,  the  needle  of  the  ammeter  will  swing  back 
and  forth  sometimes  as  much  as  40  per  cent  in  bad 
cases.  The  reason  for  the  current  varying  is  that 
the  winding  of  the  rotor  acts  like  a  shorted  secondary 
on  a  transformer  but  varies  in  resistance  as  the  rotor 
is  turned  and  the  defective  bars  pass  into  and  out  of 
the  active  field,  or  rather  from  one  phase  into  another. 

The  trouble  may  be  due  to  unsoldering  at  the  end 
rings  or  loose  or  broken  bars.  It  is  almost  sure  to 
spread  after  it  has  once  started,  and  the  motor  will 
gradually  take  more  and  more  current  to  carry  the  same 
load,  while  the  slip  of  the  rotor  increases,  the  efficiency 
of  the  motor  goes  down  and  the  temperature  of  both 
stator  and  rotor  increases.  If  the  trouble  is  not 
remedied,  the  motor  may  be  very  badly  damaged. 

East  Orange,   N.   J.  Philip  C.   Bernholz. 


Lighting  in  Modern  Automobile  Factories 

LIGHTING  equipment  and  its  control  has  been  laid 
J  out  with  a  view  to  maximum  convenience  and 
utility  in  the  new  reinforced-concrete  factory  built  for 
the  Cadillac  Motor  Company  in  Detroit.  The  columns 
of  the  building  are  on  22-ft.  (6.6-m.')  centers  and 
75-watt  to  200-watt  type  C  lamps  are  hung  on  11-ft. 
(3..3-m.')  centers  in  a  square  with  sides  parallel  to  the 
lines  of  columns.  Convenient  outlets  for  electrically 
driven  tools  are  installed  on  every  column.  Although 
the  intensities  of  illumination  in  this  plant  have  not 
been  measured,  the  installation  is  based  on  other  plants 
of  the  General  Motors  Corporation,  where  intensities 
have  been  found  to  be  as  shown  in  the  accompanying 
table. 

The  wide  variation  in  the  spacing  and  the  difference 
in  the  size  of  lamps  used  in  the  several  plants  is  partly 
due  to  manufacturing  and  structural  conditions  of  the 
buildings,  but  is  largely  for  experimental  purposes  to 
find  out  which  of  these  combinations  works  out  the 
best.  As  far  as  the  factory  operatives  are  concerned, 
there  does  not  appear  to  be  much  difference,  but  taking 
first  cost,  efficiency  and  maintenance  into  consideration, 
the  300-watt  unit  seems  to  work  out  to  best  advantage. 


lilXENT   I.KillTI.Nf;   INSTALI.ATIO.VS  IN  AI-fTOMnHILK  FACTOnlES 


Where  Used 

Nfw  Ciidilluc  I*Iunt,  Urtroii: 

ToilftBand  (IrfftHrnK  rocrnn  

.*^toriiiK  and  t^ttippinj;  depurtriirMittt 

.^toriige  Ftpure  HI  nmnufactuririKanrl  niwcntblingdepBrtnicnU. 

KotiRh  rrifinufactiiring  uud  u».>*r!nibliiiK     

Marhining,  brwly  painting  and  all  cIonp  work 

Canadian  I*rridur-t-H(;:o.,  Ltd.,  Walkervillc,  Ont. ; 
Motor  and  axle  plants 


otdH  Motor  Co.,  LaDHing,  Mich.: 
Axle  plant 


Oakland  Motor  Car  Co.,  Pontiac,  Mich.: 
.Motor  plant. 


Nortliwuyti  Motor  &  Mfg.  Co.,  New  York: 

Motiir  plant 

Criodiog  plant 


Koot-<"'andle3 

on  W  f)rking 
Plane 

ncflector 

Watts 

—  Lamp — . 

Typo 

Spacing 

Heighl 

lIolr>pliiirie 

Dccp-bowl 

li.L.M. 

H.L.M. 

li.L.M. 

75 

75 

100 

ISO 

200 

(',  bowl  enameled 
(',  rlear 

C,  bowl  enanieted 
O,  bowl  eniitni-h'd 
C,  bowl  enameled 

S  5  ft  X  5.5  ft. 
1 1  \  1 1  ft. 
1  1  X  1 1  ft. 
1  1  X  1 1  ft. 

1  1    X    1  1  ft. 

14      ft 
14      ft 
ll.Sft 
ll.Sft 
ll.Sft 

7 

Dccp-bowl 

100 

C,  clear 

8x  ID  ft 

13      ft 

7.3 

R.L.M. 

200 

C,  bowl  enameled 

12  X  13  ft. 

12      fU 

12 

R.L.M. 

300 

C,  bowl  enameled 

13.3  X  15  ft 

13      1' 

X-ray  beehive 
R  L  M. 

300         f.liowlcnnmeli'd 
100  or  150  C  bowl  onntnclpd 

15x  16ft 
8x  10  ft 

15      ft 

12      ft 

Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
■of  Electric  Light,  Power  and  Heat 


Ri^ht  llii(i('rstaii<liii<;  of  Coiniiiission 
Rulings  Aids  Public  (lonfuience 

THE  Pulilic  Utilities  rommissioii  of  Illinois  has 
found  that  certain  public  utilities  under  its  juris- 
dictioi)  have  been  wordinj!:  the  notices  given  their  cus- 
tomers relative  to  changes  in  rate,  character  of  service 
or  ••ufts  and  regulations  so  adroitly  as  to  make  the  cus- 
tomers and  the  general  public  think  that  these  changes 
were  made  on  the  initiative  of  the  commission  and  with- 
out any  responsibility  therefore  attaching  to  the  particu- 
lar public  utility  company  affected.  The  commission 
states  that  it  does  not  seek  to  evade  its  responsibility  in 
issuing  any  order,  rules  or  regulations,  but  individual 
customers  and  the  public  generally  may  not  be  aware 
of  the  fact  th:it  such  changes  are  generally  entered 
as  the  result  of  action  initiated  by  the  public  utility 
company.  The  commission  does  not  intend  that  cus- 
tomers of  such  utilities  and  the  general  public  shall 
be  misled.  It  has  therefore  ordered  all  public  utilities, 
in  giving  notice  to  customers  or  to  the  public  of  any 
change  in  rates,  rules  or  regulations,  to  state  the  title 
and  number  of  the  case,  the  date  filed,  by  whom  ini- 
tiated and  the  date  of  entry  of  the  order,  rule  or  regula- 
tion which  relates  to  that  particular  notice. 


Milwaukee  Company  Asks  Customers 
to  Curtiiil  Consmiiption 

AN  APPEAL  to  its  light  and  power  customers  sub- 
.  stantially  to  curtail  the  use  of  electrical  energ>'  in 
order  to  prevent  a  general  shut-down  is  being  made  by 
the  Milwaukee  Electric  Railway  &  Light  Company 
through  the  medium  of  advertisements  in  the  Mil- 
waukee newspapers.  The  company  asserts  that  for  the 
past  year  it  has  been  exerting  eveiy  effort  to  complete 
its  new  generating  plant,  known  as  Lakeside,  and  that, 
in  spite  of  construction  difliculties.  it  expects  to  com- 
plete the  installation  of  the  tirst  unit  of  20,000  kw. 
before  Jan.  1  next.  It  is,  however,  confronted  with  an 
unexpectedly  large  use  of  electricity  by  most  of  its 
customers  and  with  a  reduction  in  the  capacity  of  its 
present  plants  due  to  the  poor  quality  of  the  best  coal 
that  it  is  able  to  obtain. 

The  company  further  points  out  that  during  the  past 
two  months,  when  on  .several  occasions  the  load  has 
exceeded  the  plant  capacity,  it  had  been  necessar>^  to 
reduce  the  load  promptly  to  avoid  a  general  shut-down 
by  stopping  the  street  cars  for  a  few  minutes  and  cut- 
ting olf  certain  power  lines  at  the  station.  In  such 
cases  the  company  was  not  always  able  to  notify  its 
electric  sei-vice  customers  that  the  power  would  be  off. 
In  order  to  avoid  repetitions  of  such  a  situation,  all 
users  of  electric  senice  are  asked  to  reduce  their  con- 
sumption of  electricity  immediately  by  20  per  cent  be- 
tween the  hours  of  7  a.m.  and  7  p.m.  on  weekdays. 


It  is  declared  that  with  the  co-operation  of  all  cus 
tomers  the  load  will  be  kept  within  the  capacity  of  the 
present  plants  until  the  new  plant  can  be  operated  and 
a  minimun^  amount  of  hardship  will  be  imposed. 


Results  of  (/alifornia  Electrical 
Home  Campaign 

WITH  the  doors  of  the  exhibition  electrical  homes 
of  San  Francisco,  Sacramento  and  Oakland  hardly 
closed,  results  have  already  been  reported  wnich  are 
far  beyond  those  anticipated.  Residences  which  fol- 
low the  plans  of  the  electrical  homes  are  being  built, 
and  increased  enthusiasm  is  being  shown  on  the  part 
of  house  owners  and  prospective  builders  for  a  high 
grade  of  wiring  and  for  more  outlets.  In  Oakland  it 
is  reported  that  every  builder  has  increased  the  num- 
ber of  his  outlets  50  per  cent. 

The  cost  of  the  wiring  in  the  San  Francisco  h  ""me  was 
$700,  in  the  Sacramento  home  $250  and  in  the  Oak- 
land home  $500.  There  was  $3,000  spent  for  adver- 
tising the  San  Francisco  home,  $1,200  for  advertising 
the  Sacramento  nome  and  about  $3,000  for  adver- 
tising the  home  in  Oakland.  Of  the  $20,000  which  will 
be  spent  in  advertising  such  electrical  homes  before 
the  end  of  the  year,  real  estate  firms  will  pay  $15,000 
and  the  electrical  interests  $5,000. 

Daily  records  were  kept  of  the  visitors  to  the  homes, 
and  it  was  found  that  20,000  persons  visited  the  San 
Francisco    home,    10,000    the    Sacramento    home    and 


OUTLETS   AND   APPUANCES   IN    BEDROOM    OF  ELECTRICAL   HOME 

30,000  the  Oakland  home.  In  each  ca.se  the  homes  were 
on  exhibition  two  weeks.  Other  such  electrical  homes 
are  now  being  built  in  California,  and  it  is  estimated 
that  before  Jan.  1,  1921,  200,000  persons  will  have 
visited  these  exhibitions. 
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Constructive  Versus  Defensive 
Use  of  Rules 

«*T  WOULD  like  to  do  it  for  you,  but  it  is  against  the 
X  rules  of  the  company,"  is  a  .statement  which  the 
East  St.  Louis  Light  &  Power  Company  does  not  permit 
its  employees  to  make  to  customers.  John  H.  Mitchell, 
manager  of  the  company's  new-business  department, 
considers  that  crawling  behind  conventional  company 
rules  is  a  very  weak  defence  which  usually  annoys  or 
disgusts  customers.  The  employees  are  taught  the  rea- 
sons for  all  of  the  company's  rules,  are  made  to  under- 
stand why  they  are  necessary  and  are  shown  that  they 
are  not  simply  arbitrary  conditions.  Having  learned 
all  about  the  rules  the  employees  are  then  in  a  posi- 
tion to  tell  a  customar  \irhy  his  request  cannot  be 
granted  without  telling  the  customer  that  there  is  any 
"rule"  to  that  effect. 

The  majority  of  people  are  reasonable  when  condi- 
tions are  explained  to  them  in  the  proper  manner.  Cus- 
tomers who  do  not  at  first  see  the  utility's  viewpoint 
are  often  won  over  when  asked  what  they  would  do 
if  the  positions  were  reversed.  By  this  attitude  on  the 
part  of  employees  instead  of  saying  "there  is  a  rule — " 
the  customer  is  given  a  clear  picture  of  the  situation 
in  his  particular  case  from  which  he  can  formulate 
the  rule  himself.      

Electric  Range  Lowers  Initial  Cost 
of  Building 

By  L.  p.  Perry 

Manager  Central  Connecti<iit  Power  &  Light  Company. 
Easthampton,  Conn. 

BY  THE  installation  of  an  electric  range  in  the  house 
shown  in  the  illustration  a  considerable  saving  in 
the  original  cost  of  construction  was  realized.  Through 
the  use  of  the  range  the  architect  avoided  building  a 
chimney  on  the  other  end  of  the  house  where  the  kitchen 
is  located.  The  kitchen  as  designed,  while  rather  small, 
was  compact  and  convenient,  but  the  only  place  for  a 
refrigerator  was  next  to  the  range.     Had  a  coal  or 


been  done  on  the  electric  i-ange  at  an  average  cost 
of  less  than  $4  per  month  and  there  has  been  no  ex- 
pense for  repairs.  The  comfort,  convenience  and  sav- 
ing of  time  are  also  factors  in  favor  of  the  installation. 


AN   KI.KCTRIC  RA.M;E  SAVED  BUILDING  ANOTHKR  CHIMNEY 
ON  THIS  HOUSE 

gas  range  been  in.stalled  instead  of  an  electric  range, 
the  refrigerator  would  have  had  to  be  inconveniently 
placed  in  the  cellar  or  an  expensive  addition  built  on 
the  rear  of  the  house.  In  this  case  the  electric  range 
cost  much  less  than  either  the  chimney  or  the  addition, 
ooth  of  which  would  have  been  necessary  to  make  a 
satisfactory  arrangement. 

For  four  .years  all  cooking  for  a  family  of  three  has 


Electric  Water  Pumping  Plants 
Found  Satisfactory 

THAT  electrically  operated  pumping  plants  are 
desirable  for  cities  of  all  sizes  was  the  verdict  of 
members  of  the  engineering  experiment  station  staff  of 
Purdue  University  after  an  inspection  of  twenty-seven 
plants  in  Indiana.    The  conclusions  arrived  at  were: 

1.  WTiere  the  type  and  capacity  of  pump  and  motor 
have  been  intelligently  selected  to  fit  local  conditions, 
electrically  driven  pumps  have  proved  highly  satisfac- 
tory; they  are  easily  handled,  convenient,  reliable  and 
economical. 

2.  While  the  motor  itself  is  unlikely  to  give  trouble 
and  transmission  lines  are  quite  reliable,  it  appears 
advisable  to  provide  some  auxiliary  source  of  power 
where  service  is  subject  to  interruptions. 

.3.  The  energy  consumption  in  properly  designed 
plants  may  be  expected  to  vary  from  0.2  kw.-hr.  to 
2  kw.-hr.  per  1,000  gal.  (3,785  1.)  per  100-ft.  (30-m.) 
head,  with  1  kw.-hr.  as  a  fair  average. 

4.  The  opei'ating  expenses  for  an  electrically  operated 
plant  are  low — considerably  below  those  for  a  steam 
plant  and  appreciably  below  those  for  an  internal-com- 
bustion-engine plant. 

5.  The  pumping-plant  load  is  a  desirable  one  from 
the  central  power  station  point  of  view. 

The  plants  visited  supply  water  to  communities  rang- 
ing in  population  from  500  to  25,000  and  were  found  to 
be  operating  under  a  variety  of  conditions.  Fifteen 
plants  used  elevated  storage,  six  used  compression 
tanks,  while  the  remaining  six  had  no  storage  but  main- 
tained direct  pressure  by  continuous  operation  of  the 
pumps.  The  most  common  source  of  water  supply  was 
the  drilled  well,  6  in.  to  10  in.  (15  cm.  to  25  cm.)  in 
diameter  and  from  100  ft.  to  300  ft.  (30  m.  to  90  m.) 
deep.  In  a  few  cases  the  supply  came  from  streams  or 
spring-fed  reservoirs.  Centrifugal  pumps  and  triplex 
displacement  pumps  were  encountered,  but  in  75  per  cent 
of  the  plants  inspected  the  single-stage  system  was  used. 
In  most  ca.ses  the  energy  was  60-cycle,  three-phase,  and 
the  choice  lies  between  the  squirrel-cage  and  the  wound- 
rotor  types  of  motor;  the  former  being  used  for  centrif- 
ugal pumps,  where  the  starting  load  is  light,  and  the 
latter  for  displacement  pumps,  where  the  starting  load 
is  heavy.  The  average  pump  capacity  for  domestic 
service  is  about  200  gal.  (750  1.)  per  minute  per  1,000 
population,  but  depends  very  largely  upon  local  condi- 
tions. 

In  fourteen  towns  the  energy  consumption  ranged 
from  0.2  kw.-hr.  to  3.28  kw.-hr.  for  1,000  population, 
giving  an  average  value  of  1.31  kw.-hr.  A  better  meas- 
ure (>f  perfomiance,  based  on  100-ft.  total  head,  gives 
values  ranging  from  0.125  kw.-hr.  to  1.96  kw.-hr.,  with 
an  average  of  0.9  kw.-hr.  per  1,000  gal.  per  100-ft.  head. 
The  operating  cost  per  1,000  gal.  ranged  between  0.88 
cents  and  16.83  cents,  with  an  average  of  4.97  cents. 
Reduced  to  a  basis  of  100-ft.  head,  this  average  becomes 
3.74  cents  per  1,000  gal.  per  100-ft.  head. 

This  information  is  taken  from  a  paper  read  before 
the  Indiana  Engineering  Society  by  G.  C.  Blalock, 
instructor  in  electrical  engineering,  Purdue  University. 
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Generators,  Motors  and  Transformers 

Two  Ca.sp.s-  nf  InKtabilitu  of  Direct-Current  Machines. 
— J.  Kelen. — A  large  shunt  motor,  directly  connected  to 
a  generator,  could  not  be  made  to  take  full  load  without 
instability.  As  soon  as  the  current  reached  a  certain 
value  it  would  suddenly  start  to  increase  very  rapidly 
till  the  breakers  went  out.  The  author  explains  this  as 
a  case  of  self-compounding,  due  to  armature  reaction, 
which  causes  a  tendency  to  increase  speed  as  the  load 
increases.  Mathematical  analysis  shows  that  the  ma- 
chine is  stable  at  small  loads,  the  instability  beginning 
at  a  certain  critital  current.  The  phenomenon  is  often 
observed  in  machines  with  commutaliiig  poles,  but  by 
changing  the  windings  on  the  commutating  poles  the 
critical  current  may  be  given  such  a  value  that  it  falls 
outside  the  working  range  of  the  motor.  In  another 
case  a  small  self-excited  booster  dynamo,  connected 
in  series  with  direct-current  buses  for  charging  storage 
batteries,  was  observed  to  be  unstable.  If  a  sudden 
change  occurred  in  the  bus  voltage,  owing  to  load 
variations,  the  breakers  would  go  out  and  upon  inspec- 
tion the  dynamo  would  be  found  to  have  reversed  polar- 
ity. The  authoi-  shows  that  this  trouble  also  may  he 
accounted  for  by  the  assumption  of  slight  self-compound- 
ing and  derives  expressions  for  the  condition  of  stabil- 
ity. For  machines  with  auxiliary  poles  the  same  rem- 
edy is  suggested  as  above,  but  the  insertion  of  a  small 
i-esistance  in  series  with  the  booster  armature  will  an- 
swer the  purpose,  if  the  trouble  cannot  be  overcome 
by  simply  adjusting  the  brushes. — Elcktroii'chnik  vnd 
Maschinenbait.  Aug.  8,  1920. 

Generation,  Transmission  and  Distribution 

Use  of  Aluminum  Conductors  for  Transmission  Lines. 
—The  article  by  Fischinger  in  the  Elektrotechni.^che 
Zeitschrift  of  Aug.  14,  1919,  which  was  referred  to  in 
these  columns  on  Feb.  7,  seems  to  have  aroused  much 
interest  among  German  engineers.  Fischinger  warned 
emphatically  against  all  use  of  non-reinforced  aluminum, 
stating  that  breaks  will  inevitably  occur  in  this  soft 
material  due  to  the  repeated  bending  and  unbending 
of  the  wire  near  the  points  where  it  is  tied  to  the 
insulators.  In  the  big  Groba  sy.stem  in  Germany,  how- 
ever, pure  aluminum  has  been  used  to  a  great  extent 
for  transmission  lines,  and  several  engineers  connected 
with  the  Groba  developments,  in  letters  to  the  editor 
of  the  periodical  just  mentioned,  take  a  decided  stand 
against  Fischinger's  point  of  view,  testifying  that  pure 
aluminum  will  give  excellent  service  if  properly  used. 
Wires  of  smaller  gage  than  No.  3,  for  instance,  appear 
not  to  be  permissible.  W.  Prehm  presents  some  inter- 
esting statistics  from  a  15.000-volt  aluminum  transmis- 
sion system,  with  60  m.  (197  ft.)  distance  between 
insulators  and  900  mm.  (35.6  in.)  distance  between 
phases.  Of  341  conductor  breaks,  84  were  due  to  arcing 
started  by  birds  and  bugs,  54  to  insulator  defects,  72 
to  touching  of  wires  with  each  other  or  with  ground 


wires  or  other  grounded  metal  parts,  while  51  occurred 

during  storms.  Prehm  concludes  that  there  is  little 
reason  for  condemning  pure  aluminum  as  a  transmis- 
sion-line material  and  points  out  that  so  far  there  is 
relatively  little  practical  experience  regarding  the 
liroper  design  of  aluminum  lines.  He  admits  that, 
owing  to  the  low  temperature  of  fusion,  aluminum  lines 
tend  to  break  at  once  when  an  arc  occurs,  but  insists 
that  the  remedy  for  this  is  a  construction  that  will 
avoid  all  arcing  between  wires  rather  than  the  use  of 
copper  conductors.  L.  M.  Cohn  points  out  the  advan- 
tages of  the  patented  alloy  duralumin,  while  Feussner 
warns  against  use  of  alloys,  which  are  said  to  have 
a  tendency  to  recrystallize  and  become  brittle.  Fisch- 
inger, in  a  reply,  maintains  a  skeptical  attitude, 
indorses  duralumin,  but  emphasizes  again  the  impor- 
tance of  mechanical  fatigue  in  soft  metals. — Elektro- 
tcchnische  Zeitschrift,  April    1,    1920. 

National  Electrification  for  Holland. — On  account  of 
the  .scarcity  of  coal  in  Holland,  it  is  proposed  to  use 
electricity  and  to  use  it  economically.  The  scheme  now 
in  view  provides  for  the  electrification  of  virtually  the 
whole  country,  including  the  industries  as  well  as  light- 
ing and  railways.  It  is  said  that  a  consumption  of  100 
kw.-hr.  per  capita  is  anticipated  as  compared  with  from 
35  kw.-hr.  to  40  kw.-hr.  at  present. — London  Electrical 
Times,  June  3,  1920. 

Impxdse  Turbines  Utilize  Wide  Range  of  Head  and 
Flow. — At  Fontana,  Cal.,  an  irrigation  project  was 
recently  extended  to  include  the  development  of  water 
power  when  it  was  found  that  a  favorable  contact 
could  be  made  with  the  local  power  company.  The  con- 
ditions imposed  on  the  plant  by  the  irrigation  require- 
ments vary  the  effective  head  30  per  cent  and  the  flow 
83  per  cent.  With  the  hydraulic  impulse  turbines 
which  were  designed  to  meet  these  conditions  it  has 
been  found  possible  to  operate  at  minimum  flow  with  a 
loss  of  only  3  per  cent  in  the  efficiency  attained  at  maxi- 
mum flow.  This  has  made  it  profitable  to  utilize  the 
lower  even  under  the  disadvantage  of  the  wide  varia- 
tions.— Enf/inccrinii  Xews-Record,  Aug.  5,  1920. 

Traction 

Regenerative  Braking  with  Single-Phase  Locomo- 
tives.— M.  ScHENKEL. — The  author  gives  a  comparative 
discussion  of  four  different  systems  of  single-phase 
regenerative  braking  on  electric  railroads.  A  number 
of  curves  are  presented  which  show  the  performance  of 
a  particular  type  of  freight  locomotive,  built  by  the 
Siemens-Schuckert  works,  with  a  draw-bar  pull  of  16,300 
kg.  The  conclusion  is  that  the  four  types  of  connections 
investigated  for  regenerative  braking  are  about  equally 
good  as  far  as  motor  heating  is  concerned.  Elekfro- 
technische  Zeitschrift,  July  22,  1920. 

Mechanical  Coupling  Between  Motor  Aris  aiui  Drive 
Wheels  on  Electric  Locomotives.  —  Seefehlner.  —  The 
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article  contains  a  comparative  discussion  of  a  number  of 
different  drive  types  used  on  electric  locomotives  of 
American,  Swiss  and  German  manufacture  for  transmit- 
ting the  motor  torque  to  the  driving  wheels.  Numerous 
cuts  of  photographs  and  drawings  are  included.  Various 
drives,  such  as  crank  couplings,  gear  drives  and  elastic 
couplings  of  different  kinds,  are  described  in  detail,  and 
combinations  of  gears  and  cranks  are  dealt  with.  Sys- 
tems based  on  the  principle  of  individual  drive  and 
special  designs  with  built-in  motors  are  also  considered. 
The  discussion  brings  forth  relative  advantages  and 
disadvantages  of  the  various  drive  systems,  and  permits 
certain  conclusions  as  to  the  fields  of  adaptability  for 
each  particular  drive. — Zeitschrift  des  Vereines  deut- 
scher  Ingenieure,  Sept.  18  and  25,  1920. 

Installations,  Systems  and  Appliances 

Electric  Propulsion  of  Ships. — CHARLES  Rettie. — It  is 
stated  that  little  progress  has  been  made  in  Great  Brit- 
ain in  the  matter  of  electric  propulsion  of  ships,  and  the 
discussion  is  principally  directed  toward  progress  that 
has  been  attained  by  the  United  States  in  the  propulsion 
of  battleships. — London  Electrician,  Sept.  3,   1920. 

Liphtinff  and  Starting  of  Motor  Cars  by  Electricity. 
— An  outline  of  the  methods  at  present  adopted  for  the 
lighting  and  starting  of  motor  cars  by  electricity.  The 
following  points,  in  the  opinion  of  the  writer,  should 
receive  more  attention  from  manufacturers:  (11  The 
question  of  designing  the  equipment  so  that  the  stor- 
age batteiy  will  be  kept  charged  under  the  worst  con- 
ditions; (2)  the  method  of  bringing  the  starter  into 
engagement  vi'ith  the  flywheel,  the  present  arrangement 
being  considered  crude;  (3")  greater  liberality  in  weight 
allowance,  particularly  where  higher  reliability  may  be 
secured  by  the  addition  of  a  few  pounds  extra  weight : 
(4)  avoidance  of  carrying  simplicity  of  design  to  such 
an  extreme  as  to  limit  the  usefulness  of  electrical 
devices. — London  Electrician,  Aug.  27,  1920. 

Units,  Measurements  and  Instruments 

Method  for  Reading  Indicating  Instruments  from  a 
Distance. — Palm. — For  this  pui-pose  a  telescope  F  is 
used,  as  shown  in  the  figure.  The  telescope  is  placed 
in  a  holder  together  with  a  counterpoise  G  so  that  the 
whole  may  be  rotated  around  an  axis  coinciding  with 
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READING  HIGH-TENSION  INDICATING  INSTRUMENTS 
WITH    A  TELE.SCOI'E 

the  axis  of  rotation  of  the  instrument  moving  system. 
The  radius  R  must  be  equal  to  the  scale  radius.  The 
telescope,  once  adjusted,  will  stay  adjusted,  and  by 
simply  turning  the  holder  around  its  axis  any  part  of 


the  scale  may  be  observed.  Thanks  to  the  counterpoise, 
the  holder  may  be  left  in  any  position  desired,  so  that 
both  hands  are  free  for  manipulating  other  apparatus. 
The  device  is  said  to  be  particularly  useful  in  taking 
observations  on  instruments  which  are  in  direct  con- 
nection with  high-potential  apparatus  or  which  must 
be  electrically  or  magnetically  shielded. — Elektrotech- 
nische  Zeitschrift,  June  17,  1920. 

Telegraphy,  Telephony  and  Signals 

Use  of  Alternating  Currents  for  Suhnmrine  Cable 
Transmission. — FREDERICK  E.  Pernot. — This  paper 
contains  results  of  experiments  performed  in  an  at- 
tempt to  develop  a  method  of  signal  transmission  over 
submarine  cables  which  would  permit  of  a  more  effec- 
tive use  of  existing  cable  systems.  By  this  scheme 
signals  are  transmitted  by  means  of  alteimating  cur- 
rents simultaneously  with  the  normal  battery,  or  direct- 
current,  operation  of  the  cable.  Currents  of  several 
different  frequencies  may  be  used,  reserving  a  given 
frequency  for  each  message,  and  by  tuning  or  equiva- 
lent methods  at  the  receiving  end  these  messages  may  be 
separated,  so  that  the  simultaneous  transmission  of  a 
number  of  messages  is  rendered  possible.  Actual  trial 
of  the  proposed  alternating-current  method  was  made 
covering  distances  up  to  approximately  700  km.,  with 
results  which  are  said  to  be  completely  satisfactory. — 
Journal  Franklin  Institute,  September,   1920. 

Miscellaneous 

Electric  Power  in  the  Oil  Fields  as  a  Central  Station 
Load. — W.  G.  Taylor. — The  author  gives  detailed 
information  as  to  the  nature  of  oil  field  loads,  the 
motor  equipment  for  various  local  conditions,  the  cost 
of  installation  and  the  power  consumption.  In  compar- 
ing the  electric  drive  and  the  gas-engine  drive,  the 
writer  gives  the  time  lost  from  shutdowns  with  gas 
engine  and  electric  drive  under  similar  normal  oper- 
ating conditions  in  Kansas,  as  shown  in  the  following 
table : 


Gas-Engine  Drive 
.\ugu9ta  Field 


\umber  of  woIIh 

i'eri'eiitiige  of  available  piiinpitifi 
time  lo>t,  all  cau-sf's 

IVrcentage  of  available  pumping 
lime  lost,  engine  or  electric 
trouble  only 


Via  . 
1917 
206 

23   ) 


4.8 


Feb., 
1918 
21b 

28  2 


8  15 


Electric  Drive 

El  Dorado 

Field 

Oct.,  Nov 

1918  1918 

26  27 


10.7 
1.98 


9  8 
0  13 


Another  table  of  interest  is  that  giving  comparative 
consumption  with  steam-engine  and  electric  drive  under 
identical  operating  conditions  on  the  same  well,  pump- 
ing by  engine  at  night  and  motor  in  the  daytime. 


1916 

— . —  September 

1916 . 

Barrel 

I'crCent 

Barrel 

PcrCeni 

oil  pumped  b.v  nnjtor 

1,311 

42  5 

1.310 

45  4 

Oil  pumped  by  engine. 

1,777 

57  5 

1.587 

54  6 

— AuRUHt, 

1916 . 

. September 

1916 

Hours 

PcrCcnl 

lloura 

IVr  C>ni 

Total  time  niotor  opi-rution 

271 

36  5 

270 

37  5 

Total  time  engine  operation 

473 

63.5 

450 

62  5 

liarrelH  per  hour,  motor 

4  84 

4  82 

RarrclH  per  hour,  engine. 

3  75 

3  52 

Inereaflo  in  production  dm 

lo  motor  drive 

28  S 

36  0 

Full  consideration  is  given  to  the  electrification  of 
gathering  and  line  pumps,  vacuum  pumps,  compressors 
and  circulating  pumps  for  casing-head  gasolene  plants, 
dehydrators,  machine  shops  and  lighting. — General 
Electric  Review,  July,  1920. 
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Research  in  Progress  and  Completed 

(WHien  Invest iK.it Ions  which  have  been  completed  arc.  in  the 
opinion  of  the  editors,  o(  wide  enough  Interest  to  the  field  we 
sen-e,  details  tlieieof  will  be  presented  in  other  parts  of  this 
paper.  C'lmlemplated  researeli  or  that  wlilcli  appears  to  have 
limited  appeal  will  be  onlj-  briefly  reporte<l  in  tlUs  section.  Imt 
details  may  lie  hail  by  cunnnunlcatini;  with  the  investigator  or 
institution  named  in  the  report.  Headers  are  referred  to  the  de- 
partment "nigest  of  Kli'Ctrlcal  Literature"  for  investigations 
reported  In  other  Journals.  The  news  and  engineering  sections 
should  also  he  followed  for  research  reported  before  technical 
.xocietles.  1 

CORONA  IN  STATOR  COILS. 

During  the  past  two  or  tliree  years  we  have  done  considerable 
worlc  on  the  effects  of  corona  on  various  kinds  of  insulating 
materials  as  applied  to  stator  eoils  for  high  voltage  alternating- 
current  generators  and  on  the  best  means  of  taking  care  of  it 
so  as  to  prevent  deterioration  of  the  Insulation.  We  find  that 
the  so-called  corona  sheath  on  coils  Is  not  entirely  satisfactory, 
as  It  is  too  flimsy  and  easily  damaged.  There  Is  room  for 
research  regarding  the  effects  of  corona  on  built-up  mica  in- 
sulation, as  well  as  other  materials,  and  on  the  effects  of 
temperature  and  humidity  upon  the  action  of  corona  on  various 
kinds  of  coils.  This  problem  is  of  great  Importance  since  h'^h- 
voltage  machines  ai"e  now  being  built  in  such  l:ii"ge  sizes  and 
are  being  wcwked  at  mueli  higher  temperatures  than  was 
customary  a  few  years  ago. — K.  U.  Wihtamson,  Milwattkri-,  Wis. 

HEAT   DISSIPATION,    INFLI'ENCE    OF  AIR  VELOCITY   AND 
OF  ANGLK  OF  INCinKNClC  ON 

Tests  were  made  on  the  d'ssipatlon  of  heat  from  the  surfaces 
of  the  coil  ends  of  turbo-generators,  A  heater  having  the 
same  cross-section  as  the  coll  ends — i.e.,  about  1  cm.  square 
and  50  cm.  long — was  constructed  and  covered  with  the  typic^illy 
treated  cloth  wrapper  that  Is  used  on  such  coil  ends.  The 
temperatures  Just  under  tlie  wrapper  and  on  its  outside  surface 
were  measured  by  means  of  thermocouples  made  from  0.1.1-mm. 
copper  and  constantan  wire.  The  heater  was  placed  in  a  cur- 
rent of  air  which  could  bo  given  various  velocities  from  0  m 
to  100  m.  per  minute.  Observations  were  taken  of  the  internal, 
surface  and  room  temperatures  for  various  inputs  and  air 
velocities.  The  distribution  of  the  velocity  in  the  air  stream 
was  determined  by  means  of  a  Pilot  tube  made  from  hypodermic 
needles.  For  a  definite  Input  or  dissipation  per  unit  area  the 
temperature  excess  of  the  surface  above  that  of  the  tem- 
perature of  the  air  stream  was  found  to  var.v  approx'niatel.\ 
inversely  with  the  velocity.  Tlie  watts  dissipated  per  unit  area 
varied  directly  as  the  temperature  excess  for  each  constant  air 
velocity.  A  very  marked  difl'erence  was  found  between  the 
amounts  of  heat  dissipated  wiien  the  air  was  blowing  at  ri^ht 
angles  and  when  at  an  angle  of  ■IS  deg.  For  an  air  velocity 
of  100  m.  per  minute  and  a  deflnite  Input  the  temperature 
excess  of  the  sui'face  of  the  heater  above  air  temperature  when 
the  heater  was  at  right  angles  to  the  air  stream  was  found 
to  be  40  per  cent  more  than  when  It  was  at  an  angle  of  4.i  deg. 
to  the  air  stream.  A  somewhat  similar  condition  was  ijiso 
found  to  hold  for  a  sniall  coil  of  wire  3  mm.  in  <li.ameter.  Tin- 
thermal  conductivity  of  the  material  used  for  such  wrappers 
was  found  from  a  large  number  of  determinations  to  be  0.00030 
■  alories  per  degree  Centigrade  per  centimeter  per  second. 
— T.  S.   Tiiiilof,  I'iltsbiirpli.  I'ti. 

HYDROC.K.N  lO.V  RECORDER. 

.\  hydiogen  ion  recorder  and  controller  has  been  developed 
which  will  And  many  applications  where  it  is  desired  to  record 
or  control  tiie  hytli't>gen  ion  concentration  in  in<lustrial  processes 
or  research  work.  With  this  Instrument  changes  In  acidity  or 
alkalinity  ma.\-  be  readil.v  followed  or  controlled. — Leeds  A  Norih- 
rup   Compaiii/,   PhiUidrlphin. 

INSri-ATORS.   MATERIAL  FOR.   RESISTANT  AT  HIGH 
TEMPERATURES. 

A  new  material  for  high-tension  insulators  has  been  developed 
which  can  withstand  a  considerably  higher  degree  of  heat  than 
the  usual  porcelain.  For  example,  a  cert.ain  s.-imple  of  con- 
ventional porcelain  will  have  a  resistance  of  2  megohms  at 
about  370  deg.  C.  An  exa.tly  similar  piece  made  of  the  "new 
body"  has  a  resistance  of  2  megohms  at  627  deg.  C.  An  ideal 
material  to  be  sought  is  one  wherein  the  quartz  is  dissolved 
as  completely  as  possible  In  feldspathic  magma. — IV.  D.  A.  Peas- 
lev,  Buntington,  IV.   V«. 

L.\MPS.   INCANDESCENT.    RIRRON,   ATIRSUS    WIRE   FIU\- 
MENTS  FOR  FLA.^H  SinNAl-ING. 

Owing  to  the  quantity  of  material  in  a  ribbon  filament  being 
much  less  than  that  in  an  equivalent  wire  filament,  one  should 
expect  in  going  from  a  wire  filament  to  a  riI>i>ou  filament  either 
a  considerable  increa.«ie  in  signaling  speed  or.  witliout  a  reduction 
In  speed  In  n  gas-filled  lamp,  a  possibility  of  change  in  atmos- 
phere to  one  involving  a  decreased  gas  loss  (higher  efficiency). 
.\  lamp  containing  a  ribbon  filament  in  argon,  as  proposed  by 
our  laboratory,  was  tested  in  conii>arison  with  the  best  existing 
lamp  for  tlie  same  purpose  and   gave  ^jpeeds  and   efficiencies  in  ■ 


lavor  of  the  former  special  lamp  of  the  order  nspietlvely  of 
1.6  and  1.25. — A.  G.  Worthing,  Xela  Research  Laborator)/, 
Vl'vetand,  Ohio. 

RURBER  GOODS.  THE  EXTRACTION  OF. 

A  compleie  study  has  been  made  of  tin-  various  extracts  aa 
determined  in  the  analysis  of  rubber  goods.  The  advantages  of 
the  u.se  of  mixed  solvents,  namely,  acetone-carbon  bisulphide 
and  acetone-chloroform,  over  the  methods  previously  emplnved 
have  been  studied  with  considerable  detail.  .V  mixture  of  55 
per  cent  carbon  bisulphide  and  45  per  cent  acetone  bv  volume, 
boiling  constantly  at  34.25  deg.  C,  Is  adopted  rather'  tlian  the 
acetone-chloroform  mixture  because  of  tlie  less  solvent  effect 
of  the  acelone-eurbon  bisulphide  mixture  on  the  rubber.  Thi.« 
makes  it  possible  to  eliminate  the  extraction  with  chloroform 
and  to  determine  free  sulphur  directly  in  the  extract  provided 
the  bisulphide  Is  properly  purified  before  use.  .\  large  iioniber 
of  figures  have  been  obtained  to  show  the  distinct  advanl.ige  of 
the  use  of  a  mixed  solvent  over  the  separate  extractions  with 
acetone  and  chloroform,'  particularly  In  cheap  compiiunils  wlien 
tho  material  Is  not  all  removed  by  the  .separate  extiactions. — 
.S.  IV,  ICpulein  and  B.  L.  Gonyo,  Bureau  of  .Srondards,  ^\'ash- 
ins/ton,  1).  C. 

SYNCHRONOUS  MOTOR,  PROPERTIES  OF  V-CURVES. 

The  V-curvcs  (or  rather  the  complete  O-curves),  each  of 
which  corresponds  to  a  dift'erent  value  of  power,  may  be  looked 
upon  as  contour  lines  of  a  surface  of  sugar-loaf  shape.  Like- 
wise the  series  of  concentric  circles,  which  represent  the  locus  of 
the  current  vector  for  various  constant  values  of  power,  may  also 
be  considered  to  be  contour  lines  of  a  surface  of  revolution, 
and  this  particular  surface  happens  to  be  a  paraboloid  of  revolu- 
tion.— .1.  ,S'.  l.anpsdorf,  Washington  University,  St.  Louis,  ^fo. 


Suggestions  for  Research 

ANNEALING,  ELECTRIC.  OF  NON-FERROUS  METALS. 

It  is  desirable  to  develop  a  method  of  .annealing  non-ferrous 
metals  in  an  electric  furnace  or  by  passing  electricity  directly 
through  them.  The  main  object  would  be  to  avoid  the  oxidation 
which  occurs  in  gas  furnaces  and  which  requires  a  troublesome 
and  expensive  pickling  process  to  remove.  .Some  work  has  been 
done  in  this  direction,  particularly  in  England,  but  with  little 
or  iio  commercial  succes.s.  Metallurgical  research  on  the  effects 
of  v.irious  methods  of  annealing  on  the  physical  properties  of 
tho  non-ferrous  metals  is  not  alone  sufficient ;  the  question  of 
cpiantit.v  production  is  of  paramount  importance. — X.  S.  Dia- 
mant,  Lockport,  N.  Y. 

AUDION.    USE   OF.   FOR   VOLTAGE   OR   SPEED   REGULATOR 
OF  ELECTRICAL  JIACHINERY. 

The  audion  or  thermionic  valve  has  the  property  of  not 
allowing  any  appreciable  current  to  pass  through  it  "until  the 
voltage  has  reached  a  certain  limit,  beyond  which  the  device 
acts  as  an  amplifier.  It  would  seem  that  this  property  could 
bo  utilized  in  the  field  circuit  of  an  electric  generator  for 
automatically  keeping  the  voltage  constant.  A  similar  arrange- 
ment In  the  field  circuit  of  a  motor  might  be  made  to  keep  its 
speed  constant. — Editorial  fiuggcstion. 

CLUTCH.    ELECTROMAGNETIC,    FOR   DIESEL    MARINE 
ENGINES. 

One  of  the  principal  difficulties  In  the  use  of  oil  engines  for 
marine  propulsion,  especially  for  tugs.  Is  the  Impossibilltv  of 
throttling  an  oil  engine  down  for  the  very  low  speeds  necessary 
for  maneuvering  in  a  harbor.  .V  simple  electromagnetic  clutcji 
is  desired  which  at  a  high  speed  would  couple  the  engine  shaft 
and  the  propeller  shaft  rigidly,  but  which  would  permit  speed 
reduction  of  the  i)roi)eiler  shaft  to  a  verv  low  value  without 
affecting  the  speed  of  the  engine.  The  clutch  may  be  of  the 
induction-motor  type,  with  power  converted  into  heat  in  sec- 
ondary resistances.  The  efflclenc.v  at  low  speeds  is  immaterial, 
and  the  engine  may  run  at  nearly  Its  rated  capacity  at  all 
speeds.  Such  a  clutch  in  sizes  up  to  several  hundred  horse- 
power would  materially  promote  the  use  of  Diesel  engines  on 
smaller  vessels. — Editorial  Suggestion. 

CONTACT  RESISTANCE. 

I  should  suggest  research  on  the  resistance  of  metallic  con- 
tacts, so  as  to  provide  data  for  the  design  of  electric  switches, 
circuit  breakers  and  contact  makers  of  all  kinds  through  a  wide 
range  of  capacities.  The  investigation  should  include  the  con- 
tact resistance  of  various  metals,  such  as  copper,  brass,  phos- 
phor bronze,  steel  and  iron,  the  variation  of  the  contact  resist- 
ance with  the  pressure  o\'er  the  entire  range  from  zero  to  the 
pressure  at  which  the  structure  breaks  down,  .and  the  resistance 
between  various  curvatures  of  contact  points,  as  well  as  flat 
surfaces.  A  study  should  also  be  made  of  the  resistance  at 
laminated  cont.acts  and  contacts  formed  by  the  end  edges  of 
fiat  springs. — E.  Javobi,  Milwaukre,   Wi.\. 

POM'ER  STATIONS.   ST.VBILITY  OF 

When  two  or  more  interconnected  alternating-current  power 
plants  or  sections  of  a  plant  experience  a  disturbance,  such  as 
a  short  circuit  somewhere  on  the  system,  a  condition  of  In- 
stability may  result  causing  Individual  generators  or  groups  of 
alternators  to  fall  out  of  step.  If  the  synchronizing  power  of 
the  machines  is  sufficient,  they  pull  in  step  after  some  oscilla- 
tions or  "hunting."  Under  more  aggravated  circumstances  the 
so-called  "slipping"  takes  place,  one  group  of  machines  run- 
ning slightly  faster  or  slower  than  the  rest,  unable  to  pull  into 
synchronism  on  account  of  too  great  a  dlfferenct-  In  speed.  .\ 
case  of  slipping  is  treated  b.v*  Dr.  C.  P.  Stelnmetz  in  his  .\.1.E.E, 
convention  p;iper.  June.  1020.  Furtlier  theoretical  and  experi- 
mental investigations  are  desired  with  the  view  of  determining 
various  factors  which  make  slipping  more  difficult.  This  prob- 
lem Is  going  to  be  of  Increasing  Importance  with  the  growth  of 
large  interconnected  systems. — £ditoria(  Suggestion. 

TELEPHCiNE.  AUTOMATIC.  DIALING. 

Properties  of  telephone  lines  might  be  investigated  In  rela- 
tion to  automatic  dialing — three-wire  and  two-wire.  The  In- 
vestigator should  flrst  become  familiar  with  the  subscriber's 
line  circuit  from  telephone  to  switch,  including  the  operation 
of  the  apparatus  In  the  switch  which  is  concerned  with  the 
selector.  The  Investigation  should  cover  the  effect  of  resist- 
ance, inductance,  leakage  and  capacitance  upon  the  Impulse 
delivered  to  the  motor  magnet.  The  Investigation  may  be  both 
mathematical  and  experimental. — A.  B.  Smith,  Chicago,  III. 


SPECIAL  permits  to  take  care  of 
the  needs  of  individual  public 
utilities  are  to  be  issued  by  the 
Interstate  Commerce  Commission 
under  a  new  service  order  which 
takes  the  place  of  the  former  order 
assigning  cars  for  the  use  of  these 
utilities  under  priority  regulation. 
Absolute  open-top-car  priority  for 
coal  transportation  is  to  be  enforced, 
•with  the  object  of  providing  carry- 
ing facilities  for  a  minimum  weekly 
production  of  12,000,000  tons. 

Salt  Lake  City  has  been  deter- 
mined upon  as  the  meeting  place  of 
the  1921  convention  of  the  American 
Institute  of  Electrical  Engineers, 
and  the  week  of  June  21  as  the  date. 
The  midwinter  convention  in  New 
York  City  will  be  held  on  Feb.  23  to 
Feb.  25.  ' 

Seven  additional  societies  have 
become  charter  members  of  the  Fed- 
erated American  Engineering  So- 
cieties, bringing  the  total  number  so 
far  to  seven  local  and  six  national 
societies,  with  a  combined  member- 
ship of  37,171. 

A  MEETING  of  the  A.  I.  E.  E. 
standards  committee  showed  close 
co-operation  between  this  and  the 
corresponding  committees  of  other 
American  engineering  associations 
and  the  American  representatives  on 
the  Internationa!  Electrotechnical 
Commission  in  the  matter  of  rating 
electrical  machinery. 

Optimism  as  to  the  prosperity  of 
public  utilities  was  expressed  by 
Samuel  Insull  in  an  address  to  Com- 
monwealth Edison  Company  em- 
ployees. 

Belief  in  the  inherent  stability 
of  the  electric  railway  industry  was 
expressed  in  President  Pardee's  ad- 
dress before  the  Atlantic  City  con- 
vention of  the  National  Electric 
Railway  Association. 

Adoi'TION  of  a  standardized  at- 
tachment plug  for  all  appliances  was 
favored  by  a  meeting  of  the  Heating 
Appliance  Section  of  the  Associated 
Manufacturers  of  Electrical  Sup- 
plies. 

A  STATEMENT  made  public  by  the 
American  Wholesale  Coal  Associa- 
tion is  to  the  effect  that  there  is  no 
shortage  of  bituminous  coal  and  that 
the  prevailing  high  prices  and  re- 
strictions are  without  justification. 

The  I'LiTiiKE  of  the  .lovian  Order 
will  he  decided  at  the  eighteenth  an- 
nual convention,  to  be  held  at  St. 
Louis  Nov.  18  and  19. 

Tests  carried  out  by  the  wiring 
committee  of  the  N.  E.  L.  A.  show 
that  some  brands  of  No.  16  heater 
cord  are  a  hundred  times  more  dur- 
able than  others. 


Prices  of  electrical  goods  are  well 
maintained  in  all  sections  except  the 
East.  Jobbers  in  New  England  and 
New  York  State,  however,  are  cut- 
ting prices  in  an  endeavor  to  move 
large  stocks.  Wire  is  quoted  lower 
owing  to  lower  copper  and  cotton 
prices.  Collections  everywhere  are 
lengthening,  even  some  of  the  large 
utilities  taking  more  time  to  meet 
their  accounts.  Credits  naturally 
ai-e  much  tighter.  Jobbers  are 
watching  dealers'  stocks  and  not  at- 
tempting to  unload  on  contractors  ex- 
tept    in    the    East.       Deliveries    are 
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better  and  shortages  are  reported  in 
a  few  lines  only.  Building  opera- 
tions still  hang  fire. 

Prospects  for  farm-lighting-plant 
sales  are  improving  with  the  close  of 
harvest  and  the  opening  of  country 
fairs,  although  the  market  for  agri- 
cultural produce  is  dull. 

The  extint  to  which  the  output 
of  electrical  automobile  accessories 
will  be  affected  by  the  slump  in  the 
automobile  market  is  uncertain,  the 
lamp  producers  being  in  a  better 
position  than  storage-battery  or  wire 
manufacturers  because  of  the  local 
character  of  their  trade. 

Powers  of  the  Nebraska  State 
Railway  Commission  have  been  en- 
larged by  a  constitutional  amend- 
ment carried  by  the  voters.  An  in- 
dustrial commission  designed  to  pre- 
vent strikes  in  public  enterprises  has 
also  been  authorized. 

New  capital  stock  to  the  value  of 
a  little  more  than  $5,000,000  is  of- 
fered at  par  to  its  present  stock- 
holders by  the  Commonwealth  Edi- 
son Company  of  Chicago. 

Twenty  per  cent  reduction  in  the 
use  of  electric  service  is  asked  of 
its  customers  by  the  Milwaukee  Elec- 
tric Railway  &  Light  Company  in 
order  to  avert  a  tie-up  until  it  can 
start. up  a  20.000-kva.  unit  at  the 
plant  now  being  built. 


After  an  animated  debate  between 
open-shop  and  closed-shop  members 
of  the  National  Association  of  Elec- 
trical Contractors  and  Dealers,  it 
was  determined  at  the  Baltimore 
convention  to  continue  the  labor 
committee  for  another  year. 

A  successful  meeting  was  held  at 
Washington  on  Thursday  and  Fri- 
day of  last  week  by  the  newly  or- 
ganized Water  Power  League  of 
which  Dr.  George  F.  Swain  of  Har- 
vard has  accepted  the  presidency. 

Automatic  substations  were  dis- 
cussed at  the  meeting  of  the  Provi- 
dence Section,  A.  I.  E.  E.,  G.  H. 
Roosevelt  of  the  General  Electric 
Company  and  R.  J.  Wensley  of  the 
Westinghouse  company  making  the 
main  contributions. 

AcHlETVEMENTS  of  electrotechnical 
pioneers  were  celebrated  by  Dr. 
Elihu  Thomson  and  Dr.  M.  I.  Pupin 
before  the  Philadelphia  Section 
meeting  of  the  A.  I.  E.  E. 

Illumination  in  its  relation  to 
safety  is  to  be  discussed  on  Friday 
next  at  a  joint  meeting  of  the  New 
York  Section,  I.  E.  S.,  and  the 
American  Society  of  Safety  Engi- 
neers. 

Increasing  use  of  high-voltage 
cables  and  a  growing  interest  in  in- 
terconnection are  said  by  R.  F. 
Schuchardt  of  the  Commonwealth 
Edison  Company  to  have  impressed 
him  in  a  recent  European  trip  as 
outstanding  facts  in  the  electrical 
world. 

Private  and  state-owned  hydro- 
electric plants  are  being  co-ordinated 
for  successful  conservation  of  water 
and  fuel  through  the  triple  intercon- 
nection of  the  New  England  Power 
and  Boston  Edison  companies  and 
the  Metropolitan  Water  Board 
plants  at  Sudbury  and  Clinton, 
Mass. 

California  electrical  interests 
have  formed  a  joint  committee  to 
discuss  safety  codes  and  assist  the 
Industrial  Accident  Commission. 

Expenditure  of  more  than  $40,- 
000,000  in  the  extension  of  its  Big 
Creek  and  San  Joaquin  River  hydro- 
electric projects  is  contemplated  by 
the  Southern  California  Edison  Com- 
pany. 

Prominent  engineers  will  debate 
the  relative  advantages  of  electric 
and  steam  locomotives  next  Friday 
at  a  joint  meeting  of  the  A.  I.  E.  E. 
and  the  A.  S.  M.  E.  in  New  York. 

Permission  to  lease  part  of  an  in- 
dustrial power  plant  has  been  asked 
by  the  Pacific  Gas  &  Electric  Com- 
pany in  an  effort  to  overcome  the 
shortage  of  electrical  energy  caused 
'ly  the  long  drought  in  California. 
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California  Eloctrical  Interests  Combine  to 
Discuss  Safety  Codes 

A  JOINT  committee  has  recently  been  formed  in  Cali- 
fornia to  consider  such  safety  matters  or  safety 
legislation  as  will  be  of  general  interest  to  the  electrical 
industry  and  will  represent  California  in  this  respect 
and  assist  the  California  Industrial  Accident  Commis- 
sion in  the  application  of  its  safety  orders.  The  com- 
mittee represents  the  following  organizations:  Pacific 
Coast  Division  of  the  N.  E.  L.  A.,  the  A.  I.  E.  E., 
California  Electrical  Contractors  and  Dealers'  Associa- 
tion, Manufacturers'  Safety  Association,  Pacific  Coast 
Division  of  the  Electrical  Supply  Jobbers'  Association, 
San  Francisco  Electrical  Development  League  and  Cali- 
fornia Association  of  Electrical  Inspectors. 


Insull  Sees  Better  Times  Ahead  for 
Public  Utilities 

PUBLIC  confidence  in  public  utilities  is  increasing, 
declared  Samuel  Insull  in  an  address  delivered  in 
Chicago,  Tuesday,  to  1,800  of  the  Commonwealth 
Edison  Company's  employees.  This  is  shown  by  the 
relief  which  has  been  granted  utility  companies  during 
the  past  two  years  and  which  could  not  have  been 
obtained  if  the  public  utility  commissions,  according  to 
Mr.  Insull,  had  not  been  supported  by  the  people  in  the 
communities  served. 

That  the  darkest  days  of  this  period  have  passed,  as 
far  as  the  utilities  are  concerned,  is  the  belief  of  the 
speaker,  and  better  times  are  ahead.  When  hard  times 
come,  Mr.  Insull  pointed  out,  the  operating  expenses  of 
central  stations  go  down  much  more  rapidly  than  their 
revenues,  so  that  net  earnings  are  maintained.  There 
is  no  better  opportunity  for  acquiring  utility  securities 
than  at  times  like  the  present  when  they  are  selling  at 
a  low  price.  The  market  price  of  outstanding  securities 
of  this  kind  has  dropped  in  order  to  bring  their  interest 
yield  up  with  the  current  price  of  money;  but  as  the 
price  of  money  and  commodities  goes  down  the  market 
price  of  public  utility  securities  will  ad%'ance. 


Stability  of  Electric  Railway   Industry 
Theme  of  A.  E.  R.  A.  President 

ATLANTIC  CITY  was  again  the  annual  meeting  place 
lof  the  American  Electric  Railway  Association  this 
week,  its  convention  opening  on  Tuesday,  Oct.  12. 
Finance,  public  relations  and  labor  were  prominent 
among  the  topics  discussed. 

J.  H.  Pardee,  the  retiring  president,  in  his  annual 
address,  in  speaking  of  the  general  situation,  declared 
that  statistics  show  large  earnings  and  increased  riding 
and  that  only  a  few  companies  are  in  that  desperate 
financial  condition  that  confronted  nearly  all  of  the 
companies  two  years  or  even  a  year  ago.    This,  he  held. 


emphasizes  the  inherent  stability  of  the  industiy  and 
that  it  is  performing  a  necessary  service.  A  most 
encouraging  sign  of  the  present  time,  in  so  far  as  the 
electric  railways  are  concerned,  Mr.  Pardee  said,  is 
the  growing  public  recognition  of  common-sense 
principles  in  dealing  with  the  electric  railway  situation. 


Membership  in  Federation  Crowing 

ANNOUNCEMENT  is  made  that  seven  additional 
/X^orieties  have  become  charter  members  of  the 
Federated  American  Engineering  Societies,  bringing 
the  total  number  to  date  up  to  seven  local  and  six 
national  societies,  with  a  combined  membership  of  .37,- 
171.  The  seven  new  member  societies  are  the  American 
Institute  of  Chemical  Engineers,  the  Engineering 
Society  of  Buffalo,  the  American  Institute  of  Mining 
and  Metallurgical  Engineers,  the  Society  of  Industrial 
Engineers,  the  Kansas  Engineering  Society  and  th( 
Alabama  Technical  Council.  These  societies  all  e.xped 
to  send  delegates  to  the  meeting  of  the  Americat 
Engineering  Council  on  Nov.  18  and  19. 

The  American  Institute  of  Electrical  Engineers  has 
appointed  the  following  members  as  representatives  or 
the  American  Engineering  Council:  Comfort  A.  Adams. 
A.  W.  Berresford,  H.  W.  Buck,  F.  L.  Hutchinson,  \V.  A. 
Layman,  William  McClellan,  L.  F.  Morehouse,  L.  T. 
Robinson,  Charles  S.  Ruffner.  Charles  F.  Scott,  L.  B. 
Stillwell  and  Calvert  Townley. 


Emergency  Coal  Neetls  of  Utilities  to  Be 
Taken  Care  of  by  Special  Permits 

BY  A  NEW  service  order.  No.  21,  the  Interstate 
Commerce  Commission  has  arranged  to  issue  special 
permits  to  take  care  of  individual  cases  of  distress, 
among  public  utilities  instead  of  permitting  the  as- 
signment of  cars  to  public  utilities  generally.  These 
special  permits  are  by  the  new  order  made  mandatorj- 
on  the  railroads.  Applications  for  relief  should  be 
forwarded  to  the  National  Committee  on  Gas  and  Elec- 
tric Service.  Each  of  these  applications  will  be  con- 
sidered by  a  committee  of  three  appointed  by  the 
Interstate  Commerce  Commission  as  follows:  W.  L. 
Barnes,  executive  manager  of  the  division  of  car  service 
of  the  American  Railroad  Association;  D.  B.  Wentz, 
president  of  the  National  Coal  Association,  and  George 
W.  Elliott,  secretary  of  the  National  Committee  on  Gas 
and  Electric  Service. 

The  text  of  the  new  service  order  regarding  the 
handling  of  coal  for  public  utilities  is  as  follows: 

It  is  ordered  that,  effective  Oct.  15,  1920,  and  until  further 
order  of  the  commission,  all  common  carriers  by  railroad 
within  said  territory  to  the  extent  that  may  be  necessary 
in  order  that  public  utilities  which  directly  serve  the  general 
public  under  a  franchise  therefor  with  street  and  interurban 
railways,  electric  power  and  light,  gas,  water  and   sewer 
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works ;  also  ice  plants  which  directly  supply  the  public  gen- 
eral y  vv-ith  ice;  also  hospitals,  schools  and  other  public  in- 
stitutions of  the  United  States,  state  or  municipal  govern- 
ments, may  be  kept  supplied  with  coal  for  current  use,  but 
not  for  stoi-age,  exchange  or  sale,  be,  and  they  are  hei-eby, 
to  the  extent  that  the  commission  or  its  agent  or  appointee 
thereunto  duly  authorized  shall  hereafter  fi-om  time  to  time 
designate  in  individual  cases,  but  not  otherwise,  authorized 
and  directed  to  place,  furnish  and  assign  cars  to  coal  mines 
for  the  transportation  of  such  coal  in  addition  to  and  with- 
out regard  to  the  existing  ratings  and  distributive  shares  for 
mines  upon  said  railroad;  provided  that  such  coal  shall  not 
be  subject  to  reconsignment  and  that  a  written  report  of  the 
cars  placed  hereunder  shall  be  made  to  the  Interstate  Com- 
merce Commission  by  the  railroad  placing  the  cars  as  often 
as  once  each  week. 

Simultaneously  with  the  issue  of  Service  Order  No. 
21,  another  order  was  handed  down  giving  an  absolute 
priority  on  open-top  cars  for  use  in  coal  transportation. 

This  has  been  made  necessary  in  order  to  meet  the 
program  mapped  out  for  shipments  to  the  Northwest 
by  way  of  the  lake.s  and  at  the  same  time  start  quantitj^ 
distribution  of  domestic  fuel  in  the  Middle  West.  The 
cold  snap  early  in  October  found  most  domestic  users 
in  the  Middle  West  with  inadequate  supplies  and  re- 
sulted in  the  state  public  utilities  commission  refusing 
to  wait  longer  before  starting  the  distribution  of  do- 
mestic fuel  in  that  territory.  A  minimum  of  2,000  cars 
daily  was  necessary  to  initiate  the  distribution.  The 
railroads  were  in  no  position  to  take  cars  out  of  the 
lake  trade.  This  resulted  in  railroad  officials  calling 
a  meeting  in  Washington  at  which  they  laid  the  situa- 
tion before  the  coal  opei-ators,  representatives  of  the 
public  utilities  and  others  interested.  It  was  found  that 
the  situation  was  one  that  would  require  further  action 
on  the  part  of  the   Interstate  Commerce   Commission. 

The  new  order  has  some  advantages  over  the  old  one. 
Ill  the  first  place,  it  is  mandatory  on  the  railroads 
instead  of  permissive.  It  also  gives  what  amounts  to 
a  super-rating  which  insures  immediate  supply. 

The  National  Committee  on  Gas  and  Electric  Service, 
J.  W.  Lieb  chairman,  has  represented  the  National 
Electric  Light  Association,  the  American  Gas  Associa- 
tion and  the  American  Electric  Railway  Association 
throughout  the  existing  coal  crisis  and  will  immediateh' 
set  up  the  necessary  machinery  to  care  for  the  emer- 
gency requests  of  all  public  utilities. 


Electrical  Manufacturers'  Association 
Schedules  Fall  Meetings 

NEARLY  all  the  members  of  the  Heating  Appliance 
Section  of  the  Associated  Manufacturers  of  Elec- 
trical Supplies  were  present  at  the  fall  meeting  of  the 
section  held  in  New  York  on  Oct.  12.  One  of  the  prin- 
cipal matters  considered  at  the  meeting  was  the  adoption 
of  a  standardized  attachment  plug  for  all  appliances. 
This  is  favored  by  all  members,  and  it  is  expected  that 
definite  action  will  be  taken  by  the  association  in  the 
near  future. 

The  schedule  of  meetings  of  other  sections  of  the 
association  to  be  held  in  New  York  City  during  October 
is  as  follows: 

Monday,  Oct.  18. — Association  rooms:  Line  Material  Sec- 
tion, 2  p.m.;  Industrial  Lighting  Fixture  Section,  2  p.m. 

Tuesday,  Oct.  19 — Association  rooms:  Outlet  Box  Section. 
10  a.m.;  Snap  Switch  Section,  10  a.m.;  Lamp  Receptacle 
and  Socket  Section,  2  p.m.;  Attachment  Plug  Section,  4  p.m. 

Wednesday,  Oct.  20. — Association  rooms:  Magnet  Wire 
Group,  9:30  a.m.;  Fuse  Section,  10  a.m.;  Knife  Switch  Sec- 
tion, 2  p.m.;  Molded  or  Formed  Insulation  Section,  2  p.ni. 
Yale  Club:  Rubber-Covered  Wire  Group,  12:30  p.m.;  Wire 
and  Cable  Section,  7  p.m. 

Thvrsduy,  Oct.  21.  —  Association  rooms:  Air-Circui'.- 
Breaker  Section,  10  a.m.;  Panelboard  and  Switchboard  Sec- 
tion, 10  a.m.  Union  League  Club:  Weatherproof  Wire 
Group.  12:30  p.m. 

Friday,  Oct.  22. — Association  rooms:  General  standards 
committee,  10  a.m.;  Signaling  Apparatus  Section,  2  p.m. 

Tuesday,  Oct.  26. — Association  rooms:  Non-Metallic  Co:;- 
duit  Section,  10:30  a.m.;  Rigid  Conduit  Section,  2  p.m. 

Wednesday,  Oct.  27. — Association  rooms :  Armored-Con- 
ductor Section,  10  a.m. 


Salt  Lake  City  to  Be  Meeting  Place  of 
Institute  in  1921 

MEETING  in  Philadelphia  last  week,  the  directors 
of  the  American  Institute  of  Electrical  Engineers 
took  up  the  matter  of  settling  upon  the  place  where  the 
1921  annual  convention  should  meet  and  determined  to 
accept  the  invitation  of  the  Utah  Section  to  convene  in 
Salt  Lake  City  during  the  week  beginning  June  21..  This 
proposal  had  the  warm  support  of  the  Pacific  Coast  Sec- 
tion of  the  Institute. 

The  meetings  and  papers  committee  reported  that 
plans  were  in  progress  for  meetings  in  Chicago  on  Fri- 
day, Nov.  12;  in  Cleveland  on  a  date  in  .lanuary  to  be 
fixed  later;  in  New  York  on  March  11,  and  in  Pitts- 
burgh on  April  8  next.  The  midwinter  convention  will 
be  held  in  New  York  on  Feb.  23  to  Feb.  25  inclusive. 

Bancroft  Gherardi  was  appointed  to  fill  the  •acancy  in 
the  Institute's  representation  on  the  board  of  trustees  of 
lie  United  Engineering  Societies  cau.sed  by  the  recent 
death  of  Dr.  Samuel  Sheldon. 


Contractors  Vote  to  Continue  Labor 
Committee 

AFTER  a  spirited  debate  the  National  Association  of 
.  Electrical  Contractors  and  Dealers  voted  at  the 
annual  convention  held  last  week  in  Baltimore  to  con- 
tinue the  labor  committee.  The  appoinment  of  this 
committee  was  authorized  at  the  Milwaukee  convention 
last  year  for  the  purpose  of  conferring  with  labor  in 
order  that  electrical  contractors  might  be  able  to  nego- 
tiate with  organized  labor  in  securing  stability  of  labor 
contracts.  The  committee  presented  its  report  last 
Thursday,  .showing  that  it  had  been  organized,  but  that 
nothing  had  been  accomplished  and  that  the  members 
had  resigned. 

The  presentation  of  this  report  precipitated  an  intense 
discussion  on  the  propriety  of  the  association's  having 
negotiated  with  organized  labor,  the  contention  of  the 
open-shop  adherents  being  that  by  recognizing  unionism 
the  association  placed  them  in  a  trying  position.  The 
discussion  went  so  far  as  to  bring  forth  a  resolution  to 
make  it  forever  impossible  to  discuss  any  of  the  mani- 
fold phases  of  the  labor  topic  at  any  future  convention 
of  the  association. 

Contractors   operating   closed    shops   brought   before 
the  convention  their  need  for  a  conciliatory  committee. 
They  said  frankly  that  in  their  opinion  the  fears  of  the 
open-shop  employers  on  this  matter  were  imaginary  and    ^ 
urged  that  the  association  should  not  rescind  its  action    " 
of  last  year  but  give  the  labor  committee  another  year 
in  which  to  demonstrate  whether  it  had  a  function  and 
could  ijerf'orni  it.     This  latter  view  finally  prevailed  by 
a  slight  majority,  and  as  a  result  another  labor  com-     J 
mittee  will  be  appointed.  " 
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Society  for  Electrical  Development  to 
Issue  Cliristnius  Sales  Service 

WITHIN  the  next  few  days  the  Society  for  Elec- 
trical Development  will  issue  its  November  sales 
service  bulletin,  devoted  entirely  to  advertising  sugges- 
tions and  material  for  an  intensive  Christmas  sales  cam- 
paign. Features  of  the  campaign  material  to  be  issued 
this  year  are  a  five-piece  window  display  cutout,  hand- 
lettered  invitations  for  electrical  merchants  to  mail  to 
prospective  customers  urging  a  visit  to  their  shops, 
folders  and  booklets  describing  appliances  suitable  for 
gifts,  lantern  slides  and  poster  stamps.  In  addition 
there  will  be  suggested  newspaper  advertisements.  This 
material  will  be  ready  for  distribution  by  Nov.  1. 

Thai  the  electrical  dealers  must  meet  keen  competition 
for  the  Christmas  trade  from  other  businesses  this 
year  was  emphasized  by  James  M.  Wakeman,  general 
manager  of  the  society.  He  pointed  out  that  many 
merchants  have  made  plans  for  large  advertising  cam- 
paigns and  said  that  any  electrical  merchants  who  are 
laboring  under  the  impression  that  it  will  be  unneces- 
sary to  make  particular  efforts  to  secure  a  satisfactory 
volume  of  Christmas  sales  will  be  disappointed. 


Schueiiarilt  Tells   of  Developments   in 
European  Electrical  Practice 

ON  HIS  return  from  a  visit  to  England  and  France, 
where  he  went  to  study  new  electrical  develop- 
ments, R.  F.  Schuchardt,  electrical  engineer  of  the  Com- 
monwealth Edison  Company  of  Chicago,  in  a  brief  inter- 
view with  an  Electrral  World  representative,  spoke 
of  a  mimber  of  things  of  interest  to  American  engineers. 
Among  them  is  the  relatively  greater  tendency  in 
Europe  to  make  use  if  high-voltage  cables.  Twenty- 
thousand-volt  to  33,000-volt  cable  work  is  comparatively 
frequent,  and  at  one  plant  a  three-conductor  cable  for 
55,000  volts  is  being  manufactured  for  use  in  Belgium, 
and  ratings  even  as  liigh  as  00,000  volts  are  planned. 
There  is  also  a  greater  development  of  mercury-arc 
rectifiers,  sizes  up  to  500  k\v.  and  700  kw.  having  been 
made,  while  sizes  up  to  1,500  kw.  and  for  3,000  volts 
direct  current  are  considered  as  practicable. 

"Europe  in  general,"  said  Mr.  Schuchardt,  "appre- 
ciates that  it  must  supply  its  power  requirements  more 
economically  than  in  the  past  and  that  this  means  inter- 
connected systems  and  mass  production.  There  is 
naturally  a  good  deal  of  interest  in  those  American 
systems  in  which  this  has  been  done  wuth  marked 
success,  though  the  splendid  example  of  the  northeast 
coast  system  in  England,  a  pioneer  in  this  work  and 
in  the  utilization  of  waste  gases,  is  also  studied  with 
interest.  The  Briti.sh  Electricity  Commission  is  devot- 
ing nearly  all  of  its  attention  to  this  question,  and  on 
the  continent  also  interconnections  and  so-called  super- 
power houses  are  being  erected. 

"Several  of  these  new  stations  employ  the  iron-dad 
switchgear  which  has  found  much  favor  in  England 
but  is  almost  unknown  in  America.  The  latest  de%'elop- 
ment  in  this  line  is  a  .switch  rated  at  L500,000  kva., 
rupturing  capacity  at  12.000  volts,  with  isolators  or 
di.<connections  in  oil  tanks  and  with  all  parts  thoroughly 
interlocked.  The  aim  has  been  to  make  this  important 
part  of  the  station  as  nearly  foolproof  as  possible.  The 
size  of  the  units  in  these  stations  ranges  from  20,000 
kw.  to  about  25.000  kw..  and  one  station  in  France  i.' 
designed  for  40,000-kw.  units." 


A.  I.  E.  E.  Celebrates  Discoveries  of 
Ampere,  Arago,  Davy  and  Oerstetl 

RKGULAR  meetings  of  the  American  Institute  of 
.  Electrical  Engineers  were  resumed  at  Philadelphia 
on  Oct.  8,  under  the  lead  of  President  A.  W.  Berresford, 
with  a  memorable  program  celebrating  the  centennial 
of  early  electrical  discoveries.  Dr.  Elihu  Thom.son,  the 
well-known  consulting  engineer  of  the  General  Electric 
Company,  and  Dr.  M.  I.  Pupin,  professor  of  electr  - 
mechanics  at  Columbia  University,  were  the  principr.l 
speakers.  These  two  men,  who  are  themselves  dis- 
tinguished for  original  and  pioneer  electrical  investiga- 
tions, gave  an  intimate  interpretation  of  the  experi- 
ments ol  Ampere,  Arago,  Davy  and  Oersted.  Dr. 
Thomson  in  his  characteristic  and  fascinating  style  pref- 
aced his  remarks  with  a  review  of  the  early  electrical 
work  in  this  country  and  referred  to  Philadelphia  as  the 
birthplace  of  this  work.  It  was  there  that  Franklin's 
exi)eriments  were  performed,  the  achievements  of 
Morse  recorded,  the  first  electric  lamp  displayed  and  the 
Franklin  Institute  organized.  It  might  be  added  that 
Philadelphia  was  also  the  place  where  Dr.  Thom.son 
himself  more  than  forty  years  ago  began  his  career 
first  as  a  teacher  of  electrical  subjects  and  then  as  an 
inventor  of  devices  which  since  have  been  the  very 
foundation  of  electrical  development  in  the  United 
States. 

In  the  course  of  his  address  Dr.  Thomson  read  from 
the  early  works  describing  the  experiments  of  Amp'TC 
and  Oersted,  explaining  the  action  of  the  compass 
.leedle  in  the  field  of  a  conductor  carrj-ing  an  electric 
•urrent.  Throughout  his  talk  the  actual  experiments 
performed  by  these  pioneers  one  hundred  years  ago  were 
Derformed  with  replicas  of  the  apparatus  they  used. 
Much  credit  is  due  to  Prof.  Harold  Pender  for  the  prep- 
aration of  this  apparatus. 

In  his  address  Dr.  Pupin  discussed  in  a  masterful 
manner,  from  a  philosophical  viewpoint,  the  influence  cf 
ihese  early  discoveries  and  the  part  they  have  playe.l 
in  developing  electrical  science.  He  reviewed  the  early 
studies  of  the  physical  forces  of  the  universe,  leading  up 
to  the  discoveries  of  Ampere  and  Oersted,  which 
related  to  the  dynamics  of  the  electrical  science. 

During  the  afternoon  preceding  the  evening  session 
at  which  Dr.  Thomson  and  Dr.  Pupin  spoke  two 
technical  papers  were  presented,  one  on  "Economic  Study 
of  Secondary  Distribution,"  bj'  P.  0.  Reyneau  and 
H.  P.  Seelye  of  the  Detroit  Edison  Company,  and  the 
other  on  "Electrical  Demand  Measurements,"  by  P.  A. 
Borden  of  the  Hydro-Electric  Power  Commission  of 
Ontario.  The  former  was  a  detailed  study  of  the  funda- 
mental considerations  in  selecting  economical  wire  sizes 
and  combinations  of  secondar>'  installations.  From  an 
analysis  of  cur^•es  and  other  data  the  authors  drew  con- 
clusions on  (1")  the  most  economical  voltage  drop,  (2) 
the  most  economical  transformer  spacing,  (3)  the  most 
economical  transformer  size,  and  (4)  the  most  econom- 
ical wire  size. 

Mr.  Borden  took  up  the  subject  of  demand  measure- 
ment through  a  study  of  the  quantity  measured  and 
showed  by  numerous  lantern  slides  the  characteristics 
of  meters  now  available  and  the  records  they  produce. 
The  study  was  based  upon  practical  loads  leading  to  con- 
clusions which  indicate  that  since  heating  follows  a 
logarithmic  rather  than  an  arithmetical  law,  the 
logarithmic  average  is  fully  as  justifiable  as  the  arith- 
metical for  a  basis  of  demand  measurement 
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To  Discuss  Relative  Advantages  of  Steam 
and  Electric  Locomotives 

AT  A  JOINT  meeting  of  New  York,  metropolitan  and 
t  railroad  sections  of  the  American  Institute  of 
Electrical  Engineers  and  the  American  Society  ot 
Mechanical  Engineers  to  be  held  at  the  Engineering 
Societies  Building  on  Oct.  22  a  number  of  prominent 
engineers  will  discuss  the  relative  advantages  of  modeni 
.steam  and  electric  locomotives. 

The  subject  will  be  introduced  by  Frank  J.  Sprague, 
consulting  engineer.  The  advantages  of  electric  loco- 
motives will  be  presented  by  A.  H.  Armstrong,  chair- 
man electrification  committee,  General  Electric  Company, 
and  F.  H.  Shepard,  director  of  heavy  traction  Westing- 
house  Electric  &  Manufacturing  Company,  and  the  ad- 
vantages of  steam  locomotives  by  John  E.  Muhlfeld,  of 
the  Railway  and  Industrial  Engineers,  Inc.,  and  another 
speaker  not  yet  announced.  The  electric  point  of  view 
will  be  discussed  by  C.  H.  Quinn,  chief  electrical  engi- 
neer Norfolk  &  Western  Railway  Company;  A.  L.  Ral- 
ston, mechanical  superintendent  New  York,  New  Haven 
&  Hartford  Railroad;  R.  Beeuwkes,  electrical  engineer 
Chicago,  Milwaukee  &  St.  Paul  Railway,  and  E.  B. 
Katte,  chief  engineer  electric  traction  New  Y'ork  Cen- 
tral Railroad,  and  the  steam  point  of  view  by  W.  L. 
Bean,  assistant  general  mechanical  superintendent  New 
York,  New  Haven  &  Hartford  Railroad;  A.  W.  Gibbs, 
chief  mechanical  engineer  Pennsylvania  System;  F.  H. 
Hardin,  chief  engineer  of  motive  power  New  York 
Central  Railroad,  and  William  F.  Kiesel,  Jr.,  mechanical 
engineer  Pennsylvania  Railroad,  after  which  the  dis- 
cussion will  be  closed  by  George  Gibbs,  consulting  en- 
gineer Pennsylvania  Railroad. 


have  a  month's  supply  in  storage  that  they  confine  pur 
chases  to  immediate  needs." 

It  is  well  known  that  this  committee  has  been  verj 
active  in  trying  to  prevent  public  utilities  from  securing 
priority  privileges  in  the  assignment  of  coal  cars. 


Coal  Wholesalers  State  High  Prices  for 
Bitiuninous  Coal  Are  Unjustified 

THE  executive  committee  of  the  American  Wholesale 
Coal  Association,  in  a  public  statement,  says  that 
at  a  meeting  in  Washington  on  Oct.  6  it  made  a  thorough 
canvass  of  the  present  coal  situation  and  as  a  result 
it  feels  ju.stified  in  advising  the  members  of  the  asso- 
ciation and  the  public  generally  as  follows: 

"The  American  people  some  months  ago  were  of  the 
opinion  that  there  was  danger  of  an  impending  short- 
age of  bituminous  coal.  The  satisfactory  production 
since  July  1  has  proved  the  momentary  alarm  to  have 
been  unfounded. 

"Abnormally  high  prices  were  paid  by  the  consumers 
while  they  were  animated  by  the  fear  of  possibly  im- 
pending famine.  These  prices  are  now  placed  wholly 
out  of  line  by  the  quite  satisfactory  production. 

"For  a  while  many  restraints  were  put  upon  distribu- 
tion of  bituminous  coal,  with  the  result  that  retail  deal- 
ers were  unable  to  fill  urgent  orders.  Since  the  supply 
promises  to  be  abundant  there  is  no  reason  for  con- 
tinuing any  such  restrictions.  Due  allowance  should 
be  made  by  the  public  for  the  fact  that  this  statement 
relates  only  to  soft  coal  and  for  the  further  fact  that 
retailers  cannot  do  all  of  their  normal  winter  business 
in  a  month  or  two.  They  have  not  and  cannot  get  the 
equipment  necessary  for  such  a  feat  even  if  they  could 
get  the  coal. 

"It  is  the  opinion  of  the  committee  that  a  great 
change  in  the  whole  market  situation  is  imminent. 
Therefore  it  suggests  to  buyers  of  bituminous  coal  who 


"Illumination  and  Safety"  to  Be  Discussed 
at  Joint  Meeting 

ON  FRIDAY  evening  next,  Oct.  22,  the  New  York 
Section  of  the  Illuminating  Engineering  Society 
will  meet  with  the  American  Society  of  Safety 
Engineers  at  the  Enginering  Societies  Building,  New 
York,  to  listen  to  papers  on  the  general  subject  oi 
"Illumination  and  Safety."  S.  E.  Doane  will  discuss 
"Elements  of  Good  Industrial  Lighting,"  and  S.  A 
Hibben  "Industrial  Lighting  Equipment  and  Its  Main- 
tenance."   Other  papers  will  be  read. 


Need  for  Better  Public  Relations  Seen 
by  New  York  Utility  Men 

THE  best  methods  of  presenting  their  cases  to  the 
public  and  how  to  conduct  their  affairs  so  that  when 
the  necessity  arises  for  rate  changes  these  may  be 
effected  without  friction  were  the  principal  points  of 
discussion  at  the  sixteenth  annual  convention  of  the 
Empire  State  Gas  and  Electric  Association,  held  at  the 
Utica  Hotel,  Utica,  N.  Y.,  Oct.  7  and  8. 

The  gains  to  be  made  by  withdrawing  from  the 
merchandising  field  were  pointed  out  by  H.  K.  Stein, 
Genesee  Light  &  Power  Company,  who  maintained  that 
this  was  the  proper  function  of  the  contractor-dealer.s 
and  should  be  left  to  them,  thus  relieving  the  central- 
station  company  of  many  petty  ti'oubles  by  eliminating 
unnecessary  contact  with  the  public.  This  view  of  con- 
tact with  the  public  was  the  opposite  of  that  of  G.  1. 
Vincent,  Syracuse  Lighting  Company,  as  expressed  in 
his  paper  on  "The  Consumer's  Viewpoint,"  in  that  he 
thought  a  well-developed  system  whereby  the  consumers 
would  have  greater  contact  with  the  representatives  of 
the  utility  companies  would  be  of  value.  The  plan  he 
outlined  contemplated  the  districting  of  a  territory  and 
the  placing  in  each  district  of  a  competent  man  to  attend 
to  all  calls  for  service.  Doubt  was  expressed  as  to  the 
possibility  of  finding  sufficient  qualified  men. 

That  more  thorough  education  of  employees  in  the 
business  and  policies  of  the  companies  will  go  far  in 
cementing  public  good  will  was  agreed.  Another  method 
of  increasing  public  confidence  is  proper  testing  of  all 
meters  and  publication  of  the  results.  Tests  reported 
by  H.  W.  Peck,  Adirondack  Power  &  Light  Company, 
Schenectady,  show  that  modern  electric  meters  are 
generally  within  2  per  cent  of  being  correct. 

Two  papers  of  particular  interest  to  small  utilitiei' 
were  those  by  0.  E.  Wasser,  Associated  Gas  &  Electric 
Company,  Ithaca,  N.  Y.,  on  "Oflice  Location  and 
Arrangement,"  and  by  P.  B.  Murphy,  Potsdam  Electric 
Light  &  Power  Company,  Potsdam,  N.  Y.,  on  "Office 
Work,"  which  discussed  the  selection  of  office  sites, 
arrangements   of  office   interiors  and   record   keeping. 

New  officers  were  elected  as  follows :  President,  H.  W. 
Peck,  Schenectady;  vice-president,  E.  H.  Rosenquest, 
New  York;  second  vice-president,  E.  H.  Reals,  Buffalo; 
treasurer,  W.  J.  Welsh,  Stapleton;  secretary,  C.  H.  B. 
Chapin,  New  York.  E.  C.  Scobell  of  Rochester,  H.  L. 
Mann  of  Buffalo,  S.  J.  Magee  of  Ithaca  and  H.  M 
Brundage  of  New  York  are  the  executive  committee. 
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Future  of  Jovian  Order  to  Be  Deciclet! 
at  November  Meeting 

THE  eighteenth  annual  convention  of  the  Jovian 
Order  has  been  called  by  Jupiter  A.  J.  Binz  of 
Houston,  Tex.,  for  Nov.  18  and  19,  at  St.  Louis,  Mo.,  at 
the  American  Hotel  Annex.  The  convention  will  con- 
sist of  business  meetings  only,  held  on  the  afternoon 
of  the  eighteenth  and  thf  forenoon  and  afternoon  of  the 
nineteenth.  This  meeting  will  from  a  Jovian  standpoint 
be  in  some  respects  the  most  important  annual  gather- 
ing the  order  has  ever  known,  for  at  it  the  future 
conduct  of  the  order  must  be  decided  definitely. 


Louisville  Public  lO  Hear  About  Essentials 
of  Light  anil  Power  Business 

BEGINNING  Oct.  11  and  continuing  weekly  until 
Dec.  20,  the  Electric  Club  of  Louisville,  Ky.,  in 
co-operation  with  the  Engineers  and  Architects'  Club, 
will  sponsor  a  series  of  eleven  lectures  covering  the 
essentials  of  the  central-station  business.  They  are 
designed  especially  for  the  benefit  of  the  non-technical 
man  and  deal  with  the  power  plant,  distribution  systems, 
intericr  wiring,  meters,  the  sale  of  electricity,  lighting, 
motors  and  industrial  control,  railway  substation  and 
ear  equipment  and  administration.  Each  lecture  covers 
one  subject  and  will  be  given  by  a  specialist  in  that  sub- 
ject. Lectures  will  occupy  one  hour,  and  one-half  hour 
will  be  given  to  discussion. 


Automatic  Substations  Discussed  at 
Providence 

ADDRESSES  by  G.  H.  Roosevelt  of  the  railway  and 
.  traction  engineering  department.  General  Electric 
Company,  and  R.  J.  Wensley  of  the  switchboard 
engineering  division,  Westinghouse  Electric  &  Manu- 
facturing Company,  were  features  of  the  meeting  of  the 
Providence  ( R.  I.)  section  of  the  American  Institute  of 
Electrical  Engineers  upon  "Automatic  Substations"  on 
Oct.  8.  Engineers  from  places  as  far  distant  as 
Chicago  and  even  San  Franci.sco  were  pre.sent  Mr. 
Roosevelt  discussed,  with  C.  M.  Gilt,  lighting  engineer- 
ing department,  General  Electric  Company,  as  joint 
author,  "Automatic  Systems  for  Lighting  and  Railway 
Service,"  and  Mr.  Wensley  outlined  recent  progress  in 
"Industrial  Automatic  Substations."  Both  papers  were 
illustrated  by  lantern  slides,  and  a  comprehensive  dis- 
cussion followed.  W.  C.  Slade,  superintendent  of  power, 
Rhode  Island  Company.  Providence,  was  elected  chair- 
man of  the  section  for  the  coming  year. 

In  the  discussion  E.  W.  Allen,  Chicago  oftice.  General 
Electric  Company,  pointed  out  that  the  large  amount  of 
feeder  capacity  required  w^th  hand  operation  is  an 
obstacle  in  many  cases  to  best  distribution  service.  In 
future  railroad  electrification  automatic  substations  will 
have  to  be  considered,  he  said,  as  they  offer  advantages 
over  both  the  3,000-volt  direct-current  and  the  alternat- 
ing-current system  of  operation.  Here  appears  to  be 
the  largest  field  of  future  service  for  the  automatic 
substation.  ]\Ir.  Wensley  stated  that  his  company  has 
recently  quoted  prices  to  a  central  station  on  an  auto- 
matically operated  high-pressure  .steam  plant  with 
thermostatic  control  which  is  designed  to  furnish  low- 
pressure  steam  to  a  building  for  heating  service  and  to 
supply  electrical  energy  to  an   Edison  network. 

A.  V.  Thompson,  San  Francisco  otfice,  General  Elec- 


tric Company,  said  that  the  load-limiting  feature  of  the 
automatic  substation  tends  to  cut  down  the  peaks  in 
railway  service  and  thus  is  advantageous  to  traction 
companies  purchasing  energy  on  demand  basis. 

Mr.  Allen  asserted  that  at  a  substation  of  the  auto- 
matic type  near  Camp  Dodge  trainloads  of  troops  and 
army  supplies  were  handled  by  a  300-kw.  rotary-con- 
vertor  installation  with  automatic  control,  whereas  if 
hand-operated  substation  equipment  had  been  in  service 
the  breakers  would  have  had  to  be  set   for   1,000   kw. 

It  was  also  brought  out  in  the  discussion  that  an  auto- 
matic substation  will  soon  be  placed  in  coal-mining 
service,  the  apparatus  being  placed  in  a  shaft  pocket 
1,000  ft.  below  the  ground.  This  will  greatly  reduce 
the  copper  investment. 

Nicholas  Stahl,  general  engineer  Narragansett  Elec- 
tric Lighting  Company,  Providence,  pointed  out  that 
the  application  of  automatic  control  to  the  operation  of 
synchronous  condensers  is  an  important  field  of  .service 
for  automatic  substation  equipment.  Used  in  con- 
nection with  super-power  transmission  lines,  such 
installations  will  reduce  the  investment  needed  in  prime 
movers  and  will  save  fuel.  The  charging  current  is 
extremely  heavy  on  some  lines  of  great  length,  and  the 
provision  of  automatic  control  for  synchronous  con- 
densers will  reduce  overvoltage  and  facilitate  regulation. 


Co-operative  Plan  Launched  at 
Vancouver,  B.  C. 

THE  British  Columbia  Electrical  Co-operative  Asso- 
ciation was  launched  on  Sept.  21  at  a  rally  and 
dinner  held  in  Vancouver,  B.  C.  This  was  by  far  the 
largest  gathering  of  electrical  men  ever  held  in  that 
city,  numbering  some  150  representatives  of  central 
stations,  manufacturers,  jobbers  and  contractor-dealers. 
Great  enthusiasm  marked  the  assembly  and  the  success 
of  the  movement  was  considered  assured.  George  Kidd, 
general  manager  of  the  British  Columbia  Electric  Rail- 
way, was  chairman  and  all  the  members  of  the 
advisory  council  were  present.  Every  branch  of  the 
industry  was  represented  by  the  speakers.  Figures  pro- 
duced set  the  sales  bogie  for  greater  Vancouver  at 
§1,570,600,  and  it  was  estimated  that  only  half  of  the 
possible  sales  of  domestic  appliances  were  being  made. 
Plans  of  organization  were  outlined  showing  the 
division  of  the  work  of  the  advisory  council  into  mer- 
chandising, accounting,  advertising,  store  and  window- 
display,  architects  and  contracting  branches. 


A.  W.  Douglas  on  the  Industrial  Outlook 

NATURAL  laws  are  no  respecters  of  persons,  de- 
clares Archer  Wall  Douglas,  chairman  of  the 
committee  on  statistics  and  standards  of  the  Chamber 
of  Commerce  of  the  United  States,  in  his  monthly  report 
on  general  business  conditions,  just  issued,  and  no  price 
understandings  or  withholding  of  products  from  the 
markets  can  long  maintain  the  price  of  a  commodity. 
Prices  are  in  a  downward  movement  despite  the  fact 
that  the  an.  -unt  of  currency  in  circulation  is  greater 
than  ever  before. 

Declines  in  food  prices,  Mr.  Douglas  says,  are  natu- 
rally following  the  abundant  harvest.  Corn  is  selling  at 
half  the  prices  of  a  year  ago.  WTieat,  of  which  Canada 
has  a  great  crop  for  export,  is  declining.  Nothing  has 
.sufficed  to  keep  up  the  price  of  cotton.  More  efficient 
and  economical  methods  of  marketing  are  called  for 
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the  farmer  is  to  receive  his  due  return.  Non-employ- 
ment is  again  reported,  the  strike  fever  is  waning,  and 
there  will  probably  be  no  labor  shortage  in  the  coming 
months.  Building  continues  dead,  despite  figures  of 
estimates — a  characteristic  example,  Mr.  Douglas  holds, 
of  the  difference  between  statistics  and  cold  facts. 


of  the  American  Mining  Congress  that  the  limits  of 
direct-current  voltage  be  increased,  the  Bureau  of  Mines 
has  had  numerous  requests  for  data. 


New  Plant  Will  Relieve  Milwaukee  Power 
Shortage  About  Dec.  1 

THE  Milwaukee  Electric  Railway  &  Light  Company 
is  advising  its  customers  that  a  20  per  cent  reduc- 
tion in  the  use  of  electric  service  is  the  only  thing  that 
can  avert  a  tie-up  in  Milwaukee.  In  an  interview  with 
an  Electrical  World  representative  President  John  I. 
Beggs  said: 

"We  are  simply  suffering  the  results  of  the  stoppage 
of  development  of  our  facilities  during  the  war  period, 
and  incidentally  of  the  lessened  output  we  are  able  to 
get  from  existing  equipment  because  of  the  poor  quality 
of  fuel  we  are  forced  to  take.  We  have  a  new  plant 
under  construction  and  expect  to  have  one  20,000-kva. 
unit  in  service  about  Dec.  1,  which  will  relieve  the 
present  acute  situation.  Until  we  are  able  to  place  the 
new  plant  in  service  the  co-operation  asked  of  the  public 
in  our  advertisements  will  be  necessary  to  prevent  seri- 
ous public  inconvenience." 

The  company  is  running  very  frank  advertisements  in 
the  Milwaukee  papers,  telling  the  exact  situation  and 
appealing  for  a  voluntary  reduction  of  service  by  con- 
sumers between  7  a.m.  and  7  p.m.  each  day. 


Geological  Survey's  Figures  on  Energy 
Production  and  Fuel  Consumption 

FIGURES  just  issued  by  the  United  States  Geological 
Survey  for  the  month  of  July  show  a  total  produc- 
tion of  electrical  energy  for  the  United  States  of 
3,G09,.'?19,000  kw.-hr.,  of  which  1,414,177,000  kw.-hr. 
was  produced  by  water  power.  The  total  production 
for  the  fir.st  seven  months  of  1920  is  put  at  25,421,- 
000,000  kw.-hr.,  an  Increase  of  16.8  over  the  same 
period  in  1919.  In  this  period  production  by  water 
lower  increased  10  per  cent  and  production  by  fuels 
21  per  cent.  The  Geological  Survey's  figures  are  based 
on  returns  from  about  3,000  power  plants  rated  at 
100  kw.  or  more,  including  central  stations,  electric 
railways  and  other  plants,  the  capacity  of  the  plants 
submitting  reports  being  about  90  per  cent  of  the 
capacity  of  all  plants  listed.  They  agree  closely  with 
the  figures  published  in  the  monthly  tables  of  the  Elec- 
trical World,  bearing  in  mind  that  the  latter  do  not 
include  eiecti-ic  railways 

In  the  month  of  July  electrical  plants  consumed 
2,943,775  tons  of  coal,  1,094,833  barrels  of  fuel  oil  and 
2,562.554,000  cu.ft.  of  gas. 

Bureau  of  Mines  May  Study  Physiological 
Efifcct  of  Electricity 

THAT  more  accurate  knowledge  may  be  available  as 
to  the  physiological  effects  of  direct  and  alternating 
current,  O.  1'.  Hood,  the  chief  mechanical  engineer  of  the 
Bureau  of  Mines,  is  anxious  that  the  bureau  shall  make 
such  an  investigation  a  part  of  its  next  year's  program. 
In  connection  with  the  recommendation  of  a  committee 


A  Durability  Standard  for  Flexible  Cords 

SOME  brands  of  No.  16  heater  cord  are  shown  to  be 
more  than  a  hundred  times  more  durable  than  others 
in  the  records  of  tests  conducted  especially  for  the 
wiring  committee  of  the  National  Electric  Light  Asso- 
ciation and  presented  at  the  meeting  of  the  committee 
in  Cleveland  on  Oct.  7.  Eleven  manufacturers  sub- 
mitted for  test  twenty-six  brands  which  were  supposed 
to  be  standard  cords  approved  by  the  Board  of  Under- 
writers and  sold  for  genei-al  use.  The  figures  given  for 
each  brand  (names  not  published)  are  the  averages 
obtained  from  tests  of  five  samples.  On  this  basis  the 
best  record  for  the  bending  test  over  an  8-in.  (20-cm.) 
pulley  was  343,000  bends  and  the  worst  cord  withstood 
only  2,000  bends.  The  abrasion  test  consisted  in  passing 
the  cords  over  a  piece  of  a  12-in.  (30-cm.)  half-round 
second-cut  file,  and  results  with  the  different  cords 
showed  a  variation  from  8,360  to  286,000  passes. 

The  cord  which  withstood  the  greatest  amount  of 
bending  was  below  the  average  in  the  abrasive  tests  and 
vice  versa.  However,  two  of  the  brands  came  third  and 
fourth  respectively  in  both  tests.  A  reasonable  standard 
for  the  present  was  thought  to  be  50,000  bends  and 
50,000  passes.  One-half  of  the  cords  tested  above  and 
one-half  below  these  figures  in  each  test,  and  it  was 
suggested  that  many  of  the  cords  could  probably  be 
improved  at  slight  expense. 

Before  the  tests  were  begun  practical  men  were  asked 
to  grade  the  cords,  and  although  some  of  the  ratings 
given  by  inspection  were  approximately  as  found  by 
test,  in  many  cases  the  actual  tests  of  durability  were 
entirely  different.  Furthermore,  the  tests  indicated 
that  the  durability  of  the  cords  established  in  this  man- 
ner is  independent  of  the  details  of  cord  construction. 

The  results  have  encouraged  the  committee  and  it 
now  intends  to  have  similar  tests  conducted  on  No.  18 
heater  cord  and  on  various  kinds  of  lamp  cord. 


Consumers'  Power  Company  Starts 
Record  Frequency  Changer 


ON  SEPT.  1.')  the  Consumers'  Power  Company  started 
its  iiuw  l."),OnO-kva.  freciucncy  changer  -Jt  the  Elm  Street 
plant  in  Battle  Creek,  Mich.  This  machine  will  operate  in 
parallel  with  a  smaller  machine  installed  at  Kalamazoo 
some  years  ago.  The  new  machine,  which  is  pictured  above, 
ties  the  30-cycle  and  60-cycIe.  140-kva.  transmission  system 
of  the  company  together  and  is  said  to  be  the  largest 
frequency  changer  in  the  world. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  to- 
gether with  brief  notes  of  general 
Interest. 


Electric  Railway  May  IJe  Built  Over 
Blue  Ridse  Mountains. — Despite  the 
almost  total  cessation  of  electric  rail- 
way extensions,  preliminary  work  on  a 
proposed  105-mile  railway  across  the 
Blue  Ridffe  Hills  from  Charlottesville 
to  Blowing  Rock,  Va.,  has  been  done. 
This  line  would  attain  an  altitude 
of  4,000  feet  and  have  scenic  character- 
istics. 

Big  Power  Hou.se  Under  Construction 
at  Skowhegan.  Me. — The  substructure 
for  the  Central  Maine  Power  Company's 
new  power  house  at  Skowhegan,  on 
the  Kennebec  River,  is  entirely  com- 
pleted and  the  steel  roof  trusses  are 
in  place.  Brick  and  stone  for  the  walls 
are  on  the  ground,  and  the  structure 
will  rapidly  approach  its  final  stage. 
The  engineers  are  now  engaged  on  the 
cofferdam,  a  more  than  ordinarily  diffi- 
cult task  on  account  of  the  extremely 
irregular  river  bed,  where  there  are 
large  boulders  and  loose,  porous  gravel 
to  contend  with.  Five  units  will  eventu- 
ally form  part  of  this  hydro-electric 
installation. 

New  Zealand  Starts  Railroad  Elec- 
trifiration. — Contract  for  the  electrifica- 
tion of  a  section  of  the  Midland  Railway 
of  New  Zealand  has  been  let  to  a  Brit- 
ish company.  The  section  to  be  >lec- 
trified  is  known  as  "Arthur's  Pass" 
and  connects  the  government  railway 
systems  on  the  east  and  west  coasts. 
A  great  portion  of  the  section  is  on  a 
gradient  of  one  to  thirty-three  and  the 
summit  is  2,400  ft.  above  sea  level.  The 
system  to  be  used  will  be  1,500  volts 
direct-current  overhead  contact.  An  at- 
tempt to  use  coal  dust  from  nearby 
mines  as  fuel  will  probably  be  made. 
This  will  be  the  first  railroad  electri- 
fication in  >Jew  Zealand. 

Atlanta  Company  Gets  Increased 
R«te.s. — Under  a  decision  handed  down 
by  the  Railroad  Commission  of  Georgia. 
new  rates  for  residential  and  commer- 
cial light  and  power,  wholesale  hydro- 
electric power,  gas  and  street  railway 
fares  were  made  effective  for  all 
customers  of  the  Georgia  Railway  & 
Power  Company,  Atlanta  Ga.,  on  Oct 
1.  Increases  in  residential  lltrhtins 
amounted  to  approximately  1  in  per 
cent;  commercial  retail  power  rates, 
approximately  9i  per  cent;  commer- 
cial lighting  rates,  approximately  Oil 
per  cent;  hydro-electric  power  rates, 
approximately  l.S  per  cent.  This  order 
is  the  final  decision  on  the  petition  of 
the  company  filed  in  the  late  spring. 
The  increases  granted  amount  to  ap- 
proximately one-half  of  those  which 
\\*re  requested. 


Sespe  I'ower  ("orporation  Authorized 
to  Go  Ahead. — The  Sespe  Power  Cor- 
poration, which  plans  the  construction 
of  five  hydro-electric  plants  on  the 
Sespe  River,  in  Ventura  County,  Cal., 
the  output  to  be  sold  to  the  Southern 
California  Edison  Company,  has  re- 
ceived authority  from  the  Railroad 
Commission  to  raise  funds  by  the  is- 
sue of  $2,000,000  in  bonds  and  $1,000,- 
000  common  stock.  None  of  this  money 
is  to  be  expended,  however,  until  there 
are  sufficient  funds  on  hand  to  con- 
struct the  plants  expeditiously.  The 
corporation's  estimate  of  output,  197,- 
962,017.6  kw.-hr.,  is  not  concurred  in 
ty  the  commission's  engineers,  who 
hold  that  an  average  annual  output  of 
75,000,000  kw.-hr.,  is  all  that  can  be 
depended  upon. 

London's  Electrical  Supply  in  Admin- 
istrative Tangle. — What  with  private 
companies,  "local  authorities,"  as  those 
administering  municipal  plants  are 
called  in  England,  the  London  County 
Council  with  its  large  powers,  and  the 
government  commissioners  appointed 
under  the  new  electricity  supply  act  of 
Parliament,  the  project  of  consolidating 
and  improving  the  supply  of  electrical 
energy  in  the  British  capital  has 
reached  a  tangle  of  which  no  immediate 
solution  appears.  It  is  held  to  be  feasi- 
ble to  agree  on  an  engineering  scheme 
that  would  bring  about  the  desired  ad- 
vance, but  to  get  rid  of  vested  adminis- 
trative interests  is  another  question. 
One  plan  considered  is  for  the  London 
County  Council  to  exercise  its  powers 
of  purchase  and  unify  the  distribution, 
taking  what  additional  energy  it  may 
require  in  future  from  the  less  con- 
gested areas  outside.  This,  says  a  Lon- 
don contemporary,  if  done  properly, 
would  be  worth  doing  "even  at  the  cost 
of  handsomely  pensioning  the  officials 
who  would  become  superfluous." 

Warship  Piloted  Into  Port  by  Radio 
Cable. — The  method  of  guiding  ships 
into  port  no  matter  how  thick  the  fog 
which  was  explained  in  the  Electrical 
World  for  Sept.  4,  page  497,  received 
ar  actual  demonstration  last  week, 
when  Commander  Norton  of  the  U.  S. 
S.  destroyer  Semmes  piloted  his  vessel 
from  near  the  Ambrose  Channel  Light- 
ship through  Lower  New  York  Bay  to 
Fort  Lafayette,  following  a  magnet- 
ised pilot  cable.  With  the  pilot-house 
windows  covered  by  heavy  canvas,  the 
commander  picked  up  the  cable  and 
guided  the  ship  by  "listening  in"  and 
steering  to  port  or  starboard  as  the 
volume  of  sound  indicated  his  position. 
In  this  experiment  the  magnetic  field 
extended  about  1,200  ft.  on  each  side 
of  the  cable,  and  the  greatest  depth 
encountered  was  116  ft.  The  lightship 
end  of  the  cable  was  grounded  and  an- 
chored with  concrete  anchors.  In  the 
Narrows  the  line  had  to  be  laid  under- 
neath police,  amiy  and  Western  Union 
cables.  Several  radio  experts  who  were 
on  board  pronounced  the  trial  a  suc- 
cess. The  cost  of  equipping  a  vessel 
with  receiving  apparatus  is  put  at 
*1,200,  while  delay  because  of  fog  may 
cost  an  ocean  liner  as  much  as  $500 
an  hour. 


!r 


Associations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations  Is  printed  in  the  flrst 
Lssue  of  each  month- 


West  Virginia  Public  Utility  Associa- 
tion.— The  first  annual  meeting  of  this 
association  to  be  held  since  1917  took 
place  at  Charleston  on  Oct.  5.  Herbert 
Markle  of  Bluefield  has  been  elected 
president. 

Engineers'  Club  of  Philadelphia. — On 
Oct.  19  .Norris  L.  Cooke  will  make  an 
address  at  this  club's  Tuesday  luncheon 
on  "The  Inspiring  Outlook  for  Amer- 
ican Engineering."  In  the  evening  Rob- 
ert B.  Wolf  will  discuss  the  operation 
of  changing  from  a  two-shift  to  a 
three-shift  working  day. 

St.  Louis  Electrical  Board  of  Trade. 

— The  first  of  the  weekly  luncheons  of 
the  St.  Louis  Electrical  Board  of  Trade 
for  1920-21  was  held  Sept.  21  at  the 
Hotel  Statler.  A.  W.  Douglas,  chair- 
man of  the  committee  of  statistics  of 
the  United  States  Chamber  of  Com- 
merce, spoke  on  "Business  Condition:; 
the  World  Over."  Ell  E.  Bennett  pre- 
sided. 

Joint  Meeting  of  Engineers  in  Chi- 
cago.— Dr.  Charles  Proteus  Steinmetz 
consulting  engineer  General  Electric 
Company,  Schenectady,  N.  Y.,  has 
promised  to  address  a  joint  meeting  of 
the  Western  Society  of  Engineers  and 
the  Chicago  Sections  of  the  American 
Institute  of  Electrical  Engineers  and 
the  American  Society  of  Mechanical 
Engineers  in  Fullerton  Hall,  Art  Insti- 
tute, Chicago,  at  8  p.m.  Wednesday, 
Oct.  20.  On  Oct.  21  he  is  scheduled  to 
address  the  Electric  Club  of  Chicago. 


Coming    Meetings   of   Electrical   and 
Other  Technical  Societies 

British   Columbia   Association   of   Electrical 

Contractors    and    Dealers  —  Vancouver 

B.  C,  Oct.  19. 
International      Association      of       Municipal 

Electricians — New    Orlean.s.   Oct.    19-22. 
.\merican    Society    of    Safety    Engineers- 
New  York.  Oct   22. 
.\s,soclation  of  Railway  Electrical  Engineers 

—Chicago.  Oct.  28-31. 
Institutte  of  Radio   E:ngineers — Xew   York. 

Nov    3. 
.\.-isoclation     of    Iron     and     Stcol     Electrical 

Engineers — Philadolphia    Section.    Nov. 

6  ;  Cleveland  District  Section,  Nov.  8. 
Society    of    Naval    .Vrchitccts    and    Marine 

Engineers — New  York,  Nov.  11-12. 
Electrical     Supply    Jobbers'    Association  — 

Cleveland,    date     in     November    to    be 

fixed. 
.Vmerican    Institute  of  Electrical  Engineers 

— Chicago   Section,   Nov.    12. 
Electric    Power    Club  —  Hot    Springs,    Va.. 

Nov.   15-lS. 
Southeastern    Geographic    Division.    N.    E. 

L.  X. — Miami.  ¥\a.,  Nov.  17-19. 
Jovian  Order — St.  Ix)uis.   Nov.   18   and   19. 
American    Engineering    Council — Washing- 
ton,  D.  C.  Nov.   18-20.      (For  program 

see  issue  of  Sept.  25,  page  6.il.) 
American  Physical  Societv — Cleveland.  Nov. 

27 :   annual  meeting  Chicago,   Dec.    28- 

31. 
American  Society  of  Mechanical  Engineers 

— New  York.  Dec.  7-10. 
American  Association  for  the  Advancement 

of  Science — Chicago,  Dec.   27-Jan.  1. 
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Commission 
Rulings 


Important  decisions  of  various  state 
bodies  involving  or  affecting  elec- 
tric light  and  power  utilities. 


Accuracy  of  Meters. — Electric  meters 
on  a  transmission  line  about  10  miles 
long  which  show  losses,  includins'  trans- 
former losses  at  both  ends  of  the  line, 
of  about  6.6  per  cent  are  deemed  by  the 
Missouri  Public  Service  Commission  to 
register  accurately. 

Business  and  Domestic  Consumers 
Must  Pay  the  Same  Rates  for  Same 
Character  of  Service. — It  is  discrim- 
inatory, the  Public  Service  Commission 
of  New  York  for  the  Second  District 
has  asserted,  for  an  electric  company 
to  charge  domestic  consumers  higher 
rates  than  business  consumers  for  the 
same  character  of  service,  the  diifer- 
ence  being  based  solely  upon  the  char- 
acter of  the  consumer. 

State-Wide  Policy  of  Virginia  Com- 
mission.— The  State  Corporation  Com- 
mission of  Virginia  recently  took  occa- 
sion to  comment  on  the  fact  that  most 
localities  in  the  state  appeared  to  think 
that  a  segregation  of  receipts  and 
expenses  and  a  valuation  of  a  public 
service  company's  property  locally 
would  result  in  the  application  of  a 
lower  rate  in  that  locality  than  else- 
where. This  conception,  the  commission 
said,  was  an  erroneous  one  and  by  treat- 
ing the  subject  on  a  state-wide  basis 
the  commission  would  at  any  time  be 
in  a  position  to  compel  the  company  to 
give  the  best  obtainable  sei-vice  in  any 
locality  without  an  increase  in  rates. 

Paying    for    Service    Extensions. — In 

granting  increased  rates  to  the  South- 
ern Sierras  Power  Company  and  the 
Holton  Power  Company  the  California 
Railroad  Commission  said,  referring  to 
the  financial  demands  of  the  companies 
in  connection  with  service  extensions: 
"It  does  not  appear  that  a  modification 
of  the  rule  is  justified  at  the  present 
time  because  of  financial  difl^iculties 
existing,  with  the  exception  that,  pend- 
ing final  decision  of  the  commission, 
the  Holton  Power  Company  and  the 
Southern  Sierras  Power  Company 
should  make  all  extensions  without 
charge  to  applicants  for  lighting  service 
where  the  cost  of  the  same  docs  not 
exceed  $80  per  consumer.  Under  the 
circumstances  it  is  reasonable  for  the 
companies  to  call  upon  applicants  desir- 
ing service  to  assist  them  by  the  ad- 
vance of  money,  it  being  understood,  of 
course,  that  where  the  entire  cost  of 
an  extension  is  advanced  the  company 
will  pay  interest  thereon  in  cases  where 
the  company  would  make  the  extension 
without  advance  were  money  available." 
The  Holton  company  has  two  steam 
stand-by  plants  for  service  in  the  Im- 
perial Valley,  but  conditions  make  con- 


tinuous steam  service  there  unecononi 
ical.  Until  the  growth  of  load  in  that 
region  changes  conditions  the  commis- 
sion holds  that  large  consumers  requir- 
ing continuous  service  must  install  their 
own  stand-by. 

Sale  of  Municipal  Power  to  a  Public 
Utility. — In  granting  conditional  ap- 
proval of  a  contract  by  which  the 
County  Electric  Company  agreed  to 
purchase  electrical  energy  from  the 
Pompton  Lakes  municipal  plant,  the 
New  Jersey  Board  of  Public  Utility 
Commissioners  asserted  that  under  the 
statute  it  could  not  approve  such  an 
arrangement  unless  the  municipality 
joins  with  the  company  in  making  the 
application  or  there  is  filed  with  the 
board  a  copy  of  the  resolution  author- 
izing or  ratifying  the  contract. 

Proper  Apportionment  of  Coal  Clause. 

— In  granting  in  part  a  modified  appli- 
cation of  the  Potomac  Electric  Power 
Company  for  permission  to  include  in 
its  rate  an  additional  charge  to  cover 
the  increased  cost  of  coal  and  to  vary 
in  accordance  with  it,  the  Public  Util- 
ities Commission  of  the  District  of 
Columbia  observed:  "From  the  evidence 
before  it  in  this  case  the  commission 
is  convinced  that  the  company  is  entitled 
to  an  increase  in  revenue,  due  prin- 
cipally to  the  increase  in  the  cost  of 
coal.  The  commission  feels,  however, 
that  a  coal  clause  such  as  that  sug- 
gested by  the  company  in  its  first  appli- 
cation is  objectionable  inasmuch  as 
there  is  less  incentive  to  secure  coal 
at  the  most  advantageous  price  when 
it  is  known  that  the  cost,  whatever  it 
may  be,  is  automatically  passed  on  to 
the  consumer.  As  the  increase  in  the 
cost  of  coal  affects  all  consumers  of  the 
company,  although  in  varying  degrees, 
the  commission  believes  that  such  in- 
crease should  be  borne  as  nearly  as 
possible  by  each  class  in  its  proper  pro- 
portion." 

The  "Wisconsin  Rule"  of  Going- 
Concern  Value. — In  dissenting  from  the 
valuation  theories  of  the  engineers  of 
the  Montpelier  &  Barre  Light  &  Power 
Company  the  Vermont  Public  Service 
Commission  has  expressed  the  opinion 
that  the  so-called  Wisconsin  rule  of 
going-concern  value  was  never  intended 
to  be  applied  to  reimburse  an  operating 
company  for  losses  incurred  in  opera- 
tion except  for  a  limited  period  during 
the  infancy  of  the  business  before  it 
had  grown  to  .such  a  stage  of  maturity 
as  to  be  expected  to  earn  an  adequate 
income.  To  attempt  to  apply  the  rule 
to  operation  over  a  period  after  the 
business  had  grown  to  such  proportions 
as  to  call  for  the  operation  of  the 
(iefen<lant's  plants  to  their  full  capacity 
would  be  to  guarantee  the  operating 
company  against  all  losses,  while  to 
carry  the  theory  a  step  further  would 
compel  future  patrons  of  the  company 
to  pay  a  rate  which  would  not  only  be 
a  fair  return  upon  the  value  of  the 
property  but  also  pay  a  debt  which  past 
patrons  had  failed  to  pay  or  make  up  to 
the  company,  a  deficit  so  incurred  as 
to  have  no  relation  to  any  possible 
theory  of  rate  making. 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companie.-;. 


Scope  of  Review  of  Facts. — Not- 
withstanding the  declaration  of  the 
public  utilities  act  of  California  that 
the  Railroad  Commission's  determina- 
tions of  matters  of  fact  are  not  sub- 
ject to  review,  its  determination  on 
the  question  whether  or  not  the  facts 
existing  are  sufficient  to  bring  the  case 
within  the  scope  of  its  power  must  be 
the  subject  of  review,  according  to 
the  Supreme  Court  of  California,  in 
Trauber  vs.  Railroad  Commission,  so 
far  as  it  presents  a  question  of  law 
bearing  on  that  subject,  and  the  pro- 
\nsion  that  "conclusions"  of  the  com- 
mission on  the  facts  are  final  does  not 
apply  to  facts  necessary  to  the  exist- 
ence of  the  jurisdiction  of  the  commis- 
sion to  act;  but  where  the  evidence 
in  proof  of  such  facts  is  substantial  in 
character  and  justifies  the  inference  or 
conclusion  that  the  facts  did  exist,  then 
such  findings  are  binding  and  con- 
clusive and  are  not  subject  to  court 
review.     (191  Pac.  366.)* 

Negligence  and  Defective  Insulation. 
— In  affirming  judgment  against  the 
Laclede  Gaslight  Company  and  dismiss- 
ing judgment  against  the  Union  Electric 
Light  &  Power  Company  in  a  suit  for 
damages  because  of  the  death  of  a  line- 
man from  electric  shock  (Washburn  vs. 
Laclede  Gaslight  Company),  the  Su- 
preme Court  of  Missouri  found  as 
follows:  (1)  That  an  electric  lineman 
killed  by  contact  with  a  live  wire  failed 
to  wear  rubber  gloves  provided  for  him 
did  not  make  him  guilty  of  contributory 
negligence  where  the  regulations  did 
not  require  him  to  wear  such  gloves 
while  doing  the  work  upon  which  he 
was  engaged;  (2)  liability  for  negli- 
gence does  not  depend  on  the  question 
whether  with  reasonable  prudence  the 
injury  could  have  been  foreseen  but 
rests  on  anything  which  after  the  in- 
jury is  complete  appears  to  have  been 
a  natural  and  probable  consequence  of 
an  act  or  omission;  (3)  where  a  lineman 
employed  by  one  electric  company 
brought  his  hand  into  contact  with  a 
dead  insufficiently  insulated  wire  be- 
longing to  another  company  and  thereby 
(auscd  a  short  circuit  through  his  body 
from  a  block  and  tackle  charged  by  a 
high-voltage  wire  belonging  to  his  em- 
ployer, which  was  also  insufliciontly  in- 
sulated, his  resulting  death  was  not 
such  a  natural  and  proliable  outcome 
of  the  neglect  properly  to  insulate  the 
dead  wire  as  to  make  the  company 
owning  it  responsible  for  the  fatality. 
r:'23  S.  W.  72.'').) 


•The  left-hand  numhors  refer  to  (he 
volume  and  the  rlclit-hand  numbers  to  the 
page  of  the  NalioM.il  KcpnrU'r  System. 
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Morse  Dell  I'lain,  vice-president  and 
general  niaiiata-r  of  the  Northern  Indi- 
ana Gas  &  Electric  Company,  Ham- 
mond, Ind.,  who  was  elected  presid(>nt 
of  the  Indiana  Electric  Light  Associa- 
tion at  its  recent  convention,  went  to 
that  state  from  Syracuse,  N.  Y.,  only 
about  two  years  ago,  but  he  has  been 
active  ever  since  his  arrival,  and  his 
election  to  the  presidency  was  a  meas- 
ure of  appreciation  of  the  work  he  has 
done  for  the  utilities  of  the  state.  Mr. 
Dell  Plain  started  his  public  utility 
work  in  the  Republic  of  Mexico,  whcr-' 
he  was  for  si.x  years  with  the  Central  & 
South  American  Telegraph  Company. 
He  returned  to  the  United  States  to  at- 
tend Syracuse  University,  where  he  was 
a  member  of  the  class  of  liX).").  Upon 
leaving  college  Mr.  Dell  Plain  became 
connected  with  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  at  Ea  t 
Pittsburgh,  Pa.,  remaining  about  five 
years,  and  then  returned  to  the  public 
utility  field  as  power  engineer  for  the 
Syracuse  Liirhting  Company.  In  Janu- 
ary, 1918,  he  was  promoted  to  the  iio- 


sition  of  sales  manager  of  the  company, 
and  in  August,  1918,  he  was  appointed 
to  his  present  position.  He  is  a  mem- 
ber of  the  American  Institute  of  Elec- 
trical Engineers,  the  American  Society 
of  Mechanical  Engineers,  the  National 
Electric  Light  .Association  and  the  Indi- 
ana Electric  Light  .Association.  For  the 
last  ten  years  he  has  been  very  active  in 
N.  E.  L.  A.  affairs,  havinir  been  on  the 
executive  committee  of  the  Commercial 
Section  and  being  now  a  member  of  the 
executive  committee  of  the  Power  Sales 
Bureau. 

Edward  B.  Ellicott,  until  recently  col- 
onel of  the  Chemical  Warfare  Service, 
U.  S.  A.,  has  been  engaged  as  chief  engi- 
neer for  .-V.  M.  Castle  &  Company  of 
Chicago,  in  charge  of  building  construc- 
tion, operating  and  manufacturing  ac- 
tivities of  the  company.  Jlr.  Ellicott 
is  a  member  of  several  engineering 
associations,  including  the  American 
Society  of  Mechanical  Engineers,  the 
Western  Society  of  Engineers  and  the 
American  Association  of  Engineers. 
He  is  also  a  fellow  of  the  American 
Institute  of  Electrical  Engineers. 


Men 
of  the  Industry 


Changes  In   Personnel 

and   Position — 

Bioerraphlcal   Notes 


I'rof.  James  T.  Rood,  formerly  of  the 
University  of  Illinois,  has  been  ap- 
Dointed  professor  of  electrical  engineer- 
ing at  the  University  of  Wisconsin. 
I'rofessor  Rood  is  a  graduate  of  Wor- 
t  ester  Polytechnic  Institute,  1898,  and 
has  been  nine  years  at  Lafayette  Col- 
lege and  two  years  at  the  University 
of  Illinois. 

John  T.  Kelly,  who  formerly  had 
charge  of  the  publicity  work  of  the 
Society  for  Electrical  Development, 
has  been  re-engaged  and  is  conducting 
the  weekly  editorial  sei-vice  to  the 
daily    newspapers.      The    service    is    in 

ddition  to  the  semi-monthly  news 
items  which  have  always  been  a  feature 

f  the  society's  activities. 

J.  W.  Campbell,  vice-president  and 
oneral  manager  of  the  Iowa  River 
Light  &  Power  Company,  has  recently 
•novod  from  Omaha,  Neb.,  to  Eldora. 
Iowa,  and  established  headquarters  of 
the  company  there.  Cecil  Cross,  local 
manager  at  Eldora,  has  been  trans- 
fered  to  Central  City,  Iowa,  as 
manager. 

Charles  A.  Dean,  formerly  head  of 
the  appliance  sales  department  of  the 
Cambridge  (Mass.)  Electric  Light  Com- 
pany, has  been  appointed  manager  of 
the  Shirley  Electric  Company,  Hollis 
Electric  Company,  Tyngsboro  Electric 
Light  Company  and  Pepperell  Electric 
Light  Company,  with  headquarters  at 
.Vyer,  Mass.  Mr.  Dean  is  well  known 
in  the  New  England  central-station  field 
and  is  chairman  of  the  lighting  divi- 
sion of  the  commercial  section.  New 
England  Section,  N.  E.  L.  A.  He  has 
made  a  reputation  during  his  work  at 
Cambridge  for  progressive  service  and 
is  one  of  the  forward-looking  younger 
executives  in   the   Northeast. 

.\.  S.  Langsdorf,  head  of  the  depart- 
ment of  electric:il  engineermg  at  Was!;- 
ington  University,  St.  Louis,  since  1901 
and  dean  of  the  Schools  of  Enginering 
,-md  Architecture  since  1910,  has  re- 
signed to  become  production  manager 
of  the  Crunden  Martin  Manufacturing 
Company  of  St.  Louis.  Professor 
Langsdorf  was  graduated  from  Wash- 
ington University  in  1898  with  the  de- 
gree of  bachelor  of  science  in  mechani- 
cal engineering,  and  he  took  the  degree 
of  master  of  mechanical  engineering 
at  Cornell  University  in  1901.  Profes- 
sor Langsdorf  was  a  member  of  the 
electrical  section  of  the  Jury  of  Awards 
of  the  St.  Louis  E.\posit)on  in  1904  and 
is  a  member  and  vice-chairman  of  the 
St.  Louis  City  Plan  Commission.  He  is 
a  fellow  of  the  American  Institute  of 
Electrical    Engineers    and    a   fellow   of 


the  American  Association  for  the  Ad- 
vancement of  Science,  besides  being  a 
member  and  past-president  of  the  Engi- 
neers' Club  of  St.  Louis. 

Charles  R.  Underbill,  whose  title 
with  the  Acme  Wire  Company  was  re- 
cently changed  to  consulting  electrical 
engineer,  has  been  associated  With  that 
company  for  more  than  nine  years.  He 
acquired  much  experience  with  tele- 
phone, telegraph  and  other  signaling  de- 
vices during  eight  years'  employment 
by  the  Western  Electric  Company,  and 
it  was  then  that  he  gained  the  interest 
in  solenoids  and  other  forms  of  electro- 
magnets which  subsequently  found  ex- 
pression in  his  books  and  in  numerous 
articles  on  electromagnets,  magnet 
wires  and  coils.  As  chief  electrical  en- 
gineer for  the  Varley  Duplex  Magnet 
Company  he  gained  much  practical  and 
laboratory  experience  along  this  line. 
.As  a  consulting  engineer  in  New  York 
for  five  years  he  had  a  wide  range  of 
experience  in  electromagnetic  and  other 
signaling  devices,  including  radio-sig- 
naling,  and,   among   other  devices,   he 


produced  and  patented  a  wireless  print- 
ing-telegraph system  employing  the 
usual  code.  While  connected  with  a 
Western  manufacturer  of  enameled 
magnet  wire  he  made  improvements  in 
enameled-wire  machines  which  in- 
creased the  output  and  quality  of  this 
wire,  and  he  also  installed  a  coil-wind- 
ing department,  devising  the  winding 
machinery.  Mr.  Underbill  is  the  in- 
ventor of  numerous  other  devices,  in- 
cluding an  electric  gear  shift  for  auto- 
mobiles wherein  a  single  electromagnet 
stores  energy  in  a  spring  to  shift  the 
gears,  but  his  training  and  experience 
in  late  years  naturally  have  been  in  con- 
nection with  the  processes  and  products 
of  manufacture  of  the  Acme  Wire  Com- 
pany. Commissioned  captain  in  1917, 
he  served  in  the  aviation  section  of  the 
Signal  Corps  as  radio  officer  in  charge 
of  radio  tests  in  flight,  and  then  in  the 
Air  Ser\-ice,  on  flying  status,  receiving 
his  honorable  discharge  in  January. 
1919.  Mr.  Underbill  is  a  fellow  of  the 
.American  Institute  of  Electrical  Engi- 
neers and  a  member  of  other  national 
engineering  and  scientific  societiea.'' 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies — Notes  on  Industrial  Activities 

and  Business  Methods 


Jobbers  Find  Household  Devices 
Becoming  Less  Profitable 

ELECTRIC  supply  jobbers  are  less  satisfied  with  the 
discounts  allowed  on  motor-driven  household  devices. 
At  a  recent  meeting  of  Middle  Western  jobbers  the 
subject  was  rather  generally  discussed,  and  while  it  was 
admitted  that  washing  machines,  ironing  machines,  etc., 
were  still  desirable  devices  to  handle,  yet  it  was  generally 
agreed  that  the  business  was  getting  less  profitable. 

For  the  past  two  years  this  business  has  entailed  little 
or  no  warehousing  expense,  whereas  now,  it  was  pointed 
out,  stocks  are  piling  up,  the  investment  is  increased  ,and 
the  margin  of  net  profit  is  cut  down.  However,  the  labor 
cost  of  handling  these  household  devices  in  a  warehouse 
has  been  found  to  be  much  less  than  for  other  goods.  One 
concern,  half  of  whose  business  was  in  motor-driven  house- 
hold devices,  found  that  it  took  only  two  men  in  the  ware- 
house to  handle  these  goods,  whereas  ten  warehouse  men 
were  required  to  handle  the  rest  of  the  company's  business. 
On  the  other  hand,  it  was  said  that  the  jobber's  gross  profit 
on  washing  machines  is  only  about  15  per  cent,  whereas 
on  rubber-covered  wire  and  conduit  it  is  about  25  per  cent. 
Whether  the  motor-driven  household  devices  are  going  to 
be  profitable  for  the  jobber  in  the  future  with  the  present 
margin  remains  to  be  seen,  but  it  was  very  generally  agreed 
that  the  average  contractor-dealer  could  not  make  any  real 
profit  with  a  margin  of  only  25  per  cent. 


Big  Future  Seen  in  Miniature 
Lamp  Business 

AN  IDEA  of  the  growth  of  the  miniature-lamp  business 
of  the  country  can  be  gained  from  the  fact  that  it 
^  has  tripled  itself  in  dollars  and  cents  since  1912  and 
more  than  doubled  during  that  time  in  the  actual  number 
of  lamps  produced,  according  to  one  of  the  largest  lamp 
manufacturers.  If  the  present  ratio  of  growth  continues, 
it  is  estimated  that  by  1925  the  miniature  lamp  business 
in  this  country  will  surpass  the  large-lamp  industry  in 
number  of  units  sold. 

This  expansion  is  said  to  be  largely  due  to  the  introduc- 
tion of  tungsten  as  a  filament  and  the  increase  in  the  elec- 
tric lighting  of  automobiles.  From  sales  thus  far  this 
year  it  is  estimated  that  the  business  of  all  miniature-lamp 
interests  in  this  country  will  reach  a  total  of  126,000,000 
lamps  in  1920.    These  sales  will  be  divided  about  as  follows: 


Automobile 77,000,000 

Flashlight 36,000,000 

Christmas  tree   9,000,000 

Miscellaneous    3,000,000 

Total   . 125,000,000 


It  is  estimated  that  1921  will  show  a  further  increese  of 
about  25  per  cent  over  1920  in  sales. 

From  the  foregoing  table  it  can  be  seen  that  the  auto- 
mobile and  flashlight  interests  account  for  nearly  90  per 
cent  of  the  demand.  Producers  do  not  seem  to  be  per- 
turbed by  cancellations  in  the  automobile  industry,  how- 
ever. They  feel  that  the  saturation  point  in  sales  of  auto- 
mobiles is  far  from  being  reached.  A  large  proportion  of 
this  class  of  demand  is  renewal  in  type.  Furthermore,  the 
prowing  use  of  automobile  trucks  in  shipping  goods  will 
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make  their  use  at  night  imperative,  with  the  consequent 
necessity  of  equipping  them  with  lights.  Flashlights  are 
also  expected  to  produce  increasing  sales  of  miniature 
lamps  by  being  brought  to  the  point  of  a  household  necessity. 
In  the  sales  that  are  now  classed  as  miscellaneous  and 
which  represent  only  about  10  per  cent  of  the  total  busi- 
ness at  present  a  big  future  is  anticipated.  The  growing 
favor  of  electric  toys,  miniature  electric  railway  systems, 
animals  with  illuminated  eyes,  etc.,  is  now  making  itself 
felt  in  sales  of  miniature  lamps.  Especially  is  a  large 
market  opening  up  in  the  field  of  instruments  as  used  by 
doctors,  dentists,  etc.  At  the  present  time  there  are  over 
150,000  portable  electric  mine  lamps  in  use,  it  is  stated. 
As  the  United  States  Bureau  of  Mines  approves  the  use 
of  electric  lamps  in  mines  their  more  general  introduction 
is  looked  for.  Small  motion-picture  machines  are  becom- 
ing more  frequent  in  schools  and  homes. 


Prospects  for  Farm-Lighting  Plant 
Sales  Better 

PROSPECTS  for  farm-lighting-plant  sales  are  brighter 
than  they  were  a  few  weeks  ago.  There  has  been  quite 
a  slump  in  the  sale  of  these  plants  all  over  the  country. 
Now  that  the  harvest  is  in  and  conditions  look  better  in 
most  crops  than  they  did  early  in  September,  the  farmer 
is  more  cheerful.  Moreover,  this  is  the  month  of  county 
fairs,  and  evidences  are  at  hand  that  sales  will  be  pushed 
hard  at  these  fairs.  Where  fairs  have  already  been  held 
business  has  picked  up.  This  is  particularly  true  in  the 
Northwest.  In  the  South  the  coming  fairs  are  expected 
to  stimulate  interest. 

There  is  one  point  in  this  connection,  however,  that  is 
brought  out  in  the  late.st  reports  from  the  large  agricul- 
tural regions.  There  is  no  general  rush  to  market  this 
fall  by  the  farmer.  Wheat,  cattle,  cotton,  tobacco  and  the 
other  crops  are  being  quite  genei-ally  held  where  they  were 
raised  on  the  theory  that  prices  are  too  low  and  higher 
prices  will  come  in  the  winter.  It  is  a  fact,  also,  that  buy- 
ers are  not  too  active.  Flour  mills  are  buying  from  hand 
to  mouth.  The  packers  are  not  interested  in  incoming  ship- 
ments to  any  great  extent.  In  fact,  cattle  are  being  sent 
back  on  the  ranges. 

With  such  a  condition  aflfecting  farm  produce,  too  much 
in  the  way  of  purchasing  cannot  be  expected.  The  farmer 
has  money,  it  is  true,  but  he  is  not  apt  to  buy  at  high  prices 
when  the  market  for  his  own  goods  is  dull  and  quotations 
comparatively  very  low. 


Relation  of  Stock-Moving  Methods 
to  Collections 

SINCE  the  middle  of  September,  when  the  third  install- 
ment of  the  fcdei'al  income  tax  was  payable,  collections 
in  the  electrical  trade  have  been  lengthening.  This  is 
true,  in  cases,  even  of  accounts  receivable  from  large  elec- 
tric light  and  power  companies.  In  a  number  of  cases, 
more  especially  in  the  East,  electrical  supply  jobbers  with 
heavy  stocks  are  trying  to  strengthen  their  own  credit 
position  by  ruthlessly  slashing  prices. 

It  is  doubtful,  however,  if  this  practice  will  prove  alto- 
gether salutary.  It  is  true  that  a  number  of  jobbers  are 
now  receiving  large  and  frequent  shipments  as  a  result  of 
their  lack  of  caution  in  buying  when  it  was  generally  under- 
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stood  that  a  lull  w:;s  iiMiniiii'iit,  and  as  a  lonscqucnct.' 
must  in  some  way  ol)tain  funds  with  which  to  pay  their 
bills.  On  the  other  hand,  it  would  seem  to  be  unwise  at 
this  time  to  obliKato  further  the  dealer  or  contractor  who 
already  is  havinjx  trouble  in  meetinp  his  bills  properly. 

In  socket  merchandise  which  is  sold  over  the  counter  a 
slash  in  price,  provided  that  it  stimulated  consumer  buy- 
ing, mi»rht  iirove  benelicial  in  strcn>rlhenin(r  credit  all  alonjr 
the  line  by  Kt'"erally  increasing'  cash  received.  On  the  other 
hand,  wiring  supplies  for  construction  work  are  not  beinp 
rapidly  absorbed  by  the  final  consumer,  nor  is  it  conceiv- 
able that  any  decrease  will  hasten  their  movement.  To 
move  faster  there  must  be  a  penera!  decrease  in  the  other 
and  larger  building  costs,  such  as  labor,  steel,  brick,  lum- 
ber, etc.  It  would  naturally  be  advisable  for  wirintr  sup- 
plies to  keep  pace  in  any  downward  movement  in  building 
costs.  But  to  load  up  contractors  with  electrical  supplies 
for  which  the  demand  from  new  construction  is  bound  to 
be  smaller  before  it  is  greater  hardly  seems  advisable  as  a 
credit  proposition  just  now. 


to  $(jO,noo,non.  The  value  of  Ihi'  jobbers'  representatives 
in  fostering  popular  good  will  toward  public  utility  invest- 
ments and  administration  was  emphasized  at  the  convention. 


Brijjliter  Prospects  for  Electrical 
Market  in  Montana 

THE  general  trend  of  thought  throughout  the  country 
in  so  far  as  the  electrical  market  is  concerned  appears 
to  overestimate  the  dullness  of  the  Montana  field. 
It  is  true  that  conditions  are  not  what  the  contractors, 
jobbers  and  dealers  would  like  to  have  them,  but  withal 
they  are  not  much  poorer  than  in  1919.  Virtually  no 
new  construction  work  is  in  progress  owing  to  the  high 
prices  of  material  and  to  labor  difficulties,  with  the  exceyj- 
tion  of  two  new  theaters  under  construction  at  Missoula 
and  Great  Falls,  both  thoroughly  equipped  electrically.  In 
Montana  as  elsewhere  the  tightness  of  the  money  market 
has  had  a  marked  effect  on  the  electrical  business.  Restric- 
tion of  credits  has  had  a  tendency  to  keep  dealers'  pur- 
chases close. 

The  future  market  is  dependent  on  three  factors:  money, 
crops  and  labor.  While  it  is  impossible  to  predict  with  any 
degree  of  accui'acy,  the  belief  is  general  that  the  first  of  the 
year  will  find  a  gradual  loosening  of  the  tension  in  the 
money  market. 

Montana  crop  prospects  are  excellent;  in  fact,  the  year's 
yield  is  assured  and  the  farming  communities  are  begin- 
ning to  take  up  their  paper  at  the  banks.  After  four  suc- 
cessive failures  this  is  one  of  the  brightest  spots  in  the  im- 
mediate future. 

Labor  trouble  appears  to  have  passed  the  peak,  and  it  is 
felt  that  the  need  for  new  buildings  will  bring  a  general 
resumption  of  construction  in  the  spring. 

The  improvement  of  conditions  in  the  farming  districts 
on  account  of  the  excellent  crops  is  expected  to  bring  an 
increase  in  the  sales  of  farm-lighting  plants. 

The  average  appliance  sale  is  not  expected  to  be  much 
under  the  two  preceding  years  in  all  sections  of  the  state. 
In  this  connection  it  is  interesting  to  note  that  the  power 
companies  are  co-operating  in  the  most  friendly  spirit  with 
the  jobbers  and  dealers  to  their  mutual  advantage,  the 
companies  evidently  appreciating  the  assistance  given  by 
the  dealers  as  load  builders. 


Automobile  Slump  Refl«'cte«l  in  Electrical 
Output 

JUST  how  serious  the  slump  in  the  automobile  market  has 
been  and  just  what  its  effect  on  the  electrical  business 
will  be  will  probably  never  be  known.  It  is  certiiin  that 
there  will  be  available  a  large  quantity  of  raw  materials, 
factory  space  and  labor  for  use  elsewhere  in  the  industry. 
So  far  as  is  known,  every  pleasure  car  and  a  large  number 
of  commercial  makes  are  now  equipped  with  electric  start- 
ing and  lighting  outfits  which  mean  the  use  of  storage 
batteries,  generators,  wire,  lamps  and  electrical  instruments. 
All  of  these  are  made  in  large  quantities  by  electrical 
manufacturers  making  similar  ctiuipment  for  general   use. 

Storage-battery  manufacturers  are  feeling  this  situation 
more  keenly  perhaps  than  any  of  the  others,  except  some 
wire  manufacturers  who  make  only  automobile  wire,  because 
vrith  most  battery  manufacturers  the  automobile  market 
represented  the  major  portion  of  the  business.  Owing  to 
the  contract  arrangement  battery  manufacturers  have 
with  automobile  producers,  no  price  cut  is  expected  to  fol- 
low the  lower  automobile  prices.  Batteries  are  purchased 
by  the  car  manufacturer  on  a  basis  which  gives  him  the 
best  price  under  existing  costs,  and  this  is  checked  monthly. 

The  lamp  producers  are  in  a  more  favorable  position, 
because  so  much  of  the  business  is  local,  being  caused  by 
renewals.  The  sale  of  miniature  lamps  for  automobile  use 
is  expected  to  go  ahead  of  any  previous  year.  Early  esti- 
mates place  it  at  77,000,000  lamps. 

Of  course,  instrument  sales  are  for  the  most  part  a  one- 
time sale,  and  naturally  the  condition  of  the  automobile 
market  is  reflected  in  the  output  of  dashboard  electrical 
instruments. 

Metiil  Market  Situation 

PRODUCERS'  prices  in  the  copper  market  are  wholly 
nominal  at  present,  and  it  seems  that  orders  for  large 
tonnages  must  be  forthcoming  before  it  will  be  known 
what  prices  will  be  really  quoted.  Competition  among  sellers 
is  more  active  because  large  consumers  are  expected  to 
enter  the  market  again  before  long.  This  has  caused  a 
further  weakening  in  the  general  tone  of  the  market. 
Producers  are  expected  to  curtail  production  more  radically 
than  has  yet  been  attempted  as  the  result  of  this  weakness, 
for  surplus  stocks  of  refined  copper  are  already  consider- 
able and  current  buying  is  small. 

In  the  outside  market  several  interests  are  quoting  Octo- 
ber shipment  at  17.25  cents  delivered  and  are  shading  this 
as  much  as  \  cent  for  f.o.b.  refinery.  The  price  of  zinc 
and  tin  further  declined  a  fraction  of  a  cent  the  past  week, 
and  copper  wire  base  eased  off  to  21  cents.  In  the  scrap- 
metals  market  the  condition  of  stagnation  continues. 


Electrical  Jobbers    Doing  $50,000,000 
Business  Annually 

MORE  than  "2,000  persons  are  employed  in  New  Eng- 
land electrical  supply  jobbing  establishments,  said 
\V.  F.  Abely,  president  of  the  New  England  Electric 
Supply  .Jobbers'  Club,  at  the  recent  Kineo  convention  of  the 
New  England  Geographic  Division,  N.  E.  L.  A.  More  than 
250  traveling  salesmen  are  employed  by  these  houses,  not 
counting  representatives  of  manufacturers  traveling  among 
the  trade.  Men  of  the  highest  grade,  worthy  commercial 
ambassadors,  the  speaker  said,  are  in  this  service.  New 
England  jobbers  now  have  an  investment  of  about  $20,- 
000,000  and  are  doing  an  annual  business  of  from  ?50,000,000 
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43  00 

12   50 

7  55-7  65 

42.00 

35.10 


Cent*  fHT  Pouim 
14  75-15  00 
8  00-  8  25 
h  50-  7  00 
h  00-  6  25 
4  50-  5.00 
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The  Week 

IN  TRADE 


EXCEPT  in  the  East  prices  of  electrical  goods  are  well 
maintained.  In  New  England  and  New  York  jobbers 
are  trying  to  move  large  stocks  by  cutting  prices,  in 
some  instances  under  cost.  Manufacturers'  prices,  except 
for  wire,  are  being  well  maintained.  Wire,  however,  is 
lower  owing  to  lower  copper  and  cotton  costs. 

Credits  and  collections  are  receiving  more  attention  now 
than  they  ever  did  before.  Collections  are  lengthening 
everywhere.  Even  some  of  the  large  utilities  are  taking 
longer  to  pay  their  bills.  Credits  naturally  are  much 
tighter  and  few  new  lines  of  credit  are  being  opened.  Job- 
bers are  beginning  to  understand  the  necessity  for  watch- 
ing dealers'  stocks,  and  except  in  the  East  are  not  at- 
tempting to  unload  their  large  stocks  on  contractors. 

Delivei'ies  are  improving  and  stocks  are  excellent  except 
for  iron  conduit,  motors  from  1  hp.  to  25  hp.,  wiring  porce- 
lain and  100-watt  gas-filled  lamps. 

Building  is  slowed  up  everywhere  as  a  result  of  falling 
prices,  and  no  material  improvement  is  expected  in  this 
industry  before  next  spring.  Retail  demand  has  fallen  oif 
very  decidedly  for  all  socket  devices,  although  demand  is 
being  kept  up  by  stimulation  in  certain   localities. 

In  view  of  the  impending  market  readjustment  it  would 
be  interesting  to  see  how  many  jobbers  took  heed  three 
or  four  years  ago  and  instituted  a  sinking  fund  out  of  profits 
gained  by  advancing  prices  to  absorb  losses  when  the 
market  turns.  

NEW  YORK 

The  most  important  developments  of  the  week  have  been 
the  further  discounting  of  prices  and  a  general  tightening 
of  collections.  The  opinion  was  expressed  that  a  recession 
of  7  to  7i  per  cent  in  prices  in  all  lines  would  be  an  average 
figure,  while  some  particular  items  such  as  wire  and  flexible 
armored  cable  had  been  selling  at  very  near  cost,  this  with 
the  object  of  quickly  reducing  the  stocks  and  liquidating 
credits.  Further  reductions  in  prices  would  not  be  unex- 
pected. Although  the  time  is  yet  too  short  to  accept  a 
lower  volume  of  business  as  the  standard,  some  jobbers 
have  stated  that  business  has  been  fair,  even  good,  during 
the  past  week.  In  general  the  volume  of  business  is  stead- 
ily slackening  owing  to  the  lack  of  building  and  to  the 
lack  of  interest  on  the  part  of  the  public  in  electrical  goods 
priced  as  at  present.  The  demand  for  lamps  and  heaters 
has  picked  up  somewhat;  a  few  jobbers  report  sales  in 
excess  of  the  same  period  last  year,  but  others  find  that 
the  opposite  is  now  the  case. 

The  fact  that  collections  have  not  lengthened  during  the 
past  week  is  attributed  solely  to  the  greater  activities  of 
jobbers'  credit  men.  A  few  jobbers  are  taking  dealers' 
stocks  back  in  lieu  of  payment.  New  accounts  are  being 
actively  solicited  by  some  jobbers  in  order  to  move  their 
present  stocks,  but  these  accounts  are  being  closely  scrutin- 
ized before  acceptance. 

A  considerable  quantity  of  supplies  has  been  placed  in 
the  local  market  by  New  England  jobbers,  it  is  reported, 
and  this  has  had  its  effect  on  prices. 

Wire. — The  demand  for  wire  is  rather  weak  with  large 
stocks.  No.  14  rubber-covered  wire  is  quoted  at  $10. .50  to 
.fll.SO  per  1,000  ft.,  but  sales  are  few  at  the  higher  figures 
and  a  cut  to  $10  per  1,000  ft.  within  a  week  or  ten  days  is 
not  unexpected. 

Rigid  Conduit. — Lifting  of  the  Pittsburgh  embargo  al- 
lowed some  well-assorted  shipments  to  come  through  and 
the  trade  is  brisk  but  in  small  volume.  For  J -in.  black 
conduit  quotations  range  fron?  $Sn  to  $91  per  1,000  ft.  in 
1,000-ft.  lots,  $8:{  to  $89  per  1,000  ft.  in  5,000-ft.  lots,  and 
$90  to  $97  per  1,000  ft.  in  small  lots. 


Flexible  Armored  Cable. — A  strong  buyers'  market  pre- 
vails, with  prices  made  to  satisfy  the  buyer.  Two-wire  No 
14  cable  is  quoted  at  $92  per  1,000  ft.  as  against  $94  quoted 
last  week. 

Schedule  Material. — The  manufacturers'  prices  are  more 
stable  than  the  jobbers'.  The  latter  are  in  some  instances 
selling  this  material  at  cost  or  less.  Stocks  are  in  fair 
shape,  except  sockets  and  porcelain.  Shipments  are  im- 
proving. 

Heaters. — The  demand  has  strengthened  considei'ably, 
and  it  is  hoped  that  a  further  spurt  will  follow  the  electri- 
cal show.  Stocks  are  in  good  shape  and  shipments  are 
coming  in  satisfactorily.     Prices  are  stable. 

Socket  Appliances. — The  demand  for  most  lines  is  weak; 
heating  pads  are  selling  well;  deliveries  in  all  lines  are  ex- 
tremely poor.  The  high  retail  pi-ices  are  not  attracting 
any  additional  business,  while  the  mai-gin  of  profit,  jobbers 
state,  is  not  sufficient  to  cause  them  to  have  any  large 
interest  in  these  lines. 

Lamp  Cord. — Stocks  are  in  good  shape,  considering  the 
demand,  which  is  not  strong.  No.  18  cotton-covered  twisted 
cord  is  quoted  at  $30  per  1,000  ft.  in  5,000-ft.  lots. 


CHICAGO 


Slowly  but  steadily  the  electrical  trade  in  this  section 
is  feeling  the  effect  of  reduced  inquiries  and  lowered  volume 
of  new  business  caused  by  material  price  reductions  in 
most  other  lines,  while  prices  in  this  industry  give  every 
sign  of  stability.  The  retail  trade  is  apparently  awaiting 
developments,  and  this  attitude  is  so  mai-ked  as  to  limit 
seriously  the  effect  of  more  than  one  carefully  planned  and 
executed  sales  campaign.  This  reduction  in  buying  is  more 
marked  in  the  large  cities  than  in  the  rural  districts. 

An  encouraging  feature  is  that  farms  ai-e  being  equipped 
electrically  just  as  rapidly  as  transformers  and  lighting 
plants  can  be  turned  out  and  every  farm  installation  means 
an  appliance  customer.  The  buying  pressure  from  the  rural 
districts  is  not  liable  to  fall  off  soon,  as  crop  returns  are 
coming  in  and  the  educational  campaigns  long  under  way 
are  bearing  fruit. 

Contractor-dealers  are  experiencing  a  decided  slump,  as 
the  enormous  volume  of  repair  and  remodeling  work  put 
under  way  this  summer  is  nearing  completion  and  new 
work  remains  at  a  minimum.  Building  permits  during 
September  averaged  about  $800,000  per  week.  The  present 
price  uncertainty  in  all  lines  can  have  only  an  unfavorable 
effect  on  the  construction  industry.  .Tobbei-s  in  all  lines 
are  glad  to  see  stocks  getting  back  to  normal  shape. 

Motors. — Fractional  motors  are  plentiful,  some  makers 
being  reported  as  reducing  output  and  others  as  just  nicely 
placed  in  regard  to  orders.  Motors  above  25  hp.  are  be- 
coming more  plentiful,  jobbers  being  in  good  shape  as  re- 
gards stock  on  hand.  Intermediate  sizes,  from  1  hp.  to 
25  hp.,  are  as  hard  to  get  as  ever,  there  being  practically 
no  units  available  for  prompt  shipment  and  makers  requir- 
ing nine  months  for  delivery.  No  price  changes  are 
anticipated. 

Distribution  Transform«rs.  —  Although  demand  from 
central-station  companies  is  at  a  minimum,  sales  to  farmers 
are  keeping  manufacturers  working  to  a  capacity.  A 
large  volume  of  business  has  recently  been  placed  for 
6,600/220/110  transformers  for  rural  use.  This  class  of 
business  is  steadily  on  the  increase. 

Farm-Lighting  I'lanf.s. — With  the  harvest  out  of  the  way 
demand  is  again  heavy.  From  all  sections  of  the  Mid- 
West  and  Northwest  dealers  report  ready  sale  of  all  avail- 
able apparatus.  Makers  who  increased  production  capacity 
this  summer  find  tlieir  entire  output  rapidly  absorbed. 

Second-Hand  Apparatu.s. — Expectation  of  price  reductions 
has  caused  an  abrupt  falling  off  in  call  for  used  equipment. 
The  fact  that  most  dealers  had  but  small  stocks  is  prevent- 
ing any  worry  on  their  part.  When  prices  are  seen  to  be 
stable  this  branch  of  the  trade  should  experience  renewed 
activity. 

Tape. — Demand  from  large  consumers  continues  uniform 
and   supply   of  all   kinds   is   adequate.      A   standard   rubber 
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tape  IS  quoted,  in  100-lb.  lots,  at  92  cents  per  pound,  fric- 
tion tape  at  79J  cents  per  pound;  broken  lots,  10  cents 
hishcr. 

Washing  Machines. — Slump  in  retail  trade  has  caused  a 
material  decline  in  washintr-machine  distribution.  All 
dealers  under  contract  are  reported  as  accepting  their  full 
quota  of  machines  to  date. 


BOSTON 

Trade  has  been  active  within  the  past  week,  but  local 
price  reductions  on  wiring  materials  announced  in  the  Oct. 
9  issue  have  not  stinuilate<l  buyint;  to  any  great  extent. 
The  general  volume  of  business  is  excellent  among  jobbers. 
Barring  a  cut  in  the  price  of  weatherproof  wire  prices 
have  been  steady.  Deliveries  continue  to  reflect  improved 
transportation  conditions,  except  that  in  the  porcelain  and 
rigid  conduit  fields  shortages  exist.  Collections  arc  still 
rather  unsatisfactory  and  are  being  sharply  followed  up. 
Some  complaint  is  heard  as  to  slow  payments  to  jobbers 
by  even  large  public  utilities.  Labor  conditions  tend  to 
grow  more  favorable.  In  the  textile  field  cuts  in  wages 
as  high  as  l.'j  per  cent  are  reported,  and  it  is  believed  that 
reductions  will  soon  extend  to  other  fields,  as  the  amount 
of  non-employment  is  increasing  slowly.  Contractor-deal- 
ers are  substantially  stocked  with  wire  materials  and  much 
needed  home  construction  is  still  greatly  retarded  by  high 
labor  and  material  costs  in  general. 

Rigid  Conduit. — Larger  sizes  are  very  scarce.  Railroad 
congestion  in  the  Pittsburgh  district  is  hampering  deliv- 
eries. Prices  are  steady.  Quotations  on  1-in.  galvanized 
pipe  are  $200  per  1,000  ft.  and  on  i-m.  $102.  Black  pipe 
sells  for  $96  per  1,000  ft.  in  the  J-in.  size  and  $189..')0  for 
the  1-in.  diameter. 

Radiant  Heaters. — Protracted  warm  weather  has  allowed 
jobbers'  and  retailers'  stocks  to  accumulate.  The  early  fall 
trade,  however,  was  excellent;,  and  brisk  movement  is 
anticipated  later  in  view  of  the  high  price  of  coal  and  the 
rationing  system  in  vogue.  Representative  heaters  sell  for 
list  less  30  per  cent  in  lots  of  six,  with  30  per  cent  and  5 
per  cent  on  larger  orders. 

Tubes. — The  Boston  market  is  practically  cleared  of  3-in., 
4-in.  and  G-in.  tubes.  Prices  are  very  unstable  and  deliv- 
eries of  about  three  weeks  are  being  promised.  Unglazed 
cleats,  two-wire  type,  are  also  very  short,  and  three  weeks' 
delivery  is  quoted. 

Weatherproof  Wire. — One  manufacturer  cut  his  base 
price  to  23.7.')  cents  last  week.  Weakness  in  the  cotton- 
braid  market  is  believed  to  be  responsible.  There  is  plenty 
of  wire  coming  in  now,  although  occasional  shortages  are 
still  to  be  overcome. 

Non-Metallic  Flexible  Conduit. — Steady  prices  rule  since 
the  local  reduction  announced  last  week.  In  .5,000-ft.  lots, 
al'-in.  loom  sells  for  $20  per  1,000  ft.,  and  .1-in.  for  $33.  The 
demand  is  not  very  heavy. 

Sockets. — Good  supplies  are  noted,  and  prices  are  easy. 
Pulls  bring  45  cents,  keys  26  cents,  and  keyless  24  cents, 
in  case  lots.  A  tendency  toward  overstocks  can  be  seen. 

Appliances. — Washing  machines  are  moving  rapidly,  and 
much  interest  is  to  be  seen  in  motor-driven  ironers  and 
suction  cleaners.  Stocks  are  being  maintained  well.  Active 
retail  campaigns  are  in  progress. 

Fuse  Plugs. — Stocks  are  substantial  and  the  demand  is 
fair.     Up  to  30  amp.  the  price  is  $4.75  per  100. 

Lamps. — The  New  England  demand  holds  up  well,  and 
manufacturers  appear  to  be  meeting  it  comfortably  by  care- 
ful control  of  shipments. 

Motors. — Further  moderate  improvement  in  deliveries  is 
to  be  seen. 

ATLANTA 

Cotton  picking  appears  to  be  progressing  more  rapidly, 
the  past  week  of  excellent  weather  having  assisted  mate- 
rially in  getting  in  the  crop;  but  this  year  the  season  is 
approximately  two  to  three  weeks  behind  that  of  1919  and 
four  weeks  behind  that  of  1918.     This  is  causing  a  delay 


in  the  li(|U.dation  of  outstanrlin.t  accounts  in  the  rural  dis- 
tricts and,  coupled  with  the  low  price,  is  serving  to  slow 
up  the  receipts  of  orders.  Building  activities  in  the  large 
centers  continue  to  hold  up  well,  and  it  is  freely  predicted 
that  the  break  of  $2.50  per  barrel  in  the  price  of  cement 
and  the  lower  lumber  market  will  stimulate  building  pro- 
jects throughout  the  section.  Permits  for  the  twenty-five 
principal  cities  of  the  sixth  Federal  Reserve  district  for 
August  total  $4,520,000,  this  being  a  decrease  of  $686,000 
over  August,  1919.  Hardware  sales,  however,  show  an  in- 
crease of  approximately  20  per  cent  for  the  same  period. 

The  transportation  situation  has  eased  up  considerably, 
an<l  all  jobbers  report  receipts  of  generous  quantities  of 
material.  Nearly  all  jobbers  report  fairly  satisfactory 
stocks  in  sight.  There  arc  a  few  lines  still  short,  however, 
but  indications  are  that  they  will  improve  quite  rapidly. 

Schedule  Material. — Fairly  respectable  stocks  of  all  wiring 
devices  have  been  accumulated,  and  the  only  shortage  that 
still  exists  is  in  the  porcelain  line,  articles  such  as  cut- 
outs, rosettes  and  so  forth  being  short.  The  demand  is 
holding  up  exceptionally  well  and  shipments  continue  to 
improve. 

Heaters. — The  unseasonable  cold  snap  of  last  week 
brought  the  radiant  heater  line  to  life  and  jobbers  report 
an  excellent  retail  and  wholesale  business  as  a  result.  Good 
stocks  are  on  hand,  and  predictions  are  freely  made  that 
this  will  be  a  big  year  for  this  specialty. 

Vacuum  Cleaners. — This  line  shows  a  sustained  popu- 
larity, due  in  a  measure  to  the  activities  of  the  dealers  and 
jobbers  in  pushing  their  sales.  Stocks  are  reported  good 
and  shipments  satisfactory. 

Ornamental  Lamps. — The  trade  anticipated  this  season 
will  equal,  if  not  exceed,  that  of  last  year  and  stocks  are 
being  accumulated  to  meet  the  expected  demand.  Jobbers 
already  report  the  receipt  of  some  orders  from  the  retail 
trade.  No  price  reductions  have  yet  been  announced, 
though  a  general  reduction  in  furniture  lines  would  be  ex- 
pected to  cause  a  sympathetic  break  in  these  articles  also. 

Sfamped-Steel  Boxes. — Stocks  are  still  low  with  ship- 
ments rather  unsatisfactory.  Jobbers  report  little  let-up 
in  the  brisk  demand  that  has  existed  for  several  months 
past. 

Farm-Lighting  Outfits. — This  specialty  continues  to  move 
satisfactorily  and  is  expected  to  speed  up  as  the  result  of 
demonstrations  at  the  county  fairs  which  will  be  held 
throughout  the  South  within  the  next  fortnight.  Stocks  are 
somewhat  depleted,  with  shipments  averaging  approxi- 
mately three  weeks. 

Storage  Batteries. — Jobbers  report  fair  stocks  on  hand, 
though  some  shortage  still  exists  in  special  types.  The  in- 
crease in  orders  due  to  the  normal  fall  business  is  already 
in  evidence,  and  a  big  season  is  predicted. 


ST.  LOUIS 


There  has  been  very  little  change  from  last  week  in 
general  business  conditions,  and  though  a  quiet  market  has 
prevailed  for  some  time  small  concern  is  manifested  by 
either  jobbers  or  manufacturers.  The  feeling  is  general 
that  there  is  no  genuine  basis  for  a  price  decrease  on  elec- 
trical products  just  now,  and  jobbers  believe  that  while 
business  may  be  a  trifle  slow  for  a  time,  the  price  cutting 
in  other  lines  will  not  react  on  electrical  lines  to  any  great 
extent.  According  to  some  jobbers,  the  quiet  conditions 
have  made  themselves  felt  not  in  the  number  of  orders  re- 
ceived but  in  the  amount  of  each  order,  customers  ordering 
only  for  their  immediate  needs  and  in  some  tases  stipulat- 
ing that  unless  immediate  delivery  can  be  made  the  order 
be  canceled.  Ajs  a  result  stocks  of  jobbers  are  short  or 
incomplete  in  only  a  few  instances.  Some  long-continued 
shortages,  such  as  large  motors  and  small  porcelain,  are 
being  overcome.  On  the  other  hand,  there  is  little  chance 
that  even  with  the  quiet  market  jobbers'  stocks  in  most 
lines  will  be  complete  before  the  first  of  the  year. 

Building  conditions  have  not  improved  in  spite  of  a  slight 
drop  in  the  material  market.  A  number  of  large  buildings 
are  being  contemplated  and  construction  will  start  in  the 
spring  if  conditions  warrant  it. 
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Knife  Switches.— There  is  a  good  stock  in  jobbers'  hands 
and  a  good  demand  is  reported  also.  In  some  parts  of 
this  territory,  notably  southern  Illinois  and  the  larger  cities 
of  Missouri,  the  safety  switch  is  cutting  in  considerably 
en  the  demand  for  the  knife  switch.  This  is  mostly  for  in- 
dustrial work,  and  the  small  towns  of  the  state  continue 
to  absorb  a  good  part  of  the  supply.  Some  jobbers  report 
being  about  three  weeks  behind  in  deliveries  but  are  rapidly 
catching  up.  There  has  been  an  advance  of  10  per  cent 
on  knife  switches  made  by  the  Frank  Adam  Electric  Com- 
pany, making  the  quotations  70  cents  for  the  30-amp.  two- 
wire,  $1.30  for  the  60-amp.  two-wire  and  $2.65  for  the  100- 
amp.  two-wire,  with  a  10  per  cent  discount  on  orders  over 
$100. 

Motors. — Shipments  of  motors  from  20  hp.  to  200  hp. 
are  characterized  as  very  good  with  a  fairly  good  demand. 
.Jobbers  are  scouring  the  market  for  1,  2,  3,  5,  10  and  15- 
hp.,  800-r.p.ni.,  50-cycle,  three-phase  motors,  for  which  many 
inquiries  ai'e  coming  in.  They  also  are  in  need  of  split- 
phase  motors  in  fractional  sizes. 

Knobs  and  Tubes. — Practically  all  jobbers  report  heavy 
stocks,  some  saying  they  are  overstocked.  This  does  not 
apply  to  high-tension  porcelain,  of  which  there  is  still  a 
scarcity.  The  demand  for  knobs  and  tubes  continues  sub- 
normal, and  little  activity  is  looked  for  until  building  is 
resumed.  The  3-in.  x  it -in.  tubes  are  still  quoted  at  $9.90 
in  lots  of  1,000,  and  the  5J  new  code  "Nail-it"  knobs  are 
quoted  at  $32  per  1,000. 

Bells,  Buzzers  and  Annunciators. — Stocks  locally  are  suf- 
ficient to  supply  a  steady  demand,  and  jobbers  report  good 
deliveries  from  manufacturers. 

Flashlights. — Some  jobbers  report  good  stocks,  others  in- 
complete stocks,  and  there  is  a  good  deal  of  interhandling. 
There  has  been  a  steady  demand,  and  this  is  expected  to 
i,Tow  better  as  the  fall  buying  season  advances.  A  large 
portion  of  the  business  is  being  done  by  wholesale  hard- 
ware houses. 

Farm-Lighting  Plants. — There  are  large  stocks  on  hand 
and  jobbers  can  make  good  deliveries  on  almost  any  quan- 
tity. Demand  fell  off  considerably  during  September,  but 
October  business  is  showing  signs  of  recovery  though  de- 
mand may  still  be  characterized  as  quiet. 


SAN  FRANCISCO 


Generally  speaking,  business  is  dull  throughout  Cali- 
fornia. The  early  rains  will  soon  remove  the  power  re- 
strictions on  sign  and  street  lighting  and  the  "skip-stop" 
street  car  regulations.  These  rains  fortunately  have  done 
no  damage  to  the  crops.  Labor  conditions  look  threatening 
because  a  complete  tie-up  of  all  building  in  San  Francisco 
may  result  through  claims  made  by  the  unions  that  a 
special  rate  paid  some  of  them  by  certain  contractors  should 
become  effective  for  all. 

Batteries. — An  intensive  campaign,  especially  on  packed 
assortments  for  use  as  units,  has  proved  rather  disappoint- 
ing in  its  results.  In  some  cases  dealers  have  put  in  nice 
stocks  which  have  not  moved,  and  in  other  cases  the  public 
seems  willing  to  buy  but  cannot  locate  the  supply. 

Sewing  Machines. — Demand  has  picked  up  although  it  is 
poorer  than  during  the  same  months  of  1919. 

Motors. — Deliveries  are  slightly  better,  but  are  still  very 
poor,  the  greater  part  of  a  year  being  taken  for  styles 
that  are  rated  as  standard. 

Insulating  .Material. — Coast  stocks  as  a  whole  are  main- 
,ained  in  good  fashion  in  the  face  of  excellent  orders. 
Several  large  orders  from  the  government  for  insulating 
varnish  are  reported. 

Tools. — The  large  amount  of  power  construction  and  the 
decision  that  the  business  had  grown  to  proportions  that 
required  good  service  from  coast  stocks  have  resulted  in 
excellent  stocks  of  line-construction  tools  being  carried  by 
jobbers.  Fine  sales  that  have  justified  this  practice  arc 
reported. 

Troners. — Distributers  are  persistently  demonstrating  and 
advertising  this  device.  They  say  it  is  being  favorably  re- 
ceived wherever  shown  in  action. 


Cleaners. — Perhaps  no  electrical  appliance  has  been  sold 
to  consumers  in  greater  numbers  than  the  electric  cleaner. 
Competition  among  the  different  makes  has  been  very  sharp, 
and  prospective  customers  have  had  opportunity  to  test  the 
I'elative  merits  by  free  demonstrations  in  their  homes. 

Electrical  Pumps. — Many  farmers  in  the  Intermountain 
region  are  turning  to  electric  pumps  as  a  solution  of  their 
problem  of  providing  water. 

Radiant  Heaters. — Every  live  dealer  is  pushing  this  line 
and  in  most  cases  with  fair  success.  This  promises  to  be  a 
profitable  month. 

Heating  Appliances. — The  trade  in  this  field  is  quiet.  In- 
dications point  to  a  boom  at  the  approach  of  the  pre-holi- 
day  season  of  buying.     Stocks  are  ample. 


SEATTLE— PORTLAND 

Conditions  in  Seattle  and  Puget  Sound  district  remain 
about  the  same,  with  domestic  appliances  moving  well  and 
an  increasing  call  for  lamps.  Deliveries  in  most  cases  are 
improving  satisfactorily,  and  stocks  with  but  few  excep- 
tions are  in  good  shape.  Jobbers  particularly  report  busi- 
ness good.  Part  of  the  work  at  the  present  time  is  filling 
of  back  oi-ders,  although  the  volume  of  new  business  is 
fair.  Pipe  and  porcelain  and  certain  lines  of  heavy  equip- 
ment have  been  advanced  recently  to  cover  increased 
freight. 

In  Portland  the  general  impression  seems  to  be  that  buy- 
ing is  beginning  to  slacken  somewhat.  This  appears  to  be 
the  feeling  in  railroad  circles.  Wool  warehouses  are  full 
and  material  is  not  moving.  Lumber  is  about  at  a  stand- 
still because  of  excessive  freight  rates.  Manufacturers' 
agents  report  that  while  they  have  noticed  no  difference 
in  fheir  business  for  the  past  week,  yet  the  impression 
seems  to  be  general  that  there  will  be  a  quiet  period  ahead 
and  the  movement  is  already  setting  in  in  some  lines  of  busi- 
ness. Lamps  are  moving  fast  owing  to  the  season  of  the 
year.  Meter  stocks  are  still  behind,  with  little  prospect 
of  improving  before  the  first  of  the  year.  Collections  re- 
main about  the  same  and  very  few  new  extensions  of 
credit  are  being  made. 

Portland  jobbers  report  good  business.  Washing  ma- 
chines, lamps  and  heating  appliances  such  as  toasters  and 
percolators  are  selling  well.  A  new  shipment  of  conduit 
temporarily  places  stocks  in  fair  shape.  Conduit  deliveries 
from  the  factory  are  improving  very  materially.  Con- 
tractors report  that  business  is  about  the  same  as  it  has 
been.  Residence  building  seems  to  be  improving  very  ma- 
terially, but  most  of  the  wiring  work  in  residences  is  being 
done  by  the  small  wiremen.  Retail  stores  report  business 
continuing  active,  appreciably  better  than  a  year  ago,  al- 
though not  materially  different  from  the  past  two  or  three 
weeks.  Retailers'  greatest  demand  is  for  lamps  and  domes- 
tic appliances.  Dry  cells  have  advanced  in  price  5J  cents 
apiece  recently.     A  part  of  this  is  increased  freight  rates. 

SALT  LAKE  CITY— DENVER 

A  better  tone  prevails  in  the  electrical  market  with  set- 
tled labor  conditions.  Collections  are  better  and  money  is 
becoming  slightly  more  plentiful.  Electrical  dealers  are 
growing  optimistic  about  the  immediate  future.  The  har- 
vesting of  the  beet  crop,  which  puts  more  money  in  circu- 
lation than  any  other  agricultural  source  of  income,  is  now 
in  full  swing.  The  farmers  will  get  their  first  payment  for 
beets  delivered  on  Nov.  15.  There  is  more  money  in  cir- 
culation this  fall  than  there  was  a  year  ago,  but  the  buy- 
ing tendency  is  more  conservative.  Buyers  are  especially 
interested  in  electrical  labor-saving  devices.  Washers,  sweep- 
ers and  flatirons  are  having  a  pretty  fair  sale  in  most 
quarters.  People  are  extremely  conservative  and  discrimi- 
nating. They  are  not  in  the  market  for  any  device  that 
is  at  all  in  the  classification  of  a  luxury.  Electrical  jobbers 
and  dealers  of  Utah  took  advantage  of  the  state  fair  just 
held  at  Salt  Lake  City.  Upward  of  a  dozen  concerns  had 
displays  and  conducted  demonstrations. 

Wa.shing  Machines. — There  seems  to  be  a  tendency  toward 
the  cylinder  type  of  washers,  which  range  in  price  from 
$150  to  $190. 
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New  Apparatus  &  Appliances 

A  Record  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Angle  Fittings  for  Conduits 

A  galvanized  weatherproof  fitting 
for  outside  conduit  construction  for  use 
whei'e  a  neat,  short  righl-anKle  turn  is 
necessary  has  been  developed  by  the 
Utility  FittinKs  Company,  812  Walnut 
Street,    Philadelphia.     This   fittingr  can 


FITTI.NCJS  101;   L<i;  t'.N    igUAKE  CORNERS 

also  be  used  for  a  pull  box.  It  has  a 
smooth  interior  with  well-rounded  cor- 
ners to  enable  passage  of  wires  without 
injury.  The  threads  for  the  closure  cap 
are  on  the  outside  of  the  fitting. 


Repelling  Arc  Furnace 

An  electric  melting  and  refining  arc- 
type  electric  furnace  with  a  new  sys- 
tem of  operation  has  been  brought 
out  by  the  Industrial  Electric  Furnace 
Company  of  Chicago.  The  furnace  i^ 
built  for  direct  curi-ent  or  single-phase 
or  three  -  phase  alternating  -  current 
operation,  with  two  electrodes  for  the 
tirst   two  types  and   three  for   the  lat- 


HOIST  TR.WSFERS    ELECTRODES   FROM    ONE 
SHELL  TO  A  SECOND 

ter  type.  The  electrodes  are  balanced 
so  that  they  hang  together  when  no 
current  is  flowing.     The  arc  is  formed 


by  the  mutually  repelling  force  when 
current  flows  in  the  electrodes.  The 
extent  of  this  action  is  regulated  by 
balance  weights  on  the  electrodes. 


High-Voltage    Unit-Type    Discon- 
necting Switch 

For  6G,000  volts  and  higher  the  Delta- 
Star  Electric  Company,  Chicago,  has 
developed  a  new  type  of  outdoor  dis- 
connecting switch,  using  interchange- 
able insulators  and  fittings.  This  switch 
can  be  mounted  in  vertical  or  under- 
hung position,  and,  if  desired,  angle 
fittings  can  be  inserted  at  the  base  and 
contact  elements,  placing  the  insulators 


l.\.-<lJLATOKo  bA^slLY  KEl'LACED 

in  45-deg.  position.     Any  insulator  unit 
can  be  removed  and   replaced. 

The  switches  are  of  the  truss  blade 
construction,  being  provided  with  blade 
guides  and  safety  locks. 


Concentrated  Filament  in  Small 
Vacuum  Lamps 

A  spiral  filament  is  used  in  the 
vacuum  type  lamp  developed  by  the 
Paragon  Incandescent  Lamp  Works,  70 
West  14th  St.,  New  York  City.  This  is 
the  same  type  of  filament  commonly 
used  in  the  larger  gas-filled  lamps. 
These  lamps  are  made  in  25-watt  and 
60-watt  sizes  for  110  volts,  and  in  a 
60-watt  size  for  220  volts.  The  bulbs 
are  furnished  in  plain  or  daylight 
tinted  glass. 


Remote-Control  Switch 

A  switchboard  remote-control  switch 
which  indicates  whether  the  switch  con- 
trolled  is  open  or  closed  by  lamps,  hy 


SEW    TYPE    AUXILIARY    CONTACTS 

the  position  of  the  lever  and  by  a  red 
or  green  target  has  been  developed 
by  the  Lewis  &  Roth  Corporation,  Phil- 
adelphia. 

Standardized  Solenoids  for  Oil 
Circuit  Breakers 

A  solenoid  mechanism  for  operating 
oil  circuit  breakers  made  up  of  stand- 
.ird    changeable   units    has    been   devel- 


Notes  on  Recent  Appliances 

Quenched  Gap  for  Radio 
Apparatus 

A  quench  gap  for  radio  equipment 
for  amateur  use  has  recently  been 
developed  by  the  American  Radio  & 
Research  Corporation,  21  Park  Row, 
New  York  City. 


1^ 

Electric  Heater  with  Three 
Elements 

SOLENOID    MADE    OF    STANDARDIZED    PARTS 

The    Majestic    Electric    Development 

Company.     San     Francisco,     Cal.,     has  oped  by  the  General  Electric  Company, 

placed  on  the  market  an  electric  heater  Schenectady,   X.  Y.     The  outdoor-type 

with  a  three-unit  heating  element.  solenoid  is  completely  inclosed. 
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Manufacturers'  Activities 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


M.\RIS  BROTHERS.  Philadelphia,  have 
been  incorporated  and  will  continue  busi- 
ness under  the  Arm  name  of  Maris  Brothers. 
Inc. 

THR  W.  R.  BOSSIXGER  B.\TTERY 
COMPAXY.  Cleveland.  Ohio,  is  building  a 
.".ii-ft.  -x  6"-ft.  addition  to  its  f.actor.v.  at  an 
estimated   cost  of   $25. noil. 

THE  JI.ARIXG  WIRE  COMPANY.  Mus- 
kegon. Mich.,  has  increased  its  capitaliza- 
tion from  $10(1.0110  to  1200,000.  The  com- 
Piin.v  manufactures  insulated  magnet  wire. 
F.  Li.  Alesske  is  president, 

THE  BEXJAMIX  ELECTRIC  M.\NU- 
FACTrRI.XC  COMPAXY,  Chicago,  is  open- 
ing up  a  publicity  campaign  on  its  Xo,  92 
two-way  plug  through  the  extensive  use  of 
periodical  advertising  and  window  displays. 

thf:  .\mericax  exgixeeri.vg  com- 

I*AXY  has  opened  a  new  office  in  Cincin- 
nati for  the  purpose  of  extending  Taylor 
stoker  representation  and  service.  M,  M 
Masson  is  in  charge  of  this  office  at  207 
Xeave   Building, 

KIXG  W.\.SHIXG  M.\CHIXE  COMP.\XY, 
Wolcott,  Ind.,  has  recently  announced  the 
appointment  of  T.  R.  Allen  as  general  man- 
ager and  <).  B.  .^skren  as  general  sales 
manager,  effective  Sept,  1.  1920.  Both  of 
these  men  hav?  had  a  wide  experience  in 
the  field,    it  is  stated, 

THE  VICTORY  STORAGE  BATTERY 
COMPAXY  will  soon  open  a  manufacturing 
plant  at  121  .South  Sixth  Street,  Louisvill  ■, 
Ky.,  according  to  a  statement  by  Arthu: 
ciimmings,  president  and  principal  stock- 
holder. The  company  is  incorporated  for 
$20,000.  but  plans  to  increase  this  amount 
considerably  within  a  few  months. 

O.  P.  CONKLIN,  president  of  the  Remy 
Electric  Com))any  of  Anderson,  Ind.,  who 
had  also  been  acting  general  manager  for 
several  months,  has  announced  the  appoint- 
ment of  James  D.  Alooney,  recently  of  Xew 
York,  as  general  manager,  Mr,  Mooney 
had  been  the  assistant  general  m.anager 
for  two  months, 

A,  F.  CHAMBKRLAIX.  manager  of  the 
Xew  York  office  of  the  Bobbins  & 
Myers  Company,  has  been  appointed  gen- 
eral manager  of  the  company's  Canadian 
factory  at  Hrantford.  Ontario.  He  has  al- 
ready enter**d  upon  his  new  duties.  Roy 
Booth  remains  f;ictor,v  sujierintendent.  For 
the  present.  Air,  Chamberlain  is  sijending 
jiart  of  his  lime  In  ("anada  and  imrt  in 
Xew  York, 

,\PEX  CLKAXRR  PRICE  XOT  TO  BE 
RKDrCEI), — Announcement  has  lieon  made 
b.v  the  Apex  Appliance  Company  that 
]>rices  of  cleaners  and  ironers  will  not  be 
reduct'd  prior  to  .Ian.  1.  The  comi)any 
stales  that  there  have  Ijeen  Jio  cancella- 
tions of  or<lers  such  fis  have  been  made 
In  other  lines.  High  labor  and  mat<-rial 
l»rices  are  the  re.-isons  givi-n  for  n(it  being 
aide    to    reduce   prices. 

THE  ELECTRIC  MACHI.NERY  COM- 
PAXY. Minne.'ipolis.  Minn,,  on  Sept,  2^  was 
adjudicated  bankrupt  by  the  United  States 
District  Court,  and  the  first  meeting  of 
its  creditors  will  be  held  in  the  Fi-deral 
Building,  Minneapolis,  Oct.  Ml,  at  10  a.m.. 
at  which  time  creditors  may  att^-nd,  iirove 
Iheir  claims,  appoint  a  trustee,  <'Xamine 
the  bankrupt  and  transact  such  other  busi- 
ness as  may  ))roperly  come  before  the 
meeting. 

CABI.N'ET  ANr>  CUT-OUT  BOX  STAND- 
-MiDS  KEVISEI),--The  Underwriters'  Lab- 
oratories have  nollflerl  holders  of  cabinet 
and  cut-out  box  starul;irds  of  revisions  In 
theH<'  standards.  I'aragraph  2r(1  has  had 
a  sentence  added  ]>rovl{iing  for  a  minlniutn 
air  space  of  at  least  1  in.  if  double  <Ioors 
are  used  with  or  without  an  insulating 
lining.  Paragraph  2SH  has  bi'cn  revised 
to  ri'ad  as  follows:  "When  the  box  proper 
lias  a  lingth  or  width  exceeding  20  In.  for 
boxes  made  of  ."Vo,  16  or  .\'o.  1-1  gage  metal, 
or  exceeding  3(1  in.  f'>r  hea\ler  metals,  it 
must  have  till  four  edg'-s  or  rims  relnforc*ed 
for  fliidr  full  length  by  turning  Ihem  at 
least   '.III  deg.  or  by  angle-Iron  strips." 


WESTERN  ELECTRIC  S.\LES  SHO^V 
RECORD  GAIX. — Despite  difficulties  expe- 
rienced in  obtaining  raw  materials,  delays 
in  transportation  and  shortage  of  labor,  tl'ie 
volume  of  business  reported  b.v  the  AVest- 
ern  Electric  Company  is  running  at  a  higher 
rate  than  at  any  other  period  in  the  com- 
pany's history.  For  eight  montlis  of  the 
current  year,  according  to  an  official  state- 
ment, its  domestic  billings  showed  n  total 
volume  of  $119,500,000,  indicating  domestic 
sales  for  the  year  of  approximately  $19o,- 
000,000,  This  does  not  include  its  ex- 
port business  from  .\inerica  nor  sales  of 
its  foreign  affiliated  companies.  The  export 
and  foreign  business  will  probably  reach  a 
volume  of  $38,000,000,  bringing  the  total 
business  up  to  more  than  $225,000,000  for 
the  year.  It  is  stated  that  the  domestic 
sales  will  exceed  the  1919  business  by  over 
$60,000,000,  and  are  greatly  in  excess  of 
the  company's  largest  previous  year.  1917, 
when  domestic  billings  amounted  to  $142,- 
000,000,  There  has  been  an  increase  of  un- 
filled orders  on  the  company's  books  from 
$47,400,000  on  Jan.  1  to  over  $85,000,000 
on  Sept,  1,  deliveries  in  many  instances 
being  scheduled  for  1921  and  1922, 

DUEILIER  WIXS  MIC.\  CONDEXSER 
P.\TEXT  SUIT.— In  the  infringement  suit 
of  the  Dubilier  Condenser  Company.  Inc., 
against  the  Wireless  Specialty  Apparatus 
Company,  a  final  decree  was  handed  down 
by  Judge  Augustus  N,  Hand  of  the  federal 
court  for  the  Southern  District  of  New 
York,  on  Oct,  4.  1920,  holding  that  Patent 
Xos,  1,229,914  and  1,229,915  are  good  and 
valid  in  law  as  to  the  second,  third,  fourth, 
fifth,  seventh,  eighth,  ninth,  twelfth,  four- 
teenth and  fifteenth  claims  of  X^o,  1,229,914 
and  as  to  the  first,  eighth,  twelfth,  six- 
teenth and  seventeenth  claims  of  No,  1,229,- 
915.  The  Wireless  Specialty  Apparatus 
Company  was  held  to  have  infringed  these 
patents  by  manufacturing,  selling  and  using, 
or  causing  to  be  manufactured,  sold  or 
used,  condensers  embodying  or  employing 
the  inventions  of  said  claims  of  said  letters 
patent.  The  fourth  claim,  relating  to  pat- 
ent Xo,  1,229,915,  was  held  invalid  in  law. 
being  anticiiiated  by  the  prior  use  of  the 
subject  matter  thereof  by  the  United  States 
Navy  and  the  Xational  Electrical  Supiily 
Company  of  Washington,  D,  C,  The  above 
cause  covered  mica  condensers,  especially 
the  high-tension  type,  in  which  brush  dis- 
charge is  eliminated, 

lOMERSOX  SEES  XO  IMMEDIATE 
PROSPECTS  FOR  LOWER  SMALL-MO- 
TOR PRICES, — In  the  October  issue  of  its 
nicjutlily  house  organ  the  Em,=rson  Electric 
Manufacturing  Company.  St.  Louis,  Mo., 
;:ays  that  while  no  further  advance  in 
prices  of  small  motor.s  is  anticipated  at  this 
time,  there  seems  to  be  no  immediate  pros- 
pect of  lower  prices  on  such  highly  manu- 
factured metal  products  as  small  electrical 
apparatus.  Purchasers.       the       company 

states,  must  keep  in  mind  that  iirices  of 
such  goods  have  jiever  been  advanced  to 
levels  two  and  three  times  the  pre-war 
basis,  as  has  been  done  with  many  staples 
and  necessities  which  are  now  declining. 


LISTS  OP  IMPORTERS  IX  XORW.A.Y.— 
Lists  of  the  princiiial  importers  in  Xorway 
have  been  prepared  by  the  commercial  in- 
telligence section  of  the  Bureau  of  Foreign 
and  Domestic  Commerce.  These  lists  not 
only  show  the  nature  and  character  of  tlie 
business  but  are  starred  to  indicate  the 
relative  importance  and  size  of  each  firm 
in  its  community.  These  lists  may  be  ob- 
tained from  the  bureau  or  its  district  antl 
co-operative  offices, 

WESTERX  ELECTRICS  EXPORT  AXD 
FOREIGX  TRADE, — .-Vn  official  statement 
made  public  by  the  "U'estern  Electric  Com- 
pany concerning  its  foreign  business  says; 
"The  export  and  foreign  business  is  ex- 
panding. The  Xew  York  office  h.as  recently 
annoimced  the  organization  of  a  new  com- 
pany in  the  Argentine  to  take  care  of  the 
telephone  requirements  of  the  countries  in 
the  southern  part  of  South  .\merica.  The 
Canadian  branches  have  substantially  in- 
creased the  volume  of  their  business  over 
previous  years.  The  company's  factories 
in  Antwerp  and  London  are  both  running 
to  full  cajiacity,  tlie  London  factory  turning 
out  a  larger  \'olume  of  material  thait  in  the 
l)re-war  days.  The  .-Antwerp  factory,  which 
was  in  control  of  *he  Germans  during  the 
war  and  has  since  had  to  bejcdmpletely  re- 
habilitated, is  now  gaining  and  should  reach 
the  pre-war  rate  of  production  by  the  end 
of  the  year.  The  Italian  business  has  lately 
suffered,  in  common  with  other  Italian  in- 
dustries, by  reason  of  the  labor  troubles, 
but  these  seem  to  be  in  process  of  satis- 
factory adjustment,  A  separate  company 
has  recently  been  organized  in  Xorway  to 
care  for  the  increasing  Scandinavian  busi- 
ness. The  branches  in  Australia,  Japan  and 
China,  are  all  running  .at  a.  satisfactory 
rate,  "V\niile  the  company's  business  in  its 
many  foreign  branches  throughout  the  world 
has  expanded  considerably  in  1920,  the  pres- 
ent indications  are  for  still  further  growth 
in   1921," 


Supply  Jobbers'  Notes 


A,  E.  AVI.SE,  for  many  years  in  (he  ac- 
counting department  of  the  General  Elec- 
tric Company,  has  recently  become  asso- 
ciated with  the  .Sililey-Pitman  Electric  (>>v- 
poration    ;is    oredit    manager, 

THE  NORTH  Wl'ISTICTt.V  ELECTllK" 
EQUIPMEXT  COMPAXY.  St,  Paul.  Minn, 
has  recently  made  several  ch.anges  and  a<l- 
ditions  to  its  organization.  I''rank  T, 
Mayer,  formerly  of  the  GouM  Slor.ige  Bat- 
tery Comp.'iny,  has  been  adiled  to  the  sales 
force  and  will  specialize  on  b;itteries,  recti- 
fiers anil  allied  lines  in  the  MiniW'Mota  ter- 
riior.v,  G,  A.  Dean  will  handle  thesi'  lines 
in  .N'orlh  Dakota,  Donald  .Vapler,  who  has 
been  u  salesman  In  the  fixture  department, 
lia,s  been  assigned  to  sales  promotion  work. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num- 
bered, further  information  can  lie  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  liy  mentioning  the 
number, 

A  commercial  agent  in  France  (Xo.  33,- 
820)  wishes  to  represent,  on  a  commission 
basis,  manufacturers  of  electrical  appa- 
ratus, lamps,  wire  and  cable. 

The  owner  of  a  m.ichine  shop  in  Spain 
(Xo,  .13,815)  desires  to  purchase  a  complete 
electric  welding  api^aratus. 

The  representative  in  the  United  States 
of  a  manufacturer's  agent  in  t.'olombia 
(Xo,  33,829)  desires  to  .secure  the  agency 
for  electrical  suiiplies. 

An  import  and  export  agent  in  Ju.go- 
slavia  (No.  33.838)  desires  to  establish  com- 
mercial relations  M'ith  firms  handling  elec- 
tric motors  and  accessories.  Correspond- 
ence may  be   in  l-^nglisii. 


Trade  Publications 


CARI«:)X  IILECTRODES.— The  National 
t.'arbon  t^ompany,  32  East  I'^orty-second 
Street,  Xew  York,  has  distributetl  an  in- 
structive eighteeii-iiage  booklet  on  carbon 
electrodes   for   elictiic    furnace   use. 

BATTIOUY  CH.VRGIXG.— The  H,  B.  32. 
battery  charging  outfit  Is  described  in  a 
new  folder  being  distributed  by  the  llobart 
Urotbi'i-s  Company   of   Troy,    Ohio, 

STEAM  IXSI'LATTOX.— tTnder  the  title 
"Defend  Your  .steam. "  the  Magnesia  Asso- 
ciation of  America  is  distributing  an  eighty- 
liage  booklet  telling  of  the  advantages  of 
"K5   jier  cent   magnesia." 

WIRE  SCREENS,— The  W,  S,  Tyler  Com- 
pany, Cleveland,  Ohio,  Is  distributing  a  new 
catalog,  Xo,  50.  covering  wire  screens  for 
\arious   purposes. 

BATTERY-CHARGING  EQUIPMENT.— 
The  Cutler-Hammer  Manufacturing  Com- 
pany, Alllwaiikee,  Wis.,  has  issued  publiea- 
llon  No,  834,  suiier.seding  booklet  R,  which 
ileMcrlbes  Its  rack  for  changing  miners' 
liimp  batlerle.H, 
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CONTROL— '.Stetl  Mill  Control"  Is  the 
title  of  a  new  forty-elRlil  iiagf  hooklet.  pub- 
Ilshod  by  the  Cutler-irammi  r  Maniifactur- 
InB  Company,  of  Mihvaiiktc-,  WIm.,  tt-lllnk' 
bri.tly  the  story  of  in.M  :i?iil  steel  from  the 
ore  in  thte  mine  to  tlie  Hiiisheil  product  of 
the  steel  mill,  and  exiibiininu  bow  Cutler- 
Hammei-  proiliielH  have  aided  in  ndnine  and 
ore  handlinK  ami  in  tiirnaee  and  8tee|-mlll 
practice. 

AUTOMATIC  AnC  WKl.DRR.— The 
ijenerai  lOlectrli-  Company,  Schenectady. 
.v.  v.,  has  iHSued  booklet  No.  H-:I5T5  cov- 
ering automatic  arc  welders. 

nATTRnY-CTIAnCIXO  nOARDS.— The 
Allen-Hradley  Company.  Milwaukee,  Wis.. 
haH  i.Msueil  liulleiin  .Vb.  U-li'l".  covering 
unit-panel  battery-oharKuiB  boards  for  elec- 
tric  vehicles   and    trucks. 

MILL  AND  CRANK  CONTROLLERS.— 
Tlie  .MIen-Itradiey  t'limpany.  .Milwaukee. 
W'i.**..  has  i.'^sinMl  n.  circular  No.  P-J:i.">a,  cov- 
ering Kraphite  compression-type  mill  and 
erane  eontroiii-rs. 

KLKCTRTC  WASIIRRS  —  The  Hurley 
Machine  Compatiy.  ('iiicayo.  has  issued  a 
brochure  entitled  "You  and  Your  Laundry," 
covering  advantages  of  eli'ctrii'  washlnK 
machines. 


AI'TO.MATIC  .'^TARTKR.S.— Tb.  General 
Electric  Company.  .Scbin.ctitdv,  .\.  Y.,  bus 
issued  leaflets  No.s.  68, «3  .ind  08,436.  eov- 
erlne  series  contaetor-type  automatic  start- 
ers for  direct-current  motors. 

PRICE  LLST.'S  OF  CAR  IjyUIPMENTR. 
— The  General  Elertrie  Company.  Sebenec- 
tady,  N.  Y..  has  issui-d  bulletin  No.  It.Onl-P. 
to  super.sedP  No.  11. 1)01 -O.  of  prices  on  re- 
newal parts  and  suppliis  for  car  equip- 
ments, mine  locomotives  and  railway  and 
mine   line   material. 

FEEU-WATKR    HEATERS  —  The    GriB 
com-Hussell  Conu'any.  90  West  Street,  New 
York,  has  issued  bulletin  No.    260,  coverinB 
feed-water   heaters. 


New  Incorporations 


THE  GRAYS  ELECTRIC  LIGHT  COM- 
PANY. Grays.  Ky..  has  been  incoriiorated 
with  a  capital  of  $;i,000  by  J.  T.  Gray  J.  J. 
YouUK  and  S.  T.   Weidner 


New  Enj^land  States 

KITTERY.  ME— Tb.-  Consoiidatid  Con- 
struction. Power  &  MininK  Coniiiany.  re- 
cently orKanized  with  a  caiiital  of  $1.00",- 
nfln.  contemplates  the  erection  of  a  power 
plant  in  connection  with  Its  minine  and 
ciuarrylnK  oiieratlnns  in  this  locality.  John 
0"nonnell  Is  president. 

HOLYOKE.  M.VSS.  —  The  New  Englani) 
TeleRrapb  &  Tel.  plione  Company.  119  Milk 
.street,  Boston,  contemplates  the  erection  of 
n  telephone  exchange  building  at  Elm  and 
."^iiffolk  .Streets  in  Holyoke. 

WORCESTER.  MASS— Plans  have  been 
tiled  by  the  F.  L.  Ilorton  Corporation  for 
extensions  and  improvements  to  its  power 
house  on  James  .Street. 


Middle  Atlantic  States 

WHTTK  rL.VINS.  N.  Y— It  has  been  re- 
ported that  tile  power  house  at  the  plant 
of  the  Thompson  Brothers.  Westmoreland 
.\venue,  has  been  damaged  by  Are. 

TRENTON.  N.  J.— The  New  Jersey  Tile 
Company.  Miu'heid  Avenue,  contemplates 
the  erection  of  a  power  plant  in  iimnpotlon 
with  extensions  to  cost  about  $S0,000. 

LANCASTER.  PA. — It  has  been  reported 
that  plans  are  under  way  for  the  construc- 
tion of  an  electric  power  plant  on  the  Sus- 
quehanna River  to  develop  an  ult'mate  ca- 
piieity  of  100,000  kw.  The  tjst  Is  estima^ted 
at  $3,000,000.  ConKres.sman  W.  W.  Griest 
and  others  Inive  applied  for  charter. 

LANDSDALE.  PA.— A  holdine  company 
is  being  organized  by  local  industrial  con- 
cerns to  raise  J.iO.OOO  for  additional  equlp- 
mi-nt  to  be  installed  at  the  municipal  elec- 
tric light  plant.  O.  W.  .Montgomery  of  the 
Hunter  Pressed  Steel  Company  is  Interested. 

SCRANTON.  PA.— The  Scranton  Electric 
Company.  509  Linden  Street,  has  made  ar- 
rangements for  an  issue  of  $L000.001  In 
bonds,  part  of  the  proceeds  to  be  used  for 
proposed  extensions  and  improvements  to 
its  electric  power  plant,  transmission  and 
ilistriliution  system. 

BALTIMORE.  MD. — The  American  Sug:ar 
Refining  Company.  117  Wall  Street,  New 
\  ork  City,  contemplates  the  erection  of  a 
lio-ft.  X  ISD-ft.  power  plant  in  connection 
with  Ita  new  plant  near  Baltimore. 

RALTUrORE.  MP. —  The  General  Ger- 
man Orphan  Asylum,  224-242  Alsqulth 
Street,  contemplates  the  erection  of  several 
asylum  buildings,  including  a  central  power 
plant  at  Catonsville,  to  cost  about  $150,000. 
W.  M.  Greske.  65  Gunther  Building.  Balti- 
more, is  architect. 

FAIRFAX.  VA.  —  It  has  been  reported 
that  an  electric  light  representative  from 
W  ashington.  D.  C.  Is  interested  in  the  pro- 
position to  install  electric  lights  in  Fairfax, 
the  transmission  line  to  run  through  West 
Falls  Church  and  Vienna.  The  extension 
of  this  line  to  Herndon  will  also  be  con- 
sidered. 

ROANOKE.  VA.— The  Norfolk  &  West- 
ern Railroad  contemplates  an  addition  to 
Its  electric  plant  at  Roanoke  to  cost  about 
1300.000. 

WASHINGTON.  D.  C— Bids  will  be  re- 
ceived   at    the    office   of   the    United    States 


Construction 
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Projects,  Plans.  Bids  and  Contracts 
Contemplated  or  Und.r  Way 


Engineer.  305  .Soutliern  Building,  until  Nov. 
10  for  furnishing  and  installing  eiectrlcally 
driven  centrifugal  pumps,  motor-generator 
sets,  transformers  and  switchboards.  Fur- 
ther information  may  be  obtained  on  appli- 
cation to  above  address. 


North  Central  States 

FLINT,  MICH. — The  Industrial  Ignition 
Company  will  have  work  started  soon  on  the 
eonsti  uctlon  of  a  power  house  to  cost  about 
$60,000. 

HURON.  OHIO. — The  installation  of  new 
machinery  has  been  recommended  for  the 
old  municipal  light  and  power  plant  located 
at   the  New   York   Central  Railroad   tracks. 

LOUISVILLE.  KY. — At  a  recent  meeting 
of  the  Engineers'  and  Architects'  Club,  a 
committee  composed  of  Lewis  S.  Strong, 
engineer  of  the  Loui.svllle  Gas  &  Electric 
Company,  and  others  was  appointed  to 
make  investigation  and  report  as  to  the 
feasibility  of  harnessing  the  Ohio  Falls  at 
Louisville    for    power  .  generation    purposes. 

WHITESBURG.  KT.— W.  C.  Daniel  &- 
Son  contemplate  the  erection  of  a  steam 
power  house  and  plan  to  in.stall  one  50-kw. 
alternating-current.  125-volt  generator  with 
switchboard  complete. 

CHICAGO.  ILL. — The  Kroeschell  Bro- 
thers Company,  4  60  West  Erie  Street,  is 
having  plans  prepared  for  a  power  plant 
to  be  used  in  connection  with  its  proposed 
ice  machine  factory.  The  total  cost  Is  esti- 
mated at  $800,000.  Neller.  Rich  &  Com- 
pany, 431  South  Dearborn  Street,  are  engi- 
neers. 

MILWAUKEE.  WIS. — Milwaukee  County 
will  be  asked  to  appropriate  $50,000  for 
lighting  the  county  roads  west  of  Grand 
Avenue.  The  county  board  committee  on 
roads  and  bridges  has  suggested  that  the 
power  be  furnished  by  the  county  infirmary. 
It  has  also  been  recommended  to  light  the 
Grand  Avenue  viaduct  from  the  same 
source. 

RHINELANDER.  WIS.  —  The  Rhine- 
lander  Light  &  Power  Company  contem- 
plates the  extension  of  a  transmission  line 
from  Monico  to  Elcl\o. 

STEVENS  POINT.  WIS. — The  Chamber 
of  Commerce  is  considering  the  proposition 
to  Install  an  ornamental  street-lighting 
system. 

VERONA.  WIS.  —  The  Verona  Light  & 
Power  Company  contemplates  the  erection 
of  a  transmission  line  to  cost  about  $15,000. 


THE  ELECTRICAL  TRANSMISSIO.N 
COMPANY  OF  .N'OHTHIOIt.N  I.VrH.VNA 
has  been  incorporated  wliti  a  eapitai  of 
$75,000  for  the  purpose  of  providing  the 
smaller  towns  In  the  vicinity  of  Goshen. 
Ind..  with  electrical  current.  The  directors 
are  Frank  K.  C.  Hawks.  Herbert  H.  Qortner 
and  Owen  Cover. 

THE  .SOUTHWESTERN  PENINSUL.V 
POWER  C().MP.\NV,  Seattle.  W.a.sh..  has 
be<n  incorporated  with  a  capital  stock  oi 
$500,000  by  Frank  McKean.  C.  1'.  Allison 
and  James   E.   Murray. 

THK     DIAMOND     GRID     BATTERY     & 
ELECTRIC   CO.MPANY,    Ashland.   Ky.,    has 
been   incorporated   with   a  capital  of  t.,3ue 
by   T.    P.    Owland,   J.    H.    Briant  and  O.    P 
Higglns. 

THE  HART  COMPANY.  Willlamsport. 
Pa.,  has  been  incorporated  at  $100,000  bv 
W.  Hart.  H.  A.  Miller,  L.  W.  Gbason.  H.  E. 
Speaki-r.  W.  S.  Car.«on.  H.  R.  .Munson  and 
H.  S.  Kolb  to  conduct  a  business  as  brass 
founders  and  Hnishers. 

THE  H.\TTERY  &  ELECTRIC  COM- 
P.VNY.  Greenville.  S.  C,  has  been  incor- 
porated at  $15,000  by  C.  J.  Snow.  J.  B, 
Chlsolm  and  L.  D.  Chisolm. 


I'.    M.   Conlee,  Washington   Building.   Madi- 
son. Is  engineer. 

CURRIE.  .MINN. — At  a  recent  election 
bonds  to  the  amount  of  $13,000  were  voted 
for  the  erection  of  an  eh'ctric  light  plant. 
C.  A.  I'ortmann   is  city  clerk. 

OWATONNA.  MINN.— The  Citv  Council 
has  authorized  the  preparation  of  plans 
for  the  issue  of  bonds  for  the  erection  of  a 
nuinieipal  light,  iiower,  he.it  and  gas  plant 
C.  J.  Scrvatins  Is  city  clerk. 

JEFFERSON.  .MO. — A  company  ftas  been 
organized  by  Artliur  T.  .Nelson,  president 
of  the  Lebanon  Bank,  Lebanon.  Mo.,  for 
the  purpose  of  erecting  a  hvdro-electric 
plant  on  the   Niangua  River. 

ST.  LOUIS,  MO.— The  James  Black  Ma- 
sonary  &  Contracting  Company.  Wright 
Building,  has  appointed  J.  C.  Moore,  engi- 
neer, of  Seattle,  to  prepare  plans  for  a 
power  plant. 


Southern  States 

HAINES  CITY.  FL^V.— The  Fruit  Grow- 
ers' Express  Company,  care  of  A.  J.  Nye. 
Orlando,  has  work  under  wav  on  the  con- 
struction of  an  ice  plant  to  cost  about 
$150,000.  including  machinery.  The  gi-nera- 
tion  of  its  own  electricity  or  the  erection 
of  a  transmission  line  from  Lakeland  is 
under  consideration  by  the  company. 

ROGERSVILLE.  AL.\. — Tlie  Rogersville 
Light  &  Power  Company  contemplates  the 
construction  of  a  plant  to  cost  about  $10,000. 

SHREVEPORT.  I^\. — At  a  recent  elec- 
tion bonds  to  the  amount  of  $25,000  were 
voted  for  the  construction  of  a  flrc-alarm 
system.  Evans  &  Buxton.  328  Simon  Build- 
ing, are  consulting  engineers. 

LITTLE  ROCK.  ARK.— The  city  officials 
are  considering  the  installation  of  an  exten- 
sive street-lighting  system. 

KENNEDY.  TEX —The  Kennedy  Oil  Mill 
has  been  granted  a  franchise  for  the  opera- 
tion and  installation  of  an  electric  light 
and  power  plant  at  this  place. 

UV.  PORTE.  TEX. — It  is  reported  that 
the  plant  of  the  La  Port  Light.  Water  & 
Ice  Company  has  been  damaged  by  fire  to 
the  extent  of  $26,000  and  ^vill  be  rebuilt. 

TERRELL,  TEX.— Bids  will  be  received 
by  the  chairman  of  the  City  Commiss'on 
until  Oct.  25  in  connection  with  water\vrtrks 
improvements,  for  two  5-in.  two-stage  cen- 
trifugal pumps  of  500.  600.  700  and  800 
g.allons  per  minute  capacity  against  a  2O0-ft. 
head,  direct-ccnnected  to  two-phase  or 
three-phase.  60-cycle.  2.200-volt  electric 
motors :  installation  to  be  made  complete, 
with  all  wiring,  switches  and  transformers 
necessary  to  make  currenLs  Interchange- 
able  as   between    two-phase   or   three-ph.nse. 


Pacific  and  Mountain  States 

CENTR.VLIA.  WASH.  —  .\  number  of 
property  owners  on  Tower  Avenue  have 
petitioned  the  City  Commissioners,  asking 
that  a  cluster  lighting  system  be  installed. 

CHEHALIS.  WASH. — The  installation  of 
a  lighting  system  in  Cbehalls  is  under  con- 
sideration. 
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DEER  PARK.  WASH. — Improvements  to 
the  plants  of  the  Little  Spokane  Light  & 
Power  Company,  including  the  erection  of 
a  larger  dam  and  the  installation  of  dyna- 
mos and  waterwheels.  will  be  made  at  a 
cost  of  about  $15,000. 

FREEWATER.  ORE. — Application  has 
been  made  to  the  State  Engineer  by  the 
Peacock  Mill  Company  for  permission  to 
construct  a  power  plant  in  Umatilla  Coimty. 
The  first  unit  will  cost  about  $140,000. 

FRESXO.  CAL. — .Vpplioation  has  been 
filed  with  the  Railroad  Commission  by  the 
.San  .Joaquin  Light  &  Power  Corporation 
to  issue  $2,600,000  in  bonds  for  paying  off 
present  indebtedness,  providing  for  the 
actual  construction  of  dams  and  power 
houses  of  the  King  River  development  and 
for  the  erection  of  dams  and  power 
houses,  extension  to  lines,  etc..  during  the 
coming  year.  A.  G.  Wishon  is  general 
manager. 

LOS  AXGELES.  CAL— The  Railroad 
Commission  has  authorized  the  Sespe  Light 
&  Power  Company.  .VIercliants'  Trust  Build- 
ing, to  issue  $2.00i>.0i)il  in  bonds  and 
Si.onii.nnil  in  stock  for  the  construction  of 
five  hydro-electric  power  units  on  the  Sespe 
River  in  Ventura  County. 

PAS.VDENA.  CAL. — S.  P.  Jewett  of  Al- 
hambra  has  offered  to  enter  into  negoli.i- 
tions  Willi  th<t  city  ofticials  to  supply  hydro- 
electric energ>-  to  the  municipal  light  plant 
bv  impounding  and  utilizing  tlie  waters  of 
the  Little  Rock  Creek.  The  project  will 
be  investigated  by  C.  W.  Koiner,  general 
manager  of  the  light  department,  and  S.  B. 
Morris,   engineer   of   the   water   department. 

SANT.\  MONIC.V.  C.\L. — Efforts  are  be- 
ing made  to  have  modern  lighting  systems 
installed  on  evei-y  street  where  new  paviiB 
is   being   put    down.      New    lighting  systems 


are    also    being    planned    for    the    municipal 
pier.   Ocean    Park    Plaza   and   North   Beach. 

SHELLEY.  IDAHO.— The  Shelley  Light 
&  Power  Company  contemplates  improve- 
ments to  its  plant,  including  the  addition 
of  another  unit.  H.  L.  Malcolm  is  presi- 
dent. 

PHILLIPSBURG.  MONT.  —  The  Drum- 
mond  Light  &  Power  Company.  Drummond. 
has  plans  under  way  for  an  electric  light- 
ing system  at  this  place.  H.  H.  Hanson 
is  manager. 

COLORADO  SPRINGS,  COL. — The  Alamo 
Hotel  &  Garage  Company  has  been  author- 
ized by  the  City  Council  to  erect  a  heat 
and  power  plant  to  cost  about  $21,600. 


Canada 

WINNIPEG.  M.A.N.  —  An  expenditure  of 
more  than  $1.00u.Oiio  on  hydro-electric  de- 
velopments in  rural  Manitoba  will  be  under- 
taken by  the  government.  J.  M.  Leamy  is 
provincial  power  commissioner. 

C.\MPBELLFORD.  O.NT. — The  Hydro- 
Electric  Power  Commission.  University  --\ ve- 
nue. Toronto,  is  dev'eloping  lO.iiOa  Iiit.  at 
Paneys  Falls  on  tlie  Trent  River.  Plans 
include  a  power  house,  hydraulic  turl>ines. 
transformers,  circuit  breakers,  power  line, 
etc.  The  cost  is  estimated  at  about  $50,000. 
F.  A.  Gaky,  Hydro  Building.  Toronto,  is 
engineer. 

OTTAWA.  ONT.  —  Arrangements  have 
been  made  for  tlie  pur.-hase  of  $1,200,000 
bonds  of  the  Ottawa  Light,  Heat  &  Power 
Company.  It  is  understood  that  the  pro- 
ceeds of  this  issue  will  be  utilized  for  the 
development  of  water  powei-.  Thomas 
Ahearn    is   president. 

QUEENSTON,  ONT.  —  Work  is  under 
way  on   the  excavations  for  the  foundation 


of  the  fiydro-electric  plant  at  Queenston. 
The  initial  installation  will  include  five 
generators  of  55.000  hp.  each.  The  cost 
of  equipment  is  estimated  at  about  $4,000,- 
000. 

WARDSVII.,LE,  ONT. — The  erection  of 
an  electric  light  and  power  plant  at  this 
place,  to  cost  about  $15,000.  is  contemplated. 
Engineers  of  the  Ontario  Power  Commis- 
sion, University  Avenue,  Toronto,  will  be 
in  charge. 

"^^-ELLAN^.  ONT. — Tlie  Railway  Com- 
missioners of  Canad.a  ha\'c  Vieen  requested 
to  authorize  the  electrification  of  the  Grand 
Trunk  Railroad  between  A\'elland  and  Port 
Robinson. 

COATICOOK,  QUE. — The  Corporation  of 
Coaticook  contemplates  the  erection  of  a 
dam  and  a  power  house  to  develop  J.'iO  kw. 
The  cost  is  estimateil  at  $(55,000.  R.  K. 
Akhurst    is  superintendent. 


Miscellaneous 

ST.  .lOHNS.  NE'U^OUNDL.A.ND.  —  The 
Lake  St.  Jolin  Pulp  &  Paper  Comjiany. 
Ltd..  contemplates  the  development  of 
20.000  hp.  from  three  waterfalls  for  tlie 
operation  of  its  proposed  new  pulii  mill  at 
the  mouth   of  the   Metabetchouan   Ri\'er. 

PANAMA. — Bids  will  be  received  at  tiv 
office  of  the  General  Purchasing  Offlcer. 
Panama  Canal,  Washington.  D.  C.  until 
Oct.  26  for  furnishing  centrifugal  and  du- 
plex pumps,  steel  cable,  copper  cablj.  cabl  ■ 
end  bells,  condulets.  split  eonneciors.  out- 
outs,  conduit  elbows,  electrical  fixtures, 
motors,  disconnecting  switches,  etc.  Copy 
of  Circular  1412  may  he  obtained  at  the 
above  office  or  at  the  office  of  the  assistant 
purchasing  officer,  24  State  Street,  New 
Yoi'k  City. 


(Issued   Oct. 


1920) 


14  954  (reissue).  Telephone  Trunking 
System  :  Talbot  G.  Martin.  Chicago,  111. 
App.  filed  Oct.  17.  1916.  Autom.iti<-  or 
setni-autoniati<'. 

1,354,476.  Electrode  for  Arc  Welding; 
Joseph  W.  Fay.  Milwaukee.  Wis.  .\pp. 
filed  Feb.  27.  1920.  Uniform  deposit  with 
any  length  electrode. 

1,354,498.  Process  for  the  Electrolysis 
of  .vqi'eofs  soli'tio.vs  by  means  of 
PRoi't'LsivE  Electrodes  :  Alphons  Luib 
and  Ewald  Steinbuch.  Monthey.  Switzer- 
land. App.  filed  Jan.  29,  1913.  Kor  ob- 
taining   alkaline    hydroxide    and    chlorine. 

1,354,503.  Trolley-Wire  Clamp;  George 
A.  .Mead,  ilansfield.  Ohio.  App.  filed 
April   7,   1919.      Flexible  and   noiseless. 

1,354,505.  Sectional  Insclator;  John  T. 
Morgan,  Charleston.  W.  Vu.  App.  filed 
May   24.  1919.     For  mines. 

1,354,513.  Electrode  for  Storage  Bat- 
teries ;  Robert  SaviUe,  Burras  Hill.  Otley, 
England.  -Vpp.  filed  Sept.  29.  1917.  Elec- 
trode is  two  concentric  tubes. 

1.354.524.  Telephone  Head  Set;  John  S. 
Timmons.  New  York,  N.  Y.  App.  filed 
Aug.    28,   1918.     Aeronautical. 

1.354,546.  iNDtiCTOR  Generator;  Harry  F. 
Gelst.  Sumter,  S.  C.  App.  filed  Jan.  21, 
1918.      .Magneto. 

1.354,573.  Combined  Dipferkntial  and 
Reverse   Power   Relay  for  the   I'rotec- 

TION    of    GE.NERATORS    AND    TRA.NSFORiM  liRS  ; 

.Mbcrt  E.  McColl.  Dumbarton.  Scotland. 
.\pp.  filed  Dec.  30.  1919.  Operates  on 
leakage  or  reverse  power. 

1.35  1.591.  Electric  Machine;  Relnfold  H. 
\Va|)plir.  Vonkens.  N.  Y.  App.  filed  Au.T 
11.  1919.  Kor  developing,  rectlfyng  and 
(listributinK    currents    of    high     potential. 

1.354,593.  Method  or  Weldino  Heavy- 
Gaoe  Trni.vc;  Harrv  II.  Relmont.  Cleve- 
land, Ohio.  App.  flleil  Jan.  17.  1919. 
Welding    longitudinal    seam. 

1,354,605.  Ai-tomatic  Telephone  System  ; 
John  ErIckHon,  Chicago,  111.  App.  filed 
Dei.  30.  1904.  Foi-  automatically  select- 
ing Idii'  trunk. 

1.354,657.  Printino-Teleorapii  Receiver: 
John  M.  .lov.  .\eppi  ihan  Heights.  N.  Y. 
.\pp.  filed  ,\ov.  15.  191R.  Kmi>loys  stand- 
ard typewriter. 

1,354.664.  Electrodk  for  Arc  Weldino; 
Rov  C.  Knoll.  I'"rcderick  J.  Rode  and 
Charles  Kotchl.  Milwaukee,  Wis.  App. 
filed  Jan.  3.  1920.     ..\nnularly  gronved. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patent.'^ 


1,354,708.  Multivalue  Overload  Relay; 
George  H.  Whittingham  and  William  T. 
Holmes,  Baltimore,  Md.  App.  filed  July 
25,  1917.  Not  affected  by  starting  current. 

1.354.713.  Current  Regi'lator  for  Dyna- 
mos; Vincent  G.  .\pple,  Dayton.  Ohio. 
App.  filed  April  23,  1917.  Constant  cur- 
rent with  variable  speed. 

1,354,780.  Sanitary  Attachment  ixir 
Telephones;  Jack  D.  Sarlakoft.  New 
York.  N.  Y.  .\pp.  filed  June  14.  1918. 
Disinfecting    cover    for    transmitter. 

1,354,790.  Support  for  Electric  Current 
Collector  Shoes  ;  Bradford  H.  Whiting, 
Chicago,  111.  App.  filed  ilay  2.  1919.  For 
cranes. 

1.354.798.  Taper  Charge  Regulator  ;  Wil- 
liam L.  Bliss.  Niagara  Falls.  N.  Y.  Ajip. 
filed  April  29,  1911.     Charges  batteries. 

1.354.799.  Stop-Charoe  Regulator;  Wil- 
liam L.  Bliss.  Niagara  I''alls.  N.  Y.  App. 
died  April  29.  1911.  For  battery  charg- 
ing. 

1.354.803.  Electric  Switch  ;  John  F.  Cuva- 
nagh,  Meriden,  Conn.  App.  filed  March 
13.  1919.      Push  socket. 

1.354.812.  Vacuum  Dlscharoer  for  Lower 
Te.nsion  ;  Alberto  Faranda,  Milan,  Italy. 
App.  filed  Jan.  4,  1919.  Improved  elec- 
trodes. 

1.354.813.  Light-Treatment  Apparati's; 
Krnest  C.  Fevrer.  Pittsburgh,  J'a.  App. 
filed  Aug.  14,  1919.      Medical. 

1.354.814.  Lmpul.se-Transmittino  Ditvice  ; 
Joseph  C.  Field,  Orange.  N.  J.  App.  flh'd 
Jidy  19.  1917.     Step  by  step. 

1,354,832.  Distance  and  Sim;ed  Indicator 
FOR  Ships:  Karl  T.  F.  Jug.  Kalmar. 
Sweden.  App.  filed  .\ug.  26.  1916.  Indi- 
cation transmitted  to  point  of  observa- 
tion. 


1.351..S59.  M.vchine  for  He.\ting  Rivets. 
Etc,  :  .Mbertis  C.  Taylor.  AVarren,  Ohio. 
.\pp.  filed  .May  1.  19  20.  Heats  two  rivets 
at  once. 

1,354,891.  Telephone  System  with  Auto 
MATic  Ringing  and  Automatic  Busy  ; 
Hiram  D,  Currier.  Chicago.  111.  .'Vpp. 
filed   June    11.    1915.      .Vlanually   operated. 

1.354,897.  .Automatic  Switch  for  Mai.n 
AND  .Auxiliary  Circuits  ;  John  J.  Divo. 
Brooklyn.  N.  Y.  .\pp.  filed  Dec.  3,  191S. 
Connects  auxiliary  after  breakdown  of 
main   circuit. 

t. 354.899.  Brush  Holder;  George  B.  Evans. 
St.  Louis,  Mo.  App.  filed  Sept.  18,  191 S. 
I^'or   flat    commutators. 

1.354.901.  Dynamo-Electric  Machine; 
Valere  A.  Fynn,  St.  Louis,  Mo.  App.  filed 
July  2,  1917.  Neutralizes  armature  reac- 
tion. 

1.354.902.  Ignition-Controlling  Switch  ; 
Valere  A.  Fynn,  St.  Loui.s,  Mo.  App. 
filed  March  7.  1918.     For  b.attery  ignition. 

1.354,904.  iNsi'i.ATiNo  Splice  Cover:  James 
B.  Hamilton,  Hoboken.  N.  J.  App.  filed 
Oct.    10,    1919.       Rubber   cap. 

1,354.908.  Portable  Telephone  Set; 
George  M.  O.  Jenkins,  Paris,  Prance.  App. 
filed    Nov.    3.    1917.      Self-contained. 

1.354,932.  Secret-Signaling  System;  AVU- 
liam  Wilson.  East  Orange,  N.  J.  App. 
filed  Dec.  30.  1916.  By  apparently  steady 
light  beams. 

1.354,939.  Vacuum-Tuiie  Device;  HaroM 
D.  Ainolil.  Mapli'WocKl.  N.  J.  App.  filed 
Sept.  30,  1916.     Eh'ctrode  support. 

1,354.986.  Electric  Soujkring  Apparatus; 
Eugene  Martin.  Cannes,  France.  Aiip. 
filed  April  8,  1920.     For  seams. 

1,355.002.  Multiple  Switch:  Pa-squale  .1. 
RufCalo.  Mount  Vernon.  N.  Y.  App,  fihd 
July  5,  1917.  Combineil  light  and  iiower 
plug. 

1.355,041.  Heat  Hkoii.ator  ;  Lee  H.  Har- 
low. Galesburg.  111.  .\pp.  filed  Dec.  20. 
1916.      No  contacts. 

1.355.085.  Differentially  Wound  Elec- 
tromagnet; Harry  K.  Beasley,  New 
York,  N.  Y.  App.  filed  July  13,  1918. 
Balanced  opposing  windings. 

1355,089.      Electric    Typewriter;    George 
'  C,   Clark.   Oakland.  Cal.      App.    filed    .\prll 
26,    1916.      Standard   ki'yboaid. 
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Public  Utility  Bonds 

BANKERS  report  a  remarkable  improvement  in  the 
demand  for  public  utility  bonds.  This  is  in  keeping 
with  the  pre.sent  firm  tone  of  the  bond  market  and, 
to  use  a  stock  market  expression,  indicates  a  gradual 
change  from  bear  to  bull.  The  bear  argument  that 
public  utilities  are  limited  to  a  fixed  rate  for  a  service 
which  they  now  render  at  prohibitive  cost  is,  of  course, 
untenable  in  the  light  of  recent  advances  allowed  to  the 
railroads  by  the  Interstate  Commerce  Commission  and 
to  the  local  public  utilities  by  the  public  service  com- 
mi.ssions.  The  utilities  are  therefore  gradually  increas- 
ing their  earnings  and  restoring  their  impaired  credit. 
Hence  the  attractiveness  of  utility  stocks  and  bonds, 
particularly  when  the  price  of  money  and  commodities 
is  on  the  decline,  presaging  lower  operating  costs  with 
(.orrespondingly  greater  earnings. 


The  Automobile  Slump 

OVER-EXPANSION,  credit  restrictions  and  general 
reaction  of  business  have  brought  the  automobile 
industry  face  to  face  with  a  readjustment.  At  the 
present  time  production  has  fallen  off  approximately  50 
per  cent,  so  that  this  year  the  aggregate  output  of 
pleasure  and  business  cars  in  this  country  is  estimated 
at  1,500,000,  compared  with  2,000,000  last  year.  The 
extent  to  which  manufacturers  of  electrical  apparatus 
are  affected  by  industrial  crises  in  industries  other  than 
their  own  is  not  always  appreciated.  A  moment's 
reflection  will  show  that  there  is  a  great  deal  of  elec- 
trical apparatus  on  a  gasoline  car.  The  storage  bat- 
tery, self;starter,  lighting  and  ignition  equipment 
involve,  on  a  very  conservative  basis,  an  outlay  of  $50 
by  the  automobile  manufacturer,  so  that  the  drop 
in  production  of  automobiles  this  year  as  compared 
with  last  represents  a  loss  to  the  electrical  industry  of 
more  than  $25,000,000.  Fortunately,  manufacturers  of 
electrical  equipment  have  been  so  overloaded  with  busi- 
ness that  this  loss,  formidable  as  it  is,  has  hardly  been 
noticed. 


Service  Ideals  in  Danger 

THE  electric  light  and  power  industry  has  prided 
itself,  and  justly  so,  on  the  high  character  of  its 
service.  To  furnish  that  service  has  involved  the  build- 
ing up  of  splendid  organizations  whose  loyalty  and 
fidelity  have  played  a  major  part  in  achieving  results. 
These  organizations,  however,  are  now  facing  danger 
due  to  continued  attempts  to  accomplish  more  than  is 
humanly  possible.  The  calmness  with  which  serv-ice 
troubles  are  accepted  is  but  one  indication.  The  con- 
tinued strain  of  keeping  plants  operating  without  ade- 
quate etiuipment  and  with  little  hope  of  securing  it  can- 
not be  borne  indefinitely  without  a  loss  of  morale  and  a 


consequent  lowering  of  service  ideals.  Service  may  be 
restored  in  time  by  the  installation  of  new  equipment, 
but  it  will  be  a  much  harder  ta.sk  to  recover  that 
intangible  thing  which  has  been  the  prime  factor  in 
building  up  the  service  ideal — morale.  Therein  lies  the 
danger. 


Connected  Load  Inventories 

TO  DETERMINE  more  than  approximately  the  total 
connected  load  on  a  normal  good-sized  central- 
station  system  at  a  given  moment  is  a  task  of  burden- 
some cost.  One  would  find  it  almost  as  easy  to  conduct 
a  census  of  the  number  of  people  on  a  stated  mile  of 
Broadway  at  a  particular  hour  of  a  business  afternoon. 
Yet  connected  load  data  are  very  illuminating  when 
subdivided  and  used  to  determine  the  unit  revenue  and 
cost  of  different  kinds  of  service.  The  industry  does 
not  know  today  how  far  it  pays  to  spend  time  and 
money  in  taking  connected  load  inventories.  Something 
better  than  a  yearly  compilation  of  data  based  largely 
upon  guesswork  is  clearly  needed,  for  without  well- 
defined  limits  of  accuracy  the  statistical  analysis  of 
such  information  may  lead  the  central-station  manager 
to  follow  after  strange  gods.  A  beginning  can  at 
least  be  made  by  surveying  the  larger  industrial 
installations  minutely  and  establishing  card-index 
records,  to  be  periodically  checked  and  brought  fairly 
well  up  to  date.  CTassified  groups  of  residential  and 
other  commercial  customers'  installations  can  then  be 
studied,  and  it  may  prove  in  time  possible  to  limit  such 
surveys  to  areas  where  the  totals  obtained  by  multiply- 
ing group  statistics  by  population  or  geographic  fac- 
tors can  be  relied  upon  sufficiently  to  illuminate  and 
guide  different  executive  policies  in  the  extension  and 
conduct  of  service. 


The  Small  UtUity 

THAT  there  is  some  dissatisfaction  with  commission 
regulation  it  is  useless  to  deny — not  that  regulation 
has  fallen  down,  but  because  the  public  does  not  fully 
understand.  For  example,  the  entire  New  Jersey 
commission  has  just  been  dismissed  because  of  neglect 
of  duty  and  misconduct  in  office.  That  in  itself  may 
mean  nothing.  As  a  reason  for  executive  action  it 
will  suffice.  However,  discrimination  against  the 
smaller  and  less  influential  utilities  is  charged,  and 
discrimination  of  any  kind  is  repugnant.  Now,  there  is 
none  more  prone  to  suspicious  imaginings  than  the 
unsuccessful  or  unfortunate.  Discrimination  in  New- 
Jersey  there  probably  was,  because  where  there  is  much 
smoke  there  must  be  some  fire;  but  that  it  ever  became 
flagrant  is  hard  to  believe.  What  is  believable  is  that 
the  smaller  companies  have  received  little  consideration 
from  their  bigger  brothers  and  have  had  to  shift  for 
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them.selves.  They  are,  therefore,  more  or  less  out  of 
touch  with  matters  concerning  them  vitally,  since  they 
neither  join  organizations  of  their  kind  nor  observe 
the  trend  of  the  times.  As  a  chain  is  no  stronger 
than  its  weakest  link,  the  result  is  obvious.  It  is  unwise 
to  permit  these  small  properties  to  hover  between  life 
and  death  for  want  of  help  and  guidance.  Not  only  must 
regulation  be  an  open  book  to  them,  but  the  engineer- 
ing knowledge  and  experience  of  more  successful 
companies  should  be  at  their  beck  and  call.  Appro.\- 
imately  90  per  cent  of  the  electric  light  and  power 
plants  of  the  country  are  rated  at  2,500  kw.  and  under. 
Small  plants  are,  therefore,  the  rule  and  not  the  excep- 
tion. Their  managers  are  molders  of  public  opinion 
and  as  such  contribute  an  element  of  strength  to  the 
industry.  Everj-  effort  should  for  that  reason  be  made 
to  educate  them  in  the  economics  of  the  electric  light 
and  power  business,  not  only  for  their  own  good  but 
also  for  the  good  of  the  cause. 


Alternating  Currents  for  Submarine 
Cable  Transmission 

IN  THE  ordinary  operation  of  long  submarine-tele- 
graph cables  the  signaling  is  carried  on  by  a  sort 
of  mixture  of  direct-current  and  alternating-current 
methods.  It  is  not  strictly  a  direct-current  method, 
because,  although  a  voltaic  battery  is  the  customary 
source  of  emf.,  the  applications  of  polarity  are  fre- 
quently reversed.  It  is  likewise  not  strictly  an  alternat- 
ing-current method,  because  the  successive  reversals 
do  not  occur  in  orderly  succession.  Hence  there  are  two 
rival  schools  of  engineering  philosophy  in  dealing  with 
the  very  practical  subject  of  the  speed  of  signaling  over 
cables.  One  school  insists  that  the  attack  shall  be  made 
entirely  by  the  direct-current  method,  using  direct- 
current  arrival  curves  superposed  ad  infinitum,  each 
new  one  upon  the  backs  of  all  its  predecessors.  The 
other  school  insists  that  the  attack  shall  be  made  en- 
tirely by  the  alternating-current  method  as  fundamental 
basis,  and  that  the  alphabetical  departures  from  the 
sober  alternating-current  regime  shall  be  treated  as 
incidental  deviations  to  be  dealt  with  empirically.  The 
first  method  is  rigidly  correct,  but  extremely  difficult 
to  interpret.  The  second  method  is  very  easy  to  apply, 
but  the  extent  of  its  error  is  somewhat  uncertain.  Pru- 
dence dictates  respectful  attention  to  both  parties;  i.e., 
utilizing  the  simplicity  of  the  one  and  checking  the 
results  by  rigid  deductions  from  the  other. 

Whatever  opinion  may  be  held  as  to  the  relative 
merits  of  these  two  rival  schools  of  submarine-cable 
theory,  there  can  be  little  doubt  that  the  future  of  the 
theory  and  practice  rests  mainly  on  the  alternating- 
current  side.  It  is  much  the  easier,  the  more  pliant  and 
the  more  comprehen.sive.  For  these  reasons  an  experi- 
mental study  of  submarine-cable  circuits  by  alternating- 
current  methods  i.s  very  desirable  and  has  long  been 
overdue. 

In  the  last  number  of  the  .Jourunl  of  the  Franklin 
Institute  the  Chief  Signal  Officer  communicates  an  in- 
teresting series  of  alternating-current  measurements, 
by  Dr.  F.  E.  Pernot,  on  the  Sitka-Seattle  cable,  followed 
by  tests  indicating  that  multiplex  alternating-current 
signaling  methods  could  satisfactorily  be  executed  on 
this  type  of  cable,  at  least  up  to  a  length  of  700  km. 

The  measurements  of  linear  resistance  indicate  that 
the  apparent  linear  resistance  of  the  conductor,  instead 
cf  being  a  fixed  quantity  at  a  fixed  temperature,  as  is 


ordinarily  assumed,  actually  increases  nearly  50  per 
cent  between  0  cycle  and  1,300  cycles,  while  at  the 
same  time  the  apparent  linear  inductance  falls  from  1.2 
millihenries  to  0.8  millihenry  per  kilometer  over  the 
range  of  frequency  between  200  cycles  and  1,300  cycles. 
On  the  other  hand,  the  linear  capacitance  does  not 
change  greatly  over  this  frequency  range.  The  linear 
leakance,  however,  rises  from  about  zero  to  130  mi- 
cromhos  per  kilometer,  nearly  according  to  a  straight- 
line  law  with  this  frequency  increase,  or  about  0.1 
micromho  per  kilometer  per  cycle  per  second.  The 
result  is  that  in  this  type  of  cable  the  attenuation 
constant,  or  real  part  of  the  linear  hyperbolic  angle, 
increases  as  the  four-tenths  power  of  the  frequency, 
instead  of  the  five-tenths  power,  or  square  root,  ordi- 
rarily  assumed. 

These  results  are  of  great  technical  importance  in 
various  ways.  In  the  first  place,  they  indicate  that  as 
the  impressed  frequency  rises  the  return  path  of  the 
alternating  currents  through  the  "ground"  is  not  spread 
out  so  widely  through  the  ocean  and  land  as  it  is  be- 
lieved to  spread  with  direct-current  application,  but  con- 
centrates its  current  density  toward  the  vicinity  of  the 
insulated  conductor.  Consequently,  the  steel  armor  in- 
closing the  core  carries  much  more  of  the  return  cur- 
rent everywhere  along  the  cable  than  it  would  carry 
at  the  very  low  existing  signaling  frequencies  of  a  few 
cycles  per  second.  This  concentration  of  the  return 
current  toward  the  neighborhood  of  the  cable  increases 
the  apparent  conductor  resistance  as  the  frequency 
rises.  It  is  even  possible  that  the  hysteretic  loss  in  the 
steel  armor  wires  of  the  cables  may  be  an  appreciable 
element  of  extra  resistance  in  deep  water,  whereas  it 
has  hitherto  been  supposed  that  only  at  close  to  the 
shore  terminals  would  the  density  of  return  current  in 
the  sheathing  be  likely  to  effect  appreciable  magnetic 
reversals  and  hysteretic  loss. 

It  is  important  that  these  measurements  and  tests 
should  be  repeated  and  studied  carefully  on  a  number 
nf  different   tvnes  of  cable. 


The  Part  of  the 

Investment  Banker 

IN  RECENT  issues  of  the  Elfa'trical  World  two 
more  than  usually  significant  addresses  have  been 
printed.  In  the  first  of  these  a  representative  of  a 
utility-operating  company  appealed  to  large  consumers 
of  electricity  to  help  finance  the  public  service  com- 
panies on  which  they  depend  for  their  power.  In  the 
second  a  representative  of  the  investment  bankers, 
speaking  to  central-station  managers,  dwelt  on  the 
principles  of  sound  financing  to  which  these  managers 
should  adhere.  This  week  we  print  in  part  a  third 
address,  by  ('arl  D.  Jackson  of  the  Wisconsin  Railroad 
Commission,  in  which  the  chairman  of  that  very  influ- 
ential body  speaks  of  the  functions  of  the  investment 
bankers  in  relation  to  public  utilities.  There  is  no 
conflict  between  these  three  expressions  of  opinion.  On 
the  contrary,  they  might  almost  be  said  to  form 
together  the  boundaries  of  an  argument  which,  like  an 
equilateral  triangle,  has  its  sides  and  angles  equal  and 
in  perfect  correspondence.  Mr.  .Jackson  emphasizes 
the  point  that  just  as  utility  regulation  cannot  be  suc- 
cessful without  the  aid  of  utility  managers,  neither  can 
it  in  the  long  run  be  successful  without  the  .sym- 
pathetic co-operation  of  investment  bankers.  These 
bankers    he    conceives    as    being    not    mere    "security 
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merchandisers"  but  something  more  important  and 
re.spon.sil)le.  Vested  in  them  is  the  "quasi-public  duty" 
of  assisting'  the  commissions  to  bring  about  a  sound 
financial  basis  for  the  public  service  corporations  of 
the  nation.  We  are  sure  that  all  investment  bankers 
worthy  the  name,  so  far  from  desiring  to  shirk  this 
obligation,  will  recognize  it  as  one  which  they  must  ful- 
fill both  to  maintain  the  high  standards  of  their  calling 
and  to  lay  a  permanent  foundation  for  their  own 
prosperity. 

The  Oregon  Industrial  • 
Lighting  Code 

ORE(;()X  is  to  be  congratulated  on  the  adoption  of 
the  lighting  code,  some  account  of  which  is  given 
in  another  column.  Like  other  codes,  it  is  based  on  the 
Illuminating  Engineering  Society's  code  of  1917,  but 
it  includes  some  needed  improvements  regarding  inten- 
sities.. The  amount  of  light  required  for  all  the  varied 
operations  of  manufacture  can  never  be  fully  classified 
and  much  must  necessarily  l)e  left  to  the  judgment  of 
inspectors.  Besides,  it  appears  from  recent  studies 
that  the  I.  E.  S.  minimum  values  on  the  whole  tend  to 
run  too  low.  Constant  work  under  illumination  insuf- 
ficient to  bring  the  eye  to  the  full  powers  required  for 
the  task  at  hand  is.  adjudged  by  most  ophthalmologists 
likely  to  prove  injurious,  and  while  the  minimum  code 
values  are  in  some  instances  sufficient,  others  in  the 
same  nominal  class  are  far  too  low.  The  range  of  the 
I.  E.  S.  code  for  manufacturing  operations  from  1.25 
foot-candles  to  5  foot-candles  is  rather  small.  It  needs 
to  be  extended  at  both  ends.  There  are  operations  in 
rough  handling  and  working  of  crude  stuff's  which  may 
not  reiiuire  the  lower  figure,  and  there  are  certainly 
others,  like  engraving  work  and  embroidering  on  black 
goods,  for  which  much  more  than  5  foot-candles  is 
re(iuired. 

The  departures  in  the  Oregon  code  are  in  the  right 
direction,  we  are  glad  to  observe.  The  most  notable 
one  is  the  requirement  of  0.5  foot-candle  as  general 
illumination.  The  usual  figure  is  just  half  this.  Per- 
haps it  would  be  better  to  make  the  general  lighting  at 
least  a  certain  proportion  of  the  required  minimum,  and 
certainly  the  Oregon  figure  is  the  better  one  for  the 
higher  dasse.s  of  manufacture.  The  chief  difficulty  in  the 
application  of  any  code  is  the  allotment  of  operations 
to  their  proper  classes,  and  for  this  the  inspector,  if 
experienced  and  of  good  vision,  can  have  no  safer  guide 
than  the  motto.  "Put  yourself  in  his  place." 


Unit  Layout  of  Plants 

Reduces  Complication 

THE  general  arrangement  of  the  100,000-hp.  station 
extension  of  the  Niagara  Falls  Power  Company 
embodies  n  unit  scheme  of  operation  which  should  be 
more  widely  used  than  it  is.  Each  of  the  three  82..>0U.- 
kva.  generators  may  be  considered  as  arranged  to  form 
a  power  plant  by  itself,  the  connection  and  auxiliaries 
being  placed  in  a  perfectly  symmetrical  way  with 
respect  to  their  several  generators,  which  operate,  how- 
ever, so  far  as  the  external  circuits  are  concerned,  each 
as  an  individual.  The  main  substation  at  which  the 
paralleling  is  done  is  three  miles  distant,  and  each 
generato'-  feeds  to  that  substation  over  entirely 
independent  lines  controlled  by  individual  switches,  .so 
that  they  function  in  fact  like  three  independent  plants 


although  within  the  same  power  house.  This  is  a  wise 
step  when  such  big  units  are  concerned,  and  it  leads 
both  to  a  simplification  of  switching  apparatus  and  to 
les.sened  likelihood  of  breakdown.  The  operators  in 
the  power  hou.se  proper  are  simply  concerned  with 
stopping  and  starting  the  generators,  while  the  control 
is  carried  to  a  separate  control  hou.se  at  the  top  of 
the  cliff  where  the  operator  can  sit  quietly  and  carry 
on  his  work.  This  arrangement  compels  the  u.se  of 
rather  long  cables  between  generators  and  switchboard, 
but  since  the  former  are  automatically  protected  there 
should  be  little  likelihood  of  trouble. 

This  unit  arrangement  strikes  us  as  a  very  advan- 
tageous one  since  there  is  no  reason  why  an  adequately 
protected  plant  directly  united  to  a  proper  switching 
station  should  have  duplication  of  switchboard  at 
another  point.  It  is  merely  necessary  to  keep  these 
machines  running  properly  through  the  control  station 
and  each  feeding  into  the  substation's  supply  in  the 
simplest  possible  manner.  In  the  same  way,  where  step- 
up  transfoi-mers  are  used,  each  generator  with  its  trans- 
formers can  be  considered  as  a  single  independent  unit 
to  be  treated  as  a  whole.  Simplicity  is  greatly  to  be 
desired  in  electrical  plants  big  and  little,  and  to  this 
the  unit  idea  verv  directly  leads. 


Rural  Service  a  New 

Central-Station  Problem 

WHAT  is  the  meaning  of  the  rural  sen'ice  problem 
that  is  pressing  particularly  in  the  Middle  West- 
ern States?  This  is  a  ((uestion  that  central-station  man- 
agers cannot  afford  to  dodge.  In  this  issue  an  article 
points  out  the  line  of  thought  that  an  extensive  inve.sti- 
gation  indicates  as  the  one  which  the  central-station  in- 
dustry should  be  pursuing.  Except  in  tho.se  sections 
where  the  problem  has  actually  become  pressing,  the 
dominating  nature  of  other  problems  has  given  central- 
-station  men  a  tendency  to  treat  the  rural  service  prob- 
lem as  a  fad.  The  men  who  have  had  it  forced  on 
their  attention,  and  have  taken  the  trouble  to  investi- 
gate carefully,  view  it  as  having  a  basis  in  the  economic 
advantage  gained  by  the  farmer  in  using  electric  serv- 
ice. If  this  view  is  accurate,  the  central  station  cannot 
escape  finding  a  solution.  To  a  greater  extent  than 
in  other  fields  of  central-station  activity,  the  problem 
is  one  of  sale  of  service.  Because  of  e.xperience  in 
te'-ritory  where  the  sale  of  energy  is  large  enough  in 
volume  to  absorb  the  service  feature  in  large  measure, 
it  is  difficult  to  view  the  rural  service  problem  in  its 
proper  light,  since  the  service  factor  due  to  the  pre.sent 
relatively  small  sale  of  energy  is  a  dominating  factor 
which  necessitates  a  reversal  of  the  usual  order  of 
thinking. 

The  question  to  be  faced  is  whether  the  farmer  can 
afford  to  pay  for  the  service  he  secures,  though  that 
service  measured  in  kilowatt-hours  may  be  insignificant 
as  compared  with  the  service  in  other  fields.  Two 
thousand  farm  consumers  e.stimated  to  be  connected 
this  year  in  Wisconsin,  600  of  whom  are  on  one  system 
alone,  indicates  that  the  demand  is  not  a  fad.  In  cold 
cash  expense  borne  by  the  farmers  the  investment  in 
lines  alone,  it  is  believed,  will  exceed  $500,000  and 
may  total  nearer  $1,000,000.  This  is  only  one  state, 
and  the  problem  is  active  in  more  than  half  a  dozen 
states.  Central-station  managers  cannot  afford  to 
ignore  the  situation.  It  is  acute  in  a  few  states  and 
may  soon  be  acute  in  many  others. 


Samuel  Everett  Doane 

Whose  early  visiov  of  the  future  of  the  lamp  indusiry  and  conception  of  the 

factors  involved  in  selling  illumination  have  been  largely  instrnmental 

in  laying  the  foundations  of  a  new  era  in  lighting 


CLOSE  applicaiitm  to  his  work,  long 
hours  and  constant  study,  combined 
with  «*n>;interinK  foresight,  are  ac- 
countable for  the  steady  proprcss  of  S. 
E.  I^oan*-  from  the  status  of  offlee  boy 
to  Elihu  Thomson  ami  K.  W.  Hice  baek 
In  1886  in  th*-  old  Thomson-Houston 
Company  in  I^ynn.  Mass..  to  that  of 
chief  engineer  of  the  National  I^amp 
Works  of  the  Genera!  KIt-etrIc  Company 
and  one  of  tlie  outstandlnjr  rtfc'ures  In 
the  field  of  artificial  illutninatlon.  A 
dreamer  he  is.  but  a  dnamcr  of  the 
practical  kind  witli  the  i-nlluiaiasm  and 
the  encrjry  to  make  his  dreams  come 
true.  Ho  was  amonj;  those  who  early 
Maw  that  lamp  manufacturers  must 
make  their  chief  effort  that  of  selling 
Illumination  rather  than  lamps.  In  con- 
formity with  this  l<lea  he  developed  the 
now  well-known  engineorinp  bulletin 
whl<-h  gives  complete  technical  Inforpia- 
tion  without  Silling  or  <ommerclal  data. 
When  the  tungsten  lamp  first  was 
brought  out  with  an  energy  consumption 
a    third    that    of    tlie    carbon    lamp     Mr. 


Doane  foresaw  the  serious  effect  It  would 
have  on  central-station  revenues  unless 
there  were  developed  a  more  logical  rate 
structure  wlii<-li  would  recognize  the 
rtxed  cliarges  ami  lliei-eby  prntect  the 
industry  from  being  ciippled  financially 
by  advances  in  the  art  or  l)y  cliange.i 
conditions.  There  njitu  rally  followed 
the  rate  resean-Ii  committee  of  tiie  N.  K. 
Ij.  a.,  of  which  Mr.  Ooane  was  for  many 
years  a  member.  ,\s  tlie  result  of  an 
intimate  study  of  European  wiring  prac- 
tice he  advo<atcd  a  less  expen?iv<- 
metiiod  of  wiring  houses  in  order  to 
make  electric  light  available  in  the  most 
humble  homes.  He  f.tt  tliat.  even  if  th- 
wiring  were  ntit  up  to  the  iiiglust  st.vnd- 
ards,  still  it  would  i)e  .^nfer  than  the 
open-Mame  lamps  which  he  souglit  to 
displace.  He  has  ijeen  a  stanch  and 
consistent  ailvof-ate  of  standardization 
ever  since  he  entered  the  industry. 
Wlien  a  young  man  he  voiced  the  need 
for  a  body  which  would  establish  stanrl- 
ards  for  the  entire  country.  Tills  neces- 
sity  was  argued    in   a    paper   read   before 


the  A,  I.  E.  E.  al  that  time,  and  after 
the  discussion  an  Institute  committee  of 
older  men  was  appointed  which  in  a 
certain  measuie  w.-is  responsible  foi-  ^h^• 
establishment  of  the  Hureau  of  Stand- 
ards. He  was  ,'iisi>  active  in  the  cam- 
paigns for  the  standardization  of  lamp 
vnllages.  bases  and  bull>s.  For  some 
time  Mr.  Doane  I>jis  contended  tluU  a 
closer  study  of  industrial  illumination 
would  r«vi*al  slartTng  n-snils.  .lustifi- 
cation  of  this  opinion  is  found  In  tlie 
recent  demonstrations  at  N'  l;i  I'MrU  and 
el.sowhere  in  coiinectiewi  witli  higher  In- 
tensities  on    the   working   plane. 

Mr.  Doane  was  born  at  Swampscott. 
Mass..  Vvh.  28.  l87o.  with  all  tlie  trydl- 
lions  (jf  a  Mayllowi-r  ancestry,  He  is  a 
member  of  mo-it  of  the  national  ejec- 
trical  associations  ami  has  worked  on 
man>'  committees.  During  thi>  prist  yeai' 
he  has  spent  consider.-ible  time  perform- 
ing the  duties  of  prc-sident  of  tlie  Illumi- 
nating Engineering  Society  and  making 
plans  foi'  the  lebuiltiing  of  the  society 
Into   one  of  considerable    proportions. 


Deniaiid  for  Rural  Service  Based  on 

Economic  Reasons 

Centre!  Stations  Must  Face  Problem  of  Providing  Service  Financing 
Because  of  Present  Situation  Should  Not  Blind  Central  Stations  to 
Future     Forms  of  Rate  Schedules     Education  of  the  Farmer  Necessary 


TlIK  FINANCING  OF  RURAL  EXTENSIONS  LIKE  THIS   MUST  BE  CONSIDERED   FROM    CONSUMERS'  VIEWPOINT  IF  THIS   MARKET  FOR 

POWER  IS  TO  BE  DEVELOPED  AS  EXTENSIVELY  AS  IT  MAY  BE 


WHAT  is  the  nie;ininjr  of  the  demand  of 
runil  line  extensions  which,  in  some  sec- 
tions of  the  country,  is  so  strong  that 
farmers  are  even  willing  to  build  and 
turn  lines  over  to  the  central  station  without  return 
other  than  the  securing  of  service?  Is  it  a  fad  that 
will  die  out  in  time,  or  is  there  an  economic  reason 
on  which  the  demand  is  based?  These  two  questions 
need  thorough  consideration  on  the  part  of  central- 
station  maragers,  who  cannot  afford  to  let  themselves 
be  blinded,  by  other  difficulties,  to  the  fact  that  there 
is  a  growing  movement  looking  toward  electric  service 
to  the  farms.  Prof.  A.  R.  Sawyer  of  the  Michigan 
Agricultural  College  told  the  Michigan  Section  of  the 
National  Electric  Light  Association  at  its  recent  con- 
vention of  the  work  being  undertaken  by  the  agri- 
cultural college  to  better  farm-living  conditions,  make 
the  farmer  a  better  business  man,  and  consequently 
a  more  useful  member  of  society.  That  electric  power 
will  play  the  same  relative  part  in  this  work  it  has 
played  in  the  development  of  the  industrial  world  was 
his  belief,  based  on  careful  investigation  of  Michigan 
conditions.  Personal  contact  with  the  problem  leads  the 
observer  to  believe  that  the  attitude  of  one  Wisconsin 
farmer  who  was  asked  what  he  would  take  for  the 
service  is  indicative  of  what  the  service  means.  That 
farmer  who  had  paid  several  hundreds  of  dollars  for 
his  connection  and  then  deeded  it  to  the  central  station 
without  any  return  for  his  investment,  other  than  serv- 
ice received,  pointed  to  the  lessened  fire  hazard  and 
more  comfortable  and  efficient  working  conditions  in 
the  barn  and  haymow-,  the  greater  home  comfort  and  the 


equipment  repair  work  during  the  busy  season  that  he 
had  been  able  to  do,  without  taking  time  from  the 
daylight  hours  so  badly  needed  in  the  field,  and  then 
remarked,  "That  is  money  I  never  want  to  see  again." 
The  investigator  is  constantly  confronted  with  proof 
that  such  service  represents  a  distinct  economic  advance 
for  the  farmer  in  the  improvement  of  his  working  con- 
ditions and  conservation  of  high-priced  labor.  Central 
stations  must  face  the  problem  of  providing  it.  Another 
significant  fact  is  the  careful  investigation  being  con- 
ducted by  various  commercial  agencies  to  whom  the 
development  would  mean  a  large  volume  of  business. 
The  plan  must  not  be  a  temporary  one,  with  no  thought 
of  the  future,  but  one  that,  while  it  may  include  tem- 
porary measures,  looks  toward  the  service  as  a  per- 
manent part  of  the  company  business. 

Financing  Plans 

The  present  situation  makes  financing  in  the  ordinary 
way  impossible  and  companies  have  devised  various 
ways  of  meeting  the  situation.  The  principal  methods 
met  with  are: 

(a)  The  farmers  provide  the  money  for  the  con- 
struction of  the  lines  (except  metering  equipment), 
which  are  built  by  the  central  station,  then  becoming 
central-station  property.  Maintenance  is  a  central- 
station  responsibility. 

(b)  The  farmers  are  asked  to  buy  sufficient  com- 
pany securities  (preferred  stock  or  bonds)  to  finance 
the  lines.  Ownership  pnd  maintenance  rests  with  the 
central  station. 

(c)  The  farmers  are  asked  to  advance  the  money  on 
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notes  payable  at  some  future  time.    The  ownership  and 
maintenance  is  a  company  responsibility. 

(d)  The  farmers  are  allowed  to  form  their  own  com- 
panies, build,  operate  and  maintain  their  own  lines, 
energy  being  sold  at  some  definite  point  on  a  whole- 
sale basis.  This  leaves  the  farmers  to  handle  the  cost 
of  service  as  they  choose. 

Schemes  (a),  (b)  and  (c)  take  from  the  farmer  the 
responsibility  of  building  and  maintaining  the  lines. 
This  is  extremely  desirable,  as  farmers  are  no  more 
capable  of  handling  central-station  work  than  the 
central-station  man  is  of  handling  that  of  the  farmer. 
The  net  result  of  the  adoption  of  any  of  these  schemes 
of  financing  will  be  the  elimination  of  future  main- 
tenance difficulties  that  can  prove  decidedly  embar- 
rassing, even  though  the  central  station  might  not  be 
legally  responsible. 

The  scheme  in  (d)  means  the  building  up  of  rural 
utilities  that  legally  are  competent  to  carrj^  on  all  classes 
of  utility  work,  though  they  can  possess  neither  the 
knowledge  nor  afford  to  employ  competent  staffs  to 
accomplish  the  necessary  results.  Because  of  low  prices 
offered,  the  most  frequent  happening  is  the  falling 
of  such  companies  into  the  hands  of  the  curbstone 
contractor,  whose  immediate  concern  is  the  profit  he 
secures  from  each  job  and  who  is  not  troubled  by  any 
evil  effects  of  poor  construction  or  improper  considera- 
tion of  the  rights  of  other  utilities.  Such  companies 
may  also  fall  into  the  hands  of  the  curbstone  contractor 
on  maintenance  work,  because  the  supply  business  which 
the  farmer  has  to  place  presents  an  attractive  profit, 
that  may  be  secured  if  the  contractor  will  take  the  line 
maintenance  at  a  low  figure.  Since  the  farmer  is  not 
competent  to  pass  judgment  on  such  matters,  slighting 
of  the  maintenance  work  for  a  considerable  period  is 
an  easy  matter.  When  the  crash  comes  the  contractor 
is  usually  in  position  calmly  to  step  out  from  under  and 
the  central  station  and  the  farm  utility  must  face  the 
music.  Some  central-station  companies  endeavor  to 
take  over  the  maintenance  work  under  a  contract  with 
the  rural  utility,  but  such  a  contract  is  for  a  period 
of  years,  at  the  end  of  which  the  work  can  pass  out 
of  the  control  of  the  central  station.  While  it  may  not 
so  result  in  all  cases,  scheme  (d)  does  provide  the 
groundwork  for  endless  future  controversies  and  trouble 
between  the  central  station  and  the  farmers.  Because 
it  may  solve  a  serious  financial  and  a  puzzling  main- 
tenance problem  temporarily  is  no  reason  why  the  indus- 
try should  ignore  its  ultimate  possible  results. 

Form  of  Rates 

There  should  be  no  blinking  at  two  facts,  the  first 
being  that  the  rates  applying  to  the  same  character  of 
service  in  urban  territory  do  not  provide  for  a  proper 
return  on  rural  business,  because  of  the  scattered  con- 
dition of  the  load  and  the  relatively  greater  investment 
and  operating  expense  per  customer.  The  second  is 
that  the  business  must  pay  its  own  way,  not  only  as 
to  cost  of  distribution  lines  and  customers'  eciuipment 
but  also  as  to  power  plant  and  transmission-line 
investment.  This  latter  item  is  one  that  has  not  yet 
received  proper  consideration.  Because  of  the  rela- 
tively small  demand  so  far,  on  generating  and  trans- 
mission facilities,  -central-station  men  have  largely 
ignored  this  factor.  If  farm  loads  are  to  become  a 
permanent  factor  in  central-station  business  this  item 
must  receive  full  consideration,  otherwise  the  future 
must  bring  troubles,  embarrassing,  if  not  serious.    Two 


general  forms  of  rate  schedules,  either  one  of  which  can 
be  made  to  obtain  the  desired  results,  have  been  made 
use  of.    They  are :  ' 

1.  A  rate  consisting  of  a  fi.xed  charge,  for  which 
no  energy  is  received,  plus  the  rate  regularly  charged 
for  the  same  service  in  the  nearest  city  or  town  ter- 
ritory. The  assumption  is  made  that  the  regular  rate 
already  in  use  provides  for  the  return,  depreciation 
and  other  fixed  charges  on  the  power  plant  and  trans- 
mission-line investment  as  well  as  the  cost  of  operation 
and  profit  on  the  business  to  which  it  applies.  It  does 
not  provide  for  fixed  charges  for  line  and  transformer 
losses,  cost  of  maintenance  of  the  scattered  rural  lines, 
cost  of  meter  reading  or  any  of  the  other  costs  that 
for  rural  service  are  in  excess  of  the  cost  of  giving 
the  same  service  in  city  or  town  territory.  The  fixed, 
or,  as  it  is  called  in  some  cases,  the  "rural,"  charge 
is  designed  to  cover  all  these  items.  Where  the  farmer 
has  borne  the  cost  of  construction  no  interest  has  been 
allowed,  though  to  cover  the  hazard  of  developing  and 
carrying  on  the  business  a  small  percentage  has  been 
allowed  on  the  investment.  In  the  form  of  rate  recom- 
mended by  the  committee  of  the  Wisconsin  Electrical 
Association  an  item  of  2  per  cent  was  allowed  to  cover 
this  factor.  The  fixed  charge  form  of  rate  has  the 
advantage  of  encouraging  the  use  of  current,  because 
the  customer  is  brought  to  realize  that  he  is  paying  a 
fixed  amount  for  service.  His  kilowatt-hour  rate  is 
relatively  low  and  there  is  no  tendency  to  hold  the  bill 
down  as  in  the  minimum  charge  form  of  rate. 

2.  A  minimum  charge  form  in  which  three  rate  steps 
are  provided,  viz:  A  primary  rate,  a  secondary  rate 
and  an  excess  rate.  To  this  rate  is  added  a  minimum 
charge  of  a  certain  number  of  kilowatt-hours  at  the 
primary  rate.  The  minimum  kilowatt-hour  require- 
ment and  the  units  given  on  each  step  of  the  rate  depend 
on  the  customer's  load.  The  disadvantage  of  such  a 
rate  is  that  the  consumer  ordinarily  uses  everj'  effort 
to  avoid  going  over  the  minimum  bill  each  month.  The 
state  of  mind  which  induces  this  attitude  is  a  difficult 
one  to  combat  and  is  the  principal  argument  against 
the  rate. 

What  central-station  men  must  realize  in  this  prob- 
lem is  that  service  rather  than  kilowatt-hours  is  being 
sold.  This  cannot  be  stressed  too  strongly.  The  argu- 
ment that  adjoining  city  or  town  rates  are  lower  than 
those  quoted  to  farm  consumers  must  be  met  by  a 
demonstration  of  the  difference  in  conditions.  This 
can  be  done  on  a  man-to-man  basis  and  if  carefully 
and  tactfully  handled  little  difficulty  has  been  encoun- 
tered. Experience  has  so  far  demonstrated  that  the 
majority  of  farmers  quickly  grasp  and  concede  the 
point.  The  idea,  like  all  other  ideas,  must  be  sold,  and 
failure,  as  in  other  things,  more  often  lies  in  the  sales 
man  than  in  the  idea. 

Forms  of  Construction 
Types  of  construction  for  rural  service  lines  are  not 
well  developed;  in  fact,  except  for  a  few  individual 
cases,  no  efforts  have  been  made  to  develop  specifica- 
tions for  such  lines.  Several  things  must  be  kept  in 
mind:  Low  first  cost  is  essential,  but  it  must  not  be 
obtained  at  the  cost  of  substantial  construction.  The 
lines  are  light  and  strength  is  easily  secured  by  the 
selection  of  sturdy  poles  of  possibly  30  ft.  (9  m.) 
length,  setting  poles  well  into  the  ground  and  rea.son- 
able  vStorm  and  corner  guying,  at  little  more  cost  than 
that  of  a  line  of  light  poles,   inadequately  guyed  and 
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looking  cheap.  The  illustrations  show  lines  of  30  ft. 
(9m.)  poles  set  5  ft.  (1.52  m.)  in  the  ground  on 
.straight  lines  and  6  ft.  (1.82  m.)  at  strain  points. 
Either  patent  anchors  or  5  ft.  (1.52  m.)  creosoted  dead 
men  attached  to  S-in.  x  6-ft.  (16-mm.  x  1.82  m.)  anchor 
rods  are  used,  while  steel  guy  strand  of  not  less  than 
,;,  in.  (8  mm.)  double  galvanized  and  pole  shims  and 
hooks  are  used.  The  lines  and  guying  are  light,  but  in 
proportion  to  the  loads  carried  they  are  as  well  built 
and  will  last  as  long  as  any  city  lines  carrying  heavy 
loads.  The  result  is  not  accomplished  by  skimping 
material,  but  by  fitting  material  to  the  demands  made 
upon  it.  Cheap  lines  secured  by  .skimping  can  be  the 
most  expensive  in  the  long  run  and  must  be  avoided. 
A  thorough  study  looking  toward 
the  development  of  a  proper  speci- 
fication is  badly  needed.  The  puz- 
zling problem  to  most  operators  in- 
volved in  rural  line  distribution  is 


If  the  demand  for  service  is  founded  on  an  economic 
reason,  the  central  stations  are  facing  the  same  prob- 
lem that  has  pressed  for  solution  in  all  other  phases  of 
the  industry,  viz.:  the  education  of  the  customer  in 
the  proper  use  of  his  service.  The  household  appli- 
ances of  the  city  home  fit  the  farm  home  as  well,  and 
the  educational  work  necessary  can  be  confidently  out- 
lined. Some  progress  has  been  made  in  the  develop- 
ment of  eijuipment  for  exclusive  farm  use.  The 
milking  machine,  the  cream  separator,  the  churn,  hay- 
hoisting  equipment,  all  electrically  driven,  are  examples, 
but  the  subject  has  as  yet  only  been  touched.  As  the 
demand  increases  more  special  farm  equipment  must 
be  developed.  The  central  station  has  had  a  vital  part 
in  the  development  of  other  types 
of  equipment  and  the  education  of 
users  in  their  application.  There 
seems  to  be  no  reason  why  it  should 
not  have  as  vital  an  interest  in  the 


CHEAPNESS  DOES   NOT  MEAN   POOR  WORK   AND  FLIMSY   LOOKING  RURAL   LINES 


Tlirsi-  vIpw.x.  taken  on  tlie  Wisconsin  -  Minni'sota  l.iglU  & 
Power  Company  systt-in  nt-ar  Eau  Clairo,  Wis.,  illustrate  what 
can  be  done  in  putlinj;  up  substantial  rural  lines.  Poles  are  sturdy 
30  ft.  (9  m.)  cedars,  weli  Kuyed.  set  5  ft.  (1.52  m.)  in  tlie  ground. 
and  everything  put  up  in  a  neat,  workmanlike  style. 

At  left — Transformer  mount inp  ( 2.3i)n-volt)  and  service  takeoff. 


Compression  type  arresters  are  used.  .\t  top,  center — Straight- 
away line.  Telephone  lines  are  kept  on  opposite  side  of  roaJ 
.Arrangements  to  move  them  are  made  if  it  is  considered  nece»- 
sary.  At  right — Transposition  schemes  are  worked  out.  This 
shows  the  method  of  making  transpositions.  .\t  bottom,  cente, — 
Side  view   of   transformer  mounting. 


the  cost  of  operation.  City  figures  do  not  apply  because 
of  the  distance  that  must  be  covered.  Whether  meters 
should  be  read  monthly  or  at  longer  intervals  is  a  much- 
debated  question.  Various  schemes  enabling  the  farm- 
ers to  read  meters  monthly,  with  a  check  reading  every 
few  months  by  a  competent  meter  reader,  have  been  sug- 
gested. How  fuses  shall  be  replaced  is  debated,  though 
for  the  sei^vice  fuses  on  low  voltages  the  farmer  can  be 
quickly  instructed  how  to  do  it  himself.  Primarj'  fuses 
■undoubtedly  must  be  replaced  by  central-station  em- 
ployees and  cost  of  such  service  included  in  the  fixed 
charge. 

The  difficulty  at  the  present  moment,  however,  is 
lack  of  sufficient  records  on  specific  installations  that 
tell  what  the  actual  costs  are.  Experience  will  probably 
demonstrate  that  the  costs  are  not  as  serious  as  they 
now  appear  in  the  absence  of  definite  information. 
Intelligent  study  through  adequate  records  will  furnish 
the  information  eventually.  The  solution  of  the  prob- 
lem is  up  to  the  central  station. 


development  of  farm-like  equipment  and  the  education 
of  the  farmer  in  its  use.  This  means  careful  study  of 
the  problem  by  central-station  men. 


AS  THE  maxim  for  the  teacher  is,  "Abvays  know 
,  more  than  you  are  required  to  teach,"  .<o  research 
stands  for  the  challenge  of  the  open  door.  Teaching  is 
yiot  an  adequate  instrument  of  scholarship.  The  pro- 
fessor in  any  science  in  any  college  stands  today  on 
the  shore  of  the  great  ocean  of  knowledge  as  truly  as 
Sir  Isaac  Wewton  did,  and  must  take  cognizance  of  the 
Beyond.  Lincoln  said  the  problem  of  democracy  is  to 
create  a  Government  strong  enough  to  protect  the  state, 
but  not  so  strong  as  to  take  away  the  liberties  of  the 
citizens.  So  the  duty  of  the  college  is  to  get  ail  the 
teaching  possible  out  of  its  faculty  without  quenching 
their  enthusiasm  or  preventing  their  search  for  neiv 
knowledge.  This  surely  is  not  to  be  done  by  closing  the 
door  to  research  or  by  parsimonious  equipment  of  the 
laboratories. — Henry  A.  Stimson. 


Modern  Industrial  Lighting  for  Oregon 


Based  Upon  Experience  in  Other  States  and  the  Recommendations  of 
the  Illuminating  Engineering  Society,  an  Exemplary  Code  Was  Adopted — 
Provision   for    Raising    Standards    as    Better  Lighting  Practice  Develops 
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REGON  is  one  of  the  most  recent  recruits  to 
the  group  of  states  having  industrial  lighting 
codes  and  has  thus  been  able  to  benefit  by 
experience  with  lighting  codes  in  other  states. 
An  examination  of  the  table  of  typical  values  of  illumi- 
nation adopted  for  Oregon,  as  compared  with  those  of 
other  states  and  with  the  Illuminating  Engineering 
Society's  recommendations,  shows  that  the  Oregon  min- 
imum requirements  are  as  high  as  in  any  other  state 
and  higher  in  several  instances.  An  important  fea- 
ture of  the  Oregon  law  provides  for  the  revision  of 
minimum  illumination  values  as  advances  in  the  art 
may  render  higher  values  practicable.  It  should  also 
be  observed  that  the  I.  E.  S.  is  recognized  as  authority 
in  regard  to  illumination  values  by  this  state. 


July      Aug.   5ept     Oct.     Nov     Dec     Jon      Feb     Mar     Apr      Ma;      'un; 

INDUSTRIAL  ACCIDENTS  DEPEND  UPON   LIGHTING 
Monthly  distribution  of  accidents  show  how  they  increase  during 
darker  period  of  year. 

During  the  late  war  L.  B.  Marks,  chairman  of  the 
divisional  lighting  committee,  a  subdivision  of  the  Ad- 
visory Council  of  National  Defence,  urged  the  Oregon 
representative  of  that  committee  to  take  steps  toward 
securing  the  adoption  of  an  industrial  lighting  code  for 
the  state. 

How  Legislative  Action  Was  Secured 

At  that  time  neither  the  State  Bureau  of  Labor  nor 
the  State  Industrial  Accident  Commission  had  the 
authority  to  promulgate  any  new  safety  rules.  It  was 
necessary,  therefore,  to  secure  legislative  action  if  such 
a  code  was  to  be  adopted.  Charles  H.  Gram,  the  in- 
coming State  Commissioner  of  Labor,  was  very  much 
in  favor  of  a  lighting  code  similar  to  that  proposed  by 
820 


the  Illuminating  Engineering  Society  and  the  divi- 
sional lighting  committee,  as  also  was  William  A.  Mar- 
shall, chairman  of  the  State  Industrial  Accident  Com- 
mission. At  its  annual  convention  the  Oregon  State 
Federation  of  Labor  went  on  record  as  indorsing  the 
proposed  lighting  code,  and  it  later  received  the  official 
approval  of  the  Oregon  branch  of  the  National  Elec- 
trical Contractors'  Association  and  the  Industrial  Asso- 
ciation of  Oregon,  the  latter  being  a  very  active  asso- 
ciation of  industrial  organizations  of  the  state. 

With  such  support  favorable  legislative  action  seemed 
assured.  The  bill  was  entered  in  the  Legislature  as 
house  bill  186  by  Eugene  E.  Smith,  a  representative 
of  labor,  on  Jan.  24,  1919.  It  was  passed  by  the  Legis- 
lature and  became  effective  on  May  29,  1919. 

Section  1  of  this  law  defines  the  terms  "place  of  em- 
ployment" and  "owner"  in  a  very  conclusive  manner 
and  is  herewith  quoted: 

The  phrase  "place  of  employment"  shall  mean  and  in- 
clude every  place,  whether  indoors  or  out,  or  underground, 
and  the  premises  appurtenant  thereto,  where  either  tem- 
porarily or  permanently  any  industry,  trade  or  business  is 
carried  on,  or  where  any  process  or  operation  directly  or 
indirectly  relating  to  any  industry,  trade  or  business  is 
carried  on,  and  where  any  person  is  directly  or  indirectly 
employed  by  another  for  direct  or  indirect  gain  or  profit, 
but  shall  not  include  any  place  where  persons  are  employed 
in  private  domestic  service  or  agricultural  pursuits  which 
do  not  involve  the  use  of  mechanical  power. 

The  term  "owner"  shall  mean  and  include  every  person, 
firm,  corporation,  state,  county,  town,  city,  village,  man- 
ager, representative,  officer  or  other  person  having  owner- 
ship, control  or  custody  of  any  place  of  employment  or  of 
the  construction,  repair  or  maintenance  of  the  buildings 
of  any  such  place  of  employment  or  who  prepares  the  plans 
for  the  construction  of  any  place  of  employment. 

These  two  definitions  were  taken  verbatim  from  the 
Industrial  Commission  Laws  of  the  State  of  Wisconsin, 
as  it  was  felt  that  the  field  of  action  to  be  covered  and 
the  persons  to  be  reached  were  most  effectively  included 
within  this  wording.  At  the  time  it  was  felt  that  the 
Commissioner  of  Labor  had  the  authority  to  compel  the 
removal  of  glaring  lights  wherever  they  might  be  a 
real  menace  to  any  considerable  number  of  people  as 
well  as  to  require  sufficient  illumination  to  reduce  ma- 
terially accidents  in  all  poorly  lighted  places  where  per- 
sons must  of  necessity  work. 

Sections  2  and  3  require  that  in  all  passageways, 
halls,  stairs,  workrooms,  etc.,  where  people  are  employed 
there  must  be  proper  and  sufficient  lighting. 

Section  4  requires  that  this  lighting  shall  be  in 
accordance  with  a  schedule  of  minimum  values  to  be 
determined  as  set  forth  in  section  8. 

Sections  5,  6  and  7  demand  the  elimination  of  glare, 
the  proper  equipment  and  installation  of  the  lights  to 
secure  reasonably  uniform  illumination,  and  installa- 
tion and  control  of  pilot  and  emergency  lights. 

There  is  nothing  new  in  the  above  sections,  as  their 
requirements  are  based  upon  the  suggestions  of  the 
Industrial  Lighting  Code  of  the  Illuminating  Engineer- 
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MlMMl'M  LIGHTING  REl^lMUl  MiMS  IN   OREGON 


IKiiMoTK  .SAFET\    AND  HEALTH  IN   INUl'.sTUlAL  E.-;TAI)LISI1  MENTS 


At  li'ft — l.iKlitliiK  i>f  a  I:irK.'  .sawmill  showing  ont-  of  the  trlinmi'i- 
sections  In  the  foreground  lighted  by  means  of  deep-bowl  porce- 
laln-ennmelid  steel  relleetois  hung  as  high  as  the  framing  will 
permit.  The  Illumination  Immediately  In  front  of  the  saws  Is  ap- 
ing Society  and  form  the  basis  for  the  general  lighting 
rules  of  the  various  states  which  now  have  industrial 
lighting  codes. 

Because  of  the  necessit.v  of  providing  a  means  foi- 
changing  the  limiting  values  as  ma.v  be  desirable  from 
time  to  time  without  the  necessity  of  repeatedly  invok- 
ing legislative  aid,  Section  8  was  introduced,  as  follows : 

The  Commissioner  of  Labor  and  Inspector  of  Factories 
iind  Workshops  of  the  State  of  Oregon  is  hereby  author- 
ized to  establish  certain  minimum  values  for  lighting, 
which  shall  be  deemed  proper  and  adequate  in  accordance 
with  the  conditions  set  forth  in  this  act.  In  arriving  at 
what  values  shall  be  used  in  this  schedule  of  minimum  light- 
ing, and  such  other  rules  as  shall  determine  definitely  what 
shall  constitute  comi)liance  with  the  provisions  of  this 
act,  he  shall  be  guided  by  the  best  engineering  practice 
as  set  forth  in  the  recommendations  of  the  Illuminating 
Engineering  Society.  Before  such  schedule  and  rules,  how- 
ever, shall  become  effective,  the  Commissioner  of  Labor 
must,  upon  his  own  motion,  appoint  a  commission  of  three 
persons,  one  to  represent  the  manufacturing  interests,  one 
to  represent  the  operating  electrical  workers,  and  one  must 
be  an  electrical  engineer.  Notice  of  the  public  meetings 
of  such  commission  shall  be  published  in  the  leading  news- 
papers of  each  county  in  the  state,  giving  the  time,  place 
and  purpose  of  such  meetings.  The  commission  shall  have 
power,  after  holding  these  public  meetings,  to  establish,  to 
rearrange  or  to  readjust  the  schedule  or  lighting  values  and 
rules  as  above  set  forth.  These  rulings  or  readjustments 
shall  then  become  effective  thirty  days  after  they  have  been 
made,  and  the  Commissioner  of  Labor  shall  serve  notice,  in 
writing  or  by  publication  in  the  leading  newspapers  of 
each  county  in  the  state,  of  the  rulings  thus  made  and  of 
the  date  upon  which  they  become  effective. 

In  this  section  it  will  be  seen  that  the  Illuminating 


proximately  7  foot-candles.  At  right — A  combinution  of  loe.il  light- 
ing with  porcelain-enameled  steel  ri'flectors  and  general  Illumination 
with  mirrored  glass  reflectors  in  the  loom  room  of  a  woolen  mill. 
General    illumination    Is    about    1    foot-candle. 

B^ngineering  Society  is  recognized  as  the  standard  au- 
thority on  the  matter  of  illumination  values. 

It  was  intended  that  the  provisions  of  Section  8 
should  enable  the  Commissioner  of  Labor  virtually  to 
have  the  same  power  relative  to  establishing  and  revis- 
ing safety  rules  for  proper  illumination  as  that  with 
which  progressive  thought  has  empowered  industrial 
commissions  in  such  states  as  Wisconsin,  California 
and  others. 

Since  that  time  public  opinion  in  Oregon  has  ad- 
vanced rapidly,  and  owing  to  the  very  efficient  action 
of  the  Oregon  and  Columbia  Basin  Division  of  the 
National  Safety  Council,  the  Legislature  at  a  special 
session  held  in  January,  1920,  passed  a  bill  authorizing 
the  State  Industrial  Accident  Commission  to  establish 
all  necessary  and  reasonable  safety  rules,  proper  regula- 
tions and  provisions,  and  providing  for  the  enforce- 
ment of  such  orders  and  decisions  by  the  Commissioner 
of  Labor.  This  now  places  Oregon  on  the  level  of 
other  states  where  industrial  commissions  have  the 
power  to  initiate  any  necessary  safety  regulations. 

Commissioner  Gram  later  appointed  a  Lighting  Com- 
mission of  three  persons — F.  C.  Knapp  to  represent  the 
manufacturing  interests,  V.  H.  Haybarker  to  represent 
the  operating  electrical  workers,  and  F.  H.  Murphy  as 
electrical  engineer.  This  commission  prepared  a  set 
of  eleven  "General  Lighting  Rules"  and  held  a  public 
meeting  in  Portland  on  June  28,  1919.  The  Labor  Com- 
missioner, following  the  recommendation  of  the  Light- 
ing Commission,  published  the  rules,  and  they  then 
became  effective  on  July  28,  1919. 


RAISING  ILLUMINATION  STANDARDS,  AT  THE  SAME  TIME  AVOIDING  GLARE 


.\t  left — Lighting  of  a  section  of  one  of  the  public  docks  by 
means  of  porcelain-enameled  steel  reflectors.  The  average  Illu- 
mination is  very  uniform  and  without  glare.     ."Vt  right — Lighting 


of  the  planer  section  of  a  large  sawmill  by  means  of  inclosing 
globe  units  equipped  with  reflectors.  The  average  illumination 
i.^  approximately  3.5  foot-candles. 
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These  rules  are  very  similar  in  most  respects  to  those 
adopted  by  other  states.  The  first  rule  is  devoted  to 
the  definition  of  terms  which  are  used  in  the  rules. 
The  various  terms  are  arranged  in  alphabetical  order 
for  convenient  reference. 

Rule  2  is  general  and  Rule  3  provides  for  adequate 
natural  light,  the  minimum  requirements  of  which  are 
twice  those  for  artificial  light.  Rule  4  gives  the  table 
of  minimum  illumination  requirements  for  various 
working  conditions.  These  correspond  very  closely  with 
the  recommendations  of  the  Illuminating  Engineering 
Society. 

In  order  to  make  a  comparison  of  the  requirements 
of  the.  various  states  now  having  industrial  lighting 
codes,  the  accompanying  table  is  submitted.  These 
data  have  been  taken  from  the  lighting  code  bulletins 
of  the  states  given  and  are  presumably  correct  to  date. 
In  some  cases  where  states  did  not  have  classifications 
corresponding  in  every  respect  to  those  in  the  first 
column,  but  did  show  somewhere  in  their  codes  require- 
ments for  similar  locations,  these  have  been  included  in 
the  tabulation  in  order  to  make  it  more  complete. 

The  classifications  (a)  to  (i),  inclusive,  are  those  of 
the  Oregon  code,  (j)  being  added  to  care  for  a  special 
division  used  in  a  number  of  states. 


COMPARISON  OF  LIGHTING  CODE  REQUIREMENTS 

IN  V.\RIOUS  STATES 

1917   1919   1919   1918   1919   1918   1918   1919 

Classification  I.E.S.  Ore.    Cal.    Wis.  Ohio.  Penn.  .M.J.  X.Y. 

,„)  Roadways  and  yard,  thorougl,-  „  ^^  0  02  0  n?  0  »  0  02  0  02  0  02  0  02 

(I,)  storagespaccsV. ;::::::::::.:  o  25  0  25  0.25  0.25    ..  o  25  0  25  0,25 

^"^    ^'twr.''.'..r'T"''''..''.""'   0  25  0  25  «  1^  0  25  0  25  0  25  0  25  0  25 

(J)  General.Iighting  for  workrooms  0   50  0  25      

U)   Toilets, "washrooms,  water  rlos- 

etii.  dressing  rooms  and  ele-  r,   t  = 

vatorears 1  0   30   °    ^0  0   50      

I  i\  Hough  manufact\iring  sueh  as 
rough  machinery  a-ssembling, 

bench  work  or  foundry  floor  .    ,.    ,    ,r    , 

work 1.25  2  I  1    25    1  1    25   1    25    I 

(  (  Fine  manufacturing  such  as 
fine  lathe  work,  pattern  and 

tool  making  and  light  colored  ,,,,,-, 

textiles 3         3         3         3         3         3         3         3 

(A)  Office  work,  suih  as  account-  ,         ,         ,         ,         i         i         i 

ing,  typewriting,  etc 3  3  3  3  3  i  i  i 

U)    Special  cases  of  fine  manufac- 
turing, snch  as  watchmaking,  ^ 
engraving,  drafting  and  dark                        ,          ,          ,  ^  c  - 
colored  textiles 5         5         5         5         5         5         5         > 

01  Rough  manufa-turirg.  involv- 
ing closer  dis-rimination  of 
detail  than  '/I 2         2         2         2         2         2         2         I 


There  is  a  striking  conformity  to  the  Illuminating 
Engineering  Society's  recommendations  in  most  of  the 
classifications  by  all  the  states.  This  is  very  encour- 
aging in  that  it  shows  a  tendency  to  follow  the  leader- 
ship of  a  recognized  authority  in  most  essentials.  This 
tendency,  if  followed  to  the  same  extent  by  other  states 
as  they  adopt  lighting  codes,  will  overcome  some  of  the 
disadvantages  of  the  lack  of  national  legislation  along 
these  lines. 

Making  Minimum  Illumination  Values  Adequate 
The  only  case  where  discrepancies  occur  between  the 
Oregon  classification  and  that  which  the  Illuminating 
Engineering  Society  has  recommended  is  in  (f),  "rough 
manufacturing,  etc."  In  the  case  of  Oregon  the  Light- 
ing Commission  felt  that  there  probably  would  be  con- 
siderable difl^culty  in  discriminating  between  (f)  and 
fj)  and  that  the  requirement  of  2  foot-candles  for  both 
classifications  would  not  work  a  serious  hardship  on 
any  industry.  For  that  reason  the  two  were  combined 
and  the  minimum  placed  as  2  foot-candles. 


Under  (e),  "Toilets,  etc.,"  Oregon  requires  1  foot- 
candle,  while  in  other  states  where  requirements  are 
made  the  range  is  from  0.25  to  0.5  foot-candle.  It  was 
felt  that  better  illumination  in  such  places  would  en- 
courage greater  cleanliness  and  consequently  better 
sanitation,  which  is  only  another  method  of  reducing 
health  accidents.  It  did  not  seem  that  such  a  condition 
could  be  effectively  brought  about  with  less  than  1  foot- 
candle,  neither  did  it  seem  to  the  Lighting  Commission 
that  the  requirement  of  such  a  lighting  intensity  would 
work  a  hardship  in  any  case. 

Oregon  requires  a  minimum  of  0.5  foot-candle  for 
(d),  "General  lighting  for  workrooms."  This  is  for 
the  purpose  of  avoiding  the  extreme  contrast  condition 
usually  accompanying  an  installation  of  local  lighting, 
which  is  not  only  an  accident  hazard  but  also  the  cause 
of  severe  eyestrain.  Under  the  distribution  of  light 
ruling,  California  requires  for  the  same  conditions  a 
minimum  of  0.25  foot-candle,  and  one  or  two  other 
states  require  that  "there  shall  be  employed  in  addition 
a  modei-n  intensity  of  overhead  lighting." 

Rule  5  requires  light  measurements  by  means  of  a 
standard  photometer,  while  Rule  6  provides  for  the 
shading  of  lamps  and  the  elimination  of  glare  in  over- 
head-lighting systems  and  Rule  7  provides  for  similar 
protection  for  lamps  used  in  local  lighting  systems. 
Rule  8  requires  the  installation  to  be  made  so  as  to 
"secure  a  reasonably  uniform  distribution  of  the  illumi- 
nation, avoiding  objectionable  shadows  and  sharp  con- 
trasts of  brightness."  Rule  9  provides  for  emergency 
lighting  and  Rule  10  for  location  of  switches  and  con- 
trolling apparatus  for  emergency  and  pilot  lights. 

The  above  rules  are  almost  identical  with  those  of 
California  and  Wisconsin  and  very  similar  to  those  of 
other  states  with  the  exception  that  they  are  more  ex- 
plicit. 

Rule  11  requires  that  "All  lighting  equipment  and 
windows  shall  be  periodically  cleaned,  inspected,  kept 
in  order,  and  when  defective  replaced,  so  that  the  inten- 
sities of  illumination  will  never  fall  below  those  speci- 
fied in  Rule  4." 

While  Rule  4,  which  requires  certain  minimum  light- 
ing intensities,  might  be  suflScient  to  compel  proper 
maintenance,  yet  the  Lighting  Commission  felt  that  the 
impression  upon  the  public  would  be  greater  by  calling 
attention  to  the  great  need  for  proper  maintenance  and 
by  making  it  compulsory.  So  far  as  the  author  is 
aware,  Wisconsin  is  the  only  other  state  having  such 
a  rule  at  the  present  time. 

The  "Industrial  Lighting  Code  Bulletin"  issued  by  the 
Bureau  of  Labor  of  the  State  of  Oregon  contains  in 
the  first  part  the  legislative  acts  and  the  general  light- 
ing rules.  The  second  part  is  devoted  to  a  detailed 
discussion  of  each  rule,  with  the  idea  of  making  the 
meaning  of  the  rule  clear  enough  so  that  the  average 
electrician  will  have  no  difficulty  in  either  understand- 
ing or  applying  it.  This  .section  in  addition  includes 
a  general  discussion  of  glare,  with  the  idea  of  empha- 
sizing its  importance  and  danger,  a  treatment  of  proper 
lighting  equipment  and  also  methods  of  using  natural 
light  to  be.st  advantage.  A  di.scussion  is  given  on  the 
method  of  determining  the  proper  spacing  and  hanging 
heights,  as  well  as  the  wattage  of  the  units  for  a  given 
installation.  Believing  that  the  easiest  way  for  the 
average  layman  to  determine  the  proper  size  of  lamps 
to  use  is  to  reduce  the  data  to  watts  per  square  foot, 
such  a   table  was  prepared,  showing  the  wattage  per 
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square  foot  for  three  .standard  types  of  lij^hting  eiiuip- 
meiil  and  for  various  lighting-  intensities  ranging  from 
0.02  fool -candle  to  25  foot-candles. 

The  third  part  of  the  bulletin  presents  a  numher  of 
illustrations  showing  principally  good  lighting  instal- 
lations obtained  by  means  of  various  kinds  of  lighting 
equipment,  while  the  fourth  part  contains  a  table  of 
lighting  intensities  for  a  varied  line  of  industrial  plants. 
Two  columns  of  intensities  are  given.  The  first  column 
gives  the  minimum  reijuired  by  the  general  lighting 
rule  and  the  second  column  gives  the  recommended 
value.  The  lower  limit  in  each  case  under  the  recom- 
mended values  represents  the  lowest  value  which  will 
give  practical  results.  The  upper  limit  represents  what 
is  commonly  referred  to  as  "productive  intensities." 

Criticism  has  been  made  in  some  cases  regarding  the 


inclusion  of  a  large  table  of  lighting  intensities  with 
the  rules,  the  feeling  being  that  this  tended  to  over- 
emphasize the  importance  of  illumination  values  as 
compared  with  certain  other  rules,  such,  for  example, 
as  the  elimination  of  glare.  In  the  Oregon  bulletin  the 
Lighting  Commission  has  endeavored  to  overcome  this 
objection  by  emphasizing  the  special  features  of  the 
rules,  such  as  the  elimination  of  glare  and  the  selection 
of  proper  lighting  equipment,  and,  further,  by  placing 
the  table  of  lighting  intensities  at  the  back  of  the  bul- 
letin, where  it  does  not  tend  to  overshadow  the  other 
features  of  the  code. 

The  Bureau  of  Labor  expects  soon  to  make  a  survey 
of  the  lighting  conditions  in  industrial  plants  of  the 
state,  and  an  educational  campaign  will  be  carried  on 
as  the  best  means  of  securing  compliance  with  the  law. 


Reiiiocleling  Ignition  Arches 

Importance  of  Properly  Proportioning  Ignition  Arches  to  Combustion  Rates     Desired  Stoker 

Dimensions  Materially  Influence  Ignition  Arch  Design,  on  Which  Capacity, 

Efficiency,  Responsiveness  and  Fuel  Range  Depend 

By  T.  .\.  M.\RSH 

Chief  Engineer  Green  Engineering  Company 

THERE  are  two  possible  capacity  limitations 
in  furnace  operation — first,  the  ability  to 
ignite  fuel ;  second,  the  ability  to  burn  it  when 
once  ignited.  The  first  is  dependent  very 
largely  on  design  of  the  furnace  and  the  stoker  arch ; 
the  second  is  dependent  on  the  draft  in  the  furnace. 

With  the  present-day  knowledge  of  fuels,  their  igni- 
tion temperatures  and  characteristics,  there  is  no  reason 
for  furnaces  designed  with  insufficient  arch  to  ignite  all 
the  coal  that  the  draft  will  burn,  and  it  should  there- 
fore never  be  necessary  to  slow  down  or  stop  the  stoker 
in  order  to  permit  the  coal  to  ignite  at  the  front. 

The  height,  slope  and  length  of  ignition  arches  have 
been  discussed,  but  have  unfortunately  been  very  loosely 
treated  in  the  design  of  furnaces.  For  example,  some 
combustion  engineers  may  recommend  arches  6  ft. 
( L8  m.)  long,  regardless  of  the  combustion  rate  desirecf 
and  the  length  of  stoker  or  igniting  characteristic  of 
the  fuel.  There  are,  however,  certain  known  perform- 
ances of  ignition  arches  with  certain  coals  which  serve 
as  a  basis  of  design  of  furnaces  in  so  far  as  arch 
height,  slope  and  length  are  concerned.  It  is  therefore 
the  purpose  of  this  paper  to  set  forth  the  principles 
involved  and  to  establish  a  basis  of  standardization  of 
arch  designs  for  various  grades  of  coal. 

Before  an  analytical  discussion  of  arch  design  can 
be  made  it  is  necessary  to  consider  the  principles 
involved  and  the  variables  affecting  the  problem.  First 
of  all,  arches  or  furnace  roofs  serve  the  double  purpose 
of  igniting  the  incoming  fuel  and  of  directing  the  prod- 
ucts of  combustion  into  the  lower  portion  of  the  heating 
surface  of  the  boiler.     Variables  affecting  arch  length: 

(a)  Ignition  rate. 

(b)  Percentage  of  volatile  combustible   in   the  fuel. 

(c)  Calorific  value  of  the  fuel. 
"Ignition  rate"  as  used  in  this  article  is  the  product 

of  the  combustion  rate  in  pounds  of  coal  as  fired  per 
square  foot  of  grate  surface  per  hour  and  the  stoker 


50     100    150  200  250  500  550  WO  450  500  550  600  650   700 
Ignition   Rate, 
Pounds  of  Coal  per  Foot  of  Grate  Width  per  Hour 

FIG.  1 — RELATION  OF  ARCH  LENGTH  TO  IGNITION  RATE 

length ;  in  other  words,  it  is  the  amount  of  coal  which 
must  be  ignited  per  foot  of  stoker  width  per  hour. 

Obviously,  the  higher  the  combustion  rate  desired, 
the  greater  must  be  the  provision  for  igniting  the  fuel; 
also  the  longer  the  stoker  with  a  given  combustion  rate, 
the  greater  must  be  the  provision  for  igniting  the  fuel. 
Therefore,  all  other  items  remaining  constant,  longer 
arches  must  be  provided  for  higher  combustion  rates 
and   for  longer   stokers. 

As  the  percentage  of  volatile  combustible  decreases 
extra  provision  must  be  made  to  ignite  the  fuel.  Fuels 
containing  as  low  as  12  per  cent  of  volatile  have  been 
successfully  handled  on  chain  grates,  but  the  problem 
of  furnace  design  becomes  highly  special  in  this  region. 

The  higher  the  calorific  value  of  the  fuel  the  higher 
the  furnace  temperature  and  the  more  intense  the  igni- 
tion become.  In  regard  to  stoker  length,  for  many  years 
arches   were  rather  promiscuously  applied   in   furnace. 
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and  frequently  stokers  11  ft.  (3.4  m.)  and  12  ft. 
(3.7  m.)  long  were  equipped  with  arches  no  longer  than 
those  provided  for  stokers  9  ft.  or  10  ft.  (2.7  m.  or  3 
m.)  long.  The  result  was  that  there  was  insufficient 
ignition  effect  to  keep  the  grates  properly  covered,  and 
in  consequence  long  stokers  fell  into  disrepute,  many 
engineers  contending  that  a  length  of  10  ft.  (3m.)  was 
close  to  the  limit  and  that  additional  grate  length  was 
ineffective.  Recent  practice,  however,  of  making  arches 
proportionately  longer  with  increase  in  the  stoker  length 
has  rendered  the  grate  area  of  stokers  15  ft.  to  18  ft. 
(4.6  m.  to  5.5  m. )  long  just  as  effective  as  that  of 
shorter  stokers  and  has  resulted  in  very  much  improved 
capacity  on  larger  units. 

Ignition  arches  should  be  designed  for  their  ability 
to  ignite  coal  at  certain  rates  per  hour.     The  ignition 


FIG.    2  —  TYPE   OF    MODERN    ARCH   FOR   USE   WITH   CHAIN-GRATE 

STOKER  IN  WHICH  GENERAL  OUTLINES,  IN  SIDE  BXE- 

VATION,  ARE  SIMILAR  TO  THE   PARABOLA 

rate,  therefore,  is  independent  of  the  grate  length,  but 
to  obtain  similar  combustion  rates  on  longer  stokers  the 
arches  must  be  designed  proportionately  longer. 

The  accompanying  chart  takes  these  variables  into 
account  and  gives  the  arch  length  with  the  correspond- 
ing ignition  rates  possible  with  a  variety  of  bituminous 
coal  containing  at  least  25  per  cent  of  volatile  com- 
bustible. There  is,  of  course,  some  latitude  obtainable 
with  bridge  walls  of  various  designs  which  may  aid 
ignition  effects ;  moreover,  it  is  recognized  that  the  size 
of  the  fuel  can  be  such  that  the  figures  will  not  apply. 
However,  for  usual  commercial  cases  the  proportions 
as  charted  come  very  close  to  the  requirements,  and 
unless  some  unusual  conditions  are  imposed  the  designer 
is  safe  to  follow  the  chart. 

The  method  of  use  of  this  chart  is  as  follows :  Sup- 
po.se  it  is  desired  to  obtain  a  combustion  rate  of  35  lb. 
(15.9  kg.)  of  10,000  B.t.u.  (5,.520  cal.)  coal  per  square 
foot  of  grate  surface  per  hour  (as  fired  basis),  on  a 
chain  grate  having  an  active  grate  length  of  10  ft. 
(3  m.).  The  ignition  rate  in  this  case  is  35  lb.  X 
10  or  350  lb.  (159  kg.)  per  hour.  In  order  to  deter- 
mine the  length  of  arch  required  for  this  ignition 
rate  it  is  necessary  only  to  read  upward  on  the  chart 
to  the  point  where  the  ordinate  350  intersects  the 
10,000  B.t.u.  coal  line,  and  then  read  on  the  correspond- 
ing point  on  the  left-hand  margin  the  length  of  arch 
required.  In  this  case  it  is  6.3  ft.  (1.9  m.) ;  in  other 
words,  an  arch  G..".  ft.  long  will  ignite  35  lb.  (15.9  kg.) 
of  10,000  B.t.u.  coal  per  square  foot  of  grate  surface  on 
a  stoker  10  ft.  long. 

The  curves  shown  are  based  on  actual  performance 
with  fuel  of  high  volatility.  There  is  a  nmrgin  of 
safety  due  to  the  fact  that  some  of  the  combustion  rates 


on  which  this  chart  is  based  were  obtained  with  low-set 
arches  and  designs  which  have  been  materially  improved 
since  the  data  were  obtained.  From  this  it  is  evident 
that  furnaces  designed  in  accordance  with  the  accom- 
panying chart  will  have  a  comfortable  margin  which  will 
take  care  of  irregularities  of  fuel  and  of  operating 
conditions. 

The  height  and  slope  of  ignition  arches  has  also  been 
much  discussed.  In  early  practice  arches  were  set 
close  to  the  fuel  bed,  many  being  only  9  in.  (22.9  cm.) 
above  the  grate,  which  would  leave  only  3  in.  or  4  in. 
(7.6  cm.  or  10.2  cm.)  between  the  top  of  the  fuel 
bed  and  the  bottom  of  the  arch.  Nearly  all  arches  were 
set  pai-allel  to  the  grate  or  nearly  so.  Recent  practice 
has  shown  that  the  effectiveness  of  the  front  portion 
of  the  fuel  bed  can  be  increased  by  setting  arches 
higher  and  pitching  them  up  steeply  toward  the  rear. 
Experiments  have  been  made  at  all  heights  from  the 
top  of  the  fuel  bed  up  to  24  in.  (60.8  cm.)  above  the 
grate,  and  for  the  average  condition  a  height  of  15  in. 
(37.7  cm.)  above  the  grate  produces  best  general  results. 

Slope  of  Arch  Not  Definite 

As  to  slope,  experiments  do  not  seem  to  have  deter- 
mined the  limit.  This  much  is  determined,  that  2  in. 
per  foot  (16.4  cm.  per  m.)  is  better  than  1  in.  (8.3  cm.), 
and  3  in.  (25  cm.)  is  better  than  2  in.  Arches  pitched 
4  in.  to  the  foot  (33.4  cm.)  give  results  apparently 
the  same  as  those  pitched  3  in.  except  perhaps  a  slightly 
greater  tendency  to  permit  smoke  to  be  made.  Average 
conditions  therefore  call  for  ignition  arches  set  15  in. 
(37.7  cm.)  high  in  front,  pitched  3  in.  per  foot  and 
of  length  to  be  determined  as  outlined  from  the  chart. 

There  is  a  theory  among  combustion  engineers  that 
the  ideal  form  of  furnace  would  have  the  outline  of 
a  parabola  with  the  focus  at  the  point  of  the  entering 
fuel.  The  theory  is  based  on  the  fact  that  the  parabolic 
outline  gathers  all  rays  from  side  walls,  bridge  wall  and 
fuel  bed  and  concentrates  these  rays  at  the  focus  or 
point  of  entering  fuel.  This  theoi-y  has  not  been  dis- 
proved in  practice,  but  it  should  be  stated  that  it  was 
developed  by  the  use  of  a  trowel  rather  than  by  the 
use  of  analytical  geometry.  Certain  furnaces  were 
found  to  give  better  results  than  others,  and,  the  facts 
tabulated,  the  theory  of  design  was  formulated. 

Some  arches,  such  as  the  one  shown,  have  outlines 
vei-y  similar  to  the  parabola,  and  by  properly  propor- 
tioning the  height,  length  and  pitch  of  these  arches 
very  intense  ignition  results.  No  modern  chain-grate 
installation  should  be  limited  in  capacity  by  the  ability 
to  ignite  coal.  Prompt,  strong,  deep  ignition  is  the 
secret  of  furnace  and  stoker  success.  The  more  intense 
the  ignition,  the  quicker  will  be  the  distillation  of  the 
volatiles  and  the  earlier  will  the  combustion  of  fixed 
carbon  start. 

Strong  ignition  therefore  means  high  capacity  (pro- 
vided ample  draft  is  provided),  high  efficiency  due  to 
high  furnace  temperature  and  ash  low  in  carbon.  Strong 
ignition  also  gives  responsiveness  to  the  furnace  and 
widens  the  range  of  fuels  which  can  be  burned. 

The  arch  therefore  is  the  pivot  on  which  capacity, 
efficiency,  responsiveness  and  fuel  range  depend.  Prac- 
tically all  furnaces  installed  prior  to  five  years  ago  can 
be  redesigned  with  remarkable  improvement.  Many 
more  recent  designs  permit  much  improvement.  Coal 
from  year  to  year  gets  no  better  in  quality,  while  de- 
mands for  steam  and  higher  ratings  increase  daily. 


Unit  Idea  in  100,000-Hp.  Electrical  Layout 

To  Assure  Reliability  of  Service  and  Simplicity  of  Operation  Each  32,500- 
Kva.  Generator  in  Niagara  Falls  Extension  Has  Been  Dealt  with  as  a 
Separate  Plant     Logical  and  Orderly  Grouping  Given  Careful  Attention 

By  J.  ALLEN  JOHNSON 

Electrical  Engineer  Niagara  Falls  Power  Company 


IN  THE  design  of  the  Niagara  Falls  extension  care- 
ful attention  was  given  to  the  logical  and  orderly 
placing  and  grouping  of  apparatus.  On  account  of 
their  large  size  each  unit  was,  to  a  great  ex- 
tent, considered  as  a  complete  plant  in  itself,  being 
provided  with  its  own  iiulividual  auxiliaries  conve- 
niently grouped  about  it.  Thus,  if  one  stands  upon  the 
operating  gallery  on  the  center  line  of  a  unit,  in  front 
is  the  passage  to  the  thrust-bearing  deck  of  the  gen- 
erator, with  bearing  thermometers  and  oil  flow  indi- 
cators in  plain  view.  At  the  right  hand,  near  the 
front  of  the  gallery,  is  the  turbine  governor,  with 
tachometer  and  pressure  gages,  and  to  the  right  of  that 
a  pedestal  for  the  control  of  the  penstock  valve,  which 
pedestal  also  carries  an  illuminated  turbine  gate-opening 
indicator.  At  the  left  hand  is  the  exciter  switchboard, 
containing  exciter  and  fan-motor  starting  ecjuipment, 
generator  protective  relays  and  generator  field-circuit 
breakers.  To  the  left  of  this  switchboard  stands  the 
motor-generator  exciter.  Thus  practically  all  devices 
requiring  constant  oversight  or  frequent  manipulation 
are  concentrated  at  one  level  where  a  minimum  number 
of  operators  can  attend  them  with  a  minimum  of  labor. 
On  the  main  floor  under  the  gallery,  directly  beneath 
the  governor,  are  the  governor  accessories,  comprising 
tanks,  valves,  piping,  etc.,  and  beneath  the  switchboard 
are  the  electrical  switches  for  exciter  and  fan  control, 
and  beneath  the  exciter  the  ventilating  fan.  Below  the 
main  floor  the  hydraulic  passages,  valve,  penstock,  etc., 
occupy  one  side  and  the  passages  for  electric  wiring  and 


ventilation  the  other.  Piping  connections  for  oil,  water 
and  compressed  air  are  on  the  right,  all  electrical  con- 
nections on  the  left. 

The  first  of  the  three  generators,  known  as  No.  16, 
was  supplied  hy  the  Allis-Chalmers  Manufacturing 
Company,  the  second.  No.  17,  by  the  General  Electric 
Company,  and  the  third.  No.  18,  by  the  Westinghouse 
Electric  &  Manufacturing  Company.  The  three  gen- 
erators are  similar  in  design,  dimensions  and  charac- 
teristics, each  manufacturer,  however,  having  been 
allowed  considerable  liberty  in  mechanical  design  and 
in  the  treatment  of  details.  (These  will  be  discussed  in 
separate  contributions  by  F.  D.  Newbury,  \V.  G.  Foster 
and  R.  B.  Williamson.)  The  units  are  of  the  vertical- 
-shaft  type,  three-phase,  25  c.vcles,  12,000  volts.  150 
r.p.m.,  Y  connected.  They  are  given  two  ratings,  one 
corresponding  to  the  point  of  maximum  eflUciency  of 
the  hydraulic  turbines,  called  the  "normal"  rating,  and 
in  addition  a  "maximum"  rating.     The  ratings  follow: 


Rating  Kw.  Pf.  Kva, 

Normal     24.000  .9  26.700 

.Maximum    26,000  .8  32,500 


Amperes 
1.285 
1.564 


In  addition  it  was  specified  that  the  generator  should 

be  capable  of  absorbing  36,000  hp.  from  the  turbine. 

The   principal   dimensions  of  the  generators   are  as 
follows : 


•Fourth  InstaUment  of  a  symposium  on  the  100,000-hp.  exten- 
sion to  Station  No.  3  of  the  Niagara  FaUs  Power  Company;  see 
Si'pt.  18.  Oct.   2.  etc..  Issues  of  SIlkctrical  World. 


Outside  diameter  of  frame 21  ft.  6  In.  to  21  ft  9  In. 

Heigiit    to   tcip   of   frame 9   fu   5   In. 

Height  to  thrust-buarlng  deck 13  ft   2J  In. 

Height   over   all    20  ft   21  In. 

Rotor    diameter    16  ft  2i  in.  to  16  ft  5 J  In. 


MAIN  CONNECTIONS  INVOLVING  GENERATING  STATION 
AND  TRANSMISSION   LINES 


ToCov. 
Pump  A/0.2-'' 


7200/120 
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Only  Equipment  for  Starting  and  Stopping  Is  in  Operating  Room 
Control  Apparatus  Is  in  Control  Room 


FIG.    2 — SOME   OF   THE   EQUIPMENT   ON    THE   OPERATING    GALLERY 

Held  circuit  iind  .station  .service  pnnolbo.trd.'s  .ind  related  equip- 
mi'iit.  IJ — Oil  :inil  Rovernor  fUiirt  pump  motors  (ire  controlled 
I'rnm  tlii.s  boMiil.    H;icl<  to  b.-icl<  is  E,  stMtiim-scrvice  rdiiy  ho;ird. 


A — Kxclter-motor  panelboard  back  to  back  with  B,  which 
<arrles  field  circuit  brcakcr.s.  C" — General  view  of  o|>erating 
gallei-y.      On   it  are  the  governor  heads,   motor-di'iven    exciti-rs. 
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The    estimated    wei^rhts    of    the    principal    parts    in 
pounds  are  as  follows: 


No.  18  No.  17  No.  18 

-mtoi   with  tore  and   windings L'2'I.OOO  251,000  291,000 

i:„toi-   with   Hhaft    271.000  311,000  318,000 

vllscflliin.ouK   parts    90,000  53.000  41.000 

Totiil     585.000         615.000         650.000 

In  each  case  the  weight  of  the  revolvinj?  part  is 
arried  by  a  Kingsbury  thrust  bearing  mounted  upon  a 
massive  spider  on  the  top  of  the  generator.  These 
bearings  are  identical  in  all  three  machines. 

Mica  insulation  was  used  for  the  armature  windings 
■  )f  all  three  machines.  Rotors  were  all  designed  for 
100  per  cent  overspeed.  Guaranteed  efficiencies  at 
normal  load  were  97  to  97.25  per  cent  and  armature 
reactances  not  less  than  18  per  cent  at  maximum  rating. 
The  degree  of  uniformity  of  characteristics  obtained 
by  the  three  manufaiturers  is  indicated  by  P'ig.  ij, 
which  shows  the  saturation  and  .short-circuit  curves 
of  the  three  machines. 

Alternative  Sources  ok  Excitation 

An  individual  motor-driven  exciter  is  provided  for 
each  generator.    The  motors  are  2,200  volt,  three  phase. 


control  room  at  the  top  of  the  cliff  back  of  the  power 
hou.se.  The  exciter  motors  are  started  from  the  unit 
switchboard.s  on  the  gallery. 

Eighteen  Temperaturk  Detectors  in  Each 
Generator 

Each  machine  is  equipped  with  eighteen  embedded 
temperature  detector.s,  whose  leads  are  brought  to  ter- 
minals on  the  exciter  switchboards,  from  which'  any 
six  can  be  connected  to  temperature  indicating  devices 
in  the  control  room.  Cooling  air  is  taken  by  the  gen- 
erators from  the  generating  room  at  both  top  and  bot- 
tom of  the  machine.  The  hot  air  discharging  through 
the  ventilating  ducts  is  collected  by  a  plate  steel  hous- 
ing completely  surrounding  the  generator  frame  and 
connecting  to  the  inlet  of  a  large  motor-driven  blower 
which  exhausts  the  hot  air,  discharging  it  through  a 
duct  below  the  power  house  floor  to  an  uptake  leading  to 
the  outer  air  at  the  roof.  Thus  the  hot  air  delivered 
from  the  generators  is  not  permitted  to  enter  the  gen- 
erator room.  Means  are  provided,  however,  for  recir- 
culating any  desired  portion  of  this  air  during  cold 
weather  for  the  purpose  of  maintaining  the  temperature 
of  the  generator  room  at  any  desired  point. 

The  generators  are   protected   as  to   internal   break- 


KIGS.  3  AND  4 — END  VIEW  OF  OPERATING  GALLERY   AND  SECTION    OK  EQUIPMENT  BELOW   IT 


25  cycle,  750  r.p.m.;  the  e.xciters  220  volt,  225  kw.  shunt 
wound,  with  serie.s  interpoles. 

There  are  two  alternative  sources  of  supply  for  the 
exciter  motors.  (See  the  general  wiring  diagram. » 
One  of  these  comes  from  a  special  2,200-volt  waterwheel- 
driven  generator  installed  for  this  service;  the  other 
is  connected  through  transformers  to  the  12,000-volt 
buses  of  Station  3.  Provision  is  made  for  a  third 
connection  to  the  present  2,200-volt  distribution  circuits 
in  Station  3  gate  house. 

As  a  further  reserve,  there  is  also  an  auxiliary  field 
circuit  connecting  to  the  direct-current  buses  of  Sta- 
tion 3,  capable  of  supplying  the  field  of  any  one  of 
the  three  new  machines  through  a  single  field  rheostat 
and  direct-current  bus.  A  controller  for  this  rheostat 
is  placed  on  each  generator-control  board  in  the  con- 
.  trol  room. 

All    of    the   exciter   circuits    with    the    exception    of 
the  motor-starting  equipment  are  controlled   from   the 


downs  by  means  of  the  Merz-Price  system  of  relays 
operated  from  two  sets  of  current  transformers,  one 
installed  at  the  neutral  point  and  one  in  the  phase  leads, 
these  relays  being  arranged  to  trip  the  line  and  field 
circuit  breakers  simultaneously.  Overcurrent  relays 
are  also  provided  to  trip  the  line  circuit  breakers  in 
case  of  short  circuit.  All  relays  are  of  the  inver.se 
definite  time  type. 

Alarm  signals  are  arranged  to  give  warning  of  the 
failure  of  oil  or  governor  fluid  supply  or  the  supply  of 
water  for  the  lubrication  of  the  lignum  vitae  turbine 
bearing. 

Generator  Auxiliaries 

"Turbo-conoidal"  ventilating  fans  made  by  the  Buffalo 
Forge  Company  and  rated  at  90.000  cu.ft.  per  minute 
are  directly  connected  through  Franke  flexible  couplings 
to  Alli.-J-Chalmers  40-hp..  220-volt,  25-cycle,  288-r.p.ni. 
induction  motors.  Starter  handles  are  mounted  upon 
the  exciter  switchboard  on  the  gallery. 
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FIGS.    5   AND   6 — METHOD  OF   CONDUCTING   LEADS   FROM    GENERATORS 
Six  leads  leave  each  generator.     Three  are  phase  leads  running       thence    to    a    neutral    grounding    switch    as    shown    at    the    right. 


to  the  buses,  while  the  otiier  three  are  the  opposite  ends  of  each 
phase   and   go   througli   current   transfoi-mers    under   the    fiooi"   and 

There  are  three  governor  fluid  pumps,  centrifugal 
type,  two  of  which  are  driven  by  75-hp.  2,200-volt  induc- 
tion motors  and  the  third  by  a  220-volt  direct  current 
motor.  One  of  the  alternating-current  motors  is  manu- 
ally started  from  the  operating  gallery.  The  second  is 
equipped  with  automatic  starting  actuated  by  a  float 
switch  in  the  sump  tank.  The  direct-current  pump  is 
also  operated  by  a  float  switch  adjusted  to  follow  the 
automatic  alternating-current  pump.  With  these  ar- 
rangements failure  of  governor  fluid  supply  is  practi- 
cally impossible. 

Bearing  oil  for  all  three  units  is  handled  by  two 
220-volt  alternating-current  motor-driven  centrifugal 
pumps,  both  manually  started.  Provision  is  made  for 
the  addition  of  a  third  pump  to  be  direct-current  oper- 
ated. Oil  storage  is  provided  sufficient  for  one  hour 
normal  operation  of  the  entire  plant,  by  means  of  tanks 
supported  in  the  roof  trusses  above  the  generating 
station. 

The  220-volt  supply  for  lights  and  pump  and  fan  mo- 
tors is  furnished  either  by  a  central  bank  of  100-kva. 
2,200/220-volt  transformers  or  by  an  individual  bank 
of  15-kva.  2,200  220-volt  transformers  for  each  unit. 
Energy  for  lighting  is  di.stributed  to  panel  boxes  at 
220  volts,  single  phase,  a  balancing  coil  of  1.5-kw.  capac- 
ity being  installed  at  each  box  to  supply  the  220/110- 
volt  three-wire  branches,  all  lamps  being  110  volts. 

From  the  terminals  of  the  generators  cables  lead  to 
the  top  of  the  cliff',  where  the  wires  enter  a  terminal 
building  containing  switching,  metering  and  protective 
equipment  and  from  which  lead  the  overhead  transmis- 
sion lines.  A  control  building,  also  located  at  the  top 
of  the  cliff,  houses  the  control  switchboards,  space  being 
provided  here  for  the  control  of  possible  future  units 
and  also  for  the  control  of  the  units  in  Station  ,■?.  which 
are  now  controlled  from  a  switchboard  in  the  old  gen- 
erating station. 

Terminal  Building  on  Cliff  Above  Station 

Owing  to  the  fact  that  all  of  the  power  from  the  new 
generators  was  to  be  transmitted  to  a  new  substation 
at  Echota  (three  miles  distant),  where  complete  paral- 


These   current    transformers    are   for   differential    relay   protection. 
an(l  there  is  also  anotlier  set  in  the  phase  leads. 

leling  arrangements  were  to  be  provided,  it  was  not 
considered  necessary  to  parallel  the  generators  at  the 
generating  station,  with  the  duplication  of  switching 
equipment  and  building  involved  therein.  Each  gene- 
rator therefore  feeds  directly,  without  interconnection, 
to  its  own  individual  transmission  line  leading  to  the 
Echota  substation,  a  single  oil  circuit  breaker  being 
interposed  between  the  generator  and  the  line.  Ar- 
rangements are  made  for 
synchronizing  at  this 
breaker,  but  it  is  anticipated 
that  the  synchronizing  will 
usually  he  done  at  the  sub- 
station. 

The  terminal  building  is  a 
long  narrow  structure  lo- 
cated on  the  brink  of  the 
cliff"  above  the  generating 
station  and  was  designed  to 
house  the  generator  oil 
switch  and  protective  equip- 
ment, to  serve  as  a  terminal 
structure  for  the  transmis- 
sion lines  and  to  form  part 
of  a  future  step-up  trans- 
former station. 

On  the  first  floor  of  the 
terminal  building  are  in- 
stalled current  and  potential 
transformers  for  metering 
purposes  and  the  line  cir- 
cuit breaker.  Choke  coils 
and  static  absorbers  for 
lightning  protection  occupy  the  second  floor,  and  light- 
ning arresters  are  situated  on  the  roof.  A  somewhat 
uni(|ue  feature  of  this  installation  is  the  location  of 
the  circuit  breaker  in  an  opening  in  the  wall  of  the 
building  in  such  a  way  that  the  tanks  and  mechanism 
communicate  to  the  outside  of  the  building,  while  the 
terminals  and  high  potential  connections  are  inside. 
This  is  primarily  for  protection  against  oil  fires  and 
explosions.     The  switch  is  a  Westinghouse  type  CO-2, 


FIG.    7 — CONTROL  CABLES  ARE 
RUN  IN  CONDUIT  AS 
SHOWN 
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the  choke  coils  also  being  of  Westinghouse  construc- 
tion. The  static  absorbers  and  lightning  arresters  were 
furnished  by  the  General  Electric  Company,  the  latter 
being  of  the  oxide-film  type. 

The  main  leads  from  the  generators,  after  passing 
through  the  current  transformers  for  the  operation  of 
differential  relays,  which  are  located  in  the  basement  of 
the  generating  station,  enter  1,250,000  circ.mil,  single- 
conductor,  varnished-cambric  insulated,  lead-covered 
cables,  two  for  each  jihase,  leading  to  the  power  house 
roof.  At  this  point  the  conductors  emerge  from  the 
lead-covered  cables  and  pass  out  of  the  building  through 
bushings  and  connect  to  open  wires  leading  to  the 
terminal  building  at  the  top  of  the  cliff.  The  lead- 
covered  cables  are  installed  in  slots  in  the  concrete  con- 
struction of  the  power  house,  and  where  these  slots  are 
vertical  the  weight  of  the  cable  is  supported  by  cast- 
iron  wedges  inserted  between  the  cable  and  the  sides 
of  the  slot,  which  for  this  purpose  are  provided  with 
beveled  pockets  at  intervals  of  8  ft.  This  method  of 
supporting  vertical  runs  of  cal)le  has  been  very  success- 
fully used  in  the  Hydraulic  Power  Company's  previous 
installation. 

The  terminal  building,  at  the  top  of  the  cliff,  is  con- 
structed with  a  cantilever  extending  out  over  the  edge 
of  the  cliff,  forming  a  pl;'*^form,  to  the  under  side  of 
which  are  attached  the  open  wires  leading  up  from  the 
power  house.  From  this  point  the  leads  enter  the 
terminal  building  through  bushings  under  the  over- 
hanging platform.  The  open  wiring  between  the  power 
house  and  terminal  building  is  supported  on  suspension- 
type  strain  insulators  iuid  is  protected  against  lightning 
by  overhead  ground  wires.  Provision  will  be  made  for 
circulating  low-voltage  current  through  these  ground 
wires  in  winter  to  prevent  the  accumulation  of  sleet. 

Arrangemknts  for  Control  Wire  Runs 

The  control  wires  from  the  power  house  apparatus 
are  first  brought  to  link  terminals  mounted  upon  the 
e.xciter  switchboard  on  the  power  house  gallery.  From 
this  point  multiple-conductor  control  cables  carry  the 
control  wires  to  similar  terminals  on  the  relay  boards 
in  the  control  building.  The  control  wire  passage, 
which  joins  the  rear  power  house  wall  at  the  level  of 
the  roof  trusses,  is  of  concrete,  built  upon  the  sloping 


rock  surface  between  the  power  house  and  the  bottom 
of  an  old  tailrace  shaft  which  is  used  to  carry  the  con- 
trol wiring  up  the  cliff.  In  this  control-wire  passage 
and  shaft  the  cables  are  inclo.sed  in  steel  conduit,  which, 
in  the  vertical  portion,  is  clamped  to  a  steel  tower.  This 
tower  is  supported  from  the  bottom  and  is  free  from  the 
side  walls  of  the  shaft  in  order  to  protect  the  cables 
against  seepage.  A  stone  wall  has  been  erected  across 
the  open  side  of  this  shaft,  which  originally  was  merely 
a  slot  in  the  vertical  face  of  the  cliff. 

From  the  top  of  the  shaft  the  control  wires  are  car- 
ried on  steel  work  through  existing  excavation  to  the 
basement  of  the  control  building  and  thence  to  terminals 
upon  the  relay  boards  above  described.  An  underground 
passage  also  leads  to  the  terminal  building.  These  pas- 
sages will  be  utilized  both  for  control  wiring  and  as 
a  subway  connecting  the  control  and  terminal  buildings. 

Wherever  the  concentration  of  control  wiring  would 
result  in  congestion  if  placed  in  conduit  the  control 
wiring  is  carried  in  steel  pans  or  troughs,  arranged  one 
above  another,  each  pan  being  assigned  to  an  individual 
unit.  In  this  manner  the  congestion  of  conduit,  so  often 
seen  in  power  plant  construction,  is  entirely  avoided, 
with,  at  the  same  time,  a  distinct  gain  in  accessibility. 
Wherever  necessary  for  protection,  or  where  the  use  of 
the  pan  construction  is  undesirable,  control  wires  are 
carried  in  steel  conduit.  Control  wiring  is  made  up  in 
cables  of  seven  to  fifteen  conductors,  each  conductor 
being  covered  with  rubber  and  cotton  braid,  the  cable 
being  covered  with  flame-proof  braid.  No  lead  sheaths 
were  used  on  the  control  cables. 

New  Control  Building  for  Entire  Plant 

The  control  building  is  located  upon  the  brink  of  the 
cliff,  overlooking  the  lower  gorge,  at  a  point  imme- 
diately above  the  junction  of  the  old  and  new  generating 
stations,  where  it  is  most  conveniently  situated  to  con- 
trol both  the  old  and  new  plants.  The  building  stands 
directly  over  the  discharge  from  the  ice  gates  of  Sta- 
tion 3,  and  use  wa«  made  of  some  old  waterways,  dat- 
ing from  days  prior  to  the  art  of  electrical  genera- 
tion, for  control  wire  passages  to  the  generating  and 
terminal  stations. 

The  main  generator  control  .switchboards,  which  are 
located  in  the  control  building,  are  of  the  utmost  sim- 


KIG.  8 — CELL  CONSTRUCTION  INSIDE  TERMINAL  BUILDING  ON  CUFF  ABOVE  STATION 

^ — Curient  tian.<!fornn'r  oonipartnunt.  Ob.sorvo  that  the  com-  cannot  be  opened,  and  hence  the  maximum  protection  is  afforded 
paitnient  doors  are  hiiiBid  and  tlio.<ie  in  .same  pha.«e  group  are  worlsmen.  B — One  of  the  choke  coils  in  the  generator  circuit 
attaclieu  to  bar  so  that  when  oil  switclics  are  closed  the  doors  '    C — Potential  transformer  compartment 
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plicity.  Vertical  panels  are  used,  of  natural,  dull-finished 
black  "Lin.stun."  Each  unit  control  consists  of  three 
panels,  one  containing  the  voltage  regulators  and  tem- 
perature indicating  devices,  the  second  the  main  gene- 
rator instruments  and  control  switches  for  2,200-volt 
exciter-motor  circuits  and  governor  speed  control,  and 
the  third,  the  generating  station  signal  system  and  con- 
trol switch  for  the  line  circuit  breaker.  The  boards 
are  arranged  upon  a  circular  arc,  space  being  provided 
both  for  considerable  extension  of  the  new  station  and 
for  the  entire  control  of  the  old,  which  it  is  intended 
ultimately  to  relocate  at  this  point. 

On  the  lower  floor  of  the  control  building,  directly 
beneath  the  generator  control  boards,  are  panels  for  con- 
trol wire  terminals,  relays  and  recording  instruments. 


2,200-volt  circuits  for  the  supply  of  power  for  excita- 
tion and  service  in  the  generating  station.  All  switch- 
boards were  furnished  by  the  Westinghouse  Electric  & 
Manufacturing  Company,  after  plans  and  specifications 
of  the  power  company. 

From  the  foregoing  description  it  will  be  noted  that 
the  entire  control  of  both  main  generator  and  exciter 
circuits,  with  the  sole  exception  of  the  exciter  motor- 
starting  equipment,  is  in  the  hands  of  the  control  room 
operator.  First,  he  may  select  the  source  of  2,200-volt 
power  for  excitation,  i.e.,  2,200-volt  generator.  Station 
3  bus,  or  gate-house  service  bus.  Second,  he  may 
select  the  source  of  power  for  driving  the  exciter  for 
each  generator,  i.e.,  exciter  bus  or  reserve  bus.  Third, 
he  may  select  the  source  of  direct-current  power  for 


FIG.  9 — SIMPLICITY  OF  LAYOUT  AND  ACCESSIBIUTY  OF    EQUIPMENT  ARE  EVIDENT  IN  DESIGN  OF  CONTROL  HOUSE 


.\. — Main  control  looni  showine  oil-switch  control  levers,  instru- 
ments for  operating  units,  slijnal  appiiratus,  Tirrill  reRulator.-i 
and  annunciators  which  imlicate  location  of  trouble.  On  the 
left  sifle  of  the  tlesk  is  :i  loll  chart  on  which  are  plottecl  station- 
Here  are  also  mounted  the  exciter  rheostats  operated 
from  the  control  boards  above.  A  .storage  battery  rated 
at  120  amp.-hr.  capacity  at  220  volts  for  control  circuit 
operation  occupies  a  battery  room  in  one  corner  of  this 
floor,  and  immediately  adjacent  thereto  is  installed  a 
IG-kw.  motor  generator  set  for  charging  purposes. 

In  addition  to  the  main  generator  control  switchboards 
in  the  control  room  there. is  also  a  six-panel  service 
switchboard  for  storage  battery  control  and  charging 
and  for  direct-current  control  and  alternating-current 
lighting  and  heating  circuits  in  the  control  and  terminal 
buildings  and  a  three-panel  board  for  the  control  of  the 


log-  Below  this  room  is  tlic  board  shown  in  B.  which  carries 
relays  and  recording  and  integratinK  meters.  The  cables  coming 
to  tills  board  are  supported  in  troughs  along  the  walls,  as  shown 
in    I'      l!acl<   of  ihi-    panels  to    wlilch   the  cables   lead    are   conduits 

each  generator  field,  i.e.,  individual  exciter  or  direct- 
current  bus.  Fourth,  he  has  full  control  of  generator 
fields,  either  through  the  individual  exciter  field  or 
through  the  common  main  field  rheostat,  and  of  the 
field  switch.  Fifth,  he  has  control  of  the  turbine  gov- 
ernor for  varying  the  load  and  synchronizing,  and, 
finally,  of  the  main  generator  oil-circuit-breaker  con- 
necting the  generator  to  the  transmission  line. 

The  duties  of  the  generating  station  operator  are, 
therefore,  confined  to  starting  and  stopping  the  appa- 
ratus and  attention  to  its  proper  mechanical  operation, 
on  which  function  he  is  able  to  concentrate  his  attention. 


Strengthening  the  Utilities* 

Co-operation  Among  Public  Service  Corporations,  Commissions  and  Investment  Bankers  Will 

Promote  Company  Welfare — Regulation  Has  Justified  Itself —The  Banker's 

Part — Public  Willingness  to  Invest  Growing 

By  CARL  D.  JACKSON 

Chaiivmin  Wisconsin  Railroad  Cotmnixxion 


IT  HAS  taken  many  years  and  the  vast  economic 
chanjres  of  the  world  war  to  bring  to  full  public 
realization  the  simple  fact  that  the  true  relation- 
ship between  the  public  and  the  public  utilities  is 
reciprocal  in  its  nature,  demanding  not  only  the  public 
right  to  adequate  and 
efficient  service  at 
reasonable  cost,  but 
also  adequate  return 
to  insure  the  utility 
stability,  prosperity 
and  credit,  without 
which  it  cannot  lonp 
perform  its  pulilic 
functions.  For  the 
last  four  years  we 
have  been  passing 
through  revolutionary 
economic  conditions 
from  which  public 
utilities  were  no  more 
exempt  than  was  any 
other  field  of  business 
endeavor.  This  re- 
sulted in  emergency 
conditions  that  were 
treated  often  as  such, 
but  as  it  became  clear 
that  the  conditions 
arising  out  of  the  war 
would  not  be  overcome 
for  many  years,  if 
ever,  and  that  revolu- 
tionary economic 
changes  had  actually 
taken  place,  the  utility 
commissions,  in  gen- 
eral, throughout  the 
country  endeavored 
frankly  to  meet  the 
situation.  This  has 
been  an  enormous 
task.  The  work  is 
still  being  prosecuted, 
but  sufficient  has,  in 
my  opinion,  already 
been  accomplished 
fully  to  justify  com- 
mission regulation 

and  assure  its  continuance  as  a  matter  of  wise  public 
policy  in  the  public  interest.  Not  only  have  the  com- 
missions had  to  meet  the  greatly  increased  expenses 
strictly  operative  in  their  nature,  but  they  have  had 
to  provide  rates  which  will  meet  the  increased  fixed 
charges  for  taxation  and  for  the  higher  intere.st  rates 
now  prevailing  for  new  capital. 


How  the  Coniinissioiis  View  Their 
Kespoiisihility 

IN  SUPPORT  of  the  view  that  regulation  of  utilities  by 
public  service  commissions  has  been  justified  by  its 
results,  Mr.  Jackson  made  a  number  of  citations  from 
utility  decisions.  These  were  selected  at  random  and 
could  be  paralleled  in  almost  every  state.  The  following 
excerpts  from  the  citations  exemplify  their  spirit: 

The  public  is  the  first  to  suffer  from  inadequate  service. 
The  city  cannot  continue  to  grow  to  advantage  unless  the 
utility  system  continues  to  grow  as  well  and  keeps  abreast 
in  all  respects  with  the  community  which  it  serves. — iMarylaitd 
Ciiiinninnioti. 

It  must  be  borne  in  mind  that  to  give  proper  and  satisfac- 
tory service  a  company  must  receive  sufficient  revenue  to 
meet  the  demands  made  upon  it.  If  it  fails  in  this  respect, 
some  one  must  suffer.  It  may  be  the  stockholders  and  it 
may  be  the  public.  This  should  not  be  the  case.  Both  should 
be  properly  provided  for,  the  public  by  having  good  service 
and  the  stockholder  by  having  a  fair  return  upon  his  invest- 
ment.— New  York  Commission,  Second  District. 

It  is  time  to  realize  that  good  service  can  be  obtained  only 
by  just  and  equitable  treatment  of  the  utilities.  —  Oregon 
Connnission. 

Anything  which  interferes  with  the  attraction  of  capital 
to  a  public  utility  handicaps  the  development  of  the  territory 
served.  That  to  increase  rates  enough  to  attract  capital  will 
increase  the  cost  of  living  is  in  a  measure  true,  but  the  re- 
fusal to  grant  sufficient  rates  is  'penny  wise  and  pound  fool- 
ish' and  inadequate  service  will  result,  which,  through  in- 
direct costs,  will  increase  the  cost  of  living  many  times  the 
increase  necessary  to  attract  capital. — Ncir  Jersey  Commission. 

A  publicly  regulated  monopoly  is  helpless  in  times  of 
mounting  costs  unless  it  is  given  relief  by  the  regulatory 
authority. — ^'irginiel  Connnission. 

It  is  vitally  necessary  for  the  continued  growth  and  pros- 
perity of  the  vast  territory  in  southern  California  supplied 
by  applicant  with  electrical  energy  that  its  full  program  of 
development  go  forward  without  serious  interruption.  We 
believe  it  in  the  interest  of  the  consumers  that  they  pay  rates 
sufficiently  reasonable  to  enable  the  company  to  earn  a  fair 
and  reasonable  return  upon  the  actual  investment.  Unless 
this  is  done  it  is  plain  that  the  utility  cannot  borrow  sufficient 
funds  to  carry  forward  the  necessary  developments. — Cali- 
fornia Commission. 


•P.irt  of  an   adilivss  delivered  before  the   .Vmericnn   Investment 
Bankera"  Association  at  Boston  on  Oct  5,  1920. 


The  regulatory  commissions  have  been  well  aware  of 
this  condition.  I  believe  they  can  be  relied  upon  to 
meet  the  situation  frankly  and  wisely.  I  believe  that 
on  the  whole  regulation  has  justified  itself  and  has 
come  to  stay.     It  is  wholly  in  the  public  interest  that 

utility  problems 
should  be  dealt  with 
in  a  broad  spirit,  with 
full  recognition  of 
economic  laws  and 
social  conditions. 
State  commissions 
have  the  machinery 
for  this  work  and 
bring  to  the  problem 
a  close  knowledge  of 
local  conditions  and  a 
staff  e  q  u  i  p  p  e  d  for 
broad  study  and  scien- 
tific investigation. 

But  the  responsibil- 
ity for  the  pro.sperity 
and  continued  devel- 
opment of  utilities  by 
no  means  rests  alone 
upon  commissions  and 
regulatory  bodies. 
Commissions  are  es- 
tablished by  the  man- 
date of  the  people  and 
their  continued  exist- 
ence depends  upon 
the  consent  of  the 
people.  In  the  long 
run  the  public  must 
approve  and  acquiesce 
in  commission  regula- 
tion if  it  is  to  con- 
tinue. This  means 
that  commission  ac- 
tion must  reach  a 
high  standard  of  eco- 
nomic and  social  use- 
fulness and  the  public 
must  understand  that 
this  is  so.  Utility 
managei-s  and  invest- 
ment bankers  must 
co-operate  to  make 
regulation  a  success  not  only  for  investors  but  for  the 
consuming  public,  who  also  must  be  able  to  see  the 
advantages  coming  from  that  regulation.  The  benefit 
both  to  the  public  and  the  utility  must  be  mutual  if 
the  system  of  regulation  properly  functions. 

First  in  importance  along  this  line  besides  the  question 
of  reasonable  rates  is  the  matter  of  public  relations  and 
service.  I  believe  that  more  and  more  those  active  in 
the  public  utility  field  have  come  to  realize  their  prime 
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obligation  in  the  matter  of  service.  Good  service  is  one 
of  the  keys  that  will  unlock  the  door  to  public  confidence 
and  public  approval.  It  will  lighten  your  burdens  in  the 
performance  of  your  function  of  financing.  It  will 
vastly  lighten  the  burden  of  regulatory  bodies  in  their 
field.' 

It  would  be  well  if  every  one  would  learn  that  the 
owTiers  of  public  utilities  cannot  be  looked  upon  or 
mentally  segregated  as  a  class  distinct  and  apart  from 
the  general  public.  The  owners  are  the  public.  It  is 
the  innumerable  individual  investors  and  the  entire 
public  represented  through  banks,  insurance  companies 
and  trust  companies  that  have  actually  supplied  the 
investment  and  money  to  create  these  utilities.  From 
any  point  of  view,  therefore,  public  utilities  are  public 
in  every  sense  of  the  term,  a  fact  often  not  realized  by 
the  very  owners  of  these  utilities. 

On  the  whole,  I  believe  that  the  time  is  not  ver>'  dis- 
tant when  the  public  will  again  be  glad  to  have  recourse 
to  safe  and  stable  public  utility  securities  for  invest- 
ment. The  future  of  such  utility  securities  appears, 
generally  speaking,  to  be  bright  and  should  be  faced  in 
a  spirit  of  optimism. 

Relations  Between  Commissions,  Utilities 
AND  Bankers 

You  will  pardon  me  if  I  have  the  temerity  to  make 
some  suggestions  upon  the  relationship  which  should 
prevail  between  the  regulating  commissions,  the  utilities 
and  yourselves  as  representative  both  of  the  investing 
and  consuming  public.  The  successful  development  of 
public  utilities  and  their  ability  to  meet  the  ever-grow- 
ing public  needs  and  demands  depends  not  alone  on  wise 
and  public-spirited  management  of  the  public  utilities 
and  fair  treatment  by  their  regulatory  bodies,  but  is 
also  dependent  upon  the  securing  of  capital  for  this 
necessary  development  and  expansion,  and  that  capital 
can  be  secured  from  the  investing  public  economically 
and  efliciently  under  present  conditions  only  through 
investment  bankers. 

The  investment  in  a  public  utility  is  not  intended  to 
be  nor  is  it  generally  amortized.  From  time  to  time 
therefore  the  underlying  issues  mature  and  must  be 
refinanced.  Before  the  present  financial  stringency  and 
before  the  partial  impairment  of  public  utility  credit  a 
large  proportion  of  the  investment  was  in  the  underly- 
ing securities,  usually  running  for  long  terms  of  years. 
During  the  war  period  much  of  the  financing  has  been 
on  short-term  notes  at  very  heavy  expense,  both  in 
interest  rates  and  commissions,  and  these,  of  course, 
must  be  taken  care  of  in  the  next  few  years.  The 
greate.st  demand,  however,  will  ari.se  from  the  necessity 
of  securing  new  capital  for  expansion  and  better  serv- 
ice in  all  classes  of  utilities.  The  railroads,  if  they  are 
to  function  properly  and  meet  the  great  transportation 
needs  of  this  country,  will  absorb  several  billion  dollars. 
Utilities  have  not  kept  pace  with  the  increased  growth 
of  cities  and  communities,  and  it  has  been  estimated  by 
those  familiar  with  the  utility  situation  that  somewhere 
in  the  neighborhood  of  one  billion  dollars  a  year  will 
he  required  if  the  utilities  are  to  expand  and  properly 
perform  their  public  functions  and  meet  the  public 
demands.  New  investment  at  this  rate  will  probably  be 
necessary  for  four  or  five  years.  Assuming,  therefore, 
that  it  is  reasonable  to  anticipate  that  the  consuming 
public,  which  to  a  large  extent  is  also  the  investing 
public,  will  fully  realize  the  necessity  for  placing  the 


credit  of  public  utilities  upon  a  firm  basis,  and  that  the 
public  utilities  as  a  whole  may  be  assured  of  fair  treat- 
ment, the  problem  is  not  solved  without  the  complete 
co-operation  of  those  organizations  represented  by  your- 
selves and  especially  established  for  the  purpose  of 
.securing  the  necessary  capital  for  the  legitimate  and 
proper   development   of  the   countrj-. 

I  note  that  at  times  those  engaged  in  the  business  of 
investment  banking  refer  to  themselves  as  "security 
merchandisers."  I  trust  you  will  pardon  me  if  I  suggest 
that  I  do  not  think  this  definition  of  your  occupation 
properly  expresses  the  ideals  or  ultimate  objects  of 
investment  bankers.  While  it  is  a  fact  that  you  are 
merchandisers  of  securities,  it  appears  to  me  that  you 
are  also,  and  especially  in  relation  to  public  utilities, 
performing  a  quasi-public  duty  with  certain  quasi- 
public  obligations.  So  far  as  the  public  utilities  at 
least  are  concerned,  the  responsibility  for  financing  is 
not  a  mere  present  one,  but  one  that  must  be  with  you 
in  the  future.  It  is  a  responsibility  that  will  be  with 
the  investment  bankers  for  all  time  so  far  as  we  can 
see.  Utility  regulation  cannot  be  successful  without 
the  co-operation  of  utility  management.  Neither  can  it 
in  the  long  run  be  successful  without  the  sympathetic 
co-operation  of  investment  bankers.  This  can  be  accom- 
plished much  more  easily  and  successfully  if  the  invest- 
ment bankers  will  discourage  any  attitude  that  their 
functions  are  merely  related  to  a  specific  series  of 
securities  and  assume  that  their  duty  is  also  to  assist 
the  commissions  in  endeavoring  to  bring  about  a  sound 
financial  basis  of  the  utility  which  will  look  toward 
its   future   prosperity   and   possibilities. 

A  large  part  of  the  financing  can  be  most  easil" 
accomplished  through  the  issuance  of  primarily  secured 
bonds.  If  a  proper  ratio  between  total  investment  and 
the  secured  investment  is  maintained,  not  only  is  a  large 
part  of  the  money  obtained  for  the  enterprise  at  the 
lowest  possible  rate  of  interest  (sound  investment  rates  ) 
but  the  stock  financing  will  be  encouraged  and  the 
rewards  will  be  increased  to  those  who  have  taken  the 
greater  ri.sk  of  unsecured  issues.  This  will  make  it 
possible  to  attract  further  capital  in  stock  issues  and 
adequately  maintain  that  relationship  between  secured 
and  unsecured  issues  which  alone  can  assure  future 
growth.  The  most  discouraging  situation  in  the  public 
utility  field  is  found  in  those  instances  where  only  the 
bonds,  and  those  at  high  interest  rates,  will  be  accepted 
by  the  investing  public.  Such  a  condition  is  inimical 
to  future  growth.  If  holding  companies  are  in  them- 
selves unwilling  to  maintain  the  proper  margin  of 
equity  by  further  investment  in  capital  stock,  they 
should  then  give  the  public  a  chance  to  share  in  that 
stock,  which  is  often  very  attractive. 

Rewards  Should  Come  from  Operation 

The  lewards  for  utility  enterprise  should  be  found 
wholly  in  the  results  of  operation.  I  believe  it  the 
plain  duty  of  investment  bankers  to  discourage  abso- 
lutely the  financing  of  public  utilities  where  the  rewards 
are  not  to  be  gained  from  operation  and  from  public 
service  but  are  attempted  to  be  secured  through  financ- 
ing itself.  While  temporarily  there  may  be  more  than 
ordinary  profits  in  this  sort  of  financing,  there  is  also 
a  direct  assurance  of  future  trouble  for  the  real 
investors,  the  utility  and  the  public. 

In  spite  of  the  revolutionary  times  through  which 
we   are   passing,   which   have   threatened   at   times   the 
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credit  of  many  of  tha  soundest  public  utilities  in  the 
country,  it  may  be  safely  said  that  the  utilities  are-  in 
general  weathering  the  storm  and  on  the  road  to  more 
prosperous  conditions.  Many  of  the  utilities  are  today 
on  as  sound  or  a  sounder  basis  than  in  pre-war  times. 
This  may  not  be  .so  in  general,  but  that  is  unquestion- 
ably the  trend  of  the  times,  especially  so  where  regula- 
tion has  been  able  to  meet  the  situation.  While  there 
are  exceptions  to  this  rule,  especially  in  some  of  the 
larger  cities  and  where  the  matter  has  become  a  ques- 
tion of  politics  rather  than  a  question  of  business  and 
public  good,  these  exceptions  do  not  represent  the  trend 
as  a  whole.  The  time  is  also  rapidly  approaching  when 
wildcat  or  specuUitive  schemes  for  enormous  profit  with 
no  security  will   not  attract  the  ordinary   investor. 

Popular  Spirit  of  Investment  Gkowing 

It  is  not  to  be  overlooked  either  that  the  spirit  of 
investment  is  growing  among  the  people.  Liberty  bond 
investment  has  taught  many  of  them  to  invest  who 
never  before'  considered  this  matter.  The  public  util- 
ities themselves  under  the  stress  of  the  war  were  in 
many  instances  obliged  to  go  directly  to  the  people  with 
preferred  stock  and  other  securities  in  order  to  weather 
the  financial  stringency.  I  am  told  that  in  the  electrical 
field  alone  there  are  1,200,000  individual  investors — a 
greater  number  of  investors  than  can  be  found  in  any 
other  field. 

Utility  development  must  meet  with  sympathetic 
encouragement  from  the  people.  This  is  a  field  in  which 
the  investment  bankers  can  assert  a  very  great  influence 
for  the  public  good.  They  can  assist  the  public  in  com- 
ing to  understand  the  problem  and  the  situation.  They 
can  make  the  situation  easier  for  the  utility  and  for 
the  commissions.  At  the  same  time,  the  benefit  which 
will  come  from  a  better  public  understanding  of  th"* 
problem  and  situation  will  not  only  be  for  the  benefit  of 
the  utility  and  for  the  general  good  but  will  be  in  the 
interest  of  the  investment  l)ankers  themselves.  The 
public  also  should  come  to  learn  that  regulation  is  an 
assurance  of  stability,  that  the  hazard  is  perhaps  at  a 
minimum  and  that  the  safety  of  the  better  investments 
is  only  exceeded  b.v  that  of  government  securities. 

The  solution  of  all  problems  connected  with  public 
utilities  is  one  to  be  reached  tiy  the  utilities,  the  utility 
commissions  and  the  investment  bankers.  All  matters 
connected  with  the  problems  must  be  handled  in  a 
co-operative  spirit  and  one  which  will  appeal  not  only 
to  the  consuming  pulilic  but  to  the  investing  pulilic. 
and  for  my  part  I  think  that  I  can  freely  assure  you 
that  the  utility  conmiissions  will  welcome  your  whole- 
hearted co-operation. 


I^ingiiagei^  Eliminated  from  Eiigineerinjr 
School  Curricula 

IX  ORDER  to  devote  more  time  to  technical  matters 
the  faculty  of  the  California  Institute  of  Technology, 
at  Pasadena,  has  eliminated  modern  languages  from  the 
required  curricula  of  the  engineering  classes.  Under 
the  new  program  students  may  take  special  courses  in 
languages  if  the.\-  desire,  but  the  hours  that  were  for- 
merly devoted  to  such  subjects  have  been  given  to 
electricity  and  kindred  matters.  English  and  current 
topics  will  also  be  insisted  upon  more  than  previously. 
The  departure  was  made,  it  is  said,  after  consultation 
between  the  faculty  and  technical  authorities. 


Readers '  Views  and 
Comments 


Interconnection  with  Industrial  Plants 

Til  the  L'ditni-  of  tlir  ELECTRir.\L  World  : 

Sir:  The  interconnection  of  industrial  plants  and 
power  comi)anies  to  conserve  fuel  and  money  offers 
possibilities  well  worth  thorough  investigation.  The 
smaller  and  more  uneconomical  plant  can  often  pur- 
chase power  to  better  advantage  than  to  attempt  to 
generate  !♦.  The  use  of  steam  for  process  purposes  will 
modify  conditions  and  each  case  must  be  considered  on 
its  merits.  The  large  power  consumer,  however,  pre- 
sents a  different  case,  and  where  interconnection  is 
advantageous  one  of  three  classifications  will  apply: 

(1)  The  industrial  plant  should  purchase  all  or  a 
poi-tion  of  its  power  from  the  power  company. 

(2)  The  industrial  plant  has  .surplus  power  to  sell  at 
certain  periods  while  it  may  or  may  not  purchase  power 
at  certain  other  jieriods. 

(3)  The  industrial  plant  has  excess  power  to  sell  at 
all  times. 

In  order  to  make  an  attractive  contract  agreement  the 
manufacturer  mu.st  be  able  to  furnish  power  at  a 
price  to  compare  favorably  with  that  generated  by  the 
central  station.  This  may  be  accomplished  in  several 
ways.  The  load  factor  may  be  so  high  that  the  kilo- 
watt-hour cost  is  comparable  even  though  the 
generating  units  are  not  so  economical.  Many  indus- 
trial plants  operate  with  hydro-electric  power  and  are 
in  a  position  to  compete  on  price  with  power  companies. 

The  greatest  opportunities  in  this  line  would  appear 
to  be  in  those  industries  in  which  waste  heat  can  be 
utili-'.ed  for  generating  excess  power.  In  the  smelting 
and  working  of  iron,  steel,  copper  and  other  metals,  in 
the  manufacture  of  Portland  cement  and  in  many  othei 
industries  large  quantities  of  waste  heat  can  be 
developed.  Where  these  developments  have  Ijeen  made 
they  have  covered  only  the  requirements  of  the  indus- 
trial plant.  By  the  installation  of  more  complete 
apparatus  for  the  recovery  of  the  heat  and  by  larger 
and  more  efficient  generating  units  large  blocks  of 
jiowei-  can  be  made  available  at  low  cost.  This  power 
can  be  wholesaled  to  power  companies  for  distribution. 

The  installation  of  waste-heat  boilers  in  connection 
with  industrial  processes  involves  modification  in 
operating  methods.  These  require  careful  planning  and 
close  co-operation  with  the  operating  forces.  A  properly 
designed  plant,  operated  under  careful  supervision,  will 
usually  give  beneficial  results  from  both  the  manufac- 
turing and  iK)wer  departments. 

Under  existing  conditions  of  finance  among  the 
utility  companies  it  is  possible  that  the  installations  can 
he  financed  more  readily  by  the  industrial  companies. 
.■\  careful  analysis  should  be  made  by  competent 
engineers  in  order  to  obtain  the  utmost  benefits  to  both 
parties.  In  some  cases  a  mutual  benefit  will  result 
from  a  change  in  status  of  a  few  large  consumers  to 
producers  of  power.  This  should  not  work  a  hardship 
in  view  of  the  present  shortage  of  power  supply. 

El  Paso,  Tex.  T.  H.  Arnold. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Exploring  Coil  Outfit  Locates  Grounds 
on  Distribution  Circuits 

AN  EXPLORING  coil  outfit  such  as  that  shown  in 
L  the  accompanying  photograph  provides  a  simple  and 
reliable  means  of  quickly  locating  accidental  grounds  on 
low-voltage  overhead  circuits.  The  outfit  consists  of  an 
exploring  coil,  a  reactance  coil  and  a  pair  of  head  tele- 
phones such  as  are  used  in  wireless  telegraphy.  The 
exploring  coil  is  made  by  winding  5,000  turns  of  No.  36 
wire  on  an  ordinary  wooden  bicycle  rim.  The  reactance 
coil  consists  of  600  turns  of  No.  15  magnet  wire  wound 
on  a  laminated  iron  core  having  a  closed  magnetic 
circuit  of  6  sq.in.  (38.7  sq.cm.)  cross-section.  Taps  are 
brought  out  alx)ut  every  100  turns  so  that  the  current 
may  be  varied.  Connections  are  made  as  shown  in 
Fig.  2,  and  a  tap  is  selected  on  the  reactance  coil  that 
will  allow  about  5  amp.  to  circulate  through  the  ground 
to  be  located. 

If  the  circuit  is  normally  ungrounded,  a  tempo- 
rary ground  connection  must  be  made.  If  the  circuit 
has  a  number  of  ground  wires,  they  must  be  dis- 
connected from  ground  while  making  the  test.  The 
receivers  are  placed  on  the  head  and  the  exploring  coil 
is  held  with  its  plane  parallel  to  the  circuit.  With  the 
coil  in  this  position  a  distinct  humming  or  singing 
sound  is  heard.  This  sound  is  generally  of  a  high  pitch 
and  is  produced  by  the  harmonics  in  the  magnetizing 
current  of  the  reactance  coil. 

In  the  case  of  an  overhead  line  the  tester  then  walks 
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1 — EXPLORING   COILS    AND    REACTANCE    USED    FOR 
LOCATING  GROUNDS 


along  the  line  until  the  hum  ceases  and  he  knows  that 
the  ground  is  on  some  customer's  premise  feeding  off 
the  pole  at  this  point. 

After    the   tester    has    located    the    service    carrying 
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the  ground  current,  the  small  exploring  coil  shown  in 
the  picture  is  used  inside  the  building  on  the  various 
branch  circuits  to  locate  the  circuit  where  the  trouble 
exists. 

To    locate    grounds    on    direct-current    circuits,    if   a 
source  of  alternating  current  is  not  available,  an  inter- 

IIO-2ZOVolf  A.C  Line.Oround   Wires    Disconnechd 


Exploring  Coil 


ii 


Acciolenfal  OrouncI 
fo  be  Locafeol 


Receivers 
'Ammefer 


J'IG.   2- 


-CONNECTION    FOR    LOCATING   GROUND    ON 
DISTRIBUTION  CIRCUIT 


rupter  is  substituted  for  the  reactance  and  direct  cur- 
rent is  used  instead  of  the  alternating  current. 

This  outfit  is  particularly  valuable  in  locating  acci- 
dental grounds  on  secondary  circuits  where  it  is 
desired  permanently  to  ground  the  transformer.  It  can 
also  be  used  to  locate  underground  pipes  and  other 
metallic  structures.  W.  C.  Heston, 

Industrial  Power  Engineer. 
Portland  Railway  Light  &  Power  Company, 

Portland,  Ore. 


Special  Relay  Permits  Use  of  High 
Resistance  in  Neutral  Grounds 

THE  use  of  high  resistance  in  neutral  grounds  has 
become  possible  through  the  development  of  a 
special  ground  relay  which  will  operate  on  a  much  lower 
current  value  than  regular  overload  relays.  Resistance 
is  ordinarily  used  of  so  low  a  value  that  a  ground  causes 
operation  of  the  overload  relays.  Systems  using  these 
ground  relays  have  been  successfully  operated  when 
they  are  set  for  current  values  of  10  per  cent  to  20  per 
cent  of  that  for  which  the  main  relays  are  adjusted.  For 
e.xample,  in  a  certain  6,600-volt  circuit  with  protection 
dependent  entirely  upon  overload  relays  set  at  100  amp. 
more  than  38  ohms  could  not  be  put  into  the  neutral  as 
more  resistance  than  this  would  not  permit  sufficient 
current  to  flow  in  case  of  a  ground  to  operate  the  over- 
load relays. 

For  safety  it  was  necessary  to  reduce  the  resistance 
to  half  that  value  to  make  sure  that  no  ground  could 
occur    without    tripping    the    overload    relays.      With 
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the  .system  illustrated  the  ground  relay  was  set  for  10 
amp.,  which  allows  the  use  of  100  ohms  in  the  neutral 
and  yet  will  pass  sutHcient  current  under  conditions  of 
a  higher  resistance  accidental  ground  to  operate  the 
ground  relay. 

Three  current  transformers  at  the  power  house  end 
give  complete  protection,  while  two  would  leave  a  chance 
that  a  ground  occurring  on  one  leg  would  not  operate  the 
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GROUND  RELAY  OPERATES  AT  IX)W  CURRENT  VALUE 

relay.  With  this  .system  there  are  two  overload  relays 
which  give  protection  against  short  circuit  and  the 
third  relay  gives  selective  action  and  fast  tripping  will 
take  place  on  grounds.  The  current  setting  of  the  third 
relay  places  the  limit  which  must  be  put  upon  the 
ground-line  resistance. 

At  the  substation  end  of  the  line  three  ordinary 
reverse-power  relays  and  one  ground-protection  relay  are 
used  as  shown.  The  reverse  power  relays  have  two 
independent  elements  with  contacts  in  series.  The  upper 
element  is  a  watt  relay  and  closes  its  contacts  on  any 
reversal  of  power;  the  lower  element  is  a  current  relay 
and  closes  its  contact  when  a  given  current  flows 
irrespective  of  direction.  Both  elements  must  operate 
in  order  to  trip  the  breaker,  the  upper  element  giving 
directional  selection  and  the  lower  giving  current  selec- 
tion. The  fourth  relay  is  a  low-current  relay  similar 
to  the  one  at  the  powerhouse  end.  Its  contacts  bridge 
the  contacts  of  the  lower  elements  of  the  reverse-power 
relays  and  therefore  take  the  place  of  the  lower  element 
when  a  ground  occurs. 

This  system  can  be  applied  on  systems  both  with 
multiple  power  stations  and  with  multiple  substations. 

A.  W.  Copley. 
General  Engineer. 
Westinghouse  Electric  &  Manufacturing  Company. 

East  Pittsburgh,  Pa. 


Traih'r   Rrfluces    Central    SUition's 
Hauling    Expense 

THE  usefulness  of  autotrucks  for  hauling  heavy  and 
bulky  central-station  apparatus  has  been  greatly 
increased  by  the  purchase  of  a  6-ton  trailer  by  an  Il- 
linois company  for  special  hauling  jobs.  The  trailer 
has  been  the  means  of  reducing  the  number  of  special 
truck  trips  almost  -50  per  cent.  The  company  operates 
in  a  number  of  towns  fairly  close  to  each  other,  and 
in  many  instances  it  has  been  found  to  require  only 
two  or  three  more  truck  hours  to  ship  by  truck  direct 
than  it  would  to  send  l)y  freight  with  truck  delivery  at 
each  end.  The  trailer  greatly  increases  the  economic 
possibilities  of  these  through   truck  shipments. 

The  trailer  has  also  proved  useful  for  moving  heavy 
machinery,  poles,  etc.,  where  unloading  facilities  are 
not  available.  The  load  is  simply  left  on  the  trailer 
and  the  truck  is  free  to  do  other  work  until  the  trailer 
is  unloaded.  No  difficulty  has  been  experienced  in 
loading  twenty-five  35-ft.  ( 10.5-m.)  poles  on  the  trailer. 
The  first  layer  of  poles  is  laid  with  the  butts  slightly 
overhanging  the  front  end  of  the  trailer  body  but  clear- 
ing the  rear  end  of  the  truck  so  as  not  to  cau.se  inter- 
ference in  turning.  The  succeeding  layers  of  poles 
are  then  above  the  truck  so  they  are  allowed  to  over- 
hang the  truck  body  about  4  ft.  or  5  ft.  (1.2  m.  or 
1..5  m.). 

This  size  of  trailer  was  decided  upon  because  it  was 
large  enough  to  haul  heavy  transformers,  motors  and 
other  generating  and  substation  equipment  and  was 
not  too  heavy  for  hauling  light,  bulky  loads.  The 
trailer  can  be  loaded  up  to  and  above  its  rated  capacity 
on  level  paved  roads  when  drawn  by  a  2-ton  truck,  but 
on  soft  roads  and  in  hilly  country  a  larger  truck  should 
be  used  or  a  smaller  trailer  load  carried.  It  is  not  nec- 
essary to  have  any  one  on  the  trailer  to  steer  as  it 
tracks  with  the  trucks.  The  trailer  is  coupled  to  the 
truck  by  means  of  a  pintle  hook  such  as  used  by  the 
United  States  army.  G.  Genung, 

Inspector  of  Transportation  Equipment. 

Public  Service  Company  of  Northern  Illinois. 


Safety  Considerations  in  Line  Construction 


Ample  climbing  space  is  provided  in  the  line  on  the  right, 
while  that  on  the  left  has  scant  space  for  the  linemen  to 
climb.  The  difference  between  proper  and  improper  vertical 
clearance  between  cross-arms  is  also  .<ho\vn. 


Industrial  Applications 


The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Lighting  Efficiency  Decreased  20  per  Cent 
by  Pulleys  and  Columns 

IIGHT  lost  by  interference  of  belts  and  pulleys  was 
_/ found  to  be  about  20  per  cent  of  the  theoretical 
output  of  the  lamps  in  the  motor  plant  of  the  Oakland 
Motor  Car  Company,  Pontiac,  Mich.  The  lighting  equip- 
ment  consists  of  twelve   300-watt   bowl-enameled  type 
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ACTUAL    AND    THEORETICAL    LIGHT    DISTRIBUTION 

IN    AUTOMOBILE   PLANT 

tapper  Curve — Theoretical  distribution  of  light  from  twelve  310- 
watt  lamps  without  interference.  Lower  Curve — Actual  distribu- 
tion with  belt  and  column  interference. 

C  lamps  mounted  in  R.  L.  M.  reflectors  13  ft.  4  in. 
above  the  working  plane  and  spaced  13  ft.  4  in.  x  15  ft. 
(4  m.  X  5  m.)  in  a  rectangle  three  lamps  wide  and 
four  long. 

Illumination  intensities  were  measured  at  each  foot 
on  a  line  between  the  two  most  central  lamps,  which 
were  15  ft.  apart.  These  intensities  were  first  calcu- 
lated from  the  manufacturer's  distribution  curves,  the 
values  being  shown  by  the  top  curve  of  the  accompany- 
ing drawing.  The  actual  distribution  as  found  by  meas- 
urement with  a  foot-candle  meter  with  all  lights  burn- 
ing is  shown  in  the  lower  curve.  It  is  seen  by  compar- 
ing these  curves  that  the  columns,  pulleys  and  belts  cut 
down  the  average  intensity  from  14.8  foot-candles  to  12. 


across  the  coupling  at  four  or  five  places  around  the 
perimeter  and  by  passing  a  distance  gage  between  the 
two  halves  of  the  coupling  to  make  sure  that  they  are 
the  same  distance  apart  all  around. 

Centrifugal  pumps  are  sometimes  thrown  out  of  line 
by  the  disintegration  of  concrete   foundations.     When 
there  is  any  chance  of  a  foundation  becoming  oil-soaked 
stone  should  be  used  in  preference  to  concrete. 
Iowa  Railway  &  Light  Company,         John  M.  May, 

Marshalltown,  la.  Traveling  Engineer. 


High  Speeds  Obtained  in  Routine  Work 


by 


Automatic  Welding 


WELDING  speeds  considerably  in  excess  of  the 
speed  of  manual  welding  have  been  found  prac- 
ticable with  the  automatic-feed  type  of  welding 
machines,  particularly  where  a  considerable  amount  of 
routine  duplicate  welding  has  been  done.  The  average 
speeds  for  different  classes  of  work  are  given  in  the 
accompanying  tables.  This  machine  has  been  success- 
fully applied  to  building  up  worn  motor  shafts  and  worn 
crane-wheel  flanges  and  to  welding  the  seams  of  tanks, 
etc.  It  is  necessary  to  move  either  the  material  to  be 
welded  or  the  welding  machine  at  a  uniform  speed  in 
order  to  feed  the  metal  along  the  weld.  This  neces- 
sitates specially  setting  up  each  different  job,  and  it 
is  for  this  reason  that  the  principle  field  for  the  machine 


Poor  Alignment  Causes  Most  Troubles 
of  Centrifugal  Pumps 

BAD  alignment  is  the  cause  of  most  of  the  operating 
troubles  of  centrifugal  pumps  used  for  power-house 
and  industrial  purposes.  Especially  is  this  true  for  the 
smaller-sized  pumps.  One  of  the  most  common  signs  of 
this  defect  is  vibration.  When  this  is  noticed  the 
pump  should  be  checked  up  for  alignment  with  the 
motor  or  engine  b.v  which  it  is  driven.  A  centrifugal 
pump  and  motor  may  be  lined  up  perfectly  on  a  cast- 
iron  bed  plate,  but  if  this  is  screwed  down  firmly  on 
an  uneven  foundation  it  is  an  easy  matter  to  pull  the 
pump  and  motor  out  of  line.  For  this  reason  the  align- 
ment of  centrifugal  pumps  should  be  checked  up  after 
they  are  bolted  down  in  position,  even  if  they  were  in 
line  when  there  was  no  strain  on  the  bed  plate.  The 
alignment  can  be  checked  by  placing  a  straight-edge 
836 
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1 — WORN  SHAFT  OF   MOTOR  BVILT  UP  BY  AUTOMATIC 
ARC  WELDING 


is  where  a  continuous  repetition  of  duplicate  welds  is 
required. 

In  case  straight  seams  are  required  a  lathe  or 
planer  is  used  to  cari-y  the  weld  along,  and  for  circular 
work  a  lathe  or  boring  mill  is  used.  In  some  cases 
clamping  jigs  are  employed   to   hold  the  work  and  to 
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facilitate  putting  it  in  position  and  removing  it. 
Another  use  where  the  machine  has  proved  economical 
is  on  large  jobs  such  as  that  of  reclaiming  a  14-in. 
(36-cm.)  shaft  by  building  up  2  in.  (1  cm.)  of  metal. 
Thi.s  shaft  had  been  inadvertently  machined  too  small 
for  its  flywheel,  and  it  was  therefore  built  up  to  size. 
It  was  14  in.  f36  cm.)  in  diameter,  and  the  seat  was 
about  21  in.  (54  cm.)  long.     About  \\  in.   (5  mm.)  of 
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metal  was  deposited  on  this  seat  in  one  layer  and  in 
one  continuous  operation.  The  flywheel  seat  was  later 
machined  to  the  proper  diameter.  The  welding  figures 
are  as  follows:  Current,  190  amp.;  arc  voltage,  IS; 
electrode,  J-in.  (3-mm.)  diameter;  travel,  4  in.  CIO  cm.) 
per  minute;  rate  of  deposition,  about  4  lb.  (18  kg.)  per 
hour.  Time  retiuired:  Welding,  sixteen  hours;  machin- 
ing, four  hours. 

In  reclaiming  worn  motor  shafts,  pulley  and  pinion 
seats  and  bearings  are  built  up  without  removing  the 
armature  and  u.'^ually  without  taking  off  the  windings. 
In  welding  pinion  or  pulley  seats  the  keyway  is  first 
filled  either  by  hand-depositing  or  by  welding  in  place 
a  section  of  metal,  after  which  the  entire  seat  is  cov- 
ered (Fig.  1).  Worn  flanges  on  cranes  may  also  be 
repaired.  In  the  case  of  the  22-in.  (55-cm.)  wheel 
shown  in  Fig.  2  the  actual  welding  time  was  two  hours, 


no.  2 — CRANE-WHEEL  FLANGES   REPAIRED   IN   TWO   HOURS 
BV  AUTOMATIC  ARC  WELDING 

compared  with  twelve  hours  for  hand  welding.  A  com- 
parison of  welding  on  smaller  objects  where  jigs  were 
used  showed  that  welding  the  straight  seams  on  ten 
small  oil-switch  tanks  retiuired  two  hours  with  the 
machine  against  four  hours  and  forty  minutes  by  hand. 
Schenectady,  N.  Y.  H.  L.  Unland. 


Elastic"  Brake  for  Unreelinfj  Wire 

TO  OVERCOME  the  difficulty  experienced  with  most 
friction  brakes  used  to  maintain  a  tension  on  wire 
while  being  unreeled  for  the  purpose  of  winding  elec- 
trical devices  the  writer  has  designed  and  used  a  water 
brake,  similar  to  the  one  illustrated  in  this  article, 
which  not  only  maintains  a  uniform  tension  but  will 
also  take  up  slack  when  more  wire  is  unreeled  than  is 
required  at  the  moment. 

The  brake  consists  essentially  of  a  galvanized-steel 
drum  into  which  are  fastened  curved  buckets  as  shown. 


LIQUID  BRAKE  FOR  WIRE  REEL 

The  braking  effect  (Icpcnds  upon  tlio  kind  and  amount  of  liquid 
pliKid  in  tho  brake  drum.  The  li<|uid  i.-j  lift.  <l  into  the  burket  in 
such  a  manner  a.s  to  afford  an  eeeentrie  loadinR  of  the  drum  at 
all  timis  for  a  given  ilireetion  of  rotation.  Should  a  sudden 
pull  on  the  wire  cause  the  reel  to  turn  further  than  desired,  and 
thereby  produce  slack,  the  brake  will  cause  a  reversal  of  rotation 
and  again  tiehten  the  wire. 

Old  grain  elevator  buckets  about  2^  in.  x  25  in.  (65  cm. 
X  65  cm.)  were  used  in  this  particular  case,  and  the 
drum  was  2  ft.  in  diameter  by  about  3  in.  wide  (56  cm. 
X  7.5  cm.).  A  i-in.  (12-mm.)  pipe  with  .suitable  flange 
arrangement  was  used  for  a  shaft,  and  a  pin  served  to 
couple  the  brake  to  the  reel  shaft.  A  plug  near  the  cir- 
cumference of  the  drum  is  used  for  filling  or  removing 
the  liquid.  Water  is  used  in  the  brake  drum  for  wires 
up  to  about  No.  12  B.  &  S.  (3.31  sq.mm.).  For  heavier 
wire  the  brake  should  be  filled  with  lead  shot  mixed 
with  oil.  This  gives  the  brake  a  much  wider  range  and 
permits  a  smaller-sized  brake  drum  to  be  used  for  a 
given-sized  wire.  Adjustment  of  the  tension  is  accom- 
plished by  adding  or  removing  the  liquid  through  the 
plug.  The  same  design  of  brake  can  be  used  for  unreel- 
ing textile  goods,  cotton,  silk  and  heavy  cables. 
Vaughn  &  Meyer,  Cornelius  G.  Weber. 

Milwaukee,  Wis. 


Dust  on  Lighting  Fixtures  Reduces  Light 
25  per  Cent 

WHEN  figuring  on  the  installation  of  new  lighting 
equipment  it  must  be  remembered  that  when  the 
lamps  become  old  and  more  or  less  dirty  between  clean- 
ing periods  the  emitted  light  falls  off  about  25  per  cent. 
Consequently  for  a  desired  foot-candle  illumination  the 
rating  of  the  lamps  must  be  about  33  per  cent  higher 
than  that  found  necessary  from  calculations  based  oi 
the  efficiency  of  new  clean  lamps. 


Central  Station  Service 

A  Department  Devoted  to  Commeraal  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
x»f  Electric  Light,  Power  and  Heat 


Northwest  Utility  Sells  $1,000,000  Issue 
Locally  in  Eleven  Days 

IN  ELEVEN  working  days  in  September  the  Puget 
Sound  Power  &  Light  Company,  Seattle,  Wash.,  dis- 
posed of  an  issue  of  $1,000,000  in  five-year  8  per  cent 
gold  coupon  notes.  This  is  said  to  be  a  record  in  se- 
curity selling  in  the  Northwest,  as  twenty  days  had 
been  assigned  to  the  sale.  The  notes  were  in  denom- 
inations of  $100,  $500  and  $1,000.  An  executive  of  the 
company,  in  commenting  on  the  sale,  says: 

"An  interesting  example  of  the  tendency  toward  co- 
operative ownership  of  large  corporations  is  shown 
in  the  subscription  list.  The  entire  issue  was  over- 
sold in  less  than  eleven  working  days.  Through  the 
efforts  of  the  organization  itself,  and  without  any 
underwriting  by  bond  houses,  it  was  distributed  over 
all  the  territory  served  by  the  company. 

"More  than  a  thousand  employees  of  the  company 
(more  than  half  the  total  number  of  persons  em- 
ployed) became  interested  in  the  company's  securities 
in  this  short  time,  and  purchases  by  employees  alone 
absorbed  more  than  40  per  cent  of  the  total  issue. 
Participation  by  customers  and  employees  in  owner- 
ship of  the  property  is  bound  to  benefit  all  concerned 
by  retaining  the  income  from  the  securities  in  the 
Puget  Sound  district  and  in  broadening  the  interest 
and  understanding  of  the  company's  operations  and 
problems  in  the  147  communities  served." 


Cost  of  Rural  Line  Construction 
in  Ohio 

RURAL  lines  radiating  from  Greenville,  Ohio,  single- 
.  phase  and  carrying  2,300  volts,  cost  on  the  average 
about  $750  per  mile,  exclusive  of  transformers,  meters 
and  overhead  expense,  when  built  by  the  farmers  in  ac- 
cordance with  the  specifications  of  the  Greenville  Elec- 
tric Light  &  Power  Company. 

The  company  requires  the  farmers  to  use  25-ft. 
(7.5-m.)  poles  set  forty-two  to  the  mile,  3-ft.  (91-cm.) 
Washington  fir  cross-arms,  galvanized  braces  and  bolts 
and  No.  6  B.  &  S.  (13.3-sq.mm.)  bare  copper  wire. 
The  detailed  costs  are  given  in  the  accompanying  table. 
These  figures  vary  a  little  with  local  conditions,  for  in- 
stance, when  30-ft.  or  35-ft.  (9-m.  or  10.5-m.)  poles  have 
to  be  used  to  cross  telephone  wires  or  highways. 

In  cases  where  the  farmers  do  not  include  the  cost 
of  their  work  in  hauling  the  poles  and  digging  the 
holes,  the  cost  of  the  line  may  be  as  low  as  $550  per 
mile  in  actual  ca.sh  expended. 

It  is  said  that  if  the  farmers  will  follow  the  central 
station's  specifications  and  instructions  no  engineering 
advice  will  be  needed,  and  the  company,  therefore,  does 
not  charge  the  farmers  any  engineering  or  overhead 
fee.  The  utility  company  inspects  the  line  after  it  has 
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been  completed  and  does  not  switch  on  the  service  until 
the  line  has  been  built  according  to  its  specifications. 

One  of  these  2,300-volt  lines  extends  out  for  6  miles 
I  9.6  km.)  and  has  branches  totaling  about  3  miles  (4.8 
km.).  All  customers  on  the  main  line  and  branches 
are  being  given  satisfactory  service.  A  6,600-vo!t  line 
built  to  extend  out  about  12  miles  (19  km.)  cost  about 
$1,000  a  mile,  including  a  50-kva.,  2,300-volt  to  6,600- 
volt,  60-cycle  step-up  transformer. 

Rural  customers  in  this  section  of  Ohio  average  only 
about  five  per  mile,  though  the  line  construction  is  of 
ample  capacity  for  ten  to  twelve  customers  per  mile, 
consequently  there  has  been  no  trouble  from  overloaded 


COST  PER  TYPICAL  MILE  OF   2,300-VOLT  RURAL  LINE 

Forty-two  poles,  at  $4.50  each $188.00 

S.50  lb.  bare  copper  wire,  at  25  cents  per  lb 212.50 

Forty-two  3-ft.  cross-arms,  at  65  tents 27.30 

Eighty-four  insulators,  at  7  cents  each 5.88 

Hardware,  at  50  cents  per  pole 21.00 

Eighty-foul"  pins  at  5  cents  each ^.20 

Labor  erecting,  digging  and  hauling 290.12 

Total     $750.00 


lines.  None  of  the  farmers  in  the  district  use  motors 
or  devices  which  call  for  a  transformer  capacity  in 
excess  of  1  kva.,  the  size  used  for  each  individual  cus- 
tomer on  all  2,300-volt  lines.  For  customers  on  6,600- 
volt  lines  1.5-kva.  transformers  are  used.  However,  with 
this  size  it  is  sometimes  possible  to  serve  two  farmers 
from  the  one  transformer.  The  customers  must  pur- 
chase the  transformers  from  the  central  station,  and 
if  desired,  the  central  station  company  will  install 
the  transformers  at  the  customers'  expense.  Each  cus- 
tomer's service  meter  is  furnished  and  installed  by  the 
utility  and  at  its  expense. 

The  absence  of  any  appreciable  power  load  makes  the 
energy  consumption  of  these  rural  customers  small,  and 
the  average  for  300  farmers  in  the  district  is  only 
15  kw.-hr.  per  month.  The  rates  for  service  consist 
of  a  fixed  charge  of  $1  per  kilovolt-ampere  of  trans- 
former capacity  per  month  plus  an  energy  charge  of 
10  cents  per  kilowatt-hour.  No  discount  is  allowed  for 
prompt  payment. 

The  high  cost  of  reading  meters  for  these  rural  cus- 
tomers has  made  it  necessary  to  have  the  meter  reader 
make  out  and  deliver  the  bill  at  the  time  the  meter  is 
read.  A  man  in  a  Ford  car  can  cover  about  35  miles 
(10.5  m.)  and  read  125  meters  in  one  day.  The  meter 
reading  in  this  case  also  includes  making  out  and  leav- 
ing the  bills  on  the  customers'  premises.  The  total 
cost  of  reading  and  billing  under  this  plan  is  7  cents  per 
customer  exclusive  of  overhead  charges,  against  only  2 
cents  per  customer  in  the  cities. 

This  information  was  given  by  D.  L.  Gaskill,  presi- 
dent of  the  Greenville  Electric  Light  &  Power  Company, 
in  the  course  of  a  discussion  on  farm-lighting  business 
before  the  last  convention  of  the  Ohio  Electric  Light 
Association  at  Cedar  Point,  Ohio. 
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Employees  Instructed  in  All  Operations 
of  Company 

BELIEVING  that  members  of  the  various  depart- 
ment forces  could  do  better  work  if  they  knew 
more  of  the  problems  and  work  of  other  departments, 
the  Oklahoma  Gas  &  Electric  Company  has  undertaken 
a  series  of  studies  known  as  "information  courses." 
The  first  course  has  been  finished  and  the  second  is 
about  half  completed. 

Lectures  are  given  by  department  heads  at  1  p.m. 
each  Tuesday  and  Friday.  Where  practical  demon- 
strations are  made  forty  minutes  of  the  period  is  de- 
voted to  the  lecture  and  twenty  minutes  to  the  prac- 
tical demonstrations.  It  was  found  that  more  than 
two-thirds  of  the  office  employees  had  never  seen  the 
power  house,  meter-department  shop  and  other  parts 
of  the  property.  Clerks  handling  work  orders,  ma- 
terial sheets,  etc.,  did  not  know  the  physical  appear- 
ance of  the  items  with  which  their  work  was  con- 
cerned and  therefore  could  not  judge  whether  cost 
figures  were  reasonable  or  not.  The  course  is  laid 
out  with  a  view  to  familiarizing  employees  with  all  the 
operations  of  the  company  and  thus  increasing  effi- 
ciency and  interest.  Attendance  is  entirely  optional 
and  classes  are  limited  to  twenty  as  this  number  has 
been  found  most  convenient  to  handle  at  one  time. 
Employees  have  manifested  keen  interest  in  the 
courses  and  at  a  number  of  meetings  have  brought 
members  of  their  families.  Applicants  for  the  second 
course  were  double  the  number  that  could  be  accom- 
modated in  one  class. 


Salvaging  Municipal  Plants  When  Utility 
Takes  Over  System 

AN  INTERESTING  solution  of  some  municipal-plant 
L  problems  involving  the  discarding  of  obsolete 
systems  and  starting  afresh  has  been  worked  out  in 
the  territory  of  the  Wisconsin-Minnesota  Light  & 
Power  Company.  Originally  several  plants  and  dis- 
tribution systems  were  purchased,  but  interest  charges, 
cost  of  reconstruction  or  heavy  maintenance  charges 
on  the  old  systems  imposed  a  handicap  on  the  company 
in   giving  service   at   reasonable   cost. 

As  most  of  the  plants  involved  were  either  direct- 
current  or  obsolete  alternating-current  systems,  it  was 
decided  to  proceed  on  the  basis  of  abandonment  of 
systems  that  were  badly  depreciated,  the  municipality 
to  sell  the  salvaged  equipment  to  the  best  advantage. 
In  several  instances  proper  presentation  of  the  situa- 
tion at  special  elections  has  resulted  in  a  vote  as  high 
as  90  per  cent  to  scrap  the  obsolete  system,  give  the 
company  a  franchise  and  permit  it  to  construct  a  new 
distribution  system.  In  most  communities  the  munic- 
ipal plants  were  able  to  supply  night  service  only,  while 
the  Wisconsin-Minnesota  company  could  give  twenty- 
four-hour  service  from  its  transmission  system.  Such 
a  plan  must,  of  course,  be  carefully  worked  out  before 
an  attempt  is  made  to  apply  it.  When  a  municipality 
is  asked  to  scrap  its  old  plant,  the  reasons  that  lie 
back  of  the  request  must  be  sound  and  the  community 
must  be  shown  that  such  a  course  is  a  real  economy. 

Since  utility  financing  in  the  usual  manner  has  been 
practically  impossible,  it  was  decided  to  ask  these 
communities  to  appoint  a  committee  on  electric   light 


subscriptions  to  raise  sufficient  money  for  the  new  con- 
struction, including  connection  to  the  transmission 
system. 

This  money  was  advanced  to  the  company  on 
its  7  per  cent  promissory  notes  at  par.  One-year 
or  where  possible  five-year  notes,  payable  one-fifth 
each  year,  have  been  issued,  the  approval  of  the  Wis- 
consin Railroad  Commission  for  the  issuance  of  such 
notes  having  been  secured. 

The  financial  plan,  while  a  temporary  one,  gives  the 
community  a  direct  interest  in  the  property  and  opens 
the  way  to  the  sale  of  other  company  securities.  To 
the  5  per  cent  first  and  refunding  bonds  of  the  company 
an  additional  coupon  has  been  attached  in  the  form 
of  a  promissory  note,  paying  3  per  cent  additional  and 
payable  at  the  same  time  as  the  bond  interest  coupon, 
making  the  purchase  of  such  bonds  an  8  per  cent 
investment. 

It  is  expected  that  the  temporary  7  per  cent 
notes  will  be  the  means  of  interesting  customers  in 
either  these  bonds  or  company  preferred  stock.  These 
securities  are  sold  at  par.  The  whole  plan  results  in 
securing  par  value  for  securities,  which  is  a  decided 
advantage.  P.  D.  Kline, 

Vice-President  and  General  Manager. 
Wisconsin-Minnesota  Light  &  Power  Company, 

Eau  Claire,  Wis. 


Utility  Chart  Shows  Many  Facts 
in  Small  Space 

THE  importance  of  avoiding  undue  complication  in 
plotting  .statistical  data  was  emphasized  at  the 
Kineo  (Me.)  convention  of  the  New  England  Geographic 
Division,  N.  E.  L.  A.,  in  an  address  by  W.  H.  Blood, 
Jr.,  of  Stone  &  Webster,  Boston.  An  example  was  given 
by  the  speaker  of  a  chart  which  has  been  used  by  the 
securities  department  of  Stone  &  Webster  for  a  number 
of  years  to  give  bankers  and  investors  the  information 
which  they  wish  in  regard  to  the  companies  concerned. 
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RELATION  OF  EARNINGS  TO  OUTSTANDING  CAPITAL  AND  EFFECT 
ON  SECURITY  VALUES  AS  REFLECTED  IN  .MARKET  QUOTATIONS 

Such  a  chart  for  the  Tampa  (Fla.)  Electric  Company 
is  reproduced  herewith.  While  many  facts  are  shown 
in  this  single  diagram,  they  are  so  presented  that  one 
can  readily  study  a  single  item  at  a  time,  and  the  mind 
is  not  confused  by  extraneous  matters. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generation,  Transmission  and  Distribution 

Surface  Leakage  as  a  Factor  in  Insulator  Design. — 
T.  M.  Feder. — The  various  factors  influencing  surface 
resistance  and  methods  of  increasing  it  are  discussed. 
It  is  shown  that  the  most  economical  way  of  decreasing 
the  leakage  is  the  addition  of  properly  proportioned 
corrugations  on  the  underside  of  the  flange  or  skirt. 
Typical  computations  are  given,  showing  the  approxi- 
mate increase  to  be  expected  when  corrugations  are 
added.— Journal  A.  I.  E.  E.,  September,  1920. 

Method  for  Computing  the  Dimensions  of  Wooden 
Transmission-Line  Poles. — P.  Neumann. — The  author 
criticises  present  German  standards  for  designing 
wooden  poles  and  presents  a  graphical  method  per- 
mitting a  rapid  determination  of  the  necessary  dimen- 
sions for  given  load  of  ordinary  line  poles  as  well  as 
of  corner  poles  and  of  anchoring  poles  made  of  single 
or  double-log.  A  more  extensive  use  of  double-log  poles 
is  recommended,  a  double-log  pole  being  good  for  five 
times  the  top  pull  permissible  with  a  single-log  pole  of 
the  same  diameter  and  height. — Elektrotechnische  Zeit- 
schrift.  May  27,  1920. 

Power  Alcohol. — Eric  Sinkinson. — It  is  said  that 
during  the  war  it  was  found  that  benzole  could  be  dis- 
tilled from  gas,  and  it  is  obvious  that  alcohol  could  be 
produced  within  the  British  Empire.  The  author  states 
that  it  is  possible  to  mix  benzole  and  alcohol  in  equal 
proportions  and  thus  make  an  admittable  fuel  for  con- 
sumption in  the  internal  combustion  engine  at  present 
in  use. — Beama,  August,  1920. 

Power  Transmission  Equipment. — William  Crooks. 
— This  paper  deals  with  the  general  problem  of  trans- 
mission-line construction  and  equipment.  There  is  a 
di.scussion  of  the  standardization  of  voltages  for  trans- 
mission lines,  with  a  suggestion  as  to  the  maximum 
values  toward  which  current  practice  is  approaching. 
The  relation  between  distance  of  transmission  and  volt- 
age and  the  relation  between  spacing  of  the  wires  and 
voltage  are  also  considered.  There  is  in  addition  a 
brief  discussion  of  the  principal  factors  to  be  con- 
sidered in  the  location  of  the  line. — Proceedings  of 
Lmdsiurm  Engineering  Society,  August,  1920. 

Power-Station  Design. — Thi.s  subject  is  discussed 
under  the  following  divisions:  Drive  of  auxiliarie.s, 
maintenance  of  efficiency,  condensing  plant,  feed-water 
.system,  guarantees  and  testing,  and  over-all  thermal 
efficiency  of  power  station. — Beama,  August,  1920. 

Installations,  Systems  and  Appliances 

Self-Exciting  Mercury-Arc  Rectifier. —  A  difficulty 
with  ordinary  mercury-arc  rectifiers  is  their  tendency 
to  go  out  if  the  load  drops  below  a  certain  point.  The 
A.  E.  G.  therefore  has  put  on  the  market  a  kind  of 
"self-exciting"  rectifier,  which  will  keep  going  even  if 
the  load  is  completely  shut  off".  The  new  rectifier  type 
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is  of  glass,  quite  similar  to  current  models,  but  is  pro- 
vided with  two  auxiliary  anodes  fed  from  a  special 
winding  on  the  input  compensator.  This  winding  has  a 
mid-point  tap  which  is  connected  to  the  cathode,  and 
in  the  auxiliary-anode  connections  are  inserted  two 
resistors,  so  that  the  auxiliary  system  forms,  as  it  were, 
a  small  rectifier  within  the  power  rectifier.  This  aux- 
iliary rectifier  system  takes  about  100  watts,  is  started 
in  the  ordinary  way  and  is  always  kept  running.  It 
will  then  automatically  excite  the  power  arcs  so  that  the 
main  rectifier  starts  as  soon  as  the  direct-current  output 
circuit  is  closed,  and  the  rectified  current  thus  is  per- 
fectly stable  down  to  very  small  current  strength.- — 
Elektrotechnische  Zeitschrift,  June  3,  1920. 

Feed  Heating  for  Land  Power  Stations. — K.  Bau- 
MANN. — It  is  said  that  while  the  economizer  improves 
the  efficiency  of  the  boiler  plant,  in  practice  its  adapta- 
tion is  considerably  limited  owing  to  the  danger  of 
sweating  of  the  tubes  and  consequent  corrosion  when 
the  temperature  of  the  water  entering  the  economizer 
is  below  the  dew  point  of  the  flue  gases  leaving  the 
economizer.  For  this  reason  the  temperature  of  the 
feed  water  entering  the  economizer  should  not  be  less 
than  90  deg.  to  110  deg.  Fahr.  (32  deg.  to  43  deg.  C.), 
depending  upon  the  amount  of  moisture  contained  in 
the  gases  of  combustion.  In  order  to  raise  the  feed 
water  to  this  temperature  very  different  methods  of 
heating  the  feed  water  are  discussed.  The  various 
methods  of  feed-water  heating  are  considered  with  a 
view  to  getting  at  the  best  over-all  plant  efficiency. — 
London  Engineer,  July  30  and  Aug.  6,  1920. 

Electrophysics  and  Magnetism 

Electrical  Disclmrges  from  Pointed  Conductors. — 
.lOHN  Zeleny. — The  discharge  between  pointed  conduc- 
tors is  investigated  with  reference  to  any  possible  sur- 
face action,  to  the  use  of  coated  points  for  recording, 
which  may  be  of  various  salts;  to  the  influence  of  the 
curvature  of  the  surface,  and  to  the  material  of  which 
the  points  are  made. — Physical  Revieiv,  August,  1920. 

Artificial  Sensibility  of  Rectifying  Galena  Contacts. — 
Florisson. — The  writer  has  found  that  crystals  of 
galena,  whether  originally  rectifying  or  not,  almost 
always  obtain  a  high  rectifying  power  if  heated  in  a 
current  of  nitrogen  containing  vaporized  sulphur.  The 
rectification  is  of  the  same  sign  (direction  from  crystal 
to  point)  as  in  naturally  sensitive  samples,  while  non- 
sensitive  samples  before  the  treatment  usually  have  a 
feeble  rectifying  effect  in  the  opposite  direction.  During 
the  process  of  making  them  sensitive  there  is  formed  on 
the  surface  of  the  crystal  a  thin  layer  of  some  sulphur- 
ous material  of  about  1/20,000  mm.  thickness.  The 
author  assumes  that  naturally  .sensitive  crystals  al.so 
have  such  an  active  layer,  formed  under  the  influence  of 
sulphur,  deposited  at  the  same  time  as  the  galena 
crj'stals. — Comptes  Rendns.  July  12,  1920. 


October  23.  1920 


ELECTRICAL     WOHLLt 


841 


Units,  Measurements  and  Instruments 

On  the  Uxe  of  Thermocouples  of  Iron  and  Nickel 
Alloys,  at  High  Temperatures. — Hoffmann  and 
SCHULTZE. — A  comprehensive  study  made  at  the  Ger- 
man Reichsanstalt  to  find  out  what  service  couples 
without  platinum  and  other  expensive  metals  will  give 
when  used  for  high-temperature  measurements.  The 
article  contains  a  great  deal  of  tabular  material  from 
which  may  be  gathered  that  several  of  the  tested  couples 
would  give  readings  accurate  within  10  deg.  C.  even 
after  a  100-hour  heat  run  at  1,000  deg.  or  1.200  deg.  C. 
Thermocouples  of  nickel-chrome  alloys  and  of  a  GG  per 
."ent  nickel  steel  were  particularly  resistive  against 
abuse,  as  were  also  those  with  a  carbon  tube  for  one 
jlectrode.  In  the  carbon-tube  type  the  other  electrode 
was  a  nickel  wire,  carried  inside  the  carbon  tube  in  an 
insulating  tube  of  porcelain,  and  the  connection  was 
made  by  a  screw  clamp.  On  a  curve  sheet  is  shown  the 
thermo-electromotive  force  from  0  deg.  to  1,200  deg.  C. 
with  respect  to  the  platinum  of  the  carbon  tube  and  the 
'en  metal  samples  used  for  constructing  the  investigated 
;ouples.  On  another  curve  sheet  is  shown  the  tempera- 
ture variation  of  the  thermo-electric  constant  for  the 
:ouples  made  up  of  platinum  and  the  various  samples. — 
Elektrotechnische  Zeitschrift,  June  3,  1920. 

Instrument  for  Photographical  or  Electrical  Regis- 
'ration  of  Periodic  Changes  in  Rotational  Velocity. — 
Blondel. — A  disk  D  with  small  curved  windows  is 
fastened  on  the  shaft  of  the  machine  whose  hunting  is 
to  be  investigated.  Behind  the  disk  is  a  screen  E,  with 
a  slot  ab.  and  a  ray  of  light  is  caused  to  fall  on  the  disk, 
through  the  hole  formed  at  H,  and  on  a  film  or  sensitive 


SLOTTED  DISK  FOR  OPTICAL  REGISTRATION  UF  HUNTING 

paper  suspended  on  a  drum  behind  the  screen.  The 
illumination  of  the  slot  is  intermittent,  caused  by  peri- 
odic sparks,  or  else  by  means  of  an  arc  and  a  shutter 
which  rotates  at  a  constant  speed.  Now,  if  everything 
moves  in  synchronism,  there  will  come  a  flash  of  light 
every  time  the  disk  D  passes  through  the  position  in  the 
figure,  and  a  beam  of  light  will  each  time  fall  on  the  film. 
If  there  is  the  same  number  of  flashes  of  light  per  revo- 
lution of  D  as  there  are  little  windows  along  the  circum- 
ference, there  will  result  just  as  many  spots  on  the 
sensitive  film,  and  all  these  spots  will  lie  in  a  straight 
line  on  the  film.  However,  if  the  shaft  carrj-ing  the 
disk  D  does  not  revolve  quite  uniformly,  the  flash  of 
light  will  come  when  the  disk  is  in  a  slightly  different 
position  from  that  shown  in  the  figure,  and  the  spot 
will  appear  displaced  on  the  film.  If  the  shaft  Q  is 
carr>-ing  out  a  regular  hunting  motion,  there  will  be  on 
the  film  a  ^v<av>'  line  of  spots,  indicating  the  deviations 
from  uniform  rotation.  Screen  E  may  be  omitted  if 
cylindrical  lenses  ai-e  substituted. — Comptes  Rendiis, 
Aug.  9,  1920. 


Telegraphy,  Telephony  and  Signals 

Page-Frintiny  Telegraph  Receiver,  System  Morkrum. 
— This  apparatus  is  an  American  invention  and  is  used 
in  this  country  for  receiving  telegraph  messages  on 
multiplex,  the  message  being  directly  printed  in 
ordinary  type,  on  a  telegram  form,  instead  of  on  long 
ribbons.  The  article  gives  a  detailed  description  of  the 
mechanism  of  the  Morkrum  printer. — Archives  des 
Pontes,  June,  1920. 

Note  on  the  Input  Impeda,m:e  of  Vacmom.  Tubes  at 
Radio  Frequency. — JULIUS  WEINBERGER. — It  is  shown 
experimentally  that  the  input  impedance  of  a  three- 
element  vacuum  tube  at  radio  frequency  is  not  infinite, 
as  heretofore  supposed,  but  that  because  of  the 
capacitive  coupling  between  input  and  output  circuits 
within  the  tube  itself  the  input  impedance  greatly 
depends  on  the  character  of  the  output  circuit.  Experi- 
ments with  resistance  in  the  output  circuit  are  given 
and  a  theory  is  advanced  to  explain  the  results  observed. 
— Proceedings  of  the  Institute  of  Radio  Engineers,  Aug- 
ust, 1920. 

Miscellaneous 

Method  for  Locating  Buried  Cond%ictors. — DlECK- 
MANN. — A  long-buried  conductor,  for  instance  a  cable 
or  a  pipe  line,  will  tend  to  direct  and  concentrate  elec- 
tromagnetic waves  traveling  over  the  ground  where  the 
conductor  lies  buried.  This  is  utilized  for  detennining 
the  location  of  such  conductors  in  a  method  patented  by 
the  Gesellschaft  fiir  drahtlose  Telegraphic.  A  big  coil 
antenna  excited  from  an  ordinary  spark  station  on  a 
motor  car  serves  as  a  transmitter,  and  a  similar  coil 
antenna  is  used  for  receiving.  The  two  antenna  frames 
are  carried  along  the  ground,  and  the  man  receiving  the 
message  has  to  direct  the  carriers  till  a  maximum  of 
sound  is  heard  in  his  headphones.  A  wave  length  of 
1,500  m.  is  employed,  and  using  a  200-watt  transmitter, 
the  antenna  frames  must  be  kept  40  ft.  or  50  ft.  (12  m. 
or  15  m.)  apart  to  avoid  direct  induction.  Even  a  thin 
lead-covered  single-pair  telephone  cable  5  ft.  or  6  ft. 
(1.5  m.  or  1.8  m.)  deep  could  be  located  within  a  few 
feet  by  means  of  this  outfit. — Elektrotechnische  Zeit- 
schrift,  June  3,  1920. 

Greatly  Increased  Use  of  Electricity  in  the  Production 
of  Various  Metals. — Disregarding  electrochemical  proc- 
esses, electricity  is  used  in  the  metallurgy  of  the  follow- 
ing metals,  either  as  a  heating  agent  or  for  its  electro- 
lytic efi'ect:  Pig  iron,  steel,  cast  iron,  the  ferro-alloys, 
aluminum,  copper,  brass,  lead,  zinc,  gold  and  silver.  The 
power  used  in  these  processes  in  the  United  States  and 
Canada  is  estimated  as  approximately  1,300,000  kva.,  not 
including  motor  load.  The  following  table  gives  informa- 
tion regarding  electric  furnaces  for  smelting  of  iron  ore: 


Countrj' 

Sweden 

\i»rwny 

Norway 

Switzerland. . 
.lapan. . . 
Italy 


Typo 
of 
Furnaces 
Shaft 
Pit 
Shaft 
Shaft 
Shaft 
Shaft 


Number 

of 
Furnaces 
19 
3 
I 
2 
2 
6 


Siieof 
Unit*, 
Kva. 
2.000  to  7.000 
1.200 
3.000 
3.000 
3.000 
3.000 


Transformer 

Capacity 

64.000 

3.600 

3.000 

6.000 

6.000 

18,000 


It  should  be  noted  that  the  shaft  furnace  appears  to  be 
especially  adapted  for  the  production  of  low  carbon  and 
silicon  iron,  and  not  foundry  iron.  It  operates  best  with 
charcoal  as  a  reducing  agent. — Toronto  Electrical  News, 
Sept.  1,  1920. 
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A  DECISION  declaring  discrimi- 
natory all  existing  special 
power  contracts  of  the  Utah 
Power  &  Light  Company  has  been 
rendered  by  the  Utah  Public  Utili- 
ties Commission,  which  has  ordered 
standard  schedules  applied  to  these 
contracts.  The  contracts  under  in- 
vestigation were  with  copper-min- 
ing companies,  and  their  abrogation 
will  add  approximately  $1,000,000 
to  the  revenue  of  the  electric  com- 
pany. 

John  W.  Lieb,  M.  S.  Sloan,  Frank 
He  lley  and  five  other  men  prominent 
in  utility  management  have  been  ap- 
pointed by  Public  Service  Commis- 
sioner Lewis  Nixon  of  New  York  to 
form  a  committee  to  supervise  and 
police  coal  distribution  to  public 
service  companies  in  that  city. 

Nebraska  may  give  its  State  Rail- 
way Commission  full  power  to  regu- 
late all  public  utilities  as  the  result 
of  the  adoption  of  a  constitutional 
amendment  by  the  voters. 

Bond  and  note  issues  of  electric 
light  and  power  companies  for  the 
past  week  totaled  $9,000,000,  three 
companies  being  represented.  Inter- 
est under  8  per  cent  is  borne  by  two 
of  these  issues. 

The  entire  Board  of  Public 
Utility  Commissioners  of  New  Jer- 
sey has  been  dismissed  by  Governor 
Edwards,  who  alleges  undue  favor  to 
the  bodies  under  its  control.  The 
State  Senate  has  i-efused  to  confirm 
the  new  appointees,  and  the  courts 
will  probably  have  to  pass  on  the 
legality  of  the  Governor's  action, 
the  old  board  meanwhile  continuing 
to  exist. 

An  estimate  made  by  the  Geo- 
logical Survey  of  bituminous-coal  re- 
serves as  of  March  1  and  June  1  of 
this  year  places  the  amount  in  stor- 
age by  electrical  utilities  as  three 
weeks'  supply  on  the  former  date 
and  three  weeks  and  one  day's  sup- 
ply on  the  latter.  This  was  only 
about  44  per  cent  of  the  supply 
eleven  months  previous  to  March  1. 

Exorbitant  rates  charged  for  de- 
mand loans  by  New  York  City  banks 
are  declared  by  the  Controller  of  the 
Currency  to  play  a  large  part  in  the 
high  price  of  new  capital.  As  much 
as  .30  per  cent,  he  asserts,  has  been 
paid  for  such  loans. 

Oregon  is  considering  the  estab- 
lishment of  an  industrial  court  along 
the  lines  of  the  one  now  functioning 
in  Kansas. 

The  St.  Lawrence  waterway  plan 
has  received  the  indorsement  of  the 
Hydro-Electric  Power  Commission 
of  Ontario. 


Little  change  is  reported  in  the 
market,  though  prices  are  stiffening 
in  a  measure  in  New  England  and 
along  the  Atlantic  seaboard.  Else- 
where there  is  a  slight  tendency  in 
the  opposite  direction.  Transporta- 
tion is  generally  improving  and 
stocks  are  commonly  large,  though  a 
shortage  in  rigid  conduit  still  ob- 
tains. Collections  are  reported  no 
better,  except  in  the  Chicago  district. 
Retailers  are  holding  back  Christ- 
mas orders.  Building  is  at  what  is 
perhaps  its  lowest  ebb. 


News 
in  Brief 

Sii/mmary      of      Market 
Conditions  and  of  Re- 
cent and  Approaching 
Happenings  of  Im- 
portance to  the 
Industry 


Wire  prices  are  following  raw 
material  down.  The  demand  for 
copper  wire,  both  bare  and  insulated, 
is  at  a  low  level  and  cancellations, 
especially  from  automobile  manufac- 
turers, have  been  received. 

Cuba  affords  an  important  field 
for  the  sale  of  electric  fixtures,  ac- 
cording to  a  recent  report  of  foreign 
trade  promoters.  Use  of  electricity 
on  the  island  is  asserted  to  be  in- 
creasing fast. 

The  first  flat-rate  increase  in  the 
history  of  the  Worcester  (Mass.) 
Electric  Light  Company  has  been 
announced,  its  commercial  lighting 
rates  rising  from  7i  cents  to  9  cents 
per  kilowatt-hour,  owing  to  the  cost 
of  coal,  which  has  lately  increased 
to  $15  per  ton.  Power  rates  are 
unaffected. 

Manufacturing  interests  in  New 
England  will  seek  early  legislation 
establishing  fuel  commissions  in 
their  several  states. 

Segregation  of  the  scenic  areas  of 
national  parks  to  prevent  their  ex- 
ploitation while  permitting  the  de- 
velopment of  non-scenic  areas  is  to 
be  urged  before  the  next  session  of 
Congress. 

An  accounting  system  for  the 
Federal  Povifer  Commission  is  to  be 
worked  out  by  the  Corps  of  Engi- 
neers, and  a  chief  accountant  will  be 
chosen  in  the  near  future. 


The  question  of  private  develop- 
ment versus  state  ownership  and 
operation  of  the  water  powers  of 
New  York  has  become  an  issue  in 
the  pending  election.  Governor  Smith 
favoring  the  latter  policy. 

Many  technical  societies  were  to 
take  action  this  week  or  will  take 
action  in  the  near  future  on  the 
question  of  joining  the  Federated 
American  Engineering  Societies. 

Co-operative  electrical  campaigns 
have  been  launched  at  Winnipeg  and 
Montreal  to  cover  the  Canadian 
provinces   of   Manitoba   and   Quebec 

respectively. 

Station-operating  men  of  the 
Ohio  Electric  Light  Association  met 
at  Dayton  to  consider  the  need  for 
investigation   of  boiler  refractories. 

Possession  of  certificates  of  in- 
spection by  the  policy  holders  is  to 
be  insisted  on  more  strictly  by  fire 
insurance  companies  in  cases  of  fire 
supposed  to  have  been  caused  by 
electrical  defects. 

Short-term  notes  backed  by  long- 
term  bonds  were  advised  for  the  cur- 
rent financing  of  public  utilities  in 
the  address  made  by  Harry  E.  Men- 
des  before  the  American  Electric 
Railway  Association  at  its  Atlantic 
City  convention. 

With  the  partial  replenishment  of 
the  streams  by  rain  in  California, 
the  Power  Administration  restric- 
tions on  the  use  of  electricity  for 
sign  and  display  lighting  and  in  in- 
dustry have  been  rescinded. 

Six  new  advertisements  of  water- 
power  projects  have  been  made  by 
the  Federal  Power  Commission,  all 
except  one  being  for  Pacific  Coast 
developments. 

The  failure  of  the  Swiss  Electro 
Bank  as  a  result  of  the  foi-eign  ex- 
change situation  is  announced. 

State  utility  commissioners  will 
meet  in  Washington  on  Nov.  9-12, 
when  round-table  discussions  on 
various  phases  of  commission  work 
will  take  place. 

Suit  against  the  Simplex  and 
Westinghouse  companies  by  the 
Majestic  Electric  Development  Com- 
pany for  infringement  of  heater 
patents  has  been  won  by  the  defend- 
ants in  the  United  States  District 
Court  in  Idaho.  The  plaintiff  com- 
pany will  appeal  the  case. 

Exports  of  electrical  materials  for 
the  first  eight  months  of  1920  were 
$61,022,.347,  comparing  with  $62,- 
294,672  in  1919.  A  great  jump  in 
exports  of  rheostats  in  August  is 
reported. 
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Special   Pow«'r    liate^  in   Utah   Held 
Discriminatory 

THE  Public  Utilities  Commission  of  Utah  has  just 
rendered  a  decision,  effective  Oct.  22,  whereby  all  ex- 
isting special  power  contracts  of  the  Utah  Power  & 
Light  Company  with  customers  in  Utah  are  declared  dis- 
criminatory and  this  business  is  ordered  placed  on 
standard  schedules.  This  finding  is  the  result  of  the 
hearing  which  has  been  going  on  for  some  time  before 
the  commission  in  a  special  contract  case.  The  order 
means  an  additional  revenue  to  the  power  company  of 
approximately  $1,000,000  annually.  The  special  cus- 
tomers will  probably  appeal  to  the  State  Supreme  Court. 
These  special  contracts  date  back  many  years  to  a 
Hme  before  the  present  company  was  organized.  They 
.vere  made  at  an  extremely  low  rate  with  copper-mining 
nterests  which  were  represented  on  the  controlling 
joard  of  the  power  supply  company. 


To  Urge  Laws  Preventing  Exploitation  of 
Scenic  Areas  of  National  Parks 

SEGREGATION  of  the  scenic  areas  within  the 
national  parks  almost  certainly  will  be  asked  of  the 
next  session  of  Congress.  The  boundaries  of  most  of 
the  national  parks  include  vast  areas  of  non-scenic 
lands.  It  is  believed  that  power  and  irrigation  develop- 
ment can  best  be  carried  on  if  there  is  an  absolute 
separation  of  the  scenic  from  the  non-scenic  land. 
Under  such  conditions  legislation  prohibiting  any  class 
of  exploitation  of  the  scenic  areas  would  be  final.  On 
the  other  hand,  as  long  as  the  present  boundaries  exist 
there  will  be  a  constant  effort  to  secure  legal  authority 
to  permit  of  certain  types  of  exploitation. 

The  matter  is  of  special  importance  at  this  time  when 
a  number  of  new  park  areas  are  under  consideration. 
It  is  believed  that  the  public  is  in  .sympathy  with  an 
absolute  prohibition  of  exploitation  on  areas  of  out- 
standing scenic  value,  but  it  is  equally  probable  that  the 
public  does  not  want  to  see  commercial  developments 
halted  on  non-scenic  lands. 


Fight  on  State  or  Private  Control  of 
Vk'ater  Powers  in  New  York 

WHETHER  the  state  or  private  interests  .shall  own 
and  develop  the  water-power  resources  of  New 
Y"ork  is  becoming  one  of  the  dominating  issues  of  this 
year's  gubernatorial  contest  in  the  Empire  State. 
Governor  Smith  is  running  for  re-election  on  a  state 
development-ownership-control-platform,  while  .ludge 
Miller,  the  Republican  nominee,  takes  the  position  that 
greater  benefits  will  accrue  to  the  people  of  the  state 
through   private    development    and    operation. 

Governor  Smith  very  clearly  stated  his  position  on 
water-power  development  this  week  as  follows :  "I  am 
for  state  development,  state  ownership  and  state  control 


because  I  am  sure  that  is  the  only  way  in  which  the 
people  will  themselves  get  any  benefit  from  this  God- 
given  resource,  because  under  private  development  the 
price  of  electricity  is  exactly  the  same  in  Buffalo,  where 
it  is  developed  from  the  Falls,  as  it  is  in  the  city  of 
New  York,  where  every  bit  of  it  is  developed  from  coal 
which  is  dragged  all  the  way  from  Pennsylvania." 


I-ower  Yields  on  New  Utility  Financing 

BOND  and  note  issues  of  electric  light  and  power 
companies  for  the  past  week  total  $9,000,000,  with 
three  companies  represented.  Of  this  total,  $2,500,000 
is  in  fifteen-year,  8  per  cent  secured  gold  notes  of  the 
Middle  West  Utilities  Company  offered  at  96  to  yield 
the  investor  8.5  per  cent. 

Of  the  two  bond  issues,  one  is  $5,000,000  in  7'  per 
cent  sinking  fund  gold  bonds  of  the  Wisconsin  Electric 
Power  Company.  These  bonds,  which  are  offered  at  99 
and  mature  Oct.  15,  1945,  yield  but  slightly  more  than 
7.5 — a  return  that  is  below  the  average  for  this  class 
of  securities  in  the  la.st  six  months.  The  remaining 
$1,500,000  is  in  thirty-year,  first  mortgage  7  per  cent 
gold  bonds  of  the  Kentucky  &  West  Virginia  Power 
Company,  Inc.,  sold  at  91'  and  yielding  7i'. 


Co-operative  Campaigns  Launched 
at  Winnipeg  and  Montreal 

CO-OPERATIVE  campaigns  for  the  intensive  devel- 
opment of  the  local  electrical  markets  in  the 
Canadian  provinces  of  Manitoba  and  Quebec  have  been 
launched  as  the  result  of  great  meetings  of  all  branches 
of  the  electrical  industiy  held  at  Winnipeg  Oct.  13  and 
14  and  at  Montreal  Oct.   19  and  20. 

Nearly  four  hundred  electrical  men  attended  the  Win- 
nipeg banquet  at  the  Royal  Alexandria  Hotel  Oct.  14, 
when  W.  L.  Goodwin,  M.  C.  Turpin  and  others  outlined 
a  plan  for  co-operation  in  Manitoba.  The  guests  of 
honor  at  this  dinner  included  many  Manitoba  notables, 
among  them  the  Premier,  the  Mayor  of  Winnipeg.  .1. 
G.  Glassco,  manager  of  the  city  lighting  plant;  J.  M. 
Leamy,  power  commissioner,  and  others.  As  the  result 
of  several  enthusiastic  meetings  a  co-operative  cam- 
paign was  undertaken  by  the  local  Electrical  Develop- 
ment League,  with  J.  E.  Gilmour,  Northern  Electric 
Company,  as  chairman,  and  J.  G.  Smith,  Great  West 
Electric  Company,  as  secretary-treasui'er. 

More  than  five  hundred  electrical  men  of  Montreal 
and  the  Province  of  Quebec  attended  the  series  of  meet- 
ings culminating  in  that  of  the  Montreal  Electrical 
League  Oct.  20,  when  plans  were  outlined  by  a  local 
committee  of  the  industry  for  the  institution  of  an  elec- 
trical co-operative  campaign  in  Montreal  and  the 
Province  of  Quebec.  W.  L.  Goodwin,  S.  A.  Chase  and 
others  told  of  the  results  of  the  electrical  co-operative 
campaign  in  California  and  the  organization  of  similar 
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campaigns  in  Oregon,  Washington  and  British  Colum- 
bia. After  adopting  a  plan  of  organization  the 
Electrical  Co-operative  Association  of  the  Province  of 
Quebec  was  formally  organized  to  begin  work  with 
officers  as  follows: 

Honorary  president,  J.  S.  Nonis,  vice-president  Montreal 
Light,  Heat  &  Power  Consolidated;  president,  K.  B.  Thorn- 
ton, general  manager  Montreal  Public  Service  Corporation; 
vice-presidents,  J.  B.  Woodyatt,  general  manager  Southern 
Canada  Power  Company;  J.  W.  Pilcher,  Canadian  General 
Electric  Company;  M.  K.  Pike,  general  sales  manager 
Northern  Electric  Company;  F.  J.  Parsons,  manager  Mc- 
Donald &  Willson;  N.  Simoneau,  Simoneau  Electric  Con- 
tracting Company;  Dr.  L.  A.  Herdt,  McGill  University. 

An  advisory  committee  was  elected  with  these  mem- 
bers: 

Power  company  representatives:  W.  O'Brien,  chaiiroan, 
Montreal  Light,  Heat  &  Power  Consolidated;  L.  C.  Haskell, 
secretary-treasurer  pro  tern..  Southern  Canada  Power  Com- 
pany; R.  J.  Beaumont,  Shawinigan  Water  &  Power  Com- 
pany; N.  L.  Engel,  Montreal  Public  Service  Corporation; 
W.  J.  Lynch,  Quebec  Railway,  Light  &  Power  Company. 

Manufacturer.s'  representatives:  C.  Duncan,  manager 
Duncan  Electrical  Company;  George  Wight,  Monarch  Elec- 
tric Company;  C.  P.  Nedbury,  general  manager  Canadian 
Westinghouse  Company. 

Jobbers'  representatives:  J.  W.  Pilcher,  general  manager 
Canadian  General  Electric  Company;  M.  K.  Pike,  general 
sales  manager  Northern  Electric  Company;  S.  W.  Smith, 
president  Electrical  Equipment  Company. 

Contractor-dealers'  representatives:  J.  A.  St.  Amour, 
Montreal;  F.  Parsons,  McDonald  &  Wilson,  Montreal;  A. 
Doddrige,  manager  Quebec  Electric  Company,  Quebec;  J. 
Nault,  Nault  &  Brown,  Three  Rivers;  W.  Wiggett,  Electric 
Repair  &  Contracting  Company,  Sherbrooke. 

Consulting  engineers:  J.  M.  Robertson,  J.  M.  Robertson 
&  Company;  DeGaspe  Beaubien. 

Bell  Telephone  Company  representative:  W.  H.  Winter, 
general  superintendent  of  plant  Bell  Telephone  Company 
of  Canada. 

Ohio  Operating  Men  See  Need  for 
Investigation  of  Refractories 

ABOUT  forty  Ohio  central-station  operating  men  met 
1  at  Dayton  on  Wednesday  of  this  week  under  the 
auspices  of  the  station-opei-ating  committee  of  the  Ohio 
Electric  Light  Association.  C.  D.  Zimmerman  of  the 
Cleveland  Electric  Illuminating  Company  reviewed 
the  results  obtained  with  powdered  coal  in  central 
power  stations  and  outlined  the  conditions  under  which 
pulverized  fuel  firing- and  stoker  firing  may  each  be 
u.sed  to  the  best  advantage. 

A  round-table  discussion  on  boiler  furnace  linmgs 
seemed  to  indicate  the  need  of  an  investigation  to 
determine  the  conditions  for  which  different  available 
refractories  are  best  suited.  George  A.  Orrock  of  New 
York  read  a  paper  on  the  development  of  power-plant 
efficiency. 

Short-Tenn  Notes  Backed  by  Long-Term 
Bonds  Advised  for  Financing 

WITHOUT  necessarily  desiring  to  lay  down  a  fixed 
rule  under  the  present  abnormal  conditions,  it  is 
probably  the  l)est  policy  for  public  utilities  to  issue 
short-term  notes  at  market  rates,  secured  by  long-term 
treasury  bonds  at  normal  rates  deposited  as  collateral 
for  the  short-term  notes.  This  was  the  assertion  made 
by  Harry  E.  Mendes  of  Touch,  Niven  &  Company,  New 
York,  last  week  before  the  annual  convention  of  the 
American  Electric  Railway  Association.     The  underly- 


ing assumption,  of  course,  the  speaker  said,  is  that  upon 
maturity  of  the  short-term  notes  conditions  in  the  finan- 
cial world  will  have  adjusted  themselves  to  a  more 
normal  basis  and  that  it  will  then  be  possible  to  issue 
the  long-term  bonds  in  substitution  for  the  notes. 


California  Contractors  Continue  "More 
Outlets"  Campaign 

REALIZING  the  benefits  of  the  installation  of  suffi- 
.  cient  convenience  outlets,  the  California  State  As- 
sociation of  Electrical  Contractors  and  Dealers  has 
appointed  a  committee  to  assist  further  in  the  work 
that  the  California  Co-operative  Campaign  has  done 
along  this  line.  Invitations  have  been  given  the  Amer- 
ican Institute  of  Electrical  Engineers,  Illuminating  En- 
gineering Society  and  the  American  Society  of  Mechan- 
ical Engineers  to  appoint  unifying  committees. 


New  Jersey  Governor  Having  Trouble 
Ousting  Utilities  Commission 

THE  Board  of  Public  Utility  Commissioners  of  New 
Jersey  has  been  dismissed  by  Governor  Edwards  on 
the  ground  that  the  commission  had  been  too  favorable 
to  the  utilities.  A  new  commission  has  been  appointed 
by  the  Governor,  but  the  State  Senate  has  refused  to 
confirm  the  appointments,  so  that  for  the  present  the 
old  board  will  continue  in  existence. 

In  taking  this  action  the  New  Jersey  Senate  adopted 
a  resolution  to  the  effect  that  as  there  was  grave  legal 
doubt  as  to  the  power  of  the  Governor  to  oust  the 
commission  and  to  appoint  a  new  body,  nominations  of 
all  prospective  members  be  referred  to  the  Senate  ju- 
diciary committee  and  the  Attorney-General  be  directed 
to  take  steps  to  institute  legal  proceedings  to  determine 
the  legality  of  the  Governor's  action. 

The  names  of  the  nominees  for  the  new  board  as  sub- 
mitted are:  Representative  J.  A.  Hamill;  Arthur  A. 
Quinn,  president  of  the  New  Jersey  State  Federation  of 
Labor;  Walter  F.  Whittemore,  State  Highway  Commis- 
sioner and  a  civil  engineer;  Treadwell  Cleveland,  mem- 
ber of  editorial  staff  of  Newark  Evening  Netvs  and  be- 
fore that  assistant  in  the  Forestry  Service;  ex-Senator 
James  A.  C.  Johnson. 


State  Utility  Commissioners  to  Discuss 
Public  Relations 

A  VARIATION  in  the  program  of  the  convention 
of  the  National  Association  of  Railway  and 
Utilities  Commissioners  will  be  made  this  year  in 
that  considerable  time  will  be  devoted  to  round- 
table  conferences  on  topics  not  covered  by  the  standing 
committees.  Four  topics  have  been  selected  for  dis- 
cussion, including  "Enforcement  of  Sei"vice  Standards" 
and  "Public  Relations." 

The  thirty-second  annual  convention  of  the  associa- 
tion will  be  held  in  Washington,  D,  C,  Nov.  9-12,  in 
the  main  hearing  room  of  the  Interstate  Commerce 
Commission,  in  the  commission  building. 

Reports  of  the  following  standing  committees  will  be 
of  particular  interest  to  the  public  utilities:  Safety  of 
operation  of  public  utility  companies,  service  of  public 
utility  companies,  public  utility  rates,  statistics  and 
accounts  of  public  utility  companies  (at  which  time  the 
uniform  classification  of  accounts  will  be  presented  for 
final  action),  valuation  committee,  capitalization  and 
intercorporate  relations,  state  and  federal  legislation. 
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Fuel    Distribution   Committee   Appointed 
for  New  York 

TO  SUPERVISE  and  police  the  coal  situation  of  the 
public  utility  companies  in  New  York  City  a  com- 
mittee to  be  known  as  the  New  York  Fuel  Distribution 
Committee  has  been  appointed.  The  members  of  the 
committee  are  J.  W.  Lieb,  vice-president  of  the  New 
York  Edison  Company,  chairman,  with  Frank  Hedley, 
president  of  the  Interborough  Rapid  Transit  Company; 
M.  S.  Sloan,  president  of  the  Brooklyn  Edison  Company ; 
Walter  R.  Addicks,  of  the  Consolidated  Gas  Company; 
C.  Andrade,  Jr.,  of  the  Wholesale  Coal  Trade  Associa- 
tion; W.  J.  Welsh,  of  the  New  York  &  Richmond  Gas 
Company;  R.  H.  Nexsen,  electrical  engineer  of  the  Pub- 
lic Service  Commission,  and  C.  W.  Wilder,  of  the  New 
York  Edison  Company,  secretary. 


Government  Estimate  of  Coal  Reserves  of 
Electric  Public  Utilities 

AN  ELABORATE  report  on  consumers'  stocks  of 
L  bituminous  coal  as  of  March  1  and  June  1,  1920, 
prepared  by  the  Geological  Survey  in  co-operation  with 
the  United  States  Bituminous  Coal  Commission  and  the 
Council  of  National  Defense,  has  the  following  state- 
ments under  the  heading  of  "Electric  Public  Utilities": 

Electric  public  utility  plants  consume  between  5  and  6 
per  cent  of  the  country's  output  of  fuel.  In  1917  they 
n-quired  ;!1,693,000  net  tons  of  soft  coal.  Two  years  later 
their  combined  consumption  of  bituminous  and  steam  sizes 
of  anthracite  was  :J5,000,000  tons.  The  reserves  at  electric 
utility  plants  are  therefore  an  important  item  in  the  total 
quantity  of  coal  in  storage.  The  average  reserve  on  July 
15,  1918,  was  sufficient  for  five  weeks  and  four  days'  opera- 
tion. From  Nov.  11,  1918,  to  Jan.  1,  1919,  stocks  averaged 
about  seven  weeks'  supply.  During  the  first  quarter  of 
1919  the  average  decreased  from  seven  weeks  to  six  weeks 
and  si.x  days.  On  March  1,  1920,  the  average  had  dropped 
to  three  weeks'  supply,  or  only  44  per  cent  of  what  it  had 
been  eleven  months  before.  The  percentage  of  decrease 
during  those  eleven  months  was  greater  for  the  electric 
utilities  than  for  any  other  general  class  of  consumers 
except  the  steel  plants  and  the  railroads.  One  reason  for 
this  condition  appears  to  be  that  the  very  larjje  group  of 
electric  plants  in  the  industrial  Northeast  was  especially 
affected  by  the  coal   strike  of   November-December,   1919. 

During  the  period  from  March  1  to  June  1,  1920,  stocks 
at  electric  plants  increased  slightly,  amounting  on  June  1 
to  three   weeks  and  one   day's  supply. 


Broad  Profjram  Laid  Out  for  South- 
eastern N.  E.  L.  A.  Convention 

THE  annual  convention  of  the  Southeastern  Geo- 
graphic Section,  National  Electric  Light  Asso- 
ciation, wilt  be  held  at  ]\Iiami,  Fla.,  on  Nov.  16,  17,  18 
and  19,  with  the  Urmey  Hotel  as  headquarters.  From 
the  outlook  at  the  present  time  this  convention  promises 
to  be  one  of  the  most  successful  meetings  that  the  sec- 
tion has  ever  held.  Papers  expected  are:  "Regulation 
of  Public  Utilities."  by  A.  J.  Maxwell  of  the  North 
Carolina  Public  Service  Commission;  "Public  Pol- 
icy," by  Z.  V.  Taylor,  president  Southern  Public 
Utilities,  Charlotte,  N.  C;  "Safety  Work,"  by  W.  R. 
Lloyd,  manager  casualty  department  Alabama  Power 
Company,  Birmingham;  "Steam-Plant  Operation,"  by 
C.  A.  Greenidge,  chief  engineer  J.  G.  White  Manage- 
ment Corporation;  "Design  and  Construction  of  2,300- 
Volt  Distribution  Lines,"  by  T.  H.  Rice,  engineering  de- 


partment Henr>'  L.  Doherty  Company;  "Labor  and  Em- 
ployment Methods,"  by  J.  T.  Trazzare,  manager  em- 
ployment and  public  relations  department  Georgia  Rail- 
way &  Power  Company,  Atlanta;  "Accounting,"  by  F.  B. 
Culley,  assistant  treasurer  Augusta-Aiken  Railway  & 
Electric  Corporation ;  "Association  Activities,"  by  M. 
H.  Aylesworth,  executive  manager  National  Electric 
Light  Association;  "Automatic  Generating  Stations  and 
Substations,"  by  T.  F.  Barton,  engineer  General  Elec- 
tric Company,  Schenectady,  N.  Y.;  "Electrical  Mer- 
chandising," by  S.  A.  Chase  and  W.  L.  Goodwin. 

The  social  side  of  the  program  has  not  been  neg- 
lected. The  first  night's  entertainment  has  Ijeen  turned 
over  to  the  manufacturers  and  jobbers.  The  evening 
of  the  eighteenth  there  will  be  a  trip  to  Bimini  Island, 
returning  to  Miami  on  the  next  afternoon. 

The  Florida  Ice  and  Public  Utilities  Association  will 
meet  at  Miami  on  Nov.  15  and  16. 


R 


Rain  Comes  and  Restrictions  Go 
in  California 

ECENT    rains    in    California    have    replenished    the 


streams  to  a  limited  degree  and  have  released  the 
electric  power  that  was  being  used  for  irrigation  pump- 
ing. As  a  result  Power  Administrator  Butler  last  week 
issued  an  order  eliminating  re.strictions  on  the  use  of 
electricity  for  sign  and  display  lighting,  and  prohibited 
lamps  in  stores,  theaters  and  streets  came  into  use 
again.  The  restrictions  on  the  industrial  use  of  elec- 
tricity have  also  been  removed.  Steam  plants  must  still 
be  operated  to  their  full  capacity. 


Many  Societies  to  Take  Action 
on  Federation  Soon 

IN  ADDITION  to  the  thirteen  societies  that  have 
already  become  charter  members  of  the  Federated 
American  Engineering  Societies,  seven  societies  to 
which  an  invitation  to  become  charter  members  has 
been  extended  were  to  have  considered  the  question  this 
week  and  ten  others  at  later  dates,  as  indicated  below: 

American  Institute  of  Architects. — Favorable  report  of 
committee  will  be  considered  by  board  of  directors  at 
November  meeting. 

American  Society  of  Civil  Engineers. — Ballot  in  progress 
to  be  canvassed  Nov.  8. 

Albany  Society  of  Civil  Engineers. — Oct.  26. 

Associated  Engineering  Societies  of  St.  Louis. — Oct.  20. 

Brooklyn  Engineers'  Club. — Nov.  11. 

Engineers  and  Architects'  Club  of  Louisville. — Oct.  19. 

Engineers'  Club  of  Cincinnati. — Oct.  21. 

Engineers'  Club  of  Columbus. — Oct.  29. 

Engineers'  Club  of  Philadelphia. — Nov.  13. 

Engineers'  Club  of  St.  Louis. — Oct.  20. 

Engineering  Society  of  Wisconsin. — Feb  11-12. 

Engineering  Society  of  Western  Pennsylvania. — Nov.  4. 

Grand  Rapids  Engineering  Society. — Oct.  25. 

Iowa  Engineering  Society. — Oct.  20. 

Louisiana  Engineering  Society. — Nov.  8. 

Mohawk  Valley  Engineers'  Club. — Nov.  4. 

National  Fire  Protection  .Association. — Oct.  21. 

Washington  Society  of  Engineers. — Oct.  20. 

The  following  societies  have  referred  the  matter  to 
a  special  committee  for  report  at  an  early  date:  Asso- 
ciated Engineers  of  Spokane,  Boston  Society  of  Civil 
Engineers,  Colorado  Society  of  Engineers,  Illinois 
Society  of  Engineers,  Illuminating  Engineering  Society 
(by  its  council),  Oregon  Technical  Council,  Rochester 
Engineering  Society,  Society  of  Automotive  Engineers 
and  Western  Society  of  Engineers. 
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Commoltiwealtli  Edison  Company  Issuing 
$5,000,000  of  Stock  at  Par 

THE  Commonwealth  Edison  Company  is  offering  a 
new  capital  stock  issue  of  a  little  more  than  $5,000,- 
OOO  par  value  to  present  stockholders  at  par.  Each 
stockholder  may  subscribe  for  an  amount  equal  to  10 
per  cent  of  his  present  holdings.  If  stockholders  desire, 
they  may  surrender  their  subscription  rights,  for  which 
the  company  will  pay  $2.50  per  share  of  new  stock.  Such 
stock  will  be  offered  to  customers  and  company  em- 
oloyees. 

Accounting  System  Being  Worked  Out 
by  Federal  Power  Commission 

AN  ACCOUNTING  system  to  be  used  by  the  Federal 
,  Power  Commission  in  its  handling  of  applications 
and  preliminary  permits,  licenses  and  valuations,  and  in 
its  relation.ship  with  the  states,  is  to  be  worked  out  by 
the  Corps  of  Engineers.  The  power  commission  will 
choose  its  chief  accountant  in  the  very  near  future. 
He  will  work  with  the  engineer  accountants,  and  as  it  is 
probable  that  an  Interstate  Commerce  Commission  ac- 
countant will  be  selected,  he  will  bring  to  the  engineers 
the  experience  gained  in  I.  C.  C.  valuation  work.  The 
National  Electric  Light  Association  has  been  asked  to 
co-operate  in  the  preparation  of  this  system  of  account- 
ing. The  commission  is  verj'  anxious  that  other  organi- 
zations contribute  such  ideas  as  they  may  have  on  this 
subject.  Private  interests  and  individuals  generally 
also  are  being  looked  to  to  supply  suggestions  in  this 
connection. 

Intensive  work  on  the  remainder  of  the  regulations 
to  be  i.ssued  in  connection  with  the  water-power  act  has 
been  begun  by  the  Federal  Power  Commission.  Those 
portions  of  the  regulations  which  have  not  been  i.ssued 
are  those  which  present  the  greatest  difficulties,  but  as 
the  time  is  rapidly  approaching  when  they  must  be  u.sed 
every  effort  will  be  made  to  complete  them  in  satis- 
factory form  at  an  early  date. 

The  Federal  Power  Commission  has  taken  possession 
of  its  permanent  quarters  in  the  Interior  Building  at 
Washington. 

Electrical  Inspectors  Discuss  Grounding 
of  Secondaries 

RULE  15  A  of  the  National  Electrical  Code,  relating 
.  to  the  grounding  of  secondaries,  received  the  most 
attention  at  the  meeting  in  Philadelphia  last  week  of 
the  Electrical  Conference  and  the  National  Association 
of  Electrical  Inspectors.  The  meeting,  which  was  pre- 
sided over  by  Washington  Devereux,  president  of  the 
association,  was  very  largely  attended.  W.  .J.  Canada, 
engineer  of  the  National  Electric  Light  Association,  who 
was  largely  responsible  for  the  writing  of  Rule  15  A 
iirto  the  code,  explained  it  in  great  detail.  Numerous 
points  relative  to  this  rule  anc  grounding  generally 
were  brought  up  in  the  question  box  which  was  (he 
feature  of  the  meeting. 

It  was  generally  admitted  that  the  grounding  of 
secondaries  had  proved  very  beneficial,  but  on  the  sub- 
ject of  individual  service  grounds  there  was  con- 
siderable debate.  Other  points  that  were  di.scussed 
extensively  were  multiple  ground.s,  the  ju.stification  for 
long  grounds  to  the  nearest  water  source  and  ground 
clamps. 


A.  R.  Small  and  Dana  Pierce,  both  of  the  Under- 
writers' Laboratories,  told  of  the  history  of  approved 
devices  and  spoke  of  the  inspection  work  of  the  labora- 
tories. Dr.  M.  G.  Lloyd  of  the  Bureau  of  Standards 
spoke  on  .^afety  with  especial  reference  to  the  Safety 
Code  of  the  bureau  and  its  relation  to  the  National 
Electrical  Code, 


Investigating  Internal  Temperatures  of 
Large  Generators 

THAT  a  large  number  of  recently  built  generators 
are  provided  with  embedded  temperature  detectors 
for  the  purpose  of  furnishing  actual  data  upon  which 
to  base  estimates  of  hot-spot  temperatures  in  large 
machines  was  brought  out  at  a  meeting  of  the  standards 
committee  of  the  American  Institute  of  Electrical 
Engineers  held  in  New  York  last  week.  This  will 
prove  particularly  useful,  it  was  said,  in  connection  with 
the  effort  to  show  that  the  American  method  of  rating 
electrical  machinery  should  be  adopted  by  the  Inter- 
national Electrotechnical  Commission.  It  is  the  present 
expectation  that  the  next  meeting  of  the  advisory  com- 
mittees of  the  I.  E.  C.  will  take  place  in  Paris  early  in 
December  of  this  year. 


West  Virginia  Utility  Association 
Again   Operative 

FOR  the  first  time  since  ^he  war  the  West  Virginia 
Public  Utility  Association  became  operative  on 
Oct.  5,  when  the  first  annual  meeting  since  1917  was 
held.  During  and  immediately  after  the  war  the  asso- 
ciation was  inoperative,  but  the  meeting  on  the  fifth 
foreshadowed  a  resumption  of  activities  on  a  broad  and 
permanent  scale.  One  of  the  most  important  decisions 
of  the  conference  was  that  embracing  the  maintenance 
of  state  headquarters  permanently  in  Charleston  and 
the  employment  of  a  paid  secretary,  who  is  to  be  ap- 
pointed later.  The  gathering  of  men  from  over  the 
entire  state  represented  invested  capital  to  the  amount 
of  $46,000,000  in  public  utilities  which  employ  3  000 
men.  The  morning  meeting  was  almost  entirely  cor. 
fined  to  the  discussion  of  ways  and  means  of  co-operat- 
ing effectively  with  the  Public  Service  Commission. 

The  following  officers  were  elected :  President,  Herbert 
Markle  of  Rluefield,  of  the  Appalachian  Power  Com- 
pany; fir.st  vice-president,  C.  P.  Billings  of  Wheeling; 
second  vice-president,  M.  Hetzer  of  Moundsville;  third 
vice-president,  E.  W.  Alexander  of  Charleston;  treas- 
urer, A.  M.  Hill  of  Charleston. 


Oregon  Industrial  Court  Is  Proposed 

SETTLEMENT  of  all  industrial  disputes  and  the 
regulation  of  industries  by  three  judges  who  will 
constitute  a  court  of  industrial  relations  and  who  will 
be  appointed  by  the  Governor  is  the  purpose  of  a  bill 
which  will  be  presented  for  consideration  at  the  next 
.session  of  the  Oregon  Legislature.  Although  the  pro- 
posed bill  will  be  copied  to  .some  extent  from  the  indus- 
trial court  law  enacted  in  Kansas,  the  feature  of  that 
measure  which  provided  for  the  abolishment  of  the 
Public  Service  Commission  will  probably  not  be  fol- 
lowed. It  is  likely,  however,  that  the  bill,  if  enacted, 
will  merge  the  affairs  of  the  present  Public  Service 
Commission  with  the  tribunal  of  indu.strial  relations. 
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Additional  Water-Power  Projects  Being 
Advertised 

ADDITIONAL  water-power  projects  are  being  adver- 
..tised  by  the  P'ederal  Power  Commission  as  follows: 
Crown  Willamette  Company,  at  Oregon  City,  Ore.; 
Washington  Irrigation  &  Development  Company,  Co- 
lumbia River,  Priest  Rapids,  Washington;  Luther  Hill 
project  on  Sawmill  Creek,  California;  Pit  River  Power 
Company,  Pit  River,  California;  Davis  Power  Company, 
White  River  between  Arkansas  and  Missouri,  and 
Columbia  Valley  Power  Company,  Deschutes  River, 
Oregon. 

Nebraska  May  Have  Complete  Utility 
Regulation 

THE  recently  adopted  amendment  to  the  Nebraska 
constitution  requiring  utilities  to  report  to  the  State 
Railway  Commission  on  such  matters  as  may  be  directed 
is  construed  as  making  it  possible  for  the  Legislature 
to  pass  a  measure  enlarging  the  scope  of  the  present 
commission  to  include  electric  light  and  power  and  gas 
utilities.  The  wording  of  the  old  con.stitution  was 
ambiguous  and  there  was  some  doubt  whether  the 
Legislature  had  the  right  to  enlarge  the  powers  of  the 
commission.  The  amendment  clears  this  up,  and  it  is 
expected  that  the  Legislature  will  soon  act. 


Forty- 


-Million-Dollar  Construction  Plans 
of  Southern  California  Company 

PLANS  for  the  e.xpenditurc  of  more  than  $40,000,000 
in  the  extension  of  its  Big  Creek  atid  San  .loaciuin 
River  hydro-electric  projects  in  the  High  Sierras  have 
been  announced  by  the  Southern  California  Edison  Com- 
pany in  its  application  for  a  certificate  of  public  con- 
venience and  necessity.  The  items  include  the  con- 
struction of  a  dam  to  form  Florence  Lake,  a  tunnel  from 
that  lake  to  Huntington  Lake,  a  dam  to  form  Shaver 
Lake,  a  tunnel  and  penstocks  from  that  lake  to  Power 
House  2-A,  of  which  the  capacity  is  to  be  300,000  hp. ; 
a  tunnel  and  penstocks  from  Power  House  2  to  Power 
House  8,  which  is  to  have  a  total  capacity  of  120,000  hp. 
Other  details  of  this  project  were  given  in  the  Elec- 
trical World,  Sept.  11,  1020.  page  513. 


Comptroller  of  Currency  Ascribes  Dear 
Money  to  Wall  Street  Manipulation 

IX  CONNECTION  with  the  high  rates  that  public 
utilities  all  over  the  countr>-  have  to  pay  for  new 
capital  a  statement  issued  last  Monday  by  John  Skelton 
Williams,  Comptroller  of  the  Currency,  is  pertinent.  Mr. 
Williams,  while  disclaiming  any  intention  to  attack  Wall 
Street  interests,  blames  the  high  money  rates  in  large 
measure  on  the  exorbitant  prices  charged  for  demand 
loans  by  New  York  City  banks.  The  rates  for  these 
loans,  he  asserts,  are  fixed  by  a  small  coterie  of  Stock 
Exchange  brokei-s  and  are  subject  to  frequent  change. 
At  rates  varying  from  1-5  to  30  per  cent  the  national 
banks  in  New  York  City  lent  more  than  $600,000,000 
from  Oct.  1,  1919,  to  Aug.  1,  1920,  Mr.  Williams 
charges,  while  more  than  11,000  loans  aggregating 
$1 ,400,000,000  were  made  in  the  same  period  at  rates 
more  than  10  hut  less  than  1.5  per  cent.  The  total 
amount   of   demand    loans    made    by   the    national    and 


state  banks  and  trust  companies  of  New  York  City 
plus  the  loans  placed  for  their  correspondent  banks  is 
put  at  more  than  a  billion  dollars. 

"It  is  my  belief,"  the  Comptroller  declares,  "that  if 
the  call  money  rates  in  New  York  had  been  maintained 
at  6  per  cent  or  at  the  maximum  rates  which  are 
charged  in  other  money  centers,  as  I  believe  could  have 
been  done  with  a  reasonable  degree  of  co-operation 
upon  the  part  of  the  New  York  banks,  the  unprece- 
dented shrinkage  in  security  prices  in  the  past  twelve 
months  woul<l  not  have  taken  place  and  the  apparent 
loss  of  billions  of  dollars  in  values  would  have  been 
avoided." 

Overhead  Receives  Attention  of  Missouri 
River  Jobbers 

A  WELL-ATTENDED  annual  convention  of  the  Mis- 
souri River  Electrical  Distributers,  held  at  St. 
Louis,  Oct.  14  and  15,  was  marked  by  the  general 
discussion  of  the  jol)bers'  problem  in  maintaining  profit 
under  increasing  expense  and  of  the  probable  1921 
business.  It  was  agreed  that  overhead  expenses  would 
have  to  be  watched  more  carefully  than  ever  before. 

Interesting  papers  on  current  market  conditions  and 
the  realignment  and  balancing  of  stocks  through  co- 
operation among  jobbers  were  presented  by  George 
Corroa  of  the  Western  Electric  Company,  St.  Louis,  and 
F.  D.  Phillips,  Central  Telephone  &  Electric  Company, 
St.  Louis,  respectively.  The  question  of  bonuses  to 
salesmen,  based  on  gross  profits  and  volume  of  business, 
and  of  straight  salary  without  bonus,  was  also  dis- 
cussed. Kansas  City  was  chosen  as  the  place  for  the 
next  meeting,  probably  about  the  first  of  next  year. 


First  Electrically  Propelled  Ocean 
Freighter  Has  Trial  Trip 


THE  Eclipse,  the  first  general-cargo  merchant  vessel  to 
be  electrically  propelled,  was  given  its  trial  trip  on  Tues- 
day, Oct.  19,  in  and  about  Now  York  Harbor  by  the  United 
States  Shipping  Board.  The  ship  is  440  ft.  long  and 
has  a  deadweight  capacity  of  11,868  tons.  Its  propulsion 
machinery  consists  of  an  adjustable  speed  (20  to  110  per 
cent)  marine  turbine-generator  set  (shown  in  the  accom- 
panying illustration)  and  a  3,000-hp.,  three-phase  induction 
motor  which  drives  a  single  propeller.  The  electrical  equip- 
ment was  furnished  by  the  (Jeneral .  Electric^Company  and 
installed  bv  the  Vulcan  Iron  Works.' 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  to- 
gether with  brief  notes  of  general 
interest. 


Large  Consumers  Voluntarily  Pay 
More  Than  Scheduled  Rates. — An  en- 
couraging example  of  co-operation  be- 
tween a  central  station  and  its  large 
power  customers  is  reported  from  San- 
dusky, Ohio,  where  the  four  largest 
consumers  of  electrical  energy  have 
voluntarily  agreed  to  pay  an  increase  of 
25  per  cent  over  the  new  rate  allowed 
by  the  City  Commission. 

Dutch  Engineers  Visit  Portland 
Power  Plants. — The  five  engineers  from 
Holland  now  in  this  country  on  a 
tour  of  inspection  recently  visited  the 
various  power  generating  plants  and 
the  electric  lines  of  the  Oregon  Electric 
and  the  Southern  Pacific  companies  at 
Portland,  Ore.  The  party  was  in  charge 
of  J.  B.  Cox  of  the  General  Electric 
Company  of  Schenectady,  N.  Y.  The 
visitors  were  Bamet  Lyon  and  H.  Doyes 
of  The  Hague,  Leonen  Martinet  of 
Utrecht,  H.  J.  Vanlessen  of  Voorburg 
and  W.  J.  Burgerdyke  of  Haarlund. 

Puget  Sound  Company  Sells  Million- 
Dollar  Note  Issue  to  Local  Public. — 
The  Puget  Sound  Power  &  Light  Com- 
pany announces  that  the  five-year  8 
per  cent  coupon-note  bond  issue  of 
$1,000,000  recently  offered  by  the  com- 
pany was  oversold  in  less  than  eleven 
working  days.  The  sale  was  made 
through  the  efforts  of  the  corporation 
itself,  without  any  underwriting  by 
lond  houses,  in  small  sizes  and  in 
hundreds  of  subscriptions.  Employees 
of  the  company  to  the  number  of  1,000, 
constituting  more  than  one-half  the 
total  number,  absorbed  more  than  40 
per  cent  of  the  is.sue. 

Shakespeare's  Town  in  Danger  of 
Losing  Its  Electrical  Supply. — That 
Mecca  of  literary  tourists  in  England, 
Stratford-on-Avon,  where  for  many 
years  the  light  of  the  twentieth  century 
has  been  shed  over  the  relics  of  the 
seventeenth,  is  in  danger  of  reversion  to 
the  semi-darkness  of  the  mid-Victorian 
period.  Depreciation  of  equipment  ow- 
ing to  the  inadequate  rates  prescribed 
by  the  authorities  has  brought  the  elec- 
tric company  to  the  point  where,  in  the 
words  of  a  local  paper,  it  "can  stand 
the  strain  no  longer."  "If  something  be 
not  promptly  done,"  the  paper  con- 
tinues in  a  moving  strain,  "the  under- 
taking will  soon  be  defunct.  Our  pres- 
ent brilliantly  illuminated  shops  will 
have  to  return  to  their  former  somber- 
ness,  the  fragile  mantle  will  again  come 
into  vogue,  artistically  decorated  rooms 
will  be  subjected  to  discoloration,  ceil- 
ings darkened  with  impure  emanations, 
and  local  machinery  made  dependent 
upon  spasmodic  gas  power — when  this 
is  available." 


Shareholders  in  Byllesby  Utilities 
Number  40,000. — Figures  recently  com- 
piled show  that  the  Standard  Gas  & 
Electric  Company  and  its  utility  sub- 
sidiaries now  have  a  total  of  approxi- 
mately 35,000  preferred  and  common 
shareholders,  in  addition  to  which  about 
5,000  individuals  have  contracted  to 
purchase  stock  on  the  partial  payment 
plan.  These  properties,  under  Byllesby 
management,  serve  500  cities  and  towns 
with  2,200,000  population  in  sixteen 
states.  Upward  of  one-half  of  the  total 
number  of  shareholders  reside  in  the 
communities  provided  with  electric  and 
gas  sei^vice  by  the  organization. 

Rate  Advances  in  Many  Places. — In- 

ci eased  rates  due  to  higher  cost  of 
fuel  have  been  announced  by  the 
Municipal  Light  Board  of  Concord, 
Mass.  The  Vermont  Hydro-Electric 
Corporation  of  Rutland  has  also  in- 
creased its  rates  for  the  same  reason. 
Among  other  places  not  previously 
mentioned  where  increases  in  some  or 
all  schedules  have  gone  into  effect  re- 
cently are  Oshkosh,  Wis.;  Jefferson 
City,  Mb.;  Fort  Smith,  Ark.;  San  An- 
tonio, Tex.;  Boise,  Idaho;  Binghamton, 
Jamestovm,  Clifton  Springs  and  Rouse's 
Point,  N.  Y.;  Williamstown  and  Lynn, 
Mass.;  Pawtucket  and  Woonsocket, 
ll.  I. ;  Rockville  and  Willimantic,  Conn.; 
Sioux  City  and  New  Hampton,  Iowa; 
Rochester,  Ind.;  Grand  Rapids,  Mich.; 
Middle  Yuba,  Cal.,  and  Nephi,  Utah. 

Aeroplane  Lamps  Controlled  by 
Radio. — In  connection  with  obtaining 
electric  power  from  the  Utah  Power  & 
Light  Company  for  the  operation  of 
the  radio  station  to  be  established  in 
Salt  Lake  City,  it  was  stated  by  Col. 
John  A.  Jordan,  superintendent  of  the 
Western  division  of  the  air  mail  serv- 
ice, that  small  electric  lamps  operated 
by  wireless  placed  on  the  front  of  the 
machines  will  guide  the  planes  at  night 
on  the  transcontinental  air  mail  route 
between  Cheyenne,  Salt  Lake  and  San 
Francisco.  "The  lights  will  be  tuned 
to  the  wireless  instruments  of  the 
three  cities  in  such  a  manner  that  they 
will  shine  only  when  the  planes  are 
within  a  certain  radio  path  about  200 
ft.  in  width,"  said  Colonel  Jordan. 
"When  a  plane  strays  from  this  path 
the  lights  will  go  out  and  the  pilot  will 
be  obliged  to  determine  by  the  wind 
on  which  side  of  the  route  he  is  travel- 
ing. Approach  to  the  destination  will 
be  signified  by  flashing  the  lights  on 
and  off.  The  process  has  proved  a 
success  in  thorough  tests  and  is 
owned  by  the  government." 


Associations 
and  Societies 


A  complete  Directory  of  Electrical 
Associations  is  printed  in  the  first 
issue  of  each  month. 


Electrical  Supply  Jobbers'  Associa- 
tion.— The  next  meeting  of  this  society 
will  be  held  at  the  Cleveland  Hotel, 
Cleveland,  Ohio,  on  Nov.  17,  18  and  19. 

Pacific  Coast  Section,  N.  E.  L.  A.— 
Nov.  4,  5  and  6  have  been  selected  as 
tentative  dates  for  the  next  meeting  of 
committees  of  this  section,  to  be  held 
in  the  Edison  Building  in  Los  Angeles. 

St.  Louis  Section,  A.  I.  E.  E. — At  the 
September  meeting  of  this  section  a 
resolution  in  favor  of  the  Associated 
Engineering  Societies  of  St.  Louis  join- 
ing the  Federated  American  Engineer- 
ing Societies  as  a  local  organization 
was    carried    unanimously. 

Association  of  Iron  and  Steel  Elec- 
trical Engineers. — The  Pittsburgh  and 
Birmingham  sections  of  this  associa- 
tion meet  tonight  (Oct.  23).  At  the 
meeting  of  the  Pittsburgh  Section  Ar- 
den  B.  Holcomb  will  present  a  paper 
on  "Sheet  and  Tinplate  Mills." 

St.  Louis  Electrical  Board  of  Trade. — 
James  N.  Fenton  of  the  St.  Louis  Fire 
Prevention  Bureau  and  Fred  L.  Bock 
of  the  Missouri  Inspection  Bureau  ad- 
dressed the  members  of  the  St.  Louis 
Electrical  Board  of  Trade  at  their 
weekly  luncheon  Oct.  5.  H.  T.  Buss- 
man  presided. 

Syracuse  Branch  of  A.  I.  E.  E. 
Started. — Edward  T.  Moore  has  been 
made  chairman  and  Frank  Simpson 
secretary  and  treasurer  of  the  newly 
organized  Syracuse  (N.  Y.)  Section  of 
the  A.  I.  E.  E.,  which  will  take  in  the 
territory  from  Geneva  to  Watertown 
and  to  Utica,  in  which  there  are  about 
eighty-five  electrical  engineers. 

Public  Service  Company  of  Northern 
Illinois  Section,  N.  E.  L.  A. — Samuel 
Insull,  president  of  the  company,  will 
address  the  annual  meeting  of  the  sec- 
tion at  the  Mon-ison  Hotel,  Chicago,  en 
Oct.  25  and  26,  speaking  on  both  days. 
The  officers  elected  for  the  ensuing  year 
are:  Chairman,  F.  N.  Leonard,  Chicago; 
vice-chairman,  W.  H.  Knutz,  Evanston; 
secretary,  M.  L.  Wright,  Chicago; 
treasurer,  E.  A.  Luney,  Evanston. 


Coming  Meetings  of  Electrical  and  Other  Technical  Societies 


Associ.ition  of  Rnilw.-iv  Electrical  Eiigi- 
ncers — Chicago.     Oct.     liS-.f". 

Association  of  Iron  and  Rtcel  Electrical 
Engineers — Pittsburgh  Section.  Oct.  2:!  ; 
liirniingham  Section.  Oct.  23  ;  Phlla- 
ilclpliia  Section,  Nov.  6;  Cleveland  Sec- 
tion, Nov.   8. 

Institute  of  Radio  Engineers — New  York. 
Nov.    3. 

National  Association  of  Uailway  and  Pub- 
lic Utllitic"!  Commisaioncrii — Washing- 
ton, Nov.   9. 

Society  of  N.tval  Architects  and  Marine 
Engineers — New   Yorli,    Nov.    11-12 

American  Institute  of  Electrical  Engineers 
— Chicago    Section.    Nov.     12 


I'Jlccliii-  PdWiT  Cluh  —  Hoi  Siirings.  Va.. 
Nov.    15-18. 

.National  Electric  I..ight  Association- — 
Southeastern  Geographic  Division,  Mi- 
ami.  Fla.,  Nov.    17-19. 

Electrical  .Supply  Jobbers  Association  — 
Cleveland.    Nov.    17-19. 

Jovian  Order — St.   I.ouis.  Nov.   18  and   19. 

American  iOnginceriiig  ('ouncil  —  Washing- 
ton. Nov.  18-20.  (l-'or  i)r(>gram,  ser 
issue    of    Se|)t.    2.'),    page    65 1.) 

American  Physical  Society — Cleveland.  Nov. 
27 ;   annual   meeting  Chicago,   Dec.   28- 

.■\merican  Society  of  Mechanical  Engineers 
— .N'ew    York.    Dec.    7-10 


October  23,  1920 
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Commission 
Rulings 


Important  decisions  of  various  state 
bodii'H  involvinB  or  affoctine  elec- 
tric liulit  and  power  utilities. 


Twenty-Cent  Rate  Disapproved.  —  A 

monthly  rate  of  20  cents  per  kilowatt- 
hour  for  coinmercial  liKhtinp  by  an 
electric  utility  with  eiphty-five  con- 
sumers was  considered  by  the  Missouri 
Public  Service  Commission  as  liliely  to 
result  in  a  decrease  in  revenue  because 
of  curtailed  use  of  enerjry,  and  a  rate 
of  15  cents,  with  mininumi  and  service 
charges,  was  therefore   substituted. 

Long  Hours'  U.se.  —  Electric  rate 
schedules,  the  Missouri  Public  Sen'ice 
Commission  holds,  should  recoM:nize  cus- 
tomers who  make  use  of  the  service  a 
larRe  number  of  hours,  but  where  busi- 
ness houses  do  not  afford  a  more  favor- 
i.ble  load  factor  than  residences  the 
raisinp:  of  the  existinR  rates  in  such 
a  way  as  to  favor  the  former  class 
of  customers  proportionately  is  not 
justified. 

l.ower  Rates  for  Combined  Service 
Discriminatory." — Schedules  which  make 
a  lower  rate  for  a  combined  service  for 
heat  and  electricity  than  the  antirepate 
of  the  rates  in  effect  for  such  services 
rendered  separately  are  contrary  to  the 
provisions  of  the  California  law,  accord- 
ing to  a  decision  of  the  Railroad  Com- 
mission of  that  stiite  ordering  a  con- 
tract entered  into  on  this  basis  by  the 
Pacific  Gas  &  Electric  Company  can- 
celed. Such  agreements  are  held  by  the 
commission  to  constitute  discrimination 
against  other  customers. 

Powers  of  New  York  Commission 
Over  Street-Lighting  Contract. — The 
New  York  Public  Service  Commission 
for  the  Second  District  held  that  it 
had  no  jurisdiction  in  a  complaint 
against  the  street>lighting  rates 
charged  to  the  village  of  Horseheads 
by  the  Elmira  Water,  Light  &  Rail- 
road Company  because  of  the  existence 
of  a  contract  between  the  company  and 
the  municipality,  the  Public  Service 
Commissions  Irw  exempting  "state, 
municipal  or  federal  contracts"  from 
the  conunission's  regulatory  powers. 

Private  Contracts  Disapproved. — The 
New  York  Public  Service  Commission 
for  the  Second  District  has  refused  to 
approve  the  continuance  of  a  contract 
entered  into  by  the  Warsaw  Gas  & 
Electric  Company  with  its  largest  con- 
sumer at  a  rate  lower  than  the  filed 
schedule  of  the  company,  holding  such 
priH-edure  to  be  contrary  to  the  statute 
even  where  it  appears  to  bo  good  busi- 
ness policy.  In  determining  the  tme 
income  of  an  electric  utility  the  amount 
which  would  have  been  produced  by  the 
filed  rates  should  be  charged  against 
the  company  rather  than  the  amount 
actually  received  by  it  according  to  the 
terms  of  a  private  contract. 


Theory  of  Rate  Making  Subject  to 
Varying  Conditions.— The  Vermont  Pub- 
lic Service  Commission  has  asserted 
that  it  has  never  laid  down  any  iniles 
relative  to  the  basis  on  which  rate  mak- 
ing should  be  placed,  whether  on  orig- 
inal cost,  fair  return  upon  prudent 
investment,  sale  value,  reproduction 
r.ew  less  depreciation,  or  upon  any 
of  the  other  theories  which  have  been 
considered  by  the  courts  and  commis- 
sions of  other  states,  and  considers  it 
doubtful  whether  any  fi.xed  rule  appli- 
cable to  all  cases  could  be  formulated 
owing  to  the  great  variety  of  different 
conditions  presented  by  the  facts. 

California  Rate  Increases. — The  Rail- 
road Commission  of  California  has 
authorized  the  Southern  Sierras  Power 
Company  and  the  Ilolton  Power  Com- 
pany to  increase  their  rates  for  electric 
energy  to  an  amount  which  will  return 
8.4  per  cent.  Consumers  of  the  former 
company  will  pay  an  added  cost  of 
approximately  19.2  per  cent,  while  con- 
sumei-s  of  the  Holton  line  will  pay  an 
increase  of  about  10.4  per  cent.  As 
these  companies  are  jointly  owned,  the 
increase  to  the  public  on  the  combined 
systems  will  approximate  16.5  per  cent. 
At  the  same  time  the  Sierras  Power 
Company  was  directed  by  the  commis- 
sion to  charge  the  Nevada-California 
Power  Company  1  cent  per  kilowatt- 
hour  for  all  energy  delivered  for  resale 
to  the  Nevada  customers  of  the  utility. 
The  commission  has  also  authorized  a 
revision  in  the  rates  of  the  Amador 
Electric  Light  &  Power  Company,  oper- 
ating in  Jackson,  which  on  the  average 
will  amount  to  an  increase  of  lighting 
service  of  about  20  per  cent  and  on 
power  service  of  about  10  per  cent. 

Company  Forbidden  to  Borrow  from 
Depreciation  Funds  for  Indefinite 
Period. — In  denying  an  application  from 
the  Northern  Indiana  Gas  &  Electric 
Company  for  permission  to  borrow 
from  the  depreciation  funds  for  an 
indefinite  period  of  time  rather  than  for 
a  period  of  one  year,  as  provided  in 
the  original  depreciation  clause,  said 
money  to  be  used  for  additions  and 
betterments  and  not  to  be  capitalized, 
the  Public  Service  Commission  of  In- 
diana said:  "The  record  does  not  dis- 
close any  situation  peculiar  to  this  com- 
pany which  would  warrant  the  commis- 
sion in  modifying  its  general  policy 
with  respect  to  the  handling  of  the 
depreciation  reserve.  If,  for  example, 
the  petitioner  were  able  to  show  the 
commission  that  in  the  past  all  realized 
depreciation  had  been  taken  care  of 
and  the  property  kept  up  to  its  theo- 
retical perfect  state  of  efficiency,  then 
there  might  be  some  reason  for  the 
commission  pemiitting  money  to  be 
diverted  temporarily  from  this  depre- 
ciation fund  for  a  period  of  more  than 
one  year  and,  in  fact,  for  an  indefinite 
period,  provided,  of  course,  it  never 
were  capitalized.  The  evidence,  how- 
ever, indicated  that  such  was  not  the 
condition.  On  the  other  hand,  the  evi- 
dence was  general  and  cumulative  that 
not  only  realized  depreciation  has  not 
been  properly  met  but  that  mainte- 
nance even  was  deferred." 


Recent  Court 
Decisions 


I'Mndlnes  of  higher  courts  in  leeal 
cases  involvlne  electric  light,  power 
and  other  public  utility  companies. 


House  Moving  and  Poles  in  Street 
as  Nuisances. — In  reversing  a  verdict 
awarding  damages  to  a  house  mover 
(Ash  work  vs.  Birmingham  Railway, 
Light  &  Power  Company)  becau.se  of 
the  existence  of  poles  belonging  to  the 
company  in  the  street,  which  interfered 
with  his  plans,  the  Court  of  Appeals 
of  Alabama  held  that  the  plaintiff 
should  have  alleged  facts  to  show  that 
his  own  proposed  u.se  of  the  street  was 
not  a  nuisance.  He  should  also  have 
alleged  that  the  poles  were  erected 
along  the  street  without  the  consent  of 
the  municipality,  or,  if  erected  by  its 
consent,  were  placed  so  as  to  constitute 
an  abuse  of  the  right  granted,  plain- 
tiff's mere  contention  that  the  poles 
constituted  a  nuisance  being  insufficient. 
If,  however,  a  house  mover  was  pre- 
vented from  the  reasonable  use  of  a 
street  by  the  fault  of  the  defendant 
power  company  in  placing  its  poles,  he 
was  entitled  to  recover  the  reasonable 
difference  in  the  cost  of  removing  a 
house  in  the  manner  in  which  he  did 
have  to  remove  it  over  what  it  would 
have  cost  to  remove  it  but  for  the 
power  company's  poles,  not  being  en- 
titled to  any  damages  for  delay,  loss 
of  time  or  use  of  tools  or  equipment. 
(86  So.  82.)* 

Employer  Held  Responsible  for 
Death  Supposedly  Caused  by  110  Volts. 

— A  verdict  awarding  damages  because 
of  the  death  of  a  workman  from  electric 
shock  (Snyder  vs.  Wagner  Electric 
iManufacturing  C/ompany)  has  been 
affirmed  by  the  Supreme  Court  of  Mis- 
souri, despite  the  contention  of  the 
defendant  company  that  the  man  could 
not  have  died  from  this  cause  inasmuch 
as,  even  admitting  a  defect  in  insula- 
tion, only  110  volts  could  have  passed 
through  his  body.  In  a  similar  case  the 
Alabama  courts  recently  decided  in  the 
company's  favor.  (See  Electrical 
World,  Sept.  18,  page  594.)  In  the 
Missouri  action  the  workman,  who  was 
not  an  electrician,  was  in  the  act  of 
removing  a  plug  from  a  socket  on  a 
drop  cord,  in  the  course  of  his  duties, 
when  he  dropped  to  the  ground,  expir- 
ing almost  instantly.  The  court  held 
that  it  was  not  essential  for  the  peti- 
tion charging  negligence  to  show  the 
source  of  the  current  and  the  course 
and  means  by  which  it  reached  the 
socket.  It  also  found  from  the  testi- 
mony of  electrical  experts  that  there 
were  instances  where  death  had  been 
caused  by  the  low  voltage  in  question. 
(223  S.  W.  911.) 


•The  left-hand  numbers  refer  tv  the 
volume  and  the  right-hand  numbers  to  the 
page  of  the  National  Reporter  System. 
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Henry  Harris,  who  "was  elected  presi- 
dent of  the  Pennsylvania  Electric  Asso- 
ciation at  its  recent>  convention  at 
Bedford  Springs,  Pa.,  has  filled  the 
office  of  vice-president  of  that  associa- 
tion during  the  past  year  and  been  a 
member  of  its  executive  committee  for 
the  past  five  years.  Mr.  Harris  is  now 
president  of  the  United  Electric  Light 
Company  of  Wihnerding,  Pa.,  which 
was  organized  by  him.  He  became  iden- 
tified with  the  electrical  industry  some 
twenty  years  ago  and  in  the  capacity  of 
commercial  manager  for  the  Duquesne 
Light  Company  became  weU  known  as 
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a  student  of  merchandising  methods 
and  an  originator  of  efficient  plans  for 
selling  electrical  goods.  Mr.  Harris 
has  been  identified  with  the  work  of 
the  National  Electric  Light  Association 
as  vice-chairman  of  the  Commercial 
Section  for  two  years  and  as  chairman 
of  the  committee  of  co-ordination  of 
advertising  in  the  electrical  industry. 
He  has  also  served  for  five  consecutive 
years  as  chairman  of  the  rate  commit- 
tee of  the  Pennsylvania  Electric  Asso- 
ciation. 

Bert  Dunkin.  who  has  been  cashier  of 
the  Albia  (Iowa)  Light  &  Railway 
Company,  Albia,  has  beeij  appointed 
acting  manager  to  succeed  Ralph  W. 
Boyer,  who  has  been  general  manager 
and  treasurer.  Mr.  Boyer  has  been 
connected  with  the  Guy  M.  Walker 
properties  for  the  last  eleven  years  and 
leaves  to  enter  another  line  of  business. 
J.  G.  Lancaster  of  Sydney,  N.  S.  W., 
has  left  Australia  to  become  chief  elec- 
trical engineer  for  Hay  &  Vickerman, 
consulting  engineers,  Wellington,  N.  Z., 
where  he  will  have  charge  of  some 
hydro-electric  developments  for  the 
New  Zealand  government.  Mr.  Lan- 
caster is  a  graduate  of  Canterbury 
College,  New  Zealand.  He  completed 
the  engineering  apprenticeship  course 
of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  East  Pittsburgh, 
Pa.,  and  for  the  last  eight  years  has 
been  engaged  on  industrial  consulting 
work  and  on  the  design  of  the  proposed 
city  tube  and  suburban  electric  rail- 
ways in  Sydney,  Australia. 


P.  T.  Sealey,  formerly  captain  37th 
Engineers,  U.  S.  A.,  combatant  elec- 
trical and  mechanical  regiment,  has 
been  appointed  general  manager  for  the 
receiver  of  the  Texas  Gas  &  Electric 
Company,  Houston,  Tex. 

J.  A.  Whitlow,  heretofore  general 
manager  of  the  Pine  Bluff  (Ark.)  Com- 
pany, which  is  controlled  by  the  Arkan- 
sas Light  &  Power  Company,  and  also 
operating  superintendent  of  the  latter 
company,  has  been  made .  traffic  man- 
ager in  charge  of  rates,  appraisals  and 
similar  matters  for  the  Arkansas  com- 
pany's properties.  The  duties  of  gen- 
eral manager  at  Pine  Bluffs  have  been 
assigned  to  J.  L.  Longino,  chief  engi- 
neer, and  those  of  operating  supenn- 
tendent  to  F.  M.  Wilkes,  formerly  com- 
mercial  manager. 

Lieut.-Col.  William  Kelly,  who  has 
been  chosen  chief  engineer  of  the  Fed- 
eral Power  Commission,  is  familiar  with 
water-power  matters  on  all  navigable 
streams  from  his  work  for  the  chief  of 
engineers.  Colonel  Kelly  spent  a  year 
at  the  front  during  the  war  with  Ger- 
many. After  the  armistice  he  was  de- 
tailed by  the  Peace  Commission  to 
make  a  preliminary  survey  of  the  rivers 
internationalized    by    the    treaty.      This 
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C.  A.  Semrad,  who  was  elected  presi- 
dent of  the  Colorado  Electric  Light, 
Power  and  Railway  Association  at  its 
recent  meeting  at  Glenwood  Springs, 
Col.,  is  general  manager  of  the  West- 
ern Light  &  Power  Company,  Boulder, 
Col.  Mr.  Semrad  was  born  July  3, 
1885,  at  Highland,  Wis.,  and  was  grad- 
uated from  the  University  of  Wiscon- 
sin, College  of  Electrical  Engineering, 
June,  1908.  The  following  year  he  was 
an  instructor  in  hydraulics  and  water 
power  at  the  University  of  Wisconsin. 
He  was  then  employed  by  the  Union 
Light    &    Power    Company,    St.    Louis, 


made  it  necessary  for  him  to  make  a 
personal  trip  along  the  entire  navigable 
course  of  the  Rhine,  Danube,  Elbe  and 
other  rivers.  He  made  a  preliminary 
report  and  was  succeeded  by  Walker 
Hines,  formerly  Director-General  of 
Railroads,  who  was  chosen  to  act  as 
arbiter.  Congress  awarded  a  distin- 
guished-service medal  to  Colonel  Kelly. 
He  was  born  in  New  York  Jan.  8.  1877. 


C.  A.  SEMRAD 


and  in  1910  became  cadet  engineer  of 
the  Northern  Colorado  Power  Company, 
receiving  the  appointment  of  general 
manager  of  the  Cheyenne  (Wyo.) 
Light,  Fuel  &  Power  Company,  which 
is  a  subsidiary  company  of  the  West- 
ern  Light  &   Power  Company,  in  1914. 


Elvin  L.  .Me(;rew,  purchasing  agent 
and  general  traffic  manager  of  the 
Standard  Underground  Cable  Company, 
died  Friday,  Oct.  8,  at  the  Imperial 
Hotel,  New  York  City.  Mr.  McGrew 
became  connected  with  the  Standard 
Underground  Cable  Company  in  1900. 
A  few  years  ago  he  was  a  leader  in  the 
formation  of  the  Purchasing  Agents' 
Association  of  Pittsburgh,  and  he  was 
its  first  president.  Later  he  became 
prominent  in  the  national  organization. 
Mr.  McGrew  was  born  at  New  Alex- 
ander,  Ohio,   fifty-seven   years   ago. 

Charles  S.  Davis,  counsel  for  various 
public  utilities  before  the  Massa- 
chusetts commission  in  the  past  decade, 
died  recently  at  Plymouth,  Mass.  He 
was  born  at  Plymouth  sixty-three  years 
ago,  was  educated  at  Harvard  College 
and  was  a  member  of  the  firm  of  Davis, 
Peabody  &   Brown  of  Boston. 

Charles  Sibley  Gage,  formerly  attor- 
ney for  the  American  Bell  Telephone 
Company  in  New  York  City,  died 
recently  at  Concord,   N.   H. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies— Notes  on  Industrial  Activities 

and  Business  Methods 


Incr<'iisiii«>;  Jobbers'  Stock  Turnover  by 
Manufacturers'  Co-operation 

PYRAMIDING  or  duplication  of  orders  by  many  jobbers 
durinn'  the  past  year  produced  a  rather  confused  situa- 
tion amonK  the  manufacturers  and  the  trade.  The 
jobbers  could  not  absorb  the  orders  they  placed  nor  could 
the  manufacturers  fill  them.  One  result  was  a  low  rate 
of  turnover  for  the  jobbers.  It  became  necessary  for  the 
closest  co-operation  to  be  effected  in  order  to  control  the 
situation.  The  plan  devised  by  the  Edison  Electric  Ap- 
pliance Company  to  meet  the  situation  has  been  outlined 
by  W.  B.  Pierce,  Eastern  sales  manager  of  that  company. 
Briefly  it  consists  of  a  jobbers'  stock  and  requirement  sur- 
vey which  makes  the  status  of  the  jobbers'  stock  perfectly 
clear  to  the  manufacturer,  thereby  permittinK  him  properly 
to  prepare  to  meet  the  actual  needs  of  the  jobbers  and  so 
increase  the  rate  of  turnover  of  the  latter's  stock. 

It  is  necessary  for  the  manufacturer  to  relate  his  sales 
and  anticipated  sales  to  his  pro<iuction  and  to  his  raw- 
materials  orders.  His  manufacturing  schedule  is  carefully 
prepared  for  several  month.,  ahead  and  his  materials  are 
ordered  accordint^rly,  but  the  actual  deliveries  of  the  fur- 
nished product  must  follow  ine  schedule  or  else  the  manu- 
facturer will  find  himself  with  an  overstoc!'  of  undeliverable 
orders  which  would  demoralize  hi.^  business  because  of  a 
low  turnover.  It  was  the  desire  to  apply  the  scheduling 
principle  to  the  jobbers'  business  that  led  the  Edison  Elec- 
tric Appliance  Company  to  dev.se  the  survey  chart  which 
was  adopted. 

Columns  are  provided  on  the  chart  to  list  the  names  of 
the  various  separate  kinds  of  appliances  and  the  following 
data  regarding  each:  Stock  on  i.and,  in  transit  and  total; 
dealers'  orders  being  held;  orders  placed  but  not  shipped, 
and  requirements  during  various  future  periods.  These 
charts  are  filled  out  quarterly. 

The  plan  has  been  proved  sound  and  well  regulated.  It 
provides  for  th;'  manufacturer  and  his  distiibuters  acting 
as  a  unit  and  operating  on  the  basis  of  carefully  prepared 
quarterly  sales  estimates.  It  enables  the  manufacturer  to 
work  more  closely  tu  the  requirements  and  permits  him 
to  obtain  the  maximum  result  from  his  production  efforts. 
The  jobbers  have  gained  because  their  stocks  move  more 
rapidly  and  their  rate  of  turnover,  on  which  their  profits 
depend,  has  been  increased. 


Simplex  an<l  Westinghouse  Companies 
Win  Heater  Suit 

ELECTRIC  heater  produciion  by  the  Simplex  Elertric 
Heating  Company,  Canibridge,  Mass.,  and  by  the 
Westinghouse  Electric  "  &  Manofacturing  tompany, 
East  Pittsburgh,  Pa.,  will  continue  without  hindrance,  ac- 
cording to  a  decision  recently  nanded  down  by  Judge  F.  S. 
Dietrich,  United  States  District  '^ourt.  District  of  Idaho, 
and  entered  in  the  Northern  District  of  California.  The 
issue  was  heard  in  the  case  of  the  Majestic  Electric  De- 
velopment Company  vs.  Holbrook,  Merrill  &  Stevens,  dis- 
tributers of  Simplex  radiators,  the  Westinghouse  Com- 
pany also  being  a  defendant.  The  plaintiff  contended  that 
the  invention  of  the  reflector-type  heater  was  fundamental. 
The  court  holds  that  nowhere  m  his  patent  application  did 
the  plaintiff  suggest  the  view  that  he  had  discovered  the 
principle  of  a  "beam  heater"  or  any  fundamental  idea  in 
relation  thereto,  and  the  opinion  points  out  at  length  that 


this  principle  was  recognized  and  indeed  utilized  in  the 
art  before  the  plaintiff's  patent  was  sought.  The  inven- 
tion of  nichrome  wire  solved  the  problem  of  a  dependable 
and  efficient  heating  element.  When  the  right  to  its  use 
was  established  heaters  were  put  on  the  market  in  in- 
creasing numbers,  and  doubtless  the  plaintiff'  was  to  some 
extent  the  beneficiary  of  its  competitors. 

R.  P.  Ingalls,  sales  manager  Simplex  Electric  Heating 
Company,  stated  to  a  representative  of  the  Electrical 
World  on  Monday  that  the  decision  had  been  fully  ex- 
pected by  the  defendants,  and  that  it  opens  the  way  toward 
healthful  competition.  Distributers  all  over  the  country 
may  now  purchase  freely  from  the  manufacturers,  Mr. 
Ingalls  said. 

The  Majestic  company,  however,  is  advising  the  trade 
that  the  case  will  immediately  be  appealed  to  the  United 
States  Circuit  Court  of  Appeals.  Furthermore,  this  com- 
pany .states  that  these  cases  do  not  involve  all  of  its  pat- 
ents and  that  it  has  still  other  patents  which  it  thinks 
arc  being  infringed  by  Simplex  and  Westinghouse  and  that 
suits  will  soon  be  brought  on  these  patents.  The  trade  is 
likewise  informed  by  the  Majestic  company  that  this 
decision  does  not  cover  other  than  Westinghouse  and 
Simplex  devices  and  that  with  respect  to  other  manufac- 
turers I'le  company  intends  to  proceed  with  the  protection 
of  its  rights  '  "h.-  Majestic  company  first  brought  suit 
for  infringement  by  the  Kotpoint  heater  and  won  on  design 
p:,ten'.  The  Edison  Electric  Appliance  Company,  which 
manufactures  th,  Hotpoint  line,  as  a  result  has  become 
licensed  under  Jie  Majestic  patents. 


Lower  Cotton  Reflected  in  Prices  of 
Insulation 

tOWER  prices  of  raw  material  have  reacted  upon  the 
market  for  insulation  of  all  kinds,  according  to  rep- 
-^  resentative  manufacturers  in  this  line  and  jobbers. 
The  price  of  tapes,  webbing,  sleeving,  cambric,  both  var- 
nished and  plain,  and  silk  material  has  dropped  slightly 
owing  to  lower  cotton.  Varnish,  too,  is  a  little  easier  in 
price.  On  the  other  hand,  insulating  papers,  pressboard, 
etc.,  show  no  signs  of  a  reduction,  and  in  some  quarters 
it  is  said  that  even  higher  prices  may  prevail  there  in 
view  of  the  great  scarcity  of  paper.  No  fluctuation  is  evi- 
dent on  mica.  Opinions  differ  as  to  the  probable  tendency 
of  prices  on  that  material.  One  distributer  reports  that 
prices  quoted  from  England  are  being  slightly  shaded,  but 
on  the  other  hand  it  Is  said  that  European  countries  have 
entered  into  competition  as  buyers  of  mica  in  India  so 
strongly  that  the  supply  does  not  exceed  the  demand.  One 
large  company  which  does  considerable  business  in  built-up 
mica  used  in  fractional  motors  and  automobile  ignition 
sets  states  that  there  is  little  or  no  demand  from  that 
quarter. 

Questioned  whether  or  not  insulation  prices  have  reached 
their  bottom  level  most  manufacturers  state  that  the  trend 
is  almost  entirely  dependent  upon  raw  material  prices.  It 
is  pointed  out  in  some  cases  that  cotton  has  been  contracted 
for  some  time  in  advance  and  that  it  requires  from  about 
eight  to  ten  woeks  before  a  drop  in  raw  cotton  is  reflected 
in  prices  of  finished  insulation.  For  this  reason  some  pro- 
ducers state  that  if  cotton  remains  at  its  present  low  level 
or  drops  further,  some  additional  softening  of  prices  may 
result,  but  this  readjustment  will  come  about  gradually  if 
at  all.     Demand,  while  fair  at  present,  is  considerably  less 
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than  it  was  a  few  months  ago,  probably  owing  to  price 
uncertainties,  it  is  said.  Some  cancellations  have  b'een  re- 
ceived, but  outside  of  the  automobile  industry  these  have 
not  been  alarming.  There  have  been  requests  for  exten 
sions  of  time  on  filling  orders  in  a  number  of  instances, 
however.  Manufacturers  agree  that  the  pressnt  dullness 
is  only  teniporai-y  and  that  a  good  volume  of  Lus'ness  should 
develop  after  the  first  of  the  year.  This  optimistic  tone 
seems  to  be  quite  prevalent  in  the  field.  One  of  th  ■  large 
interests  reports  that  in  spite  of  the  recent  decrease  in 
demaiid  the  present  year  will  show  a  volume  of  business 
one-thir.J  greater  than  ever  before.  Even  at  present,  though 
individua'  orders  are  smaller,  this  company  reports  that 
the  actui'I  number  of  orders  and  inquiries  is  increasing. 
Tl  most  active  buyers  of  insulating  material  just  now  are 
said  to  be  the  repair  shops,  and  cable  manufacturers  are 
also  ordermg  varnished  cambric  fairly  well.  Foreign  de- 
mand is  CDnceded  to  be  on  the  increase,  and  prospects  for 
orders  from  abroad  are  brighter.  Inquiries  are  coming  in 
from  England.  France  Germany,  Australia  and  the  Scan- 
dinavian peninsula  it    is    said. 

Raw  material,  except  for  paper,  is  nlentiful,  but  not  all 
producers  have  been  able  to  catch  up  with  back  orders, 
which  in  one  representative  instance  are  still  piled  up  one 
to  three  months  ahead.  Deliveries  are  improving,  how- 
ever, and  on  some  classes  of  material  orders  can  almost 
be  filled  from  stock.  Paper  material,  both  treated  and  un- 
treated, is  said  to  be  in  the  worst  supply. 


Wire  Prices  Show  Downward  Trend 

DEMAND  for  copper  wire,  both  bare  and  insulated, 
is  at  a  low  level  at  pres  nt,  according  to  manufac- 
turers. This  condition  is  attriautscl  to  the  ialling 
market,  which  automatically  curtails  Jiying  untd  price  re- 
adjustments are  completed.  Foreign  deman.'  is  ilso  light 
at  present,  though  the  exchange  situation  is  partly  to 
blame  there.  In  some  quarters  it  is  stated  manufacturers 
are   curtailing    production    to    guard    against   overstocking. 

As  a  result  of  lower  cotton,  rubber  and  copper  prices, 
tnere  has  been  a  general  easing  off  of  prices  on  the  whole 
line  of  bare  and  insulated  wire.  This  reduction  has  been 
gradual  and  varies  according  to  type  and  size.  One  pro- 
ducer estimates  the  extent  of  the  price  drop  to  be  from 
about  10  to  1.5  per  cent.  Opinions  differ  as  to  whether 
prices  have  reached  their  lowest  level.  In  many  cases 
manufacturers  have  contracted  in  advance  for  cotton. 
Copper  prices  are  also  held  to  be  close  to  the  margin  of 
producing  cost.  In  view  of  these  facts  one  large  wire 
producer  at  least  is  buying  copper  at  the  present  time.  On 
the  other  hand,  a  great  many  interests  seem  to  feel  that 
still  lower  wire  prices  may  prevail,  provided  that  raw 
materials  remain  at  their  present  level  or  drop  further. 
This  view  holds  that  lower  raw-material  cost,  especially 
of  cotton,  has  not  yet  had  time  to  make  itself  felt  fully. 
Bare  wire  base  at  present  ranges  from  about  20  cents  to 
:-!0i{  cents,  compared  with  about  21\  cents  two  months  ago. 

In  general  the  view  is  expressed  that  demand  will  re- 
main light  for  the  rest  of  this  year,  but  that  starting  nex' 
spring  a  good  volume  of  business  will  develop.  Buying 
may  even  start  heavily  before  then,  one  manufacturer 
says,  if  copper  and  cotton  should  start  to  move  upward. 
In  the  opinion  of  this  company,  a  rush  to  place  orders  would 
then  ensue  that  would  tax  the  capacity  of  wire  mills  and 
leave  many  consumers  who  have  waited  "out  in  the  cold." 

A  number  of  cancellations  and  requests  for  extensions 
have  been  received,  especially  from  automobile  manufac- 
turers, but  outside  of  that  industry  the  number  does  not 
seem  to  be  great.  The  chief  reason  for  cancellations  is 
felt  to  be  the  overbuying  that  has  taken  place  in  an  ef- 
fort to  insure  deliveries.  Stocks,  on  the  whole,  are  not 
large.  One  company  has  unfilled  orders  ahead  for  three 
months  on  certain  sizes  of  weatherproof  wire,  and  another 
is  quoting  deliveries  of  from  six  to  twenty  weeks  on  some 
sizes  of  insulated  wire  and  four  to  six  weeks  on  bare.  Many 
sizes  are  available  from  stock,  however.  Magnet  wire 
stocks  are  generally  short  and  deliveries  cannot  be  made 
from  stock.  One  representative  producer  is  quoting  eight 
to  ten  weeks.     Another  manufacturer  presents  the  excep- 


tion to  the  rule  by  reporting  a  good  stock  of  ftri,  sulatad 
wire  but  a  short  supply  of  the  large  sizes,  which  in  that 
case  are  meeting  a  stronger  demand. 

Pricet  generally  are  very  unstable  and,  as  one  manufac- 
turer puts  it,  are  "all  over  the  lot."  No  prices  can  be 
quoted  on  going  to  press  which  can  reasonably  be  expected 
to  hold  over  publication  date. 


Washing  Machines  Entering  Strong 
rers'  Market 


Buy< 


REPORTo  from  many  of  the  washing-machine  manufac- 
turers are  to  the  effect  that  all  orders  may  be  immedi- 
ately filled,  which  would  indicite  that  orders  are  not  at 
this  time  exceeding  the  production  capacity.  At  the  Sep- 
tember meeting  of  the  association  of  American  Washing 
Machine  ManiAfacturers  the  e.xpressed  opinion  was  that 
prices  would  no'  quickly  recede,  and  it  is  reported  that  the 
feeling  at  the  meeting  was  that  not  before  Jan.  1,  1921, 
would  ther?  be  a  change  in  prices.  One  manufacturer's 
representative  has  stated  that  his  company  is  now  willing 
to  guarantee  present  prices  for  six  months. 

That  prices  are  not  stable,  however,  is  indicated  by  a  very 
recent  recession  in  the  prices  quoted  on  two  machines.  No 
reasons  were  given  for  this,  as  it  is  claimed  that  there  has 
been  no  change  in  L  bor  costs,  which  constitute  a  very  large 
proportion  of  the  factory  expense.  Other  manufacturers, 
while  admitting  that  a  sti'ong  buyers'  market  is  apparently 
setting  in,  would  not  admit  that  lower  prices  could  be 
expected  in  the  near  future. 


Metal  Market  Situation 

COPPER  prices  within  the  past  week  have  declined  from 
1  cent  to  14  cents  per  pound  on  all  positions.  Offerings 
as  low  as  16  cents  are  reported  in  the  outside  market, 
but  sales  aven  at  this  figure  are  small.  Consumers  appar- 
ently believe  that  16  cents  will  be  shaded  and  are  holding 
off  buying.  For  pi'ompt  shipment,  f.o.b.  refinery,  from  16 
to  16i  cents  is  generally  quoted  by  second  hands,  and  16J 
to  16i  cents  f.o.b.  refinery,  covering  the  first  quarter  of 
next  year.  This  is  equivalent  to  .1  cent  more  for  these  same 
positions  delivered.  Copper  at  IC  cents  is  the  lowest  level 
touched  by  the  metal  since  early  in  1919,  when  it  sold  down 
to  \^r.  cents.  The  present  price  is  said  to  be  only  4  per 
cent  above  tht  average  for  the  past  ten  years  and  nearly  38 
per  cent  below  the  prevailing  pric?o  during  the  war. 

Producers'  prices  are  entirely  no.Tiinal.  It  is  reported  that 
orders  would  be  accepted  at  17  cents,  but  the  large  interests 
take  the  stand  that  since  there  is  no  demand  it  is  useless 
to  quote  in  competition  with  the  outside  market  prices. 
Foreign  demand  remains  off.  Standard  spot  copper  at  L':'n- 
don  broke  more  than  fJ  in  price  the  past  week  under  the 
disquieting  effect  of  She  coal  miners'  strike  in  England. 

The  official  price  of  lead  has  been  further  reduced  >  cent. 
A  cut  of  2  cents  per  pound  also  occun-ed  in  the  price  ot 
aluminum  last  week.  Straits  tin  declined  4J  cents,  whi.e 
antimony  and  zinc  followed  suit  with  drops  of  a  fraction  oi 
a  cent  each. 

NEW  YORK  METAL  MARKET  PRICES 

-- October   11-^  —  Ootolxr  I    -^ 
Copper                                                            _         £        H       «i  Cad 

London,  Blandarcl  spot 96       10      0  i)3         5       0 

CentH  per  INininl  ( "ents  per  Pound 

I'ri.neLake 17.75  16    50 

Klei-trolytie nominal  nominal 

Casting: 17.00  15  75 

Wirehase 21.00  19  00-19.50 

Lead,  tru8t  prirc 7  75  7  25 

Antimony 6  62i-6  87i  6   50 

Ninkel, ingot 4300  45.00 

SI t  line.  fo.b.  smelter 12   50  12  50 

Zine.Bpot 7  55-7.65  7  50 

Tin  ..    42.00  37  75 

Aluminum,  98  to  99 percent     35.10  33   10 

OLD  METALS 

C'ontN  piT  l*ouuJ  Cents  per  I'ound 

Heavy  eopper  and  wire 14  75-15  00  14  50-1 5.  TJ 

Hrans.heavv  8  00-8.25  '  50-  8.U0 

HraaH.lighl' 6  50-7  00  6.50-7.*! 

I.rad.  heavy      6  00-6  25  5   75-  6.  ^U 

Zine.  oldserap     4  50-5  00  4  50-5.Jt 
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The  Week 

IN  TRADE 


reports  a  tt-n  weeks'  stock  with  sales*  coming  in  in  small 
lots  only.  Prices  have  dropped  oflf  a  bit  to  $85  to  $90  per 
1,000  ft.  of  No.  14  two  wire. 


NOT  much  chanpe  i.s  noticed  in  the  market  this  week. 
In  New  EnRland  prices  are  apain  stiffeninpr  and 
also  in  a  measure  alonp  the  Atlantic  seaboard.  Else- 
where prices  have,  if  anything,  been  softeninp.  Wire  is 
dropping  rapidly  in  price  following-  the  raw-materials  mar- 
ket. Transportation  is  penerally  improvinj?  and  stocks  as 
a  result  are  commonly  larjre.  Rigid  conduit,  however,  is 
still  somewhat  short,  especially  galvanized.  In  fact,  all 
galvanized  products  seem  to  be  hard  to  obtain. 

Except  for  the  Chicago  district,  there  is  no  improve- 
ment in  collection,  and  in  some  places  it  is  taking  still 
longer  to  collect  outstanding  accounts. 

Retailers  still  are  hesitant  about  ordering  their  Christ- 
mas stocks,  in  spite  of  the  fact  that  it  is  difficult  to  obtain 
stocks   of    many   of   the    smaller   socket   devices. 

Building  is  slackening  very  rapidly  and  is  now  probably 
as  low  as  it  ever  was,  with  no  pro.-^pects  of  any  immediate 
improvement. 

NEW  YORK 

During  the  past  week  the  volume  of  business  has  under- 
gone no  material  change  over  the  previous  week.  A 
checking  of  the  actual  sales  billed  in  some  instances  has 
shown  that  the  market  has  stabilized  to  a  considerable 
extent,  and  this  has  encouraged  a  spirit  of  conservative 
optimism  for  the  immediate  future.  Prices  are  still  un- 
stiible  to  the  extent  that  quotations  are  being  adjusted  to 
meet  the  demands  of  the  buyers.  Wire  has  shown  marked 
price  recessions. 

Transportation  continues  to  improve  as  both  receipts 
and  shipments  are  being  handled  quite  satisfactorily. 

Collections  have  not  shown  any  great  improvement,  yet 
there  is  a  decided  feeling  that  it  would  be  unwise  further 
to  tighten  up  collections  at  this  time  as  such  a  program 
would  probably  work  a  great  hardship  on  a  good  many 
customers. 

Schedule  Material. — Demand  has  weakened  and  stocks 
arc  spotty.  Sockets  and  other  items  which  contain  porce- 
lain continue  scarce. 

Rigid  Conduit. — Stocks  are  spotty;  a  few  jobbers  report 
stocks  up  to  five  carloads,  although  the  larger  sizes  are 
hard  to  obtain.  Quotations  vary  widely;  J -in.  black  pipe 
is  quoted  at  $85  to  $92  per  1,000  ft.;  1-in.  black  pipe  is 
quoted  at  $170  per  1,000  ft.     The  demand  continues  good. 

Wire. — The  past  week  has  seen  marked  recessions  in 
wire.  Base  prices  have  been  i-educed  to  21J  cents  for  bare 
wire,  rubber-covered  to  2.')  cents,  and  weatherproof  is  quoted 
by  one  large  producer  at  24  cents.  Jobbers'  quotations  on 
No.  14  rubber-covered  range  from  $10  to  $11.50  per  1,000 
ft.     Further  reductions  are  anticipated. 

Christmas  Business. — No  strong  demand  has  been  felt, 
although  such  supplies  as  have  been  received  have  been 
quickly  taken. 

Lamps. — The  fall  demand  is  running  at  the  expected  rate. 
Shipments  are  coming  through  in  good  shape  with  the  ex- 
ception of  some  of  the  larger  sizes  which  are  rather  dif- 
ficult to  keep  in  stock. 

Washing  Machines. — The  electrical  show  has  apparently 
caused  a  slight  increase  in  sales.  Prices  in  general  have 
held  steady,  although  one  or  two  manufacturers  have 
dropped  their  prices  toward  those  quoted  prior  to  the 
middle  of  July. 

Heaters. — The  I'ush  of  sales  during  the  cool  weather  of 
a  few  weeks  ago  has  flattened  out  and  sales  are  steady 
Deliveries  are  fair  and  stocks  good. 

Flexible  Metallic  Cable. — The  market  is  weak.   One  jobber 


CHICAGO 

The  exact  condition  of  the  construction  industry  in  this 
district  is  shown  by  the  fact  that  during  September,  1920, 
building  permits  in  Chicago  were  issued  to  the  extent  of 
slightly  less  than  $4,000,000.  This  compares  with  $13,- 
.'iOO.OOO  in  September,  1919.  With  the  coming  of  v.inter, 
when  but  few  construction  undertakings  are  normally 
begun,  contractors  and  contractor-dealei-s  ai-e  facing  a  (Jull 
season.  This  is  being  reflected  in  demand  on  jobbers.  At 
the  present  rate  of  business  adequate  stocks  on  all  lines 
of  electrical  construction  materials  will  soon  be  iii  hand. 

Retail  demand  continues  light.  The  average  buyer,  read- 
ing that  the  delegates  to  the  National  ConveJitio«  of  Pur- 
chasing Agents  stated  that  prices  were  due  for  a  drop  of 
from  20  to  50  per  cent,  is  withholding  purchases,  looking 
for  that  drop.  It  is  a  queer  fact  that  the  electrical  indus- 
try is  now  a  sufferer  merely  because  it  refused  to  profiteer 
during  the  period  of  prosperity.  The  public,  not  familiar 
with  conditions,  feels  that  electrical  goods  should  share 
with  other  lines  in  the  price  cutting  and  will  have  to  be 
educated   to   the   fact   that    radical   cuts   are   impossible. 

Collections  are  slightly  improved.  In  a  measure  this  is 
because  billing  is  not  proceeding  at  so  high  a  rate  as 
formerly  and  customers  are  getting  a  chance  to  catch  up. 

Fractional-Horsepower  Motors. — Decreased  consumption 
by  household-appliance  manufacturers  and  increased  Out- 
put due  to  superior  labor  eflTiciency  are  causing  tJie  supply 
of  small  motors  to  exceed  demand  by  almost  100,000  a 
month,  according  to  the  estimates  of  several  interests  in 
a  |)osition  to  know.  No  announcements  have  been  made  of 
price  reductions,  but  it  is  stated  that  off'ers  to  buy  in  quan- 
tity would  probably  induce  shading  of  lists.  Some  few 
special  types  are  still  hard  to  get. 

Black  Conduit. — Orders  are  materially  reduced  through 
stagnation  of  construction,  and  supplies  are  approaching 
normal  in  most  sizes.  Contractors  report  a  greatly  lessened 
demand.  So  far  as  can  be  learned  lists  are  strictly 
adhered  to. 

Non-Metallic  Flexible  C-onduit. — Adequate  supplies  are 
being  received  from  manufacturers,  and  jobbers'  stocks  are 
well  filled.  Some  price  cutting  is  reported,  but  not  of  suf- 
ficient extent  to  affect  the  market  in  general. 

Poles  and  Cross- .\rms. — Demand  from  municipalities  con- 
tinues at  a  good  rate.  Public  service  corporations  also  re- 
main in  the  market  and,  as  their  expenditures  have  been 
kept  at  a  minimum  for  a  long  time,  will  probably  be  forced 
to  keep  up  bu>-ing  at  a  steady  rate  to  maintain  their  lines. 
Steadily  improving  transportation  is  making  itself  felt  in 
greatly  improved  deliveries.  Stocks  in  the  various  pole 
yards  throughout  this  section  are  being  built  up  to  noiTnal. 

Galvanized  Strand. — Supply  condition  is  materially  re- 
lieved. Not  all  jobbers  have  stocks  and  none  have  full 
stocks,  but  strand  can  now  be  obtained  in  thirty  days  or 
less  on  almost  all  sizes.  Business  should  be  good  on  this 
item  for  some  time  to  come,  as  all  factors  including  the 
consumer  have  been  very  short  for  some  time. 

Electric  Ranges. — Unusual  interest,  previously  noted,  con- 
tinues in  this  line.  Appealing  principally  to  the  highest 
class  of  retail  trade,  the  popular  idea  of  waiting  for  a  cut 
has  affected  it  but  little.     Prices  are  firm. 

Washing  Machines. — Manufacturers,  three  of  whom  have 
advanced  their  prices  during  the  past  few  weeks,  state  that 
actual  sales  by  makers  have  been  better  each  month  this 
year  than  in  the  corresponding  month  last  year.  Several 
plants,  recognizing  the  fall-off  in  retail  sales,  have  cur- 
tailed production,  while  others  are  still  running  at  capacity 
and  finding  no  difficulty  in  disposing  of  production. 

Christmas  Goods. — Retail  dealers  seem  uncertain  as  to 
how  heavily  they  want  to  buy  for  the  approaching  season. 
Most  of  the  big  stores  already  have  their  stock  in  and 
report  encouraging  inquiries  from  their  customers  at  this 
early  date,  but  the  volume  of  business  to  be  done  by  the 
small  dealer  is  still  a  question.     Jobbers'  stocks  are  good. 
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BOSTON 

An  active  upward  swing  in  wiring  material  prices  is  the 
leading  feature  of  the  Boston  electrical  market  during  the 
past  week.  The  price-cutting  movement  of  a  fortnight  ago 
appears  to  have  run  its  course.  Some  overstocks  have  been 
relieved,  but  the  lower  quotations  stimulated  little  business 
in  comparison  with  the  volume  of  orders  going  through, 
which  is  still  holding  up  e-xtremely  well.  Collections  are 
fair  and  are  being  followed  very  closely.  Most  of  the  job- 
bers in  Boston  are  buying  very  conservatively  at  present 
and  are  reducing  their  stocks  as  much  as  possible  before 
replenishing.  All  evidences  point  to  the  largest  yearly 
gross  business  ever  handled  in  this  section. 

General  business  conditions  are  somewhat  unsettled.  The 
labor  market  bears  signs  of  improvement.  Building  and 
engineering  contracts  in  New  England  from  Jan.  1  to  Oct. 
13  totaled  $261,876,.562,  against  $171,074,000  for  the  same 
period  last  year.  For  the  quarter  ended  Sept.  30  the  value 
of  building  construction  in  twenty-three  Massachusetts 
cities  totaled  $19,216,582,  compared  with  $22,476,096  for 
the  quarter  ended  June  30.  The  indications  are  that  the 
peak  of  building  has  passed  for  this  year. 

Heaters. — Intensive  production  at  the  manufacturing 
plants  is  yielding  excellent  deliveries,  and  the  volume  of 
orders  going  to  the  jobbers  is  excellent.  Prices  are  firm 
and  raw  materials  plentiful.  Mild  weather  has  held  back 
the  retail  trade  somewhat.  List  less  30  per  cent  is  quoted 
on  lots  of  six  or  below.  The  Majestic  patent  suit  against 
the  Simplex  and  Westinghouse  interests  was  not  sustained. 

Wire. — Rubber -covered  wire  has  advanced  slightly.  No. 
14,  in  5,000-ft,  lots,  is  selling  at  $10.50  per  1,000  ft.  Stocks 
are  in  good  shape.  Weatherproof  base  is  now  ranging  from 
26  cents  to  27  cents.  No  complaint  is  heard  about  getting 
orders  filled. 

Rigid  Conduit. — Stocks  are  spotty,  with  vigorous  demand. 
The  supply  of  2-in.  pipe  and  of  some  large  sizes  is  very  low. 
Quotations  are  steady,  representative  prices  being:  Gal- 
vanized, 1-in.,  $200  per  1,000  ft.,  and  i-in.,  $102;  for  1-in. 
black  pipe,  $189.50  is  charged  and  for  i-in.  black,  $96. 

Non-Metallic  Flexible  Conduit. — Quotations  are  up  from 
last  week's  level.  Good  stocks  are  in  hand,  and  the  7j-in. 
size  brings  $33.50  per  1,000  ft.,  in  5,000-ft.  lots.  For  \-m. 
loom  the  buyer  is  paying  $36.50.     A  fair  demand  exists. 

Ranges. — Business  is  rather  dull.  Ranges  are  being  made 
up  for  stock  against  the  expected  demand  of  next  spring. 

Heating  Pads. — Brisk  trade  is  being  handled,  with  very 
active  production  at  the  factories.  Reductions  in  the  cost 
of  cotton  have  not  found  their  way  into  heating  pads  to 
any  extent,  owing  to  the  small  amount  of  this  material 
represented   in   the  total   manufacturing  cost. 

Sockets. — Prices  stiffened  during  the  week  to  47.5  cents 
net  on  pulls,  28  cents  on  keys  and  26  cents  on  keyless,  in 
case  lots.  Plenty  of  sockets  are  obtainable  for  current 
needs.     A  healthy  demand  prevails. 

Motors. — Sizes  below  10  hp.  in  so-called  standard  makes 
are  hard  to  obtain  complete  with  pulleys.  A  slow  im- 
provement in  deliveries,  however,  is  apparent  from  week 
to  week,  taking  the  trade  by  and  large.     Prices  are  firm. 

Knobs  and  Tubes. — Stocks  are  somewhat  spotty.  "Nail- 
it"  knobs  are  plentiful,  and  steady  at  $32  per  1,000  in  lots 
of  4,000  or  over.  Tubes  are  in  better  supply  but  cleats  are 
very  short.  

ATLANTA 

The  report  of  the  Department  of  Agrirucure  shows  that 
only  one-half  as  many  bales  o^'  cottor  'lave  been  ginned 
up  to  date  this  season  as  was  the  cas"  m  1919  and  that  a 
large  percentage  of  these  bales  are  not  being  marketed  by 
the  owners.  A  number  of  heavy  cancellations  of  tire-fabric 
orders  by  the  automobile  tire  manufacturers  have  caused 
several  of  the  large  mills  in  the  section  to  curtail  hours 
of  operation  materially  and  are  also  causing  a  hold-up  in 
mill  construction.  Jobbers,  as  a  result,  report  very  few 
new  orders  from  the  textile  trade.  The  agitation  in  the 
rural  districts  in  connection  with  the  marketing  of  the  new 
cotton   crop   is   causing  considerable   uneasiness   and    is   re- 


flected by  the  falling  oflf  in  ordevs  from  these  districts  and 
the  collection  of  outstanding  accounts. 

The  transportation  situation  continues  to  improve,  and 
all  jobbers  report  the  accumulation  of  satisfactory  stocks 
in  nearly  all  lines.  The  general  underlying  tone  is  that 
business  will  continue  to  be  satisfactory,  even  though  grave 
fears  are  being  expressed  of  the  permanent  bad  effects  from 
the  sharp  break  in  the  price  of  cotton.  A  few  price  reduc- 
tions are  to  be  noted  during  the  past  week. 

Washing  Machines. — Jobbers  report  the  past  month  as 
being  the  best  in  some  time,  the  demand  having  shown  con- 
siderable increase  while  shipments  of  stocks  are  reported 
very  satisfactory. 

Wire. — A  change  in  the  discounts  on  rubber-covered  wire 
has  caused  a  reduction  in  price.  Jobbers  report  excellent 
stocks  with  practically  no  back  orders  on  hand.  The  goods 
are  moving  briskly  and  shipments  are  reported  satisfac- 
tory. Weatherproof  is  quoted  at  27  cents  and  rubber- 
covered  at  26  cents  base. 

Dishwashers. — This  specialty  continues  to  increase  in 
popularity,  and  jobbers  anticipate  a  brisk  sale  during  the 
coming  winter  months.  A  price  reduction  of  $25  off  the 
list  is  just  announced. 

Heating  Devices. — Jobbers  continue  to  complain  of  their 
inability  to  accumulate  stocks  for  Christmas  trade.  There 
is  a  general  shortage,  with  the  e.xception  of  irons,  and 
apparently  little  prospect  of  better  conditions  in  the  next 
few  weeks. 

Conduit. — A  reduction  of  15  per  cent  in  price  is  an- 
nounced by  one  of  the  largest  jobbers,  despite  the  fact  that 
stocks  as  a  whole  continue  very  spotty.  Fair  supplies  of 
some  sizes  of  black  pipe  are  in  the  market,  but  galvanized 
continues  short. 

Steel  Reflectors. — An  unusually  good  season  is  reported 
on  reflectors  and  accessories.  Heavy  orders  continue  to  be 
received  and  shipments  are  quoted  at  twenty-four  weeks. 

•Flexible  Non-Metallic  Conduit. — Stocks  are  in  '  excel- 
lent shape,  one  or  two  firms  really  reporting  a  supply  in 
excess  of  their  requirements.  The  normal  demand  con- 
tinues, with  prices  on  ;72-in.,  $30  per  100  ft.;  J-in.,  $32  per 
100  ft.  

ST.  LOUIS 

In  spite  of  the  tendency  to  cut  prices  reported  from  other 
sections  of  the  country,  St.  Louis  jobbers  report  very  few 
cases  of  price  shading.  These  particular  cases  are  on  items 
which  have  become  overstocked  through  the  delivery  by 
the  manufacturer  of  large  back  orders  which  cannot  be  dis- 
posed of  normally.  This  situation  is  causing  a  number  of 
cancellations  by  jobbers.  On  a  good  many  other  items  job- 
bers are  instructing  the  manufacturer  to  hold  their  orders 
until  further  notice. 

A  practice  which  is  helping  to  balance  stock  and  demand 
here  is  that  of  interchange  of  stocks  by  jobbers.  A  meeting 
of  jobbers  from  St.  Louis,  Kansas  City,  Omaha  and  Des 
Moines  held  this  week  brought  out  the  fact  that  this  prac- 
tice has  had  a  large  part  during  the  past  few  months  in 
keeping  down  overstocks  and  catching  up  on  back  orders. 
An  instance  in  point  was  the  shipment  of  a  large  number 
of  heaters  by  an  Omaha  jobber  with  an  overstock  to  a 
St.  Louis  jobber  who  was  behind  in  his  orders. 

Market  conditions  have  changed  very  little  during  the 
last  week.  Jobbers'  stocks  in  most  lines  are  good,  with 
only  a  few  shortages,  most  of  which  are  common  to  the 
country  at  large  and  which  have  been  caused  by  general 
economic  conditions.  Buying  is  very  conservative,  partic- 
ularly retail  buying.  Industrials  and  utilities  are  buying 
more  freely  than  the  retail  trade,  but  it  is  not  expected 
that  the  volume  of  business  for  October  will  be  any  larger 
than  that  of  September,  which  was  a  subnormal  month. 
Collections  are  difficult  and  have  lengthened  on  an  average 
by  fifteen  days. 

Rigid  Conduit. — There  is  a  fair  stock  of  1-in.  and  IJ-in. 
black,  but  stocks  of  l|-in.  black  have  become  spotty.  De- 
mand is  fail.  One-half  inch  and  S-in.  black  are  still  very 
short,  a  small  supply  of  ij-in.  reported  several  weeks  ago 
having  become  exhausted.     Stocks  of  galvanized  arc  spotty. 


October  28,  1920 


ELECTRICAL     WORLD 


855 


One-half-inch  is  quoted  at  $80  per  1,000  ft.,  ii-in.  at  $110 
per  1,000  ft.,  and  1-in.  at  $148  per  1,000  ft.,  all  in  lots  of 
.I.OOO  ft.  or  more. 

Guy  Wire. — Stocks  have  shown  no  sign  of  improvement 
in  the  last  six  weeks,  and  St.  Louis  manufacturers  are  still 
bavins  difTicuIty  in  gettins  the  galvanized-steel  wire  from 
the  mill  with  which  to  make  the  strand.  No  time  for  the 
termination  of  the  shortage  can  be  predicted.  Prices  have 
stiffened,  but  because  of  the  inability  to  promise  any  spe- 
cific delivery  there  is  no  basis  for  a  standard  quotation, 
prices  ranginK  from  $1.7.5  to  $1.90  per  100  lb.  for  galvanized 
stranded-steel   wire  accordinK   to  the   order. 

Twin  Lead-Covered  Wire. — There  are  good  stocks  here 
and  immediate  deliveries  can  be  made.  Manufacturers  are 
quoting  one  month  delivery  on  direct  shipment.  A  repre- 
sentative price  is  $07.86  per  100  lb.  of  600-volt,  duplex. 
No.  8,  in  lots  of   1,000  lb. 

Porcelain  Insulators.  —  The  33,000  -  volt  insulators  are 
scarce  and  in  good  demand.  Stocks  of  6,600-volt  insulators 
are  somewhat  better  but  are  far  from  complete.  Demand 
for  these  is  good  also. 

Schedule  Material. — Stocks  of  some  items  are  spotty,  but 
there  is  an  abundance  of  pull  sockets  and  some  jobbers  are 
reported  to  be  willing  to  shade  prices  on  these  to  cut  down 
their  stocks.  The  demand  for  schedule  material  is  spotty 
and  on  the  average  much  below  normal. 

Radiators. — Stocks  in  the  whole  territory  are  in  good 
shape,  numbers  of  jobbers  and  dealers  having  carried  over 
quantities  from  last  year.  Demand  is  shaping  satisfac- 
torily, according  to  the  retailers,  and  the  several  short  cold 
snaps  experienced  so  far  have  shown  a  good  movement. 
This  past  week  the  demand  has  been  slow. 

Bare  Copper  Wire. — Very  few  jobbers  carry  stocks,  but 
they  can  quote  shipment  from  the  factory  with  delivery  in 
a  few  weeks.  The  current  price  on  No.  8  in  200-lb.  lots 
is  $26.50.per  100  lb.,  and  on  No.  10.  $29.50  per  100  lb.  These 
prices  are  felt  to  be  high  owing  to  the  movement  of  the 
electrolytic  copper  market  and  are  not  firm. 


Irons. — Consumer  demand  is  steady,  though  not  brisk. 

Washers. — The  market  is  decidedly  a  consumers'  market. 
Sales  are  made  only  through  intensive  methods  of  advertis- 
ing and  selling.     Liberal  time  payments  are  the  rule. 


SALT  LAKE  CITY— DENVER 

There  is  little  or  no  improvement  noted  in  the  electrical 
market.  Consumer  demand  is  at  a  low  ebb.  Dealers  buy 
only  as  they  sell  and  jobbers  are  trying  to  reduce  their 
stocks.  The  public  is  still  in  a  waiting  attitude,  holding 
for  a  decline  of  prices  that  dealers  and  jobbers  cannot 
foresee.  Prevailing  prices  in  all  lines  of  electrical  mer- 
chandise seem  the  big  obstacle  to  larger  sales. 

Consumers  are  suspicious  of  exorbitant  prices  and  refuse 
to  buy  until  there  is  a  decided  recession.  Consequently 
only  such  commodities  as  are  absolute  necessities  are  in 
demand.  Dealers  and  consumers  alike  would  welcome  a  re- 
duction in  price  schedules  and  freely  admit  that  it  should 
come.  There  is  no  indication,  however,  that  the  immediate 
future  will  see  a  substantial  decline.  In  fact,  some  manu- 
facturers ai'e  advising  their  jobbers  that  present  prices,  if 
not  higher  prices,  will  obtain  for  the  next  few  months. 

The  labor  market  is  settled.  There  is  little  agitation  and 
no  strikes  imminent.  Building  remains  somewhat  at  a 
standstill.  Contractors  find  times  rather  dull,  with  little 
promise  of  immediate  improvement.  Transportation  is  slow 
and  vexatious.  L.  c.l.  shipments  that  normally  require  three 
weeks  from  the  Atlantic  seaboard  now  take  from  four  to 
six  weeks.  Even  carload  shipments  drag  out  from  three  to 
four  weeks.  In  Salt  Lake  City  electrical  interests  have 
effected  a  co-operative  organization  and  will  soon  launch 
an  intensive  advertising  campaign.  Great  interest  centers 
in  the  projected  canalization  of  the  Lower  Snake  River, 
which  will  afford  a  deep  water  inlet  to  Lewiston,  Idaho. 
Representatives  of  the  United  States  Board  of  Engineers 
have  already  made  a  preliminary  survey.  If  the  project  is 
carried  out,  great  power  plants  will  be  established  at  the 
dams  to  supply  energy  for  manufacturing  industries. 

Wiring  Materials. — Conduit,  porcelain,  sockets,  etc.,  are 
selling  very  well.    Stocks  are  not  ample  to  meet  the  demand. 

Lamps. — Trade  is  brightening,  which  of  course  is  the  ex- 
pected thing  at  this  season.  Dealers  are  well  stocked  to 
meet  a  wide  diversity  of  demand. 


SEATTLE— PORTLAND 

Jobbers  in  Seattle  and  Puget  Sound  cities  as  a  whole  re- 
port good  sales,  especially  in  domestic  appliances  and  lamps. 
Heaters,  toaster  stoves,  ironers  and  washing  machines  are 
moving  especially  well.  Sales  of  heavy  power  apparatus 
are  negligible  and  house-wiring  device  sales  are  light. 
Dealers  report  increasing  counter  sales,  especially  in  wash- 
ing machines  and  heaters.  Stocks,  generally  speaking,  are 
in  good  shape  and  shipments  from  the  East  are  coming 
through  satisfactorily  with  but  few  exceptions.  The  ex- 
ceptions are  ranges,  percolators  and  porcelain  material, 
although  in  the  case  of  latter  demand  is  very  light  owing 
to  building  slackness.  A  recent  hail  and  rain  storm  in  the 
"Inland  Empire"  section — eastern  Washington — damaged 
the  wheat  crop  being  harvested  approximately  2.5  per  cent. 
The  same  storm  damaged  the  prune  crop  in  parts  of  Ore- 
gon to  considerable  extent.  It  is  authoritatively  stated  that 
this  will  have  no  small  effect  on  sales  of  farm-lighting 
outfits  and  appliances   in  these  districts. 

Portland  manufacturers  report  that  business  is  quieting 
down  somewhat.  Credit  is  tightening  and  collections  are 
slowing  up,  although  they  are  not  bad  at  present.  There 
is  a  general  feeling  that  considerably  quieter  business, 
which  will  endure  for  a  short  time,  is  approaching.  Job- 
bers state  that  business  continues  good,  although  it  is  not 
picking  up  as  much  as  has  been  expected.  The  lamp  and 
reflector  business  is  increasing  very  materially.  Another 
small  drop  in  the  price  of  wire  is  reported  for  the  past 
week.  This  makes  a  total  of  approximately  13  per  cent 
drop  within  two  weeks.  Electric  ironers  have  increased  in 
price,  otherwise  there  are  very  few  price  changes  of  note. 
There  is  a  tendency  by  the  dealers  to  withhold  buying, 
awaiting  lower  prices.  Partly  as  a  result  of  this  there  is 
some  uncertainty  in  regard  to  the  matter  of  increasing 
prices  due  to  freight  increases.  One  very  prominent  line 
of  farm-lighting  sets  has  recently  lowered  its  price  $600. 
There  is  some  feeling  that  the  cut  may  perhaps  be  of  a 
temporary  nature. 


SAN  FRANCISCO 

Business  continues  quiet,  and  hand-to-mouth  buying  seems 
again  to  be  the  rule.  Outside  of  certain  large  building  jobs 
and  certain  urgently  needed  residence  building,  there  is 
little  new  work  reported  in  San  Francisco;  although  build- 
ing continues  very  large  in  volume  in  southern  California. 
What  may  be  called  the  valleys  in  the  building  load  are 
partly  filled  by  such  missionary  work  as  range  wiring  and 
improved  industrial  lighting.  The  threatened  strike  of  all 
building  trades  in  San  Francisco  is  being  arbitrated  and 
has  probably  been  averted.  All  lighting  and  power  re- 
strictions such  as  have  been  effective  in  the  bay  cities  for 
the  past  month  have  now  been  abrogated. 

Collections  are  averaging  just  short  of  fifty  days,  prin- 
cipally because  of  the  activity  of  credit  men  in  getting  in 
long-standing  accounts  and  the  way  in  which  they  keep  tabs 
on  dealers'  customers,  instnicting  dealers  to  be  cautious 
over  the  contracts  into  which  they  enter  with  consumers. 
The  "Morris  Plan"  people  report  many  new  accounts,  re- 
sulting from  intensive  device  campaigns. 

Appliances. — Appliance  shipments  from  Eastern  facto- 
ries are  very  poor,  and  many  customers,  even  those  who 
have  long-outstanding  orders,  will  be  disappointed  in  their 
Christmas  stocks.  Generally  speaking,  jobbers  are  not 
soliciting  orders  for  percolators,  toastei'S,  etc.,  realizing  that 
they  will  be  hard  put  to  it  to  care  for  their  regular 
customers. 

Conduit. — Local  flexible  metallic  conduit  stocks  are  very 
poor  with  little  relief  in  sight.  Stocks  of  fittings  are 
slightly  better  but  uneven  in  quantity.  Flexible  non-metal- 
lic conduit  stocks  on  the  contrary  are  too  large. 

Boxes. — The  decreased  demand  for  roughing-in  material 
and  better  shipments  from  the  factory  are  the  causes  which 
are  creating  surplus  stocks  of  boxes. 


856 


ELECTRICAL     WORLD 


Vol.  76,  No.  17 


New  Apparatus  &  Appliances 

A  Record  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Motor-Driven  Razor  Sharpener 

In  the  machine  for  reshaipening 
safety  razor  blades  developed  by  F.  W. 
Cochrane,  3917  South  Western  Avenue, 
Los  Angeles,  Cal.,  a  departure  from  the 
usual  type  of  such  machines  is  made  in 


are  so  constructed  that  single,  double, 
triple  or  four-pole  breakers  can  be 
made  up  by  combining  the  required 
number  of  units — -one  for  each  pole, 
plus  frame,  breaker  mechanism  and 
operating  mechanism. 


Adjustable  Ground  Clamp 

An  adjustable  ground  clamp  of  tinned 
copper  which  conforms  to  the  latest  re- 
quirements of  the  code  has  been 
brought  out  by  the  Gillette-Vibber 
Company,  New  London,  Conn.  This 
"Gee  Vee"  clamp  is  made  in  three  sizes 
to  accommodate  pipe  from  g  in.  to  3  in. 
It  is  claimed  that  the  tighter  the  bolt 
which  holds  the  clamp  onto  the  ground 
pipe  is  screwed  the  more  secui'ely  is 
the  ground  wire  held  to  the  pipe. 


FAN-TYPE   MOTOR  DRIVES  NEW  RAZOR 
SHARPENER 

that  the  blades  move  laterally  with 
reference  to  the  sharpening  rollers,  of 
which  there  are  four  sets,  the  first 
being  faced  with  felt,  the  second  being 
the  honer,  the  third  the  stropper,  and 
the  last  faced  with  horsehide.  The 
machines  are  in  two  sizes,  for  twelve 
blades  and  for  six  blades,  and  are 
driven  by  Westinghouse  motors. 


Standardized  7,500-Volt  Oil 
Switches 

Two  new  types  of  standard  unit  oil 
circuit  breakers  for  use  on  systems  up 
to  7,500  volts  have  been  developed  by 


Small  Amplifier  and  Detector 

Of  unusually  small  dimensions  is  the 
single-stage  amplifier  developed  by  the 
Acme  Apparatus  Company,  27  Wind- 
sor Street,  Cambridge,  Mass.  The  ap- 
paratus contains  all  the  essential  parts 
except  the  vacuum  tube  and  batteries, 
and  nevertheless  measures  only  about 
3J  in.  X  3J  in.  x  5i  in.  An  "Acme" 
transformei  is  included  in  the  unit.  A 
detector  has  also  been  developed  by 
the  same  company,  of  the  same  dimen- 
sions. The  binding  posts  on  these 
pieces  of  apparatus,  the  maker  says, 
are  so  arranged  that  a  detector  and 
two-stage  amplifier  can  be  made  with 
separate  filament  control  and  the  same 
batteries. 


Unit-Type  Geared  Turbine  and 
Generator 

The  Steam  Motors  Company,  Spring- 
field, Mass.,  has  developed  a  geared 
turbine  for  mounting  on  the  same  base 
with  a  generator,  thus  producing  a 
rugged  unit-type  outfit.  The  set,  known 
as  a  "Steamotor"  unit,  has  a  two-row 
impulse  turbine  wheel  of  standard  con- 
struction, a  gear  manufactured^  by  the 
Fawcus  Machine  Company,  and  is  com- 
plete with  all  the  usual  steam-turbine 
auxiliaries  such  as  governor,  emer- 
gency governor,  pressure  lubricating 
system  and  oil  cooler.  The  units  are 
in  capacities  ranging  from  59  hp.  to 
300  hp.,  with  turbine  speeds  ranging 
from  2,000  to  5,200  r.p.m.  A  typical 
unit  of  100  hp.,  having  a  two-to-one 
ratio  and  a  3,200  to  4,000-r.p.m.  tur- 
TRIPLE-POLE  BREAKER  MADE  UP  OF  ^j^^^    ^^j.     ^„    over-all     length    of    the 

STANDARD  UNITS  ^^^.^^^   ^^^d   only   of  3G   in.,   an   over-all 

the  General  Electric  Company,  Sche-  height  of  35  in.  and  a  width  of  28  in. 
ncjtady,  N.  Y.  These  breakers,  known  The  height  from  the  base  to  the  center 
as    FK-35    and    FK-35-Y    respectively,     line  of  the  low-speed  coupling  is  11  in. 


Laboratory  Sterilizers 

A  combination  sterilizer  for  instru- 
ments and  dressings  made  in  three  sizes 
has  been  developed  by  the  Prometheus 
Electric  Company  of  511  West  Forty- 
second  Street,  New  York.  The  heaters 
are  for  110  volts  to  250  volts  and  are 
equipped  with  fusible  members  designed 
to  open  the  circuit  in  the  event  of  ab- 
normally high  temperatures  resulting 
from  absence  of  liquid.  Two  compart- 
ments are  provided  in  each  of  the  three 
sizes,  one  compartment  for  instruments 
and  the  other  for  dressings. 


Porcelain  Base  Switch 

A  6,600-volt,  200-amp.  switch  which 
has  a  porcelain  base  to  decrease  the 
weight  and  improve  the  insulation  be- 
tween the  switch  and  the  support  has 
been  placed  on  the  market  by  the  Lewis 


THE  PORCELAIN  BASE  IS  HOLLOW 

&  Roth  Corporation,  Philadelphia.  The 
lai'ge  creepage  distance  is  hekl  to  be 
an  advantage  where  great  attention 
to  maintenance  cannot  be  given. 


Rocker-Type  Washing  Machine 

A  new  washer  was  displayed  by  the 
Federal  Electric  Company,  8700  South 
State  Street,  Chicago,  111.,  at  the  recent 
New  York  Electrical  Show.  The  "Roto- 
Phor"  swinging  wringer  with  which  the 
washer  is  equipped  is  reinforced  by  a 
"T"  iron  brace  across  the  bottom.  The 
washer  employs  a  rocking  wooden  tum- 


COVER  OF  TUMBLER  ALWAYS  STOPS 
ON  TOP 

bier,  suspended  in  a  tub  full  of  soap- 
filled  water.  The  tumbler  always  stops 
with  the  cover  on  top. 
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Household  Dishwasher 

A  new  (.'loctric  dishwasher  for  house- 
hold usf  has  recently  been  (lesijjned  by 
G.  S.  Blakeslee  &  Co.,  Cicero,  111.,  with  a 
capacity  of  100  dishes  besides  silver- 
ware. It  occupies  a  floor  space  of  22  in. 
X  36  in.  and  is  35  in.  hijih.  At  the  side 
is  an  openinp  for  addinp  water,  and 
the  machine  can  be  attached  to  a  waste 
pipe  if  desired.  It  is  run  by  a  l-hp. 
motor  and  is  attachable  to  any  lamp 
socket. 

A  leaf  at  one  end  of  the  washer  may 
be  raised  when  the  machine  is  not  in 
use,  makinp:  an  aluminum-top  kitchen 
table,  22  in.  x  .'54  in.  The  washer  is 
also  made  in  a  smaller  size  with  a 
capacity  of  sixty  pieces. 


Electric  Arc  Furnace  Regulator 

High  electrode  operating  speed  and 
close  precision  of  regulation,  with  ab- 
solute freedom  from  hunting,  are  the 
two  important  features  of  the  electric 
arc-furnace  rejrulator  just  placed  upon 
the  market  by  ti.e  Westinjrhou.se  Elec- 
tric &  .Manufacturing  Company,  East 
Pittsburtrh,  Pa.  Spee.ls  of  2i  ft.  to  3 
ft.  per  minute,  depending  upon  the  de- 


thick,  4J  in.  wide  and  51  in.  hiijh.  Tyjje 
"Z.  R.  D."  tube  control  or  detector  panel 
includes,  in  addition  to  the  panel  and 
base,  a  filament  rheostat  of  special  de- 
sign, two  pairs  of  rubber  binding  posts 
for  connection  to  "A"  battery  and  in- 
ductances respectively,  a  special  pluK 
connector  for  telephones  which  will 
take  regular  telephone  cord  tips,  and 
a  hiuh-Krade  tube  socket  complete  with 
all  wirintiT.  Type  "Z.  R.  A."  one-staKc 
amplifier  panel  includes,  in  addition,  an 
amplifying  transformer  and  a  pair  of 
bindin}!:  posts  for  connection  to  "B" 
battery.  A  pair  of  bindinj;  posts  is 
provided,  however,  for  telephone  con- 
nection in  place  of  the  pluK  connector, 
making  it  a  simple  matter  to  connect 
two  of  these  amplifiers  side  by  side 
to  make  0  two-stajre  amplifier. 


ARC  VOLTAGE   AS  WELL   AS   ARC   CURRENT 
CONTROLS    MOTORS 

irree  of  divergence  from  normal  in  the 
quantity  under  I'cfrulation,  and  5  per 
cent  precision  are  claimed.  The  abil- 
ity of  this  regulator  to  incorporate 
high  speed  with  a  narrow  current  zone 
is  due  to  the  fact  that  the  electrode 
speed  tapers  all  the  way  from  full  to 
zero  as  the  regulated  current  ap- 
proaches its  normal  value. 


Radio  Tube  Panels 

Uniform  in  size,  arranged  for  easy 
connection  to  make  a  set,  and  yet  flex- 
ible enough  to  permit  any  desired 
groupings,  is  the  series  of  panels  re- 
cently developed  by  the  Clapp-Eastham 
Company,  139  Main  Street,  Cambridge, 
Mass.,  manufacturer  of  radio  appa- 
ratus.   Each  panel  is  ef  bakelite,  j  in. 


Electric  Cloth  Cutting  Machine 

A  light-weight  cloth-cutting  machine 
driven  by  a  small  motor  which  will  run 
on  direct  or  alternating-current,  the 
v/hole  weighing  4i  lb.,  has  been  brought 


Insulating  Cloths 

Treated  cloths  for  insulation  purposes 
are  being  placed  on  the  market  by  the 
General  Electric  Company,  Schenec- 
tiuiy,  N.  Y.  It  is  stated  that  these 
cloths  are  woven  from  long  fibered 
yarn  treated  to  remove  the  nap.  These 
cloths  are  made  in  both  yellow  and 
black  and  in   linen,  silk  and  canvas. 


FOR   LOW   THICKNESSES   OF   CLOTH 

out  by  the  Eastman  Machine  Company, 
Buffalo,  N.  Y.  The  machine  will  cut 
up  to  J -in.  thickness  of  cloth  at  a  time 
and  is  said  to  be  very  easy  to  operate. 


Notes  on  Recent  Appliances 


Fruit  Juice  Extractor 

A  motor-driven  fruit-juice  extractor 
has  been  placed  on  the  market  by  the 
Blessing  Manufacturing  Company,  1834 
Broadway,  New  York  City. 


Light  for  Theater  Aisles 

A  lighting  unit  for  theater  aisles  has 
been  placed  on  the  market  by  the  Chi- 
cago Electric  Light  Company,  2219 
West  Grand  Avenue,  Chicago,  111. 


Sterilizer 

An  electrically  operated  sterilizer  for 
the  use  of  drug  stores  and  sode  foun- 
tains has  been  brought  out  by  the 
Steroelectric  Company,  Muncie,  Ind. 


Radio  Oscillator 

A  constant-frequency  radio  oscillator 
has  been  brougt  out  by  the  General 
Radio  Company,  Cambridge,  Mass. 


Motor-Driven  Ironer 

A  motor-driven  ironer  has  been 
brought  out  by  Gould  Appliance  Com- 
pany, 7  West  Forty-second  Street,  New 
York  City. 


Spotlight 

A  small  incandescent  lamp  spotlight 
was  recently  placed  on  the  market  by 
the  Chicago  Cinema  Equipment  Com- 
pany, 820  South  Tripp  Avenue,  Chi. 
capo.  111. 


Shade  Holder 

The  E.  H.  Freeman  Electric  Com- 
pany, Trenton,  N.  J.,  has  placed  on  the 
market  an  attachment  for  supporting 
a  shade  from  a  standard. receptacle. 


Electric  Boiler 

An  electric  boiler  in  5-gal.  to  20-gal. 
sizes  is  being  offered  by  the  Riverside 
Boiler  Works,  Inc.,  491  Main  Street, 
Cambridge,  Mass. 


Renewable  Fuse 

A  renewable  plug  fuse  has  been 
placed  on  the  market  by  the  Ree-Nu-It 
Electric  Manufacturing  Company,  New 
Bedford,  Mass. 


Vacuum  Clothes  Washer 

The  Splitdorf  "Aurora"  electric 
washer  is  a  new  machine  sold  by  W.  B. 
Hart,  46  East  Forty-first  Street,  New- 
York  City. 


Appliance  Cord 

A  portable  appliance  cord  has  been 
placed  on  the  market  by  the  R.  W. 
Lillic  Corporation,  30  Church  Street, 
New  York  City. 


Electric  Washer 

The  Pittsfield  Machine  &  Tool  Com- 
pany, Pittsfield,  Mass.,  has  placed  on 
sale  an  electric  washer  under  the  trade 
name  of  "Berkshire." 


Two-in-One  Plug 

The  Union  Appliance  Company,  103 
Mott  Street,  New  York  City,  has  placed 
on  the  market  a  double-service  plug. 


Incandescent  Lamp  Hanger 

-A  lamp  hanger  is  being  offered  by  the 
Thompson  Electric  Company,  226  St. 
Clair  Avenue,   N.   E...  Cleveland    Ohio. 
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Manufacturers'  Activities 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


Foreign  Trade  Notes 


MERRILL,  SWEENY  &  COMPANY.  50 
Stale  Street,  Boston,  have  recently  changed 
their  corporate  name  to  M.  H.  Merrill  & 
Company. 

THE  C.  W.  HUNT  ENGINEERING 
CORPORATION,  with  offices  at  14  3  Lib- 
erty Street,  New  York  City,  has  been 
formed  for  the  purpose  of  handling  all 
sales  entailing  engineering  in  connt-ction 
with  the  Hunt  products  and  all  engineering 
services  previously  performed  by  this  com- 
pany.' 

THE  WESTINGHOUSE  ELECTRIC  & 
MANUFACTURING  COMPANY  has  added 
a  new  foundry  building.  120  x  120  ft.,  to 
its  South  Philadelphia  works  to  make  cast- 
ings that  weigh  a  half  pound  up  to  a  half 
ton.  Other  additions  recently  finished  there 
are  a  three-story  warehouse,  with  86.650  sq, 
ft.  of  floor  space,  and  two  pattern  storage 
buildings.  30  ft.  x  256  ft.  The  extensions 
will  practically  double  the  employed  force 
at  South  Philadelphia,  which  now  numbers 
3.500. 

LANDERS.  FRARY  &  CLARK.  New 
Britian.  Conn,  has  called  a  stockholders' 
meeting  for  Nov.  2.  for  the  purpose  of 
autiiorizing  an  increase  in  the  capital  stock 
from  $6,000,000  to  $7,000,000.  as  recom- 
mended by  the  directors  it  is  announced. 
Funds  derived  from  the  sale  of  the  stock, 
which  is  offered  at  $25  a  share,  will  be  used 
for  plant  extensions   and    working  capital. 

REORGANIZATION  OF  UNIVERSAL 
PRODUCTS  COMPANY.  — .  Announcement 
is  made  of  the  completion  of  plans  for  an 
increase  in  capitalization  of  the  Universal 
Products  Company  of  Sandusky.  Ohio,  and 
Oshkosh.  Wis,,  to  $500,000.  The  plans  in- 
clude the  purchase  of  the  H.  C.  Doman 
Company  of  Oshkosh  and  the  removal  of 
the  main  offices  from  Sandusky  to  Oshkosh. 
The  new  company  will  continue  to  manu- 
facture the  Universal  Products  electric 
lighting  and  ])ower  plants  and  the  Doman 
marine  engines.  The  company  will  imme- 
diately go  on  an  increased  production  sched- 
ule, made  necessary  by  the  large  field 
organization  developed  during  the  last  year. 
The  officers  of  the  new  company  will  be : 
President.  L.  E.  Willson  ;  vice-president. 
R.  K,  Schriber  ;  secretary.  Charles  H.  Eich- 
Inger ;    treasurer,    Louis    Schriber. 

GEAR  MANUFACTURERS  TO  MEET 
NEXT  WEEK. — Standardization  and  costs 
are  closely  related  and  for  this  reason  will 
be  the  principal  subjects  discussed  at  the 
.semi-annual  meeting  of  the  American  Gear 
Manufacturers'  Association,  which  will  be 
held  at  Mohonk  Lake,  N  Y..  Oct.  27,  28,  29. 
Among  the  speakers  will  be  P.  G.  Agnew, 
secretary  of  the  American  Engineering 
Standards  Committe.-.  whose  subject  will  be 
"Standardization  from  the  Point  of  View 
of  the  American  iCngineering  Standards 
Committee"  :  Calvin  W,  Rice,  secretary  of 
the  American  Society  of  Mechanical  Engi- 
neers, who  will  speak  on  "Standardization"  : 
C.  L.  Collens.  II.  president  of  the  Reliance 
Electric  and  l*]ngineering  Company  and 
past-president  of  the  Electric  Power  Club, 
whoso  subject  will  be  "Industry  Organiza- 
tion." and  Christopher  Haigh,  supervisor 
of  costs  General  Electric  Company,  who 
will  describe  the  "Machine  Rale  Method 
of  nistributing  Expense."  At  an  informal 
l>an<iuet  to  be  held  Thur.sday  night.  Oct.  28. 
Charles  W,  Wooflwjird.  vlce-jirenident  in 
charge  of  personnel  for  the  Hydraulic 
Pressed  Steel  Company,  will  he  the  prin- 
cipal speaker,  taking  as  his  subject  "The 
Human  Element  in  Indtistry."  The  Am  ri- 
can  flear  Manufacturers'  A.ssociation  has 
received  renuests  from  Canada.  England 
and  Australia  for  copies  of  standards  and 
recommended  practices  for  the  gear  In- 
dustry. 

THE  ELECTRIC  APPLIANCE  COM- 
PANY, Pittsburgh,  Pa.,  has  applied  for  an 
Increase  in  cjipitallzation  from  $.100,000  to 
$400,000.  The  compan.v  Is  incorporatid 
under    a    Delaware    charter. 

THE  WILT,TAM  A.  CORRAO  ELECTRIC 
COMPANY.  St,  Louis.  Mo,,  has  Increji.wrt 
Ita    enoltal    stork    from    $11,000    to    $22,000. 


THE  NATRONA  POWER  COMPANY, 
of  Casper.  Wyo.,  announces  an  increase  in 
capital  stock  from  $50U.i)00   to  $1,000, 000- 

CHARLES  S,  BEARDSLEY  has  accepted 
the  position  of  sales  manager  of  the  Apex 
Electrical  Dis,tributing  Company.  Cle\Te- 
land,  Ohio.  aft?r  a  very  successful  connec- 
tion with  the  Uniied  Electric  Company, 
Canton,  Ohio,  where  for  three  years  he  was 
general  managc'r. 

THE  GENERAL  ELECTRIC  COMPANY. 
Schenectady,  N,  Y.,  is  contemplating  an 
addition  to  its  Lynn  (Mass,)  plant  to 
cost  $150,000.  The  building  is  to  be  of 
l>rick.  concrete  and  steel  and  will  be  300 
ft,    X    160    ft. 


Supply  Jobbers'  Notes 


CH.\RLES  H.  MAY.  at  present  appliance 
manager  for  the  Detroit  Edison  Company, 
has  been  appointed  household  sales  special- 
ist for  the  'Western  Electric  Company.  Clii- 
cago.  He  will  assume  his  new  duties  on 
Oct.    15, 

JULIUS  ANDRAE  &  SONS  COMPANY', 
of  Milwaukee,  has  begun  a  campaign  of 
new.spaper  advertising  which  will  cover 
eight  cities  in  the  Middle  'West,  from  Mason 
City.  la.,  to  Green  Bay.  Wis.  The  purpose 
of  the  series  is  to  develop  good  will  and 
"sell"  to  the  public  an  appreciation  of  the 
service  which  the  eelctrical  jobber  per- 
forms for  the  community  he  serves, 

R.  S,  MITTEN,  formerly  assistant  gen- 
eral sales  manager  of  the  Electric  Appli- 
ance Company  of  Chicago,  has  been  pro- 
moted to  be  general  sales  manager,  suc- 
ceeding P,  R.  Boole,  who  has  become  a 
partner  in  the  Greusel-Quarfot  Electric 
Company    of    Milwaukee,    Wis. 

THE  MOHA^^^v  electrical  COM- 
PANY has  leased  the  Cox  Building,  a  six- 
story  structure  at  529-531  South  Clinton 
Street.  Syracuse,  N,  Y,  It  will  be  utilized  by 
the  Mohawk  Electrical  Company  for  its 
wholesale  business.  The  present  store  on 
Warren  Street  will  be  retained.  A.M.  I.,ittle. 
president  of  the  company,  has  anijounced 
that  acquisition  of  larger  ciuartcrs  was 
imperative  by  the  expansion  of  the  concern's 
business,  .\11  labor-saving  devices  will  be 
installed    in    the    new    building. 

BINNINGS  BROTHERS.  Clarksdale. 
Miss,,  are  moving  into  their  new  three- 
story  building  and  are  expanding  their 
stock    to    include    more    electrical    lines. 

THE  ERNER  ELECTRIC  COMPANY 
of  (Cleveland  recently  entertained  ,a  group 
of  more  than  seventy-five  of  the  leading 
northern  Ohio  electrical  dealers  and  con- 
tractors at  a  dinner  which  featured  the 
launching  of  an  Eden  washing-machine 
campaign.  The  dinner  was  cooked  elec- 
trically and  served  in  the  company's  club 
room  by  the  young  women  of  the  Erner 
organization.  Harry  Selber.  vlce-presi<lent 
and  general  manager  of  the  Gillespie  lOilen 
Corporation,  and  Frank  R  Rae.  .Ir,,  adver- 
tising counselor  of  the  Erner  I'llectric  Com- 
Iiany,  were  the  speakers  of  the  evening.  It 
is  announced  that  similar  rallies  will  in- 
augurate the  various  special  sales  cam- 
paigns scheduled  by  the  Erner  Electric 
I'cmipany   through    the   coming  season 

MICA  INSULATOR  COMPANY  has  just 
comiileted  a  new  four-slorv  addition  to  its 
plant  at  Schenectady.  .V.  Y,.  it  is  an- 
nounced. The  building  is  of  concrete  fire- 
proof construction  and  will  add  from  50 
to   75   per  cent  to  the   factory  capacity. 

THE  PIEDMONT  ELECTRIC  COM- 
PANY, Asheville.  N  <"..  is  pushing  the 
Idea  of  ordering  goods  in  iniit  ii.ickage  ipian- 
tltles.  An  Item  in  the  October  issue  of 
"The  Peco  Contact,"  lionse  organ  of  the 
comp.any.  urges  this  method  of  ))urchaslng 
goods  as  a  means  for  offiring  customers  a 
better  price,  greater  promiitness  In  filling 
orders  .ind  less  chance  for  error. 


ELECTRIC  LAMPS  I.\'  J.VP.\N. — The 
electric  lamp  trade  in  Japan  is  a  very 
prosperous  one,  according  to  Renter's  Trade 
Service,  published  in  Tokyo.  "The  con- 
sumption of  electric  energy  tor  lighting  in 
1917  as  compared  with  1912  showed  an  in- 
crease of  250  per  cent.  .\ccordingly  the 
demand  for  electric  lamps  has  increased 
steadily  and  for  this  year  is  estimated  at 
23.000.000  bulbs.  The  value  of  bulbs  ex- 
ported rose  from  160.284  yen  in  1912  to 
2.847.187  yen  in  1917,  when  approximateh- 
8.000.000  bulbs  were  exported.  The  total 
for  this  year  is  estimated  at  14.000.000. 
Between  80  and  90  per  cent  of  all  electric 
lamps  manufactured  in  Japan  are,  accord- 
ing to  this  authority,  made  by  the  Tokyo 
Electric  Works,  which  is  a  branch  of  th.- 
General   Electric   Company, 

AMERICAN  ELECTRICAL  TRADE  l.\ 
CHILE. ^ — From  a  summary  made  by  thi- 
London  Electrician  of  the  report  of  the  com- 
mercial secretary  to  the  British  Legation 
at  Santiago,  Chile,  on  the  demand  in  that 
country  for  electrical  goods,  it  appears 
that  the  part  of  Great  Britain  and  other 
exporting  nations  in  this  trade  is  ver>' 
much  smaller  than  that  of  the  Uniteil 
States.  Sixty  per  cent  of  the  electric 
lamps  are  of  American  manufacture  and  30 
per  cent  come  from  Japan.  Tile  American 
lamps  are  described  in  the  British  report 
as  "not  very  good"  and  the  Japanese  as 
poorer  yet.  Electric  wire  comes  mainlv 
from  the  United  States.  Japan  and  Spain 
and  fixtures  and  battery  cells  from  Ameri- 
ca. Chile  has  periods  of  extreme  cold,  and 
electric  stoves  are  becoming  more  and 
more  popular.  Nearly  all  of  these  are  of 
American  manufacture,  though  two  typ.-s 
of  English  stoves  are  on  the  market.  Sales 
of  4,000  heaters  are  reported,  prices  as 
nearly  as  can  be  ascertained  varying  from 
$5  to  $6  (American)  for  600-watt  stoves 
up  to  $9  and  $10  for  2.000-watt  stoves.  The 
terms  on  which  they  were  sold  were  against 
acceptance  of  ninety  days'  sight  drafts, 
cash,  with  2  per  cent  discount  for  cash 
payment. 

GOOD  PRICES  FOR  ELECTRIC  MO- 
TORS IN  UNITED  KINGDOM. — At  a  sal.- 
held  by  direction  of  the  Ministry  of  Muni- 
tions near  Glasgow.  Scotland,  recently,  savs 
the  Elcctrietil  Revietc,  there  was  a  keen  de- 
mand for  electric  motors  and  machinerv 
and  unusually  high  prices  ruled.  Buver's 
were  present  in  large  numbers  from  all 
parts  of  the  LTnited  Kingdom.  Aitogeth.r 
more  tlian  £4.000  was  realized  by  the  sale 
of  forty-one  electric  motors,  the  highest 
price  obtained  being  £260  for  a  35-hp, 
motor. 

ELECTRIC  METERS  FOR  NEW  ZEA- 
LAND— The  Board  of  Trade  Journal  of 
Great  Britain  prints  some  particulars  given 
in  an  official  report  concerning  the  types 
of  electric  meter  found  suitable  to  the  New 
Zealand  niarket.  It  is  stated  that  the 
maxinunn-demand  instrument  is  well  adapt- 
ed for  hydro-electric  systems  and  would 
be  used  more  widely  if  a  cheaper  and  more 
accurate  in.strument  wer,>  available.  A 
serviceable  maximum-demand  indicator, 
costing  £2  to  £4  witlunit  wattmeter  dial  or 
£3  to  £6  with  wattmeter  dial,  would  find 
ready  sale.  A  satisfactory  commercial 
maximum-kva.  meter  suitable  for  service 
on  demands  of  .'>  kva.  uj)  to  500  kva..  grad- 
uated for  400.  3,300  and  11.000  volts,  is  re- 
quired. So  far  no  suitable  instrument  for 
measuring  inaximuni  kva.  has  been  available, 
and  con.sequently  it  is  necessary  to  take 
the  maximum  kilowatts  averaged'  over  half 
an  hour  and  di-duce  therefrom  the  maxi- 
mum kva.  from  the  power  factor  ob.si>rved 
during  heavy  loads.  This  system  is  obviously 
unsatisfactory  if  a  suitable  maximum-kva. 
or  maximum-current  mrasuring  instrument 
is  available.  The  st.nidard  fretpn-ncy  at 
which  energy  is  distributed  in  New  Zealand 
is   50  cycles. 

BIDS  FOR  ELECTRIFICATION  OP 
CHILIIAN  li^MLWAY.— The  Chilean  gov- 
'■rnment  has  called  for  bids  for  the  elec- 
trification of  the  first  zone  of  the  state 
railway.s.  This  zone  comprises  the  line 
which  runs  from  Valparaiso  to  Santiago. 
The  bids,  which  will  be  received  up  to 
"March  31.  1921,  an-  of  two  classes — those 
proposing  to  furnish  the  electric  power 
■ind  those  proposlmr  to  furnish  the  actual 
equlinnent  and  rollnig  slock  of  the  line  to 
be  eleclrified.  The  Latin  Am.-rican  division 
of  the  Department  of  Commerce  has  hook- 
lets  containing  the  conditions  on  whicli  the 
bids  must  be  basi-d.  and  Ihe  address  of  the 
di'iiarlment  from  whieli  plans  and  specifi- 
cations may  be  obtain. •.!  by  those  who  are 
infpriiQfofl 
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FoUowiii^^  arc  listod  opportunities  to  en- 
tir  forciKii  marlsits.  Wlu-rv  tlu'  item  is 
iiuinl)»T«Ml.  furtlKT  Information  can  bf  ob- 
tainiil  froin  Ihi-  Buri-au  of  ForfiRn  anil 
Doini'Stif  < 'onwnoi'cf,  Washinj^ton.  by  men- 
tioning  the   number. 

A  morohant  in  India  (No.  33.870)  invites 
manufaclunrs  ami  exporters  of  electric 
washinK  machines  to  submit  literature  anil 
terms  on   these   appliances. 

An  importer  In  Italy  (No.  33.871)  desires 
relations  with  maiuilacinrers  of  supplies 
used  in  electrical  ami  insulalin^'  establish- 
ments. 

An  export  agency  in  America  (No.  33.872 > 
with  representativ.'S  in  Australia  and  Japan 
desires  sole  nBencles  In  these  countries  for 
vacuum  cleaners  and  other  household  ap- 
pliances. 

A  commercial  asent  In  Brazil  (No 
33.888)  desires  to  represent  American  ox- 
porters   of    electrical    goods. 


Trade  Publications 


CABLE   .TOINTS. — The    Standard    Under- 
-round     Cable     Company,     I'ittsburKh.     I'a., 
iias     i.ssued      bulletin      No.      7tii-l.    coverlnt,- 
enble    Joints    and    Jointing    material. 

HOIST  rONTKOI.l.KUS.  —  The  Allen- 
Hradiey  Comiiany.  Milwaukee.  Wis.,  has 
IssiH'd  a  circular  No  F-22U0,  covering  small 
hoist  controllers. 

IN'sri..\TIi>JC.  nnirK. — The  Armstrong 
C>  rk    CompMMy,     I'inslnirKh.     I'a.     li:is    r  - 


centl.v  issued  a  seventy-iwo-page  book  cov- 
ering "Nonpareil  insulating  l)rick."  used  for 
the  insulation  of  high  temperature  itidus- 
(rial  etiuipmenl  such  as  boilers,  fijrnaces. 
stills,   ovens  and   kilns. 

INSUI.ATMD  WIRE.— The  Standard 
llndergroun'l  Cable  Compan>.  Pittsburgh. 
Pa.,  has  recently  issueil  a  forty-page  bulle- 
tin describing  its  lines  of  insulated   wire. 

CONVEYORS. — The  Godfrey  Conveyor 
Compan>'.  l^lkhart.  Ind..  has  ready  for  dis- 
tribution a  new  catalog  covering  its  con- 
veyors ami  iilu.-^lrating  various  installations. 

ELECTRIC  IRONS.— Tlte  Cutler-Ham- 
mer Maimfacturing  Compan.v.  Milwaukee. 
Wis.,  has  recently  issued  leaflet  No.  86G. 
describing  the  "C-H  Electric  Tailor's  Irons  " 


New  Incorporations 


THE  CONGRESS  ELMCTRIC  COM- 
P.\NY.  L.N'im.  Mass.,  has  been  Incorporated 
with  a  capitalization  of  $10ii.iincl  by  George 
().  Willey.  M.  F.  OMealey.  C.  11.  Gtlmore 
and    J.     K.    Wellman. 

THE  APPLE  ELECTRICAL  MANU- 
l'.\("l'l'Kl.\i;  i'O.MP..\.\V.  nayton.  Ohio. 
has  iK-eii  incorporated  by  V.  G.  Apple  and 
11.    Apple. 

THE  GRAYS  ELECTRIC  LIGHT  COM- 
I'.V.'VY.  Grays.  Ky.,  has  been  incorporated 
with  a  capital  of  $3.11110  by  J.  T.  Gray.  J 
J.    Young  and  S.  T.   Weidner. 

THE  JAMES  C.  GIPE  COMPANY  of 
Indianapolis  has  receritly  been  incorporated 
at  $10il.ii()o  to  sell  electrical  appliances  and 
flvtures.  The  directors  are  .lames  C.  Gipe, 
Aithur   li.    Baxter  and   Wilbur   Johnson. 

THE  EMPIRE  WELDING  &  AITTO  RE- 
PAIR COMP.VNY  of  Wbneling,  \V.  Va..  has 
be.'H     iMcori'oi;it,-d    with    a    capital    stock    of 


}S,000   to  do  a    general    welding   and   reiralr 
business.       Incorporators:      W.     M.    Cole,    J 
D.     Wiles,    F.    T.     Wiles,     A.     H.    Cole    and' 
W.    E.    Cole,    all    of    Wheeling. 

THK  POWER  COMPANY  has  been  In- 
corporated at  Charbston.  W.  Va.,  to  oiierate 
anywhere  in  the  state.  Capital  stock, 
J'i.'i.nno.  Incorporators:  3.  W.  Bryant. 
B.  C.  Eakle.  O.  L.  Hall.  J.  /.  Jones  and 
P.    A.    Ilamrlck,   all   of  Clay,    W.    Va. 

THH  BLACK  RIVER  VALLEY  POWER 
CORPORATION  of  Jefferson  County  .\.  Y., 
has  been  Incorporated  with  a  capital  stock 
of  Jlii.noo.  The  incorporators  are  1).  M. 
Anderson.  F.  L.  Carlisle  and  P.  A.  Rmimall. 
all  of  Watertown.   N.   Y. 

THE  SMYRN.\  ELKCTRIC  LI(;HT 
COMPANY.  Smyrna.  N.  Y..  has  recently 
been  incorporated  with  a  capital  of  $2.').n(IO 
by  J.  Nelson.  L.  Nelson  and  L.  J.  Nelson 
of  Sherburn,  N.  Y. 

THE  UNIVERSAL  SYSTEM  OF  ETLEC- 
TRIC  ALARMS  has  recently  been  incor- 
por.iteil  with  a  capital  of  J500.000  by  W. 
I!.  Andrew,  V.  R.  Modern  and  O.  M.  S. 
Greaves,  130  Claremont  Avenue.  New  York. 

THE  WOROEN  ELECTRIC  COMPANY 
of  IJtica,  N.  Y..  has  Just  been  incorporated 
with  a  capital  of  $10,000  by  S.  A.  H.igan. 
B.  C.  Madden  and  L.  E.  Worden  of  Whites- 
boro,    N.    Y. 

THE  WAGNER  ELECTRIC  CORPORA- 
TION. Delaware,  has  filed  articles  of  Incor- 
poration. caj)ltal  JaiiO.OOd,  to  manufacture 
electrical  supplies.  The  incorporators  were 
T.  L.  Croteau,  M.  A.  Bruce  and  S.  E.  Dill. 

THE  FEDERAL  ELECTRIC  SAFETY 
APPLIANCE  Cf)MPANY,  317  East  Four- 
teenth Str.et,  New  York,  has  been  incor- 
Iiorated  with  a  rapital  of  $100,000  by  M. 
Lyons,  W.  Lyons  and  K.  Scherer. 

C.  R.  KIERULFP  &  COMPANY.  757 
.South  Los  Angeles  Street.  Los  Angeles, 
Cal..  has  been  organized  to  m.anufacture 
i-lectrcal  specialties.  C.  R.  Kierulff  is  head 
of  the  organization. 


New  England  States 

BOSTON.  MASS.— The  Thomas  G.  Plant 
Company  has  plana  under  way  for  exten- 
sions and  improvements  to  the  power  plant 
at  its  shoe  factory  at  Jamaica  Plain  to  cost 
about    $511.0011. 

SPRINGFIELD.  MASS.— Bids  will  be  re- 
ceived bv  [he  Boanl  of  Wducition,  until 
Nov,  :i  for  the  construction  of  a  Junior 
high  school  to  include  a  special  lighting 
system  on  Slate  Street.  The  cost  is  esti- 
mated at  $800,000.  H.  Sprague,  310  Main 
Street,  Is  architect. 


Middle  Atlantic  States 

ALB.\NY,  N.  T.  —  The  Public  Service 
Conmii.ssion,  Second  District,  has  directed 
the  Murray  Electric  Light  &  Power  Com- 
pany of  JlonticcUo  to  extend  its  line  from 
Cenlerville  or  some  other  convenient  point 
to  Mountalndale  to  supply  light,  heat  and 
power. 

BUFFALO,  N.  Y.  —  The  Buffalo  City 
Service  Corporation,  capitalized  at  $10,000, 
ha.-<  been  organized  to  erect  an  electric 
plant  and  distribute  electrical  energy  in 
IlutTalo,  Niagara  Falls.  Loekport.  L.lcka- 
w.inna.  Batavia,  Rochester,  Jamestown. 
Syracuse,  Dunkirk  and  other  western  New 
York  niuMici|>alitles.  E.  C.  Randall.  Iro- 
quois   Building,   is    interested. 

NEW  YORK.  N.  T.— The  TTnited  Electric 
Light  &  Power  Company,  130  East  F'if- 
t.'inth  Street,  will  soon  .award  the  contract 
for  the  construction  of  a  power  liou.se  on 
131th  Street  and  the  East  River.  The  cost 
Is  estimated  at  $4,500,000.  T.  E.  Murray, 
Inc.,   55   Duane  Street,  is  engineer. 

PENN  YAN,  N.  Y.— J.  T.  Andrews  & 
Company  plans  the  installation  of  two  26- 
in.  Trump  hydraulic  turbines,  total  hp. 
220.  and  one  50-hp.  hydraulic  turbine,  belt 
I'onnectetl  to  a  50-kw.  Westinghou.'^e  alter- 
nator and  a  3-kw.  exciter  to  replace  the 
pre.-*ent  hydraidic  turbines  ;  also  the  in- 
stallation of  two  blowers  on  two  boilers 
for  the  purpose  of  burning  hard-coal 
screenings. 

CAMDEN,  N.  J. — The  MacAndrews  & 
Forbes  Company,  Third  and  Jefferson 
Streets,  contemplates  improvements  and 
extensions  to  its  power  plant  to  cost  about 
tlSO.OOO   including  equipment. 


Construction 
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Projects,  Plans,  Bids  and  Contracts. 
Contemplated  or  Under  Way 
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BAKERSTOWN,  PA. — The  Pittsburgh 
Cut  Flower  Company,  116  Seventh  Avenue. 
Pittsburgh,  contemplates  the  erection  of  a 
power  house  to  cost  about  $70,000.  Fred 
lUn-ke   is    president. 

R.VTH,  P.\. — The  Bath  Portland  Cement 
Company  contemplates  improvements  to  its 
power    house    to    cost    about    $200,000. 

PHIL.VDELPHIA.  PA.— Bids  will  be  re- 
ceived bv  the  Department  of  Public  Safety. 
City  Hall,  until  Oct.  28  for  furnishing  mu- 
nicipal and  police  telephone  service  ami 
equipment  for  the  year  1921.  to  cost  about 
$101,000,  .and  also  for  furnishing  electric 
lamps  and  lighting,  extinguishing,  cleaning 
and  repairing  such  lamps  for  lighting  the 
streeLs.  avenues,  boulevards  and  other  pub- 
lic places  for-  the  year  1921,  at  a  cost  of 
$1,300,000. 

BALTIMORE,  MD. — -Arrangements  have 
been  mad.-  by  the  Consolidated  Gas.  Ele<-- 
tric  Light  &  Power  Compan)-,  I..exington 
Building,  foi  the  removal  of  buildings  at 
501-29  East  Madison  St-eet.  clearing  the 
slti-  for  the  erection  of  Its  proposed  electri<- 
power  plant. 

WASHINGTON.  D.  C— Bids  will  be  re- 
ceived at  the  office  of  J.  A.  Wetmore.  super- 
vising archit'ct.  Treasury  Department, 
until  Nov.  11  for  conduit  and  wiring  and 
lighting    fixtures    in    the     Butler    Building. 

WASHINGTON.  D.  C. — Bids  ■nill  be  re- 
ceived by  the  Commissioner  of  Indian  Af- 
fairs. Indian  Bureau.  Washington,  until 
Oct.  25  for  furnishing  hardware,  electrical 
supplies,    etc 

WASHINGTON.  D.  C.  —  Bids  will  be 
received  by  the  Chief  of  Engineers,  t'.  S.  A  . 
room  2717  Munitions  Buildings,  until  Nov. 
6  for  furnishing  one  switcliboai-vl  feeder 
panel.    (.\dv.   No.    50.) 


North  Central  States 

DETROIT.  MICH.— Bids  will  be  received 
at  the  office  of  the  City  Bridge  Depart- 
ment, Municipal  Courts  Building,  until 
Oct.  30  for  furnshing  labor  and  m.-iteri.-il. 
including  electrical  work,  for  the  construc- 
tion of  the  Belle  Isle  Bridge  across  the 
Detroit  River,  to  cost  $2,000,000.  Esselstvn, 
Murphy  &  Hanford,  Marquette  Building, 
are  engineers. 

OXFORD.  MICH.— Bids  will  he  received 
by  H.  V.  Rahm,  village  clerk,  until  Nov. 
16  for  furnishing  and  installing  two  350- 
gal.-per-minute.  70-lb.-pressure.  30-hp..  al- 
ternating-current-motor centrifugal  domes- 
tic service  pumps  and  one  750-gal.-per- 
minute.  lOO-ib.-pressure,  75-hp.  alternating- 
currcnt-motor  centrifugal   Are  pump. 

ZANESVILLE,  OHIO. — The  Boston  & 
Ohio  Railroad.  Market  and  Second  Street-s, 
has  preliminary  plans  under  way  for  the 
construction  of  an  electric  and  beating 
plant  at  the  railroad  shops  on  Lee  .Street, 
to  cost  about  $300,000.  H.  A.  Lane,  B.altl- 
more,  Md.,  is  chief  engineer  of  construc- 
tion. 

ir.\RRODSI?URG.  KT. — The  proposition 
to  install  a  municipal  electric  light  and 
power  plant  anil  water  supply  system  at 
a  cost  of  $200,000  will  be  submitted  to  the 
voters  at  an  election  to  be  held  Nov.  2. 
The  power  pl.ant  installation  is  to  consist  of 
three  72  in.  x  18  ft.  high  pressure  boilers, 
one  350  hp.  engine,  one  200  kw..  2.300  volt, 
three  iihase.  60  cycle  generator,  two  200 
hp.  engines,  direct  connected  to  two  100 
kw.  generators.  Design  is  in  charge  of 
Greeley.  Pearce  &  Hansen.  39  West  Adams 
Street.  Chicago.  III. 

RICHMOND.  IND.— Tl>e  Board  of  Pub- 
lic Works  has  authorized  the  purchase  of 
.additional  equipment  for  the  city  lighting 
plant. 

BIRCTTWOOD.  WIS, — The  erection  of  a 
new-  plant  at  this  place  by  the  Wisconsin- 
Minneiiota  Light  &  Power  Company*.  Eau 
Claire,   is   contemplated. 

MADISON.  WIS. — The  Eastern  Wiscon- 
sin Electric  Company  contemplates  making 
extensions  to  its  transmission  lines. 

HIBBING.  MINN— The  Water  &  Light 
Board  plans  to  extend  its  electric  light  .sys- 
tem. Charles  Foster  is  superintendent  of 
Public  Utilities. 
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ST.  PAUL.  MINN. — ^The  Diocese  of  St. 
Paul  is  conducting  a  campaign  to  raise 
$.5,000,000  for  scliools  and  coHeges.  The 
building  plans  include  the  construction  of 
a  power  house  at  the  College  of  St.  Thonias. 
Meinam   Park. 

IOWA  CITY.  lA.- — Business  men  con- 
template forming  a  company  for  the  pur- 
pose of  installing  an  electric  light  and 
power  plant  at  this  place. 

SIOUX  CITY.  lA. — The  Commissioners 
of  Woodbury  County  are  considering  the 
purchase  of  equipment  to  electrify  the 
gravel-pit  plant  in  Kedron  Township.  R.  .S. 
Taylor   is   county   engineer. 

MEXICO.  MO. — The  name  of  the  Mexico 
Power  Company  has  been  changed  to  tlif 
Missouri  Utilities  Company  and  the  capital 
stock  increased  to  $1,000,000.  The  com- 
pany plans  to  enlarge  its  plant  and  extend 
the    distribution    system. 

MOUNTAIN  GROVE.  MO. — The  Moun- 
tain Grove  Creamery  Ice  &  Electric  Com- 
pany has  increased  its  capital  from  $1.50.000 
to  $.500,000  and  is  contemplating  the  con- 
struction of  a  hydro-electric  plant  to  furnish 
power,  to  Mountain  Grove.  Willow  Springs. 
Cabool   and  othei'   points. 

PAXTON,  NEB. — Bonds  to  the  amount 
of  $60,000  have  been  authorized  for  the 
construction  of  a  municipal  water  and  light 
system.  _______^_^^_^_ 

Southern  States 

BELMONT.  N.  C. — The  Sterling  Spin- 
ning Company,  recently  organized  with  a 
capital  of  $800,000.  is  planning  for  the 
installation  of  considerable  electric  equip- 
ment, including  motors,  at  its  proposed  local 
mill.  R.  C.  Riberstein.  Charlotte,  is  engineer. 

NEWTON.  N.  C. — The  Blue  Ridge  Devel- 
opment Company  is  having  estimates  pre- 
pared by  R.  E.  Wysor.  chief  engineer. 
Dublin.  Va..  for  the  construction  of  106 
miles  of  electric  railway  from  Charlotte 
to    Blowing    Rock. 

Y.^DKIN.  N.  C. — The  Yadkin  Finishing 
Company.  Lexington,  plans  to  install  an 
electric  lighting  system  in  the  mill  village. 
Melton   S.   Erlanger  is  president. 


MILNER,  GA. — Bonds  have  Oeen  voted 
for  the  installation  of  an  electric  lighting 
system    at   this    place. 

APALACHICOLA,  FLA. — At  an  election 
to  be  held  on  Oct.  26  an  issue  of  $50,000 
in  bonds  will  be  submitted  to  the  voters 
for  the  erection  of  a  municipal  electric 
light  and  power  plant. 

DYERSBURG.  TENN.  —  Bonds  to  the 
amount  of  $25,000  have  been  voted  for  the 
installation     of     electric     light     and     water 

systems. 

AMARILLO.  TEX.  —  Improvements  and 
additions  to  the  plant  of  the  City  Light  & 
Water  Company,  to  cost  $100,000.  are  being 
made.  The  installation  of  considerable  new 
Hrjuipment    is    contemplated. 

JACKSON\'ILLE.  TEX. — It  is  reported 
that  the  JacksonvMle  Electric  Light  &  Ice 
Company  contemplates  the  erection  of  a 
plant  to  replace  the  one  recently  destroyed 
by  fire  at   a    loss   of   $100,000. 

LAPORTE.  TEX. — It  is  reported  that 
the  electric  light  and  water  plant  of  the 
Laporte  Light.  Water  &  Ice  Company, 
which  was  recentlv  destroyed  by  fire,  will 
be  rebuilt  at   a  cost  of  about    $20,000. 


Pacific  and  Mountain  States 

ASTORIA.  ORE. — The  North  Shore  Power 
&  Light  Company  is  considering  laying  a 
submarine  cable  from  here  to  Ilwaco,  to 
cost   about    $75,000. 

PORTLAND.  ORE. — Bids  will  soon  be 
received  by  the  Emanuel  Hospital  for  the 
construction  of  a  hospital  building,  power 
house,  etc..  on  Commercial  .and  Stanton 
Streets,  to  cost  $300,000. 

THE  D.\LLES.  ORE. — A  modern  street- 
lighting  system,  covering  nine  blocks  in  the 
n-;ain  business  district,  will  be  installed  at 
a  cost  of  $9,000. 

PALO  .\LTO.  CAL. — The  Board  of  Pub- 
lic Works  is  considering  the  matter  of 
placing  electric  wires  underground  and  has 
directed  the  city  engineer  to  prepare  plans 
for  i-ecommendation  to  the  Council. 


SALT  LAKE  CITY,  UTAH.— The  Utah 
Granite  &  Marble  Company  of  Salt  Lake 
City  has  filed  application  with  the  state 
engineer  for  the  use  of  ten  second  feet  of 
water  from  the  Little  Cottonwood  Creek  in 
Salt  Lake  County  to  develop  270   hp. 

SALT  LAKE  CITY.  UTAH.— Permission 
has  been  gr.anted  to  the  Utah  Power  & 
Light  Company  by  the  Puljlic  Utilities  com- 
mission of  Utah  to  extend  its  lines  to  Mill- 
ville   and   in   Juab   county. 

NAMPA,  IDA. — The  city  officials  con- 
template the  installation  of  an  ornamental 
street-lighting    system. 

PLANET,  ARIZ.  —  The  Stone  Consoli- 
dated Copper  Company  has  filed  survevs 
with  the  state  authorities  for  one  of  the 
largest  hydro-electric  and  irrigation  proj- 
ects in  the  Southwest.  Plans  include  the 
construction  of  a  dam  across  the  Big  Will- 
iams fork  of  the  Colorado  River  to  im- 
pound a  sufficient  supply  of  water  to  irri- 
gate 276.000  acres  of  desert  land.  The 
storage  supply  of  water  also  will  be  used 
for  generating  electric  power  for  operating 
the  mines  and  industries  of  a  big  scope 
of  territory. 

Canada 

HAMILTON,  ONT.  —  The  Provincial 
Board  of  Health  has  ordered  the  erection 
of  an  isolation  hopsital  to  cost  between 
$750,000  and  $900,000.  X-ray  and  other 
electrical  equipment  will  be  required.  J.  H. 
Pratt  is  chairman. 

TORONTO.  ONT.  —  The  Dominion  En- 
velope &  Carton  Company,  150  Duchess 
Street,  is  contemplating  the  construction 
of  a  300  ft.  X  400  ft.  factory,  to  cost  about 
.'f;500,000.  Considerable  electric  light  and 
power  equipment   will   be  required. 

TORONTO.  ONT.— The  Welland  Auto- 
mobile Storage  Battery  Company,  East 
1.31st  Street  and  St.  Clair  Avenue.  Cleve- 
land, Ohio,  has  purchased  a  3-acre  site  on 
Weltshire  Avenue  and  plans  the  erection 
of  a  storage-battery  plant  to  cost  $500,000. 

WINDSOR,  ONT. — The  Board  of  Educa- 
tion plans  to  erect  a  school  to  include  an 
electrically  operated  ventilation  svstem. 
Cost    is    estimated    at    $550,008. 


1,353,748.  Electrical  Connt;ction  ;  EUes- 
worth  A.  Hawthorne,  Bridgeport,  Conn, 
App.  filed  Feb.  14.  1918.     Socket. 

1,353,783.  Direction  Indicator  :  .lohn  W. 
Patterson,  Memphis,  Tenn.  App.  filed 
March  14,  1917.     For  automobiles. 

1.353,815.  Controlling  and  Regulating 
.\pparatus  :  Friedrich  W.  Meyer.  Mil- 
waukee, Wis.  App.  filed  Jan.  13,  1917. 
For  speed  or  voltage. 

(Issued  Oct.  12,  1920) 

1,355,116.  Electrolytic  Cell;  Herbert  I. 
Allen,  Portland,  Me.  App.  filed  Feb.  5, 
1918.     Electrolysis  of  sodium  chloride. 

1,355,124.  Electric  W^;LDING  Method  and 
.VrPARATUs  ;  Alexander  Churchward,  New 
York,  N.  Y,  .App.  filed  Feb.  18,  1920. 
Improved  current  control. 

1.355,126.  X-Ray  Tube:  William  D.  Col- 
lidge,  Schenectady,  N.  Y.  App.  filed  Dec. 
16,  1916. 


1,355,147. 


Network-Selecting      Device: 


Oliver  B.  Jacobs,  East  Orange,  N.  J.  App. 
filed  May  17,  1919.  Automatic  selection 
of  trunk. 

1.355,153.  Electricity  Meter  of  the  In- 
duction-Motor Type  for  Tiiree-Piiase 
Alternating  Current;  Absalom  Larsen, 
Centnfte,  Copenhagen,  Denmark.  -App. 
filed    March    10,    1919.      Simplified. 

1,.'?55,163.  Head  Construction  for  Elf-c- 
TRic  Lamps:  Morris  Ozlek.  Phil.idelphia, 
Pa.  App.  filed  Sept,  17,  1917.  Shade 
easily  removed. 

1,355.164.  Cluster  Top  for  I^amps  :  Mor- 
ris Ozlek.  I'hilailelphin.  I'a.  App.  filed 
Feb.  26.  1920.  Easy  connection  to  con- 
duit wires. 

1.355,191.  Signal  System  for  Telephones; 
KIzo  Tsukamoto.  Tokyo.  Japan.  App. 
filed  June   12,   1919.      Long-distance. 

1,355,259.  Signal  Set;  Frank  B.  Perry, 
Newton  Center,  Ma.ss.  App.  filed  Feb. 
23,  1918.     Telegrahlc  Instructor. 

1,355,283.  Motor  ;  William  Sparks,  Jack- 
.son,  Mich.  App.  filed  March  16,  1917,. 
For  signal  horn. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patent.* 


1,3.").'),:!01.  Elec-tkical  Receptacle;  Reu- 
ben B.  Benjamin,  Chicago,  111.  App.  filed 
-May  29,  1917.     Screw  socket. 

1.. •555.331.  Electiuc  .\r<-  Lamp;  Haydn  T. 
Harri.'-on,  Westminster.  England.  -Vbp- 
filed  Feb.  4,  1919.     Carbons  kept  cool. 

1,355,347.  Pole  Construction;  Soren  H. 
Mortehsen,  Milwaukee,  Wis.  App.  filed 
July  18,  1918.  I'oln  piece  mitered  to 
yoke. 

1,355,382.  Ttiermo-Therapeutic  Appli- 
ance :  Aaron  Blume,  New  Yoi'k,  N.  Y. 
App.  filed  Jan.   IG,   1919.      Heated  shoe. 

1,355.433.  Process  of  Making  Battery 
.Separators:  Harry  S.  Sti'onach.  Oak 
I'ark,  111.     App.  filed  June  5,  1920.    Wood. 

1,335,4  4  7.  Apparatus  for  Controlling 
the  Operation  op  Work  Producers 
Operating  in  Parallel:  l'"rederic  R.  C. 
Boyd.  Boston,  Mass.  \w.  filed  April 
21.  1916.  For  controlling  output  o£  alter- 
nating-current generators. 

1.355.448.  iNniiATi.sG  and  Recorpino  In- 
strument; Riihard  V.  Brown  and 
Charles  P.  Frey,  Philadilphl.i,  Pa.  App. 
filed  Dec.  9,  1919.  For  temperature  or 
pressure. 

1,355,475.  System  op  Control;  Rudolf  E. 
Hellnmnd,  Swissvale.  I'a.  App.  filed 
March  14,  1917.    For  regenerative  motors. 

1,355,477.  JlKANS  FOR  Separatng  Mix- 
tures :  Sylvester  S.  Howell,  Chicago,  171. 
App.  filed  .Nov.  4,  1918.  Separates  chaff 
from  grain. 


1,355,515.  Electrical  Measuring  In.stru- 
ment  :  Benjamin  H.  Smith.  Turtle  Creek, 
Pa.  App.  filed  July  19,  1917.  Direct- 
current  watt-hour  meter. 

1.355,524.  Spring  Mechanism  for  Vibrat- 
ing Rectifiers;  Alfred  L.  Atherton. 
Wilkinsburg,  Pa.  .-\pp.  filed  Dec.  29. 
1915.      For  variable  frenuencies. 

1,355,529.  Vacuum -"Type  Converter  ;  Wil- 
fred T.  Birdsall,  Montclair,  N.  J.  .\pp. 
filed  Oct.  9,  1915.  Free  from  short-cir- 
cuiting. 

1.355,549.  System  of  Control:  Ralph  E. 
Kerris,  Swissvale,  Pa.  App.  filed  July  19, 
1917.    Control  during  motor  regeneration. 

1,355,551.  Means  for  a.md  Mettiod  or  Pro- 
ducing Etheric  Disturbances;  Charles 
Le  G.  Portescue.  Pittsburgh.  Pa.  .\pp. 
filed  April  5,  1917.      Vacuum  tubes. 

1,355,575.  Trolley-Wheel:  John  E.  Seder- 
holm,  St.  Paul,  Minn,  App,  filed  Oct,  6, 
1919.      For  cranes. 

1.355.591.  Telephone-Exchange  System: 
Bert  G.  Dunham.  Hawthorne,  N.  J.  Api). 
filed   Dec.    27,   1918.      Rotary  line  switch. 

1.355,605.  Trolley -Wire  Support;  Walter 
W.  Hunzicker.  Mansfield,  Ohio.  App 
filed  Nov.  6,  1918.  Clamped  by  single 
operation. 

1,355,614.  Trolley-Wire  Clamp;  Samuel 
S.  Matthes.  .Mansfl.lil.  Ohio.  App.  filed 
Dec.    28,  191S.      Readily  reniov.able. 

1,355,622.  Magnetic  Intensifier:  Charles 
H.  Russell,  Brockton,  .\I,iss.  App.  filed 
.\ug.  15,  1919.  Reciprocating  motor  of 
long  stroke. 

1.355.634.  Telephone-Exchange  System: 
Samuel  li.  Williams,  Jr.,  Brooklyn,  N,  Y. 
App,  llli'<l  Dec.  27,  1918,  Semi-mechan- 
ical private  branch. 

1.355.635.  Teleptione-Exciianoe  System; 
Samuel  B.  Williams,  Jr.  App.  filed  Dec. 
27,  1918,     Scml-mechanical, 

1,355,644.  Electric  Water  Heater;  Leon 
H.  Bcaufet,  Montreal.  Quebec,  Canwda. 
App.  filed  May  20.  1919.  Heated  In  pas- 
sage. 

1,355,672,  Electric  GKNEnATiNO  Plant; 
George  W,  llowden.  Holly,  Mich.  App. 
nieil  April  12,  1916.      Win(fmill  driven. 
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DayliRht  Saving 

and  Its  Drawbacks 

THAN'K  heaven,  the  damn  thing  will  soon  be  over!" 
Blunt  English  to  be  .sure,  and  inelegant,  but  never- 
theless the  earnest  ejaculation  of  a  suburbanite  who  has 
had  to  arise  in  the  pitchy  darkness  of  a  late  October 
morning  because  of  daylight  saving.  That  the  thought 
is  echoed  by  millions  of  others  goes  without  saying. 
Even  ardent  advocates  of  daylight  saving  realize  the 
formidable  opposition  to  it  and  are  now  willing  to  have 
the  clock  pushed  ahead  an  hour  on  May  1  instead  of 
April  1  and  turned  back  again  in  September  instead  of 
October.  As  for  confusion  between  cities  that  observe 
daylight  saving  and  those  that  do  not,  any  traveling 
man  will  voice  an  opinion  as  frank  as  it  is  profane. 
Indeed,  public  morality  and  business  in  general  would 
gain  much  if  daylight  saving  as  now  practiced  were 
abolished  altogether.  Its  merits,  for  daylight  saving 
is  not  without  merit,  are  manifest  only  when  it  is  ob- 
served nationally.  When,  however,  every  community 
can  have  a  time  all  its  own,  daylight  saving  becomes  a 
farce  and  should  be  done  away  with. 


I'nnecessary  Tax 
on  Industry 

COMBINING  the  National  Electrical  Code  with  the 
National  Electrical  Safety  Code  is  like  consolidating 
the  fire  and  police  departments  of  any  city  government. 
The  best  one  can  say  of  it  is  that  it  is  fraught  with 
possibilities.  As  every  one  knows,  the  National  Elec- 
trical Code,  dealing  entirely  with  fire  hazards,  has  been 
in  existence  some  thirty  years  or  more  and  has  been 
effective  in  eliminating  unsafe  practices  and  in  stand- 
ardizing electric  wiring  appliances.  On  the  other  hand, 
the  Safety  Code,  dealing  with  hazards  of  life  and  limb, 
has  hardly  been  in  existence  long  enough  to  give  it 
stability.  In  time  no  doubt  it  will  be  big  aiid 
strong,  but  even  then  its  consolidation  or  incorporation 
with  the  fire  code  is  questionable.  The  two  codes  differ 
so  radically  in  character  and  objective  that  it  would 
seem  as  if  the  best  interests  of  the  country  would  be 
conserved  in  keeping  them  absolutely  free  from  each 
other.  Moreover,  the  requirement  of  both  characters  of 
protection  in  each  device,  regardless  of  its  use,  is 
likely  to  place  an  unnecessary  and  unwarranted  tax  on 
industry  without  compensating  advantages  in  immunity 
from  hazards.  Dual  codes  have  been  proposed  locally 
and  by  some  state  governments,  but  even  should  they  be 
enacted  that  would  be  no  excuse  for  a  national  code 
which  has  not  received  the  indorsement  of  those  most 
vitally  and  directly  concerned  and  which  has  not  as 
its  foundation  long  e.xperience  and  trial  in  actual  prac- 
tice. This  the  Fire  Underwriters'  Code  has  and  the 
Safety  Code  has  not.     To  be  successful  anv  code  must 


deal  with  realities  and  not  with  theories.  The  combina- 
tion proposed  is  doubtless  ideal  in  the  abstract,  but 
lacking  nevertheless  in  detail.  As  Aristotle  said  of 
Plato,  "It  is  beautiful,  but  is  it  practical?" 


Industrial  Heating 
Engineering 

THE  rapidly  increasing  use  and  future  possibilities 
of  industrial  electric  heating  appliances  make  essen- 
tial a  thorough  engineering  analysis  of  the  problems 
involved,  together  with  adequate  test  data  and  operating 
records  from  installations  in  commercial  service.  Heat- 
ing units  adapted  to  liquid  containers  or  to  the  heating 
of  spaces  confined  to  particular  processes  can  often  be 
well  selected  and  applied  with  very  little  scientific 
analysis  in  emergency  cases.  Full  and  accurate  quanti- 
tative data,  however,  are  essential  in  order  to  secure 
the  utmost  service  possible  for  the  outlay  required.  Too 
often  fragmentary  data  only  are  maintained  by  the  users 
of  concentrated  electric  heat,  and  even  the  industrial 
service  departments  of  central  stations  are  none  too  well 
supplied  with  information.  Where  highly  developed 
devices  suited  to  unique  applications  are  used,  the  manu- 
facturers are  likely  to  possess  data  in  fair  amount,  and 
much  good  should  come  from  the  dissemination  of  this 
information.  The  more  complete  it  is  the  more  rapid 
will  be  the  growth  of  the  heating  load,  with  all  its 
economic  advantages  to  the  user  and  the  public  utility 
company. 


Deflation  in  the  Electrical 
Industry 

IN  THE  transition  from  a  sellers'  to  a  buyers'  market 
the  electrical  industry  needs  the  same  type  of  leader- 
ship which  the  exigencies  of  the  war  brought  out.  For 
some  time  now  the  banks  have  withheld  credits  and 
insisted  upon  deflation  in  many  industries.  In  addition, 
there  has  been  a  gradual  slowing  up  of  demand  which 
nothing  short  of  intelligent  stimulation  of  business  can 
bring  back.  It  is  therefore  immaterial  whether  the 
goods  are  in  the  hands  of  the  manufacturer,  jobber  or 
retailer,  the  important  problem  is  to  effect  their  dis- 
tribution to  the  ultimate  consumer  and  their  conversion 
into  cash.  Where  adequate  sinking  funds  have  been 
e.stablished  such  conversion  can  be  made  with  equanim- 
ity. However,  it  is  too  much  to  expect  that  everj'  manu- 
facturer, jobber  and  dealer  has  been  foresighted  enough 
to  provide  sinking  funds,  notwithstanding  numerous 
admonitions  to  do  so;  so  that  liquidation  of  stocks  can- 
not take  place  without  entailing  some  loss.  Here  is 
where  intelligent  leadership  is  required,  since  these 
losses  may  be  kept  at  a  minimum  by  a  gradual  and 
orderly  price  reduction  which  will  not  impair  credit. 
This,    after   all,    is    the    problem — the    maintenance    of 
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credit  of  the  entire  electrical  trade.  Fortunately,  there 
has  been  very  little  profiteering-  in  electrical  goods,  and 
money  was  never  plentiful  enough  in  the  industry  to 
cause  over-expansion.  The  shock  of  contraction  and 
deflation  will,  therefore,  be  slight,  and  if  the  industry 
will  keep  its  wits  it  will  hardly  be  felt  at  all. 


The  Facts  About 

Railroad  Electrification 

THE  discussion  of  railroad  electrification  at  a  com- 
bined meeting  of  the  American  Institute  of 
Electrical  Engineers  and  American  Society  of  Mechani- 
cal Engineers  in  New  York  last  week  served  as  a 
reminder  of  battles  that  have  been  fought  on  the  floor 
of  the  Institute  over  the  electrification  problem  in  the 
past.  This  problem  has  advanced  to  a  new  stage,  how- 
ever, in  that  it  is  now  a  question  of  when  steam  roads 
shall  be  electrified  and  not  so  much  whether  the  direct- 
current  or  the  alternating-current  system  is  the  better. 
The  valuable  test  and  operating  data  that  were  pre- 
sented by  the  advocates  of  both  steam  and  electric 
locomotives  point  to  improved  fuel  economy  of  modern 
superheated  and  mechanically  stokered  steam  locomo- 
tives on  the  one  hand  and  justification  on  the  other  of 
the  contention  that  practically  two-thirds  of  the  coal 
now  used  by  steam  roads  could  be  saved  by  electrifica- 
tion. The  discussion  and  the  supporting  data  made  it 
clear  that  railroad  electrification  has  reached  the  stage 
where  it  must  be  solved  not  by  engineers  or  railroad 
executives  alone  but  on  a  broad  economic  basis.  The 
general  test  which  must  be  applied  to  each  case  is: 
Will  the  admitted  advantages  and  economies  of  the 
electrical  system  pay  for  the  added  capital  required  to 
make  the  change? 


representatives  from  other  nations  are  approaching  the 
subject  with  open  minds,  and  if  they  can  be  convinced 
that  American  standards  are  best  they  are  ready  to 
adopt  them  for  international  use. 

Certainly  there  is  at  this  time  a  ripe  opportunity  for 
an  intensive  educational  campaign  which  should  be 
backed  to  the  utmost  by  our  manufacturers.  The  presi- 
dent of  the  I.  E.  C.  is  an  American  who  is  well  and 
favorably  known  abroad.  During  his  regime,  if  ever, 
the  case  of  the  United  States  should  be  put  squarely  up 
to  the  international  congress.  It  is  also  possible  that  a 
plenary  meeting  of  the  I.  E.  C.  may  be  held  in  this 
country  during  Dr.  Mailloux's  term  of  office,,  and  it 
.=;hould  be  evident  to  all  interested  that  now  is  the  time 
to  "strike  while  the  iron  is  hot." 


Opportunity  for  Electrical 
Manufacturers 

THERE  has  been  evidence  on  every  hand  that 
American  manufacturers  are  not  taking  advantage 
of  the  present  opportunities  for  the  extension  of  our 
business  in  foreign  countries.  This  seems  to  be  partly 
due  to  lack  of  interest  in  the  problem  of  developing 
foreign  markets.  Once  aroused,  there  is  no  doubt  that 
our  manufacturers  have  the  initiative  and  the  products 
to  hold  business  and  to  extend  it  abroad.  Electrical 
manufacturers,  in  particular,  have  an  opportunity 
during  the  next  year  or  so  of  doing  some  truly  con- 
structive work  in  laying  a  foundation  for  business 
relations  with  other  countries  by  taking  an  active  part 
in  telling  European  engineers  what  American  practice 
is  in  various  branches  of  the  electrical  industry  and  why 
it  is  suitable  as  the  basis  of  international  rules. 

The  work  of  the  International  Electrotechnical  Com- 
mission is  proceeding  rapidly,  and  the  American  repre- 
sentatives are  doing  all  they  can  to  show  their 
H-ssociates  from  other  countries  what  great  progress  has 
been  made  in  the  United  States  toward  the  adoption  of 
suitable  standards  through  such  agencies  as  the 
American  Institute  of  Electrical  Engineers,  the  National 
Electric  Light  Association  and  the  Electric  Power  Club. 
They  need  the  co-operation,  however,  of  every  available 
agency  in  expounding  our  methods.  This  matter  is  of 
extreme  importance  to  our  electrical  manufacturers, 
.since  they  can  only  sell  machinery  or  apparatus  with 
difficulty  where  other  standards  are  being  adopted  and 
put  into  extensive  use.     It  may  be  said,  however,  that 


Practical  Demonstration  of 
Industrial  Lighting 

PROGRESS  in  illumination  as  in  everything  else  is  a 
beautiful  demonstration  of  the  quantum  theory.     It 
goes  by  jumps  which  in  fact  are  very  much  larger  than 
Planck's  quanta  but  far  less  frequent.     Thus  it  is  that 
that  branch  of  illumination  which  has  to  do  with  pro- 
ductive  industry,   though   it  is  true  that   it  has   gone 
ahead   in  the  last  five-and-twenty  years,   has  not  pro- 
gressed oftener  than  once  in  about  five  years,  and  not 
always  then.    Except  in  a  few  lines  of  work  which  still 
stick  to  the  so-called  standai'ds  of  twenty  years  ago,  the 
introduction  of  gas-filled  lamps  and  standard  steel  re- 
flectors has  gone  a  long  way  toward  improving  matters. 
Nevertheless,  there  are  many  cases  in  which  the  old  and 
inefficient   methods   of   illumination    .still    persist — bare 
lamps  stuck  in  the  operator's  face,  ancient  sputtering 
arcs  deep  hid  in  the  gloom  of  the  rafters,  or  shades, 
when  there  are  any,  so  battered  and  ill  adapted  to  their 
use  as  to  be  of  little  service.     It   is   hard  to  explain 
courteously  to  a  works  manager  that  he  is  twenty  years 
behind  the  times  and  harder  still  to  persuade  him  that 
some  competitor  is  far  ahead  on  lighting  for  production. 
The  move  now  being  made  by  the  National  Electric 
Light  Association  to  make  demonstrations  on  a  country- 
wide scale  for  the  purpose  of  showing  how  industrial 
lighting  should  be  accomplished  is  an  extremely  impor- 
tant one,  and  we  trust  that   it  will  be  pushed  to  the 
limit.     The  demonstration  plant  built  up  at  Nela  Park 
under  the  direction  of  Ward  Harrison  and  shown  at  the 
Pasadena  convention  and  elsewhere  is  of  unique  value 
in   scratching   through   the   surface   of   even    the   ca.se- 
hardened  mind  of  the  believer  in  ancient  standard.-*.    It 
has  an  enormous  advantage  over  any  reference  to  model 
plants  as  a  demonstration  of  the  benefits  of  intelligently 
installed   lighting.     One   cannot   persuade   a   group   of 
manufacturers  to  visit  half  a  dozen  plants  in  .scattered 
territory  for  the  purpose  of  seeing  how  much   better 
lighting  can  be  than  that  which  they  themselves  employ. 
Yet  in  three-quarters  of  an  hour,   sitting  together  in 
the  demonstrating  room,  the  same  group  of  men  can  be 
shown  the  comparative  results  of  half  a  dozen  methods 
of  lighting  in   quick  succession,  and  with  the  clearest 
possible  showing  of  the  differences  between  them,  dif- 
ference to  which  one  can  recur  at  will. 

Briefly,  the  standard  exhibit  consists  of  a  room  of 
adequate  dimensions,  preferably  not  less  than  two  ordi- 
nary factory  bays  square,  lighted  by  all  the  methods, 
good  and  bad,  in  common  use,  with  sufficient  objects  for 
inspection  and  foot-candle  meters  to  give  practical 
demonstration  of  the  effect  of  each   individual  sy.>stem. 
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The  nature  of  the  exhibition  is  one  somewhat  startiinj; 
even  to  the  experienced  engineer,  since  he  never  gets 
the  opportunity  to  compare  so  quickly  and  definitely  one 
method  with  another.  To  the  works  manager  it  is  a 
revelation,  and  it  has  been  the  uniform  experience  in 
the  cases  to  which  the  demonstration  has  already  been 
applied  that  the  immediate  result  is  betterment  of  the 
lighting  conditions  by  those  who  absorbed  the  informa- 
tion. Such  a  demonstration  should  be  of  particular 
use  in  connection  with  the  industrial  lighting  codes 
established  in  various  states  since  it  affords  the  most 
direct  evidence  of  the  real  purpose  and  effect  of  the  code 
provisions.  The  central  station  or  the  local  board  of 
trade  can  conduct  no  more  useful  propaganda  for  the 
betterment  of  industry  than  by  staging  this  sort  of 
demonstration,  which  can  lie  readily  adaiited  to  show 
the  conditions  pertaining  to  any  particular  group  of 
industries  which  may  be  Ideally  important. 


Re-establishing  International 
Communication 

THE  international  conference  on  electrical  communi- 
cations now  being  held  at  Washington  is  one  of  the 
most  important  that  have  ever  taken  place  in  this  coun- 
try, not  merely  from  an  electrical  standpoint,  but  also 
from  the  viewpoint  of  international  relations.  Instruc- 
tions have  been  received  by  the  Washington  conference 
from  the  Versailles  conference  to  consider  certain 
questions  arising  out  of  the  war  and  out  of  the  treaty 
of  peace,  such  as  the  disposition  of  the  German  sub- 
marine cables  seized  by  the  Allies  during  the  war  and 
ceded  by  Germany  in  the  peace  settlement.  Probably 
the  conference  will  be  followed  at  a  comparatively  early 
date  by  a  still  more  comprehensive  international  confer- 
ence on  communications,  in  which  many  other  nations 
will  doubtless  participate  and  at  which  worldwide  com- 
munication regulations  will  probably  be  adopted. 

The  international  importance  of  communications, 
and  of  their  modus  operandi,  is  .so  great  that  it  can  only 
with  difficulty  be  exaggerated.  It  may  be  said  indeed 
that  "electrical  communication"  is  but  an  alternative 
rendering  for  "peace  on  earth  and  good  will  toward 
men."  When  peace  reigns  communications  grow  and 
ramify.  When  nations  war  their  communications  cease. 
The  more  thoroughly  we  can  weld  and  develop  the 
interchange  of  world  communications,  the  more  endur- 
ingly  we  may  hope  to  sustain  the  world's  peace. 

Altogether,  aside  from  the  larger  aspects  of  interna- 
tional communication  agreements,  the  importance  of 
such  agreements  on  the  art  and  sicence  of  electromag- 
netic-wave generation,  propagation  and  reception  is 
manifestly  very  great.  If  such  agreements  are  well 
drawn,  they  may  be  expected  to  stimulate  the  develop- 
ment of  electrical  knowledge,  literature,  invention, 
discovery  and  construction  throughout  the  world.  If, 
by  unfortunate  mischance,  they  are  not  well  drawn, 
international  progress  in  any  or  all  of  these  directions 
may  easily  be  retarded. 

Many  years  ago  the  nations  of  Europe  entered  into  a 
telegraphic  convention  at  Petrograd.  Ever  since  that 
time  there  have  been  international  telegraph  regula- 
tions regarding  wire  communications,  but  the  United 
States  was  not  represented  at  Petrograd.  The  advent 
of  radio-communication  and  the  events  of  the  world 
war  have  powerfully  affected  the  history  of  the  subject. 
It  is  to  be  hoped  that  the  return  of  peace  may  enable  the 
whole  subject  of  electrical  communication  to  be  dealt 


with  internationally  in  a  comprehensive  way.  The  task 
is  so  large  that  it  may  take  a  long  time  to  work  out  in 
detail.  We  may,  however,  rest  assured  that  the  final 
outcome  will  be  one  that  the  world  at  large  will  con- 
fidently  indorse. 

In  the  meantime  we  heartily  join  in  the  welcome 
extended  by  America  to  the  distinguished  delegates 
who  have  come  to  Washington  from  the  Allied  Powers 
in  order  to  attend  this  auspicious  international  confer- 
ence on  electrical  communications. 


Actual  Measurement 

of  Reflection  Factors 

AUATHER  interesting  feature  of  the  recent  Illu- 
minating Engineering  Society  convention  was  the 
report  of  new  and  important  results  in  the  measurement 
of  the  reflection  factors  of  surfaces.  Two  papers,  one 
by  Dr.  Clayton  H.  Sharp  and  W.  F.  Little  and  the  other 
by  A.  IT.  Taylor,  elucidated  simple  methods  of  employing 
the  sphere  photometer  to  measure  directly  the  reflection 
coefficient  of  any  surface.  The  two  investigations  hit 
upon  almost  identically  the  same  method,  leading  with 
beautiful  precision  to  the  same  results.  The  scheme 
adopted  is  to  make  the  sample  to  be  tested  a  small  bit 
of  the  surface  of  a  little  integrating  sphere  and  theti 
to  throw  upon  it  a  small  concentrated  beam  of  light. 
The  entering  light  must  thus  be  reflected  once  from  the 
test  surface  and  again,  from  the  sphere  walls  before  it 
(an  reach  the  observation  point  shielded  from  the  test 
surface  proper  by  a  little  opaque  screen.  The  same 
incident  beam  projected  on  the  sphere  surface  some- 
where else  gives  the  standard  illumination  reading  at 
the  photometer,  and  the  ratio  of  the  two  values  thus 
measured  gives  the  reflection  coefficient  of  the  te.st 
surface  directly.  The  apparatus  of  the  two  investiga- 
tors differed  only  slightly  in  detail  and  .seems  to  be  of 
(juite  the  same  precision  and  facility. 

It  is  not  in  the  least  necessary  that  experiments 
should  be  made  on  a  detached  .sample  since  a  small  hole 
in  the  sphere  can  be  placed  against  any  material  /»  aitu 
as  a  wall  or  a  block  of  stone.  Nor  is  it  of  any  con- 
sequence whether  the  test  surface  is  perfectly  diffusing 
or  substantially  specular,  the  fact  that  this  does  not 
matter  being  of  still  more  importance  from  the  practical 
standpoint  since  the  mixture  of  diffu.se  and  specular 
reflection  is  a  very  common  source  of  difliculty  in 
estimating  reflecting  powers.  The  results  obtained  in 
both  investigations  so  far  as  they  could  be  compared  are 
exactly  the  same,  agreeing  to  within  the  reasonable 
limits  of  experimental  error,  and  they  also  check  with 
high  precision  investigations  made  by  the  point-to-point 
method.  Incidentally,  attention  should  be  sharply 
drawn  to  the  fact  that  the  substance  commonly  taken  as 
the  standard  of  reflecting  power,  magnesium  carbonate, 
has  an  actual  coeflicient  of  reflection  of  between  98  and 
99  per  cent  at  its  topmost  value  instead  of  about  88  per 
cent  as  indicated  in  earlier  researches.  It  is  to  be  hoped 
that  the  pre.sent  investigators  will  extend  their  studies 
to  determining  the  standard  conditions  under  which 
magnesium  carbonate  may  be  depended  upon  to  have  a 
closely  definite  value  of  reflectivity,  so  that  it  may  be 
made  directly  useful  as  a  comparison  standard  in  the 
same  sense  that  the  cadmium  cell  may  be  used  as 
standard  of  electromotive  force.  Certainly  the  simul- 
taneous and  beautifully  coherent  researches  before  us 
have  gone  far  toward  clearing  up  the  whole  matter  of 
reflection  factors  and  their  ea.sy  measurement. 


Bion  Joseph  Arnold 


A  pioneer  in  drafting  service-at-cost  franchises  and  an  authority  on  traffic  matters,  yet  withal  an 

engineer  of  wide  reputation  in  heavy  traction  installation  who  has  devoted 

7nuch  attention  to  special  engineering  problems 


A  PRACTICAL  theorist  who  has  prob- 
ably done  more  than  any  one  else 
to  solve  the  eomplicated  franchise 
and  rehabilitation  problems  of  the  elec- 
tric railways — this  characterizes  li,  J. 
Arnold.  Although  the  son  of  a  lawyer, 
he  followed  the  lure  of  his  boyhood 
ambition  to  he  an  engineer,  for  in  early 
life  his  love  for  the  mechanical  stood 
out  strong.  Later,  when  a  younpr  man 
at  college,  he  showed,  especially  In 
mechanics  and  science,  that  concentra- 
tion which  brings  the  highest  honors. 
He  spent  a  tvw  years  after  beinp 
graduated  from  Hillsdale  College  in 
1884  in  securing  a  general  cngln4-eiing 
experience,  after  which  he  decided 
to  specialize  In  electricity  and  in  prep- 
aration spent  the  college  year  18S8-S9 
at  Cmnell.  For  a  short  while  after 
leaving  Ithaca  he  was  in  charge  of  tlie 
St.  Louis  office  of  the  Thomson-Houston 
Company,  and  later  in  1890-93.  wh.'n 
this  company  had  been  merged  with  the 
Edison  Interests  Into  the  General  Kle<- 
tric  Company,  he  was  consulting  engi- 
neer for  the  new  organization.  It  was 
In    this    capacity    that    he    did    his    t\vM 


ciectT-ic  traction  work  which  was  to  be 
of  lasting  importance — the  design  of  the 
Intramural  Railroad  at  the  Chicago 
World's  Fair,  the  forerunner  of  the 
present  elevated  electric  railway.  His 
success  in  this  undertaking  caused  him 
to  open  an  nflice  in  Chicago  In  189:1  and 
from  that  time  his  name  has  bi-en  in- 
separably linked  with  the  progress  of 
electric    ti'ansportation. 

Mr.  .Arnold,  who  has  made  extensive 
e]e<-tric  i-.-iihvay  traffic  studies,  was  a 
pioneer  in  the  advocac.v  of  service-at- 
( ost  fi'.'inchises  and  advanceil  greatl\' 
the  Idea  of  the  necessity  for  en-opera- 
tion between  th<>  traction  interests  and 
tile  cities.  He  was  prominent  in  the 
rehabilitation  of  the  l^hii-ago  surface 
I'nes  under  the  1907  ordinance  and  was 
n.am- d  therein  as  chairman  of  the  boai'd 
of  su|>ervlsing  engineers  to  take  eharg  ■ 
of  the  work.  He  has  also  advised  thi- 
city  of  Xew  York  on  subway  and 
stre 't-railwa.v  matters,  and  was  eon- 
Milting  traction  engineer  tor  PLlts- 
burgh,  Frovidence.  Los  Angeles,  San 
Fi'aneisco,  Toronto  and  Cincinnati.  In 
the  flelil   of  railroad  electrification  he  is 


equally  eminent.  He  was  a  member  of 
the  electrification  commission  of  the 
New  York  Central  appointed  In  1902. 
electrified  the  St.  Clair  tunnel  of  the 
Grand  Trunk,  and  was  one  of  the  early 
experimenters  in  the  use  of  single-phase 
<'nerg.\'  for  transportation.  One  other 
veiy  important  phase  of  Mr.  Arnold's 
engini'cring  was  pioneer  work  in  the 
application  of  autom.atic  substations  to 
eU'ctrie   railways. 

\\hile  Mr.  Arnold,  who  Is  a  past- 
pnsliUnt  of  the  A.  I.  K.  E.,  Is  affiliated 
witii  engineering  societies  too  numerous 
to  mention,  no  sketch  would  be  complete 
witlumi  refei-enee  to  his  war  i-ecord, 
wldeli  is  symbolic  of  the  best  In  Amerl- 
ean  engineering  tradition.  .Mthough  a 
itiember  of  the  Naval  Consulting  Board, 
he  was  one  of  the  (li'st  to  receive  a  com- 
mission under  Ihi'  Officers'  Reserve 
Corps  act — that  of  major  of  engineers. 
In  December,  1917,  he  was  transferred 
to  the  regular  army,  with  rank  of 
lieiitenant-eolonel.  Here  he  did  very 
valuable  work  in  the  aviation  section 
of  the  Signal  Corps  In  the  development 
and  production  of  aerial  torpedoes. 


Demonstrating  Effective  Lighting 

How  Central  Stations    Can  Convince  Industrial  Plant  Engineers  that  Higher   Intensity  of 
Illumination  Is  a  Paying  Proposition—  N.E.L.  A.  Has  Started  a  Country- 
wide Campaign  to  Show  What  Good  Lighting  Really  Is 


THE  past 
year  marks 
a  turning 
point  in  the 
lighting  industry. 
The  status  of  artifi- 
cial illumination, 
especially  in  the  in- 
dustries, has  changed 
from  a  service  which 
has  always  been  con- 
sidered more  or  less 
an  item  of  necessary 
expense  to  be  grudg- 
ingly met  into  one 
which  takes  its  place 
as  a  definite  part  of 
the  producing  and 
safety  equipment  of  a 
plant.  Old  standards 
are  passing  into  the 
discard  and  in  their 
place  new  and  higher 
standardsarecoming.  There 
is  a  growing  appreciation  of 
the  value  of  illumination  on 
the  part  of  the  man  who 
uses  it  and  also  a  new  con- 
ception on  the  part  of  the 
lighting  industry  as  to  the 
bigness  of  the  product  it 
has  to  offer. 

The  central  station, 
whose  business  it  is  to  sell 
light,  is  naturally  respon- 
sible for  the  lighting  edu- 
cation of  the  community, 
and  the  National  Electric 
Light  Association  has  em- 
barked upon  a  program  to 
show  by  actual  demonstra- 
tion in  the  larger  cities 
throughout  the  country  the 
new  idea  of  adequate  light- 
ing for  industrial  plants. 
Experience  so  far  with 
demonstrations  of  this  kind 
has  yielded  remarkable  re- 
sults  wherever   they   have 


PORTABLE  LIGHTING  DEMONSTBATIO.N  EQl  IPMENT  BEING  USED 
WHERE  A   PERMANENT  ARRANGEMENT   IS   NOT   FEASIBLE 


PERSPECTIVE  OF  PORTABLE  DEMONSTRATION 


No. 
System  I'nita 
A»         4 
Bt         4 

rf      9 

S5  I 


DATA  ON   EQLIPMENT 


Lamp 
200-\v  i-!ear 
200-n-  b  I- 
200-w.  be 
50O-W.  V-2 
200-w.  frosted 


Reflector 
Deep  bowl 
U.L.M.  dome 
R.I..M.  dome 
nlass-inclosed 
Projecting 


Spacing 
15  ft.  X  15  ft. 
20  ft.  X  20  ft 
10  ft.  X  10  ft 
10  ft.  I  10  ft 


Heiglit 
10  ft.  6  in 
10  ft.  6  in 
10  ft    6  in 

14  ft. 

14ft 


been  made.  Repeated  statements  of  the  effect  of  light 
upon  the  safety  and  welfare  of  employees,  the  results  of 
tests  showing  the  marked  eflfect  of  illumination  on  the 
earnings  of  industrial  establishments,  and  the  populari- 
zation of  an  instrument  whereby  illumination  can  be 
measured  and  compared  have  been  important  influences 
contributing  to  this  new  status  of  artificial  illumination. 
These  factors,  in  conjunction  with  a  standardized  illumi- 
nant — the  RLM  reflector  and  the  bowl-enameled  lamp, 
which  answers  the  vast  majority  of  industrial  lighting 
requirements  and  therefore  greatly  simplifies  lighting  de- 
sign— have  resulted  in  a  wave  of  enthusiasm  for  better 


"  Ucflec'ors  on  cords,  _  t  l-'nits  on  cords  to  raise  to  14  ft.  J  Supplements  B 
^>stom.  H  t>ne  piece  diffusing  and  reflecting  unit.  §  Directed  on  platform 
!i->I)!»rfttus  and  connected  through  a  rheostat  to  vary  the  illumination. 

National   Electric   Light 


light    spreading   over 
the  country.  This  has 
already   taken   tangi- 
ble form  in  a  consid- 
e  r  a  b  1  e    number    of 
lighting    installations 
of  intensities  two  and 
three  times  what  was 
considered  good  prac- 
tice several  years  ago. 
Appreciation  of  what 
good  lighting  will  do 
is     more    pronounced 
than   appreciation   of 
what     good     lighting 
really  is.   There  are  a 
great   many   cases   of 
industrial      lighting 
where  the  plant  man- 
ager realizes  fully  the 
importance   of  light- 
ing and  takes  pride  in 
an   installation   which 
he     thinks     is     good,     but 
which  may  in  reality  be  far 
from    good.     To    the   vast 
majority  of  individuals,  in- 
cluding lighting  men  who 
in    installing   lighting  sys- 
tems have  thought  of  them 
in  terms  of  outlets,  sockets, 
switches,  etc.,  illumination 
as   a   final  product  at  the 
working    plane    is    a    new 
thought.      Experience    has 
shown     that     the     printed 
story  or  even  verbal  state- 
ment of  the  story  is  inade- 
quate to  carry  the  message 
of  what  good  lighting  is  and 
what  it  will  do.  During  the 
past  year  the  industry  has 
been  shown  on  a  big  scale 
what  actual  demonstration 
of  lighting  results  can  ac- 
complish   in    this    respect. 
An  elaborate  demonstration 
of  industrial  lighting  at  the 
Pasadena  convention  of  the 
Association   brought   forcibly 
in    attendance    the    impor- 
of   illumination   design   and 


to  the  minds  of  those 
tance  of  different  aspects 
gave  a  new  conception  of  the  kind  of  lighting  which  is 
being  recommended  today — a  kind  of  lighting  which 
must  be  seen  and  felt  to  be  appreciated.  This  demon- 
stration, originally  used  at  Nela  Park  by  the  National 
Lamp  Works  under  the  direction  of  Ward  Harrison  and 
since  installed  in  a  number  of  cities  throughout  the 
countrj',  has  not  only  been  instrumental  in  convincing 
industrial  managers  who  have  seen  it  of  the  advantages 
to  be  gained  from  modem  illumination  but  has  aldo 
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been  the  means  of  imparting  to  the  electric  industry 
itself  enthusiasm  for  the  marketing  of  a  standard  of 
illumination  so  different  from  what  has  prevailed  in  the 
past  as  to  constitute  virtually  a  new  product. 

So  important  does  the  National  Electric  Light  Asso- 
ciation consider  demonstrations  as  a  means  of  advancing 
the  cause  of  better  lighting  that  it  has  inaugurated  a 
lighting  department  controlled  by  a  committee,  of  which 
Clarence  Law  is  chairman.  This  committee  has  insti- 
tuted a  program  to  make  available  permanent  demon- 
stration installations  in  all  the  larger  cities.  The 
services  of  Ward  Harrison,  well  known  for  his  work  in 
lighting  circles,  ha\'e  been  loaned  by  the  lamp  companies 
to  act  as  field  director  to  co-operate  with  the  central 
stations  installing  the  demonstration  equipment.  It  is 
believed  the  demonstration  method  is  so  effective  in 
bringing  about  a  proper  understanding  of  lighting  that 
every  city  of  considerable  size  should  have  a  permanently 
equipped  room  in  which  different  types  of  lighting  sys- 
tems, ranging  from  bad  to  good,  can  be  shown.  In 
smaller  cities  it  may  not  always  be  practicable  to  have 
a  permanent  demonstration,  and  in  these  cases  central 
stations  are  encouraged  to  obtain  portable  demonstra- 
tion equipment  to  be  used  in  better  lighting  campaigns. 

How  THE  Industry  Benefits  by  Lighting 
Demonstrations 

All  interests  connected  with  the  lighting  indu.stry 
will  find  a  common  advantage  in  this  better  lighting 
program.  As  a  result  of  advancing  the  standards  of 
illumination  the  central-station  business  will  be  greatly 
increased  and  considerable  new  installation  work  will 
be  called  for.  It  is  therefore  to  the  interest  of  all 
branches  of  the  electrical  industry  in  a  given  community 
to  co-operate  in  making  the  local  demonstration  a  suc- 
cess. In  a  given  locality,  for  example,  the  central  station 
may  father  the  establishment  of  a  demonstration  instal- 
lation to  which  other  branches  of  the  industry  will  be 
invited    and    a    general    co-operative    program    can    be 


DEMONSTRATING   MODERN   LIGHTING  AT  BALTIMORE 

Tills  photograph  was  takon  by  the  actual  light  of  the  demon- 
.sti'Htlon  tMiiiipment-  .'iboiit  "Tj  foot-canfili's  on  tin-  tjiblH.s.  Th»* 
room  Is  tlu'  caft-tt'l-la  of  th*'  i'nnsolidati'd  Cla.M,  Klo<-trlc'  I^ight  & 
}'ow»;r  Company,  and  it  may  hr.  obsi'i'vcd  that  the  wiring  Is  com- 
pletely foncealed.  Th<*  piU'sts  are  th«'  National  Klertrlral  Gon- 
traetor.H  and  Tiealer.M'  i\.'*»oelatlon  delegates  at  the  I'erent  Haiti- 
more   meeting. 
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500-W.C-2   Glass  end. 


lOO-W.  cl.     Deep  Bowl  \Vy.\V  IO5'  Reflectors  on 

POO-W.B.E.    RLM  Dome  20'x20'  lo|'  Strings 

200-W.B.E.   RLM  Dome  lO'xIO'  1*^'  Supplements 

200-W.B.E.  Glass TopDome  n'xl7'  14^'  ^i''<^"'+ ® 

500-W.B.E.  RLM  Dome  ITxlT  U-j' 

I3'xl5'      14-^'  Daylight  Lamps 

in  one-piece 

diffusing  and 

reflecting  Units 

AsShown    7'  On  String.  To 

show  glare 

As  Shown         Behind  glare 
Sign 

CTll  Circuits 


I         300-W.  cl.     None 
I  500-W.AF     None 

Switchboard  for  Control   of 


ACTUAL  LOCATION   AND   ARRANGEMENT   OF    LAMPS 
FOR  A   PERMANENT  DEMONSTRATION 

inaugurated  to  improve  lighting  conditions.  The  con- 
tractor and  the  electrical  jobber,  as  well  as  the  central 
station,  will  be  encouraged  to  delegate  some  one  in  their 
respective  organizations  who  will  be  qualified  to  make 
proper  illumination  layouts — in  short,  be  a  lighting 
specialist. 

Owing  to  the  variation  in  local  conditions,  it  is  impos- 
sible to  submit  a  design  for  a  demonstration  room  which 
would  be  universal  in  its  application.  For  this  reason 
the  National  Electric  Light  Association  is  prepared  to 
furnish  assistance  in  making  a  design  suitable  in  each 
case  for  the  best  space  that  is  found  to  be  available. 
The  accompanying  illustrations  show  demonstration 
equipments  for  both  the  permanent  and  portable  type 
which  have  been  used  with  great  success. 

The  following  example  illustrates  what  can  be  done  in 
a  community  where  the  central  station  accepts  its  re- 
spdiisihility  for  leadership  in  promoting  the  new  stand- 
ard of  illumination.  A  certain  central-station  manager, 
who  had  previously  considered  the  industrial  lighting 
field  in  his  little  city  pretty  well  developed,  chanced  to 
attend  a  "modern  lighting"  demonstration.  He  was 
alisolutely  convinced  of  the  possibilities  in  this  direction 
and  ininiediately  arranged  for  a  number  of  factory  man- 
agers and  superintendents  in  his  city  to  attend  a  similar 
demonstration.  They  were  all  responsive  and  eager  to 
learn,  and  they  gladly  consented  to  make  the  trip  at 
their  own  expense  to  a  nearby  city  to  attend  the  demon- 
stration. To  quote  a  number  of  men,  "We  learned  more 
about  illumination  in  one  day  than  we  had  learned  in  a 
lifetime."     Seeing  is  believing. 
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One  plant  manager  immediately  analyzed  his  own 
lightinK  conditions.  He  was  in  the  process  of  having 
a  new  lighting  system  put  in  at  the  time,  and  it  was 
already  pretty  far  along.  It  consisted  of  lOO-watt  clear 
lamps  in  glass  reflectors  and  would  have  provided  about 
lA  foot-candles.  He  had  this  system  taken  out  com- 
pletely and  accepted  the  recommendations  from  the  cen- 
tral station  for  a  complete  modern  sy.stem  giving  about 
14  foot-candles,  and  he  has  since  acknowledged  his  com- 
plete satisfaction  with  the  change.  Others  who  at  this 
time  made  no  alterations  in  their  lighting  systems 
instituted  regular  maintenance  .schedules  and  repainted 
the  interiors  in  good  light-reflecting  colors. 

The  central-station  manager  reports  as  shown  in  the 
accompanying  table.* 

As  already  mentioned,  where  it  is  impracticable  to 


arrange  for  a  permanent  demonstration  a  portable 
demonstration  outfit  may  be  obtained  and  used  with  good 
results.  A  perspective  drawing  shows  the  equipment 
and  wiring  used  in  one  of  the.se  portable  outfits.    The 
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.rit.'il  iit  I.  K.  .'^,  ii.tiv.iili.m,  riovoland.  Oct.  1-7,  19'JO. 


.liimiary    to  July.    11*19.   by   old,  coj*lly   method   of   trl;il   instHlhi- 
tion  : 

.Vddfil    liKhtlng    lojiil 68..-1  kw. 

Adilid   it-Vfnui'.   per   yi-ur    $10,800 

jMiuiaiy   to  July.    19'.;o,  direct  method  of  one  day  at  u  llRhtlne 
dt-nionstration  : 

.\ildcil    llBhlinB   load 131   kw. 

.\ddeil    revenui*.    per   year $62,934 

First  seven  months  of  1919.  flxtures  sold.  39  ;  total  pr!ce $535.72 

KIr.st  .seven  months  of  1920.  Hxtuies  sold.  1.038  :  lotal  priee. $6,016.00 

apparatus  is  compactly  arranged,  with  all  wiring, 
switches  and  e<iuipment  ready  to  install  at  any  location 
where  a  suitable  room  is  available. 

This  demonstration  apparatus   has   been   installed   in 
a  number  of  cities,  and  although  its  capacity  is  some- 
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TYPICAL  ARRANGEMENTS  THAT  ARE  BEING  USE^D  TO  DEMONSTRATE  THE  NEW  STANDARDS  OF  ILLUMINATION 


Top.  at  left,  how  a  demon^itration  was  worked  out  at  the 
r.isadena  convention  of  the  N.  E.  L.  A.  Note  the  easiness 
for  ol«iervlng  effects  of  various  lighting  combinations.  Top. 
at  right,  permanent  room  at  Harrison,  N.  J.     Tliis  room  has 


been  used  with  good  effect  in  connection  with  factory  In- 
spectors of  New  Jersey  and  other  large  groups.  At  bottom, 
permanent  demonstration  room  at  Nela  Park,  out  of  which 
has  developed  the  present  movement  for  good   lighting. 
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what  limited,  it  has  been  used  effectively  for  previously 
organized  educational  campaigns  for  better  lighting. 
As  an  example,  the  demonstration  recently  conducted  in 
Columbus,  Ohio,  might  be  cited. 

In  this  case  the  electric  interests  of  the  city  decided 
to  stage  a  big  educational  campaign  for  better  lighting. 
The  demonstration  was  made  under  the  auspices  of  the 
Columbus  Electrical  Contractors  and  Dealers'  Associa- 
tion, the  industrial  department  of  the  Y.  M.  C.  A.,  the 
department  of  electrical  engineering  of  Ohio  State  Uni- 
versity, the  Manufacturers  and  Jobbers'  Association,  the 
Chamber  of  Commerce  and  the  Ohio  Industrial  Commis- 
sion during  the  week  of  Sept.  20.  Each  day  was  given 
over  to  a  certain  class  of  persons,  such  as  electrical  con- 
tractors, engineers  and  architects,  manufacturers,  retail- 
ers and  finally  the  general  public.  Invitations  to  attend 
the  demonstration  were  sent  out  to  each  group  within 
a  radius  of  50  miles  as  well  as  within  the  city, 
and  in  this  way  a  good  attendance  was  secured.  The 
whole  program,  which  carried  the  slogan  "Better  Light- 
ing Week,"  is  an  example  of  what  can  and  ought  to  be 


done  in  all  of  the  industrial  centers  of  the  country.    As 
a  result  of  the  backing  which  the  project  attracted  it  is 
safe  to  predict  an  added  impetus  toward  better  lighting . 
in  Columbus  and  the  surrounding  district. 

A  display  in  demonstration  of  good  lighting  has  been 
installed  by  the  Edison  Lamp  Works  at  Harrison,  N.  J., 
and  used  effectively  for  instructional  courses  given  to  all 
of  the  district  office  salesmen.  The  factory  inspectors 
of  the  Department  of  Labor  in  New  Jersey  have  also 
been  shown  the  possibilities  of  good  illumination  at  this 
demonstration,  a  photograph  of  which  is  shown. 

The  demonstration  method  of  promoting  better  light- 
ing is  a  means  of  bringing  all  branches  of  the  industry 
together  on  a  common  ground  and  selling  a  single  prod- 
uct, which  is  illumination  of  the  proper  quality  and 
quantity  at  the  work.  It  provides  a  display  of  this 
ultimate  product  in  comparison  with  inferior  products 
and  not  only  enables  those  in  the  electrical  industry  to 
judge  this  finished  product  but  also  educates  the  con- 
sumer in  the  matter  of  purchasing  illumination  and 
being  in  a  position  to  judge  what  he  has  purchased. 
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Applying  Construction  Accounting 

A  Material  and  Labor  Classification  Keyed  to  General 
Property  Accounts  Necessary — Field  Forces  Should  Not 
Be   Brought   Into   Contact  with  Technical  Accounting 


A  CONSTRUCTION     accounting     system     con- 
forming with  the  principles  outlined  in  the 
previous  article*  must  contain  the  following 
^principal  factors: 

1.  A  form  for  reporting  labor  performed.  This  may  be 
either  the  ordinary  form  of  time  book  or  the  time  slip, 
though  the  time  slip  is  preferable. 

2.  A  method  of  reporting  material  issued  from  the 
storeroom.  Any  form  of  storeroom  acquisition  is  satis- 
factory. 

3.  A  weekly  report  in  which  the  labor  performed  and 
material  used  is  summarized.  This  is  for  the  information 
of  the  construction  department  in  checking  costs  and  the 
executives  who  may  be  interested  in  the  progress  of  the 
work. 

4.  A  special  form  on  which  material  and  equipment 
removed  from  service  must  be  reported. 

5.  A  variation  of  the  storeroom  requisition  to  care  for 
the  materials  returned  to  stores  for  credit  or  transferred 
to  other  jobs  is  desirable  though  not  indispensable.  It  aids 
materially  in  checking  a  form  of  carelessness  construction 
forces  are  peculiarly  afflicted  with. 

6.  A  form  on  which  a  final  report  of  the  completion  of 
the  job,  including  an  inventory  of  the  material  actually 
used,  must  be  submitted.  This  is  important,  as  it  is  a  final 
check  on  the  accuracy  of  the  other  material  records  and 
gives  the  construction  accounting  department  the  means  of 
eliminating  the  big  errors  of  failure  to  report  unused  mate- 
rial for  credit  or  transfer  to  another  job  that  are  so  often 
met. 

7.  A  construction  classification.  The  formation  of  this 
and  its  application  determine  the  success  of  the  system. 
Because  of  its  importance  and  the  fact  that  the  other 
items  mentioned  are  pretty  thoroughly  worked  out  in  gen- 
eral use  the  discussion  will  be  confined  largely  to  this 
subject. 

8.  Any  construction  force  will  find  it  necessary  to  make 
emergency  purchases  of  material  and  use  a  petty  cash 
fund.  Methods  of  handling  these  are  so  well  known  that 
no  discussion  here  is  needed. 

•Sept,  18.  1920,  Issue  of  Electrical  World. 


In  the  formation  of  a  construction  classification  three 
things  must  be  kept  in  mind:  (a)  The  classification 
must  not  be  overextended,  and  (b)  it  must  be  standard- 
ized; a  new  classification  for  every  job  cannot  be 
tolerated,  as  it  produces  endless  confusion;  (c)  it 
must  be  keyed  to  match  the  general  property  classifica- 
tion. 

As  an  example  of  construction  classification  formation 
the  following  transmission  and  distribution  line  classifi- 
cation is  submitted  and  the  reasons  for  its  form  pointed 
out. 

This  form  of  classification  is  used  because  in  field 
work  it  has  been  found  much  less  liable  to  error  than  a 
decimal  system  and  easier  for  field  forces  to  grasp. 

A  three-group  form  rather  than  a  two-group  is  used, 
because  it  permits  standardization  with  almost  unlimited 
possibility  for  any  necessary  expansion. 

It  will  be  noted  that  the  cost  items  are  the  same  for 
all  groups,  viz.:  (a),  (c)  or  (d)  stand  for  the  same 
wherever  they  appear.  In  the  second  group  it  will  be 
noted  that  the  capital  letter  is  followed  in  all  cases  by 
a  numeral  in  order  to  maintain  the  form  and  prevent 
confusion  between  the  capital  and  small  letters. 

In  the  use  of  the  classification  the  erection  labor  on  a 
wood  pole  would  appear  on  a  time  slip  as  61 — Al — d, 
while  a  steel  tower  item  would  be  61 — A2 — d.  A  signifi- 
cant fact  is  the  note  preceding  the  pole  group  in  which 
the  labor  items  on  cross-arms,  hardware  and  insulators 
are  specifically  forbidden  for  use  because  such  a  pro- 
cedure means  an  impractical  attempt  at  subdivision. 
This  is  an  important  fact  to  keep  in  mind  in  formulating 
a  classification.  Keep  groupings  to  the  main  items  and 
do  not  attempt  minute  subdivisions. 

In  the  classification  of  which  this  is  a  part  an  entir« 
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state  property  account  classification  was  covered  with- 
out repetition  of  construction  classification  groups.  This 
was  accomplished  by  segregating  the  construction 
classification  into  general  and  specific  groups.  The 
general  groups  cover  real  estate,  rights  of  way,  con- 
struction equip- 
ment, over  head 
groups  and  all 
items  that  might 
apply  to  any  one 
of  the  specific 
groups.  The 
specific  groups 
covered  those 
things  that  were 
peculiar  to  power 
plants,  transmis- 
sion or  distribu- 
tion lines,  etc., 
and  confusion  was 
avoided  by  as- 
signing job  num- 
bers so  that  a 
single  job  did  not 
cover  more  than 
one  property  divi- 
sion, such  as  a 

steam-electric  plant,  a  transmission  line  or  a  hydro- 
electric plant.  The  proper  sheets  for  any  job  should 
be  selected  from  the  classification.  The  numbering  of 
the  overhead  groups  in  the  illustration  indicates  how 
this  was  accomplished.  Certain  groups  of  numbers 
were  assigned  to  each  general  classification  group,  and 
while  the  numbers  run  to  over  600  the  actual  numbers 
used  to  cover  the  entire  state  classification  totaled 
thirty-six,   the    remainder   being   left   open    for    future 
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A  PROPER  COST  ACCOUNTING  SYSTEM 
SUBSTATIONS  AS  MUCH 


expansion,  though  very  little  of  the  room  left  can  be 
used  except  to  insert  entire  new  groups. 

The  entire  classification  is  also  cross-referenced  with 
the  state  property  account  groups,  so  that  with  a  job 
complete  and  corrected  in  the  construction  accounting 

department  the 
transfer  to  the 
general  property 
accounts  becomes 
merely  a  clerical 
job.  The  organi- 
zation for  han- 
dling the  work 
should  consist  of 
a  field  force,  who 
are  merely  time- 
Iteepers  and  mate- 
rial men  handling 
payrolls  and 
original  vouchers, 
and  an  office  con- 
struction account- 
ing force,  who 
are  responsible 
for  the  construc- 
tion ledgers  and 
preparing  the 
cost  records  for  transfer  to  the  general  property  ac- 
counts, which  -sliould  be  handled  by  the  general  account- 
ing department.  The  general  accounting  department 
should  also  keep  a  set  of  control  accounts  by  job 
numbers,  against  which  the  construction  ledgers  must 
be  balanced  monthly,  thus  making  the  construction  rec- 
ords an  integral  part  of  the  entire  accounting  record. 

With  such  a  system  worked  out  accurate  accounts 
are  available  for  checking  or  appraisal  purposes. 


IS  REQUIRED  IN   CONNECTION    WITH 
AS  WITH  LARGER  JOBS 


Overhead  Transmission  and  Distribution  Lines 


61.   PoleH,    Towers    and    Flxturen 

Note  :  In  usinp  this  ^oup  please  note 
that  under  no  circumstances  shall  labor 
charges  be  made  to  Groups  A4  and  A8  In- 
clusive. All  labor  chargea  for  these  groups 
except  those  for  handling  and  hauling  to  the 
point  of  use  shall  be  made  to  (f)  framing 
under  .M.  A2  or  A3,  depending  on  the  class 
of  poles  or  towers  being  used. 
A — Polks.  Towers  and  Fixtures 

1 — Wood  poles. 

2 — Steel  towers. 

3 — Wood    towers. 

4 — Wood  crossarms. 

5 — .Steel  crossarms. 

6 — Hardware. 

7 — Pln-typp   Insulators  and  pins. 

8 — Suspension  Insulators  and  fittings, 
(a)   Cost  of  materials  and  freight. 

(e)  Handling  and  hauling, 
(d)    Labor  of  erection. 

<e)    Digging  holes. 

(f)  FramlnK- 
(p)  Painting, 
(w)    Wrecking. 

Bl — Guts 

(a)    Cost  of  materials  and  freight. 

(c)  Handling  and  hauling. 

(d)  Labor  of  erection. 

(e)  Digging  holes, 
(w)   Wrecking. 

C — Pole-Top  Switches 

(Used  for  line  sectlonallzing  only) 

1 — Pole-top  switches. 

2 — Supporting  framework. 

(a)   Cost  of  materials  and  freight. 

(c)  Handling  and  hauling. 

(d)  Labor. 

( w  >    Wrecking. 
63.      Ovprheud    CondactofB. 
A — Conductor's  and  Ground  Wire 
1 — Conductors  and  tie  wire. 
2 — Ground  wire. 

(a)    Cost  of  materials  and  freight. 

(c)  Handling  and  hauling. 

(d)  Labor, 
(w)   Wrecking. 


63.  Overhead    Telephone    System 

Note  :  All  labor  of  placing  Al  crossarms 
and  A2  insulators  and  pins  In  position  shall 
be  charged  to  61  Al,  A2  or  A3,  depending 
on  the  class  of  poles  or  towers  being  used. 
A — Telephone  Equipment 

1 — Crossarms. 

2 — Insulators  and  pins. 

3 — <.^OTKiuctors. 

4 — Instruments  and  protective  devices. 

5 — Booths. 

6 — Other  equipment. 

(a)    Cost  of  materials  and  freight. 

(c)  Handling  and   hauling. 

(d)  Labor, 
(w)    Wrecking. 

64.  CustomerN*    Kquiplnent 

A — Customers'  Transformers  and 
Installation 
1 — Transformers. 
2 — Material. 

(a)    Cost  of  materials  and  freight. 

(c)  Handling  and  hauling. 

(d)  Labor, 
(w)    Wrecking. 

Bl — Customer's  Services 

1     (a)     Cost  of  materials  and  freight. 

(c)  Handling  and  hauling. 

( d )  Labor, 
(w)   Wrecking. 

C — Customers'  Meters 
1 — Meters. 
2 — Materials  and  erection. 

(a)    Cost  of  materials  and  freight. 

(c)  Handling  and  hauling. 

( d )  Labor. 
(w)    Wrecking. 

6fi.       Municipal    Lilgliting    System 
1— Wire. 

1— Incandescent   lamp    supports    and    fix- 
tures. 
3 — Arc. 

4 — Arc    lamps. 
5 — Incandescent  lamps. 

(a)    Cost  of  materials  and  freight. 

(c)  Handling  and  hauling. 

(d)  Labor. 
(w)    Wrecking. 


i>fi.      Re4-onHtmctlon    of    Foreign    Fropertle« 

A — Accou.vts   of   Physical   I nterfere.s'ce 

1 — Telephone  Lines. 

2 — Other  properties. 
B-  -.VccouNT  of  Electrical  Interferences 

1 — Inductive    interference. 

2 — Other  interference. 

OVERHEAD 
601.      Engineering 

.•\1 E.NOI.VEFRING 

B — Superintende.vce  and  Timekeepino 
1 — Superintendent's  salary  and  expenses. 
2 — Timekeepers,   checkers,   etc.,  salaries. 
3 — Inspectors'  salaries. 
4 — -Construction    accounting. 
5 — Miscellaneous  supplies  and  expenses. 

603.  General    Expenses 

Al — General  officers'  salaries, 

2 — General  office  clerical  salaries. 
B — Expenses 

1 — General  officers'  salaries. 

2 — General  office  clerical  salaries. 
C — Supplies  and  Expenses  During 
Construction 

1 — General  office  supplies  and  expenses. 

2 — General  office  statlonar>-  and  printing. 
fiO.t.      Legal    Expenses    and    Damages 
A — Legal  E.xpenses 

1 — Attorneys'  fees. 

2 — Traveling   and   living   expenses. 

8 — Recording  and  notary  fees. 

4 — Miscellaneous  expenses. 
B — Injuries  and  Damages 

1 — Damage   claims   paid. 

2 — Court  costs  and  fees. 

604.  Insurance,  Taxes  and  Interest 

A — 1.    Insurance  during  construction. 
B — 1.   Taxes  during  construction. 
C — 1.   Interest  during  construction. 

605.  Other  Expenditures    Daring    Constrne- 
tion 

A — 1.  Storeroom   expenses. 

B — 1.   Purchasing  department. 

C — 1.   Xew  business  expenses. 
689.      Contingencies    (estimating  only) 
6.10.     Total 
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The  routine  from  construction  force  to  general 
property  records  will  work  out  about  as  follows: 

Field  Force. — Will  handle  and  distribute  to  the  con- 
struction classification  all  time  slips  and  other  vouchers. 
All  charges  will  carry  the  designation  "Nen"  or  "Ren." 
Make  up  all  payrolls  for  payment  of  men.  Prepare  a 
physical  inventory  when  the  job  is  complete. 

Construction  Accounting  Department. — Will  receive 
from  the  field  force  all  payrolls  and  vouchers,  check  field 
distributions  and  enter  in  construction  ledgers  under 
proper  job  numbers  and  construction  accounts.  Each 
construction  account  should  be  cross-indexed  to  the 
proper  general  property  account.  To  secure  the  payroll 
distributions  and  check  them  the  field  force  should  be 
required  to  furnish  copies  of  the  time  slips  with  detail 
distribution,  which  will  be  summarized  by  the  construc- 
tion accounting  oflSce.  When  a  job  is  complete  a  sum- 
mary of  the  costs  will  be  drawn  from  the  record, 
checked  against  a  summarization  of  the  weekly  reports, 
errors  corrected  and  vouchers  prepared  for  transfer  to 
general  property  accounts. 

General  Accounting  Department. — Will  maintain  con- 
trol accounts  for  the  construction  ledgers  and  enter  the 
transfer  vouchers  from  construction  ledgers  in  the 
general  ledger. 

In  this  routine  a  discussion  of  payment  of  bills, 
handling  of  petty  cash  accounts  and  the  other  items 
that    must    complete    the    system    from    an    accounting 


standpoint  hardly  needs  mention,  as  they  ai'e  well  under- 
stood. 

One  final  item  that  is  not  touched  is  the  writing  off 
of  equipment  removed  from  service.  The  construction 
force  reports  the  physical  property  taken  out.  The  con- 
struction accounting  department  should  secure  from  the 
records  the  original  cost  of  installation,  or,  in  the 
absence  of  records,  the  engineer's  estimate,  and  the 
engineer's  estimate  of  the  salvage  value.  From  this  the 
necessary  vouchers  for  the  retirement  of  the  equipment 
can  be  prepared. 

It  will  be  observed  that  the  whole  routine  is  laid  out 
in  such  a  manner  that  the  construction  forces  do  not 
come  into  contact  with  technical  accounting.  They  deal 
only  with  a  material  and  labor  classification  which  is 
within  their  understanding  and  which  can  be  kept  with 
little  knowledge  of  accounting. 

The  construction  accounting  department  deals  with 
the  technical  problems  and  is  the  tie  between  the  con- 
struction and  general  accounting  departments. 

The  objection  that  the  forces  required  to  carry  out 
such  a  routine  are  excessive  will  be  raised.  As  a  matter 
of  fact  they  will  be  no  larger  than  those  required  to 
carry  out  any  method  that  secures  accurate  records  and 
will  be  little  larger  than  those  required  to  carry  out 
similar  work  in  many  places  where  results  are  not 
secured.  Proper  study  will  simplify  the  routine  and 
cut  the  work  to  the  minimum. 


Basic  Theory  of  Electron-Tube 
Amplifiers— II 

Various  Arrangements  of  the  Tubes  Are  Analyzed  to  Show  What  Conditions  Are  Necessary 

for  Maximum  Amplification — Historical  Development  of  the 

Three-Electrode  Tube  Is  Discussed 

By  MARIUS  LATOUR 

Consulting  Engineer,  Paris,  France 


THE  development  of  the  three-electrode  tube 
was  treated  historically  in  the  first  part  of  this 
article,  published  in  the  Electrical  World 
for  Sept.  11,  1920,  and  equations  were  set  up 
indicating  the  most  favorable  proportions  for  various 
circuit  constants.  In  this  concluding  portion  of  the  paper 
two  methods  of  amplification  are  dealt  with,  namely: 

(1)  Operation  of  a  single  tube  near  the  critical 
condition  at  which  oscillations  start. 

(2)  Use  of  a  number  of  tubes  for  successive  amplifi- 
cation, resulting  in  a  "multistage"  amplifier. 

It  is  pointed  out  that  in  either  case  great  care  must 
be  taken  not  to  carry  the  amplifying  effect  to  such 
extremes  that  violent,  uncontrollable  oscillations  will  be 
set  up.  The  important  fact  is  also  brought  out  that  it  is 
possible  to  amplify  not  only  watt  power  but  reactive 
power  as  well. 

'Tli<'M(;  circuit  arranpennTitu  wpi-o  {le.scfibO(l  by  Mels.sner  (Teh - 
funkim)  In  1913  and  1914.  Outton  also  gave  some  Interesting: 
.special  forms.  In  my  patent  No.  491.186  (May,  1915)  I  have 
very  explicitly  ilcscrlbed  the  principle  of  operation  of  tnree-elec- 
trofie  ampUners  near  the  critical  point  at  which  oscillations  start. 
This  type  of  amplifler  having  been  indirectly  described  In  Melss- 
ner  patent  No.  467.747,  the  originality  of  my  patent  exists  only 
for  arrangements  not  derivable  from  Melssner's  and  also  for 
arrangements  utilizing  two-electrode  vacuum  tubes. 


All  the  circuit  arrangements  included  in  the  fir.st 
method  correspond  necessarily  to  those  used  for  genera- 
tion of  free  oscillations.' 

Fig.  9,  in  which  the  transformers  T,  and  T,  are  con- 
nected in  series  through  the  source  S  and  capacity  C. 
represents  one  such  arrangement. 

The  expressions  for  current  /  in  resistance  R,  of 
current  j  in  the  grid  circuit  and  of  current  J  in  the 
plate  circuit  are  derived  with  particular  ease,  if  one 
regards  the  tube  simply  as  a  generator  of  internal  volt- 
age Kr,ij  and  internal  resistance  Ri,.  The  grid  current 
j  can  be  said  to  exert  an  irreversible  action  on  the  plate 
circuit  causing  the  appearance  in  that  circuit  of  the 
internal  voltage  Kr.J. 

Let  us  take  for  the  origin  of  phases  that  of  the 
voltage  e.nn  (at  of  the  source  S,  and  let  /„  /.,  J„  be  the 
current  components  in  phase  with  esin  (.ot  and  /„  }., 
J . — the  components  in  quadrature. 

Let  L,  Lg,  Lp  l)e  the  sell'-iiukiction  coefficients  of  the 
circuits:  resistance  A',  grid  and  plute;  and  finally,  let 
Mq  and  Mp  be  the  mutual  induction  coefficients  of  the 
transformers  T,  and  T ,.  The  following  equations  ex- 
press these  important  relations: 
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rgj,    +    L,jUii,   —    A/(.a)/,    =    0 

—  L„uij,  4-  r^;,  +  A/,,co/,  =  0 

—  R,J,  —   L„(»J^^<i>I./Cr,j}^  =  0 

L,mJ,  —  /?,J^  —  Mpu)/,  +  Kr^j,  ~  0 

All  circuit  arrangements  comprising  a  three-electrode 
tube  which  are  capa))le  of  generating  oscillations  lead 
to  a  system  of  eciuations  of  the  above  kind,  since  there 
are  always  at  least  three  circuits  (the  output  circuit, 
the  grid  circuit  and  the  plate  circuit).  The  treat- 
ment can  be  simplified  by  neglecting  the  power  in  the 
grid-filament  circuit  and  conseiiuently  the  direct  induc- 
tive effect  of  the  grid  circuit  on  the  output  circuit  R. 
In  any  case  the  solution  of  the  system  of  equations 
involves  nothing  more  than  the  work  of  calculation. 
The  following  conclusions  are  arrived  at: 

I  1  »     For    a   certain    relation    between    the   constants 


are  such  that  /'  is  in  phase  with  /.     It  is  seen  imme- 
diately that  /'  allows  us  to  reconstitute  /.    For  instance. 

let  /'  return  us  a  fraction        of  I.     The  source  S  will 
have  to  supply  only  the  reduced  voltage e   in 


order  that  the  corresponding  current /  added  to 

/'  shall  reconstitute  the   total  current  /. 

In  other  words,  without  amplification  a  voltage  p 
from  source  S  was  needed  to  force  a  current  /  through 
resistance   R;   with   amplification,   the   smaller    voltage 

'- e    is    sufficient.      This    amounts    to    saying   that 

for  the  .same  voltage  e  the  current  /  is  multiplied  by 

the  factor ,  which  becomes  infinite  for  n  --==  w. 

n 

I  have  assumed  that  /'  was  in  phase  with  /.  For  the 
general  case,  /'  not  in  phase  with  /,  the  exact  formula- 
tion  is  as  follows: 

The  effective  current  /  in  the  circuit  R  is  the 
geometric  sum   of  the   two  currents:      (1)   Current   /' 


r^"'1tU.  (^ 


Hpih 


FIGS.  9,  10  AND  11  — VARIOUS  .■VRRANGEMENTS  FOR  THE  PURPOSE  OF  PRODUCING    HIGH   AMPLIFICATION 


L,  C.  L.„  L,,.  A/„,  Mn,  the  component  /,  becomes  zero 
I  the  reactance  of  the  system  is  nul). 

(2)  For  a  certain  relation  between  the  same  con- 
stants compatible  with  the  one  required  by  (1)  / 
becomes  infinite;  in  other  words,  the  relay  effect  becomes 
infinite.  The  apparent  resistance  of  the  output  circuit 
becomes  zero. 

When  this  apparent  resistance  becomes  negative 
spontaneous  oscillations  are  of  cour.se  generated,  as 
has  been  pointed  out  at  the  beginning  of  this  article. 
From  a  physical  point  of  view  the  theoretically  obtain- 
able unlimited  amplification  can  be  given  the  following 
interpretation: 

Let  us  fir.st  imagine  that  the  voltage  e  of  the  source 
S  is  the  only  one  impressed  and  disregard  the  reaction 
of  the  grid  voltage  on  the  plate  circuit  and  all  its  con- 
sequences. The  voltage  e  creates  a  current  /  in  the  R 
circuit  (the  induced  currents  through  resistances  R,, 
and  Tg  being  of  course  taken  into  account ) .  The  flow 
of  current  /  will  in  its  turn  result  in  a  certain  voltage 
drop  u  between  the  grid  and  the  filament. 

Let  us  now  consider  this  voltage  «  by  itself  and 
assume  the  voltage  e  of  source  S  suppressed.  The 
voltage  u  will  establish  a  voltage  ku  in  the  plate  circuit 
and  as  a  consequence  a  current  7'  through  the  source  S 
in  the  circuit  comprising  resistance  R. 

Let  us  first  assume  that  the  constants  of  the  circuit 


produced  by  voltage  ku,  which  is  related  to  the  circula- 
tion of  current  /.  (2)  Current  I"  due  to  voltage  e 
considered  as  acting  alone. 

To  have  at  our  disposal  the  current  I,  it  is  thus  neces- 
sary to  give  the  voltage  e  a  value  that  would  supply 
only  I" — the  geometric  difference  between  /  and  /'. 
The  amplification  is  ///",  provided  I"<I.  The  infinite 
amplification  discussed  above  is,  of  course,  purely  theo- 
retical, because  too  close  an  approach  to  the  critical  con- 
ditions involves  the  danger  of  uncontrollably  violent 
oscillations. 

The  amplification  can,  however,  be  made  the  greater, 
at  equal  stability,  the  more  powerful  the  tube;  i.e.. 
the  stronger  the  thermionic  emission. 

Connections  such  as  shown  in  Fig.  9  have  in  general 
the  disadvantage  that  the  amount  of  amplification  varies 
with  the  frequency.  The  reason  for  this  is  that  the 
cun-ent  /'  differs  in  phase  from  current  /  more  or 
less  according  to  frequency.  To  reproduce  current  / 
it  is  therefore  necessary  to  change  not  only  the  mag- 
nitude of  e  but  also  its  phase.  Nevertheless,  it  is  pos- 
sible to  devise  connections  which  give  a  constant 
amplification  over  an  extended  inten'al  of  frequencies. 

Having  been  led  to  the  discussion  of  the  generation 
of  oscillations  by  means  of  three-electrode  tubes,  a  few- 
words  may  be  added  to  explain  its  very  simple  mech- 
anism:    The  connections  most  frequently  used  for  the 
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generation  of  oscillations  are  represented  by  Fig.  10. 
Let  Lj,  and  Lg  be  the  self-induction  coefficients  of  the 
plate  and  grid  circuit  respectively  and  M  their  mutual- 
induction  coefficient. 

Let  us  imagine  that  we  have  two  identical  tubes  (Fig. 
11)  and  that  the  grid  inductance  is  not  placed  in  the 
grid-filament  circuit  of  the  tube  connected  to  the 
oscillating  circuit,  but  is  made  to  act  on  the  grid- 
filament  of  the  second  tube.  A  voltage  u  is  applied 
between  the  grid  and  the  filament  of  the  first  tube ;  this 
causes  a  voltage  u'  to  appear  immediately  between  the 
grid  and  the  filament  of  the  second  tube.  The  pos- 
sibility of  self-excitation — i.e.,  of  generation  of  oscilla- 
tions by  means  of  the  first  tube  alone — obviously 
depends  on  such  a  choice  of  constants  that  m'  =  m  (in 
phase  and  magnitude).  This  reasoning  is  perfectly 
analogous  to  that  adopted  in  the  treatment  of  self- 
excitation  of  electrical  machines.  I  adopted  this  mode 
of  treatment  in  an  article  which  appeared  in  the  London 
Electrician  of  Dec.  1,  1916.  The  required  mathematical 
conditions  are  derived  from  examination  of  the  circuits. 

Under  the  assumption  that  the  power  consumed  in 
the  grid  circuit  fthe  exciting  circuit)  is  small,  it  is 
permissible  to  neglect  in  the  calculation  the  reaction  of 
the  grid  circuit  on  the  plate  circuit.  The  conditions  of 
self -excitation  are  then  as  follows: 

(1)    Condition  of  phase  identity  between  n  and  n': 


(2)    Condition  of  equality  between  n  and  n': 


M  =  -^ 


R, 


R^a 


a^«L^+  w'C'R^)  +  u^OLlR 


finally  make  their  appearance.  These  oscillations  often 
have  a  frequency  out  of  all  proportion  with  the  capac- 
ities and  inductances  used  and  give  rise  in  the  telephone 
to  periodic  noises  rather  than  musical  tones. 

It  is  important  to  emphasize  the  important  fact — one 
that  does  not  seem  to  have  been  brought  to  light  as 
yet — that  an  amplifying  system  in  accordance  with  Fig. 
12  can  amplify  not  only  watt-power  but  also  magnetiz- 
ing  or   reactive  power. 

In  such  a  system,  if  one  admits  any  inter-reaction 
between  the  entering  and  the  outgoing  circuit,  it  is  no 
more  true  in  theory  that  leading  current  cannot  be 
produced  without  the  intervention  of  a  capacity  (as  is 
true  in  any  system  of  ordinary  circuits')  so  that 
Boucherot's  principle  of  conservation  of  reactive  power 
is  no  longer  valid.   Self-excitation  thus  becomes  conceiv- 


pv.  J'C^R'  +  uCR) 
The  frequency  o)/2;t  in  self-excitation  is  mainly  deter- 
mined by  condition  (1).  A  small  capacity  introduced 
into  the  grid  circuit  and  giving  a  negative  value  to 
the  circuit  reactance  considerably  affects  the  frequency. 
M  being  given,  the  region  of  self-excitation  with 
regard  to  current  is  such  as  to  give  k  an  average  value 
satisfying  condition  (2).  The  average  k  diminishes 
as  the  current  increases.  When  the  power  taken  by  the 
excitation  (the  grid  circuit)  is  considerable,  the  reac- 
tion of  the  grid  circuit  upon  the  oscillation  circuit  can 
no  longer  be  neglected.  It  can  be  shown  that  this  reac- 
tion causes  a  supplementary  damping  which  retards 
the  self-excitation  and  may  even  prevent  it  entirely. 
An  excessive  increase  of  M  may  therefore  make  self- 
excitation  in  some  cases  impossible. 

Amplification  by  Using  Several  Tubes 
IN  Cascade 

In  the  second  method  for  increasing  amplification 
recourse  is  taken  to  the  use  of  a  number  of  tubes  in 
cascade  (see  Fig.  12,  where  three  tubes  are  shown V 
This  arrangement  requires  no  additional  explanations. 
The  intermediary  transformers  T'  can  be  calculated  by 
applying  the  same  reasoning  as  before.    Their  ratio  is 

In  the  first  method  an  amplification  limit  was  imposed 
by  the  danger  of  uncontrollable  oscillations.  This  is 
equally  true  of  the  cascade  method.  Even  when  the 
greatest  precautions  are  taken  to  avoid  inter-reactions 
between  the  plate  and  grid  circuit  of  each  tube,  a  point 
is  always  reached  when  sufficient  coupling  between  the 
input  and  output  circuits  is  established  to  limit  the 
practically  obtainable  amplification;  in  spite  of  all  pre- 
cautions free  oscillations  of  uncontrollable  magnitude 


FIG     12 — AMPLIFICATION    BY    SEVERAL   TUBES    IN   CASCADE 

able  even  in  circuits  devoid  of  the  capacity  needed  to 
compensate  the  effect  of  the  inductances;  it  becomes 
conceivable  also  in  circuits  devoid  of  inductance  and 
possessing  only  capacity. 

In  such  a  system  the  capacity  or  inductance  is  needed 
only  in  very  small  amount  solely  for  the  purpose  of 
assuring  some  stability.  In  accordance  with  this  I  have 
developed  amplifying  systems  which  permit  obtaining 
negative  inductance  from  positive  inductance  and 
negative  capacitance  from  positive  capacitance. 

This  important  question  will  be  treated  in  a  later 
study  of  the  conditions  of  generation  of  oscillations  in 
multistage  amplifiers.  It  can  be  shown  that  even  the 
smallest  capacity  in  the  grid  circuit  exerts  a  great 
influence  on  the  frequency  of  the  oscillations,  which 
increases  with  the  resistance  of  the  grid-filament  circuit. 


YOU  have  just  the  kind  of  an  organization  neces- 
sary to  protect  and  advance  your  interests,  and 
the  time  was  never  more  propitious  in  which  to  reason 
with  the  public  ahotit  your  rights.  The  demonstrated 
folly  of  the  past  neglect  of  the  railroads  has  left  the 
public  mind  open  for  a  fair  consideration  of  the  rights 
of  other  utilities.  The  only  thing  to  consider  is 
whether  you  are  fully  alive  to  your  own  needs  and  are 
asserting  them  with  the  vigor  and  earnestness  requisite. 
Your  annual  convention  is,  of  course,  an  ideal  and  effec- 
tive time  at  which  to  exchange  views  and  experiences, 
to  the  end  that  each  of  you  may  benefit  by  the  other's 
kno^vledge.  You  cannot,  however,  get  results  through 
loell-sounding  resolutions,  in  convention  assembled,  but 
only  through  constant  well-planned  efforts  3G.5  days  a 
year.  In  short,  it  is  entirely  up  to  you  meii  jiist  how 
effective  you  make  your  organization.  But  if  you  are 
to  profit  by  the  very  dear  experience  of  the  railroads, 
yoxi  ivill  work  together  and  thoroughly  acquaint  the 
public  with  your  needs. — J.  A.  C.  KENNEDY,  General 
Counsel  of  Nebraska  Power  Company,  before  Nebraska 
Section,  N.  E.  L.  A. 


^See  the  author's  article  In  the  Lumkre  Ehctriqur.  of  April, 
1907,  p.  6,  "On  Some  General  Theorems  Relating  to  Electrical 
Engineering." 


Power  Needs  on  the  Pacific  Coast 

Extent  of  Power  Shortage  in  California     Feasible  Sites  and  Prospective  Developments  in  Wash- 
ington and  Oregon     Future  Opportunities  Seen  for  Electrochemical 
and  Electrometallurgical  Loads 

By  F.  H.  FOWLER 

District  Engineer  U.  S.  Forest  Service,  San  Francisco 


THE  utilization  of  our  water  powers  has  become 
a  vital  question.  The  estimate  of  the  poten- 
tial water  powers  of  the  United  States  pre- 
pared by  the  Geological  Survey  for  the 
National  Conservation  Commission  in  1908,  published 
by  the  Commissioner  of  Corporations  in  his  report  on 
"Water  Power  Developed  in  the  United  States,  1912," 
and  later  revised  and  republished  in  Senate  Document 
316,  Sixty-fourth  Congress,  first  session,  is  still  the 
most  authoritative  estimate  of  potential  power  for  the 
entire  country.  Funds  should  have  been  provided  long 
since  for  a  detailed  study,  covering  the  United  States, 
in  the  manner  that  is  now  proposed  for  the  North 
Atlantic  States. 

The  accompanying  condensed  tabulation  from  Senate 
Document  316,  compiled  on  a  basis  of  70  per  cent  effi- 
ciency, will  bring  to  mind  the  regional  distribution 
of  our  potential  water-power  resources: 

I'OTKNTIAI,   WATER    POWEH   OF   THE    UNITED   STATES 


— — ■  Minimum •      ■ Maximum  ■ 

Horsepower  Per  Cent  Horsepower  Per  Cent 

New  England 868,000  3.11  1,605,000           2  98 

Middle  Atlantic 1,357.000  4.86  2.488,000           4  62 

Ewt  North-Central 832,000  2.98  1,604,000           2  98 

West  North-Central 902,000  3.23  1,956.000           3  63 

South  Atlantic 2.346.000  8  39  4,257,000           7  90 

East  South-Central 1.087.000  3  89  1,964,000           3  64 

West  South-Central 353.000  I   26  822,000           1   52 

Mountain 8.694.000  31    II  16.131.000         29  92 

Pacific 11.504.000  41    17  23.078.000         42  81 

United  States 27.943,000       100  00       53.905.000       100  00 

Segregation  of  potential  power  in  Pacific  .State.<i: 

Washington 4,932.000  17  65  8,647,000  16  04 

Oregon 3.148,000  1127  6.613.000  12  27 

California..  3.424,000  12  25  7.818.000  14  50 

11,504.000         41.17       23,078,000         42  81 

In  no  section  of  the  llnited  States  does  topography  so 
greatly  influence  not  only  climate  and  power  resources 
but  also  the  distribution  of  population  and  industries 
as  in  Washington,  Oregon  and  California.  The  great 
Cordilleran  mountain  system  extending  along  the  west 
coast  of  both  Americas,  and  locally  known  as  the  Sierra 
Nevada  Mountains  in  California  and  as  the  Cascade 
Range  in  Oregon  and  Washington,  not  only  protects  the 
western  coastal  strip  in  these  states  from  the  more 
rigorous  climate  of  the  interior  but  also  presents  a 
barrier  against  whicJi  drift  the  storms  and  moisture- 
laden  winds  of  the  Pacific. 

In  California  the  distance  from  the  ocean  to  the 
main  crest  of  the  Sierras  is  about  175  miles  (280  km.), 
in  Oregon  the  average  distance  from  the  ocean  to  the 
crest  of  the  Cascades  is  about  120  miles  (190  km.), 
while  in  Washington  the  distance  from  the  ocean  proper 
to  the  crest  of  the  main  ridges  is  about  the  same  but 
the  distance  from  the  eastern  shore  of  Puget  Sound  to 
the  crest  is  not  more  than  50  to  60  miles  (80  km.  to 
96  km.>.  The  storms  drifting  from  the  ocean  land- 
ward are  deflected  upward  and  cooled,  first  by  the  Coast 
Range,  which  robs  them  of  a  portion  of  their  moisture, 
and  then  by  the  main  Cordillera,  on  the  slopes  of 
which  they  drop  most  of  their  watery  load.     Records 
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show  a  more  or  less  uniform  increase  of  precipitation 
with  elevation  on  the  western  slopes  of  the  Sierras  to 
a  certain  elevation,  which  in  California  appears  to  be 
about  7,000  ft.  (2,100  m.),  east  of  which  there  is  a 
gradual  decrease  in  mean  annual  precipitation  to  the 
crest  of  the  ridge  and  then  a  very  rapid  decrease. 

Mean  annual  precipitation  at  different  points  in  the 
Pacific  States  varies  between  the  widest  limits  found 
in  the  country.  At  certain  points  on  the  coast  of 
Washington  and  Oregon  the  mean  annual  rainfall  runs 
as  high  as  133  in.  (.338  cm.),  but  as  one  proceeds  south- 
ward along  the  coast  there  is  a  continuous  decrease  until 
in  the  vicinity  of  San  Diego  the  mean  annual  rainfall 
is  but  9.56  in.  (24  cm.).  The  lowest  mean  seasonal 
precipitation  in  the  region  is  found  in  the  de.sert  country 
of  southeastern  California,  where  at  times  no  rain  has 
fallen  for  several  years  in  succession.  The  mean 
recorded  at  one  of  the  stations  in  this  area  is  but  2.34 
in.  (5.8  cm.)  as  compared  with  133  in.  on  the  northwest 
coast. 

Loads  Carp.ied  by  California  Water-Power  Stations 

California  hydro-electric  systems  are  now  operating 
water-power  plants  with  a  combined  capacity  of  about 
543,000  kva.  and  steam  auxiliaries  with  an  additional 
capacity  of  285,000  kva.,  a  grand  total  of  828,000  kva., 
or  1,110,000  hp.  The  combined  installation  in  hydro- 
electric plants  of  Washington  and  Oregon  is  about  two- 
thirds  that  in  California. 

The  average  load  carried  by  most  of  the  hydro- 
electric plants  is  under  60  per  cent  of  their  rated  capac- 
ity, and  an  annual  increase  of  35,000  kva.  in  mean  load 
would  therefore  necessitate  an  annual  installation  of  at 
least  60,000  kva.  in  hydro-electric  generating  machinery 
after  the  present  deficiencies  are  made  up.  In  short, 
California  should  have  a  total  installed  hydro  capacity 
of  800,000  kva.  by  1921  and  an  annual  increase  of 
60,000  kva.  each  year  thereafter  to  handle  adequately 
the  normal  increase  in  load.  If  large  electrochemical, 
electrometallurgical  or  railway  loads  are  developed,  the 
rate  of  increase  will  be  proportionally  greater. 

Detailed  figures  for  the  growth  of  load  in  Washing- 
ton and  Oregon  are  not  now  available  but  are  being 
collected  by  the  National  Electric  Light  Association. 
Unless  new  power  uses  are  developed  within  the  two 
states,  the  growth  in  lead  will  hardly  be  as  rapid  pro- 
portionally as  in  California. 

The  estimates  given  in  the  table  serve  merely  as  a 
basis  for  regional  comparisons  of  potential  power.  Far 
more  detailed  studies  have  been  completed  on  certain 
drainages  by  the  federal  and  state  governments,  munic- 
ipalities and  engineering  and  public  utility  companies. 
Most  of  the  Puget  Sound  streams  and  those  in  southern 
Washington  have  been  studied  in  detail  by  the  United 
States  Geological  Survey  in  co-operation  with  the  State 
of  Washington.  Results  already  published  show  a  total 
of  262,000  hp.  without  storage  and  391,000  hp.  with 
storage  for  the   Cowlitz,   Nisqually,    Puyallup,   White, 
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Green  and  Cedar  Rivers,  draining  the  territory  between 
Portland  and  Seattle,  north  of  the  Columbia  and  east 
of  Puget  Sound.  Similar  studies  show  an  average 
minimum  of  389,500  hp.  (since  found  to  be  somewhat 
higher.)  for  the  Klickitat.  White  Salmon,  Little  White 
Salmon,  Lewis  and  Toutle  Rivers,  draining  into  the 
Columbia  from  the  north,  between  the  mouth  of  the 
Cowlitz  and  The  Dalles.  The  Yakima,  which  drains  the 
basin  east  of  the  Columbia,  will  produce  only  12,000  hp. 
continuously,  but  105,000  hp.  may  be  developed  during 
the  irrigation  season.  Natches  River,  principal  trib- 
utary of  the  Yakima,  will  yield  57,530  hp.  continuously 
without,  and  97,950  hp.  with,  storage,  while  its  mean 
for  the  irrigation  season,  with  storage,  is  160,500  hp. 
Clealum  River,  another  tributary  of  the  Yakima,  will 
yield  4,770  hp.  without,  and  21,560  hp.  with,  storage. 

Power  Possibilities  at  The  Dalles 

Developments  at  Priest,  Kettle  and  Rock  Island 
Rapids  and  The  Dalles,  on  the  main  Columbia,  have 
been  proposed  from  time  to  time,  but  investigations  of 
power  possibilities  at  The  Dalles  appear  to  have  been 
carried  farther  than  for  the  other  sites.  A  detailed 
report  of  power  available  at  The  Dalles  was  prepared 
by  co-operation  between  the  state  and  federal  govern- 
ments, in  1913.'- 

The  project  contemplated  the  development  of  power 
at  Five-Mile  Rapids  near  the  Dalles,  90  mi'es  (144  km.) 
east  of  Portland  and  187  miles  (300  km.)  above  the 
mouth  of  the  river.  The  minimum  recorded  flow  at 
this  point  was  41,900  sec.-ft.  (1,170  cu.m.  per  second) 
and  the  maximum  1,170,000  sec.-ft.  (32,700  cu.m.).  At 
an  average  low-water  discharge  of  50,000  sec.-ft. 
(1,400  cu.m.)  the  estimated  net  head  was  105  ft.  (3.15 
m. ),  and  at  a  high-water  discharge  of  800,000  sec.-ft. 
(16,800  cu.m.)  it  was  45  ft.  (14.5  m.).  It  was  estimated 
that  480,000  hp.  could  be  developed  continuously,  and 
that  there  would  be  120,000  hp.  more  available  for 
eleven  months,  an  additional  100,000  hp.  for  ten  months, 
and  still  another  100,000  hp.  for  eight  months,  giving 
a  total  development  of  800,000  hp.  that  might  be  con- 
sidered economically  justifiable  by  stream-flow  condi- 
tions. 

It  wa.s  estimated  that  the  cost  would  be  $104  per 
horsepower  for  a  development  of  480,000  hp.,  $62.50  per 
horsepower  for  800,000  hp.,  or  $46.30  per  horsepower 
on  the  basis  of  the  total  rated  capacity  of  generators 
(1,080,000  hp. )  that  would  have  to  be  installed  in  order 
to  obtain  the  continuous  output  of  800,000  hp.  The  plant 
would  operate  at  its  full  capacity  during  only  four 
months  of  the  average  year. 

The  State  Engineer  of  Oregon  has  made  tentative 
studies  of  other  large  projections  on  the  Columbia, 
Snake,  Deschutes,  Rogue  and  Klamath,  capable  of  con- 
tinuous output  of  2,401,000  electric  horsepower. 

A  tabulation  of  proposed  developments  in  California 
prepared  by  the  writer  in  October,  1919,  showed  a  com- 
bined proposed  installation  of  2,100,000  kva.  Many  well 
Known  possibilities  were  not  included.  It  appears, 
therefore,  that  the  state's  potential  supply  is  ample  for 
years  to  come. 

The  Electrochemical  Outlook 

That  the  very  large  water  powers  of  the  Pacific  Coast 
will   eventually   be   utilized   as  a  source  of  energy   for 

•"The  I'olumbia  Power  frojeot."  litilletln  No.  3.  aoeompan>  Ing 
Fourth  Biennial  R<"port  of  State  Knglni'er  John  H.  L-ewla,  .Ian.  11. 
1913,  by    I,.    F.   Harza.  project  engineer. 


electrochemical  and  electrometallurgical  industries  none 
can  doubt,  but  the  date  of  their  utilization  is  highly 
uncertain.  Were  unit  cost  of  construction  the  only  pos- 
sible deterrent,  many  large  developments  would  be  under 
way  today.  Availability  of  raw  materials  and  the  mar- 
ket for  the  finished  products  are  the  most  serious 
handicaps. 

The  results  of  investigations  carried  out  in  con- 
nection with  the  Columbia  power  project  are  unfortu- 
nately general  in  their  application.  In  connection  with 
that  project  industry  after  industry  was  investigated  as 
a  possible  outlet  for  large  blocks  of  power,  only  to  be 
abandoned  as  probably  unprofitable  under  prospective 
market  conditions.  That  the  site  is  one  of  the  most 
wonderful  in  the  country  cannot  be  denied,  but  its  de- 
velopment is  for  the  future  and  not  the  present. 

The  earliest  development  of  extensive  electrochemical 
and  electrometallurgical  industries  on  the  Pacific  Coast 
will  probably  be  on  Puget  Sound,  where  there  is  ample 
water  power  susceptible  of  development  at  relatively 
low  unit  cost,  in  moderate-sized  units,  and  in  such  close 
pro.ximity  to  tidewater  as  to  minimize  transmission 
costs  and  losses.  The  Columbia  River  and  lower  Will- 
amette near  Portland,  offering  similar  advantages  but 
in  a  less  conspicuous  degree,  may  be  expected  to  follow 
in  turn. 

Long  Distance  Transmission  a  Handicap  to  Cali- 
fornia Electrochemical  Development 

The  writer  does  not  anticipate  that  California  will 
ever  compete  with  her  northern  neighbors  on  a  large 
scale  in  electrochemical  manufacturing  for  export,  es- 
pecially in  those  branches  of  the  industry  where  power 
cost  is  a  large  percentage  of  the  total  cost.  Its  manu- 
facturing for  the  local  market  will  probably  far  exceed 
that  in  the  other  two  states.  Natural  conditions  in 
California  lead  to  high  unit  costs  in  hydro-electric  instal- 
lations, especially  where  long  trunk  transmission  lines 
are  included.  In  order  to  get  the  most  favorable  power 
rate  it  would  therefore  be  necessary  to  establish  the 
electrochemical  industry  near  the  generating  station, 
which  may  be  from  90  to  175  miles  ( 145  km.  to  280  km.) 
from  tidewater,  with  consequent  higher  freight  charges 
and  shipping  difliculties.  If,  on  the  other  hand,  these 
transportation  difficulties  are  avoided  by  establishing 
the  industry  on  tidewater,  the  cost  of  power  will  be  con- 
siderably greater.  Market  alone  will  determine  whether 
a  given  industry  can  flourish  despite  these  conditions 
which  affect  the  final  selling  price  of  the  product. 

Probably  the  lowest  power  rate  yet  quoted  in  Cali- 
fornia is  $2.50  per  kilowatt  per  month  for  twenty-four- 
hour  power  based  on  the  maximum  average  demand  for 
a  fifteen-minute  period.  This  rate  was  established  for 
the  encouragement  of  electrochemical  and  electrometal- 
lurgical industries  other  than  remelting.  It  is  granted 
at  the  option  of  the  power  company  or  upon  order  of 
the  California  Railroad  Commission.  The  b.^.^e  rate  is 
subject  to  an  additional  charge  of  6  cents  per  kilowatt 
maximum  demand  for  each  1  per  cent  that  the  average 
power  factor  falls  below  90  per  cent.  A  general  sur- 
charge since  allowed  by  the  Railroad  Commi.ssion  to 
take  care  of  increase  in  all  generating  costs  permits  an 
additional  charge  of  0.2  cents  per  kilowatt-hour.  The 
net  cost  per  horsepower-year,  therefore,  ranges  from 
$35.45  for  90  per  cent  power  factor  and  100  per  cent 
load  factor  down  to  $32.84  with  90  per  cent  power  factor 
but  only  80  per  cent  load  factor. 


600,000-Hp,  Line  Delivers  Niagara  Power 

Six  Circuits  Spaced  for  88,000  Volts  Are  Supported 
on  Cantilevers  Overhanging  Hydraulic  Canal  - 
Special  Precautions  Taken  to  Guard  Against  Failure 

By  J.  ALLEN   JOHNSON 

Electrical  Engineer  Nuiffaru  FuIIh  Power  Company 


TWV.  problem  of  transmittintr  the  100,000  hp. 
trenerated  in  the  Niagara  Falls  extension  was 
complicated  by  many  factors.  In  the  first 
place  the  prospective  load  for  this  develop- 
ment was  concentrated  within  a  comparatively  narrow 
area  adjacent  to  the  upper  river,  so  that  it  was  neces- 
sary that  the  entire  output  should  be  transmitted  in  a 
single  direction.  The  city  ha.s  few  available  streets 
leading  in  the  de.sired  direction,  and  most  of  these  were 
already  occupied  by  conduit  systems. 

As  a  second  consideration,  the  character  of  the  load, 
which  has  a  daily  load  factor  of  over  95  per  cent  (the 
power  being  mostly  used  for  electrochemical  and  electro- 
metallurgical  purposes),  is  the  worst  possible  for  under- 
ground transmission  because  the  constant  generation 
of  heat  in  the  cables  causes  a  considerable  reduction  in 
their  transmitting  capacity  compared  with  that  on  a 
system  of  low  load  factor. 

As  a  third  consideration,  a  glance  into  the  future 
indicated  the  probability  of  a  much  larger  transmission 
of  Niagara  power  to  Buffalo  in  the  not  distant  future, 
requiring  a  much  higher  voltage  than  that  used  for  local 
distribution.  In  this  event  the  proper  location  for  the 
step-up  transformers  would  be  close  to  the  generating 
station.  A  15-mile  (4.2-km.)  underground  transmission 
to  Echota,  the  center  of  load,  at  generator  voltage 
before  stepping  up  would  be  economically  unsound. 
Furthermore  it  appeared  very  probable  that  additional 
development  of  power  at  this  point  would  l)e  reciuired 
in  order  to  meet  the  double  demand  for  more  power 
on  the  one  hand  and  increased  economy  in  use  of  water 
on  the  other.  Overhead  transmission  would  permit  the 
necessary  high  voltage  for  long-distance  transmission 
and  would  also  provide  the  necessary  flexibility  to  care 
for  future  increases  in  power  development,  either  by 
adding  more  circuits  or  b\'  raising  the  transmission 
voltage.  In  addition  to  all  other  considerations,  cost 
estimates  showed  a  differential  in  favor  of  overhead 
transmission  of  about  one  to  three,  which  under  the 
existing  conditions  of  high  costs  was  an  extremely  im- 
portant consideration.  Fortunately,  the  company  already 
possessed  in  its  canal  right-of-way  through  the  city  a 
possible  outlet  for  overhead  lines  if  a  way  could  be 
found  to  utilize  it  without  interfering  with  its  use  as 
a  waterway.  As  finally  constructed  the  transmission 
line  has  a  length  of  16,000  ft.  (4.800  m.)  and  runs 
from  the  terminal  building  up  the  canal  to  the  river, 
thence  following  the  bank  past  the  plant  of  the  old 
Niagara  Falls  Power  Company  (now  known  as  the 
Niagara  plant)  and  finally  turning  away  from  the  river 
again  at  Echota  to  connect  with  the  Echota  substation. 

The  solution  of  the  transmission  problem  was  greatly 
facilitated  by  the  consolidation  of  the  two  power  com- 
panies inasmuch  as  land  for  the  location  of  the  line  for 
the  greater  part  of  its  length  was  already  in  possession 


of  one  or  the  other  of  them.  For  a  distance  of  approxi- 
mately 4,000  ft.  (1,200  m.)  through  the  heart  of  the 
city,  however,  it  was  necessary  to  make  use  of  the 
property  already  occupied  by  the  hydraulic  canal.  The 
accompanying  halftone  illustrations  show  clearly  how 
this  was  accomplished  by  means  of  steel  cantilevers 
anchored  into  massive  concrete  foundations  on  one  bank 
of  the  canal,  upon  which  were  erected  the  six-circuit 
transmission  towers. 

For  the  greater  part  of  the  distance  it  was  only  found 
necessary  for  the  narrow  bases  of  the  towers  to  be 
placed  over  the  canal  right-of-way,  easement  being  ob- 
tained from  abutting  property  owners  for  the  over- 
hanging   portion    of    the    construction.      At    the    large 


•Fifth  instuMmoiit  nf  a  symposium  on  the  lOO.nOfi-hp.  extcn- 
.**fon  to  station  No.  3  of  the  Niagara  Falls  Power  Companv.  (See 
Sept.  18,  Oct.  •-•.  Oct.  16  ami  Oet.  23  i.ssius  of  the  Ki.ki'TRIoai. 
World. 


ROUTES  FOLLOWED  BY  PRINCIPAL  TIE  LINES  A.ND  FEEDERS 
OF  NIAGARA  FAI>LS  SYSTEM 

bridge  spanning  the  canal  at  the  junction  of  Third  and 
Niagara  Streets,  however,  this  was  not  possible,  and  it 
was  necessary  to  place  two  towers  entirely  over  the 
canal.  This  was  accomplished  by  means  of  cantilevers 
extra  heavily  braced. 

The  main  horizontal  members  of  this  structure  are 
composed  of  two  .^O-in.  (75-cm.)  I  beams,  each  60  ft. 
(18  m.)  long,  placed  side  by  side.  Thirty  feet  (9  m.) 
of  these  beams  is  buried  in  the  massive  concrete  foun- 
dation, the  other  30  ft.  projecting  out  over  the  canal. 
In  these  structures  the  center  line  of  the  towers  is 
25  ft.  (7.5  m.)  from  the  face  of  the  canal  wall.  A  heavy 
brace  was  added  to  these  special  structures  to  give 
stability  and  rigidity,  although  not  needed  for  strength. 
In  the  case  of  the  short  cantilevers  the  brace  was 
omitted. 

In  addition  to  the  special  narrow-base  towers  used  on 
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Tower  Construction  Used  to  Support  Six  Circuits  from  Niagara  Falls 
100,000-Hp.  Extension  to  Ecliota  Substation 
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A — Tower  on  cantilever  support  for  extreme  ovcrhnng. 
15 — Strftlghtftway  towers  supporllnK  six  circuits. 
(.' — AnKle    tower    at    road    (Toaatnj^. 
iJ — Portal    tower  over  main    roadway. 


V. — Cantilever  bracing  was  omitted  where  overhane  was 
not  excessive 

F— Sharp  turn  accomplished  by  using  three  double-circuit 
towers. 
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the  canal  section,  the  local  conditions  called  f;)i-  the  use 
of  several  other  types  of  structure.  In  full-strain  posi- 
tions three  differet.t  types  were  employed,  the  stand- 
ard-strain type,  portal  strain,  and  two-circuit  strain. 
Between  strain  points  the  line  is  supported  on  flexible 
steel  bents  of  portal  construction. 

The  portal  type  of  construction  was  used  for  the 
section  alonK  the  river  bank  where  the  line  is  built 
over  a  future  street.  For  a  distance  of  approximately 
LOOO  ft.  (300  m.)  the  land  which  this  street  is  to 
occupy  has  not  yet  been  filled  in,  and  the  towers  were 
erected  on  heavy  concrete  abutments  constructed  in  the 
bed  of  the  river.  One  of  the  towers  so  placed  was  a 
full-strain  angle  tower. 

At  the  substation  end  of  the  line  three  two-circuit 
strain  towers  were  used  in  order  to  provide  for  the 
proper   distribution   of   the   circuit.*!    at    the   substation 
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were  used  as  a  further  contribution  toward  safety  and 
stability. 

The  line  is  insulated  with  Jeffrey-Dewitt  suspension- 
type  insulators,  two  units  beinjr  used  in  suspension 
strings  and  three  in  strain.  Each  of  the  insulator  units 
was  tested  electrically  to  flash  over  at  not  less  than 
90,000  volts  and  also  to  a  mechanical  tension  of  8,000 
lb.  (3,600  kg.).  On  the  canal  section,  liecause  of  the 
peculiarities  of  the  right-of-way,  it  was  imjwssible  to 
avoid  a  number  of  small  angles,  at  which  points  suspen- 
sion strings  with  hold-downs  were  used. 

Insulator  clamps,  strain  yokes  and  other  miscellane- 
ous insulator  hardware  were  furnished  by  the  Locke 
Insulator  Manufacturing  Company. 

The  line  is  protected  against  lightning  by  five  over- 
head ground  wires.  On  about  half  the  line,  where  no 
corrosive  fumes  from  chemical  plants  were  to  be  ex- 
pected, jl-in.  (9.G-mm.)  galvanized  Siemens-Martin  .steel- 
strand  was  used.  For  the  second  half,  where  the  line 
passes  in  close  proximity  to  the  chemical  plants,  '^-in. 
copper-dad  wire  was  used  for  this  purpose. 

At  the  terminals  of  the  line,  at  the  terminal  building 
and  the  Echota  substation,  the  lines  are  first  dead-ended 
on  steel  towers  at  .some  distance  from  the  building  and 
then  looped  to  eye  bolts  embedded  in  the  building  con- 
struction, which  is  especially  reinforced  to  withstand 
the  tension  of  the  conductors. 

The  proposal  to  mount  the  heavy  towers  on  canti- 
levers along  the  bank  of  the  canal  came  from  R.  L.  Allen 
of  the  Archbold-Brady  Company  of  Syracuse,  to  whom 
also  is  due  the  excellent  and  pleasing  design  of  the 
towers.  The  company  named  furnished  the  towers  for 
the  entire  line. 
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CROSS-SECTION  OK  TERMINAL  Bl'ILDlNO  FROM   WHICH 
LINES  Rl'N   TO  ECHOTA 

wall.  As  may  be  observed  the  line  comprises  six  three- 
phase  circuits,  each  con.sisting  of  500,000-circ.miI 
stranded  medium-hard-drawn  copper.  At  present  two 
circuits  are  used  for  each  32,500-kva.  unit  at  12,000 
volts,  but  clearances  are  provided  for  88,000  volts.  At 
44,000  volts  each  circuit  will  have  a  nominal  capacity  of 
one  unit  of  32,500  kva.,  and  at  88,000  volts  each  circuit 
will,  if  necessary,  easily  handle  the  outinit  of  three  such 
units,  or  97,.'>ob  kva.  At  88,000  volts,  therefore,  the 
capacity  of  the  six  circuits  will  l)e  585,000  kva.,  or, 
roughly,  COOiOOO  hp.  It  is  believed  that  this  is  by  far 
the  largest  capacity  for  which  a  transmission  line  was 
ever  constructed. 

Owing  to  the  fact  that  this  line  passes  through  the 
business  portion  of  a  busy  city,  special  precautions  were 
taken  to  guard  against  failure.  Although  the  ultimate 
.strength  of  each  conductor  is  over  20.000  lb.  (9,000  kg.), 
they  are  strung  for  a  maximum  tension  under  worst 
conditions  of  wind  and  ice  cf  only  6,000  lb.  (2,700  kg.). 
At  strain  towers  double-strain  insulators  are  used  hav- 
ing a  strength  approximately  equal  to  that  of  the  con- 
ductor.    Short  spans,  not  exceeding  350  ft.   (105  m.). 


Testing  of  Government  Supplies 

FOR  many  years,  as  recounted  in  an  address  made 
before  the  Washington  Academy  of  Sciences  by 
Edward  B.  Rosa,  chief  physicist  of  the  United  States 
Bureau  of  Standards,  electric  lamps  purchased  by  the 
Government  have  been  systematically  inspected  at  the 
factory  and  samples  selected  for  life  test  in  the  labora- 
tory. The  information  so  obtained  is  utilized  in  the 
preparation  and  periodical  revision  of  .standard  speci- 
fications which  are  used  in  the  purchase  and  testing 
of  lamps.  Formerly  lamps  were  bought  by  each  depart- 
ment or  government  establishment  separately,  without 
specifications  or  tests.  The  prices  were  relatively  high 
and  the  quality  of  the  lamps  was  often  uncertain  or 
poor.  Since  adopting  the  new  method  prices  have  been 
lowest  and  the  quality  the  best  afi"orded. 

The  ordering  of  lamps  by  each  department  is  now  a 
simple  routine  operation,  whereas  formerly  the  separate 
purchasing  of  lamps  involved  dealing  with  agents  of 
various  manufacturers  and  guessing  as  to  who  offered 
the  be.st  values.  The  systematic  testing  of  lamps  by  the 
government  not  only  protects  the  government  in  its 
purchases,  but  it  protects  the  public  in  large  measure, 
for  the  test  tends  to  keep  up  the  quality  of  the  entire 
product  and  so  benefits  the  public.  The  value  of  this 
work,  which  puts  the  purchase  of  lamps  by  the  govern- 
ment on  a  business  basis  and  protects  the  manufacturer 
of  a  high-grade  product  as  well  as  the  user,  is  many 
times  the  cost  of  the  work.  The  influence  of  the  govern- 
ment, instead  of  being  hurtful  as  it  formerly  was,  is 
thus  stimulating  and  helpful  to  the  indu.stry,  tending  tc 
raise  the  quality  of  the  product  and  to  improve  business 
methods. 


Data  on  Electric  Locomotive  Performance  | 

The  Advantages  Upon  Which  the  Case  of  Electrification 
Rests  Are  Mainly  Economy  of  Fuel,  Increased  Haulage,  Low 
Maintenance  and  General  Flexibility  of  Electric  Locomotives 


/  A  COMPARISON  of  the  modern  steam  and 
'       /\^     electric  locomotive  leads  immediately  to  a  dis- 

/— ^^  cussion  of  the  relative  fitness  of  the  two  types 
v^  i^.of  motive  power  to  meet  service  conditions, 
according  to  A.  H.  Armstrong,  chairman  electrification 
committee  of  the  General  Electric  Com.pany.  In  a  paper 
read  before  the  joint  meeting  of  A.  S.  M.  E.  and 
A.  I.  E.  E.  sections  at  New  York  City  on  Oct.  22,  he 
gave  important  data  on  the  performance  records  of  elec- 
tric, locomotives  which  is  abstracted  in  the  following 
paragraphs. 

Accepting  the  Mikado  and  Mallet  as  the  highest 
developments  of  steam-road  and  helper  engines  for 
freight    service,    the    general    comparison    of    Table    I 


TABLE  I— COMPARISON  OF  STEAM  AND  ELECTRIC  LOCOMOTI\'ES 

Mikado  Mallet  Electric 

Type '. 2-8-2  2-8-8-2  6-8-8-6 

Weight  per  driving  asle.Ib 60.000  60,000  60.000 

Number  of  driving  axies 4  8  12 

Total  weight  on  drivers,  lb 240.000  480.000  720.000 

Total  weight  locomotive  and  tender,  lb 480,000  800,000  780,000 

Traition  effort  at  18  per  cent  coefficient 43,200  86.400  129,600 

Gross  tons.  2  per  centgrade 940  1,880  2,820  i 

Trailingtons,  2percentgrade 693  1,495  2,430 

Speed  on  2  per  cent  grade,  m.p.h 14  9  16  1 

Horsepower  at  driver  rims 1,620  2,080  5,570 

Indicated  horsepower  at  80  per  cent  efficiency, .      .  2,030  2,600 

TrailingtOTi-milesperhouron  2percentgradient..  9,700  13,500  38,800 

is  drawn  with  an  entirely  practicable  electric  locomotive 
that  can  be  built  without  in  any  respect  going  beyond 
the  experience  embodied  in  locomotives  now  operating 
successfully. 

This  analysis  brings  out  the  fact  that  to  equal  the 
hourly  ton-mile  performance  of  one  electric  locomotive 
it  would  require  three  and  four  engine  crews  respec- 
tively for  the  Mallet  and  Mikado  types. 

The  electric  locomotive  has  demon.strated  its  very 
great  advantages  in  relieving  congestion  on  single-track 
mountain-grade  divisions.  Due  to  the  increase  in 
number  of  meeting  points  through  its  higher  speed,  and 
on  account  of  the  independence  of  climatic  conditions 
of  the  electric  locomotive  and  other  time-saving  factors, 
it  is  safe  to  say  that  the  daily  tonnage  capacity  of  single- 
track  mountain-grade  divisions  v.'ill  be  increased  fully 
.50  per  cent  over  possible  steam-engine  performance  by 
the  adoption  of  the  electric  locomotive. 

The  hazard  of  mountain  operation  is  greatest  on  down 
grades,  and  it  is  left  to  electricity  to  effect  the  safe 
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costs.  In  contrast,  it  can  be  stated  that  the  present  cost 
of  maintaining  a  type  2-8-8-2  Mallet  may  be  taken  at 
60  cents  per  engine-mile,  without  including  many 
miscellaneous  charges  not  shared  by  the  electric  loco- 
motive. Possibly  more  direct  comparison  may  be  better 
drawn  by  expressing  maintenance  in  terms  of  driver 
weight,  as  in  Table  III. 

TABLE  III  — STEAM  AND  ELECTRIC  REP.\IRS  ON  WEIGHT  BASIS 

Steam  MaUet  C.M.ASt.P.Elec. 

Cost  of  repairs  per  mile,  cents 60  14,65 

Weight  on  drivers,  tons 240  225 

Cost  of  repairs  per  100  tons  locomotive 

weight  on  drivers,  cents 25  6.52 


Including  all  engine  service  charges,  the  facts  avail- 
able give  foundation  for  the  claim  that  electric  loco- 
motives of  the  largest  type  can  be  maintained  for  25 
per  cent  to  30  per  cent  of  the  upkeep  cost  of  steam 
engines  operating  in  similar  service. 

fs"  to  fuel  saving  effected  by  steam  railway  electri- 
'fication,  estimates  of  electrical  engineers  have  been  called 
extravagant  by  steam  engine  advocates.  Fuel  economy 
figured  prominently  among  the  reasons  leading  up  to  the 
replacement  of  the  steam  engine  on  the  Chicago,  Mil- 
waukee &  St.  Paul  Railway,'  as  brought  out  by  a  careful 
analysis  of  the  performance  of  the  steam  engines  then 
in  service. 

The  following  runs  are  chosen  to  bring  out  most 
strikingly  the  inherent  disadvantages  of  operating  a 
steam  engine  over  a  single-track  mountain-grade 
division:  The  run  of  111.1  miles  from  Harlowton,  eleva- 
tion 4,162  ft.,  to  Three  Forks,  elevation  4,066  ft.,  over 
the  Belt  Mountan  divide  at  Loweth,  elevation  5,789  ft., 


TABLE  IV— FUEL  COMPARISON,  SHOWING  STANDBY  LOSSES 

Steam       Electric 

Doingiiscfulwork,lb.^;T.';: 23,640  8,100 

Making  up  lire,  lb 1,535 

DelayatH.arIowton,lb 2,270 

Held  up  at  Lennen,  lb 394 

Held  up  at  Loweth,  lb 128 

HeldupatDorsay.lb 230 

Fire,  banked  9hr.,lb „ 1 .425 

Coasting  down  grade,  lb 3,060 

Totnl.'itaiKlbylo3>«-8,  lb 9,042 

Itegenerative  braking,  lb. .    .    -             -  ...           1.430 

Total  net  coal,  lb ..  32.682         6,670 


TABLE  II— ELKCTHIC  LOCOMOTIVE  MAINTENANCE  DATA  FOR  1919 

f. 


Number  of  locomotives  owned. 
Locomotive  weight,  tons.  .... 

Annual  mileage   

Cost  of  repairs  per  mile,  centA 


N.  Y.  C.  f.  M.  &.St.  P.  B..  A.  &  : 

73  45                      28 

118  290                       84 

1,946,879  2,321,148             566,977 

6  39  14.65                   6  48 


control  of  descending  trains  by  supplying  regenerative 
electric  braking. 

The  electric  locomotive  shows  great  advantage  over 
the  steam  engine  in  cost  of  maintenance.  Special 
importance  attaches  to  this  item  of  expense  in  these 
days  of  high  labor  and  material  costs.  Electric  loco- 
motives are  now  being  operated  .3,000  miles  (4  800  km.) 
oetween  in.spections  on  at  least  two  electrified  railways 
and  the  dala  that  are  given  in  Table  II  show  recent 


was  made  by  steam  with  871  tons  trailing  load  in 
twenty-six  cars  and  by  electric  locomotive  hauling  sixty- 
four  cars  weighing  2,762  tons.  The  accompanying 
diagram  shows  the  result  reduced  to  a  common  basis  of 
1,000  gross  tons  moved,  including  the  locomotive  and 
tender  weight.  The  running  speed  of  the  electric  train 
was  but  slightly  higher  than  the  steam  and  the  addi- 
tional correction  in  the  power  demand  rate  of  the  former 
is  made  proportional  to  the  lower  speed.  Both  runs  are 
therefore  shown  as  made  in  identical  time  on  the  basis 
of  1,000  total  gross  tons  moved  in  each  instance.  The 
measured  values  of  electric  locomotive  input  were  raised 
to  the  value  of  there-phase  energy  purchased  to  cover 
a  total  of  32  per  cent  of  purchased  energy  lost  in  trans- 
mission and  conversion,  and  the  kilowatt-hours  so  ob- 
tained were  reduced  to  coal  equivalent  in  the  ratio  of 
21  lb.  of  coal  per  kilowatt-hour. 
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While  the  electric  locomotive  demands  power  only 
when  in  motion,  the  steam  oiijirine  requires  coal  whether 
doin:^  usel'ui  work,  standing  idle  or  coastiiifr  down  yrade. 
In  fact,  the  standby  losses  were  such  a  larjre  percentage 
of  the  total  coal  consumed  that  a  careful  record  was 
kept  of  their  several  amounts,  as  may  be  seen  by 
referring  to  Table  IV. 

The  run  of  a  more  modern  steam  engine  would  have 
effected  a  material  reduction  in  the  23,640  lb.  of  coal 
burned  in  doing  useful  work,  but  the  amount  of  coal 


rABLK   V— ANALYSIS  OK  STIOAM    AND   ELKCTHIC   RUNS, 

HAUI.dWTON  TO  THHKi:  l-OUKS.  IN  UNITS 

I'EU  1,000  TONS  .MOVED 

.steam     lOIectri' 

Kilowtttt-liours  at  driver  rinuH 2,038  2,038 

Hor^'-power-liourMntilrivcrrinis 2,623  2,625 

Coal  ["T  hnrwfpowfi^h«uratdrivorrimB,lb 9,02         *3.09 

I 'rfiiili-<l  ri'KciiiTutivt'brftking,  lb.  ...  0.55 

>liihilbylun,irs,  27i  percent,  Jh 2   47 

rotuleoiil  piTrim  hornepower^hour.  lb  II    49  2    54 


•.Measured  at  power  hoiiHe;  inehidea  lorumotive  Iomso^  and  32  per  eent  transnu- 
Mon  am]  convorsinn  los^ 

wasted  in  standby  losses  (9,042  lb.)  might  have  been 
duplicated  or  even  possibly  increased  with  larger  grate 
area.  As  .standby  losses  constitute  so  large  a  propor- 
tion of  the  total  coal  burned  (275  per  cent  in  this 
instance)  it  is  apparent  that  enormous  economies  over 
the  simple  engine  tested  must  be  realized  in  the  modern 
sui)erheater  and  other  improvements  since  introduced 
to  offset  in  part  the  high  inherent  efficiency  of  the 
electric  locomotive. 

The  commonly  used  unit  measurement  of  pounds  of 
coal  per  1,000  ton-miles  is  at  be.st  a  very  rough  and 
unstable  comparison  of  steam  engine  runs  over  dif- 
ferent profiles,  variable  quality  of  fuel  and  operating 
conditions.  A  truer  understanding  of  what  takes  place 
under  the  engine  boiler  may  be  shown  by  continuous 
records  of  coal  burned,  tons  moved,  profile,  delays,  etc., 
all  reduced  to  pounds  of  coal  burned  per  useful  horse- 
power-hour of  work  done  at  the  driver  rims  with 
segregation  of  the  many  standby  losses,  as  in 
Table  V. 

It  would  be  a  simple  matter  to  carry  through  a 
.series  of  runs  over  the  electrified  zones  of  the  C, 
M.  &  St.  P.  with  a  modern  Mikado  equipped  with  upv-to- 
the-minute  fuel-saving  devices  and  thus  provide  the 
necessary  data  to  draw  direct  comparisons  with  the 
electric    locomotive.      Such    tests    with    modern    steam 


1  ABLE  VI— THEOIUCTICAI.  COMPARISO.X  OF  MODERN  STEA.M  AM) 

ELECTRIC  LOCOMOTHHS,  HAKHIWTON  TO  THR1:K  FORKS 

Mikado  Electrie 

Ty^e 2-8-2  4-4-4-4-4-4 

Weight  on  drivers,  lb 240.000  450,000 

Weight  engine  and  tender,  lb 480,000  568,000 

Tr«i  live  effort,  18  per  cent  coefficient,  lb 43,200  81,000 

Trailingtons,  I  pereentgrade 1,420  2,830 

Horsepower-hoursatdr^viTrinis 4,360  8,200 

CoalpiTindieate^i  hi>r>'*powei^hour, lb 3  . , . , 

CoalperdriviT,  iior;^ep,A\e>hour,  lb 3. 75 

Standby  loss.testre.-^ult,  lb     9.042 

Standby  Uws,  per  horsepowep-hour,  lb 2.15 

Totttieoalperdriver,  iiiirsepower-hour,  lb 5  90 

Coal  at  power  lu»u^e,  per  kilowatt-hour,  ib.. 2.5 

Coalat  p>wer  hux-*e,per  iiorr^epowei^liuur,  ib 1 .86 

(^oalat  loeoniotivedri\  er.per  iiorscpower-hour,  lb. .  3,09 

Coalereditduoregeneration,lb ,,.  o   55 

Net  eoid  at  driver  per  horsepowei^hour,  lb 5,90  2  54 

Total  nit  eoal,  lb    24,800  20,900 

I.OOOtrailington-nules 157,500  314,000 

Coal  per  1,000  ton-miles,  lb  158  06.7 

Katio.-oal  burned  J    37  I 


to  Tiiree  Forks,  coal  taken  at  2^  lb.  per  kilowatt-hour  at 
assumed  steam  power  station.  Steam  engine  values  are 
based  upon  the  known  working  efficiency  of  a  Mikado 
equipped  with  superheaters  but  penalized  with  the  same 
standby  losses  actually  determined  with  a  simple  engine 
tested  Harlowton  to  Three  Forks  and  given  in  Table  IV. 

In  view  of  all  the  facts  a  broad  statement  may  be 
made  that  the  general  adoption  of  the  electric  loco- 
motive would  probably  result  in  saving  fully  two-thirds 
the  fuel  now  burned  on  present  steam  engines  and  pos- 
sibly one-half  the  amount  of  fuel  necessary  to  ste?ia 
engines  of  the  most  modern  construction. 

The  superior  operating  advantages  of  the  electric 
locomotive  are  admitted  by  many  who  believe  the  first 
cost  to  be  prohibitive,  largely  due  to  the  necessary 
trolley  construction,  copper  feeders,  substations, 
transmission  lines,  etc.  Such  auxiliaries  do  add  an 
amount  that  may  equal  the  electric  locomotive  expense 
and  the  task  of  proving  the  electric  case  is  not  made 
easier  l)y  the  fact  that  steam  engine  facilities  are 
already  installed  and  may  have  little  or  no  salvage 
value  to  offset   new  capital  charge  for  electrification. 

Comparing  the  cost  of  equivalent  steam  and  electric^ 
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equipment  would  undoubtedly  di.scredit  the  above  com- 
parison based  upon  the  economies  of  six  years  ago  and 
might  lead  to  something  apiiroximating  the  blend  of 
fact  and  theory  shown  in  table  VL  This  talile  is  based 
upon  actual  electric  locomotive  performance,  Harlowton 
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COAL  CONSUMPTION   CO.MPAKISON   ON   IDENTICAL  RUNS 
BV  STEAM  AND  ELECTRIC  LOCOMOTIVES 

motive  power,  it  is  apparent  that  on  the  basis  of  the 
same  unit  prices  for  labor  and  material  the  first  cost 
is  approximately  the  same.  While  electric  locomotives 
cost  possibly  50  per  cent  more  than  steam  for  equal 
driver  weight,  the  smaller  number  required  to  haul 
equal  tonnage  may  quite  offset  this  handicap,  especially 
with  quantity  production  of  electric  locomotives  of 
.standard  design. 

No  discussion  of  electric  railway  economies  would 
be  complete  without  comment  upon  the  increased  value 
of  real  estate  brought  about  l)y  terminal  electrification. 
Not  only  is  neighboring  real  esti^e  benefited  thereby, 
but  the  "air  rights"  over  the  electrified  tracks  may 
become  so  valuable  as  to  largely  pay  the  cost  of  the 
change  from  steam.  With  the  work  but  partly  finished 
the  Grand  Central  Terminal  district  is  already  a  remark- 
able example  of  the  indirect  benefits  derived  from  elec- 
trification. 

Some  of  the  principal  advantages  claimed  for  the 
electric  as  compared  to  the  steam  locomotive  may  be 
briefly  stated  as  follows : 

1.     No  structural  limits   restricting  tractive   effort  ahil 
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speed   of   electric   locomotive   that   can   be    handled   by   one 
operator. 

2.  Practical  elimination  of  ruling  grades  by  reason  of 
the  enormously  powerful  electric  locomotives  available. 

3.  Reduction  of  down  grade  dangers  by  using  regenera- 
tive electric  braking. 

4.  Vei-y  large  reduction  in  cost  of  locomotive  mainte- 
nance. 

5.  Very  large  saving  of  fuel,  estimated  as  two-thirds  the 
total  now  burned  on  steam  engines  in  operation. 

6.  Conservation  of  our  natural  resources  by  utilizing 
water  power  where  available. 

7.  Material  reduction  in  engine  and  train  crew  expense 
by  reason  of  higher  speeds  and  greater  hauling  capacity. 

8.  Increased  valuation  of  terminal  real  estate  following 
electrification. 

9.  Increased  reliability  of  operation. 

10.  Material  reduction  in  operating  expense  due  to  elimi- 
nation of  steam  engine  tenders  and  most  of  the  company 
coal  movement,  the  two  together  expressed  in  ton-miles  ap- 
proximating nearly  20  per  cent  of  present  gross  revenue 
ton-mileage. 

11.  Large  reduction  in  effect  of  climatic  conditions  upon 
train  operation. 

12.  Postponement  of  immediate  necessity  for  construct- 
ing additional  tracks  on  congested  divisions. 

13.  Attractive  return  on  cost  of  electrification  by  reason 
"f  direct  and  indirect  operating  savings  effected. 

14.  Far-reachmg  improvements  in  operation  that  may 
revolutionize  present  methods  of  steam   railroading;:. 


Readers '  Views  and 
Comments 


Graphical  Calculation  of  Illumination 

To  the  Editor  of  the  Electrical  World: 

Sir:  You  may  be  interested  in  a  .short  cut  in  illumi- 
nation calculations  recently  worked  out  by  the  writer, 
based  upon  the  use  of  the  illumination  rule.* 

In  order  to  check  up  a  prospective  illumination  lay- 
out for  uniformity  of  light  distribution,  the  "point  by 
point"  method  is  sometimes  used.  In  applying  this 
scheme  representative  points  on  the  working  plane  are 
taken  and  the  vertical  intensity  of  the  illumination  at 
each  point  is  found  by  adding  the  separate  intensities 
from  all  lamps  which  contribute  an  appreciable  amount. 
In  this  work  the  illumination  rule  is  very  convenient. 
The  rule  is  laid  off  to  the  same  scale  as  the  lay-out 
being  checked,  and  at  various  points  the  vertical  intensi- 
ties due  to  one  lamp  or  lighting  unit,  at  corresponding 
horizontal  distances,  are  marked. 

The  vertical  intensity  of  the  illumination  at  any  point 
may  then  be  determined  by  placing  one  end  of  the  rule 
at  the  point  and  reading  the  intensity  due  to  each  lamp 
that  the  rule  includes  as  it  is  turned  through  a  complete 
circle.  The  sum  of  all  such  readings  is  the  total  in- 
tensity at  the  point,  due  to  all  lamps.  This  process 
repeated  for  all  of  the  points  selected  gives  an  indica- 
tion of  the  uniformity  of  the  illumination. 

In  determininp  the  intensity  at  various  points  on  the 
rule,  the  following'  formula  is  used: 

/  =  Cp.  cos"  0/ff' 
In  which 

/^intensity  of  illumination  at  any  given   point    in 
foot-candles  (see  Fig.  1). 
Cp.  =  candlepower  of  the  lamp  in  the  direction  of  the 
point. 


H  =  distance  of  the  lamp  above  the  working  plane  in 

feet. 
6  =  the   angle    included    between   the    normal   to   the 
working  plane  and  a  line  drawn  from  the  lamp 
to  the  point. 
In  order  to   reduce  the  calculations   involved    in  the 
construction   of  the   rule,   the   accompanying   graphical 
.solution  has  been  devised. 
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FIO.  I  FIG.  2 

FIGS.  1  AND  2 — ^BASIS  FOR  GRAPHICAL  SOLUTION 

Referring  to  Fig.  2,  draw  an  arbitrary  base  line  AM. 
Draw  SB  perpendicular  to  AM  ecjual  to  the  mounting 
height  H  to  same  scale  as  point  by  point  rule  BM  being 
made.  Draw  a  distribution  curve  SDN  to  any  convenient 
scale.  From  A^  draw  RN  parallel  to  AM.  From  S  as  a 
center  and  with  a  radius  equal  to  the  intensity  at  B  to 
any  convenient  scale  describe  an  arc  cutting  RN  at  R: 
draw  RS.  For  any  point  as  C  draw  SC.  From  the  inter- 
section of  SC  with  the  distribution  curve,  draw  DF  par- 
allel to  BM.  Then  draw  FE  perpendicular  to  SC,  then  GE 
parallel  to  BM.  Project  GE  to  RS  and  read  intensity 
for  point  C  at  P,  etc. 

Proof  of  the  method: 
SD  =  candlepower  in  the  direction  of  C. 
SF  :=  candlepower  in  the  direction  of  C  X  cos  6. 
SE  =  SF  cos  6  =    (cp.  in  direction   of  C)    X   cos'  6. 
SG  =  SE  cos  0   =    (cp.   in  direction  of  C)    X   cos'  6. 

Since  the  intensity  varies  as  (cp.)   X  cos  '6, 
Intensity  at  C  =    (SG/SN)    X    intensity   at   B.    But. 
since  by  similar  triangles  SP/SR  =  SG/SN,  intensity 
at  C  ==:  SP/SR  X  intensity  at  B.    But  by  scale  SR  = 
intensity  at  B,  therefore  intensity  at  C  =  SP,  to  scale. 

In  order  to  avoid  confusion  in  the  use  of  this  graphical 
method,  the  intensity  at  each  point  should  be  scaled  and 
recorded  on  the  rule  before  another  point  is  taken  up. 

K.  S.  Weaver, 

Philadelphia.  University  of  Pennsylvania. 

Dependability  of  the  CO,  Recorder 

To  the  Editor  of  the  ELECTRICAL  WORLD: 

Sir:  We  noted  an  interesting  leader  in  the  issue 
of  Oct.  9  on  boiler-room  instruments.  Toward  the  close 
the  author  says  that  it  is  unfortunate  that  the  CO, 
recorder  "is,  generally  speaking,  a  somewhat  delicate 
piece  of  apparatus  and  none  too  responsive  to  changes 
resulting  from  rai)idly  changing  firing  conditions."  Is 
it  po.-s^ible  that  he  was  thinking  of  the  old-style  CO, 
recorder  with  a  multiplicity  of  glass  bottles,  rubber 
tubes  a)id  other  fragile  parts?  A  recorder  which  does 
)iot  have  these  disadvantages  was  designed  by  a  prac- 
tical power-plant  engineer  who  had  suffered  the 
engineer's  usual  experience  and  is  now  built  in  our 
own  shops.  It  is  very  rugged  and  dependable  and  can 
make  a  complete  analysis  every  two  minutes  that  should 
surely  take  care  of  "rapidly  changing  firing  conditions." 

W.  Elswortii  Lawson, 

Foxboro,  Mass.  The  Fo.xboro  Company   Inc. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 
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Increasing  Current  of  (]onstant-(lurrent 
Transformer  in  F^niergeney 

BY  BOOSTING  the  primary  voltage  10  per  cent  the 
current  of  an  overloaded  constant-current  trans- 
former was  increased  from  5.2  amp.  to  its  normal  out- 
put of  5.4  amp.  in  a  recent  emergency  of  an  Eastern 

power  company.  This  over- 
loading resulted  from  some 
changes  made  on  the  light- 
ing circuit  which  this  trans- 
former fed.  When  the  oper- 
ator tested  the  circuit  he 
found  that  the  transformer 
was  overloaded  so  that  the 
primary  and  secondary  coils 
came  together  and  the  am- 
perage was  only  5.2  instead 
of  5.4,  owing  to  the  line  con- 
.struction  department  having 
cut  in  too  many  lights  on 
the  circuit. 

In  order  to  avoid  a  delay 
in  lighting  this  circuit  the 
following  temporary  ar- 
rangement was  made:  A  5- 
kva.,  2,200/220-volt  trans- 
former which  was  not  in  use  was  connected  in  the  pri- 
mary leg  of  the  circuit  as  shown  in  diagram  so  as  to 
"boost"  the  primary  voltage  10  per  cent.  When  the  cir- 
cuit was  again  made  alive  the  coils  stood  about  2  in. 
(5  cm.)  apart,  givin'  the  correct  amperage  of  5.4.  This 
required  only  a  few  minutes  so  that  there  was  no  delay 
in  lighting  the  circuit.  Since  that  time  the  same  ar- 
rangement was  used  on  another  circuit  while  waiting 
for  a  larger  transformer  which  had  been  ordered. 
Ampere,  N.  ,T.  Eustace  C.  Scares. 
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Rules  for  Connecting  Service 
Snitches  and  Meters 

INSTRUCTIONS  regarding  proper  in.stallation  of 
customers'  services,  ground  connections  and  meters 
recently  issued  to  employees  of  the  Central  Maine 
Power  Company,  Augusta,  are  as  follows: 

1.  Meters  should  be  securely  fastened  to  the  wall  with 
three  screws  and  not  hung  on  one,  as  many  are  at  present. 

2.  The  practice  of  putting  two  separate  circuits  into 
meter  terminal  chambers  instead  of  setting  two  cut-outs 
should  not  be  allowed. 

3.  It  should  be  remembered  that  all  General  Electric  and 
Westinghouse  meters  run  counter-clockwise  or  from  the  left 
to  the  right  when  facing  meter.  Sangamo  and  Fort  Wayne 
meters  run  from  right  to  left  or  clockwise. 

4.  The  grounded  side  of  the  service  should  never  be  con- 
nected to  the  outside  terminal  of  the  meter;  that  is,  the 
grounded  wire  should  never  be  the  one  to  go  through  the 
meter  field. 

5.  If  the  inside  men  when  doing  new  work  would  always 


see  that  the  left-hand  wire  on  their  entrance  switch  is 
the  grounded  wire,  it  would  .avov  be  ncessary  to  cross 
these  leads,  as  the  meter  is  always  placed  to  the  right  of 
the  switch.  It  should  be  an  easy  matter  to  bring  the 
grounded  wire  out  of  the  conduit  so  that  this  will  come 
right. 

6.  The    practice    of    testing    for    the    grounded    wire    by 
ouching  each  line  wire  to  a  pipe  should  not  be  allowed — a 

ti'st  lamp  should  be   used. 

7.  Care  should  be  taken  that  it  is  the  middle  wire  of  r 
110-220-volt  tran.^former  hitch   that  is  grounded. 

George  S.  Williams,  General  Superintendent. 


Combined  Outdoor  Switch  and 
Groumling  Device 

OWING  to  the  adverse  weather  c(!:'ditiors  near  the 
Great  Salt  Lake  and  the  accumulation  of  salt  and 
cement  from  the  chemical  works  and  cement  mills  of 
that  region,  the  Utah  Power  &  Light  Company  has 
developed  the  equipmeat  shown  for  u.se  on  its  44-kv. 
lines.  The  switch  is  made  for  mounting  between  poles 
and  is  assembled  as  a  complete  unit.  Two  operating 
levers  are  provided,  one  for  controlling  the  switch  and 
the  other  for  controlling  the  grounding  device.  These 
are  interlocked  so  that  the  switch  cannot  l>e  grounded 
while  it  is  closed.  The  rack  is  made  of  extra-heavy  gal- 
vanized pipe,  and  the  contact  jaws  are  shielded  for  pro- 


lyl 


a       -7^'       -^^ 


GROUNDING  BLADES  ENGAGE  WITH    RECl'l 
SWITCH   CO.N'TACTS 


tectica  against  dirt.  The  grounding  switch  is  an 
integral  part  of  the  device  and  safely  grounds  all 
phases  simultaneously,  engaging  with  the  regular 
switch  contacts.  P.  P.  Ash  worth. 

Distribution   Engineer. 
Utah  Power  and  Light  Company. 
Salt  L?ke  City. 
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Company  Supplies  2.5-Kva.  Rural  Trans- 
former Installation  for  $375 


FOR  $375  the  type 
o  f  customer's 
transformer  installa- 
tion shown  in  the 
accompanying  illus- 
tration is  being  sup- 
plied by  the  Miami 
Valley  Electric  Com- 
pany of  Sidney, 
Ohio,  one  of  the  Al- 
bert Emanuel  Com- 
pany properties.  The 
installation  is  simple 
and  is  easily  and 
cheaply  installed.  It 
consists  of  air-brake 
switches  operated 
from  the  ground, 
horn-gap  and  resist- 
ance lightning  ar- 
resters, choke  coils, 
expulsion  fuses  and 
transformer.  The 
approximate  cost  of 
a  typical  installation 
on  a  13,200-volt  line 
to  supply  110-220- 
volt,  single -phase 
service  is  shown  in 
the  following  itemized  tabulation  of  materials  and  labor: 


fe.;. 


13.200/110-220-voLT  single-phase 

TRANSFORMER   INSTALLATION 


2i-kva.  transformer $135.00 

Switching  equipment  and  lightning  protection 160.00 

Material     for    grounding    neutral    and    lightning 

arrester    2.50 

One  three-wire  secondary  rack,  bolts,  washers  and 

300  ft.  of  No.  10  secondary 5.00 

Labor,  two  men,  four  hours  each  at  50  cents  per 

hour    4.00 

Total    $306..50 

For  the  equipment  installed  complete  with  a  three- 
wire  secondary  not  exceeding  100  ft.  (31  m.)  in  length 
a  charge  of  $375  is  made  to  the  farmer.  This  covers 
overhead  and  the  slight  difference  in  construction  cost 
in  different  installations.  D.  0.  Vaughn, 

Albert  Emanuel  Co.,  Chief  Electrical  Engineer. 

N«w  York  City. 

Clinker  Grinders  Facilitate  Operation 

TO  ELIMINATE  the  intermittent  disposition  of 
clinkers  and  ashes  by  dump  grates  a  clinker  grinder 
has  been  installed  by  the  Detroit  Edison  Company  for 
use  in  connection  with  Taylor  stokers.  Since  the  use  of 
clinker  grinders  gives  the  highest  degree  of  uniformit.v 
in  furnace  conditions  at  all  times,  it  has  been  possible 
to  cut  dowTi  appreciably  the  carbon  content  of  the  as'i. 
The  clin':ers  and  ash  are  removed  from  the  furnace  by 
the  rotation  of  a  toothed  grinder,  the  clinkers  being 
crushed  between  the  grinder  and  a  movable  crusher 
plate.  The  clearance  between  the  Cru.sher  and  plate  can 
be  adjusted  to  suit  the  character  of  fuel  and  is  a  help 
to  the  fireman  in  keeping  furnace  conditions  uniform. 
At  present  the  grinder  is  driven  by  conne<'tion  tn  the 
long-stroke  link  on  the  end  retorts  of  the  stoker  through 


a  ratchet  wheel  connected  to  the  end  of  the  grmder 
shaft.  The  fact  that  the  speed  is  limited  by  the  stoker 
speed  is  a  disadvantage  when  slow-burning  coal  with 
a  high  ash  content  is  used,  because  the  ash  cannot  be 
removed  fast  enough  to  keep  the  grates  clear  of  clinkers. 
This  trouble  is  to  be  eliminated  by  an  individual  motor 
drive  which  can  be  operated  at  any  speed  which  may  be 
required. 

With  the  present  poor  coal  the  grinder  teeth  wear 
rapidly.  The  shell,  however,  remains  in  good  condition 
and  the  removable  teeth  may  be  replaced  by  new  ones. 
The  data  given  were  presented  in  a  paper  by  R.  G. 
Filger  of  the  Detroit  Edison  Company  at  the  convention 
of  the  Michigan  Section,  N.  E.  L.  A.,  at  Ottawa  Beach. 


Relation  of  Lubricating  Oil  Used 
to  Generator  Size 

THE  amount  of  lubricating  oil  used  by  turbo- 
generators has  been  found  to  be  approximately 
0.298  gal.  (1.12  1.)  per  hour  for  each  10,000  kw.  of 
machine  rating.  The  accompanying  chart  is  based  on 
this  figure  with  the  realization  that  straight  line  con- 
sumption curves  may  not  hold  true,  as  larger  units  may 
not  use  oil  directly  in  proportion  to  their  size  compared 
to  smaller  units.  Records  were  compiled  from  108  ma- 
chines, and  although  the  results  were  somewhat  irregu- 
lar and  in  some  cases  it  was  not  known  whether  the  oil 
used  included  that  supplied  to  both  generator  and  tur- 
bine, yet  the  rates  were  closely  enough  related  to  permit 
using  the  average. 

To  illustrate  the  application  of  the  chart  take,  for 
example,  a  4,000-kw.  unit,  operating  120  hours  per 
week.  Following  along  the  horizontal  line  on  the  chart 
to  the  number  4,  and  then  following  up  vertically  to 
where  this  vertical  line  cuts  the  inclined  line  marked 
120,  and  following  this  intersection  to  the  left,  we  find 
thi't  such  a  machine  should  use  fifteen  barrels  of  oil  a 


Thouscind 


CHAKT  lOR  ESTIMATING  ANNUAL  OIL  CONSUMPTION  OF 
TURBO-GENERATOR  SETS 

year.  Although  the  chart  is  not  intended  to  give  the 
results  with  great  accuracy,  yet  in  the  absence  of  other 
data  it  will  give  an  idea  of  the  estimated  yearly  con- 
sumption of  a  new  machine. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Flat  Weldilitjr  Electroile  Requires  Less  Skill     I'^^^^^s  through  the  shunt  and  the  current  in  the  inter 


1ESS  time  and  skill  are  required  for  weidinj?  seams 
^  with  an  electrode  in  the  shape  of  fiat  wire  than 
with  the  common  round  electrode.  The  flat  electrode, 
A,  assumes   a   "V"   shape,   corresponding   to  the   V   in 


/ 


pole  circuit  is  insufficient  to  maintain  the  interpole 
strength  at  the  correct  value  for  the  increased  armature 
current.     Consequently  sparking  occurs  at  the  brushes. 

James  Dixon. 
Reliance  Electric  &  Engineering  Company, 
Cleveland,  Ohio. 


I'l.AT  Kl.KCTRODE  DOKS   NOT  REQl'IRK  WEAVING 

which  the  weld  is  being  made,  owing  to  the  fact  that 
the  arc  centers  at  those  points  closest  to  the  metal  and 
thus  melts  off  the  electrode  to  a  uniform  distance  from 
the  welded  metal.  This  relieves  the  operator  from  the 
necessity  of  skillfully  weaving  the  electrode  from  side 
to  side  and  down  into  the  bottom  of  the  notch.  He  has 
only  to  move  the  electrode  along  the  cam  and  feed  it 
into  the  arc  as  it  melts  off.  After  the  weld  is  com- 
pleted in  the  bottom  of  the  notch  the  electrode  is  used 
as  shown  in  B  to  produce  a  broad,  uniformly  flat  weld. 

When  using  this  electrode  it  is  necessaiy  for  a  welder 
to  carry  only  one  size  and  use  it  either  flat  or  edgewise 
for  wider  or  narrower  seams.  The  wire  is  also  par- 
ticularly fitted  for  use  with  automatic  welding  machines 
since  it  will  give  broad  runs  without  side  motion. 
Quasi-Arc  Weltrode  Company,  W.  W.  Palmer, 

Brooklyn,  N.  Y.  Electrical  Engineer. 


Removal  of  Shunt  from  Interpole  Wind- 
ing Improved  Operation 

IN  AN  obstinate  case  of  trouble  with  an  old  interpole 
railway  machine  many  attempts  to  get  good  opera- 
lion  with  an   interpole  shunt   were   unsuccessful.    Per- 


Rewinding  a  Two-Phase  Motor  for 
Three-Phase  Operation 

CHANGING  a  two-phase,  six-pole  motor  to  operate 
at  the  same  speed  on  three-phase  energ>'  of  the 
same  voltage  and  frequency  was  recently  accomplished 
by  the  writer  by  rewinding  in  the  method  here  outlined. 
The  motor  was  a  100-hp.,  220-volt,  two-phase,  60-cycle, 
six-pole,  1,120-r.p.m.  squirrel-cage  induction  motor.  The 
two-phase  winding  consisted  of  ninety-six  coils,  in  two 
layers  with  eight  turns  of  three  No.  10  double-cotton- 
covered  wires  per  coil,  pitch  1  to  12,  connected  six- 
parallel,  eight  coils  per  group,  in  twelve  groups.  The 
total  two-phase  winding  in  series  was  good  for 
2  X  6  X  220  =  2,640  volts,  with  a  chord  factor  of 
n.88185.  The  voltage  per  phase  for  three-phase  would 
be  2,640  -:-  3  =  880  volts  per  line  for  a  series-delta 
connection.  Although  880  -~  220  =  4,  a  four-parallel 
connection  cannot  be  had  on  a  six-pole  motor.  A  two- 
parallel  connection,  however,  would  give  880  ^-  2  =  440 
volts,  and  to  get  220  volts  the  number  of  turns  per 
coil  could  be  decreased  ■'iO  per  cent  and  the  cross-section 
doubled.  The  equation  2,640  -:  3  =  880  does  not  take 
into  consideration  the  distribution  factor,  which  is 
0.905  for  a  two-phase  and  0.995  for  a  three-phase  motor. 
Taking  this  into  account,  the  corrected  three-phase 
voltage  would  be  (0.955  —  0.905)  X  (2,640  --  3) 
—  1.0552  X  880  =  928.576  volts,  and  with  a  full-pitch 
winding  the  three-phase  voltage  would  be  928.58  :  0.882 
=  1,052.81  volts. 

A  chord  factor  was  accordingly  chosen  which  would 
decrease  the  voltage  to  880.  This  chord  factor  is 
880  -f-  1.052.81  =^  0.8349,  which  is  the  sine  of  the  angle 
56°  36'  nearly.  Therefore  the  coil  must  span  2  X  56°  36' 
=  113°  in  electrical  degrees.  But  one  slot  spans 
180"  -^   (16  slots  per  pole)   =  11.25°.     Therefore  the 


feet  operation   was   finally   obtained    by    removing   two  -in    i  *.  ■*  v, 

turns  from  each   interpole  coil  and   operating  without     coil  pitch  will  be  113    -^  11.25    =  10  slots,  or  a  pitch 
any  shunt  around  the  interpoles. 


This  was  one  of  the  earlier  machines,  on  which  inter- 
poles were  often  wound  with  the  magnetic  strength 
of  the  interpoles  too  great,  and  this  was  reduced  to  the 
correct  value  by  placing  shunts  around  the  interpoles. 
This  serves  well  enough  for  ordinarj'  loads,  but  for 
fluctuating  loads,  such  as  street  railways  or  steel-mill 
duty,  the  results  are  not  satisfactory.  The  reason  for 
this  is  that  the  shunts  are  practically  non-inductive 
while  the  interpole  windings  are  inductive.  Hence  when 
a   sudden   change   in   load   occurs  most   of  the   current. 


of  1  to  11.  This  pitch  gives  an  exact  chord  factor  of 
0.83147)  ;  thus  the  three-pha.se  voltage  =^  i  1,052.81 
X  0.83147)  -:-  4  =  218.84  volts,  which  is  close  enoujrh 
to  220  volts  for  satisfactory  running. 

The  stator  was  therefore  rewound  for  three  phases 
with  ninety-six  coils  having  four  turns  of  six  No.  10 
double-cotton-covered  wires  in  parallel  per  coil,  pitch 
1  to  11.  connected  two  parallel  delta,  thirty-two  coils  per 
phase,  and  sixteen  coils  per  circuit.  The  grouping  for 
ninety-six  slots,  three  phases  and  six  poles  was  odd. 
A    top-to-top    connection    was    used,    the    coils    b:ing 
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extension   lamp, 
building   yards. 


Unii^r:/lt  Insulator 
5upporf 


cfrouped  and  arranped  as  follows:  G-5-5.  5-G-5,  3-5-5, 
5-5-6,  5-6-5. 

After  this  change  had  been  made  the  motor  operated 
satisfactorily.  A.  C.  ROE. 

Detroit,  Mich. 

industrial  Lighting  Fixture  Which  May 
Be  Raised,  Lowered  or  Detached 

ALIGHTING  unit  which  may  be  raised  or  lowered  on 
its  support,  or  even  detached  for  use  as  a  portable 
is  employed  at  the  Hog  Island  ship- 
This  fixture,  as  may  be  seen  from 
the  accompany- 
ing drawing,  is 
held  on  the 
flange  of  a  struc- 
tural-steel col- 
umn by  means 
of  a  strap-iron 
arm  bolted  to  a 
universal  22-in. 
(6.3-cm.)  insula- 
tor support.  By 
loosening  the 
bolt  in  the  insu- 
lator support  the 
lamp  may  be 
raised  to  any 
desired  height, 
or  may  be  de- 
t  a  c  h  e  d  alto- 
gether  and 
transported  to 
any  nearby  work 
where  it  may  be 
required.  The 
lamp  is  enclosed  in  a  Benjamin  angle  reflector  No. 
5.5.37  and  hung  on  the  end  of  the  arm  by  means  of  a 
Benjamin  suspension  fitting  No.  6,031.  Mogul  ex- 
tensions are  used  for  500-watt  lamps,  but  no  extension 
is  required  with  1,000-watt  lamps.  Electrical  connection 
is  made  through  20  ft.  (6  m.)  of  flexible  No.  14  packing- 
house cord. 
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I,AM?   MAY   BE  ADJUSTED  TO   ANV    HEIGHT 
on  DETACHED  FOR  USE  A3  PORTABLE  LIGHT 


overiiaulcri  every  three  months,  for  which  purpose  all  appa- 
ratus is  made  dead.  In  cases  which  call  for  frequent  stop- 
ping and  starting,  the  apparatus  is  examined  every  six 
weeks.  A  record  of  these  examinations  is  kept.  Inspection 
of  control  apparatus  is  classified  as  follows: 

Isolating  Panels. — Examine  for  loose  connections,  signs  of 
arcing  or  burning.  Unscrew  plug  to  see  if  it  sticks  and  if 
very  tight  put  vaseline  on  the  thread.  Test  for  slack  bolts 
holding  panel  on  frame. 

Automatic  Circuit  Breakers. — Look  for  loose  connections, 
for  signs  of  heating  of  leads  or  stems  of  contacts  and  for 
bad  contacts.  If  contacts  are  burned,  file  and  adjust;  if  too 
badly  burned,  renew  them.  Examine  oil  for  sediment  and 
height.  Examine  time  element  for  loose  nuts,  screws,  etc. 
Remove  dashpot,  examine  needle  valve,  see  if  oil  is  clean 
and  at  right  level,  replace  dashpot,  close  bi-eaker  and  test 
operation. 

Ofoload  Relai/s. — Same  as  for  circuit  breakeis.  Exam- 
ine silver  contacts  of  toggle  switch  which  operates  the  no- 
voltage  coil.     Test. 

Fuse  Boxes. — Look  for  loose  connections,  signs  of  heating 
by  color  of  contacts;  test  amount  of  spring  in  the  fuse  clips; 
look  for  loose  bolts. 

Compensator.'^. — Remove  case  and  examine  for  loo.se  con- 
nections, condition  of  insulation,  etc.  Examine  contacts; 
file  and  adjust  and  renew  bad  ones.  See  that  the  handle 
works  freely  and  the  pawl  engages  correctly.  If  my  sedi- 
ment is  in  oil  tank,  throw  away  old  oil,  clean  out  tank  and 
fill  with  new  oil.     Examine  plunger  of  no-voltage  coil. 

Ground  Wires. — Examine  the  connections  on  the  water 
pipe  or  other  ground  for  signs  of  rust  or  corrosion.  Ex- 
amine whole  length  of  ground  wire. 

Glasgow,  Scotland.  H.  E.  Wood. 


Inspection  System  Which  Keeps  1,200 
Motors  Running 

TO  "KEEP  the  wheels  turning"  the  maintenance 
system  developed  in  a  Canadian  textile  mill  ha'^ 
been  found  successful  with  1,200  motors  ranging  from 
}  hp.  to  250  hp.  in  size.  Inspections  are  made  as 
follows : 

Motors. — Very  little  inspection  can  be  made  of  motors 
when  in  position,  but  in  the  open  type  the  air  gap  may  be 
noted.  See  if  oil  is  creeping  along  the  shaft  and  being 
thrown  on  the  stator  coils,  or  if  there  is  any  vibration. 
Oilers  must  notify  the  electrical  department  when  a  motor 
is  hotter  than  usual.  Motors  are  thoroughly  overhauled 
once  a  year,  for  which  purpose  they  are  carried  to  the 
shop,  taken  apart,  cleaned,  the  bearings  attended  to  and 
the  motors  revarnished  and  tested.  If  a  spare  machine  is 
not  available,  the  overhau'ing  is  done  at  the  week  end.  In 
very  dirty  places  it  is  advisable  to  drain  the  oil  from  bear- 
ings every  six  months.  If  the  oil  is  clear  after  it  has 
settled  some  time,  it  can  be  used  again.  In  textile  mills 
look  out  for  cotton  fluff  forming  a  siphon.  See  that  the 
oil  rings  revolve  freely;  try  turning  them  with  a  lead  pencil. 

Covtrol  Equijiment.  —  Isolating  panels,  circuit  breakers, 
compensators,  controllers,  resistors,  etc.,  are  examined  and 


Running  O|)en-Work  Conductors 
Through  Concrete  Beams 

IN  FACTORY  buildings  of  reinforceu  concrete  there 
are  sometimes  a  number  of  open-work  conductors  to 
be  run  along  the  ceiling  of  the  lower  floor  at  right 
angles  to  the  direction  of  the  beams,  and  it  is  desired 
that  these  conductors  shall  pass  through  the  beams, 
rather  than  be  supported  on  the  lower  faces.  This  can 
be  accomplished  by  nailing  a  conical  taper  plug  in  the 
beam  forms,  before  the  concrete  is  poured,  at  each 
place  where  a  conductor  is  to  pass  through  (P  in  the 
illustration).  Then,  after  the  concrete  has  set,  the 
plug  is  driven  out.  Each  of  the  holes  through  the 
beams  is  bushed  with  a  porcelain  tube.  The  tube  is 
held  from  slipping  along  the  conductor  by  tape  wrap- 
pings at  each  end. 

An  open-work  conductor  run  arranged  as  shown  should 
I'.e    firmly    held    on    strain    insulators,    which    take    the 
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tension  at  each  end  of  the  run.  A  tightening  arrange- 
ment of  some  sort  should  also  be  provided  in  conjunc- 
tion with  the  strain  insulators.  The  porcelain  tubes 
through  each  beam  simply  insulate  the  conductor  from 
the  beam  and,  obviously,  do  not  prevent  it  from  "slack- 
ing back."  James  B.  Bond. 
Omaha,  Neb. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
<of  Electric  Light,  Power  and  Heat 


Present  Cost  of  iMaterials  Compared 
with  1913  Prices 

A  COMPARISON  of  the  costs  of  materials  and 
supplies  used  and  labor  employed  by  a  public 
utility  as  between  July  1,  1915;  July  1,  1918.  and  July  1. 
1920,  was  broupht  out  in  a  recent  hearing  before  the 
Railroad   Commission   of   Georgia.     The   accompanying 
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table  includes  the  costs  of  labor  and  material  which 
were  recognized  by  the  commission  as  greatly  increasing 
operating  costs  over  those  of  pre-war  times. 


Increasinj*  Salesmen's  Salaries  Reduces 
Cost  of  INew  Business 

AT  THE  end  of  the  year  1919  the  sales  department 
,  of  the  Narrasansett  Electric  Lighting  Company, 
Providence,  R.  I.,  was  faced  with  the  problem  of 
increasing  the  remuneration  of  its  lighting  salesmen. 
At  the  same  time  it  was  not  wise  to  increase  the  cost 
of  getting  business.  Previous  to  this  year  the  sales- 
men had  been  paid  on  a  .salary  and  commission  ba.sis. 
They  wanted  an  increase  for  1920  and  felt  sure  tha*^ 
they  would  show  better  results  if  the.v  received  more 
money  for  the  business  secured.  After  discussing  the 
matter  pro  and  con,  the  following  system  was  adopted : 
A  salary  equal  to  the  salary  and  commission  earned 
in  1919  was  fi.xed  for  each  salesman.  A  quota  equal 
to  the  amount  of  business  he  secured  during  the  year 
1919  was  then  named  for  each  man.  the  year's  business 
being  divided  by  twelve  to  arrive  at  the  monthly  ouota. 
For  each  new  meter  over  and  above  his  quota  the 
salesman  is  paid  $8.  Renewals,  change  of  names  and 
the  like  are  not  classed  as  new  meters.  Only  entirely 
new  installations,  resulting  from  new  wiring  jobs,  are 
so  considered. 

In  addition,  the  salesmen  must  look  after  routine 
business,  for  which  they  receive  no  direct  remuneration 
aside  from  their  salaries.  If  this  business  does  not 
receive  adequate  attention,    it    is   understood   that   the 


territory  will  be  divided  and  part  of  it  given  to  a  new- 
man.  This  naturally  would  reduce  the  salesman's  earn- 
ings, and  it  has  been  found  that  he  will  not  b,;come  so 
enthusiastic  in  obtaining  new  business  as  to  forget 
about  the  old. 

No  man  is  paid  any  commissions  until  he  has  met 
his  ouota.  Upon  failure  to  make  it  one  month,  the 
difference  between  the  business  actually  secured  and 
the  amount  .stipulated  is  added  to  his  quota  for  the 
following  month.  In  other  words,  each  mnn  must  earn 
his  salary  before  he  receives  a  commission.  This 
arrangement  protects  the  company  against  an  increase 
in  the  cost  of  getting  business,  and  it  is  fair  to  the 
salesman  because  it  is  based  upon  actual  pis*  perform- 
ance. This  method  has  eliminated  most  of  the  serious 
disadvantages  of  the  quota  .system,  and  in  no  case  is 
the  quota  so  high  as  to  discourage  the  salesman. 

Although  perfection  is  not  claimed  for  the  ivstem, 
it  has  brought  results.  There  has  been  no  change  in 
the  personnel  of  the  department.  The  year  1919  showed 
a  good  record,  but  by  May.  1920,  more  new  business 
had  been  secured  than  during  the  whole  of  1919.  It  is 
e.xpected  that  the  new  business  for  the  year  1920  will 
amount  to  250  per  cent  of  that  of   1919. 

The  salesmen  have  received  considerably  more  money 
than  they  would  have  received  by  a  raise  in  salary 
or  an  increase  of  commissions  rvithout  a  quota  to  which 
they  must  work  in  order  to  earn  additional  money. 
The  average  amount  paid  to  all  the  men  's  about  50  per 
cent  more  than  was  paid  to  them  in  1919,  but  the 
actual  cost  of  getting  the  business  has  been  reduced 
about   25    per   cent. 


Ligia  Bills  Lsed  to  Advertise 
Civic  Enterprises 

T 


•vHE  Western 
Light  &  Power 
Company  of  Colo- 
rado is  using  the 
back  of  the  bills 
which  it  sends  to 
consumers  to  adver- 
tise various  civic  un- 
dertakings held  for 
the  public  good.  A-; 
an  e.vample  the  com- 
pany's district  office 
at  Boulder  adver- 
tised the  Larimer 
County  Fair  on  the 
back  of  bills  that  reach  the  customers  in  that  territory. 
In  this  manner  the  information  is  carried  to  about 
20,000  people.  This  is  one  of  the  many  ways  in  which 
a  public  utility  can  gain  favor  with  its  consumers  and 
at  the  same  time  help  to  promote  civic  and  county 
pride. 


..Fair  Days.. 

Augu.st  31,  September  1, 2, 3 

Ninth  Annual 
Larimer  County  Fair 

at  L0\  KLAND.  COLOR.ADO 

1  he  Big  txposition  of  Ihr  .Agriculturjl  tmpirc 
of  Northern  Colorado 

).  W.  THOMPSON.  Secrclao 
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New  Orleans  Company  Makes  Merchan- 
dising Department  Profitable 

CENTRAL-STATION  executives  and  commercial 
managers  who  have  asked  the  question  "Does  my 
merchandise  department  pay  and  what  method  should 
be  employed  to  secure  the  best  result?"  will  be  inter- 
ested in  the  following  letter  from  W.  E.  Clement,  com- 
mercial agent  of  the  New  Orleans  (La.)  Railway  & 
Light  Company: 

"Our  policy  has  always  been  to  operate  our  merchan- 
dise department  at  a  profit;  in  fact,  the  profits  very 
nearly  pay  for  the  operation  of  the  entire  commercial 
department.  Practically  eveiything  in  the  electric 
appliance  line  is  carried.  At  one  time  we  sold  some 
lighting  fixtures,  such  as  portable  lamps,  domes,  etc., 
but  have  discontinued  this  practice  and  for  several 
months  past  have  sold  only  labor-saving  and  household 
convenience  appliances. 

"An  extensive  salesroom  is  maintained  in  which  we 
display  all  of  the  appliances  carried.  An  atmosphere  of 
activity  is  given  to  the  salesroom  by  demonstrations  of 
the  different  appliances.  The  demonstrations  are  varied 
from  time  to  time  to  avoid  monotony.  Most  of  our  sales 
people  are  young  men,  although  in  the  salesroom  we 
employ  two  or  three  young  women.  Outside  salesmen 
handle  routine  business,  obtaining  applications  for  light 
and  power,  collecting  deposits  and  other  matters 
incident  to  giving  good  service,  for  which  they  are  paid 
a  nominal  salary  of  from  $50  to  $65  per  month.  In 
addition  to  this  salary  salesmen  receive  a  commission 
of  10  per  cent  on  all  appliances  and  tungsten  lamps 
which  they  sell. 

"Our  relations  with  the  contractors  and  dealers  are 
most  satisfactory  as  we  confine  our  sales  strictly  to 
electric  appliances,  most  of  which  are  purchased  from 
local  electrical  jobbers.  The  company  does  no  house 
wiring  whatsoever,  nor  does  it  sell  electrical  supplies, 
all  of  this  business  being  referred  to  the  contractors 
and  dealers.  By  this  arrangement  we  have  been  able 
to  obtain  and  hold  the  good-will  of  every  one  engaged 
in  the  electrical  business  in  our  city. 

"In  order  to  popularize  the  use  of  electric  appliances 
we  have  found  it  advisable  to  maintain  a  repair  depart- 
ment in  which  we  repair  customers'  appliances.  No 
work  is  done  free  of  charge,  with  the  exception  that 
we  make  good  such  guarantees  as  cover  appliances  for 
a  certain  length  of  time.  All  other  repair  work  is 
charged  for  on  the  basis  of  cost  plus  a  reasonable  profit. 
Nearly  all  appliances  are  sold  on  the  installment  plan, 
5  per  cent  being  added  to  the  cash  sale  price  to  cover 
interest  in  handling  the  account  when  the  deferred- 
payment  plan  is  desired.  On  washing  machines  and  the 
higher-priced  appliances  we  have  a  plan  under  which  we 
add  to  the  selling  price  $1  per  month  for  the  period 
over  which  the  customer  desires  installment  payments 
to  run.     The  limit  under  this  plan  is  fifteen  months. 

"A  cost-accounting  system  is  maintained  whereby 
our  profit  or  loss  can  be  ascertained  easily  and  accu- 
rately. All  merchandise  is  carried  in  stock  and  charged 
to  operating  account  as  it  is  .sold.  The  sales  are  credited 
daily  to  this  account,  so  that  at  the  end  of  the  month 
the  auditor  can  easily  render  a  statement  showing 
results  of  operation  for  the  month.  Once  a  year  an 
inventory  is  taken  of  all  stock,  discrepancies  are  rectified 
and  all  obsolete  appliances  are  disposed  of,  the  result- 
ing loss  being  charged  off." 


Mr.  Clement  has  had  charge  of  the  sales  department 
of  the  New  Orleans  Railway  &  Light  Company  for  a 
number  of  years,  and  his  comments  are  made  after  a 
wide   experience   under  varying   conditions. 


Estimating  Utility  Earnings  from 
Graphic  Records 

AT  THE  Kineo  (Me.)  convention  of  the  New  England 
L  Geographic  Division,  N.  E.  L.  A.,  W.  H.  Blood,  Jr., 
of  Stone  &  Webster,  said  that  in  his  work  he  has  fre- 
quently been  called  upon  to  make  estimates  of  earnings 
and  expenses  when  the  earnings  for  part  of  a  year  or 
only  a  month  or  two  were  available.  To  arrive  at  the 
proper  multiplier  the  following  method  was  pursued: 

Various  lighting  companies  were  grouped  as  to  earn- 
ings, there  being  about  200  companies   all  told.     The 
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DATA  ON  AVERAGE  MONTHLY  EARNINGS  OF  200  COMPANIES 

earnings  were  ascertained  by  months  and  the  percentage 
each  month's  earnings  bore  to  those  of  the  year  were 
plotted  for  all  the  companies  on  the  same  sheet,  after 
which  a  mean  was  drawn.  The  diagram  shown  herewith 
represents  this  mean,  and  the  table  accompanying  it 
was  deduced  from  the  values  taken  from  this  curve. 

Column  3  of  this  table,  headed  "Multiplying  Factor," 
gives  the  multiplier  to  be  applied  to  any  particular 
month's  earnings  to  give  the  yearly  earnings.  Thus, 
the  January  earnings  are  9.6  per  cent  of  the  year's 
earnings,  and  if  a  certain  company  earned  A  dollars  in 
January  the  yearly  income  would  be  A  X  10.5.  Column 
4  gives  the  multiplier  to  be  applied  to  the  accumulated 


RATIO  OF  MONTHLY  EARNINGS  TO  TWELVE  MONTHS'  ElARNINGS 

Per  Cent  of  I  2  Months  Multiplying  Factor 

1   Month    Cumulativn  1   Month    C'uraulativn 

Janimrv 96  9.6  10.5  10.48 

February 8  4  18  0  11.9  5.57 

Miireh 79  25  9  12,7  3.86 

.\pril 75  33  4  13.3  2.97 

Vfay 6  09  40.3  14.3  2.48 

.luno  6.7  47  0  14.9  2.12 

.Inly         66  53  6  15. 1  1.86 

August    7.0  60.7  14.2  1.65 

Septetnlwr 8.1  68.8  12.3  1.45 

October 94  78.2  10.7  1.28 

November 10.4  R«  (.  9.65  1. 13 

December                          .  I  '    ■•  100  (1  8  82  1.00 

earnings  to  and  including  any  particular  month  to  give 
the  year's  revenue.  For  example,  from  January  to  May 
inclusive  40.3  per  cent  of  the  year's  revenue  is  earned. 
If  this  value  is  A,  for  convenience  to  get  the  probable 
revenue  for  a  year  we  must  multiply  A  by  2.48.  The 
method  of  using  the  mean  in  obtaining  the  curve  and 
table  permits  the  elimination  of  companies  where  the 
earnings  are  erratic,  whereas  if  figures  alon°  '-prp  used 
the  erratic  companies  would  naturally  be  included. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Field  Latlcan'-  in  SiniriiKDKiiis  Macliiurs — Theo. 
SCHOU. — A  method  of  analyzing  and  determining  field 
leakage  between  poles  of  low-speed  and  high-speed  syn- 
chronous machines. — Electrical  Review,  Aug.  21,   1920. 

Lamps  and  Lighting 

Dintancc  Control  of  Srarrlilaynps. — A  descriptive 
article  dealing  with  German  methods  for  controlling 
the  direction  of  the  beam  of  light  from  searchlamps. 
In  the  German  navy  a  system  of  torsion  rods  \vh;  used 
lo  link  up  the  control  wheel  with  the  tipping  and  rotat- 
ing gears  on  the  searchlamp.  However,  if  ordinary  gear 
drives  are  used,  the  searchlamps  when  the  apparatus 
is  rotated  will  unintentionally  carry  out  a  tipping 
motion,  since  the  tipping  gears  will  be  affected  when 
the  whole  mechanism  turns  around.  Several  methods 
for  correcting  this  error  are  described.  These  make  it 
possible  to  have  one  given  position  of  the  two  control 
handles  to  correspond  to  one  and  only  one  position  of 
the  searchlamp.  A  special  searchlamp  design  for  ship 
service  is  described  in  which  two  plane  rnir;o>-s  m-" 
used  to  throw  out  the  beam  of  light,  the  searchlamp 
itself  being  placed  inside  the  hull  in  a  protecte.;  ,jjsi- 
tion  and  the  beam  of  light  coming  up  through  the  hollow 
steel  mast  of  the  ship.— -Elektrotechnische  Zeitschrift. 
Aug.  26.  1920. 

Relative  Spectral  Transmisxioit  of  the  Atmosphere. 
— Enoch  Karrer  and  E.  P.  Tyndall. — As  part  of  the 
searchlamp  investigation  of  the  bureau,  data  have  been 
taken  on  the  relative  spectral  transmission  of  the 
atmosphere.  Light  from  an  incandescent  lamp  was  re- 
flected by  a  mirror  600  m.  distant,  and  the  intensity 
of  this  reflected  light  was  compared,  by  means  of  a 
spectrophotometer,  with  the  intensity  of  a  beam  directly 
from  the  lamp.  Curves  are  given  for  three  types  of 
weather  conditions — (1)  clear  and  cold,  (2)  overcast 
with  high  humidity,  (3)  rainy.  The  first  type  shows 
very  little  selectivity.  The  second  and  third  types  are 
similar  for  wave  lengths  less  than  .540  a,  there  being  a 
decrease  in  transmission  for  shorter  lengths.  In  the 
rest  of  the  visible  spectrum  the  curves  of  the  second 
type  present  two  maxima  and  a  minimum,  which  are 
entirely  lacking  in  the  curves  for  rainy  weather.  The 
conclusion  drawn  from  these  curves  is  that  the  trans- 
mission of  the  atmosphere  under  the  conditions  prevail- 
ing during  the  experiments  is  greatest  in  the  yellow 
and  orange  regions  of  the  spectrum. — Scientific  Paper 
No.  389,  United  Statex  Bureau  of  Statidards,  July  21, 
1920. 

Generation.  Transmission  and  Distribution 

Efficicticy  of  Aerials  and  Power  Required  for  Long- 
Distance  Transmissioii. — G.  W.  0.  Howe. — That  por- 
tion of  the  total  energy  .supplied  to  the  aerial  of  a  trans- 
mitting station  which  is  dissipated  in  the  resistance 
of  the  wires  constituting  the  aerial,  tuning  coils  and 
secondarj-  winding  of  the  oscillation  transformer,  and 


earth  or  counterpoise  wires,  dielectric  los.ses,  etc..  are 
calculated  by  the  author. — London  Electrician,  Sept.  10, 
1920. 

Induction  Coefficients  of  Electric  Lines. — Capdeville. 
— The  author  pre.sents  a  simplified  method  for  deter- 
mining the  coefficients  of  self-induction  and  mutual 
induction  between  wires  which  should  be  useful  in 
complicated  cases,  particularly  in  problems  concerning 
polyphase  systems.  The  method  depends  on  the  intro- 
duction of  a  fictitious  return  conductor.  Since  no  cur- 
rent flows  in  this  conductor,  it  may  be  reduced  to  a 
line,  and  since  no  magnetic  action  can  result  from  zero 
current,  the  location  of  the  fictitious  neutral  appears 
to  be  arbitrary.  Further  consideration  of  certain  in- 
variants, however,  discloses  that  the  fictitious  con- 
ductor may  be  put  in  one  particular  place  only,  which 
is  defined  as  the  "magnetic  center"  of  the  wire  system. 
The  various  induction  coefficients  now  may  be  expressed 
in  terms  of  the  distances  from  the  respective  wires  to 
this  magnetic  center.  Well-known  three-phase  formulas 
are  derived  as  examples  of  the  use  of  this  device,  appli- 
cations to  more  complicated  cases  being  reserved  for  a 
later  publication. — Revue  Generale  de  I'Electricite,  July 
31,  1920. 

Installations,  Systems  and  Appliances 

Method  of  Testing  Magnet  Steels. — F.  R.  HousDEN. 
— Apparatus  is  described  which  enables  a  steel  test  bar 
to  be  brought  to  the  saturated  magnetic  state  in  order 
to  produce  the  maximum  remanence  and  then  to  have 
the  portion  of  its  hysteresis  loop  in  the  second  quadrant 
examined  more  in  detail. — Beama  (London),  Septem- 
ber, 1920. 

Design  of  Electrical  Installations  for  Ships. — C.  H. 
WORDINGHAM.— The  author  says  that  for  use  on  ship- 
board electric  power  has  demonstrated  its  reliability. 
Its  advantages  are  great,  for,  in  addition  to  its  con- 
venience, adaptability  and  ease  of  manipulation,  it  has 
the  further  great  merit  of  being  available  at  any 
instant,  whereas  it  is  unavoidable  that  steam  plant 
entails  either  a  preliminary'  warming  up  or  losses  while 
standing.  In  dealing  with  distribution  .systems  the 
author  .states  that  alternating  current  is  inferior  to 
direct  current  on  shipboard,  particularly  on  account  of 
the  danger  of  shock.  He  gives  advantages  of  the 
radiating  .system  of  distribution  and  deals  with  the 
proper  selection  and  protection  of  cables  in  this  service. 
-London  Electrician,  Sept.  3,  1920. 

Neiv  Electrical  Precipitation  Treater. — MOTOJI  Shi- 
BUSAWA  and  Yasujiro  Niwa. — A  description  and  the 
theory  of  a  new  electrical  precipitation  treater.  with 
results  of  experimental  work  in  laborato-ies.  The  paper 
contains:  (1)  General  description  of  the  new  precipita- 
tion treater,  with  gla.ss-covered  electrodes;  (2)  experi- 
ments of  the  electrotechnical  laboratorj-,  Tokyo.  Japan ; 
(3)  experiments  at  the  copper  refining  factory  at 
Nikko;  (4)  field  of  practical  application  of  the  new  i;re- 
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cipitation  treater;  (5)  theory  of  the  new  treater.  An 
extensive  oscillographic  study  of  the  treater  is  given  in 
this  article.— Jowrna/  A.  I.  E.  E.,  October,  1920. 

Electrophysics  and  Magnetism 

Resistance  and  Constavcy  of  Aluminum  Contacts. — 
R.  RiCHTER. — The  author  gives  a  most  comprehensive 
and  detailed  report  of  the  results  of  a  long  series  of 
systematic    investigations,    made   at    Karlsruhe,    to    de- 
termine the   reliability   of  contacts  between   aluminum 
and  other  metals.     The  work  covers  a  period  of  more 
than  three  years,  during  which  time  421  screwed,  riv- 
eted,   twisted,    soldered   and   welded    contact    specimens 
were    investigated.      The    samples    were    arranged    on 
wooden  frames,  in  groups  of  twenty-four  in  series,  and 
direct    current    of    10    amp.    was    passed    through    the 
groups.     Each  contact  was  provided  with  potential  ter- 
minals, and  the  resistance  was  computed  from  observa- 
tions of  the  voltage  drop.     Each   set  of  contacts   was 
tested   by   loading    it    for   a    long   time    with    15   amp. 
alternating  current.     Load  runs  were  made  in  dry  and 
moi.st  air  and  in  air  containing  sulphur  dioxide.     The 
contacts    also    were   exposed   to    mechanical   vibrations. 
During  all   these  tests  careful  track  was   kept   of  the 
resistance.     The   screw   connectors   consisted   of   cylin- 
drical pieces,  12  mm.  '0..5  in.)   in  diameter  and  30  mm. 
(1.2  in.)    long  with  a  co-axial  hole  for  3-mm.    (i-in.) 
aluminum  wire,  the  wire  being  clamped  by  one  to  three 
screws  for  each  wire  end.     Screw  connectors  for  alumi- 
num wire  were  found  reliable  only  when  made  of  brass 
and  when  provided  with  at  least  three  screws  per  wire. 
Screw  connections  of  aluminum,  zinc,  iron  and  copper 
were  tested,   but  proved   unreliable.     Welded   contacts 
between  aluminum  wires  were  found  entirely  reliable. 
Soldered  connections  stood  the  test  only  when  made  by 
means   of  soldering  connectors   of  solid   aluminum,   of 
cylindrical  shape,  similar  to  the  screw  connectors,  but 
provided  with  an  oblong  hole  in  the  side  for  pouring 
in  the  solder.     It  proved  advantageous  to  cover  up  the 
aluminum    solder    with    ordinary   tin    solder.      Riveted 
aluminum-wire    connections    and    twisted    connections 
with  and  without  sleeves  were  entirely  unreliable,  but 
riveted   lug   connections    between    aluminum    wire   and 
brass  lugs  seemed  to  have  some  stability.    The  article 
contains    thirty    comprehensive    tables     covering    the 
numerical    results   of   almost   every    run. — Elektrotech- 
nische  Zeitschrift,  May  6,   13,  20,  27,  June  3  and   10, 
1920. 

Units,  Measurements  and   Instruments 

Everffetics  of  Telrnhnnc  Receivers. — Heiichi  Nuki- 
if.AMA. — It  is  stated  that  the  essential  part  of  the  mathe- 
matical theory  presented  in  this  paper  consists  of  the 
power  analysis  in  the  magnetic  circuit  which  is  the 
m.iin  power-transforming  system  in  telephone  receiv- 
ers.— Technology  Reports,  Vol.  1,  No.  3.  Tohoku  Im- 
oerial  University,  1920. 

Improvements  in  Cathode-Ray  Oscillographs. — 
ROGOWSKI. — In  the  cathode-ray  oscillograph  an  aux- 
iliary electric  current  gives  the  cathode  ray  a  motion 
along  the  axis  of  the  abscissa  at  right  angles  to  the 
direction  of  motion  given  to  it  by  the  current  which  is 
to  be  studied  on  the  oscillogram.  If  a  sine  current  is 
used  for  the  time-axis  motion,  the  scale  will  not  be 
uniform.  Zenneck  and  Roschansky  have  suggested  de- 
vices for  giving  the  ray  a  constant  velocity  along  the 
time  axis.  The  present  author  proposes  to  use  an  aux- 
iliary current   of   triangular   wave    form,    obtained   by 


means  of  two  thermionic  valves  as  indicated  in  the 
figure.  The  condenser  K  is  charged  and  discharged  by 
a  source  of  alternating  current  AB,  the  charging  current 
passing  through  one  and  the  discharge  through  the  other 
of  the  two  valves.  The  impressed  voltage  must  be  so 
high  that  in  either  tube  the  saturation  current  is 
obtained  almost  instantly  for  every  reversal.  The  con- 
denser K  then  will  be  charged  and  discharged  with  con- 
stant current — that   is,   under  a   voltage   which  varies 
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VALVE  ARRANGEMENT  FOR  TIME- AXIS  MOTION  IN 
CATHODE-RAY  OSCILLOGRAPH 

directly  with  time — and  if  the  condenser  voltage  is 
impressed  upon  two  auxiliai->'  deflecting  plates  m  the 
cathode  tube,  the  ray  will  get  the  desired  linear  time- 
axis  motion.  In  another  article  Rogowski  and  Glage 
describe  some  experiments  with  this  device,  and  present 
oscillograms  which  show  the  degree  of  linearity 
obtained  in  the  apparatus. — Archiv  fur  Elektrotechnik, 
July  8,  1920. 

Telegraphy,  Telephony  and  Signals 

Static  Elimination  by  Directional  Reception. — Green- 
LEAF  W.  PiCKARD. — The  author  considers  the  possible 
origins  of  static  and  inclines  toward  a  solar  origin. 
He  finds  that  static  comes  from  all  directions,  with 
maximum  intensity  from  above  and  maximum  fre- 
quency from  the  horizon.  The  probable  static  wave 
form  is  a  single  highly  damped  pulse.  He  then  de- 
scribes his  early  work  with  loop  directional  receivers, 
his  invention  of  the  so-called  "Dieckmann  cage"  and  his 
early  work  in  static  elimination.  He  also  gives  the 
three-dimensional  reception  characteristics  of  linear 
antennas,  loops  and  various  combinations  of  these.  The 
work  carried  on  under  his  direction  at  the  Otter  Cliffs 
(Me.)  receiving  station  is  described  in  detail.  Highly 
successful  loop-and-antenna  combinations  were  used  in 
static  elimination,  and  these  are  discussed  with  numeri- 
cal results. — Proceedings  Institute  of  Radio  Engineers, 
October,   1920. 

Energy  Mca.vnrcments  in  the  Radiation  Field  of 
Airplane  Antenna. — Baldus  AND  Hase. — The  radiation 
energy  was  observed  by  means  of  a  stationary  receiving 
antenna  with  loosely  coupled  aperiodic  circuit.  The 
current  in  the  aperiodic  circuit  was  measured  by 
barretter  and  string  galvanometer,  and  by  this  arrange- 
ment antenna  energies  down  to  10  '  watts  could  be 
determined.  A  great  number  of  measurements  were 
made  under  various  conditions,  and  the  results  are 
shown  in  numerous  curve  charts.  The  results  seem  to 
indicate  that  as  far  as  the  field  energy  at  a  reasonable 
distance  is  concerned,  a  hanging  airplane  antenna  may 
be  replaced  by  an  o.scillating  dipol,  whose  axis  forms 
the  same  angle  with  the  vertical  as  does  the  antenna. — 
Jarbuch  fUr  drahtlose  Tel.  und  Tel,  May,   1920. 


OcTOBEK  :;o.   1920 


ELECTRICAL     WOULD 


88y 


Books  of  Technical  a  nd 
Industrial  Interest 


Armature  Winding  and  Motor  Repair.    By  Daniel  H. 

Braymer.    New  York:  McGraw-Hill  Book  Company, 

Inc.  515  pajres,  301  illustrations 
Actual  detailed  methods  which  have  been  found  prac- 
ticable in  repair  shops  for  windinp  and  reconnecting 
armatures  and  for  locating  and  correcting  motor  troubles 
have  been  compiled  in  this  book.  As  no  theoretical  or 
design  problems  are  discussed  the  work  is  esf)ecially 
fitted  to  the  needs  of  the  electrical  men  in  industrial 
plants  and  of  repairmen  and  armature  winders  in  repair 
shops.  The  book  is  written  from  the  "ho\v-to-do-it" 
standpoint  on  the  winding  of  direct-current  and  alter- 
nating-current motors,  connection  and  repair  of  com- 
mutators, adjustment  of  brushes,  operation  of  starters 
location  and  remedying  of  motor  and  generator  troubles, 
and  on  the  machines  and  tools  needed  for  repair  work. 
Another  feature  is  that  the  instructions  are  arran<;red 
so  that  one  step  follows  another  in  the  .same  order  in 
which  the  repairman  comes  to  them  on  the  job.  An 
appendix  of  tables  contains  information  on  sizes  of  wir- 
ing for  motors,  transformers,  fuses  and  different  types 
of  drives.  A  full  chapter  is  devoted  to  methods  of 
repairing  and  rebuilding  commutators  and  another  to 
methods  used  by  repairmen  to  solve  special  troubles. 


VOCABULAIRE  EN  CiNQ  LaNGUES  DE  TELI^:GRAPHIE  ET 
TtLfiPHONlE  SANS  FiL.  Par  Henri  Viard.  Paris: 
Gauthier-Villars  et  Cie. 
Here  is  a  little  polyglot  dictionary  which  will  be  of 
more  than  ordinary  value  to  translators  and  to  all  who 
are  endeavoring  to  keep  abreast  of  international  prog- 
ress in  wireless  telegraphy  and  telephony  by  recourse 
to  original  documents  printed  in  foreign  languages. 
The  five  tongues  from  which  terms  are  here  collated, 
with  the  definitions  officially  adopted,  are  the  five  which 
among  them  divide  the  speech  of  the  great  majority  of 
the  inhabitants  of  the  Western  World — English,  French. 
Italian,  Spanish  and  German.  The  vocabulary  is  printed 
in  parallel  columns  with  the  English  word  first,  but  to 
make  it  easy  to  find  a  required  ecjuivalent  for  a  word, 
perhaps  entirely  different,  in  one  of  the  other  four 
languages  an  inde.x  is  included  in  which  the  terms  other 
than  English  are  alphabetically  arranged  and  the  exact 
paragraph  in  which  each  will  be  found  is  indicated. 
Thus,  if  a  Frenchman  should  want  the  ofllcial  definition 
or  a  foreign  translation  of  "vibrateur"  or  "ronfleur," 
the  Italian  of  "risonatore,"  the  Spaniard  of  "zumbador," 
or  the  German  of  "summer,"  none  of  them  would  be 
likely  to  hunt  under  "b,"  but  a  glance  at  the  index  would 
show  that  "buzzer"  was  in  this  instance  the  key  word. 
The  definitions  of  every  term  are  printed  in  both  Eng- 
lish and  French  and  great  care  to  assure  correctness 
has  been  taken.  At  the  end  of  the  oook  the  interna- 
tional and  American  Morse  radio  codes  are  compared. 
The  publishers,  rightly  we  think,  predict  that  the  book 
will  have  a  hearty  welcome  from  specialists  who  know 
by  experier.ce  that  if  science  has  no  frontiers  languages 
have 


The  Blue  Book.  The  "Electrician"  Directory  and 
Handbook  of  the  Electrical  Engineering  and  Allied 
Trades.  London;  Benn  Brothers,  Ltd.  L445  pages. 
The  thirty-eighth  edition  of  "The  Blue  Book,"  which 
is  the  electrical  trades  directory  and  handbook  pub- 
lished by  the  London  Electrician,  is  thoroughly  revised 
and  completely  reset.  It  contains  about  100  pages  more 
than  the  1919  edition,  with  the  usual  arrangement  made 
up  in  five  divisions,  as  follows:  "Handbook,"  "Alpha- 
betical Briti.sh  Divi.sion,"  "Classified  British  Division." 
"Colonial  Division"  and  "Continental  Division."  In 
reviewing  some  of  the  new  features  of  the  handbook  the 
editor  comments  as  follows:  "The  year  1919  has  been  a 
momentous  one  in  the  history  of  the  electrical  industry, 
for  not  only  did  it  witness  the  successful  reconstruction 
nf  firms  on  a  peace  basis,  but  it  gave  birth  to  the 
electricity  Csupply)  act,  the  most  important  piece  of 
legislation  aff"ecting  electricity  supply  since  1882,  and  to 
the  Ministry  of  Transport  act.  The  former  measure 
calls  into  being  the  electricity  commissioners,  with 
extensive  powers  for  the  reorganization  and  development 
of  electricity  supply  on  a  national  basis,  and  makes  some 
useful  amendments  of  the  electric  lighting  acts,  1882  to 
1909;  while  the  latter  act  confers  wide  powers  on  the 
Minister  of  Tiansport  for  the  organization  of  the  rail- 
ways and  the  introduction  of  electric  traction.  Already 
the  Electricity  Commissioners  have  started  on  their 
important  task,  and  the  Minister  of  Transport  has 
formed  a  strong  committee  to  report  on  the  most  suit- 
able system  of  electric  traction.  These  measures  fore- 
shadow extensive  demands  for  generating  plant,  rolling 
stock  and  equipment  from  manufacturers  and  contrac- 
tors who  are  already  crowded  with  contracts  for  exten- 
sions of  plant  po.stponed  owing  to  the  war.  The  plant 
on  order  or  decided  upon  represents  over  1,000,000  kw., 
and  many  other  extensions  and  new  stations  are  pro- 
jected. The  same  happy  state  of  affairs  applies  to  the 
other  branches  of  the  industry — to  the  manufacturers 
of  electric  wires  and  cables,  electric  fittings  and  acces- 
sories, wiring  contractors,  telephone  and  telegi"aph 
engineers,  etc." 


Books  Received 

Artificial  Light.  By  M.  Luckiesh.  New  York: 
The  Century  Company.    366  pages,  illustrated. 

Service  at  Cost  Plans.  By  Harlow  C.  Clark.  New 
York:  American  Electric  Railway  Association.  315 
pages. 

Spot  and  Arc  Welding.  By  H.  A.  Hornor.  Phila- 
delphia:     J.     B.     Lippincott     Company.     296     page.s. 

Direct-Cltrkent  Motor  and  Generator  Troubles. 
By  Theodore  C.  Gandy  and  Elmer  C.  Schact.  New  York : 
McGraw-Hill  Book  Company,  Inc.  274  pages,  109  illus- 
trations. 

Ninth  Annual  Report  of  the  Public  Service  Com- 
mission of  Washington  to  the  Governor.  Olympia, 
Wash.:     Frank  M.  Lamborn,  Public  Printer. 

The  Public  Utilities  Act,  State  of  Wyoming 
Including  all  amendments  to  March  1,  1920.  Cheyenne 
Wyo. :     Public  Service  Commission  of  Wyoming. 

Exporter's  Gazetteer  of  Foreign  Markets.  Com- 
Iiiled  and  edited  by  Lloyd  R.  Morris.  New  York: 
Johnston  Export  Publishing  Company.     766  pages. 

Twelfth  Annual  Report  of  the  Hydro-Electric 
Power  Commission  of  the  Province  of  Ontario,  for 
THE  Year  Ended  Oct.  ;U,  1919.  Vol.  I.  Toronto. 
A.  T.  Wilgress. 
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ADVOCATES  of  steam  and  elec- 
/-\  trical  operation  of  railroads, 
■^  -^men  of  high  professional  stand- 
ing, held  a  debate  at  a  joint  meeting 
of  the  A.  I.  E.  E.  and  the  A.  S.  M.  E. 
in  New  York  City  that  attracted 
great  attention  among  engineers. 
Electrification  was  shown  to  be  so 
successful  as  an  operative  means 
that  the  question  resolved  itself  in- 
to one  of  whether  in  each  case  the 
change  would  be  financially  advan- 
tageous. 

Speaking  before  the  Electric  Club 
of  Chicago,  Dr.  Charles  P.  Steinmetz 
advocated  railroad  electrification  as 
a  means  of  saving  fuel. 

Difficulties  in  applying  the 
emergency  coal  order  of  the  Inter- 
state Commerce  Commission  are 
being  encountered,  and  many  utili- 
ties are  asking  for  a  restoration  of 
assigned  cars. 

Ohio,  Oklahoma  and  Missouri 
have  been  added  to  the  number  of 
states  in  which  bureaus  for  the  dis- 
semination of  information  regarding 
public  utilities  have  been  established. 

"Lightning  Protection"  will  be 
the  topic  of  the  A.  L  E.  E.  meeting 
at  Chicago  on   Nov.   12. 

The  good-will  advertising  cam- 
paign undertaken  by  the  Public  Re- 
lations Section  of  the  N.  E.  L.  A.  is 
developing  rapidly  through  the 
medium  of  pamphlets  and  magazine 
announcements! 

Lower  interest  rates  for  the  se- 
curities of  the  public  utilities  are 
looked  for  by  E.  W.  Niver  of  Halsey, 
Stuart  &  Company,  New  York, 
whose  views  have  been  given  to  the 
Electrical  World. 

Utilities  of  New  York  City  have 
pooled  their  coal  supplies,  amount- 
ing to  440.000  tons,  to  prevent  the 
likelihood  of  any  of  them  being  com- 
pelled to  shut  down. 

Heavy  October  snows  totaling  46 
inches  have  already  fallen  in  the 
Sierra  Mountain.s,  and  Pacific  Coast 
hydro-electric  stations  look  for  a 
plentiful  supply  of  water  next  year. 

Excess  coal  cost  is  taken  into  con- 
sideration by  the  Pittsfield  (Mass.) 
Electric  Company  in  a  lighting 
schedule  to  go  Into  effect  on   Nov.   I. 

A  proposed  reorganization  of  tlu' 
American  Bui'eau  of  Welding  is  to 
be  discussed  at  a  meeting  in  New 
York  City  on   Friday  of  next  "cek. 

A  complete  investigation  of  all 
the  hydro-ek'ctric  and  water-storage 
possibllilles  of  California  Is  advo- 
cated by  the  Railroad  Commission 
of  that  state. 


No  material  change  from  the 
conditions  repoi-ted  last  week  is  ap- 
parent in  the  electrical  market. 
Stocks  are  increasing  in  some  places 
and  sales  are  occasionally  made  at 
less  than  co.st,  though  prices  are  on 
the  whole  maintained.  Building- 
stagnation  continues  and  is  bound 
to  react  on  the  electrical  market. 
Christmas  buying  is  being  deferred 
by  the  retailers.  Credits  are 
tighter,  and  collections  are  still  poor. 
The  presidential  election,  of  course, 
is  playing  its  part  in  causing  slow 
business,  and  an  improvement  after 
Nov.  2  is  anticipated  by  many. 


News 
in  Brief 


Summary      of      Market 
Conditions  and  of  Re- 
cent and  Approaching 
Happenings  of  Im- 
portance to  the 
Industry 


Canada's  government  has  refused 
to  prohibit  the  export  of  electricity 
as  desired  by  the  Ontario  Hydro- 
Electrie  Power  Commission,  and  the 
Toronto  Power  Company  will  con- 
tinue to  supply  18,000  hp.  to  the 
Buffalo   General    Electric    Company. 

Special  attention  is  to  be  given  to 
water-power  matters  at  the  rivers 
and  harbors  congress  which  will  be 
held  in  Washington  Dec.  8,  9  and  10. 

The  project  of  the  Southern  Cali- 
fornia Edison  Company  on  Big 
Creek  in  Fresno  County,  Cal.,  is 
being  advertised  by  the  Fedei-al 
Power  Commission,  in  accordance 
with  the  water-power  act. 

Full  jurisdiction  over  all  public 
utilities,  together  with  their  con- 
tracts, has  been  given  to  the  Ala- 
bama Public  Service  Commission  by 
a  recent  act  of  the  Legislature. 

A  permanent  Industrial  lighting 
exhibit,  completely  Installed  and  op- 
ei'ating,  is  to  be  set  up  in  San  Fran- 
cisco immediately,  and  a  su'table 
location  for  a  similar  exhibit  Is 
being  sought  in  Los  Angeles. 

Before  the  International  commis- 
sion now  Investigating  the  .St.  Law- 
rence waterway  .md  hydro-electric 
pi'oject  Henry  I.  Harriman,  presi- 
lenl  of  the  New  England  Power 
Company,  expressed  his  approval  of 
the  plan. 


Four  large  issues,  totaling  nearly 
$50,000,000,  mark  a  high  record  iii 
weekly  financing  for  electrical  com- 
panies. Of  this  amount  the  West- 
inghouse  company  offers  $30,000,000 
in  ten-year  7  per  cent  bonds. 

Electrical  credit  men  are  re- 
ported to  be  optimistic  despite  de- 
creasing demand  and  slow  collec- 
tions. The  depression  is  thought  to 
be  only  temporary,  and  a  period  of 
great  prosperity  is  looked  for  in  a 
few  months. 

Cancellation  of  orders  and  other 
prevailing  conditions  wei'e  discussed 
at  the  section  meetings  of  the  Asso- 
ciated Manufacturers  of  Electrical 
Supplies. 

Adoption  of  a  uniform  method  of 
procedure  on  rates  throughout  the 
state  is  being  advocated  by  the  com- 
mittee on  electric  service  rates  of 
the  Iowa  Section,  N.  E.  L.  A. 

Practical  instruction  will  be  en- 
larged at  the  Massachusetts  Insti- 
tute of  Technology  by  opening  com- 
mercial departments  as  well  as 
shops  of  the  General  Electric  Com- 
pany to  students  taking  co-operative 
educational  courses. 

The  right  of  the  .\ndroscoggin 
Electric  Company  to  sell  electrical 
energy  in  the  town  of  Leeds  has 
been  affirmed  by  the  Maine  Public 
Utilities  Commission  against  the 
protest  of  the  Monmouth  Electric 
Company  and  the  Turners  Falls 
Power  Company,  operat'ng  in  ad- 
jacent tei'ritory. 

An  annual  loss  of  $300,000,000 
arises  from  accidents  due  to  de- 
fective lighting,  according  to  an  in- 
surance expert  speaking  before 
safety  and  lighting  engineers. 

The  fact  that  the  average  rise 
in  prices  of  electrical  equipment  has 
been  much  less  than  in  most  other 
lines  of  industry  and  the  further 
fact  that  many  manufacturers  are 
working  on  high-priced  materials 
bought  under  contract  several 
months  ago  are  proving  embarras- 
sing to  the  electrical  trade  in  con- 
nection with  the  prevailng  effort 
of  the  public  to  force  down  the 
prices  of  all  commodities. 

Decrease  In  costs  of  raw  mate- 
rials, especially  copper  and  cotton, 
ami  the  cutting  out  to  a  large  degree 
of  overtime  work  in  factories,  while 
their  tendency  is  ti  br'ng  lower 
prices  for  finished  electrical  prod- 
ucts, will  not,  owing  to  various  cir- 
cumstances, have  a  marked  effect  In 
this  direction   ■<\   tlu'  present   time. 

Manufacturers  of  Christmas 
tree  lighting  outfits  report  that  they 
are   unable   In   fill   the   demand. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


CanccIIntion  of  Orders  Slows  Down 
Factory  Outputs 

CANCELLATION  of  orders  which  has  resulted  in  a 
marked  slowing  down  in  the  output  of  some  fac- 
tories was  the  subject  of  considerable  discussion  at  the 
section  meetings  of  (he  Associated  Manufacturers  of 
Electrical  Supplies  held  in  New  York  from  Oct.  18  to 
27.  Although  many  cancellations  have  been  made  on 
account  of  delayed  deliveries,  there  have  been  numerous 
cancellations  for  various  other  reasons,  and  the  total 
has  been  sufficient  to  cause  some  manufacturers  to  cur- 
tail the  number  of  employees.  One  New  England  firm 
has  decided  to  decrease  its  force  by  10  per  cent  and  at 
the  same  time  lengthen  the  working  day  from  nine 
to  ten  hours  without  increasing  wages.  This  was  neces- 
sary in  order  to  keep  the  plant  in  operation  on  a  profit- 
able basis. 

Those  manufacturers  who  have  decreased  the  number 
of  employees  announce  that  there  has  been  a  marked 
increase  in  efficiency  in  their  plants,  and  it  was  the  con- 
sensus of  opinion  that  lower  manufacturing  costs  and 
lower  prices  are  hound  to  follow.  It  is  expected  that 
prices  for  electrical  supplies  will  reach  an  appreciably 
lower  level  within  the  next  six  months,  at  which  point 
they  will  probably  remain  stabilized. 


Difficultips  Met  With  in  Applying 
EnuTgenoy  Coal  Order 

DESPITE  the  softening  of  coal  prices,  numerous 
requests  have  come  to  the  National  Committee  on 
Gas  and  Electric  Service  for  assistance  in  one  form  or 
another  from  utilities  that  are  nervous  about  their  coal 
supply,  but  in  most  cases  the  requests  are  for  a  con- 
tinuance of  the  assigned-car  privilege.  It  does  not  seem 
to  be  generally  understood  that  under  the  new  public 
utilities  service  order  assigned  cars  are  to  be  given 
only  when  it  has  been  proved  positively  that  coal  can- 
not otherwise  be  obtained. 

George  W.  Elliott,  the  secretary  of  the  National  Com- 
mittee on  Gas  and  Electric  Sendee,  points  out  that  his 
committee,  which  is  working  in  co-operation  with  the 
Interstate  Commerce  Commission,  can  look  after  the 
distribution  of  coal  only.  It  has  developed  in  numerous 
cases  that  the  utility  has  no  contract  for  coal.  If  the 
utility  is  not  protected  by  a  contract,  it  is  ditfijcult  for 
the  committee  to  be  of  sen'ice,  although  in  some  cases 
relief  has  been  given  under  those  conditions  through 
the  help  extended  by  the  National  Coal  Association. 
Wherever  it  has  been  established  that  an  emergency 
exists  the  coal  was  obtained  through  arrangement  \vith 
the  contracting  opei'ator. 

There  has  been  some  difficulty,  Mr.  Elliott  said,  in 
determining  just  what  constitutes  an  emergency.  In 
some  cases  four  days'  supply  of  coal  is  regarded  as  the 


minimum  amount  which  can  he  allowed  as  a  margin  oi 
safety.  In  fact,  each  case,  he  said,  must  be  considered 
separately,  since  so  much  depends  on  the  probability 
of  securing  coal  quickly. 


Almost  $50,000,00(»  ^ew  Electrical 
Financing  This  Week 

FOUR  large  issues,  totaling  $48,375,000  in  the  last 
six  days,  marked  a  high  record  in  weekly  electrical 
financing.  The  largest  issue  was  $30,000,000  in  ten- 
year  7  per  cent  gold  bonds  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  offered  at  94;,  to  net  7v  per 
cent.  The  other  three  issues  were  by  light  and  power 
companies.  The  Pennsylvania-Ohio  Power  &  Light 
Company  has  .sold  $13,000,000  of  twenty-year  first  and 
refunding  mortgage  7j  per  cent  bonds  at  96',  to  yield 
7.85  per  cent.  The  other  two  issues  are  smaller,  as  fol- 
lows: $2,750,000  Conemaugh  Power  Company  first 
mortgage  ten-year  8  per  cent  bonds  at  99,  to  yield  about 
8.15  per  cent,  and  $2,625,000  San  Joaquin  Light  &  Power 
Corporation  8  per  cent  convertible  collateral  trust  bonds, 
due  Nov.  1,  1935.  at  par. 


Electrification  Now  Merely  a  Question  of  ^ 
Whether  It  Will  Pay 

WITH  facts  on  which  to  base  their  contentions, 
proponents  of  electrical  and  of  steam  operation  of 
railroads  made  it  clear  last  week  at  one  of  the  mo.st 
interesting  meetings  ever  devoted  to  this  subject  that 
electrification  will  come  only  as  a  result  of  individual 
roads  being  convinced  that  the  return  secured  will  war- 
rant the  expenditure  involved.  This  subject  was  de- 
bated before  a  joint  meeting  of  the  New  York  sections 
of  the  American  Institute  of  Electrical  Engineers  and 
the  American  Society  of  Mechanical  Engineers  and  the 
railroad  section  of  the  A.  S.  M.  E.,  with  its  chairman, 
E.  B.  Katte,  presiding  in  conjunction  with  H.  W.  Buck 
and  W.  S.  Finlay,  .Jr.  Each  side  was  represented  by 
manufacturers  and  operators,  who  were  well  qualified 
to  bring  out  the  essential  facts.  Keen  interest  was 
evinced  by  those  in  attendance,  who  filled  the  hall  and 
all  available  standing  room.  On  the  platform  and  in 
the  audience  were  many  "old-timers"  prominent  in  the 
early  discussions  of  electrification  problems. 

Among  the  most  ardent  advocates  of  railroad  electrifi- 
cation who  took  part  in  the  discussion  were  Frank  .1. 
Sprague,  called  the  "father  of  electric  traction";  A.  H. 
Armstrong,*  chairman  of  the  electrification  committee 
of  the  General  Electric  Company;  F.  H.  Shepard.  direc- 
tor of  heavy  traction  for  the  Westinghouse  Electric  & 
Manufacturing  Company:  C.  H.  Quinn,  chief  electrical 
engineer  of  the  Norfolk  &  Western  Railway  Company; 
A.  L.  Ralston,  mechanical  superintendent  of  the  Ne^\ 
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York,  New  Haven  &  Hartford  Railroad;  R.  Beeuwkes, 
electrical  engineer  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway,  and  E.  B.  Katte,  chief  engineer  electric  trac- 
tion for  the  New  York  Central  Railroad.  Advantages 
of  the  .steam  locomotive  were  presented  by  John  E. 
Muhlfeld,  vice-president  Railway  &  Industrial  Engi- 
neers, Inc.;  F.  -J.  Cole,  American  Locomotive  Company; 
A.  W.  Gibbs,  chief  mechanical  engineer  of  the  Pennsyl- 
vania System ;  W.  L.  Bean,  assistant  general  mechanical 
superintendent  of  the  New  York,  New  Haven  &  Hart- 
ford Railroad;  F.  H.  Hardin,  chief  engineer  of  motive 
power  New  York  Central  Railroad,  and  William  F. 
Kiesel,  Jr.,  mechanical  engineer  Pennsylvania  Railroad. 

It  was  admitted  even  by  the  champions  of  steam  loco- 
motives that  the  electrical  system  is  more  economical 
of  fuels,  involves  lower  maintenance  expense  and  handles 
a  greater  volume  of  traffic,  but  the  question  of  whether 
It  will  pay  to  electrify  roads  already  equipped  for  steam 
proved  to  be  a  bone  of  contention.  Mr.  Muhlfeld  con- 
tended that  a  large  investment  must  be  scrapped  in  elec- 
trifying a  steam  system  and  that  past  comparisons  have 
not  taken  into  consideration  the  economy  of  the  most 
modern  steam  locomotives.  The  necessity  of  more  finan- 
cial data  was  also  expressed  by  Mr.  Cole,  who  contended 
that  all  expenses  incidental  to  electric  operation  and  not 
merely  those  connected  with  locomotion  must  be  charged 
against  electrification.  Although  the  advantages  of  elec- 
trifying the  Chicago,  Milwaukee  &  St.  Paul  Railway,  the 
Norfolk  &  Western,  the  New  York  Central  and  the  Balti- 
more terminal  were  recognized  by  Mr.  Gibbs,  he  said 
they  were  due  chiefly  to  the  mountains,  tunnels,  etc., 
which  were  encountered  and  that  double-tracking  is  an 
alternative  which  should  he  considered  in  most  cases. 
He  also  brought  out  the  point  that  if  branch  lines  are  not 
'  electrified  with  the  trunk  lines,  steam  locomotives  and 
the  necessary  adjuncts  such  as  intermediate  terminals 
will  have  to  be  maintained  anyway.  The  greater  cost  of 
electric  locomotives  as  compared  with  steam  locomotives 
was  emphasized  by  Messrs.  Brown  and  Bean,  and  the 
former  contended  that  the  coal  consumption  of  modern 
steam  locomotives  is  28  to  30  per  cent  less  than  the 
figures  given  in  Mr.  Armstrong's  paper.  (See  page  878.) 

The  cause  of  the  electrification  was  fairly  and  ably 
defended  with  facts  and  actual  performance  data.  Mr. 
Sprague  said  that  his  firm  belief  in  the  coming  suprem- 
acy of  the  electric  locomotive  is  based  on  the  increased 
traffic  capacity  of  roads  which  have  been  electrified. 
This  point  w"s  supported  by  Mr.  Shepard,  who  said 
that  "it  is  entirely  practicable  to  build  an  electric  loco- 
motive to  take  any  train  which  will  hold  together  over 
any  profile  and  at  any  desired  speed." 

The  opinion"  of  the  operating  men  were  particularly 
convincing.  Mr.  Quinn  said  that  the  Norfolk  &  West- 
ern Railroad  had  failed  to  find  a  steam  locomotive  to 
meet  its  needs,  whereas  electric  locomotives  do.  The 
large  steam  units  employed  have  to  move  on  restricted 
.sections  owing  to  excessive  weight  and  the  extra  clear- 
ance required,  but  it  is  not  so  with  the  electric  locomo- 
tive. Comparison  of  the  two  systems  shows  a  25  per 
cent  fuel  saving  and  100  per  cent  more  tonnage  with 
electric  locomotives. 

Although  electric  locomotives  were  attacked  as  being 
constant-speed  machines,  Mr.  Ralston  said  that  he  cnu- 
sidered  them  to  have  sufficiently  flexible  speed.  On  the 
New  Haven  road  they  have  been  hauling  10  to  30  per 
cent  more  than  rated  capacity  and  saved  .$75.'j,000  in 
fuel  alone  during  1919. 
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Dr.  Steinmetz  Advocates  Railway 
Electrification 

RAILWAY  electrification  as  a  means  of  solving  the 
.  coal  shortage  and  the  increasing  freight  congestion 
was  advocated  by  Dr.  Charles  P.  Steinmetz  in  an 
address  before  the  Electric  Club  at  the  Morrison  Hotel 
in  Chicago  on  Oct.  21.  Dr.  Steir.metz  pointed  out  that 
the  railroads  use  the  largest  amount  of  coal  that  any 
single  industry  in  the  country  requires.  Any  equipment 
required  for  railway  fuel  distribution  that  can  be  re- 
leased for  other  uses  is  equivalent  to  an  increase.  The 
electrification  of  the  steam  railways  will  accompli.-^h 
this  in  two  ways.  One  is  by  reducing  the  total  quantity 
of  fuel  required  for  railway  use,  this  saving  being 
estimated  by  Dr.  Steinmetz  from  statistics  gathered 
from  former  coal-burning  roads  at  66  per  cent.  The 
other  is  the  release  of  the  large  amount  of  equipment 
required  to  deliver  fuel  to  a  few  in  place  of  the  many 
coaling  stations  now  required. 


N.  E.  L.  A.  Good-Will  Advertising 
Program  Developing  Rapidly 

THE  good-will  campaign  undertaken  by  the  Public 
Relations  Section  of  the  National  Electric  Light  As- 
sociation is  developing  very  rapidly.  All  the  pamphlets 
thus  far  prepared  are  selling  in  enormous  quantities. 

Brief  messages  to  security  holders  and  prospecti^'e 
security  holders  of  electric  light  and  power  companies 
have  been  prepared  in  the  shape  of  four  pamphlets  with 
attractive  covers.  These  pamphlets  are  the  result  of 
many  conferences  between  the  public  service  securities 
committee  of  the  Investment  Bankers'  Association  of 
America  and  representatives  of  the  executive  committee 
of  the  Public  Relations  Section  of  the  N.  E.  L.  A.  The 
pamphlets  bear  upon  the  back  cover  a  copy  of  a  resolu- 
tion adopted   by   the   Investment   Bankers'   Association. 

P.  L.  Thomson,  chairman  of  the  manufacturers'  ad- 
vertising committee  of  the  Public  Relations  Section, 
reports  that  the  campaign  for  popular-magazine  adver- 
tising over  the  names  of  individual  manufacturers  but 
in  behalf  of  the  electric  light  and  power  industry  should 
be  under  way  within  the  next  few  weeks. 

Ohio,  Oklahoma  and  Missouri  Now  Have 
Utility  Information  Bureaus 

ANNOUNCEMENT  is  made  of  the  completion  of 
l\  three  new  state  committees  on  public  utilit.\ 
information  in  Ohio,  Oklahoma  and  Missouri.  Thest 
committees  repre.sent  all  utility  interests  of  the  state 
and  are  organized  for  the  purpose  of  disseminatin;; 
unbiased  information  through  newsjiapers,  bulletins. 
speakei-s  and  otherwise,  so  that  the  public  may  be  fuil.\ 
advised  regarding  the  problems  of  the  utilities  and  tlio 
public's  own  interest  in  efficient  utility  service.  A  com- 
mittee is  just  lieing  completed  in  Arkansas,  with  A.  C; 
Whidden  of  Pine  KlufT  as  director. 

The  Ohio  committee  has  established  headcpiarters  ; 
901  Illuminating  Building,  Cleveland,  Ohio,  with  Ben 
Jamin  E.  Ling,  an  ex-newspaper  man.  as  director.  Tht 
Oklahoma  committee  will  be  conducted  under  the  aus- 
pices of  the  Oklahoma  Utilities  Association,  with  h. 
A.  Lane,  secretary  of  that  association,  as  director.  The 
Missouri  committee  will  be  conducted  under  the  direc- 
tion of  the  Mis.souri  Association  of  Public  Utilities, 
with  headquarters  at  3725  North  Broadway,  St.  Louis. 
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A.  I.  E.  E.  to  Discuss  Litrliiiiiiif;  IVoW-elion 
at  (;iii<a«;<>  Meeting 

ON  Fill  DAY,  Nov.  12,  the  Anierit-an  Institute  of 
Electrical  Engineers  will  hold  its  three  hundred  and 
sixty-filth  meeting-  under  the  joint  auspices  of  the 
Chicago  Section  and  the  protective  devices  committee. 
The  electrical  section  of  the  Western  Society  of  Engi- 
neers will  participate.  The  following  program  will  lie 
carried  out : 

;i  p.m. — Board  of  director.s'  meeting.  Western  Society  of 
Engineers'  Rooms,  17.'4r>  Monadnock  Block. 

5:1.'')  p.m. — Informal  reception.  City  Club,  ;U.')  Plymouth 
Court. 

.'>:45  p.m. — Dinner,  City  Club. 

7:.'J0  p.m. — Technical  session.  City  Club:  "Lightning- 
Arrester  Spark  Gaps— II,"  by  C.  T.  Allcutt  of  the  West- 
inghouse  P^Iectric  &  Manufacturing  Company;  "Life  of 
Performance  Tests  of  O.xide-Film  Lightninj;  Arresters," 
by  N.  .A.  Lougee  of  the  General  Electric  Company;  "Studies 
in  Lightning  Protection  on  4,000-Volt  Circuits— II,"  by 
D.  W.  Roper  of  the  Commonwealth  Edison  Company;  "Elec- 
trostatic Condensers,"  by  V,  E.  Goodwin  of  the  General 
Electric  Company. 

Canada  Refuses  to  Prohibit  Power  Exjiorts 
Because  of  Situation  in  Ontario 

THE  power  situation  in  Ontario,  particularly  in 
Toronto,  Hamilton,  London,  Windsor  and  other 
cities  and  towns  served  tiy  the  Hydro-Electric  Power 
Commission,  has  become  very  acute  owing  to  the  cutting 
off  on  Oct.  15  by  the  Toronto  Powder  Company  of  a 
supply  of  15.000  hp.  which  it  had  been  previously  fur- 
nishing to  the  commission  under  a  contract  with  the 
Ontario  Power  Company. 

A  conference  was  held  at  the  offices  of  the  provincial 
Hydro-Electric  Commission  in  Toronto  on  Oct.  22  be- 
tween Sir  Adam  Beck,  chairman  of  the  commission,  and 
R.  J.  Fleming,  general  manager  of  the  Toronto  Power 
Comi)any.  The  commission  had  previously  appealed  to 
the  Dominion  government  for  intervention  with  a  view 
to  having  the  government  place  an  embargo  upon  the 
exportation  of  power  to  Buffalo  by  the  Toronto  Power 
Company.  Sir  George  Foster,  acting  federal  Premier, 
replied  that  the  government  could  not  take  any  action 
under  the  electricity  and  fluids  exportation  act  of  1907. 
The  reason  given  was  that  an  embargo  would  arouse 
anti-Canadian  sentiment  in  Buffalo. 

The  contract  with  the  Ontario  Power  Company  under 
which  the  Toronto  Power  Company  is  now  exporting 
18.000  hp.  to  the  Buffalo  General  Electric  Company 
expired  on  Oct.  20.  The  Hydro-Electric  Power  Com- 
mission endeavored  to  purchase  this  power  and  offered 
$20  per  hor.sepower.  Mr.  Fleming  at  the  conference  on 
Oct.  22  said  that  the  contract  with  the  Buffalo  General 
Electric  Comi)any  had  been  renewed.  The  Hydro  offi- 
cers offered  terms  on  a  two-year  contract,  while  the 
Buffalo  company  offered  to  buy  on  a  long-term  basis. 

Sir  Adam  Beck  staled  that  Canada,  under  the  term.s 
of  the  treaty  existing  between  the  United  States  and 
the  Dominion,  is  entitled  to  approximately  liOO.OOO  hp. 
from  the  water  available  at  Niagara  but  is  receiving 
only  325.000  hp.  The  United  SUites,  he  said,  is  deriv- 
ing 510,000  hp.,  w-hile  the  treaty  provides  that  Canada 
shall  receive  power  in  the  ratio  of  36  against  20  for 
the  United  States.  According  to  Sir  Adam,  43,000  hp., 
..•onsisting  of  the  18,000  hp.  now  ;-ring  to  the  Buffalo- 
General  Electric  Company  and  an  additional  25,000  np. 


which  could  be  developed  by  the  Toronto  Power  Com- 
pany, if  made  available  for  the  Hydro-Electric  Power 
Commission,  would  put  that  body  out  of  difficulty  over 
the  winter  of  1920-21.  Sir  Adam  asked  Mr.  Fleming 
if  the  Toronto  Power  Company  were  disposed  to  supply 
this  25,000  hp.  to  the  Toronto  Hydro  Power  Commission 
under  the  judgment  of  the  commission  at  $9  per 
horsepower,  but  Mr.  Fleming  declined  to  consider  the 
proposition,  for  engineering  and  other  rea.sons. 


California  (lomniission  Links  the  State's 
Prosjieritv  with  Hy<lro-Eh'Clricity 

REFERRING  lo  the  estimate  of  experts  that  it  will 
.  require  between  three-quarters  of  a  billion  and  a 
billion  dollars  to  construct  the  neces.sary  hydro-electric 
plants  to  care  for  future  demands  for  power  in  Cali- 
fornia, the  Railroad  Commission  of  that  state,  in  a 
letter  to  the  Governor  transmitting  its  annual  report, 
declared  this  week  that  while  no  estimate  has  been  made 
of  the  probable  necessary  expenditures  to  carry  out  a 
program  for  the  conservation  of  water  for  irrigation 
and  domestic  uses,  the  required  amount  will  undoubtedly 
e<]ual  that  estimated  for  electrical  development. 

Any  halt  in  the  state's  hydro-electric  development  will 
spell  disa.ster,  the  commission  asserts,  and  it  further 
declares  that  the  state's  paramount  need  is  cheap  power. 

It  is  the  commission's  firm  belief  that  financially 
sound  utilities,  functioning  economically  and  efficiently, 
will  successfully  carry  the  burden  of  California's  de- 
velopment. It  is  obvious,  it  says,  that  industrial  and 
agricultural  California  cannot  reach  the  peak  of  de- 
velopment unless  there  stride,  a  step  in  advance,  utilities 
carrying  service  possibilities  "ready  on  demand."  Such 
a  service  can  be  accomplished  only  through  the  fair 
distribution  of  the  costs  and  fair  treatment  of  utility 
consumer,  utility  ow-ner  and  utility  labor.  In  this  con- 
nection the  commission  declares  its  belief  that  utilities 
are  today,  as  the  result  of  regulation,  .selling  their 
product  at  a  price  nearer  that  of  pre-war  days  than  the 
price  of  any  other  commodity. 


Insurance  (lonipanies  Are  Phicing  More 
Emphasis  on  Eh'ctrical  Inspection 

STRICTER  adherence  to  the  clause  in  fire  insurance 
policies  which  provides  that  policy  holders  must  have 
in  their  po.ssession  certificates  of  inspection  covering  the 
electrical  equipment  installed  is  being  required  by  the 
insurance  companies.  So  far  this  year  a  number  of 
cases  have  come  up  in  New  York  City,  involving  a  loss 
of  as  much  as  $30,000  in  a  single  instance,  on  which 
the  insurance  company  has  made  compromise  settle- 
ments on  the  basis  of  50  cents  on  the  dollar  because  the 
holder  of  the  policy  did  not  have  the  proper  inspection 
certificate.  In  all  of  the  cases  it  was  claimed  that  the 
tire  was  of  electric;-l  origin.  Up  to  the  first  of  this  year 
insurance  companies  had  for  the  most  part  accepted 
and  paid  losses  even  though  unapproved  equipment  was 
installed  or  the  inspection  certificate  was  lacking. 

By  withholding  payments  on  losses  where  the  inspec- 
tion re(iuirements  have  not  been  met  the  insurance  com- 
panies hope  to  sound  a  warning  to  policy  holders  who 
are  delinquent  in  this  respect.  Enforcement  of  this 
clause  in  the  policies  will  i-esult  in  the  owners  either 
making  their  electrical  equipment  conform  to  the  under- 
writers'   requirements    or    paying    an    increased    rate. 
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Heavy  October  Snows  Assure  Next  Year's 

Power  for  California 

A  CCORDING  to  Weather  Bureau  statistics  more  snow 
l\.  has  fallen  in  the  Sierra  Mountains  this  month  than 
in  any  October  since  1878,  with  the  exception  of  the 
year  1899,  As  early-season  snow  is  of  much  more  value 
than  snow  which  falls  late  in  the  season,  there  is  every 
reason  for  power  companies  throughout  the  Pacific  Coast 
States  to  be  optimistic  concerning  their  supply  of  water 
for  next  year.  '  Rainfall  in  good  volume  is  reported 
generally  among  the  Coast  states  in  October.  While  89 
inches  of  snow  fell  at  Summit,  Cal.,  twenty-one  years 
ago,  46  inches  has  fallen  in  the  first  two-thirds  of  the 
month  of  October,  1920.  The  mean  snowfall  for  Octo- 
ber is  given  at  13.6  inches. 


Alabama  Commission  Now  Possesses 
Jurisdiction  Over  All  Contracts 

A  RECENT  act  of  the  Alabama  State  Legislature 
increases  the  powers  of  the  Alabama  Public  Service 
Commission  by  giving  it  full  jurisdiction  over  all  public 
utilities  together  with  their  contracts.  By  this  new 
law  the  commission  now  has  authority  to  fix  rates  re- 
gardless of  franchises  or  contracts  held  by  individuals 
and  municipalities  or  utilities  and  individuals  whether 
made  before  or  after  the  act. 


A.  S.  M.  E.  to  Discuss  Fuels,  Power  Supply 
and  Motor-Driven  Sawmills 

MEETING  in  New  York  City  on  Dec.  7  to  10  in 
annual  convention,  the  American  Society  of 
Mechanical  Engineers  will,  in  the  course  of  it.s  program, 
deal  with  a  number  of  topics  of  interest  to  electrical 
engineers  and  central-station  management.  At  a  ses- 
sion on  fuels  the  following  papers  will  be  presented: 
"The  Fuel  Supply  of  the  World,"  by  L.  P.  Breckenridge; 
"The  Low-Temperature  Distillation  of  Coal,"  by  0.  P. 
Hood ;  "Fuel  Conservation  Versus  Money  Conservation," 
by  D.  M.  Myers,  and  "Form  Value  of  Energy  in  Relation 
to  Its  Production,  Transportation  and  Application,"  by 
Chester  G.  Gilbert  and  .Joseph  E.  Pogue.  j 

There  will  also  be  a  session  devoted  to  consideration 
of  the  future  development  of  power.  "Electrically  Op- 
erated Sawmills"  will  be  discussed  by  A.  E.  Hall,  and 
"The  Constitution  and  Properties  of  Boiler  Tubes"  will 
be  the  subject  of  a  paper  by  A.  E.  White. 


supplying  electric  sei-vice,  basing  the  rate  of  return  on 
the  prevailing  costs  of  money,  plus  a  profit,  above  all  the 
costs  of  operation,  including  taxes  and  insurance,  the 
cost  of  money,  the  continuous  maintenance  of  property 
and  the  amounts  required  for  amortization  and  contin- 
gencies, and  including  in  rate  schedules  in  addition  a 
fuel  differentiation. 

The  opinion  was  also  unanimously  expressed  that 
more  publicity  on  the  various  rate  increases  in  the  state 
would  noticeably  ease  the  situation  in  other  towns,  and 
an  effort  will  be  made  to  inform  the  general  public  of  all 
rate  readjustments  throughout  the  state. 


Uniform  Metlio<l  of  Proce«liire  on 
Rates  Advocated  for  Iowa 

ACTIVITY  of  the  committee  on  electric  service  rates 
.  of  the  Iowa  Section  of  the  National  Electric  Light 
Association  began  with  a  meeting  at  Cedar  Rapids. 
Iowa,  on  Oct.  18,  when  the  subject  of  rate  increases  was 
discussed  exhaustively  and  many  differences  of  opinion 
were  expressed.  However,  it  was  agreed  that  a  uniform 
rate  throughout  the  state  was  an  im|)()ssibility  because 
of  varying  conditions,  and  that  therefore  a  uniform 
method  of  procedure  was  the  .sane  end  toward  which 
to  work. 

There  was  prepared  for  presentation  In  the  execulivi' 
council  a  statement  recommending  the  necessity  for  im- 
mediate concerted  action  on  the  part  of  the  electric  utili- 
ties of  the  state  toward  obtaining  rate  readjustments  on 
the  basis  of  investment  in  property  used  and  useful  in 


Coal  Cost  to  Affect  Lighting  Bills 

A  RATE  will  be  applied  to  electric  lighting  bills 
after  Nov.  1  by  the  Pittsfield  (Mass.)  Electric 
Company  which  will  take  excess  coal  cost  into  considera- 
tion. In  a  recent  statement  to  customers  the  company 
pointed  out  that  the  charges  for  electric  lighting  service 
have  increased  very  slightly  since  191.3.  The  maximum 
rate,  12  cents  per  kilowatt-hour,  remains  the  same. 
Since  1916  the  cost  of  coal  has  increased  to  the  company 
from  $4  to  $11,  or  175  per  cent.  Labor  has  increased 
75  per  cent,  and  the  cost  of  money  borrowed  to  build 
lines  and  to  purchase  power-plant  equipment  has 
increased  60  per  cent.  By  careful  operation  the  com- 
pany has  been  able  to  meet  part  of  the  increa.se  in 
expenses,  but  the  rapid  increase  in  the  cost  of  coal 
during  the  past  few  months  makes  it  now  necessary  to 
increase  the  charges  for  electric  lighting  during  the 
months  in  which  the  high  price  of  coal  prevails. 

To  the  present  schedule  of  lighting  rates  will  be  added 
after  Nov.  1  an  "excess-coal-cost  rate,"  to  be  determined 
monthly  by  the  cost  of  coal  during  the  preceding 
month.  This  rate  will  be  0.15  cent  per  kilowatt-hour 
for  each  $1  increase  in  the  cost  of  coal  per  net  ton  in 
the  plant  of  the  company  above  $4.  Should  the  cost  of 
coal  drop  below  $4,  a  corresponding  reduction  will  be 
made.  Reduction  in  the  cost  of  labor  or  in  interest 
rates  on  borrowed  money  will  also  cause  a  prompt  reduc- 
tion in  charges  for  lighting  service. 


Defective  Lighting  Said  to  Cause  Annual 
Accident  Loss  of  $300,000,000 

OUT  of  an  annual  economic  waste  of  $2,000,000,000 
caused  by  accidents,  R.  E.  Simpson,  safety  engineer 
of  the  Travelers'  Insurance  Company,  stated  at  the  joint 
meeting  on  Oct.  22  of  the  American  Society  of  Safety 
Engineers  and  the  New  York  Section  of  the  Illuminat- 
ing Engineering  Society,  it  is  a  conservative  conclusion 
that  15  per  cent  is  due  to  defective  illumination,  or  a 
total  economic  loss  of  .$:'.0(),000,000  yearly  to  the  country. 
This  amount  exceeds  the  total  annual  cost  of  illumina- 
tion. 

By  defective  illumination  i.s  meant  any  violation  of 
the  principles  of  good  lighting.  This  is  nowhere  more 
evident  than  in  the  neglect  of  such  details  as  the  illu- 
mination of  stairwaxs,  passageways  and  storage  space, 
where  as  a  result  there  are  very  many  fatal  falls. 

In  view  of  the  direct  bearing  which  lighting  equip- 
ment has  on  safety  conditions,  the  importance  of  keep- 
ing the  etiuipment  in  first-class  operating  condition  and 
the  responsibility  in  this  regard  of  the  man  who  is 
maintaining  the  apparatus  were  emphasized  by  A.  J. 
Thompson  in  his  discu.ssion  on  disconnecting  hangers. 
H.  F.  .1.  Porter,  consulting  engineer  of  the  Society  for 
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Electrical  Development,  called  attention  to  th"  relation 
betwpen  sharpness  of  vision  and  reduction  of  accidents, 
sayinK  that  the  employer  should  feel  obligated  to  see 
that  his  employees,  if  their  sijrht  is  defective,  shall  have 
an  opportunity  to  be  fitted  with  the  proper  glasses. 

It  is  not  possible  at  the  present  time  to  define  good 
industrial  lighting.  S.  E.  Doane,  National  Lamp  Works, 
remarked.  The  view  of  what  constitutes  good  illumina- 
tion has  changed,  and  while  15  or  24  foot-candles  might 
now  be  considered  excellent  practice  for  certain  indus- 
tries, it  is  not  entirely  improbable  that  twice  these 
values  will  be  considered  the  best  intensities  in  the  near 
future.  S.  (I.  Hiblien,  Westinghouse  Lami)  ('onipan\'. 
showed  the  definite  relation  of  maintenance  of  lighting 
equipment  to  safety  arising  from  the  depreciation  of 
illumination  through  accumulation  of  dirt  on  fixtures. 


Propo.sed  Reorganizutiou  of  American 
Bureau  of  Welding 

A  PLAN  for  the  reorganization  of  the  American 
Bureau  of  Welding,  proposed  by  Prof.  C.  A.  Adams, 
director  of  the  bureau,  will  be  discussed  at  a  meeting 
of  the  bureau  on  .\ov.  22  at  3S  West  Thirty-ninth  Street, 
New  York  City.  This  plan  is  briefly  that  the  bureau  be 
organized  as  the  general  welding  research  advisory 
committee  of  the  American  Welding  Society  and  also  of 
the  engineering  division  National  Re.search  Council. 

The  new  scheme  was  explained  by  Professor  Adams 
before  the  American  Welding  Society  on  Oct.  25  and 
was  heartily  indorsed  by  several  of  the  older  members. 
A  tentative  program  offered  at  that  meeting  was  partly 
as  follows: 

1.  Staniianiizf  wclilinn'  procoiluio,  in  so  far  as  possible, 
for  each  proccs.s  and  for  each  application. 

2.  Compile  data  as  to  strength,  ductility,  cost,  etc.,  of 
welds  made  by  the  various  methods. 

3.  Develop  a  standard  training  course. 

4.  Collect  impartial  data,  based  on  tests,  on  efficiencies, 
pounds  of  metal  deposited  per  hour  and  per  kilowatt-hour, 
power  factor,  etc.,  and  data  on  spot,  electro-percussive  and 
automatic  arc  welding,  etc. 

5.  Compile  impartial  information  on  materials,  such  as 
fluxes,  electrodes  and  welding  rods. 

6.  Standardize  methods  for  inspecting  and  testing  welds. 

7.  Make  sets  of  sample  fractured  welded  test  specimens 
of  specific-  materials  made  by  standard  procedure,  which 
will  be  furnished  to  those  interested  upon  pa>niient  of  a 
pi'oper  fee. 

8.  Revise  and  standardize  welding  nomenclature. 


Harrinian  Favors  St.  Lawrence 
Power  Development 

HENRY  1.  HARRIMAN,  president  of  the  New  Eng- 
land Power  Company,  Boston,  advocated  the  devel- 
opment of  the  St.  Lawrence  waterway  and  power 
resources  at  a  hearing  Oct.  18  in  Boston  before  the  in- 
ternational commission  charged  with  investigating  the 
project.  He  said  that  in  113  miles  the  St.  Lawrence  falls 
91  ft.  (28  m.)  and  that  in  the  70  miles  (112  km.)  of 
rapids  above  Montreal  it  falls  230  ft.  (70  m.)  more.  The 
mean  flow  is  241,000  ft.  (6.750  m.)  per  second,  giving 
a  continuous  capacity  of  4,000,000  hp.  of  electrical 
energy.  The  Great  Lakes  act  as  a  reservoir  in  equaliz- 
ing this  flow  within  25  per  cent  of  the  mean. 

The  possible  output  from  this  development,  it  was 
oointed  out,  would  be  24.000.000.000  kw.-hr.  a  year, 
equivalent  to  the  energy  of  24,000,000  tons  of  coal 
burned  in  the  most  modern  steam  plants.    All  the  public 


utilities  of  the  state  of  New  York  and  of  New  England 
combined,  he  stated,  produce  less  than  5,400,000,000 
kw.-hr.  yearly,  oi-  about  one-fourth  the  annual  output  of 
the.se  great  water  powers.  If  the  United  States  pays 
half  the  cost  of  the  St.  Lawrence  development,  the 
si)eaker  .said,  it  should  be  entitled  to  not  merely  one- 
(juarter  of  the  power  which  will  be  developed  on  the 
American  side  of  the  border  but  one-half  the  total  power. 
If  the  upper  estimate  of  $250,000,000  is  accepted  as  the 
probable  cost,  one-tenth  of  a  cent  per  kilowatt-hour  set 
aside  for  interest  payments  and  sinking  fund  require- 
ments will,  when  the  power  is  sold,  pay  the  entire  in- 
terest charge  and  .set  up  a  sinking  fund  that  will  retire 
the  entire  capital  expense  in  thirty-five  years. 


OnUirio  Hy<lro-Electric  Conuni.ssion 

Favors  St.  Lawrence  Plan 

AT  A  MEETING  of  the  International  Joint  Commis- 
l\  sion  for  the  deepening  of  the  St.  Lawrence  River 
held  at  Kingston,  Ontario,  on  Oct.  11,  Sir  Adam  Beck, 
chairman  of  the  Ontario  Hydro-Electric  Power  Commis- 
sion, presented  a  preliminary  report  of  the  survey  made 
by  the  commission  of  the  St.  Lawrence  River  from 
Kingston  to  Montreal.  The  report  pointed  out  that  in 
all  consideration  of  the  work  navigation  and  power  could 
not  be  .separated.  They  were  so  intimately  connected 
that  one  could  not  be  .sacrificed  to  the  advantage  of  the 
other.  It  was  estimated  that  power  equivalent  to  the 
extent  of  20,000,000  tons  of  coal  per  year  could  be 
developed,  which  was  moi-e  than  the  entire  importation 
of  coal  into  Canada  per  year. 


Industrial  Ligliting  Exhibit  to  Open  in 
San  Francisco 

THE  industrial  lighting  exhibit  committee  of  the 
California  Electrical  Co-operative  Campaign  has 
completed  all  the  preliminary  arrangements  and  expects 
to  have  a  permanent  industrial  lighting  exhibit  com- 
pletely installed  and  operating  in  San  Francisco  by 
Nov.  1.  The  exhibit  in  Los  Angeles  has  been  delayed 
owing  to  difticulty  in  finding  a  suitable  location.  These 
exhibits  follow  a  similar  and  succeBsful  lighting  exhibit 
at  the  Pasadena  convention  of  the  National  Electric 
Light  Association  this  year. 


Electrical  Christmas  Campaign 

THK  Society  for  Electrical  Development  has  just  mailed 
to  the  industry,  both  members  and  non-members,  copies 
of  the  Christmas  campaign  issue  of  its  monthly  sales  service 

with  complete  plans  and  de- 
scription.s  of  all  the  mate- 
rial and  advertising  cuts 
available  for  the  campaign. 
Tlie  advertising  program  is 
cleverly  built  around  Santa 
Claus,  with  a  man  and  a 
woman,  as  shown  herewith, 
whispering  in  his  ear  to 
say  'Merry  Christmas  elec- 
trically." The  society  is 
trying  to  broaden  this  cam- 
paign to  include  the  entire 
industry,  non-members  of 
the  S'lciety  as  well  as 
members,  and  is  ready  to  do 
all  in  its  nower  to  promote 
buying  of  electrical  gifts. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  to- 
gether with   brief  notes  of  general 

interest. 


Progres.s  at  Binghamton,  N.  Y. — The 

month  of  September  was  the  largest 
month  in  kilowatt-hour  output  and  kilo- 
watt demand  in  the  history  of  the  Bing- 
hamton Light,  Heat  &  Power  Company, 
the  gross  output  being  2,186,620  kw.- 
hr.,  which  is  an  increase  of  9i  per  cent 
over  August,  1920,  and  of  .50  per  cent 
over  September,   1919. 

Pole  Lines  in  New  Jersey^ — The  New 
.Jersey  State  Highway  Commission  has 
decided  that  electric  companies  may 
erect  pole  lines  along  state  roads  at 
places  designatsd  by  the  state  highway 
engineer,  but  that  the  companies  must 
paint  all  poles  white  to  a  height  of  6  ft. 
from  the  ground  so  that  they  may  act 
as  a  danger  signal  at  night  to  motorists 
and  others. 

A  Giant  Electric  Sign. — One  of  the 
largest  electric  signs  in  the  United 
States  is  being  installed  on  the  roof  of 
the  new  plant  of  the  Berkshire  Knitting- 
Mills  at  Wyomissing,  Pa.  The  sign 
will  be  .■^6.5  ft.  long  and  21  ft.  high  and 
".'ill  require  about  4..'')00  10-watt  lamps. 
The  letters  of  the  display,  "Berkshire 
Knitting  Mills — Hosiery  as  You  Like 
It,"  will  bo  10  ft.  high. 

Nebraska  Company  Boosts  Own 
Rates. — The  Central  Power  Company  of 
Kearney,  Neb.,  havin"?-  failed  to  induce 
the  city  commissioners  to  authorize  a 
20  per  cent  increase  in  rates  on  elec- 
tricity, took  the  initiative  by  announc- 
ing the  new  rate  effective,  retroactive 
from  Sept.  1.  The  Railroad  Commis- 
sion, it  is  asserted,  refused  to  act;  the 
city  commission  contended  it  was 
I)owerless  to  alter  rates,  and  litigation 
through  the  Supreme  Court  would  have 
involved  too  much  delay.  The  company 
therefore  decided  to  put  the  rate  into 
force  and  await  results. 

Disposing  of  E.xcess  Energy  from 
Kerckhoff  Project. — Completion  by  the 
San  .loa(|uin  Light  &.  Power  Corpora- 
tion of  the  Kerckhoff  power  plant  and 
of  steam  plants  at  Bakersfield  and  Mid- 
way having  made  available  electrical 
energy  beyond  its  needs,  the  Pacific 
Gas  &  Electric  f!ompany  has  applied  t  ■ 
the  California  Railroad  Commission  for 
authority  to  enter  into  an  agreement 
with  the  San  .Joaquin  company  undei' 
which  the  e.xcess  energy  may  be  de- 
livered to  the  Pacific  system.  The  com- 
mission is  asked  to  approve  a  plan  by 
which  the  Pacific  company  will  advance 
to  the  San  .Joatjuin  company  sufficient 
funds  to  construct  an  electric  trans- 
mission line  from  the  Kerckhoff  plant 
to  its  electric  substation  in  Merced  City. 
The  delivery  to  th"  Pacific  company  is 
to  be  mad"  in  th"  city  of  Newnnn.   The 


commission  is  also  asked  to  fix  the 
amount  to  be  paid  for  the  excess  energy 
by  the  Pacific  company. 

Standing  Committee  on  Rural  Serv- 
ice.— A  sign  of  the  times  is  the  i-eported 
decision  of  the  executive  committee  of 
the  Ohio  Electric  Light  Association  to 
appoint  a  new  standing  committee  on 
rural  service.  "There  is  so  much  to  be 
learned  about  this  class  of  business," 
says  the  association's  monthly  bulletin, 
"and  so  many  angles  to  its  make-up 
that  this  committee  will  have  plenty  to 
do  for  a  time  at  least." 

Damming  the  Chattahoochee. — To  re- 
place rock-crib-fill  dams  near  River- 
view,  Ala.,  on  the  Chattahoochee  River, 
which  were  washed  away  in  last  win- 
ter's floods,  a  stone  structure  900  ft. 
long  is  being  built  from  the  Georgia 
shore  to  Campbell  Island  which  with  a 
dam  now  connecting  that  island  with 
the  Alabama  side  will  make  a  continu- 
ous barrier  across  the  river,  thus  insur- 
ing uninterrupted  hydro-electric  power 
in  that  region. 

Rutland  Company  Employees  and 
Consumers  Buy  Stock. — The  Rutland 
(Vt.)  Railway,  Light  &  Power  Com- 
pany has  begun  selling  its  7  per  cent 
cumulative  preferred  stock  to  consum- 
ers and  employees,  this  being  the  first 
time  that  an  opportunity  to  acquire 
stock  has  been  given  them.  To  dis- 
pose of  this  stock  about  125  employees 
are  organized  into  teams,  each  team  be- 
ing headed  by  a  captain,  and  prizes  are 
offered  for  the  best  records.  Success 
seems  assured,  ninety-six  shares  hav- 
ing been  sold  for  cash  and  ninety-eight 
shares  on  the  installment  plan  in  the 
first  week. 

Electrical   Development  in   India. — In 

a  paper  recently  read  before  an  engi- 
neering congress  in  Lahore,  India,  the 
writer  estimated  the  total  electrical  in- 
stallations in  India  as  being  only  0.742 
watt  per  head  of  population,  which  com- 
pared with  ;?3  watts  in  the  British  Isles, 
56.9  in  South  Africa,  G1.8  in  Australia 
and  148  in  Canada.  India,  the  author 
said,  has  not  the  same  incentive  to  ex- 
ploit the  water  power  available  because 
her  industry  is  in  the  main  agricultural, 
labor  is  low-priced  and  the  native  popu- 
lation have  few  wants.  Two  large 
projects  are,  however,  under  consider- 
ation— a  60,000-kw.  develojiment  on  the 
Sutloj  and  a  10,000-kw.  development  on 
the  Ravi  River.  Of  these  the  former 
is  the  more  economical.  Nati<maliza- 
tion  of  the  water  powers  of  India  was 
favored  in  the  paper  as  the  best  means 
to   insure  development. 


Associations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations  is  printed  in  the  first 
issue  of  each  month. 


Montreal  Electrical  Club. — The  Mon- 
treal Weekly  Electrical  Luncheon  has 
changed  its  name  to  the  Montreal 
Electrical  Club.  W.  H.  Winter  has 
been  elected  president  and  T.  H.  Chen- 
nel   secretary-treasurer. 

.Jovian  Order. — The  date  of  the  annual 
convention  of  the  .Jovian  Order,  to  be 
held  at  the  American  Hotel  .\nnex,  St. 
Louis,  has  been  changed  to  Nov.  25  and 
26,  so  as  not  to  conflict  with  the  dates 
selected  by  any  other  organization. 

American  Welding  Society. — "The 
United  States  Navy's  Arc-Weld  Battle 
Towing  Target  No.  60"  was  described 
by  James  W.  Ovens  of  the  Norfolk 
(Va.)  Navy  Yard  at  a  meeting  of  this 
society  in  New  York  on  Oct.  25. 

Radio  Club  of  America. — This  club 
met  at  Columbia  University,  New  York, 
on  Oct.  22  to  listen  to  a  paper  by  Julius 
G.  Aceves,  assistant  research  engineer 
to  Prof.  M.  I.  Pupin,  on  "Determination 
of  Resistance,  Inductance  and  Capacity 
by  the  Wheatstone  Bridge  Method." 

Philadelphia    Section,    A.    I.   E.    E. — 

Officers  of  this  section  for  1920-21  are 
as  follows:  Chairman,  C.  E.  Bonine; 
secretary  and  treasurer,  R.  B.  Mateer; 
assistant  secretary,  Raymond  Bailey, 
managers,  P.  H.  Chase,  E.  B.  Tuttle, 
C.  W.  Fisher,  B.  Reynolds  and  L.  J. 
Costa. 

Association  of  Iron  and  Steel  Elec- 
trical Engineers. — The  Philadelphia 
Section  of  this  association  is  to  meet 
on  Saturday,  Nov.  6,  when  "Electric 
Heat  Treatment — Present  Practices 
and  Future  Possibilities,"  will  be  dis- 
cussed by  George  P.  Mills,  Electric  Fur- 
nace Construction  Company,  Philadel- 
phia; J.  R.  Bower,  American  Car  & 
Foundry  Company,  Berwick,  Pa.,  and 
James  E.  Wilson,  Treadwell  Engineer- 
ing Company,  Easton,  Pa.  On  Monday. 
Nov.  8,  the  Cleveland  District  Section 
will  discuss  a  paper  by  Gordon  Gage, 
chief  electrician  American  Rolling  Mill 
Company,  Middletown,  Ohio,  on  "Slip 
Regenerators  Versus  Notchbacks." 


Coming  .Meetings  of  Electrical 

In.slHtrti'  of  IlHrlio  lOnjrtnfcrs — Xfw  Vorl< 
.V..V.    :). 

.VsHOfifitiitii  of  Irriii  aiif]  Stct-I  Electrical 
I'liiKinciT.s — I'liil;><li'l|i|ii:i  Section.  Nov.  6: 
Cleveland    Section,    .Vov.    8. 

.N'allonal  Association  of  llallwiiy  ami 
I'nlilic  nillltieH  Commissioners — ^VaHl^inK- 
If,n.    Nov.    !). 

.Snclely  of  Naval  ArchlloctH  and  Marine 
!Onj;ineera — New    York.    Nov.    11.12. 

Amera-an  Institute  of  Mloctrlcal  Mntri- 
neers — ChlcaKO   .'Section.    Nov.    11!. 

lOIi'CtrIc  I'ower  Cliih — Hot  Sprlnci.  Va.. 
Nov.    1.1-18, 

Klorlila  Ice  and  I'lilill'  I'tilltles  As.Mncia- 
I'un — Miami.    Fla.,   .\"nv     l.">   and    1  fi. 


and  Other  Technical  Societies 

National  Electric  Light  .Association — 
Sitiitlieastern  Geopraphic  Division.  Miami, 
i'^la..  Nov.  17-19.  (For  i>rogram  see  issue 
of  Oct.   23,   page   g'l.'i.) 

Klcctrleal  Supply  .lobbors'  .Association — 
Cleveland,    Nov,    17-1!<. 

-American  Engineering  Council — ^Vasll• 
ington.  Nov.  18-2".  (For  program  Sir 
issue   of  Sc'Pt,    2."i.  page    651.) 

.Invian  Order — .St.  l.ouis.   Nov,   2,S  and  2fi. 

.American  Physical  Society — Cleveland. 
Nov.  27;  aiuuial  meeting  Chicago.  Dec.  28- 
.Tan.    1. 

.American     Socielv    \^^    Meeliani,":il     Engl- • 
iieers — XcM\-    >'nrk,   l)ec    7-10. 
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Commission 
Rulin£cs 


Important  decisions  of  various  stall- 
bodies  Involving  or  alTcctIng  elec- 
tric light  and  power  utilities. 


Character  of  Service — Inefficiency. — 

The  customers  of  an  electric  company 
should  not  be  compelled  to  pay  for  the 
operation  of  an  inefficient,  obsolete  anil 
worn-out  plant,  the  New  York  Publir 
Service  Commission  for  the  Second  Dis- 
trict has  asserted.  Fijiures  which  show 
an  increase  in  the  unit  cost  of  produc- 
tion of  electricity  of  OS. 9  per  cent  for 
the  year  1918  over  1917,  and  of  more 
than  61  per  cent  for  1918  over  1916. 
show  a  steady  deterioration  in  the 
efficiency  of  the  plant  or  in  the  business 
management. 

Means  of  Arriving  at  Just  Returns 
Where  Several  Municipalities  Are 
Served. — .lust  and  reasonable  rates  for 
electric  utility  service  within  a  munic- 
ipality wherein  the  plant  is  situated  and 
from  which  nearby  municipalities  are 
supplied  by  transmission  line  are  ascer- 
tained, according  to  the  Missouri  Public 
Service  Commission,  by  considering  the 
system  as  a  unit,  after  eliminating  the 
expense  and  return  due  to  the  transmis- 
sion line,  and  then  assigning  the  greater 
portion  of  the  burden  of  the  transmis- 
sion line  to  the  communities  served 
thereby. 

Coal  Clause  Authorized  in  Indiana. — 
.•\uthority  to  vary  electric  power 
charges  fifteen-hundredths  of  a  cent  a 
kilowatt-hour  for  each  5  cents  up  or 
down  from  an  average  monthly  coal 
tost  of  $,3.70  a  ton  is  contained  in  an 
order  the  Indiana  Public  Service  Com- 
mission has  issued  applicable  to  the 
Muncie  district,  served  by  the  Indiana 
General  Service  Company.  The  com- 
mission authorized  the  company  to  in- 
crease the  last  two  steps  in  its  second- 
ary power  rates  so  as  to  produce  about 
$2,000  more  revenue  a  month.  Only 
one  or  two  large  companies  are  atTecte<l 
by  the  specific  increase,  it  is  said  in  the 
order. 

Pacific  Power  &  Light  Rate  Increases 
Granted. — The  Public  Service  Commis- 
sion of  Washington  on  Sept.  29  handed 
down  a  decision  in  the  case  of  the 
Pacific  Power  &  Light  Company.  Port- 
land, Ore.,  concerning  applications  for 
rate  increases  made  in  March  on  all 
cities  and  towns  served  by  the  com- 
pany in  "Washington,  involving  gross 
annual  increases  of  $240,000.  .All  the 
company's  requests  were  granted,  with 
substantial  modifications,  however,  in 
the  cities  of  Yakima,  Walla  Walla, 
Pomeroy  and  Toppenish,  where  the  in- 
crease asked  was  held  to  be  excessive. 
The  increases  cover  domestic  and  com- 
mercial metered  lighting,  flat  commer- 
cial lighting  and  commercial  and  flour- 
milling  power.  No  chan.ge  was  asked 
for  in  c  lokiiig  or  irrigation  power. 


Special  Rates  Given  to  City  by  Fran- 
chise Invalid.— The  Public  Utilities 
Commission  of  Idaho,  in  passing  upon 
the  application  of  the  Utah  Power  -6 
Light  Company  for  authority  to  apply 
a  regular  schedule  for  emergency  ser- 
vice to  the  city  of  Idaho  Falls  in  con- 
nection with  the  operation  of  its  mu- 
nicipal plant--the  city  on  its  part  claim- 
ing the  privilege  of  a  special  rate  by 
the  terms  of  a  franchise  granted  by 
it  to  the  power  company  in  1907  and 
running  twenty  years — has  declared 
that  no  municipality  can  delegate  by 
franchise  authority  not  vested  in  it 
by  the  state  nor  claim  privileges  as  a 
customer  not  in  accordance  with  the 
rates  and  rules  and  regulations  fixed 
by  statute  ci)Vering  commission  regu- 
lation. "Our  attention  has  not  been 
called,"  says  the  commission's  order,  "to 
any  provision  of  the  public  utilities  law 
which  authorizes  or  justifies  the  public 
utilities  corporation  applicant  hea'ein 
to  make  any  charges  to  the  city  of 
Idaho  Falls  for  service  rendered  other 
01  different  than  those  specified  in  its 
schedules  on  file  and  in  effect  at  that 
time.  It  is  therefore  ordered  that  the 
petition  be  granted  and  that  applicant 
be  required  to  apply  such  rates  for 
service  as  are  named  in  schedules  on 
file  at  the  time  the  service  is  given." 

Vermont  Commission  on  Principles 
of  Valuation. — In  finding  unfounded  a 
complaint  that  the  power  rates  of  the 
Montpelier  &  Barre  Light  &  Power 
Company  were  unreasonable,  the  Ver- 
mont Public  Service  Commission  made 
the  following  among  other  observa- 
tions upon  the  principles  underlying 
\aluation:  (1)  The  fair  present-day 
\alue  is  the  proper  basis  for  rate  mak 
ing.  (2)  Original  cost  taken  alone  i; 
not  a  proper  basis  for  determining 
present-day  values,  but  is  entitled  to 
consideration.  (3)  It  is  not  just  to  fix 
values  upon  present-day  pric's  if  these 
:ire  abnormally  high  or  low.  (4)  A 
\aluation  based  upon  average  prices 
for  ten  years  including  the  war  period 
ought  to  produce  as  fair  results  as  it 
i^  possible  to  obtain.  (."))  \  fiat  esti- 
mate of  $20  per  horsepower  as  applieil 
to  different  water  powers  of  a  hydro- 
electric company  could  not  be  approved 
where  in  fixing  such  value  no  consid- 
eration was  given  to  the  probable  cost 
of  development  and  th's  cost  would 
vary.  (6)  In  determining  the  cost  of 
leproduction  new  there  should  be  added 
to  the  sum  obtained  by  estimating  the 
actual  cost  of  the  several  units  of  which 
the  property  is  composed  a  sum  to 
represent  the  overhead  expenses  inci- 
dental to  the  construction  of  the  plant 
as  a  whole  and  not  assignable  to  any 
particular  unit.  (7)  The  accrued  defi- 
cit of  a  utility  from  the  time  it  came 
into  the  hands  of  the  present  owners 
could  not  be  allowed  as  going  value 
since  such  a  method  would  guarantee 
the  utility  against  all  losses.  (8)  Re- 
production cost  new  should  be  reduced 
by  a  sum  which  would  leave  that  figure 
fairly  representative  of  the  value  of  the 
properties  as  they  in  fact  exist  at  the 
time  of  valuation. 


Recent  Court 
IJecisions 


lindings  of  liigher  courts  in  U-eal 
cases  involving  electric  light,  powci 
and  other   public   utility  companic- 


Jury  Rntitlc(,  to  Know  that  Wit- 
nesses in  Damage  Suit  Represent  In- 
surance Company. — In  an  action  for  the 
death  of  a  servant,  while  it  would  have 
been  an  error  to  disclose  to  the  jury 
the  fact  that  an  insurance  company  was 
bound  by  contract  to  indemnify  the 
defendant,  the  Supreme  Court  of  Mis- 
souri observed  in  Snyder  vs.  Wagner 
Electric  Manufacturing  Company,  yet  if 
the  insurance  company  chose  to  pro- 
duce its  own  witnesses,  the  jury  was 
entitled  to  know  whom  they  represented 
and  to  have  their  interest  in  the  case 
disclosed.     (223  S.  W.  911.)* 

Missouri  Commission  Law. — The  Su- 
preme Court  of  Missouri  has  held,  in 
State  ex  rel.  Case,  that  the  statute 
providing  that  writs  to  review  orders 
of  the  Public  Service  Commission  may 
be  sued  out  of  the  circuit  court  of  the 
county  where  the  hearing  was  held  or 
in  which  the  commission  has  its  prin- 
cipal office  is  not  voi<l  under  the  con- 
stitution, the  condition  th,  jurisdiction 
shall  depend  on  a  hearing  having  been 
held  being  a  reasonable  one  and  the 
presumption  being  that  the  commission 
in  fixing  a  place  for  hearing  will  exer- 
cise sound  discretion  and  consider  the 
convenience  of  the  parties  and  wit- 
nesses. Where  the  commission  held  a 
hearing  on  a  rate  case  first  in  one 
county  and  afterward  in  another  coun- 
ty, the  Circuit  Court  of  the  latter  coun- 
ty had  jurisdiction  to  review  the  com- 
mission's order.     (22.3  S.  W.  664.) 

.Assumption  of  Risk  by  Lineman 
(Question  for  .lury. — In  Clark  vs.  Kansas 
City  Light  &  Power  Company,  a  verdict 
against  the  company  for  the  death  of  a 
lineman  through  contact  with  improp- 
erly insulated  2,300-volt  wires  was 
reversed  by  the  Kansas  City  Court  of 
Appeals  and  the  cause  remanded  to  the 
inferior  court  because  of  inadmissible 
and  prejudicial  testimony  to  the  effect 
that  it  was  customary  to  send  another 
man  up  a  pole  with  a  lineman  to  help 
him.  which  in  this  case  had  not  been 
done.  The  court  found,  however,  Lnat 
as  a  matter  of  law  the  man  could  not 
be  held  negligent  if  he  faile<l  to  observe 
that  the  insulation  was  in  bad  condition 
and  that  as  a  matter  of  law  he  did  not 
assume  the  risk  when  on  his  foreman's 
order  he  ascended  the  pole,  these  being 
questions  for  the  jury.  An  instruction 
that  it  was  defendant's  duty  to  exer- 
cise the  utmost  care  to  keep  its  high- 
tension  wires  adequately  protected  was 
not  erroneous.    (223  S.  W.  984.) 


•The  left-hand  numl>ors  refer  to  the 
volume  and  tiie  right-iuiml  nunilters  to  the 
l<age  or   tin-   National  Kei>orter  System. 


898 


ELECTRICAL     WORLD 


Vol.  76,  No.  18 


L.  M.  Klauber,  who  has  recently  been 
promoted  to  be  general  superintendent 
of  the  San  Diego  (Cal.)  Consolidated 
Gas  &  Electric  Company,  of  which  he 
was  previously  assistant  general  super- 
intendent, has  been  with  that  company 
since  1911.  He  was  born  in  San  Diego  in 
1883  and  was  graduated  from  Stanford 
University  in  the  department  of  elec- 
trical engineering.  From  1908  to  1910  he 
spent  in  the  Westinghouse  Electric  it 
Manufacturing  Company's  graduate  ap- 
prentice school  at  East  Pittsburgh,  Pa. 
His  first  position  with  the  San  Diego 
company  was  that  of  new-business  so- 
licitor, after  which  he  served  as  engi- 
neer in  charge  of  record  department, 
superintendent  of  electric  department 
and  assistant  general  superintendent. 
Mr.  Klauber  has  been  a  frequent  con- 


tributor to  the  technical  press,  writing 
mainly  on  problems  of  transmission 
and  distribution.  He  has  also  a  num- 
ber of  inventions  of  electric  distribu- 
tion specialties  to  his  credit.  He  is 
vice-chairman  of  the  overhead  systems 
committee  of  the  N.  E.  L.  A.,  a  member 
of  the  electrical  apparatus  committee 
and  chairman  of  the  Pacific  Coast  engi- 
neering committee,  and  ho  is  a  member 
of  the  A.  I.  E.  E.  and  several  other 
national  technical  societies. 

Lester  B.  Mann,  who  has  been  ap- 
pointed Assistant  Commissioner  of 
Patents,  entered  the  Patent  Office  in 
1008  as  a  fourth  assistant  examiner. 
From  that  position  he  rose  through  the 
various  grade;;  to  first  assistant  ex- 
aminer. At  the  outbreak  of  the  war 
Mr.  Mann  entered  the  military  service, 
from  which  he  recently  obtained  his 
release. 

R.  F.  ochuchardt,  electrical  engineer 
of  the  Commonwealth  Edison  Company. 
Chicago,  has  recently  returned  from  a 
European  trip.  Mr.  Schuchardt  visited 
France  and  England  to  study  electrical 
apparatus  and  distribution  and  trans- 
mission-line development. 

Harry  R.  Joyce,  formerly  power  en- 
gineer of  the  United  Electric  Light  & 
Power  Company,  New  York,  has  joined 
the  engineering  staff  of  .Johnson  &  Ben- 
ham,  Inc.,  engineers,  New  York. 


Men 
of  the  Industry 


Changes  in   Personnel 

and   Position — 

Biographical   Notes 


Frank  E.  Scovill,  heretofore  manager 
of  the  Arkansas  Light  &  Power  Com- 
pany at  Camden,  has  been  transferred 
to  the  Paragould  (Ark.)  office  of  the 
company  in  the  same  capacity. 

E.  M.  Ashworth,  assistant  general 
manager  of  the  Toronto  Hydro-Electric 
Commission  of  Toronto,  has  been  ap- 
pointed acting  general  manager  of  the 
commission  following  the  appointment 
of  General  Manager  H.  H.  Couzens  to 
the  position  of  general  manager  of  the 
Toronto  Transportation  Commission. 

L.  P.  Hockett,  auditor  and  account- 
ant with  the  Public  Utilities  Commis- 
sion of  tjtah  for  the  last  two  years, 
has  resigned  to  accept  a  position  with 
the  Public  Service  Commission  of  the 
State  of  Washington.  The  attention  of 
the  Washington  authorities  was  at- 
tracted to  Mr.  Hockett's  work  by  his 
efforts  to  obtain  betterments  in  the  ac- 
counting of  public  utilities  before  the 
state  commissions.  He  was  instrumen- 
tal in  bringing  about  a  conference  re- 
cently at  Boise,  attended  by  representa- 
tives of  the  accounting  departments  of 
the  Washington,  Oregon,  Montana, 
Idaho  and  Utah  commissions,  at  which 
a  uniform  system  of  accounting  to  be 
put  into  effect  in  the  various  states 
represented  was  taken  up. 

George  S.  Williams,  who  was  recently 
appointed  general  manager  of  the 
Androscoggin  Electric  Company,  Lewis- 
ton,  Me.,  has  been  connected  with  the 
Central  Maine  Power  Company  for  a 
number  of  years.  While  devoting  most 
of  his  attention  to  his  new  duties  at 
Lewiston,  Mr.  Williams  will  continue 
his  connection  with  the  Central  Maine 
organisation  as  general  superintendent. 
Mr.  Williams  was  born  in  Augusta,  Mc, 
on  Sept.  9,  1882.  In  1903,  after  study- 
ing for  three  years  at  the  University  of 
Maine,  he  became  connected  with  the 
old  Kennebec  Light  &  Heat  Company, 
which  later  became  a  part  of  the  Cen- 
tral Maine  Power  Company.  From 
.lune,  1903,  to  May,  1904,  Mr.  Williams 
worked  in  Augusta.  He  was  then  sent 
to  Gardiner,  where  he  worked  for  two 
years  as  lineman  and  inside  wi reman. 
He  was  later  advanced  to  superintend- 
ent of  the  electrical  division,  and  the 
following  year  the  gas  plant  was  added 
to  his  responsibilities.  In  191.')  he  was 
made  power  solicitor  of  the  company 
and  two  years  later,  when  war  condi- 
tions in  Bath  made  necessary  the 
prompt  and  efficient  reconstruction  of 
the  entire  distributing  system,  he  was 
called  upon  to  perform  this  important 
work.  Three  years  ago  he  became  gen- 
eral superintendent  of  the  company. 


H.  H.  Couzens,  manager  of  the  To- 
ronto Hydro-Electric  Commission,  has 
been  appointed  general  manager  of  the 
combined  Toronto  Railway  Company 
and  Toronto  Civic  Railways.  This  ap- 
pointment is  to  take  affect  when  the 
Toronto  system  is  taken  over  as  a  civic 
enterprise  next  year. 

J.  L.  Longino  has  been  appointed 
general  manager  of  the  Pine  Bluff 
(Ark.)  Company,  succeeding  J.  A. 
Whitlow,  who  has  been  made  traffic 
manager  of  the  Arkansas  Light  & 
Power  Company.  Mr.  Longino  has 
heretofore  been  chief  engineer  of  the 
latter   company's   properties. 

Y.  Furukawa,  rhanaging  director  and 
chief  engineer  of  the  Kyushu  Light, 
Power  &  Traction  Company  of  Fuku- 
oka,  Japan,  recently  visited  the  various 
power  plants  in  the  Northwest  on  a 
tour  of  inspection  of  the  steam-electric 
generating  stations  of  the  country.  He 
is  also  familiarizing  himself  with  Amer- 
ican central-station  policy. 

Edward  R.  Davenport,  for  the  last 
fifteen  years  sales  manager  Narragan- 
sett  Electric  Lighting  Company,  Prov- 
idence, R.  I.,  has  resigned  to  become 
associated  with  the  Providence  bank- 
ing house  of  Bodell  &  Company.  In 
his  new  connection  he  will  be  vice-pres- 
ident of  the  Vale  Kines  Manufacturing 
Company,  Dayton,  Ohio,  maker  of 
electric  motor-driven  water  pumps.  He 
entered  upon  his  new  work  about  Oct. 
1.5  and  for  the  present  will  probably 
make  his  headquarters  at  Dayton.  Mr. 
Davenport  is  a  native  of  Brooklyn  and 
is  well  known  for  his  progressive  mer- 
chandising and  new-business  policies 
in  central-station  work.  He  entered 
the  employ  of  the  Brooklyn  Edison 
Company  about  twenty-five  years  ago 
as  an  office  boy  and  was  rapidly  pro- 
moted to  the  assistant  secretai'yship. 
.■Vfter  ten  years  in  Brooklyn  he  went  to 
Providence.  Mr.  Davenport  has  for  a 
number    of    vears    been    active    in    the 


('(immercial  Section  of  the  National 
Electric  Light  Association,  and  has  con- 
tributed many  addresses  and  papers 
upon  merchandising  methods. 
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Chester  B.  Lawson  has  been  appointed 
superintendent  of  the  electrical  depart- 
ment of  the  Eastern  Pennsylvania  Rail- 
ways, Pottsville,  Pa.  He  succeeds  H. 
L.  Treeman,  resinned.  Mr.  Lawson 
was  graduated  from  the  Pottsville  High 
School  in  1905.  After  completing  a 
cour.se  in  electrical  engineerintr  at  Le- 
high University  he  was  employed  for 
a  time  in  Boston.  He  has  been  con- 
nected with  the  Eastern  Pennsylvania 
Railways  for  the  pa-^t  six  years. 

H.  L.  Treeman  has  tendere<l  his  resig- 
nation as  superintendent  of  the  elec- 
trical department  of  the  Eastern  Penn- 
sylvania Railways,  Pottsville,  Pa.  Mr. 
Treeman  was  graduated  from  the  Okla- 
homa Agriculture  and  Mechanical  Col- 
lege in  1909  with  the  degree  of  bach- 
elor of  science,  having  specialized  in 
mechanical  and  electrical  engineering. 
For  several  years  thereafter  he  was 
employed  by  the  Edison  Electric  Illumi- 
nating Company,  Brooklyn,  N.  Y.,  as 
power  engineer.  In  1915  he  left  the 
service  of  that  company  to  accept  the 
position  of  electrical  engineer  of  the 
Eastern  Pennsylvania  Railways.  He 
was  pnmioted  to  be  electrical  superin- 
tendent two  years  ago. 

H.  \V.  Hough,  for  the  last  ten  years 
chief  electrical  and  research  engineer 
for  the  Cleveland  (Ohio)  Electric  Illumi- 
nating Company,  on   Oct.    1    joined   the 


W.  C.  Uavisson,  for  eighteen  years 
connected  with  the  West  Virginia 
Water  &  Electric  Company  at  Charles- 
ton, W.  Va.,  has  severed  his  connec- 
tion with  that  company  as  vice-presi- 
dent and  treasurer  to  engage  in  private 
business. 

Charles  W.  Hubbs  has  resigned  as 
president  of  the  San  .\ngelo  Water. 
Light  &  Power  Company,  a  subsidiary 
of  the  Interstate  Electric  Corporation 
of  New  York.  Mr.  Hobbs  had  been  as 
sociated  with  the  corporation  for  thirty- 
two  years. 

Robert  M.  de  Vignier,  for  more  than 
ten  years  a  member  of  the  engineer 
staff  of  the  Western  Electric  Company 
and  more  recently  with  E.  1.  du  Pont 
de  Nemours  &  Company,  has  been 
appointed  chief  engineer  of  the  Ameri- 
can Vulcanized  Fiber  Company,  witu 
headquarters  at  Wilmington,  Del. 

Max  Thelan,  chief  of  the  liquidation 
and  claims  division  of  the  Railroad 
Administration,  has  resigned  to  resum;- 
his  legal  practice  in  California.  Mr. 
Thelan  was  formerly  chairman  of  the 
California  Railroad  Commission.  He 
will  be  succeeded  on  the  Railroad  Ad- 
ministration by  L.  M.  Alvoid,  assistant 
to  the  director-general. 

G.  J.  Wheat,  until  lately  assistant  su- 
perintendent of  the  Alameda  County 
(Cal.)  district  of  the  Pacific  Gas  & 
Electric  Company,  resigned  that  post  to 
become  general  manager  of  the  Wheat 
Electric  Company,  electrical  contract- 
ors and  dealers  of  Santa  Maria,  Cal. 


Dr.  E.  F.  Northrup  has  resigned  his 
professorship  at  Princeton  University 
in   order   to  devote   his   entire   time   to 


staflf  of  the  Daniel  M.  Luehrs  Company, 
industrial  consulting  and  construction 
engineers  at  Cleveland.  Mr.  Hough  has 
had  experience  in  the  design  of  modern 
power  houses,  substations,  transmission 
systems  and  distribution  systems.  He 
has  also  been  actively  engaged .  for  a 
number  of  years  in  the  solution  of  the 
many  industrial  problems  incident  to 
the  supply  of  light  and  power,  particu- 
larly as  applied  to  large  electric  fur- 
naces, rotating  electrical  machinery  of 
many  types  and  electric  welding  and 
heating  devices. 

R.  W.  Davenport,  a  hydraulic  engi- 
neer on  the  staff  of  the  United  States 
Geological  Survey,  has  been  transferred 
temporarily  to  the  staff  of  the  Federal 
Power  Commission. 


his  work  with  the  Ajax  Electrothermic 
Corporation  of  Trenton,  N.  J.  Dr. 
Northrup  was  recently  elected  vice- 
president  of  that  company  and  is  now 
engaged  in  perfecting  a  brass-melting 
furnace  of  this  Ajax-Northrup  type. 

George  A.  Porter,  who  has  been  asso- 
ciated with  the  Cumberland  County 
Power  &  Light  Company  at  Portland, 
Me.,  for  many  years,  has  just  been  made 
manager  of  the  company's  division  at 
Bonny  Eagle,  Me. 


Alexander  Macauley.  for  the  last 
hfteen  years  superintendent  of  the  elec- 
trical ■  department  of  the  Beverly 
(Mass.)  Gas  &  Electric  Company,  died 
at  his  residence  in  Beverly  Oct.  11.  Mr. 
Macauley  was  a  native  of  Souris,  Prince 
Edward  Island,  and  was  about  fifty-six 
years  of  age.  He  entered  the  employ 
of  the  Beverly  company  thirty-two 
years  ago. 

A.  W.  Sanborn,  who  until  recent 
years  was  associated  with  his  son, 
Gerry  M.  Sanborn,  in  the  Sanborn 
Electric  Company  of  Indianapolis,  died 
recently  in  Dover,  Me.,  where  he  had 
been  visiting,  Mr.  Sanborn  had  been 
in  failing  health  for  some  time.  He 
was  seventy-three  years  of  age. 

C.  E.  Acker,  who  developed  the  first 
electrolytic  process  for  the  manufac- 
ture of  caustic  soda  by  the  electrolysis 
of  molten  salt,  known  as  the  Acker 
process,  died  at  his  home  at  Ossining, 
N.  Y.,  on  Oct.  18.  Mr.  Acker  also  built 
the  works  of  the  .\cker  Process  Com- 
pany at  Niagara  Falls  for  the  manu- 
facture of  tetrachloride  of  tin  and  car- 
bon tetrachloride  and  was  the  first  to 
manufacture  carbon  tetrachloride  in 
America.  He  was  bom  at  Bourbon. 
Ind.,  March  19,  1868,  and  was  educated 
at  Wabash  College  and  Cornell  Uni- 
versity.    He  began  his  business  career 


by  engaging  in  electrical  engineei'ing 
work  in  Chicago,  continuing  in  this  oc- 
cupation from  1888  to  1893.  Since  that 
time  he  had  been  engaged  in  pursuits 
connected  with  chemistry  and  electro- 
chemisti-y.  He  was  a  director  of  the 
.■\merican  Electrochemical  Society  and 
a  member  of  the  Society  of  Arts  of 
London,  the  Faraday  Society  of  Lon- 
don, the  American  Institute  of  Elec- 
trical Engineers,  the  American  Chem- 
ical Society,  the  Society  of  Chemical 
Industry  and  the  Chemists'  Club. 

Richard  Lamb,  a  civil  engineer  who 
d  ed  at  the  Methodist  Hospital,  New 
York  City,  on  Oct.  19.  at  the  age  of 
sixty-one,  had  an  interesting  associa- 
tion with  electrical  development.  He 
was  the  designer  of  an  electric  haulage 
plant  on  the  Erie  Canal,  opened  up  the 
Virginia  Copper  Company's  mine  and 
erected  its  plant,  and  designed  a  plant 
for  extracting  copper  from  ore  by 
electrical  deposition  instead  of  by  the 
old  smelting  process.  .■Xs  a  member  of 
the  American  Road  Builders'  Associa- 
tion he  did  much  for  the  advancement 
of  highway  engineering,  on  which  he 
was  an  eminent  authority.  He  was  a 
member  of  the  .\merican  Society  of 
CiNil  Engineers,  the  American  Institute 
of  Electrical  Engineers  and  the  New 
York  Electrical  Society. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies— Notes  on  Industrial  Activities 

and  Business  Methods 


Price  Problem  an  Emb-trrassing  One 
to  Electrical  Trade 

Two  more  or  less  embarrassing  factors  confront  the 
electrical  manufacturing-  industry  in  connection  with 
the  readjustment  and  general  tightening  up  of  busi- 
ness.conditions  now  going  on.  The  first  is  that  the  average 
rise  in  prices  since  1914  has  been  much  less  than  in  most 
other  lines  of  trade.  A  prominent  manufacturer  of  elec- 
trical equipment  recently  stated  that  a  check  of  the  price 
lists  of  two  large  competitors  showed  an  average  increase 
of  78  per  cent  over  1914  prices.  Charles  L.  Eidlitz,  presi- 
dent of  the  R.  B.  Corey  Company,  has  calculated  that  the 
price  of  electrical  goods  has  increased  since  1914,  on  an 
average,  87  per  cent.  A  general  survey  of  the  field  indi- 
cates that  the.sa  figui-es  represent  the  average  fairly  well. 
The  public  is  set  on  forcing  price  reductions  in  general 
trade  lines  where  increases  in  price  have  been  100  per  cent 
and  more,  and  this  determination  is  having  an  effect  in 
slowing  up  buying  in  some  lines  of  electrical  goods.  A 
reduction  in  prices  that  will  meet  public  ideas  of  what  is 
ri.crht  would  mean  the  wiping  out  of  profits  and  in  many 
cases  an  absolute  loss. 

The  second  factor  alluded  to  is  that  many  manufacturers 
are  working  on  high-priced  materials  bought  under  con- 
tracts several  months  ago  either  because  such  contracts 
had  to  be  made  to  secure  materials  or  because  the  read- 
justment of  conditions  was  not  foreseen.  In  many  cases 
these  contracts  run  at  least  to  the  first  of  the  year;  there- 
fore any  reduction  in  raw-material  prices  now  can  have 
no  effect.  Even  with  materials  purchased  after  the  first 
of  the  year  at  lower  prices,  the  lower  costs  cannot  be 
largely  reflected  in  finished  products  for  several  months 
because  of  the  time  taken  in  putting  equipment  through 
factory  processes.  The  combination  of  circumstances, 
taken  with  the  public  attitude  on  price  changes,  produces 
a  difficult  situation  which  must  be  met  by  a  frank  state- 
ment of  conditions  that  will  procure  a  hearing,  or  else  the 
industry  must  face  losses  that  are  undeserved. 


Record  Export  of  Transformers  and 
Rbeostats  in  August 

EXPORTS  of  electrical  materials  amounted  to  $61,022,- 
347  for  the  first  eight  months  of  the  current  year, 
according  to  the  Bureau  of  Foreign  and  Domestic 
Commerce.  This  figure  compares  well  with  totals  of 
$62,294,672  and  $38,.'')91,243  for  the  same  period  in  1919 
and  1918,  respectively.  F>xports  through  August  are  run- 
ning about  $500,000  ahead  of  1919  on  interior  wiring  sup- 
plies, dynamos  and  motors,  but  are  behind  last  year's  totals 
by  about  $2,000,000  on  insulated  wire  and  $1,000,000  on 
tungsten  lamps. 

The  export  total  of  $7,810,175  for  last  August  is  slightly 
above  the  present  year's  average.  The  figure  represents  a 
gain  of  more  than  $1  000.000  over  the  previous  month 
and  a  gain  of  about  $100  000  compared  with  August,  1919. 
Thus  far  the  present  year's  volume  of  electrical  exports 
is  closely  holding  to  the  approximate  annual  total  of 
$90,000,000   that  has   been   previously   indicated. 

A  feature  of  the  exports  for  August,  1920,  is  tlie  tremen- 
dous jump  in  the  exports  of  rheostats.  The  total  value  of 
$7.10,818  sets  a  new  high  record  in  that  line  and  is  more 
than  the  total  of  all  the  other  months  this  year  put  t)gether. 
Ar.other  record   v.as  also   made  in   August,  when   the   pre- 


vious high  total  of  $554,576  for  monthly  exports  of  trans- 
formers that  was  hung  up  in  August,  1918,  was  exceeded 
by  almost  $170,000.  Besides  the  export  totals  of  $659,- 
200  in  generators  and  $174,910  in  carbons  surpassed  the 
best  previous  figures  of  1920.  On  the  other  hand,  the  total 
of  $2,787  recorded  in  August  was  the  lowest  figure  yet 
reached  in  exports  of  carbon-filament  lamps. 


—  Kight  Months  End^d  — 

Auk.  191')  Aug.,  1920  Aug,  1919  Aug..  1920 

Batteries $587,951  J444,859  $4,164,107  $4,277,32', 

Carbons 105,823  174,910  1,034,411  966.598 

nynamos  and  generators ..  .  586,211  659,200  3,621,893  4,193,354 

Fans 53,099  54,911  1,191,040  860,501 

Heating    and    cooking    ap- 
paratus   124,668  118,817  1,095,415  1,164,877 

Insulated  wireand  cables  741,443  420,208  6,991,392  4,662,652 

Interior-wiring  supplies.  ,    .  165,499  241,425  1,583,780  2,093,126 

Arc  lamps  3,373  711  11,786  16,324 

Carbon-filanientlanips 10,135  2,787  127.382  66,553 

Metal-filament  lamps  350.284  213,615  3,415,815  2,512,437 
.Magnetos,  spark  plugs.  cti>   .  230,403  169.543  2.114.594  2,393.687 
Meters   and    measuring    in- 
struments   268,448  152,696  1,461,124  1,677,969 

Motors     729,508  845,729  7,111.752  7,668.715 

Rheostats  and  controllers     .  45,833  730,818  336,790  1,128,295 

•Switches  and  accessories       .  356,675  283,900  2,432,471  2,766,180 
Telegraph  apparatus,  includ- 

ingwireless 115,645  31,903  676,145  443,341 

Telephones 324,755  218,073  2,491,201  2,348,098 

Transformers 441,733  721.507  3,960.304  2.771.953 

Another 2,472,641  2,324.563  18,898,987  19,010.332 

Total $7,716,228  $7,810,175  $62,294,672  $61,022,347 


Market  for  Christmas-Tree  Lighting 
Outfits  Undersupplied 

MANUFACTURERS  of  Christmas-tree  lighting  out- 
fits without  exception  report  that  they  are  unable 
to  fill  the  demand.  One  of  the  largest  makers  of 
complete  outfits  has  been  sold  ahead  since  March  1  and 
has  accepte,d  no  new  orders  since  that  date.  Another  has 
accepted  no  new  orders  since  June,  and  a  third,  while 
accepting  a  few,  has,  it  is  said,  been  making  no  efforts  to 
obtain  additional  business  for  a  long  time. 

One  producer  is  meeting  with  considerable  success  on  a 
new  lighting  outfit  which  is  now  on  the  market  for  the  first 
time  and  which  consists  of  a  transformer  and  multiple 
lamps  instead  of  the  usual  method  of  series  lighting.  The 
output  of  this  set  has  also  been  sold  out  for  the  rest  of 
this  year.  Considerable  complaint  is  heard  in  many  cases 
of  inability  to  obtsiin  enough  lamps  for  Christmas-tree  light 
ing  sets.  According  to  one  of  the  large  producers  of  these 
lamps  this  scarcity  is  due  to  the  extraordinary  demand  that 
has  existed  for  automobile  and  flashli.ght  lamps  and  which 
has  largely  monopolized  manufacturing  facilities. 

Stocks  with  manufacturers  are  non-existent.  The  latter 
jire  concentrating  their  efforts  upon  filling  all  back  orders 
by  Dec.  1,  but  it  seems  that  this  will  not  be  accomplished 
in  all  cases.  Prices  are  steady,  with  no  prospect  of  any 
change  this  year,  it  is  said.  One  of  the  representative 
makers  reports  no  price  fluctuation  since  an  increase  of 
about  7J  per  cent  more  than  six  months  ago.  A  feature 
of  the  present  season  is  the  small  amount  of  competition 
in  this  line  on  the  part  of  .Japanese  goods.  Few  if  any 
complete  lighting  outfits  from  .Japan  are  on  the  market, 
and  the  number  of  lamps  from  that  source  is  generally  said 
to  be  inconsiderable. 

It  is  a  fact,  however,  that  more  than  8,000,000  incan- 
descent lamps  were  imported  into  the  United  States  last 
year  at  an  average  value  of  less  than  2J  cents  per  lamp.  It 
is   evident,   therefore,    that   the   bulk   of   these    limps   were 
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miniatures.  Furthermoic,  il  is  known  that  of  the  miniaturi' 
lamps  that  came  into  the-  United  States  in  191!)  at  least 
75  per  cent  came  from  Japan  and  were  desij;ned  for  the 
Christmas-tree  trade.  Durintr  the  first  quarter  of  1920  a 
million  and  a  quarter  of  lamps  were  imported  at  an  average 
value  of  2.1  cents.  Taking  these  figures  topether  with  the 
fact  that  certain  jobbers  are  known  to  have  had  vast  quan- 
tities of  these  Japanese  lamps  in  stock  after  the  1919 
Christmas  season,  it  is  evident  that  at  least  a  few  millions 
of  Japanese  lamps  will  be  otfered  to  buyers  this  year. 
These  lamps  could  be  obtained  at  retail  last  year  for  5  and 
10  cents. 

American  manufacturers  are  inclined  to  underestimate 
the  numl)er  of  Japanese  lamps  which  will  be  available  this 
year.  Furthermore,  they  claim  that  because  of  the  inferior 
quality  of  these  foreign  lamps  competition  will  not  be  felt. 

Fancy  lamps  in  the  shape  of  birds,  animals,  etc.,  seem 
to  be  scarce  this  year.  Very  few  are  coming  in  from  abroad, 
it  is  said,  ami  manufacturers  here  are  concentratinR  on  the 
reKular  line. 

Credit  Men  Optimistic  in  Face  of 
Lengthening  Collections 

As  A  RESULT  of  decreasing  demand  and  rapidly  in- 
CiCasinjr  inventories  in  most  lines  at  present  collec- 
t  tions  are  lenRtheninK  materially,  according  to  the 
credit  managers  of  several  of  the  leading  electrical  interests. 
One  of  these  companies  reports  that  from  May  1  to  date 
the  averaKe  lentrth  of  time  in  which  customers  meet  their 
bills  has  increased  26  per  cent.  Another  authority  estimates 
that  in  the  East  accounts  on  the  averape  are  running  over 
the  normal  time  within  which  bills  are  met  by  at  least 
fifteen  days. 

The  root  of  the  situation  is  held  to  be  that  at  a  time 
when  decreasinc  deinand  dictates  that  stocks  should  be  re- 
duced manufacturers  are  unloadinK  supplies  upon  distrib- 
uters. A  considerable  number  of  cancellations  and  requests 
for  extensions  of  time  in  accepting  poods  have  resulted. 
With  a  smaller  and  slower  turnover,  many  electrical  fii-ms 
have  had  to  ask  for  paper  to  be  accepted  instead  of  cash, 
with  a  consequent  tiphtenintr  of  credit  and  the  lenptheninp 
of  collections  that  has  been  noted.  Furthermore,  in  order 
to  liquidate  stocks,  price  cuts  have  been  resorted  to  in  some 
cases.  This  price  cutting  has  by  no  means  been  peneral 
however.  The  pinch  is  especially  felt  in  the  central  district 
of  the  West,  according:  to  one  of  the  larpe  national  orpaniza- 
tions.  This  is  said  to  be  a  result  of  the  extra  load  entailed 
on  banks  by  the  carryinp  over  of  crops  there.  The  East, 
on  the  other  hand,  appears  to  be  better  off  than  any  other 
section  as  regards  credit. 

In  peneral  the  view  is  taken  by  the  leadinp  electrical  in- 
terests that  the  above  conditions  will  continue  and  perhaps 
become  even  worse  for  possibly  the  next  three  months  or  so. 
Then  the  pendulum  is  bound  to  swinp  the  other  way,  this 
view  holds,  and  a  period  of  preut  prosperity  for  the  elec- 
trical trade  will  set  in.  This  widespread  optimism  seems 
to  be  based  on  several  factors.  Amonp  these  are  the  open- 
inp  up  of  European  markets,  expectations  of  a  boom  in  the 
buildinp  industry  next  year,  the  fact  that  price  cuts  and 
cancellations  have  not  been  so  peneral  as  in  other  lihes. 
and  also  the  belief  that  overstocking  will  not  proceed  to 
extreme  lengths  because  the  electrical  market  has  all  along 
been  so  greatly  undersupplied  on  many  a:-ticles. 

This  view  is  concurred  in  by  the  New  York  Electrical 
Credit  Association,  accoi'dinp  to  E.  D.  Tolles,  the  secretary, 
who  sees  no  great  change  in  business  conditions  recently 
that  has  influenced  credits  in  the  electrical  industry.  The 
number  of  forms  used  by  members  of  the  association  to 
report  delinquent  customers  has  increased,  it  is  true,  but 
it  is  held  that  this  fact  must  be  discounted.  One  significant 
feature,  however,  is  the  increase  in  the  average  number  of 
forms  used  per  member  from  1.3  in  1919  to  about  1.7.  the 
estimated  average  of  this  year.  The  number  of  delinquent 
customers  reported  to  the  X.  Y.  E.  C.  A.  in  August  this 
year  was  196,  er  1.2  p"r  mcmbe.-,  which  is  the  lowest  aver- 
age recorded  sines  '912  The  vacation  season  is  held  largely 
responsible,  however.    The  number  of  delinquent  customers 


increased  to  282  in  September,  1920,  and  for  the  first 
twenty-five  days  of  October  the  figure  is  265,  which  indi- 
cates a  further  increase  this  month.  These  totals  compai-e 
with  121  delin(iuent  customers  reported  in  August,  1919, 
136  in  September,  and  226  in  October.  It  must  be  remem- 
bered, however,  that  at  present  there  arc  50  per  cent  more 
members  reporting  than  last  year.  The  largest  total  of 
delinquent  accounts  reported  lo  the  association  this  year 
was  370  in  April. 

Winding  Tape  Slightly  Lower  in  Price 

A  REDUCTION  averaging  about  15  per  cent  in  the 
/-\  price  of  the  high-grade  cotton  tapes  used  in  gen- 
~  ^  orator  and  motor  windings  went  into  effect  in  sev- 
eral recent  readjustments  of  quotations  by  leading  pro- 
ducers, and  delivery  conditions  are  considerably  improved 
as  well.  Shipments  can  now  be  made  in  from  six  to  ten 
weeks,  compared  with  about  twelve  to  fourteen  weeks  in 
the  early  summer,  on  substantial  orders.  The  supply  of 
raw  material  in  the  hands  of  the  tape  manufacturers  is 
on  the  whole  excellent,  but  the  cost  of  yarn  continues  high, 
notwithstanding  the  slump  of  cheap  grades  of  cotton  in 
the  open  market.  Leading  grades  of  yarn  cost  the  tape 
manufacturer  around  $1.50  to  $1.75  per  pound  today;  wages 
are  not  being  reduced  as  yet,  and  the  amount  of  business 
'■n  the  books  of  some  concerns  bids  fair  to  keep  the  plants 
going  on  substantially  full  time  for  many  weeks.  A  fair 
average  cost  for  sizes  commonly  used  would  be  from  72 
to  $3  per  gross  yard,  and  it  is  said  on  good  authority  that 
prices  will  probably  not  change  much  until  the  end  of  the 
year  at  least.  One  of  the  leading  manufacturers  points 
out  that  should  prices  fall  materially  before  1921  buyers 
would  be  fairly  treated  as  to  readjustment. 

Cotton  sleeving  is  in  heavy  demand  now,  and  in  order  to 
fill  orders  night  work  is  being  done.  One  concern  is  run- 
ning three  daily  shifts  on  this  class  of  production.  Eipht 
to  ten  weeks'  delivery  is  offered.  Prices  average  about 
$2  per  pound,  net,  with  50  cents  per  pound  extra  for  colors. 


Metal  Market  Situation 

COPPER  producers  during  the  past  week  have  accepted 
a  fairly  large  volume  of  business  at  a  p.ice  of  from 
15  to  15.25  cents.  In  spite  of  this  concession  from 
the  previous  nominal  level  of  17  cents  that  had  been  main- 
tained, there  is  no  evidence  of  any  sustained  buying  move- 
ment. Consumers  seem  to  feel  that  they  can  obtain  plenty 
of  copper  when  needed  at  still  lower  prices.  On  the  other 
hand,  a  price  of  15.25  cents  is  below  the  level  of  production 
costs  for  more  than  one  interest,  it  is  stated,  and  some 
mines  are  expected  to  be  forced  to  shut  down.  Production 
is  being  curtailed  at  present,  and  further  reductions  in  out- 
put may  be  expected  in  an  effort  to  reduce  the  large  surplus 
stocks  which  have  accumulated.  The  outside  market  is  now 
quoting  electrolytic  at  close  to  producers'  prices.  Some 
quantities  are  avi.ilable  at  15  cents  f.o.b.  refinery,  and  this 
price  might  even  be  shaded  for  October  delivery. 
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The  Week 

IN  TRADE 


Rigid  Conduit. — Delivery  is  uncertain.  Prices  are  some- 
what unreliable  owing  to  the  spotty  condition  of  stocks  both 
as  to  sizes  and  as  between  jobbers. 


CHICAGO 


EXCEPT  perhaps  that  demand  is  less  active,  if  anything, 
conditions  in  the  electrical  market  are  about  the  same 
as  reported  last  week.  Stocks  are  piling  up  locally, 
and  as  a  result  in  some  places  sales  are  being  made  at  less 
than  cost.  Generally  speaking,  however,  jobbers  are  main- 
taining prices,  not  caring  to  take  any  loss  on  their  stock 
just  yet. 

The  trade  generally  seems  to  feel  that  the  market  will 
continue  as  it  is  until  after  election.  Just  what  the  after 
results  will  be  does  not  seem  clear.  A  slight  buying  move- 
ment might  take  place  for  a  few  days,  but  there  seem  to 
be  no  indications  of  any  continued  demand. 

Building  operations  are  slower  than  ever,  and  the  dearth 
of  new  construction  is  bound  to  have  a  greater  unfavorable 
reaction  on  the  electrical  market  next  spring. 

Christmas  buying  by  retailers  has  not  yet  started.  In 
fact,  there  is  every  indication  that  last-minute  buying  in 
hand-to-mouth  quantities  will  characterize  the  season. 

Credits  are  tightening,  but  there  does  not  appear  to  be 
any  "strong-arm"  work  done  in  trying  to  shorten  collec- 
tions. It  would  not  be  surprising  to  see  better  collections 
immediately  after  the  elections. 


NEW  YORK 

Local  market  conditions  remain  unchanged.  In  all  lines 
there  is  the  same  dullness  that  has  marked  the  past  two 
weeks.  The  demand  is  not  particularly  strong,  as  there  is 
no  new  building  construction  under  way  and  the  consump- 
tion of  wiring  material  is  limited,  as  before,  to  extensions 
and  some  rebuilding.  Stocks  are  reported  as  being  from 
fair  to  good — in  some  cases  too  good.  No  apparent  effort  is 
being  made  to  round  out  the  stocks  with  the  elections 
undecided  and  the  continued  instability  of  prices. 

Pi  ices  have  steadied  a  bit  in  many  lines,  yet  there  is  no 
doubt  that  the  market  has  definitely  become  a  buyers'  mar- 
ket. This  is  particularly  shown  in  the  matter  of  wire,  which 
has  not  responded  to  the  price  recessions  of  last  week.  It 
has  been  stated  that  it  is  the  last  salesman  to  call  who 
i-eceives  the  order  as  he  is  in  a  position  to  meet  any 
previous  price.  This  does  not  mean  that  all  sellers  are 
after  orders  at  any  price,  but  that,  in  particular  lines,  many 
sellers  are  willing  to  get  into  the  market  in  order  to 
balance  stocks.  A  few  specialty  manufacturers  are  guar- 
anteeing prices  to  Jan.  1,  1921.  Two  items  of  electric  ware 
have  been  advanced  by  the  Westinghouse  Electric  &  Manu- 
facturing Company. 

Collections  have  steadied  at  fifty  to  sixty  days.  Creditors 
are  being  very  closely  watched  but  are  not  being  crowded. 

Wire. — Stocks  are  not  moving  at  the  prices  conceded  last 
week.     Buyers  may  be  expecting  some  further  recessions. 

Hollow  Ware. — Some  manufacturers  have  good  stocks  on 
hand,  but  most  jobbers  report  a  great  scarcity.  The 
Christmas  demand  is  fair.     Prices  have  remained  stable. 

Heaters. — The  market  has  been  good  in  heaters.  Ship- 
ments are  coming  through  well  and  stocks  are  not  depleted. 
Prices  remain  steady. 

Friction  Tape. — No  change  in  pricis  has  yet  resulted  from 
the  drop  in  the  price  of  cotton.  Shipments  and  stocks  are 
good  and  the  demand  is  fair.  Half-inch  black  is  quoted  at 
iiO  cents  per  pound. 

Washing  Machines  and  Vacuum  Cleaners. — Sales  have 
been  very  good  during  the  past  few  weeks,  probably  as  a 
result  of  the  electrical  show,  and  shipments  are  coming  in 
well.  A  few  manufacturers  have  found  it  desirable  to 
reduce  their  prices  somewhat. 

Schedule  Material. — The  market  is  inclined  to  be  erratic. 
Pull  sockets  are  off,  with  large  stocks  on  hand.  Material 
containing  porcelain  is  yet  very  difficult  to  obtain. 


The  lethargy  which  has  gripped  all  other  lines  of  trade 
has  crept  speedily  through  the  electrical  trade  during  the 
past  fortnight,  shai-p  complaint  being  heard  about  decreased 
business  on  all  sides.  The  only  exception  is  that  business 
originating  in  maintenance  departments  of  public  service 
corporations  and  municipalities  continues  good.  Retail  trade 
of  all  sorts  is  only  a  fraction  of  the  spring  volume,  even 
niral  districts  reporting  a  distinct  slump.  Jobbers'  accumu- 
lation of  stock  is  now  a  problem  in  many  lines. 

There  is  a  widespread  demand  for  lower  prices.  Students 
of  the  trade,  who  believe  cuts  at  present  to  be  impossible, 
feel  that  a  guaranty  of  prices  for  six  months  would  do 
much  to  restore  confidence  and  induce  buying,  as  it  is 
known  that  much  needed  buying  is  being  indefinitely 
delayed.  The  influx  of  job  seekers  has  reached  sizable 
proportions  and  seems  to  include  men  from  all  over  the 
East.  Shoe  workers  from  Lynn,  machinists  from  Waterbury 
and  mechanics  from  Detroit  are  competing  with  Chicago 
men  for  jobs,  in  a  decreasing  market,  numerous  lay-offs  and 
reductions  being  recently  noted. 

Motors. — Small  motors,  from  1  hp.  to  15  hp.,  are  more 
easily  obtained,  as  many  small  dealers  who  have  been  hoard- 
ing these  scarce  sizes  are  putting  them  on  the  market, 
several  assortments  of  from  25  to  250  hp  being  recently 
reported.  Jobbers  and  makers  are  still  behind,  but  demand 
has  materially  lessened.  The  fact  that  local  power  com 
panics  are  at  their  load  limit  and  can  assume  no  additional 
contracts  for  service  is  hurting  motor  sales. 

Protective  Apparatus. — Lighting  an-esters,  circuit  break- 
ers and  oil  switches  are  still  behind  in  production.  No  talk 
of  price  cuts  is  heard,  plenty  of  business  at  current  prices 
being  reported  on  the  books  of  manufacturers. 

Copper  Wire. — Recent  sharp  breaks  in  the  copper  market 
was  immediately  reflected  in  the  establishment  of  lower 
prices  on  wire.  Bare  copper  is  now  on  a  22-cent  base, 
which  means  $22.25  per  100  lb.  on  No.  8  in  200-lb.  lots,  and 
weatherproof  is  on  a  25-cent  base,  or  $28  per  100  lb  for  No. 
12  triple-braid  in  500-lb.  lots.  Demand  is  normal  and  deliv- 
eries are  good,  bare  in  car  lots  being  available  in  three 
weeks  or  less. 

Insulators. — Poi'celain  remains  the  hard  problem  of  the 
line-material  list,  deliveries  still  ranging  around  four 
months.  On  some  special  heavy  disk-strain  insulators 
delivery  cannot  be  obtained  under  a  year.  The  recent 
destruction  of  one  of  the  Hemingray  factories  by  fire  has 
delayed  some  deliveries  of  glass,  but  production  will  be 
back  to  normal  in  about  two  weeks.  No  price  changes  are 
noted  in  either  porcelain  or  glass. 

Poles. — Stocks  are  getting  badly  broken,  the  more  popu- 
lar sizes  being  hard  to  find,  which  is  a  normal  condition  for 
this  time  of  year.  Preparations  are  being  made  for  the 
approaching  producing  season  in  the  North  woods. 

Lamps. — Miniature-lamp  makers  have  been  hard  hit  by 
the  slump  in  the  automobile  industry,  and  enormous  stocks 
are  accumulating,  actually  millions  of  automobile  lights  be- 
ing in  warehouses.  Lamps  for  industrial  and  domestic  use  are 
in  reduced  demand,  but  railroad  buying  has  reached  .such  a 
volume  as  to  make  good  business.  No  price  changes  are 
foreseen. 

Washing  Machines. — No  material  change  in  the  washing- 
machine  market  is  noted.  Some  dealers  are  asking  for 
guaranteed  prices. 

BOSTON 

Business  receded  somewhat  during  the  past  week  in  both 
jobbing  and  manufacturing  circles.  A  representative  Boston 
distributer  reports  that  the  number  of  orders  coming  in  is 
running  about  20  per  cent  below  the  rate  of  last  month,  but 
that  the  size  of  individual  orders  is  well  maintained.  A 
waiting  attitude  among  buyers  is  the  result  of  recent  price 
reductions  in  various  lines  of  textile  and  leather  manufac- 
ture. Weatherproof  wire  is  weaker  in  price,  but  most  elec 
trical  commodities  are  changing  hands  at  firm  prices  except 
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whcri'  ovtistocks  or  close  competition  pull  down  quotations. 
Collections  are  only  fair.  Lar^e  enjfineerini;:  establishments 
are  completinj;  important  jobs  placed  under  contract  some 
time  since,  but  new  work  is  marking  time  before  the  presi- 
dential election,  which  unquestionably  is  a  factor  in  the 
current  hesitation  to  exi)and  business  on  a  large  scale. 
ThroUKhout  New  England  manufacturers  report  easier  labor 
conditions.  Brass  manufacturers  in  the  Naujratuck  Valley 
of  Connecticut  have  gone  upon  a  five-day  week  to  avoid 
extensive  lay-offs.  Press  statements  to  the  effect  that  the 
Massachusetts  plants  of  the  General  Electric  Company  will 
be  indefinitely  curtailed  after  Nov.  24  are  incorrect,  only  the 
usual  suspension  to  take  the  yearly  inventory  beinn' 
planned. 

Wire. — Weatherproof  wire  dropped  from  a  2tJ-cent  to  a 
_'.5-cent  base  during  the  week.  Deliveries  arc  a  little  tifiht 
on  this  material.  Rubber-covered  wire  is  selling  at  $10.50  to 
$11  per  1.000  ft.  in  the  No.  1-1  size,  in  5,000-ft.  lots.  One 
jobber  had  about  :!.l)00,()00  ft.  on  hand  Saturday. 

Kitlid  C'cnduil. — Shipments  continue  uneven  and  stocks  are 
spotty.  Moderate-sized  demands  are  bein.i;  cared  for,  how- 
ever. The  tube  mills  are  extremely  busy  producinjr  oil 
piping,  which  cuts  into  conduit  deliveries.  Prices  of  typical 
sizes  are:  Black.  1-in.,  $18!)..'->0  per  1,000  ft.,  and  i-in.",  $9C>; 
for  Kalvanized,  1-in.,  $200,  and  galvanized,  i-in.,  $102. 

Motors. — Deliveries  range  from  three  or  four  weeks  to 
six  and  eight  months.  Some  manufacturers  are  sold  out 
until  the  end  tf  next  siring,  while  others,  through  enlarged 
plants  and  increasingly  popularity  of  products,  can  fill 
orders  quite  promptly  in  comparison  with  the  former. 
Prices  still  hold  tirm. 

Controlling  .Vpjiaratus. — A  very  active  demand  is  noted. 
Prices  have  remained  steady  since  the  last  advance  of 
about  15  per  cent  in  August.  Improved  motor  deliveries  are 
pressing  the  controller  manufacturers  in  some  cases,  a  fair 
average  delivery  on  smaller  equipment  being  two  months. 

Non-Metallic  I'Mexible  Conduit. — Stocks  are  of  liberal  size, 
but  prices  do  not  show  any  tendency  toward  sagging  off. 
The  consumption  of  this  material  holds  up  well.  Quotations 
are  $33.50  per  1,000  ft.  for  the  ..-in.  size  and  $36.50  per 
1,000  ft.  for  .1-in.  size,  both  in  r),000-ft.  lots. 

Fixtures. — Business  is  brisk  and  prices  are  about  10  per 
cent  below  quotations  of  a  few  months  ago.  Stocks  are  in 
fine  shape,  and  a  splendid  trade  is  anticipated  during  the 
next  two  months.  Portable  lamps  are  in  healthy  demand, 
and  a  leading  dealer  states  that  prices  are  now  down  to 
about  25  per  cent  above  ))re-war  figures,  representing  a 
total  reduction  of  50  per  cent  from  his  peak  quotations. 

Flexible  .\rmored  Condudcr. — So.  14,  single-strip,  sells 
for  $85  per  1.000  ft.  in  1,000-ft.  to  10,000-ft.  lots.  One 
jobber  had  200,000  ft.  in  stock  at  the  end  of  last  week. 
Demand  is  not  very  heavy. 

Radiators. — Trade  is  excellent,  with  steady  prices. 
Deliveries  are  good  and  stocks  are  fairly  complete. 


ATLANTA 


The  p::st  week  has  brought  no  stabilizing  influences  in  the 
Southeastern  field.  Business  in  the  agricultural  districts 
has  been  discouraged  by  the  many  interpretations  placed  on 
the  government's  attitude  toward  assistance  to  the  section 
in  the  financing  of  the  cotton  crop.  It  would  seem,  however, 
ti;at  the  su.r.gestion  put  forth  at  the  meeting  of  the  .Amer- 
ican banke.s'  convention  for  an  export  corporation  and  the 
summary  of  facts  as  outlined  by  the  secretary  of  the  New- 
Orleans  Cotton  Exchange  should  go  far  to  restore  confidence 
in  continued  business  pi-osperity.  Last  year's  consumption 
of  cotton  was  in  excess  of  the  supply,  and  all  indications 
point  to  the  same  condition  existing  this  year.  Neverthe- 
less, the  uneasiness  has  haa  its  effect  on  both  the  jobbing 
and  retail  trades  and  business  has  slackened  up  all  along 
the  line.  Jobbers  report  the  continued  movement  of  the 
electrical  material  required  in  the  building  trades,  and  con- 
tractors continue  busy  on  existing  work,  but  inquiries  and 
orders  have  slumped  badly.  Some  jobbei-s  ex;iress  the 
opinion  that  a  reduction  in  price  in  certain  lines  is  inevitable, 
but  all  jobbers  are  of  the  opinion  that  the  present  slump  is 
temporary  and  will  probably  last  only  until  after  the  presi- 
dential election.     Hardware  jobbing  firms  report  heavy  can- 


cellations of  orders  and  are  in  turn  canceling  orders  on 
manufacturers.  This  will  be  reflected  somewhat  in  the  elec- 
trical jobbing  lines  on  building  specialties.  Practically  all 
lines  of  electrical  material  are  on  hand  in  reasonable  quan- 
tities, except  certain  classes  of  wirin;.c  devices  in  which 
porcelain  enters. 

Wire. — An  average  reduction  of  2  cents  per  pound  is 
quoted  on  both  rubber-covered  and  weatherproof  wire,  effec- 
tive at  once.  While  weatherproof  continues  somewhat  short 
in  popular  sizes,  the  rubber-covered  stocks  are  in  very  good 
shape,  with  factory  shipments  running  from  three  to  eight 
weeks.  The  demand,  due  in  a  measure  to  back  orders  on 
weatherproof,   continues   to    hold    fairly    well. 

Flexible  .Armored  C'onductor. — Improvements  in  ship- 
ments are  bringing  about  a  slow  betterment  in  stocks, 
though  deliveries  continue  somewhat  slow.  New  prices  are 
offered  in  this  line  with  two-wire  No.  14,  lots  of  1,000  ft. 
to  2,.">00  ft.,  at  $110  per  1,000  ft.  Back  orders  continue  to 
hol<l  up  the  demand  in  this  line. 

Tape. — No  break  in  the  price  of  tape  has  yet  been 
announced,  though  jobbers  expect  that  the  conditions  in 
the  rubber  and  cotton  markets  will  be  reflected  at  almost 
any  moment  in  a  sympathetic  price  reduction  in  this  line. 
Prices:  S-ounee  roll,  IJ-in.  wide,  lots  of  25  lb.  to  100  lb.,  71 
cents  per  jiound. 

Poles. — The  rebuilding  of  distributing  lines  in  anticipation 
of  the  winter  season  is  sustaining  the  market  for  poles. 
The  car  shortage  continues  to  b-,'  the  principal  obstacle  in 
the  way  of  a  plentiful  supply  as  stocks  at  point  of  shipment 
are  reported  good,  ('hestnut  poles  are  becoming  more  difl^i- 
cult  to  obtain  and  are  not  up  to  former  quality.  Price: 
.■iO-ft..  $6. 

Rigid  Conduit. — Satisfactory  stocks  of  black  pipe  are 
reported  by  all  jobbers,  but  galvanized,  especially  in  J-in. 
and  J-in.  sizes,  continues  very  scarce.  Prices:  Lots  less 
than  2,500  lb.,  black,  J-in.,  $8.89;  3-in.,  $11.80;  1-in.,  $17.44; 
2-in.,  $37.90.  Galvanized,  i-in.,  $9.40;  3-in.,  $12.49;  1-in., 
$18.4r>;  2-in.,  $40.18. 

Cut-Out  and  Outlet  Boxes. — Stoclo!  of  this  material  have 
improved  in  the  past  two  weeks  and,  with  the  exception  of 
special  sizes,  are  reported  in  fai.-  shape.  No  reduction  in 
prices  is  yet  reported,  though  the  demand  is  off  quite 
noticeably. 


ST.  LOUIS 


The  past  week  has  seen  a  slightly  more  active  market 
than  last,  but  there  still  remains  the  tendency  both  among 
large  buyers  and  the  retail  trade  to  defer  making  any  but 
necessary  purchases.  In  this  way  the  St.  Louis  electrical 
market  is  being  affected  by  decreasing  prices  in  other  lines, 
but  so  far  the  electrical  industry  here  has  made  little  effort 
to  follow  the  general  trend.  St.  Louis  jobbers  have  large 
stocks  in  a  number  of  lines  and  demand  has  dropped  oflT, 
but  prices  continue  to  remain  firm  with  a  very  few 
exceptions. 

Contractor-dealers  are  still  doing  a  fair  volume  of  busi- 
ness, but  much  of  it  is  due  to  the  fact  that  there  are  num- 
bers of  buildings  on  which  work  started  last  spring  and 
which  are  just  now  getting  to  the  stage  where  the  electrical 
contractor  can  do  his  work.  Since  Aug.  1  no  building  oper- 
ations of  any  consequence  have  been  started,  and  a  slumn 
for  the  contractoi'-dealer  can  be  expected  whenever  the  pres- 
ent construction  is  completed.  There  is  still  a  good  vnlum^ 
of  house-rewiring  business,  but  this  does  not  ordinarily  form 
a  great  part  of  the  contractor's  business. 

Retail  dealers  report  only  a  small  volume  of  business  and 
a  decided  slump  in  the  sale  of  appliances.  The  public  is 
taking  precisely  the  same  attitude  toward  the  electrical 
dealers  that  it  has  taken  toward  retailers  in  other  lines,  that 
of  expectation  of  a  price  drop. 

Collections  are  generally  very  slow,  and  some  jobbers  and 
manufacturers  report  tu  ning  down  new  accounts  or  limitin-j 
old  ones  mainly  becau.<:e  of  credit  conditions. 

Weatherprcef  Wire. — This  is  one  item  on  which  the  mar- 
ket is  showing  signs  of  weakness.  There  are  large  stocks 
here  and  demand  has  fallen  off  considerably.  These  condi- 
tions have  induced  some  jobbers  to  show  a  willingness  to 
unload  their  stocks  at  whatever  they  can  get.  while  others 
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are  holding  as  firmly  as  possible  in  the  belief  that  the  tactics 
of  the  former  will  relieve  the  market  and  bolster  prices 
again.  The  current  quotation  is  26  cents,  but  some  sales 
are  being  made  several  cents  below  this  price. 

Lamps. — Stocks  of  lamps  have  bettered  materially,  and 
the  situation  is  easier,  though  demand  continues  steady. 
The  stocks  are  not  yet  complete  because  of  the  difficulty  in 
getting  the  type  C  lamp  in  the  75-watt  and  100-watt  sizes, 
and  it  vrill  probably  be  several  months  before  jobbers  have 
their  reserve  stocks  complete.  Series  lamps  for  street- 
lighting  purposes  are  coming  in  better  than  they  were  six 
and  eight  weeks  ago,  and  jobbers  have  fair  stocks  to  cope 
with  a  steady  demand. 

House-Type  Meters. — Central  stations  are  still  demanding 
good  quantities,  but  stocks  have  become  larger  owing  to 
better  deliveries  from  manufacturers.  The  central  stations 
are  using  them  mostly  for  replacements  and  remodeling. 

Lamp  Cord. — This  is  available  in  moderate  quantities  in 
most  sizes,  but  the  small  stranded  wire  remains  scarce. 
Stocks  of  the  silk-covered  cord  are  decidedly  spotty,  and 
many  users  are  turning  to  the  mercerized  cotton  cord  of 
which  there  is  a  fair  supply.  No.  18  twisted  pair  is  being 
quoted  at  $28.50  per  1,000  ft.,  net,  in  average  lots. 

Sockets. — There  are  more  sockets  in  stock  here  than  the 
demand  can  take  care  of,  but  jobbers  are  not  wavering  on 
their  prices  as  the  belief  prevails  that  as  soon  as  building 
starts  again  the  manufacturers  will  not  be  able  to  keep  up 
with  orders.  The  prices  quoted  are  .51  cents  net  for  pulls, 
28  cents  for  keys  and  26  cents  for  keyless  in  case  lots. 

Fuse  Plugs. — There  is  a  good  supply  and  a  fair  demand. 
Immediate  delivery  can  be  made  on  average  quantities.  Up 
to  30  amp.  the  price  ranges  from  $4.75  to  $5  per  100 
according  to  quantity. 

Panelboard  Switches.^Manufacturers  here  report  that 
they  arc  ■.■unning  about  15  per  cent  behind  on  their  orders, 
that  production  is  normal  and  that  no  slump  has  been  felt. 


SALT  LAKE  CITY— DENVER 

Many  electrical  jobbers  are  struggling  to  keep  from 
becoming  overstocked.  When  merchandise  was  scarce  they 
ordered  from  various  markets  to  insure  being  in  a  position 
to  meet  the  demand.  Now  factories  are  speeding  up  produc- 
tion and  pyramided  orders  are  beginning  to  pour  in.  The 
result  in  many  cases  is  a  resort  to  cancellation.  Many 
manufacturers  are  showing  a  disposition  to  hold  jobbers  to 
their  contracts.  Crops  are  moving  satisfactorily  and  money 
is  beginning  to  circulate  more  freely.  The  coal  mines  are 
running  full  blast.  The  metal-mining  business  is  in  bad 
shape,  and  mining  activity  generally  is  at  a  low  ebb.  Most 
jobbers  are  stocking  extensively  in  anticipation  of  better 
times  although  they  are  not  looking  for  immediate  relief. 
They  are  confident  that  by  spring  business  will  be  in  a  far 
better  way.  Only  a  few  of  the  more  timid  and  pessimistic 
are  holding  back.  Conditions  are  better  for  electrical  con- 
tractors. A  few  sizable  building  jobs  are  getting  under  way 
and  prospects  for   more   contracts   are  brighter. 

Electric  Ranges. — Though  the  market  is  best  in  the  sum- 
mer months,  business  is  still  holding  up.  Already  this  year 
one  jobber  has  disposed  of  eleven  carloads. 

Washers. — The  thing  of  chief  interest  in  this  line  is  thi> 
overabundance  of  stock.  Warehouses  are  being  taxed  to 
the  limit.     The  market  is  slow. 

Heating  Appliances. — Dealers  are  having  no  trouble  to 
stock  up  with  best  sellers  in  the  hollow-ware  line.  They 
buy  from  jobbers  only  as  they  are  able  to  sell,  exhibiting  a 
marked  tendency  to  play  safe. 

Motors. — This  phase  of  the  market  seems  to  be  one  of 
the  bright  spots.  Dealers  sell  all  they  are  able  to  secure 
from  jobbers.  The  demand  is  especially  good  for  sizes 
ranging  from  2  hp.  to  20  hp. 

Transfermers  and  Meters. — There  seems  to  be  some 
.scarcity  of  stocks.     The  demand  is  good. 


heavy  power  apparatus,  transmission  equipment  ar.d  house- 
wiring  devices.  Domestic  appliances,  including  expensive 
merchandise,  are  moving  well  and  farm-lighting  plant  sales 
are  going  as  well  as  was  anticipated,  or  even  better. 
Retailers  state  that  counter  business  is  holding  up  well 
with  percolators  and  toaster  stoves  leading  the  movement  of 
socket  devices.  Htaters  are  in  big  demand,  and  retailers 
are  having  a  hard  time  keeping  stocks  filled.  Lamps  and 
flatirons  also  enjoy  good  sales.  Shortages  have  not  been 
overcome  in  heating  devices,  small  motors,  washing  ma- 
chines and  porcelain  ware.  Shipments  are  coming  through 
in  satisfactory  manner,  and,  everything  considered,  stocks 
are  in  fine  shape.  Prices  remain  practically  the  same. 
Residence  construction  is  dropping  off.  and  the  building  of 
large  structures  heretofore  mentioned  will  probably  be  post- 
poned until  spring  or  maybe  later. 

Portland  jobbers  report  that  business  continues  good  but 
that  part  of  the  volume  is  in  filling  back  orders,  although 
thei'e  is  considerable  new  business.  Ti'ansportation  is 
catching  up  with  orders,  which  means  that  stocks  will  show- 
further  improvement.  Pipe  and  porcelain  recently  advanced 
to  cover  increased  freight  charges,  but  wire  registered 
another  drop.  Certain  lines  of  heavier  equipment  have 
advanced  about  3  per  cent.  The  jobbers  will  probably  absorb 
the  increased  freight  charges  on  lighter  equipment.  Collec- 
tions are  slow.  To  date  the  movement  of  crops  has  appar- 
ently made  no  change  in  electrical  industry. 

Flatwork  Ironers. — This  device,  while  comparatively  new 
in  this  section,  is  attracting  considerable  attention.  Dealers 
are  demonstrating  it  at  every  opportunity  and  repoi-t  that 
sales  are  quite  satisfactory. 

Heating  Appliances. — Some  dealers  hold  that  this  season 
will  establish  sales  records,  while  others  are  not  so  optimis- 
tic. Stocks  are  in  good  shape  and  replenishments  are  easy 
to  obtain.     Prices  show  no  particular  change. 

Vacuum  Cleaners. — This  device,  which  is  always  moving 
in  this  territory,  is  going  better  than  ever  this  fall.  Stocks 
are  in  good  shape  and  shipments  of  the  32-volt  type  arc 
moving  exceptionally  well,  especially  in  eastern  Washington. 

Storage  Batteries. — Stocks  in  most  cases  are  low  owing 
to  fall  business,  which  was  sKghtly  heavier  than  was  anti- 
cipated. Sales  are  still  going  along  well  and  are  expected  to 
continue. 


SEATTLE— PORTLAND 

The  change  in  business  conditions  in  the  Northwest  from 
week  to  week  during  the  past  month  is  negligible.  Jobbers 
report   a    quiet    market    with    practically    no    movement    of 


SAN  FRANCISCO 

All  reports  show  a  tremendous  amount  of  new  building 
in  southern  California,  especially  in  Los  Angeles,  where 
building  permits  for  1920  will  total  well  over  $50,000,000  in 
value,  the  major  portion  of  which  is  for  big  jobs.  In  other 
parts  of  the  state  a  steady  decrease  is  noted.  Buying  con- 
sists of  small  unit  packages,  except  where  substantial  price 
or  delivery  advantages  are  offered. 

Roughing-in  Material. — Los  Angeles  jobbers  and  dealers 
say  that  it  is  impossible  to  maintain  any  stocks  of  rubber- 
covered  wire,  conduit  boxes,  condulets  and  schedule  mate- 
rial because  of  the  demands  of  new  buildings. 

Insulators. — The  bay  district  is  experiencing  a  complete 
dearth  of  split  porcelain  knobs  in  standard  sizes,  and  be- 
cause of  this  fact  it  is  temporarily  possible  to  use  solid 
porcelain   knobs. 

Lamp  Cord. — Although  regulations  require  the  use  of  as- 
bestos-protected lamp  cord  for  certain  type  C  lamp  instal- 
lations, comparatively  little  of  this  class  of  cord  has  been 
sold  recently.  However,  several  good  sales  to  fixture  houses 
are  reported,  and  the  ratio  of  use  seems  to  be  increasing. 

Washing  Machines. — More  conservative  buying  is  the 
rule.  Several  well-established  dealers  have  found  them- 
selves in  financial  difficulties  because  of  overbuying.  .\ 
ten-lot  or  a  twenty-lot  price  seems  to  be  most  favorably 
regarded. 

Farm  Plants. — After  a  sale  that  decreased  during  the 
crop-moving  months  a  better  rate  of  sale  is  now  the  rule, 
for  the  ample  1920  crops  are  now  disposed  of  and  farmers 
not  only  have  more  leisure  to  talk  to  agents  but  ample 
means  to  pay  for  the  plants.  An  especially  good  sale  of 
32-volt  household   appliances  is  reported. 

Radiators. — A  splendid  sale  of  radiators  is  predicted  for 
the  1920-1921  season,  judging  from  advance  orders.  The 
field  h.is  never  been  campaigned  befo  e  so  thoroughly. 
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New  Apparatus  &  Appliances 

A  Record  ol"  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Heater  for  Running  Water 

An  electric  heater  to  be  attached  to 
the  faucet  directly  or  by  means  of  a 
rubber  hose  has  been  developed  by  the 
National  Electric  Water  Heater  Cor- 
poration, New  York  City.  This  device 
heats  the  water  as  it  flows  through 
1  rom  the  faucet. 


Lighting  Panels  for  Residences 

A     complete     etiuipment     of     service- 
witch  main  and  branch  connections  is 
mounted    upon    a    molded    composition 


placed  in  pj-oduction  by  the  Clapp- 
Eastham  Company,  Cambridge,  Mass. 
The  maximum  inductance  is  1.25  milli- 
henries and  the  minimum  inductance 
0.1  millihenry. 


DEAU-KRONT  PANKI.   KOU   RKSIDENCES 

base  in  the  panels  recently  brought  out 
by  the  Benjamin  Electric  Manufactur- 
ing Company,  Chicago.  This  panel  is 
made  in  both  open-front  and  dead-front 
for  any  number  of  circuits  up  to  ten. 

Combination  Switch  and 
Receptacle  Plate 

A  new  type  of  combination  switch 
and  receptacle  plate  with  removable 
iloor  is  being  offered  by  the  Peerless 
Light  Company,  Chicago.  This  plate 
is  suitable  for  the  old-type  No.  1908 
receptacle  or  the  new-type  standard 
llush   receptacle. 


BALL   MAY   BE  lONTl  Nl'OUSLV   REVOLVED 
WITHOfT    P.REAKINT.    mXNErTIONS 


Slieleton  Bell 

Simplified  construction  which  elimi- 
nates several  of  the  features  that  often 
caused  trouble  in  electric  bells  is  the 
principal  point  of  interest  in  the  new 
line  of  skeleton  bells  designed  by  the 
Signal  Electric  Manufacturing  Com- 
l)any,  Menominee,  Mich.  The  armatures 
and  strikers  of  these  bells  are  in  one 
piece,  the  binding  posts  are  insulated 
and  non-turning,  the  contacts  are  of 
heavy  coin  silver,  and  the  adjustments 
are   simple   and   positive. 


Continuous-Current    Radio 
Transformers 

To  produce  practically  unfluctuating 
direct  current  at  375  volts  and  550 
volts  a  transformer  in  50-watt  and  200- 
watt  sizes  respectively  has  been  de- 
veloped by  the  Acme  Apparatus  Com- 
pany, 27  Windsor  Street,  Cambridge, 
Mass.,  for  use  %vith  rectifying  tubes,  a 
small  condenser  and  an  "Acme"  1.5- 
henry  choke  coil.  These  transformers 
are  also  provided  with  windings  for 
use  in  heating  the  filaments  of  the 
rectifying  tubes  and  the  oscillating 
tubes  used  in  the  generation  and  mod- 
ulation of  the  continuous  wave  current. 


Variometer 

A  variometer  known  as  type  ZRV, 
with  the  outer  winding  made  in  the 
form   (if   a   section   of   a   sphere,    form- 


Buzzer  for  Testing  Electric  Wires 

The  Knika  buzzer  tester  brought  out 
by  the  Electric  Signal  Manufacturing 
Company,  Inc.,  31  Tremont  Avenue, 
Urange,  N.  .1.,  may  be  used  for  testing 


FOR  TESTING  CIRCUITS  OR  CONTACTS 

open  or  f.hort  circuits  in  houses,  or  fac- 
tory wiring,  motor  windings  and  other 
electrical  circuits.  This  instrument  is 
a  combination  of  buzzer,  telephone  con- 
I  ections  and  batteries  in  one  set. 


Operating  Levers  for  Oil  Circuit 
Breakers 

Improvements  have  recently  been 
made  by  the  General  Electric  Company 
in  the  levers  of  oil  circuit  breakers 
which  are  operated  manually  and  do 
not  require  extra  heavy  leverage  to 
close  the  breakers.  The  new  levers 
are  of  the  same  size  for  breakers  of 
all  capacities  within  the  range  of  ap- 
plication,   all    parts    except    the    links 


Insulating  Varnishes 

A  complete  line  of  insulating  var- 
nishes and  japans  suitable  for  many 
applications  in  the  manufacture  and 
maintenance  of  electrical  equipment,  in- 
cluding the  impregnation  of  coils  wound 
with  untreated  fibrous  materials,  has 
been  placed  on  the  market  by  the  Gen- 
eral Electric  Company,  Schenectady, 
N.  Y.  The  varnishes  are  divided  into 
two  general  classes,  known  as  black 
varnishes  and  yellow,  or  clear  varnishes. 
Roth  general  classes  are  subdivided  into 
I'vei'al  classes  for  special  uses. 


.Motes  on  Recent  Appliances 

.Vutomatic  Household 
Refrigerator 

.\  refrigerator  has  been  developed  for 
l.ousehold  use  by  the  Refrigo  Corpora- 
tion, Milwaukee,  Wis. 


STANPARDIZED   IN   ALL  SIZES 


wound   and   supported    inside   a    41    in.  Tabletop  Dishwasher  being   mutually   interchangeable.     This 

bakelite    tube,    while    the    inner    wind-         A    new    model    dishwasher    is    being  sUndardization  results  in  few  parts  per 

ing    is    directly    on    a    hardwood    ball  manufactured  by  Mermaid  Dish  Washer  handle,  facilitating  repairs  and  adding 

treated  to  exclude  moisture,  has  been  Company,  Middletown.  Conn.  to  the  uniformity  -nH  rppearance. 
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Manufacturers'  Activities 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


VICTOR  B.  SEIDKL,  president  of  the 
Seidel  Engineering  Company  of  Tulsa.  Okla.. 
has  established  an  electric  weliling  industry 
catering  to  oil-fleld  e<iuii>ment  in  the  South- 
west. Mr.  Seidel  is  sending  a  portable  elec- 
tric welding  outfit  out   into  the  oil  fields. 

THE  WESTERN  APPLIANCE  MANU- 
FACTURING COMPANY.  Railway  Ex- 
change Building.  Seattle,  has  let  contract 
for  the  erection  of  a  one-story  factory,  to 
be  used  for  the  manufacture  of  an  electri- 
cal appliance  known  as  the  Mercer  iron- 
ing machine.  Th^-  structure  will  be  lin  ft. 
X  90  ft.  inside  and  will  cost  $25,000  ex- 
clusive of  equipment.  The  plant,  it  is  re- 
ported, will  have  a  capacity  of  500  ma- 
chines within  ninety  days.  Officials  of  the 
company  are  C.  N.  Biggs,  president;  T.  H. 
Vanasse,  vice-president,  and  C.  M.  Mercer, 
secretary. 

DATA  ON  FIXTURE  MANUFACTUR- 
ERS' PURCHASES  OF  SOCKETS  BEING 
COLLHX'TKD. — The  National  Council  of 
Lighting  Fixture  Manufacturers  has  sent  a 
questionnaire  to  its  members  asking  them 
for  information  on  the  monthly  purchases 
of  different  types  of  sockets  during  the  past 
year.  Members  are  asked  whether  they 
iiurchase  from  manufacturers  direct  or 
from  jobbers. 

IN\'OLUNT.\IiY  PETITION  IN  BANK- 
RUPTCY FILED  .VflAI.NST  BLUE  BIRD 
— ^An  involuntary  petition  in  bankruptcy 
has  been  filed  in  the  United  States  District 
Court  at  St.  Louis  against  the  Blue  Bird 
Appliance  Company,  organized  several 
Jt-ears  ago  as  the  selling  agency  for  the 
Blue  Bird  Manufacturing  Company,  wash- 
ing-machine manufacturer.  The  latter 
company  was  recently  taken  over  by  the 
Davis  Sewing  Machine  Comjiany  of  Dayton, 
Ohio,  and  will  be  removed  to  that  city 
within  the  next  year.  At  the  tinir  the 
company  was  jiurchased  it  was  understood 
that  creditors  of  the  appliance  company 
had  been  given  a  satisfactory  setllement 
of  their  claims,  and  the  present  involuntary 
petition  in  bankruptcy  comes  as  a  surprise. 
The  claims  filed  bv  creditors  amounted  to 
approximately  $30,000,  and  the  petitioners 
claim  that  in  the  last  four  months  the 
company  has  preferred  certain  creditors 
with  money  and  property. 

THE  TLG  ELKCTRTC  VENTILATING 
COMP.VNY  is  moving  into  its  new  plant 
at  2850  North  Craivford  Avenue.  Chicago. 
The  new  building  has  100.000  sq.ft.  of  floor 
space  and  provi(les  for  doubling  the  output. 

CL.\RENCE  C.  BRINLEY  has  been  re- 
tained as  Eastern  manager  of  the  trolley 
carrier  department  of  the  Conveyors  Cor- 
poration of  .Nmericn  and  will  be  attached  to 
the  New  York  office.  110  West  Fortieth 
Street,  He  was  first  connected  with  the 
C.  W.  Hunt  Comiiany  and  went  to  the  Con- 
veyor's Corporation  from  the  fJifford-Wood 
Company.  During  the  war  ln'  was  conveyor 
engineer   for   tin-    .Mr   Nitrates   Coriioration. 

THE  .\MERIC.\N  STEAM  CONVEYOn 
CORPORATION.  :!2B  West  Madison  Street. 
Chicago,  annoim'ces  a  change  in  naini'  to 
Conveyors'    Corporation    of    Aiuerica. 

,T  M.  RARR  is  now  associated  with  the 
Mechrmical  Appliance  Comiiany.  Milwau- 
kee, Wis..  .-IS  gener.il  manager.  lb-  was 
formerly  connectid  with  the  W.stinghouse 
Electric  &  Manufacturing  (^otniiany.  Fair- 
banks, Morse  &  Company  and  the  Howell 
Motors    Company. 

FIXTURE  MEN  PREP.VRINC,  FOR 
nin-K.\LO  FI.XTUIIE  MAUKIIT  NIOXT 
l''i;r.l!U.\RY. — Plans  are  going  ahead  tor 
the  second  llxlure  market  of  the  National 
Council  of  Lighting  Fixture  Manufacturers 
at  Buffalo  during  the  week  of  Feb.  M. 
This  will  be  staged  in  conjunction  with  the 
annual  convention  of  the  council  anri  also 
of  the  Lighting  Fixture  Dealer.s'  So-iely 
^f  America.  Representatlv"*s  of  the  Olass- 
ware  fiiilld  and  thi'  manufacttirers  of  fix- 
ture accessories  will  al.so  be  present  The 
market,  which  was  hold  last  year  tor  the 
first  time,  will  be  established  In  the  Elm- 
wood  Music  Hall,  where  space  has  been 
provided    for   seventy-four  principal    booths 


■with  room  for  a  number  of  smaller  booths 
that  will  bring  the  total  up  to  approximate- 
ly 100.  Each  of  the  principal  l>ooths,  it 
is  stated,  will  be  wired  for  2,000  watts. 
Charles  H.  Hofrichter,  8410  Lake  Avenue. 
Cleveland,  Ohio,  is  secretary  of  the  National 
Council  of  Lighting  Fixture  Manufacturers, 

HOOVER  SWEEPER  CELEBRATES 
TWELFTH  BIRTHDAY, — The  Hoover  Suc- 
tion Sweeper  Company,  Canton,  Ohio,  re- 
cently celebrated  its  twelfth  anniversary. 
The  machine  was  originally  manufactured 
in  1908  in  a  small  room  in  Canton,  from 
which  status  it  has  grown  rapidly,  except 
for  a  few  lean  years  when  the  machine  as 
well  as  the  market  had  to  be  developed, 
until  now  its  sales  organization  comprises, 
according  to  W.  H.  Hoover,  president  of 
the  company,  eighty  divisional  and  district 
managers,  650  salesmen  and  altogether  in 
the   organization   1,800   people. 

SANFORD  RILEY  COMPANY  BUILDS 
LARGE  SINGLE-STOKER.— The  Sanford 
Riley  Stoker  Comjjany.  Worcester,  Mass., 
has  received  an  order  from  the  Public 
Service  Electric  Coinpany  of  New  Jersey 
for  one  of  the  largest  single-set  stoker 
installations  ever  built,  the  equipment  to 
be  installed  in  the  Burlington  generating 
station.  Two  B.  &  W.  boilers  are  being 
equipped,  each  boiler  having  14,180  sq.ft. 
of  heating  surface.  The  projected  grate 
area  is  about  310  sq.ft..  and  the  boilers  are 
set  with  the  bottom  of  the  front  header  12 
ft,  above  the  floor  line.  The  tubes  are  20 
ft.  long  .-^nd  the  furnace  dimensions  are: 
Width,  28  ft.  8',  in.;  length  from  inside 
front  wall  over  rear  ^-nd  of  stoker.  10  ft. 
103  in.  Each  boiler  will  be  furnished  with 
an  eighteen-retort,  extra-long  Riley  under- 
feed stoker.  The  maximum  caiiacity  of 
each  stoker  is  about  11  tons  of  coal  per 
hour,  corresponding  to  an  o\'erload  of  about 
350  per  cent  on  the  boiler.  Each  stoker 
will  be  equipped  with  six  two-siieed  Rilc.\- 
gear  boxes,  and  an  individual  frmr-speed 
induction  motor  of  the  GV'ueral  IClectric 
K-T  type  will  be  provided  for  each  gear 
box,  giving  a  range  of  eight  stoker  speeds. 
The  largest  stokers  previously  made  by  this 
company  were  of  the  sixteen-retort  size. 


Electric  System  for  the  past  seven  years. 
The  business  of  the  Industrial  Engineering 
Company  will  be  divided  into  two  depart- 
ment.s.  the  first,  that  of  consulting  engi- 
neering and  the  second  that  of  handling 
electrical  apparatus  and  machinery.  The 
company  will  have  offices  in  Toronto  and 
Windsor  in  Canada  anrt  in  Detroit,  Cleve- 
land and  Buffalo  in  the  United  States.  H. 
C.  Eetiam.  formerly  with  the  Toronto 
Hydro-Electric  System,  has  been  appointed 
manager  for  the  district  of  Toronto. 

THE  CANADA  AVIRI':  &  C,\BLE  COM- 
PANY has  appointed  W.  K.  Greenshields  as 
assistant  sales  manager.  He  has  been  in 
the  service  of  the  company  for  nine  years. 

THE>  EN(^LISH  ELECTRICAL  COM- 
PANY, LTD..  London,  Eng.,  has  recently 
established  offices  in  the  Transportation 
Building.  Montreal.  Quebec.  The  company 
is  a  consolidation  of  the  Dick.  Kent  Com- 
pany, Ltd.,  Preston,  England  ;  Coventr>- 
Ordnance  Works,  Coventry,  England  ;  Wil- 
liams &  Robinson.  Rugb.v.  England  : 
Phoenix  Dynamo  Manufacturing  Company 
Ltd.,  Bradford,  England,  and  Siemens 
Brothers  Dynamo  Works,  Ltd..  Stafford. 
England.  Owing  to  the  recent  purchase  of 
the  Siemens  works  at  Stafford,  the  English 
Electric  Company  will  take  charge  of  the 
business  in  Canada  formerly  condticted  by 
the  .Siemens  Company  of  Canada.  Ltd.  C, 
W,   Stokes  is  the  Canadian  manager. 

FOREIGN  GOVRRNIMENT  BUYS  EX- 
PANDED STEEL  POLES. — The  Italian 
State  Railways  are  reported  to  have  jilaced 
an  order  for  21.800  one-piece  steel  poles 
with  the  Itali.an  plant  of  the  Bates  Ex- 
panded Steel  Truss  Company.  These  poles 
are  to  be  used  for  the  electrification  of 
steam  railroads,  as  are  other  similar  poles 
which  have  been  ordered  by  the  Royal 
Swedish  Railways  and  by  some  of  the 
South   American  governments. 

TAIT'S  ELECTRICAL  DIRECTORY.— 
The  1920  edition  of  this  reference  book, 
covering  Australia  and  New  Zeal.and.  is 
now  available  and  can  be  obtained  from 
Scottish  House,  90  William  Street,  Mel- 
bourne. ,\ustralia.  The  volume  contains  de- 
tailed data  on  central  stations  in  Australia 
and  New  Zealand  and  also  on  electric 
plants  at   coal   mines   in   New   South   Wales. 


Supply  Jobbers'  Notes 


THE  PIEDMONT  ELECTRIC  COM- 
PANY, Asheville,  N.  C.  has  had  its  terri- 
tor.v  enlarged  to  cover  both  North  (Caro- 
lina and  South  Carolina  for  th  ■  distribu- 
tion of  A  B  C  electric  washers  and  is 
starting  on  an  active  campaign  for  their 
sale. 

THE  MANHATTAN  ELECTRICAL  SUP- 
PLY COMPANY.  New  York,  has  reported 
for  the  nine  months  ended  .Sept.  30  gross 
sales  of  $5,752.13(1.  as  compared  with  $4.- 
9711,213  for  the  corresponding  iieriod  of 
1919.   an   incr.'ase  of  $775,923. 

EMIL  ZINSMEYER.  until  Oct.  1  .sales 
manager  for  the  Frank  Adain  Electric  Com- 
pany, .^t.  Louis.  Mf)..  has  announced  his 
rr'Signjition  to  become  ctmnected  with  thi' 
Electrical  Warehouse  Company  of  Petrolt. 
Mich.,  electrical  jobb)*r.  Mr.  Zinsmeyer 
was  with  (he  Frank  .Xd.'im  ComiKiny  for 
nearly  twenty  y<'ars.  The  \',acancy  creatiMl 
by  his  resignation  Is  being  filled  by  Phil 
R.abon,  who  has  been  on  the  sales  force  of 
the  Frank  .\dam  Company  for  several 
yea  rs. 


Foreign  Trade  Notes 


Foreig:n  Trade  Opportunities 


Following:  ;in'  listed  opi)or1  unities  to  en- 
ter foreiKii  markets,  ^Vhe^e  the  item  is 
numbered,  further  information  can  be  ob- 
tained from  the  Bureau  of  Foreigrn  and 
Domestic  Commerce.  Washington,  by  men- 
tioning' the  number, 

A  Norwegian  firm  (Xo.  3.1.903)  is  in 
need  of  eh'ctrical  ei|uipment  and  sui>plifs 
such  as  insulators.  insuUited  and  non- 
insulated  copper  wire,  transformers,  instru- 
ments and  apparatus  for  generating  sta- 
tions, and  all  supplies  for  power  transmis- 
sion  ami   hcuse   installations. 


Trade  Publicatio 


'^ 


■'•hi;  I.\MUSTI!1,\L  lONGl.VlOlOr.ING 
COMPANY  has  aiipointed  R.  il.  Lii'  as 
general  managf^r  of  the  cf>mpan>'  In  Canada 
and  the  United  States  Mr,  T.,ee  has  been 
I)owpr     manager     nf.    the     Torottto     Hydro- 


STORAGIO  BATTERY  l,OCOMOTIVES. 
— The  .leffrey  Manufacturing  Company,  Co- 
lumbus. Ohio,  has  issued  catalog  No,  231, 
covering  storage  battery  locomotives  for 
industrial   plants. 

MINING  M.\CHINES — The  .Jeffrey  Man- 
ufacturing Company,  Columbus.  Ohio,  has 
issued  bulletin  No.  241,  covering  its  35-B 
Shortwall    mining    machine. 

LOCOMOTIVE  CONTROLLERS.  -The 
.leffrev  Maiuil'ai-lnring  I'oiniiany.  Columbus. 
Ohio,  has  issued  bulletin  No.  2ii4,  covering 
its    locomotive    controller. 

ROTARY  COAL  DRILLS— The  .Teftrey 
Manufacturing  Conu'ariy.  Columbus,  Ohio, 
has  issued  bulletin  No.  243,  covering  elec- 
tric rotary  coal   drills. 

BULLETIN      INDEX  lOS. — The      General 

lOleetrie    ("omp.iny,   Schenectady.    N.    Y.,  liH.s 

'^sued     indexes    to    its    descriptive    bulletins 

^iiul  sheets  and  to  its  siqiply-part   bulletins. 

WIRE  .\ND  CARLE. — The  Habirahaw 
Electric  Cable  Company,  Yonkers.  N.  Y., 
has  IssuimI  a  manual  covering  Its  wires 
and  cables. 

FUSES. — A.  F.  Daum,  Pittsburgh,  Pn.. 
has  la.mied  bulletin  No.  20-1,  covering  n- 
fillable   cartriilge    fuse  shells. 
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CONVI^NIIOXCIO  OI'TI.KTS-  The  Culler- 
Hammer  Maiuif;u-liirin^'  Cornrtuny,  Milwau- 
kee. Wis.,  iias  isHUeil  puhlieatioti  No.  857. 
coveriiiK  tile  applicatiun  uf  receptaclea  in 
the   "convenience   outlet"  cainiiaign. 

RNGINRKRIXO  OROAXIJ^.NTION.— 
Ford,  Hat'ttn  &  Mavis.  i*n^^ineers,  115  llroad- 
way,  N.  v..  have  issued  a  parnplet  coverinK 
their   service. 

RIJCCTRIO  rOAl,  CITTTICnS.— The  Jpf- 
friy  .MaTiul'aeturiiiK  Company.  (?oluml)us. 
Ohio,  has  issued  Inilletin  No.  -"!!.  eoverinu 
electric  eual   eutti'i's. 

STORAr.K     RATTlOltV      LOCOMDTIVIOS 

FOR    MINMS. — The    .lelTrey    MaluilacturinB 

''        Ct)inpany.  Colunihus.  Ohio,  has  issued  cata- 

lo^j   So.   :tl2.   covering  storajre-batlery   loco- 

inotivea    for    mines. 

y  lOLKCTRIC       KNTRV       IIKIVIOUS       The 

I         Jeffrey  Mamiracturiiu;  ( "Diiipaiiy.  Cidurnlius 
"        Ohio,   has   issued  calalot:    .\'i>    2(>'.i.   euveriiiR 
electric    entry    drivers    ri>r    loal-niinitiK    op- 
rations. 

MINK  LOCOMOTIVICS.  —  The  .Teffrey 
.MaiiufaeturinB  (.'omiiany.  Cohinihus.  Ohio, 
has  i.ssued  culaloK  No.  :!6:i.  I'overint;  mine 
locomotives. 

SHAFTING  EQUIPMKNT.— The  .\.  &  F 
Urown  Company.  Now  York,  havi'  neently 
issued  eataloK  No.  (i6.  eoveriUK  shaftinc. 
ipulleys.  clutches,  Kears,  slieav<s.  etc. 

CorPKRCUAD  WnSK.— The  (^opper- 
Clad  Steel  Co.,  Rankin.  I'a.,  has  issued  for 
distriliution  a  iKioklel  on  its  •coi>per\velir' 
wire    jiroducts. 

MARINh;  PUMP-  'I'lie  WorlhinKton 
Pump  &  Machinery  Corpoialion.  IK";  Proad- 
vvav.  .New  York,  has  just  issued  a  new 
Illustrated  lifi-iiaBe  catalog.  Nii.  MK-3iKin. 
eiiverint;  lis  line  of  marine  pumps  and 
.luxiliaries. 


New  Incorporations 


TIIR  ROYAI.,  EI>KCTRIC  COMPANT. 
with  olllce.s  at  12  Kaal  Sixth  Street.  Chat- 
tanooga. Term.,  has  just  been  ineori>orated. 
The  company  has  been  di.ing  business  for 
some  time  and  has  the  Tennessee  and 
OeorKia  ter-ritory  for  the  P.  A.  Geir  Com- 
rtany's  line. 

Till']  FIRST  NATIONAL  LIGHTING 
't)llPORATION  has  been  Incorjiorated  un- 
der the  laws  of  the  Stale  of  Ohio  with  a 
caiiital  stock  of  Sinii.iiiio  to  maiiufaeiure 
and  distribute  commercial  and  industrial 
electric  liKhtlun  ll.\tui'es  in  all  the  territory 
east  <d'  the  Mississippi  River.  TIte  ollicers 
of  the  company  al'e  .loseph  1.,.  ,Iafr«\  pi-esi- 
dent  ;  William  S.  Kiesel.  \ice-pr*^sidcnl.  and 
C.  II.  Ileide.  secretary-treasurei'.  Ollices 
and  showrooms  have  been  opened  at  20110 
East  Twenty-seconil  Street.  Cleveland,  and 
it  Is  staled  that  thi'  new  factory  will  he 
in  full  o|)ei-alion  this  fall.  The  company 
proposes  to  manufacture  a  standardized 
line  of  eonimercial   and    industrial    ll.xtures. 

THF.  MARTIN  WRIGHT  KLRCTRIC 
COMPA.NV.  Dallas.  Te.\..  has  been  incor- 
porated with  a  capital  stock  of  $20.iiOii  bv 
Martin  Wrltht,  K.  B.  Zoller  and  I,.  B 
French 

TIIIC  MOUNT  CARMKL  LIGHT  & 
POWFR  COMPANY.  Marion.  Va..  has  been 
incorporated  with  a  capital  slock  of  fS.OOit. 
W  A.  Scott  is  president  and  C.  W.  Respass 
is  secretary. 

THi:  ROYAL  lOLECTKlc  COMPANY 
Chattanoofra,  Tcnn..  has  be,  n  chartered 
with  a  capital  stock  of  $30.00(1  bv  F  K 
Bryant.  F.  B    r)ickinson  ami  J.  B.  MilliRan 

THK  .-M.nFRSON  (W  \-.\  )  lOLRCTRIC 
APPT,I.\NCK  COMPA.NY  has  been  inco-- 
porated  with  a  capital  stock  of  $10,000  bv 
L.   R  Collins  and  R    B.  Beadles. 

THK     OWASSo      (OKI.A  )      POWKR     * 

LIGHT     COMP.\NY     has     1 i     .Jiartered 

with  a  capital  stock  of  Jinnflii  by  1"  L 
Mayfleld.    B.   Swift  and  J.    R.   Moore. 

THl'^  WKSt  HARRISONBI-Rf?  LIGHT 
COMP..\NY.  Harrisonburg.  Va  .  h.as  been 
incorporated  with  a  cnpilal  slock  of  J.S.OOO 
H.  A.  Logan  is  president,  ami  .1.  S.  Florv 
IS  socivtaiy  of  the  company. 

^/T,U''  T.'^^CKRR-PARTHRRR  RLECTRIC 
i^l>.Ml  -VN^.  122  Ilollingsmith  Street.  Balti- 
more. Md..  has  been  incorporated  with  a 
capital  stock  of  $.50,000  by  Francis  Tucker 
Clarence  i;.  Parthree  and  Jsaac  T  Parks' 
Jr. 

r.  ?}}^^  HIGH  TENSION  SUPPLIES  COM- 
I  A.NI    has   been    incorporated   In   Delaware 


with  a  caiiital  of  $10U.(iliO.  to  manufacture 
electrical  appliances,  by  F.  Iloey,  Fred- 
erica.  Del,  ;  R.  H.  Kcnney.  Dover.  Del., 
and  D.   T.   Swing.    Ridgely.    Md 

THE  RUBIN  ENGINEERING  CORPO- 
RATION has  been  iiieorpor:^'d  in  Dela- 
war<'  with  a  caiiital  of  I  nii.Wio  lo  make 
mechanical  and  idectricai  aiMiliances.  by 
F.  R.  Hansen,  J.  V.  Plurni  and  R.  M.  Mac- 
farland.    Philadelphia.    P,i, 

Till',  BUFFALO  RIOFRACTORY  COR- 
PoR.ATloN  has  been  incorporated  in  Dtda- 
ware  wiih  a  ca|iital  of  $liiii.iimi,  to  manu- 
facture heat  anil  idectric  resistance  jirotl- 
iicls.  by  L.  II.  Melwooil.  J,  M  .Mills  and 
VV.    II.    Kelly,    r.nn'alo     N.    Y, 


Construction 

News 


Projects,  Plans,  Bids  and  Contracts 
<'ontempIated  or  ITnder   Wa>- 


New  England  States 

EAST  LEE.  .MASS. — The  erection  of  an 
electrii'  power  plant  on  the  Housatonic 
River  Is  being  planned  for.  Carl  Wurtz- 
bach.  High  .StriHt,  Lee.  is  Interested. 

TERRl-A'll.l.K.  CONN.- -The  Eagle  Lock 
I'ompany  contemplates  enlargements  lo  Its 
power  pl.-inl.  including  tin*  inst.Hllation  of 
new    equipment. 


Middle  Atlantic  States 

FILLMOHK.  .\.  Y. — .Vpplieation  li.is  been 
made  to  the  Slate  Public  Service  C<mimis- 
sion  by  the  Fillmore  lOlectrie  Company  for 
authority  to  erect  an  addition  to  an  electric 
plant  in  Genesee  Falls.  W  1.  Young.  Fill- 
more, is  president. 

FREKPORT.  N.  Y. — The  Common  Coun- 
cil has  had  plans  prep.ired  for  extensions 
and  improvements  to  the  municip:il  powi-r 
plant  lo  cost  about  $100,000.  Work  will 
be  started  at  an  early  date. 

HAMMOND.  N.  T.— The  Hammond  Li.ghl 
&  Power  Compan.v  has  applied  to  the  Pub- 
lic Ser\'ice  Commission  for  permission  to 
erect  electric  plants  in  the  towns  of  Morris- 
town  ami   Hammonil. 

KI.NGSTON.  N.  Y. — The  Kingston  Gas 
^*i  Electric  t'ompan,\'  h.as  applied  lo  the 
.•■^late  Public  Service  Commission  for  au- 
thority lo  operate  in  the  towns  nf  Hurley. 
Ulstei-    and    Esopus. 


LEWISTON,  N.  Y.— Application  has  been 
made  to  the  Public  .Servi<-i-  Commission. 
Second  District,  by  the  Lewiston  *t  Lake 
Shore  Power  Compan.v  for  aulhorilv  to 
issue  $1.1.000  In  bonds,  the  procieds  to  be 
uai^d  to  improvi-  Its  properly,  including  the 
purchase  of  ni'W  meters  and  transformers, 
improvements  to  its  distribution  ami  muoic- 
ipal  system  In  Lewiston  and  the  distribu- 
tion system  on  the  Fort  .Niagara  Beach 
and  Lake  Road,  new  equipment  in  the 
Youngstown   and   I-cwiston  substations.  fU: 

NEW  YORK.  N.  T.— Bids  will  be  re- 
ceived b.\-  the  Superintendent  of  .School 
Buildings  of  the  Board  of  Kducation.  room 
2800  Municipal  BuiMiog.  Manhattan,  until 
.Nov.  :i  for  the  installation  of  electric  equip- 
ment in  the  new  Public  School  No.  62,  on 
Leggetl    .\ venue.    Borough    of   the    Bronx. 

OSSINING.  N.  Y.— Bids  will  be  received 
until  Dec.  2  for  the  erection  of  a  prison 
building  at  the  State  Prison  to  cost  about 
?32."i.0O0.  Considerable  electrical  equipment 
will  be  required.  L.  F.  Pllcher.  Hall  of 
Uecords.  New  York  City,  is  architect  and 
I'ngincer. 

MAURER.  N.  J.— The  Barber  Asphalt 
Paving  Company.  233  Broadway,  New  York 
City,  contemplates  rebuilding  Its  power 
plant,  reported  to  have  been  damaged  b 
Are  lo  the  extent  of  $3,000,000,  including 
machinery.  Electric  traveling  cranes,  etc 
will  be  installed. 

MILLBURN.  N.  J.— Rids  will  be  receive.1 
by  Dean  Emery,  president  of  the  Board  of 
Education,  unt'l  Nov.  S  for  electrical  work, 
the  installation  of  electric  equipment,  etc.. 
in  connection  with  thi-  proposed  new  addi- 
tion to  the  Wyoming  School  on  Mvrtlc 
.\  venue. 


.  ^'^^V>'^'^-  ^-  J— The  Lyraphone  Com- 
pany Wooilwaril  Avenue,  has  plans  under 
wii.v  for  the  constru<'tlon  of  a  power  house, 
-■>  ft.  X  J6  ft.,  at  its  local  plant 

beJ.r^^'^'^K^'"^'.  ^'^     •';— Application     has 

c-.I,r.        ''''    ^?'    *'"■    Atlantic    City    Electrb 

ompany.    .Ulantic    City,    for    the    erection 

or  .1    liansml.>ision   line   to  the  radio  station 

I'lMo'  1  L.  ;  ""•■'"''■^  '"  ">e  'uture  by  the 
United  stalls  Radio  Supply  Company  The 
-.u.nicip.,1      olTlcials     are     also     tiegotlatlng 

1  '.  •^''■"'V''  *  ">    '"'"P^ny  for  the  In- 

>i. Illation  of  a  local  commercial  system,  in- 
cluding sti.-et-lightinB   ana   general  service. 

IcV'^Il'.;^'^"-^'','''^— '^''"  f'o'-nwall  Railroad 
r    .  ""■\  .""•''■'■   ,»■'*>■    tor   the   constiuctlon 
.,.'i    "'•"'■me   and    repair   shop   and    power 
bouse   t.i  ,.osl  about   $130,000. 

cived'bc^vl;^';™/;^',''-^— "'■'!«  «i"  b"  '•- 
\.'i,  >.,1  ■  .,*V,"f"v"  •'i  "'''""*<i'n.  I'-rankford 
of   a       .'le  V;        {^T.;   '    '"'■    ""■    i>»'t=iIlatlon 

pow'j,'-  pl^iir'buS^-  """'■'"  "■  ""•  --• 

stn'r-K.',';!'''"-  ^^--n"-  PitLsburgh 
C  m  „,,.,..'  ''iT.'VVI,  K"nP»ny.  chamber  of 
,  ,w,i  7  """;li.ng.  has  had  plans  prc- 
patel  r,M-  an  aildition  to  its  elei-trlc  power 
Plant  on   Brunols  Island.  '^ 

lMmn,hv'i^\/^'^'P,"'^V.  ^'''-  —  "^hc  Lycoming 
l„«    ,.i„V       Machine  Company,  Oliver  Street 

of  a  'now   e"?'''''    "'.'»■''■    •■'"•    "''    '"nstructio 
or  a    power   house   to   cost   about    $311,000 

OM,^hV,^"^^\  MD.-The  Baltimore  & 
Ohio  Railroad.  B.  &  o.  Terminal  has  iibin^ 
under  wa.v  for  the  electriflca  ?on  of  certaVn 

^n'l;::^  n'^^'Two  '^Ai;^"£B 

trical    engineer    for   the    company. 

sf,\e'^-^e!^-c'^'  ■"'■  VA.-Thc  Mountain 
r„;;      1         '      ompany  of  Huntington  is  hav- 

^l^.-t'r-u"L}"'"'"";''^.  '"'■   the   erectlSn   of  an 
electric  power   plant  at   Ritter.      C    T    Ben 
son    Is   president. 

rHARLE.<?TON,  W.  VA.— Bids  w;il  be 
receive,    by  the  Bureau  of  Yards  and  Dock-.' 

(J^r;'r:;i?on^'.^:i:\  "  •"-  "■'"-  ^'^ 

...■^^-^I^H'NGTON.  D.  C. —The  Potomac 
Kleitric  Power  Company  contemplates 
power  plant  improvements  and  extensforts 
to  cost    .iboul    $GOii.00i).  Aimsions 

W.VSHINGTON.  D.  C.— The  citv  offlclal.. 
conlemplale  the  Inst.-.llallon  of  .f  ew  sVreel- 
hghlt.g  system.  Warren  li.  I,  dh-v  Is 
ele.trical    engin.-er    of    IIk-   dislri<t  " 


North  Central  Slates 

been"^"^,  f^V-  •'^"r-H-Ai  rangements  have 
been  made  by  :,  committee  ,,f  l,ak.-  City 
citizens,  headerl  by  Attornev  Hcnrv  Mllt- 
ner.  to  secure  eltf.tric  light  and  power  f„,. 
Ib<-  village  from  the  Wlnterfleld  Light  & 
rower  (ompany.  now  ere.ting  a  plant  on 
the   <  lam   River. 

■  <"I'EYpI'AND,  OHIO.— A  proposition  to 
i.ssue  $90,000  in  bonds  will  be  s,rbn,ltted  to 
me  voters  ,it  the  general  election  for  the 
f^'''^T%  '!iy  ^■■•^ctlng  an  eleclri<-  light  plant 
V?  ?"<^i  Cleveland.  A.  Carran.  Cltv  Hall, 
l'..ast  Cleveland,   is   in   charge. 

LOiyiSVILLE,  KT.— The  Board  of  Park 
<  ommissioners  contemplate  the  Installation 
of  electricity  m  Central  Park  at  a  cosl 
of  about    $12..';00. 

I.vniANA  HARBOR.  IND.— The  Board 
of  <  ommi.xsioners  of  Lake  County  have  nied 
petit  on  with  the  State  Tax  Board  for  oer- 
mi.ssion  to  i.ssue  $30,000  in  bonds  for  the 
installation   of  a   police   alarm   system. 

He',i^''^i'^'^\''Py^-  IND.— The  Merchants' 
U^  11  'i'.^'''  <^^"niPany.  Washington  and 
Alcridian  Streets,  contemplates  the  i-rectlon 
";  ".  '  J.^  ?  ^^■"-  addition  lo  its  power 
n"y  ■/  .';"!'•■■''  Bro-'sman.  1503  Merchants' 
I-iank  Building,  is  engineer. 

^  I'^h'^^'-^^V  ILL— A  special  election  will 
be  held  on  Nov,  3  for  the  purpose  of  sub- 
imlting  to  the  voters  a  proposition  to  Issue 
$8."iHi  in  bonds  for  the  installation  of  elec- 
trical   equipment    for    the    water-works   svs- 

tems.    etc. 

SPRINGFIELD,  ILL.— Ordinances  have 
been  pa.ssed  by  the  Cltv  Council  for  the 
installation  of  a  new  ornamental  lighting 
system  in  the  area  bounded  bv  Williams 
Boulevard,  West  Grand  Avenue!  Park  and 
I.;»wrence  Avenues.  The  cost  is  estimated 
at    $7,600. 

OSHKOSH,  WIS —Plans  w:ll  be  prenared 
for  the  installation  of  an  ornamental  street- 
lighting  system  at  this  place.  Ira  Parker 
is   chilrm.in. 
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PRINCETON'',  WIS.  —  The  Princctcn 
Powei-  &  Light  Company  has  plans  under 
wav  for  the  construction  of  a  hydro-clectric 
plant.  The  Jacobson  Engineering  Co  pany, 
.")22  Metropolitan  Bank  Building,  Minneap- 
olis,  Alinn.,   is   engineer. 

SEYMOUR.  WIS. — The  Badger  Utility 
Company  of  Pulaski  has  contracted  with 
tlie  Wisconsin  Traction  Light.  Heat  & 
Power  Company  for  electric  power  ol  _HMJ 
hp.  Plans  include  the  installation  of  a 
substation   at   Seymour. 

TWO  RrV'ERS.  WIS. — It  is  reported  that 
the  Wisconsin  Bask.-t  i«c  Pail  Company  con- 
templates rebuilding  its  factory  and  power 
i.lint  recently  destroyed  by  fire,  causing  a 
loss  of  about  $13.'.. 000.  New  power-plant 
equipment  will  be  purchased.  John  F.  Con- 
;tnt  is  president. 

UNION  GROVE.  WIS.— The  State  Board 
of  Control.  M.  J.  Tappins.  secretary.  Madi- 
son, is  having  plans  prepared  for  a  power 
plant  at  the  Southern  Wisconsin  Home  for 
the  Feeble  Minded.  .John  C.  AV  hito  ot 
Madison  is  engineer. 

BEWER  CREEK.  MINN.  —  A  special 
election  will  be  held  for  the  purpose  of  sub- 
mitting to  the  voters  a  proposition  to  issue 
$13  000  in  bonds  for  an  electric  hghting 
system.     B.   R.   Page   is   city  clerk. 

M  \.RSH.\LLTOWN.  IOWA.  —  The  City 
Council  has  authorized  John  L  Bell,  coun- 
cilman, to  receive  bids  on  poles,  wires  and 
other  necessary  equipment  for  the  construc- 
tion of  a  lighting  system  in  the  city. 

PERU,  NEB. — At  a  recent  village  meet- 
irg  an  ordinance  was  passed,  calling  for  a 
.-■pecial  election  to  be  held  soon  to  vote  on 
$10,000  in  bonds  for  the  purchase  and  im- 
provement of  the  electric  light  plant.  Ex- 
.tension  and  improvement  to  the  system  are 
also    contemplated. 

OTTAWA,  KAN. — At  a  recent  election 
bonds  to  the  amount  of  $165,000  were  voted 
for  improvements  to  the  present  municipal 
light   and    water   plant. 

PLEASANTON.KAN. — Preliminary  plans 
have  been  prepared  for  the  erection  of  an 
electric  light  plant  at  this  plac--.  E.  T. 
\reher  &  Company,  609  New  England 
I'.uilding,    Kansas    City,   Mo..    :ire  engineer.';. 


Southern  Stales 

MANCHESTER.  0.\. — Improvements  and 
extensions  to  the  municipal  electric  light 
system  to  cost  about  .ilo.OOn  are  contem- 
plated. 

SMYRNA,  TENN.  —  A  corporation  has 
been  formed  by  the  citizens  of  Smyrna  for 
the  purpose  of  erecting  an  electric  lijrht 
plant.  The  stock  has  been  sold  and  char- 
ter secured. 


substation  at  Salinas.  $1.").000  :  new  distri- 
bution substations  at  cast  and  west  sides 
of  the  Salinas  Valley,  $30,000  :  duplicate 
transmission  line  from  ^letz  to  King  City, 
$25,000  ;  convert  Soldad-King  City  line 
from  30  !;v.   to   60  kv..   $30,600;  etc. 

SAN  FRANCISCO,  CAL.— According  to 
M.  M.  O'Shaughnessy,  city  engineer,  plans 
for  the  electric  power  plant  at  Hetch- 
Hetchy  to  cost  about  $6,000,000  are  under 
way.  and  the  construction  of  this  plant 
may  be  followed  by  the  establisliment  of 
auxiliary  plants  at  other  points.  The  main 
plant  is  to  be  erected  at  Priest's  Hill  ulien- 
it  is  expected  to  develop    ;6,000  hp. 


Pacific  and  Mountain  States 

WII.SOXVII.I.E.  CUE.  —  N.  W.  Yming 
has  had  plans  preijareil  for-  the  extension 
of  his  electric  light  system  from  Wilson- 
vlllit  to  the  Frog  Pond  district. 

BAKERSFIEI.D,  CAT^. — The  Pacific  Gas 
&  Electric  Company  has  applied  to  the 
Railroad  Commission  for  autliority  to  pur- 
c  lia.ic  the  excess  energy  of  the  San  Joaquin 
Light  &  Power  Corporation.  Plans  will 
hiclude  the  erection  of  a  transmission  line 
from  the  Kerekhoff  plant  to  the  San 
Joaquin's  substation  at  Merced. 

C,I,ENDALE.  r.\L. — The  Verdugo  Wood- 
l;inds  Improvement  ,\ssociation,  rcc-enlly 
organized,  contemplates  improvements  to 
the  street-lighting  system,  telephone  .serv- 
lei',  etc. 

CR^SS  V,\T,T  EY.  CM,. — The  Delhi  Min- 
ing Company  has  plans  under  way  for  the 
construction  of  a  hj'dro-eleetric  plant  on 
Hloody  Run.  Plans  include  the  installation 
')f  two  large  electric  generators  and  auxil- 
iary operating  machinery.  Harry  Skewes 
is  superintendent. 

SAN  DIEGO  CAU— The  San  DIepo  Con- 
.tolidated  Gas  &  Electric  Company  has  ap- 
plied for  permission  to  appropriate  10 
.<econd-ft.  from  the  Pauma  Creek.  San 
niego  County,  for  the  development  of  .'iGO 
'ip.       Diversion    works    consist    of    a     main 

lltrh    and    dam.      The   cost    Is   estimated    at 

ibout    $22.'). 000. 

SAN  FRANCISCO.  CM,.  —  Applic.ltion 
has  made  to  the  Railroarl  Commission  by 
the  Coast  Valleys  Gas  ^:  l-'lcctrrc  Cornpany 
to  l.ssue  $37.'). 000  in  bonds,  part  of  the 
proceeds    to    be    used    as    ffdiows :    Iner  -a  • 

apacify  of  ■),000-volt  feeders  In  Salinas 
Valley.  $20,000:  extensions  to  electric  dis- 
'rlbuHnns     lines     durinsr     I'-e     r">xt     twelv 

months.   $12.nn0:   new  outdoor  high-tension 


Record  of 

Electrical 

Patents 

Notes  on  I'nited  States  Patents 


(Issued  Oct.  19,  1920) 

14,959  (reissue).  Wireless  Telephone 
System  ;  Lee  de  Forest,  New  York.  N.  Y. 
App.  filed  May  16,  1916.  Sounds  made 
clear. 

1,3.';5.838.  Ixstantaneoi's  Heater;  Charles 
D.  .McLean,  Berlin,  N.  H.  App.  filed 
Sept.  22,  1919.     For  water. 

1,355,849.  Portable  Lamp;  Francis  M. 
Rosenfeld.  New  York.  N.  Y.  .\pp.  filed 
Feb.   5,  1919.     Flashlight. 

1.355.SG3.  TELEGRAni  Installation  ;  Oskar 
Srnka,  Brunn,  .Vustria.  App.  filed  June 
14,  1?15.  Any  number  of  messages  trans- 
mitted   simultaneously. 

1.355,867.  LiQriD  Heater;  William  I. 
Thompson.  Stoneham,  Mass.  .\pp.  filed 
Sept.   29,  1919.     Radiator. 

1.355,869.  SToTE.  -  of  Electrical  Regula- 
tion :  William  A.  Turbayne.  Niagara 
Falls,  N.  Y.  App.  filed  Feb.  11.  19i:.. 
Battery  charging  from  variable-speeil 
generator. 

1,355,884.  Alternating  -  Ctrrent  Fre- 
quency Meter  ;  John  G.  Blessing.  Chi- 
cago. 111.  App.  filed  Feb.  19.  1917.  Meter 
and  timing  device. 

1.355.886.  CuT-OuT  Box;  Hector  H.  Brown, 
Baltimore.  Md.  App.  filed  May  31.  1919. 
Conduit  openings  changeable   in  size. 

1.355.887.  Panel  Box  ;  Hector  H.  Brown. 
Baltimore,  Md.  App.  filed  May  31.  1919. 
Improvi'd  front. 

1.355.897.  Testing  Circuit  for  Repeaters 
KQUirPED     "WITH      .Vutomatic      Network- 
•Selectors  ;    Charles    .'<.    Demarcst.    Brook- 
lyn,  .V.  Y.      App.   filed   Dec.   5,  1918.      F.. 
amplifying  signals. 

1.355.898.  Testing  and  Monitoring  Equip- 
ment FOR  Repeater  Circuits  ;  Charles  S. 
Demarest,  Brooklyn.  N.  Y.  App.  filed 
Dec.    5,    1^18.      Artificial   loads. 

1.355.899.  Drt  Battery  ;  Carleton  Ellis  and 
Alfr.-d  .\.  Wells.  .Montilair,  N.  J.  -\pp. 
filed  Oct.  31,  1917.  .Made  of  old  ma- 
terials. 

1,355,905.  Means  for  Securing  Electrical 
FiTTiNo.s  TO  Conduit  Outlet  Ho.kes  anh 
THE  Like;  Leonard  Milne.  Westminslei, 
London,  England.  App.  filed  Sept.  30. 
1918. 

1,355.917.  .\utomatic  Telephone  System; 
George  E.  .Schomaker.  Chicago.  111.  App. 
filed  May  23,  1917.     Two-wire. 

1.355.926.  Telepiione-Exciiangk  System; 
Dawson  JI.  Taggart,  East  Orangi'.  N.  J. 
App.   filed   Oct.    23.   1918.      Triink   circuits. 

1.355.927.  Tei.ephone-Exchaniif  System: 
Dawson  M.  Taggart.  East  Or.inge,  N.  J. 
App.  filed  Dec.  28,  1918.  i'"onneition  of 
manual  with  autom.it'c. 

1.355,932.  CoMRiNEn  Sound  and  Heating 
Ei.emevt:  .\llen  1.  Walter.  .Mansfield. 
Ohio.      App.   filed   July   3,    1919.      Medical. 

1,355.913.  .\utomatic  Switch  for  CiG,.n 
Lighters.  Etc.  ;  Charles  F.  Cuno.  Merl- 
ilen.  Conn.  .Vpp.  filed  .Xprll  22.  1920. 
.Spring  reel. 

1.355.957.  Tei.epiionv;  Tran-smission  Sys- 
tem; Percy  M.  Gaida-di-r,  Bayside.  N.  Y. 
App.  filed  July  -3.  1918.  Four-wire  tele- 
phone repeater. 

1.3.'>5.971.  Substation'  Srvdeb  :  Geore:  TI 
llevdi.  New  York.  N.  Y.  App.  filed  Dee. 
1,  i916.     Mounted  In  base  of  tick  stand. 


l,3oa,983.  .\.utom.\tic         TELEPnO.NE-EX- 

change  System  :  Jacob  W.  Lattig.  Glen- 
side,  Pa.  App.  filed  Sept.  11.  1909.  "Up- 
and-around"  switch. 

1.3.16.010.  Automatic  Telephone  Sys- 
tem :  Winfred  T.  Powell.  Chicago,  111. 
App.  filed  April  14,  1917.  For  large 
organization. 

1.356,012.  Electrical  Controlling  Sys- 
tem :  Frank  B.  Rae,  Cleveland.  Ohio. 
App.  filed  March  19,  1917.  For  ch.arging 
battery. 

1.356,042.  Toaster;  Lloyd  G.  Copeman, 
Flint.  Mich.  App.  filed  Oct.  31,  1919. 
Removable  grid. 

1.3.")6,071.  Electrically  Heated  Instru- 
me.nt  :  Flank  Kuhn  and  Lawrence  H. 
Thomas,  netroit,  Jlicli.  App.  filed  June 
11,  1920.      Terminal  block  housing. 

1,356.099.  Hegi-i.ator  for  Electric  Gen- 
ER.VTORS :  William  A.  Turbavne,  Niagara 
Falls,  N.  Y.  App.  filed  April  17.  191). 
For  variable-speed  batterv-eharging  gen- 
erators. 

1.356.156.  TELEPHONIC  Receiver:  Nathan 
.\.  Kurni.in.  New  York,  N.  Y.  App.  filed 
Oct.  10.  1917.  Diaphragm  mounted  be- 
tween cushions. 

1.356.164.  Telephone-Exchange  System- 
•Mben  E.  I,undell.  New  York,  N.  Y.  .Vpp 
filed  July  14.   1917.      Semi-automatic. 

l.-'i6.176.  LiSTE.vixG  Key;  Franklin  V. 
Stearn.  Paterson.  N.  J.  App.  filed  Oct. 
2o.  1916.     Telephone. 

1. "56,181.  Telephone-Exchange  System: 
Kay  S.  Wilbur.  Lyndhurst.  N.  J.  App. 
filed  May  21.  1919.     .\utomatic  ringing. 

1.356.190.  Telephonic  Tra.msmitter  :  Bei-- 
tram  S.  Cohen,  Twickenham,  England, 
.Vpp.  filed  Dec.  31,  1919.  Placed  against 
throat. 

1.356,197.  Process  of  Producing  a  Douele- 
CopPER-OxiPE  Plate  :  George  S.  Bngle 
Oranston,  R.  I.  .\pp.  nied  Oct.  8,  1912' 
For  primary  batteries. 

1.356.222.  Multpple  Telephony;  Ernst 
Ruhmor,  Berlin.  Germany.  App.  filed 
.Vpril  4.  1911.  .Several  messages  by  one 
wire. 

1.356,226.  Synchroni!!er  :  Melvin  L  Se- 
very.  Los  Angeles,  Cal.  App.  filed  May 
7.  1917.  For  .synchrcmiz-ng  two  inde- 
pendently driven  and  distant  shafts. 

1.356,244.  -Vlternatixo-Current  Gen- 
erator: Thomas  F.  Wall,  Southsea,  Eng- 
land, App.  filed  Sept.  30.  1918.  For  re- 
ciprocating drills,  hammers,  etc. 

1.356.256.  Telephone  System:  William  G. 
Britten.  Westfield.  X.  .1.  .Vpp.  filed  .Vug. 
19.  1918.      .Vnnouncing  system. 

1.356.260.  Apparatus  for  Displayi.ng 
Units  and  Quotations.  News  and  Ad- 
vertsing  ;  William  II.  Butler.  New 
York.  N.  Y.  .Vpp.  fllc^.l  2S,  1919.  For  in- 
creasing utility  of  stock   ticker. 

1.356.290.  IVtoTOR:  Orla-i,lo  E.  Kellum,  Los 
Angeles.  Cal.  .Vpp.  fiUil  .M.ircli  10,  1920. 
Synchronous,  for  phonographs,  etc. 

1.356.293.  Dimmer  for  Electric  Lights; 
Eugene  J.  Klinger.  South  Elgin.  111.  .Vpp. 
filed   Dec.    13.   1919.     Automobile. 

1,356.335.  Electric  Heater:  Pierre  .1.  H. 
Bernard,  .Montri-al.  i^u-'bee.  Canada.  App. 
filed  .May  29.  1919.  HiKli-resistancc  rib- 
bon  wound  on   mica   cylinder. 

1.356.342.  Manufacture  'if  Nickel-Steel; 
Percy  F.  Cowing.  New  York.  S'.  Y.  App. 
filed  June  16,  1920.  As  a  cathode  de- 
posit. 

1.356,369.  Trolley  Pole:  Axel  ,\.  Johnson. 
Hoquian,  Wash.  .Vpp.  filed  May  24.  1920. 
Replaces  wire  on  wlu-el. 

1.356.403.  Telephone  Sy.stem  ;  Edwin  S. 
Pridliam,  Oakland.  C.il.  App.  filed  .May 
7,  1918.      For  noisy  places. 

1.356.434.  Process  of  .Making  Alkai.i.ve 
Gelatinous  Electrolytes:  George  .S. 
Engle.  Cranston.  K.  I.  0<t.  8.  1912.  Pre- 
vents dissemination   of  soluble  electrodes. 

1.356.435.  Douri.e-Copper-Oxide  Battery 
Element  ;  George  S.  lOngle.  Washington. 
D.  C.  App.  filed  Oct.  8,  1912,  For  pri- 
mary batteries. 

1.356.436.  Electrolyte  for  Primary  Bat- 
teries :  Giorge  S.  Engle,  Washington, 
n,  C.  .Vpp.  filed  Oct.  8.  1912.  Alkaline, 
gelatinous  and  has   mi'iinium   eaustl<-it>'. 

1.356.468.  Electrode:  George  W.  Peters 
and  Oscar  F,  .Vlklrc.  ChaHeston.  Wash 
.Vpi>.  nii-d  r'"cb.  27.  1920.  Madi-  from 
rolled  strip. 

1.356,481.  Electric  .Vpi'Aratus  :  .Vnthony 
T.  Boltas,  I'lainfleld,  .V.  J.  App.  filed 
.Vug.   19,   1919.      For  stimulriting  r.ain. 

1,356,188.  Kapio-Teiegraph  System:  Man- 
rico  Compare,  Leghorn.  ltal>-.  .Vpp.  filed 
July    6.    1920.      Control    from    a    distance. 

1.156.505.  .Sy.stem  of  Gunfire  Control; 
El'ivr  A.  .Sperrv.  Brooklyn.  N.  Y.  .Vpp. 
Illeil  Oct.  10.  1914.  To  Indicate  to  con- 
trol  station  the   position  or   guns. 
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Power  Contracts  and  the 
Small  Consumer 

THE  Public  Utility  Commission  of  Utah  in  its 
decision  on  the  special  contracts  of  the  Utah  Power 
&  Light  Company  has  established  a  precedent  of  great 
moment  to  electric  light  and  power  companies.  In  brief. 
the  case  dealt  with  contracts,  mostly  for  long  terms. 
which  were  not  in  conformity  with  published  schedules 
of  the  power  company,  but  were  preferential  and  dis- 
criminatory. Without  setting  aside  the  contracts — in 
fact,  holding  that  they  are  still  binding  on  the  con- 
sumer— the  Utah  commission  held  that  in  the  interests 
of  the  general  public  it  can  modify  and  change  them 
in  so  far  as  they  relate  to  rates,  facilities  and  privileges. 
This  is  of  special  significance  to  the  small  consumer-, 
for  if  large  power  consumers  because  of  legal  change  of 
rate  can  break  contracts  and  supply  their  electrical 
wants  from  isolated  plants,  for  instance,  the  large 
central-station  investment  made  to  serve  them  would  be 
lost,  and  hence  the  interest  on  that  investment  would 
have  to  be  borne  by  all  other  users.  This  is  the  chief 
point  in  the  I'tah  Power  &  Light  case. 


the  educational  system  should  not  be  allowed  to  become 
so  burdensome  that  the  companies  cannot  make  meter 
maintenance  attractive  enough  to  hold  the  men  for 
advanced  work  after  they  have  become  proficient. 


Training  Men  for 
Some  One  Else 

CENTRAL-STATION  maintenance  work  has  of 
necessity  been  very  largely  neglected  during  the 
last  few  years.  While  in  most  departments  this  has 
been  often  due  to  lack  of  materials,  in  the  meter  denart- 
ment  the  lack  of  suitably  trained  men  has  been  and  still 
is  the  principal  difficulty.  Meters  have  been  rightfulh- 
termed  the  cash  registers  of  the  industry,  and  upon 
their  proper  maintenance  may  depend  whether  a  com- 
pany will  show  a  loss  or  a  profit  on  its  operations. 
Meter  maintenance  requires  the  services  of  technically 
trained  men,  and  the  work  has  proved  attractive  to  the 
younger  men  entering  the  industry.  However,  the 
remuneration  has  too  often  been  insufficient  to  induce 
those  having  the  proper  qualifications  to  stay  at  it  long 
enough  to  be  able  to  do  the  advanced  work.  The  money 
which  might  have  been  used  to  increase  salaries  is  now 
being  used  continually  by  some  utilities  to  train  new 
men  who  soon  leave  to  get  more  money  and  often  better 
working  conditions  from  companies  which  have  spent 
nothing  on  training.  Universities  in  the  Middle  West 
have  performed  a  real  service  by  conducting  metermen's 
courses  to  increase  efficiency.  However,  better  qualified 
employees  want  more  pay,  and  therefore  this  education 
may  increase  rather  than  decrease  the  difficulty  of 
retaining  good  metermen.  The  revenue  of  a  central 
station  depends  so  much  on  efficient  meter  maintenance 
and  testing  that  this  work  should  be  made  amply 
remunerative  and  probable  avenues  of  advancement 
should  be  opened  up.     New  men  should  be  trained,  but 


Exporting  Electrical  Goods 
to  China 

THE  organization  of  a  hundred-million-dollar  export 
financial  corporation  by  the  American  Bankers' 
Association  to  further  national  welfare  by  maintaining 
and  effectively  developing  American  foreign  trade 
ought  to  set  at  rest  any  fear  that  American  industry 
will  be  swamped  by  European  goods  dumped  on  the 
market.  It  ought  also  to  give  heart  to  American  manu- 
facturers contemplating  e.xport  trade.  Only  a  short 
while  ago  a  consortium  of  American,  English,  French 
and  Japanese  bankers  was  an-anged  for  financing  and 
furthering  Mongolian  trade.  Commenting  on  this 
arrangement,  Mr.  Lamont  of  the  banking  house  of  J. 
P.  Morgan  indicated  that  China,  in  addition  to  requir- 
ing a  great  system  of  railways,  would  need  a  large 
quantity  of  electrical  equipment.  He  indicated  that 
400,000,000  of  kindly,  honest  and  highly  intelligent 
people  would  require  on  a  prodigious  scale  the  many 
domestic  appurtenances  that  American  ingenuity  has 
evolved  and  that  to  keep  these  millions  supplied  with 
motion  pictures  alone  would  be  quite  a  task  even  for 
Americans.  Discounting  his  statement  by  75  per  cent, 
the  fact  remains  that  the  opportunities  are  still  im- 
mense. If  China  is  to  receive  financial  assistance  from 
the  United  States,  she  will  of  necessity  use  American 
goods,  and  among  the  numerous  branches  of  industry  in 
which  America  excels  the  electrical  is  not  the  least. 
American  manufacturers  of  electrical  goods  should 
therefore  look  to  the  Far  East  for  new  business  of  some 
importance. 


Plant  Efficiency  Rewards 
Hard  Work 

POOR  coal,  irregular  fuel  supply,  changing  loads, 
labor  difficulties  and  inexperience  in  co-ordinating 
plants  for  maximum  combined  operating  efficiency  put 
a  heavy  burden  upon  the  central-station  manager  in 
many  localities.  It  is  not  so  easy  under  these  con- 
ditions to  produce  energy  at  figures  which  may  be  cited 
with  pride.  None  the  less,  the  present  high  cost  of 
production  justifies  a  more  vigorous  attack  upon  station 
fuel  losses  than  has  been  conducted  in  some  places  since 
the  close  of  the  war.  That  such  an  attack  may  be 
successful  is  clear  from  a  recent  comparison  of  two 
successive  years'  operations  in  about  half  a  dozen  plants 
ranging  in  size  from  11,000  kva.  to  63,000  kva.  Two 
years  ago  the  yearly  records  showed  that  five  out  of 
seven  of  these  plants  consumed  above  2.3  lb.  (1  kg.)  of 
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coal  per  kilowatt-hour,  the  best  showing  being  about 
1.93  lb.  (0.87  kg.).  In  the  fiscal  year  just  closed  half 
the  plants  ran  below  2.3  lb.,  and  the  best  showing  was 
1.74  lb.  (0.78  kg.).  All  the  plants  were  within  a  radius 
of  150  miles  (240  km.).  Industrial  power  plants  in  the 
same  region  often  consume  4  lb.  or  5  lb.  (1.8  kg.  or 
2.2  kg.),  and  it  is  gratifying  to  see  these  medium-sized 
central  stations  responding  to  hard  and  sustained  work 
on  the  part  of  their  operating  managements.  The 
central  station  points  the  course  of  efficiency  for  all 
power  producers,  and  every  manager  should  devote  his 
best  efforts  to  the  arduous  task  of  getting  the  most  pos- 
sible out  of  his  equipment. 


The  Power  Situation 
on  the  Pacific  Coast 

ONE  of  the  singular  features  of  electric  power 
development  is  that  in  the  three  Pacific  Coast  states, 
which  have  been  a  most  progressive  part  of  the  country 
in  transmission  work  and  which  have  more  than  40  per 
cent  of  the  available  water  power  of  the  United  States, 
there  should  still  be  serious  shortage  of  water  power — 
one  which  called  for  the  consumption  of  nearly  .5,000,000 
barrels  of  fuel  oil  last  year.  The  situation  really  points 
directly  to  the  weak  spot  in  aH  hydro-electric  develop- 
ment, that  is,  the  great  variability  from  season  to  sea- 
son and  year  to  year  in  water  supply.  A  paper  by  F.  H. 
Fowler  in  last  week's  issue  brings  the  salient  points  of 
the  situation  into  view  in  the  most  striking  manner. 
The  fundamental  fact  is  that  the  rainfall  along  the  Coast 
decreases  steadily  from  north  to  south,  some  parts  of 
Washington  showing  the  highest  annual  rainfall  in  the 
United  States,  while  portions  of  southern  California 
drop  to  near  the  minimum.  The  northern  portion  of 
the  range  is  well  forested,  the  southern  portion  is  bare, 
which  again  has  its  effect  on  the  annual  distribution 
of  run-off. 

The  use  of  power  varies  seasonally,  like  its  source, 
and  to  make  the  most  of  the  total  resources  one  must 
have  the  maximum  practicable  storage.  Here  again  the 
possibilities  vary  widely  along  the  Pacific  coast.  In  the 
extreme  north  the  available  heads  are  comparatively 
moderate,  and  for  this  as  well  as  other  topographical 
reasons  storage  on  a  large  scale  is  somewhat  difficult. 
As  one  goes  southward  opportunities  for  storage  with 
high  heads  present  themselves,  but  the  water  supply 
is  extremely  variable  from  month  to  month.  In  the 
northern  region,  as  Mr.  Fowler  shows,  there  are  great 
possibilities  in  the  way  of  developing  cheap  power  on 
a  large  scale,  power  cheap  enough  to  be  utilized  for 
electrochemical  or  similar  industries  were  the  conditions 
favorable. 

Some  of  these  industries  are  of  a  character  that 
to  a  certain  extent  makes  it  possible  to  develop  them 
with  regard  to  seasons,  and  therefore  if  cheap  power 
were  available  from  surplus  water  power  for  four  or 
five  months  in  the  year  good  use  could  be  made  of  it. 
Then,  too,  in  many  regions  the  amount  of  usable  power 
varies  with  the  irrigation  situation,  itself  demanding 
storage.  The  maximum  utilization  therefore  depends 
on  combining  these  contributing  factors  into  a  connected 
whole  so  that  surplus  water  shall  be  stored  as  far  as 
possible,  preferably  in  places  where  the  need  for  irri- 
gation or  the  available  head  is  very  great.  Granted 
storage,  it  is  still  necessary  so  to  distribute  ami  operate 
the  sources  of  power  on  the  great  network  of  distribu- 
tion as  to  enable  this  storage  to  be  carried  out  at  the 


best  efficiency,  that  is,  when  and  where  the  loss  of 
potential  energy,  measured  in  cost,  is  a  minimum.  This 
is  the  crux  of  the  whole  hydro-electric  problem.  The 
situation  affords  certainly  the  best  opportunity  for 
utilizing  a  great  trunk-line  distribution  that  has  yet 
developed,  and,  further,  it  is  not  complicated  by  the 
presence  of  either  cheap  coal  or  cheap  transportation. 


Illumination  for  the 
Average  Eye 

FROM  a  practical  standpoint  perhaps  the  most  note- 
worthy paper  presented  at  the  recent  Illuminating 
Engineering  Society  convention  was  that  by  Dr.  C.  E. 
Ferree  and  G.  Rand  on  the  functioning  of  the  working 
eye  under  variations  of  illumination.  The  knowledge 
heretofore  available  pertained  to  vision  of  test  objects 
under  uniform  conditions  of  illumination  in  a  fixed 
place,  while  the  great  value  of  Ferree  and  Rand's  most 
recent  work  is  that  they  have  studied  conditions  of 
vision  somewhat  as  they  would  be  found  in  actual  indus- 
trial operations.  The  result  of  their  research  is  to 
place  before  the  illuminating  engineer  a  most  impor- 
tant mass  of  new  data  of  direct  practical  bearing  in  his 
work. 

The  investigators  started  out  by  a  carefully  conducted 
series  of  acuity  tests  showing  the  power  of  discrimina- 
tion of  the  eye  fc  detail  at  various  illuminations.  The 
variation  of  acuity  thus  found  does  not  differ  widely, 
when  the  nature  of  the  test  object  is  taken  into  account, 
from  variations  obtained  by  other  investigators,  but  it 
shows  a  somewhat  more  rapid  rise  of  acuity  with  illu- 
mination above  two  or  three  foot-candles  in  intensity. 
Following  the  same  process  with  acuity  measurements 
made  by  means  of  lenses  giving  slight  astigmatism,  it 
was  found  that  the  gain  in  acuity  with  increasing  illu- 
mination was  considerably  more  marked  than  in  the 
normal  eye.  In  other  words,  for  the  common,  somewhat 
imperfect  eye,  high  illumination  is  even  more  necessary 
than  with  perfect  vision. 

In  the  investigation  of  the  readiness  with  which 
detail  could  be  quickly  grasped  under  varying  illumina- 
tion, where  the  speed  of  seeing  is  taken  into  account, 
a  still  greater  improvement  appeared  as  illumination 
increased.  The  same  kind  of  improvement  was  shown 
when  the  test  made  had  to  do  with  the  prompt  shifting 
of  the  eye  from  plane  to  plane,  often  necessary  in 
industrial  work,  and  finally  when  the  power  of  the  eye 
to  sustain  high  acuity  for  considerable  periods  was 
tested  the  importance  of  good  lighting  came  out  with 
astonishing  force. 

These  investigations  throw  a  new  light  on  the  value 
of  high  degrees  of  illumination  under  conditions  of 
practical  working.  As  a  striking  and  yet  not  extreme 
example  of  results  found,  passing  from  two  to  six  foot- 
candles  slightly  more  than  doubled  the  acuity,  changed 
the  speed  of  discrimination  and  the  speed  of  adjust- 
ment in  nearly  the  same  ratio,  and  increased  the  power 
to  sustain  acute  vision  more  than  fivefold.  For  a 
slightly  astigmatic  eye  the  general  results  were  similar, 
except  that  the  speed  with  which  detail  was  picked  up 
under  the  higher  illumination  was  increased  thirteen 
times.  The  evidence  is  most  conclusive  as  to  the  need 
of  considerably  higher  illumination  than  has  heretofore 
been  considered  necessary,  when  one  takes  into  account 
the  average  rather  than  the  perfect  eye  and  the  condi- 
tions of  quick  and  easy  seeing  over  the  working  day 
which  form  the  basis  of  industrial  efficiency.  ) 
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Co-ordinated  Inspection 

Forestalls  Operating  Trouble 

IN  THE  earlier  days  of  electrical  distribution  inspec- 
tion consisted  chiefly  in  waiting  for  something  to 
happen  and  hoping  nothing  would.  Today  every  opera- 
tor of  a  power  system  realizes  that  the  best  way  to 
prevent  things  from  happening  is  to  keep  on  the  con- 
stant look-out  for  sources  of  danger  and  to  do  away 
with  them  promptly  before  they  cause  trouble.  A 
good  case  in  point  is  that  which  we  describe  this  week 
as  a  fair  type  of  the  inspection  systems  found  prac- 
tically useful  in  operating  power  transmission  systems. 

It  will  be  observed  from  the  tables  which  accompany 
the  article  that  the  whole  scheme  is  based  on  doing 
regularly  what  is  too  frequently  left  to  some  convenient 
time.  First  comes  very  frequent  examination  of  every- 
thing which  from  constant  use  and  the  nature  of  its 
service  is  likely  to  make  trouble  on  short  notice;  sec- 
ond, a  rather  frequent  study  of  material  less  likely 
to  deteriorate  through  use  or  less  used  is  made,  and 
finally,  at  regular  times,  a  very  careful  overhauling  of 
fundamental  apparatus  takes  place  to  detect  incipient 
faults  which  may  have  been  overlooked  in  general 
operation  or  in  more  casual  inspection. 

The  records  of  the  company  referred  to  show  that 
this  sy.stematic  way  of  following  up  all  the  equipment 
from  day  to  day  or  week  to  week  is  really  worth  while, 
because  it  means  continuity  of  service,  fewer  minor 
repairs,  and  sometimes  avoidance  of  serious  major 
repairs.  Nothing  except  co-ordinated  inspection  of  this 
kind  can  really  accomplish  the  result  sought,  since  it  is 
extremely  easy  for  casual  inspection  at  odd  times  to 
miss  parts  of  the  equipment  or  to  overlook  the  numer- 
ous small  things  which  may  cause  material  damage  or 
even  shut  down  the  station. 


Axe  and  Good  Insulators 

Best  Safeguards  of  Lines 

ETERNAL  vigilance  is  the  price  of  continuity  of 
sen'ice.  This  fundamental  is  peculiarly  true  of  the 
sort  of  system  which  F.  I.  Bowler  considers  in  this 
issue;  that  is,  a  comparatively  small  system  formed  by 
the  interconnection  of  previously  independent  stations 
with  lines  built  for  various  voltages  and  at  various 
times.  Transmission  systems  of  this  general  character 
are  particularly  likely  to  show  the  results  of  hetero- 
geneous methods  of  building  in  a  somewhat  unpleasant 
manner.  The  value  of  Mr.  Bowler's  article  lies  in  the 
fact  that  it  deals  with  successful  efforts  to  improve  the 
service  with  regard  to  interruptions  during  a  program 
that  has  extended  over  about  ten  years.  The  system 
started  off  with  something  like  five  interruptions  per 
mile  of  line  per  year,  and  it  has  wound  up  the  period 
with  less  than  one.  Analyzing  the  situation,  improve- 
ment in  the  last  three  or  four  years  has  been  very 
marked  and  appears  to  be  due  purely  to  care  of  the 
lines  themselves,  watchfulness  in  maintenance  and  the 
abandonment  of  dubious  construction  as  soon  as  it  is 
detected. 

The  final  result  speaks  well  for  the  performance 
of  wood-pole  lines  for  moderate  voltages  when  the 
construction  is  carefully  watched.  A  modest  amount 
of  tower  line  insulated  for  double  the  present  working 
voltage  has  verj-  naturally  shown  exceedingly  little 
trouble  of  any  kind.  On  the  wood-pole  lines  con- 
structions which  were  obviously  bad,  like  pole-top  insula- 
tors grounded  on  the  lightning  protection  and  pin-type 


insulators  with  the  axis  horizontal,  were  cut  out  with 
good  results.  The  burden  of  the  whole  story  is  that 
when  a  group  of  plants  of  varying  age  and  character 
are  interconnected  the  strength  of  the  outfit  is  simply 
that  of  the  weakest  point,  as  usual,  and  concurrently 
with  any  such  interconnection  must  come  a  general  and 
thorough  overhauling  of  the  system.  The  sooner  this 
is  done  the  better.  The  weak  point  of  most  of  the 
older  constructions  was  an  insufficient  factor  of  safety 
in  the  insulation,  with  resulting  serious  dangers  from 
overvoltage,  whether  from  surges  or  induced  lightning 
discharges.  This  situation  is  rendered  worse  by  not 
infrequent  carelessness  with  regard  to  proximity  of 
trees  found  along  moderate-voltage  lines  of  small  com- 
panies. 

In  the  particular  instance  before  us  the  extent 
to  which  trees  were  looked  out  for  is  shown  by  the 
practical  cessation  of  troubles  from  this  cause  after  the 
first  two  or  three  years  of  consolidated  operation.  Noth- 
ing but  constant  watchfulness  can  avoid  interruptions 
on  moderate-voltage  circuits  of  old  design  running 
through  a  wooded  country.  The  axe  and  good  insulators 
are  the  best  preventive  methods  whatever  the  material 
of  the  pole  line. 


Voltage  Ratings  in  the 
United  States 

WITH  the  growth  of  extensive  transmission  systems 
in  this  country,  involving  a  multiplicity  of  voltages 
lor  generation,  transmission,  distribution  and  utiliza- 
tion, it  has  become  necessary  to  eliminate  as  many  as 
possible  of  those  voltages  that  are  little  used  or  are  not 
rational.  It  is  also  highly  important  to  state  specifically 
what  is  meant  by  the  normal  voltage  of  a  transmission 
line,  for  instance,  which  may  vary  through  a  wide 
lange  over  long  lines.  These  matters  will  come  up  for 
discussion  before  the  International  Electrotechnical 
Congress,  and  it  is  particularly  important  that  the 
American  viewpoint  should  receive  the  fullest  considera- 
tion from  engineers  abroad  as  well  as  in  this  country. 

As  we  have  pointed  out  before  in  these  columns, 
engineers  in  other  countries  are  ready  to  co-operate 
with  American  engineers  in  establishing  international 
rules  which  shall  represent  the  best  practice  in  any 
country,  and  they  naturally  look  for  enlightenment  to 
any  nation  which  has  had  particularly  valuable  expe- 
rience in  any  phase  of  electrical  development.  In  the 
matter  of  high-tension  transmission  practice  much  ot 
the  pioneer  work  has  been  done  in  the  United  States, 
and  the  practical  experience  gained  in  the  operating  of 
large  high-tension  networks  should  go  far  toward  the 
crystallization  of  international  practice. 

One  point  in  particular  which  is  brought  out  in  the 
paper  by  Messrs.  Newbury  and  Moore  is  of  great 
importance  when  stating  the  system  voltage  for  which 
apparatus  is  to  be  supplied.  It  is  .said  that  "in  a  system 
employing  transformers  the  normal  voltage  of  the 
system  or  circuit  is  defined  as  the  highest  rated  voltage 
of  the  secondaries  of  transformers  supplying  the  system 
or  circuit."  Such  a  definition  should  prevent  connect- 
ing to  the  circuit  any  apparatus  insufficiently  insulated 
to  withstand  the  maximum  voltage  stress  to  which  it 
may  be  subjected. 

That  a  large  number  of  systems  in  the  United  States 
do  not  employ  the  standard  utilization  voltage,  110,  was 
indicated  in  a  table  published  in  the  Electrical  World 
for  May  15,  1920.  page  1136. 


Samuel  Macaw  Kennedy 


Who  htj  (idrocating  the  Golden  Ride  as  a  fundamental  principle  has  become  a  recognized  leader 
in  that  rapidly  growing  school  of  public  utility  execiitives  who  believe  in  deal- 
ing  with    the  pnblic  as  a   group   of   reasonable   indiridnals 


By  COAiniXIXC  a  r.-al  business  iri- 
ti-Uigt-ntf  with  a  ck-ar-  understand- 
ing that  thf  psychology  of  publi* 
rcljitions  ron<  <'Ims  the  individual  rulhcr 
than  th'-  mass,  S.  M.  Kennedy  has  slu-d 
new  light  c»n  the  great  problem  sii 
fundamental  to  a  full  realization  of  the 
futurf  of  cential-station  serviee,  namely, 
the  establishment  of  iiuhlic  relations  on 
a  satisfactory  basis.  To  Mr.  Kennedy 
tlie  public  is  not  a  vuiit  but  a  great 
number  of  human  beings,  each  one  rep- 
resenting an  individual  service  requir*-- 
ment  tbnt  can  be  classified  and  ade- 
quately satisfied.  Once  one  has  caught 
this  conception  it  is  not  difficult  1.> 
understand  \vli.\  lie  places  such  emphasis 
on  that  old-fasliioned  cdui'tesy  in  whicli 
a  wholesKuie  use  of  •'!  thank  you"  Is 
the  lule.  Heing  a  fliin  believer  in  the 
(Jolden  Rule  in  business  as  well  as 
social  life  he  has  never  ceased  to  in- 
still into  the  hearts  of  the  men  and 
wom(*n  under  his  tlirection  this  Jiomely 
doctrine.  Ti»  Mr.  Keiinedy  it  is  ncit 
idealism:  it  is  a  fundamental  nf  good 
business.  Ther-e  has  nevi-r  bei*n  a  doubt 
in  his  mind  that  a  utility  grows  (Inan- 
i'ially  strong  pnalnly  as  a  lesvilt  of  mak- 
ing friends.  Years  agf»  he  expounded 
tlie     theni-\-     tbnt     the     niMkhig     of     one 


enemy  <;tn  undo  the  wotk  of  making  a 
huge  number  of  friends.  Another  truth 
I  hat  lie  hfis  discovered  is  that  the 
utilitv  as  a  rule  does  not  really  nuike 
friends  or  enemies  for  itself.  Rather 
is  this  the  resiUt  of  the  relationship  of 
on<-  indivi<iual  to  :i  not  her.  The  in- 
dividual employee  dealing  with  the  in- 
tli\idu:il  customer  is  the  one  who  makes 
or  breaks  the  conlldence  of  the  pub- 
lic. As  Mr.  Kennedy  has  repeatedly 
pointed  out,  the  average  iunnan  being 
sees  the  company  through  each  of  its 
representatives,  wliether  it  be  the  tele- 
phone opeiator  or  meter  reader,  sales- 
man or  "trouble  shooter-,"  casliier  or 
lineman.  It  has  taken  a  long  while 
foi-  these  .simple  ti-uths  to  reecive  mor<' 
tlian  passing  attention.  On  the  Pacific 
('(last,  where  Mr.  Kenned.\  has  long 
been  looked  up  to  as  a  leader",  this 
philc>soph>  of  his  has  made  a  strong 
impj'i'sslon.  Last  Ma.\  ;it  the  Pasa- 
'lenn  N.  K.  I...  .\.  convention  it  so  flred 
those  to  whom  It  w:i>  expounded  that  it 
ha.s   spread    like    wfldflre    nation-wide, 

.Mr.  Kenneily  came  into  the  industi> 
by  force  of  cir-cumstance  Just  a  little 
h'ss  than  twenty  years  ago.  In  that 
time  the  SiMithern  Calffornla  Kdlson 
('ompnny,  of  which  he  is  now  vice-presi- 


deni  in  eliarge  of  business  development 
and  public  relations,  has  grown  until 
in  point  of  output  it  stands  fourth 
among  the  electric  light  antl  power  com- 
panies of  the  rnited  States.  He  has 
been  pi-ominentIy  i<lentifled  with  all  the 
forw^ard  movements  on  the  Pacific  Coast, 
including  the  California  Co-operative 
Campaign,  the  beginning  of  a  nation- 
wide co-operatiV4'  movement.  Mr.  Ken- 
nedy was  boin  ami  educated  in  i'anada. 
For  ten  years  he  was  engaged  in  his 
father's  business  of  importing.  At  th<' 
age  of  thirty-one  his  health  broke  down 
and  for  five  years  he  traveled  in  search 
of  a  congenial  climate.  In  1901  he 
became  assistant  to  the  president  of  the 
I'niteil  Klectric.  Cas  &  Power  Company. 
which  in  1903  was  absorbed  b.v  the 
Southern  California  Kdison  Company. 
Since  tlial  time  lie  has  guid4'd  the  com- 
mercial end  of  the  company's  business. 
.Mr.  Kemn-dy's  writings  have  rec<'ived 
a  \  er.\  wide  cirt'Ulation.  His  essay  "The 
.Man  on  the  Street"  is  pi-obably  the  best 
known  <tf  them  and  is  one  of  the  bright- 
est chapters  in  the  liteiature  of  the  in- 
dustry. Ills  latest  volume.  "Winning 
the  Public."  groups  together-  all  of  his 
good -will  pr'cei'pts  and  is  alr-e.-idy  be- 
coming   veT\-    popular-. 


Reducing  Transmission-Line  Interruptions 

How  One  Company  Made  Use  of  Records  of  Transmission-Line  Troubles  to  Locate  Faults  in 

Construction  —  Interruptions  per  Mile  Reduced 
90  per  Cent  in  Ten  Years 

By   F.   1.   BOWLER 

Electrical  Engineer  Central  Hudson  Go»  &  Electric  Company,  Poughkeepsie,  N.   Y. 


EXEMPLARY  CONSTRUCTION    WORK.  SAUGERTIES    ( N.    V.)    SUBSTATION    AND  LINE-SECTION  ALIZING  TOWER 


^Y  KEEPING  a  record  of  transmission-line 
^  trouble  and  by  systematic  analysis  of  the 
N\  record  it  has  been  possible  to  effect  a  marked 
i^  reduction  of  interruptions  per  mile  of  cir- 
cuit on  the  lines  of  the  Central  Hudson  Gas  &  Electric 
and  associated  companies.  As  a  result  of  this  study 
it  has  been  decided  not  to  use  pin  insulators  in  a 
horizontal  position  in  the  future,  owing  to  weathering 
effects.  Suspension  units  without  cement  have  also 
been  adopted  for  railroad  crossings,  and  many  minor 
changes  have  been  made  in  transmission-line  construc- 
tion by  careful  analysis  of  experience  shown  by  the 
records.  A  summary  of  the  records  for  ten  years  shows 
593  interruptions  attributed  to  twenty-four  different 
classes  of  trouble. 


These  companies  furnish  electric  service  in  the  Cen- 
tral Hudson  River  Valley,  including  the  industrial  cities 
of  Newburgh,  Poughkeepsie  and  Kingston  and  part 
of  the  Catskill  Mountain  summer  resorts.  The  main 
generating  station  is  a  steam  station  at  Poughkeepsie. 
This  is  supplemented  by  hydro-electric  stations  at 
Hunter  and  Cairo,  in  the  Catskill  Mountains,  and  in 
times  of  emergency  by  standby  steam  plants  at  New- 
burgh, Kingston,  Saugerties  and  Catskill.  A  5,000-kw. 
hydro-electric  station  is  now  under  construction  at 
Rifton,  on  the  Wallkill  River.  The  steam  plant  at 
Rhinebeck  is  operated  independently  of  the  main  sys- 
tem. As  is  generally  the  case,  the  various  companies 
and  plants  were  first  operated  independently  and  after- 
ward connected  by  transmission  lines  in  order  to  lower 


-FEATURES  OF   ru WSMISSION'  LINK  CONSTRUCTION  ON  CENTRAL  HUDSON  SYSTEM 


Name  of  Line 
River  . . 

Year 

Huilt 
191 1 

(Highland-Bttlmville) 
OhioviUe— New  I'altz 
New  Paltt— High  Fnlls 

New  Paltz — Walden 
(Walden-HalniMlIc). 
KiiiRstoii    -High  Kalis     . 
WftMon  -UUKiTiiiiiR  drove 
Main  steel  tower  line 
Poughkeepsie — M  hens 

1909 
1909 

1912-H 

1914 

1908 

1916 

1917-18 

Kins:iton-Saugerties  .  I'>I7 

Kin|[9toT) — I'ort    Kwph  1914 

Milbrook— Poughkefpsic  l*»20 

I'atskill -Ilavcna 1912 

Catskil!— Mountain 1906 

-Saugerties  -Ominond  Mills 1920 


Type  of 

Type  of  Constructiou  Insulator 

SinRlc-circuit Pin 

( ;  round  wire  and  bayonet 

Siiisle-circuit,  ground  wire  and  bayonet.        Pin 
Single-circuit,  ground  wire  and  bayonet.       Pin 

SiiiRle-rircuit,  ground  wire  and  bayonet .        Pin 
Single-circuit,  ground  wire  and  bayonet .        Pin 

Single- circuit P|n 

Single  circuit,  ground  wire  and  bayonet..       l^in 

Houble-circuit Susp. 

Steel  towers,  one  ground  wire  each  cir- 
cuit in  nearly  vertical  plane Pive  for 

straight  susp 

l3.200-voUlines Sixfori»trains 

Dne  circuit — three  wires  on  one  arm i'i" 

One  circuit,  three  wirefi  on  one  arm Pj" 

Single-phiise   Pin 

Pole-top  pin Pin 

Pole-top  pin    Pin 

Single  c:r<'uit.  ground  wire  and  bayonet..        Pin 

913 


(Ground 

Length 

Hating 

Wire 

Wire 

Miles 

33.000 

No.  2 
Solid  cu. 

Steel 

14 

33,000 

No  2  solid  Cu. 

Steel 

3 

33.000 

No.  3  Cu,  equal 

.\l 

Steel 

8 

33.000 

No.  2  Gu 

Steel 

14 

33.000 

No.  2 

Steel 

9 

33,000 

No.  5 

None 

10 

33.000 

No.  4 

.Steel 

15 

66.000 

No.  I  /Ostrand. 

48 

H.D  Cu         Copper-clad 

13,200 

No.  4 

Steel 

12 

13.200 

No.  4 

Steel 

17,000 

No.  4 

None 

14 

15.000 

Nos.  6  and  8 

None 

17 

15,000 

Nn    6 

None 

22 

17.000 

No    1    0 

Steel 
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AMPLE  CLEARANCES  TO  GROUND  FORESTALL  SERVICE  INTERRUPTIONS 


production  costs  and  secure  larger  capacity  in  reserve 
equipment. 

The  transmission-line  table  shows  the  main  lines  of 
the  company  and  their  general  characteristics.  Prac- 
tically all  of  the  lines  are  constructed  with  a  two-wire 
telephone  circuit  which  connects  the  vacieus  generating 
stations  and  substations  to  the  office  of  the  system  oper- 
ator at  Ohioville. 

The  first  33,000-volt  line  was  constructed  by  the  Cen- 
tral Hudson  company  in  1909  in  accordance  with  the 
general  practice  prevailing  at  that  time.  A  triangular 
pole-top  construction  was  adopted  with  the  pole-top 
pin  bolted  through  the  pole  to  a  galvanized  angle-arm 
bayonet  which  supported  a  stranded  steel  ground  wire, 
grounded  at  every  fifth  pole. 

Improvements  in  Transmission-Line  Construction 
In    1913,    after    an    investigation    of   the    operating 
results  of  the  system,  it  was  deemed  advisable  to  remove 
the   pole-top  insulator  from  metallic  contact  with  the 
ground  wire.    Accordingly  the  insulators  were  mounted 
on  a  short  top  arm  with  a  great  improvement  in  oper- 
ation.     The    present    standard    33,000-volt    wood-pole 
160 
150 
g'40 
|l30 
2120 

|no| 

olOO  fe 
"Z- 90  g 

'5  o 

§801. 

0  ^„  ^  J 
g  70  t 

1  60 

§50 
a 
li=  40 

■^30 

§20 

10 
0     "1910    1911 

WHAT    MAY    BE 


construction  is  the  result  of  ten  years'  operat- 
ing experience.  Up  to  the  present  time  only 
chestnut  poles  have  been  used.  They  are  all 
treated  with  a  preservative  compound  with  ex- 
cellent results. 

In  1918  several  miles  of  wood-pole  line  were 
removed  and  replaced  with  steel  towers.  The 
poles  were  in  such  good  condition  that  it  was 
practicable  to  use  them  again  for  distribution 
service  without  cutting  off  that  portion  below 
the  ground  line. 

The  13,200-volt  wood-pole  construction  has 
so  far  given  excellent  service.  A  ground  wire 
is  used  attached  to  steel  angle-iron  bayonets. 
Practically  all  of  the  lines  have  been  erected 
for  single  circuits,  but  they  can  be  easily 
changed  to  two  or  more  circuits  by  adding 
additional  arms.  In  connection  with  the  use 
of  overhead  ground  wire  it  has  been  our  ex- 
perience that  it  does  not  prevent  spill-overs  at 
insulators  with  resulting  momentary  interrup- 
tions, but  it  has  apparently  eliminated  the  fail- 
ure of  poles  and  cross-arms  by  direct  stroke 
and  long  interruptions  to  service  due  to  neces- 
sary renewal  of  poles  and  insulators.  The  resultant  time 
saving  is  a  very  important  factor  in  restoring  service. 

How  THE  Operating  Records  Are  Used 

Since  the  year  1910  the  system  operator  has  kept 
a  record  of  all  interruptions.  This  has  been  of  great 
assistance  in  analyzing  the  operation  of  the  lines.     At 


TABLE  II— REPORT  OF  INTERRUPTIONS  ON  HIGH-VOLTAGE  LINE'^ 


Cause 


Short  circuit 12 

Overload 15 

I'nknown 29 

Line  down 

Substation 


Generating  station 6     13 

Trees 9     12 

Piiasing  in 1 

Connecting  lines 

Lightning 1 8^  27 

I  nsulators 6     15 

Storm 

Error 

Blasting 5        I 

Ground 10 


10 


2        4      .. 

2 

3 

4       3        1 

4 

6 

12 

8 

.4iL5.,3 

2  -'4       2 

16     18       6 

1        1      . 

4 

2 

3 

2 

5 

1 

2 
2 

7 

2 
6 

1 

I 

10 


I     1 


2 
I  I 

2 
2 
3 


1 


I        I 


3 
24 

4 
I 
3 


Total 

40 
33 
81 
6 
37 

41 

72 

4 

8 

138 


1 


1 


1 


Line  trouble 

Wire 

Birds  and  animals 

Underground  cable 3 

Submarine  cable •-       2 

1 


Malicious 

Accidents I 

Water  supply  shut  off 

Cross-arm  and  pins 


I 


I 


5J 
b 

12 
8 

17 

5 
8 

a 

5 

2 

I 

2 
1 
6 


1912  1913   1914 


1916   1916   1917   1918 

ACCOMPUSHED    BY    GRAPHICAL    STUDY 
INTERRUPTION  RECORDS 


1919 


OF 


Total 101    116     57     49     45     36     28     36     70     55       593 

regular  periods  the  engineering  department  reviews  this 
record,  conducts  any  necessary  tests  of  old  and  new 
equipment  and  consults  with  other  engineers  as  to  the 
best  present-day  practice.  Definite  recommendations 
are  then  made  to  the  operating  department  as  to  meth- 
ods by  which  it  can  replace  faulty  equipment  and  obtain 
better  results. 

The  record  shows  every  interruption  of  any  part 
of  the  main  high- voltage  system.  A  large  percentage 
of  the  interruptions  are  only  of  short  duration,  being 
caused  by  overloads,  short  circuits,  lightning  and 
unknown  causes.  Several  of  the  substations  are 
equipped  with  reverse-energy  relays  which  have  acted 
to   maintain    voltage   on   the    substation    bus    so   that 


November  6,  1920 


ELECTRICAL    WORLD 


915 


an  interruption  does  not  always  mean  the  loss  of  volt- 
age on  all  parts  of  the  system.  An  interruption  is 
classified  as  the  loss  of  voltage  on  any  of  the  transmis- 
sion lines  or  substations. 

The  interruptions  per  mile  of  transmission  line  per 
year  probably  summarize  the  results  obtained  to  best 
advantage.  A  graphic  chart  is  also  maintained  for 
general  record  purposes  over  a  period  of  years.  The 
different  interruptions  are  classified  and  graphically 
shown  by  suitable  colors  and  cross-hatching,  and  the 
large  number  of  lightning  interruptions  are  especially 
noticeable  during  the  lightning  season. 

Since  January,  1918,  a  graphic  daily  cut-out  card 
record  has  been  maintained.  This  method  is  described 
in  detail  by  W.  L. 
Robinson  in  the 
A.  I.  E.  E.  Proceed- 
ings, 1917,  page 
1073.  This  has 
been  of  use  to  both 
the  operating  and 
commercial  depart- 
ments. The  effect 
of  heatless  days, 
daylight  saving, 
the  influenza  epi- 
d  e  m  i  c,     etc.,      is 


lator.  A  large  percentage  of  the  total  number  of 
horizontally  mounted  70,000-volt  insulators  failed  in 
service  under  33,000  volts  after  being  erected  from  six 
months  to  a  year. 

A  very  similar  experience  has  been  had  with  suspen- 
sion insulators  used  as  strains  for  crossings  of  impor- 
tant highways,  railroads,  telephone  lines  and  outdoor 
substations.  It  has  been  necessary  to  replace  the  old- 
type  suspension  insulators  with  modern  types  having 
no  cement  in  their  make-up.  The  suspension  and  strain 
insulators  used  on  the  steel  tower  line  have  not  given 
any  trouble.  This  may  be  due  to  the  fact  that  the 
line  is  insulated  for  G6,000  volts  and  operates  at  33,000 
volts.  Wood-pole  lines  are  patrolled  weekly  and  steel- 
tower  lines  month- 
ly. This  has  been 
found  sufficient  for 
our  operating  con- 
ditions. After  ex- 
perience with  hori- 
zontally mounted 
suspension  insula- 
tors for  railroad 
crossings,  it  was 
decided  to  omit 
these  from  later  de- 
signs,     using     in- 


TYPICAL    33,000-VOLT    CONSTRUCTION 

OF  CENTRAL  HUDSON  GAS  & 

ELECTRIC  COMPANY 

Left  —  Standard  towor 
with  guys  at  sharp  angle 
turn.  Top  —  Suspension 
insulators  without  cement 
are  used  at  railroad 
crossings.  Right — Narrow 
base  tower  Is  particularly 
useful  for  limited  right- 
of-way. 


brought  out  on  a  card  record  of  this  character  in  an  ex- 
cellent way. 

We  believe  our  experience  with  transmission  insula- 
tors is  very  similar  to  that  of  other  companies  of  the 
same  size.  However,  a  resume  may  be  of  interest. 
The  33,000-volt  insulator  in  use  on  practically  all  lines 
was  designed  about  1907  and  possesses  the  general 
characteristics  of  that  design  period.  Tests  made  when 
first  installed,  after  four  years'  and  nine  years'  service, 
show  virtually  the  same  wet  and  drj'  flash-over  values, 
but  the  last  tests  show  a  drop  from  an  average  of  about 
212,000  volts  to  180,000  volts  in  puncture  under  oil. 

Horizontally  Mounted  Pin  Insulators  Fail 

After  several  failures  in  service  tests  of  equipment 
removed  from  service  and  an  analysis  of  the  experience 
of  others,  it  was  decided  not  to  install  pin-type  insula- 
tors with  the  main  axis  horizontal.  It  is  our  experience 
that  the  action  of  the  weather  on  insulators  mounted 
in  this  position  materially  increases  the  depreciation 
and  leads  to  ultimate  failure  by  puncture  of  the  insu- 


stead  two  pin-type  insulators  with  a  special  arcing 
shield.  This  design  has  received  very  favorable  com- 
ment from  railroad  and  telephone  engineers  and  has 
given  excellent  service  for  the  short  period  of  a  year  in 
which  the  design  has  been  in  use. 

Considerable  trouble  was  experienced  with  weather- 
proof triple-braid,  twisted-pair  leads  used  from  telephone 
lines  to  substation  sets  and  for  several  long  runs.  Dur- 
ing the  past  three  years  this  wire  has  been  gradually 
replaced  with  two  wires  run  on  independent  insulators 
with  greatly  improved  service.  Combined  lightning 
arresters  and  fuses  of  hea\'y  construction  with  one-to- 
one  transformers  are  used  for  protection  with  good 
results.  The  lines  are  generally  very  quiet  when  con- 
sideration is  given  to  the  fact  that  only  on  the  lines 
built  since  1914  are  the  high-voltage  circuits  trans- 
posed. Previously  it  had  been  considered  good  practice 
to   run    lines   without    transpositions. 

Very  little  trouble  has  been  experienced  with  appa- 
ratus. In  one  case  reverse-current  relays  were  cross- 
phased,   giving   about   60   per  cent   correct   operation. 
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The  connections  were  changed  and  no  further  trouble 
has  been  experienced.  Lightning  protection  has  gen- 
erally kept  pace  with  the  latest  improvements,  changing 
from  multi-gap  to  electrolytic  arresters,  adding  first  a 
charging  resistance,  later  sphere  and  impulse  gaps,  and 
finally  a  new  type  of  arrester  which  does  not  require 
daily  attention. 

The  company  operates  5  miles  (8  km.)  of  under- 
ground and  2  miles  (3.2  km.)  of  submarine  cable  at 
13,200  volts.  In  addition  there  is  a  short  run  of  about 
i  mile  (0.8  km.)  of  5,720-volt  submarine  cable.  All 
cable  has  varnished-cambric  insulation  with  lead- 
sheathed,  steel-armored  wires,  a  portion  of  it  having 
rubber   insulation  next  the  conductors. 

The  most  serious  interruptions  from  cable  failures 
have  been  from  trouble  in  the  joints.  In  one  case 
one  of  the  underground  cables  feeding  Newburgh  failed 
and  the  trouble  was  located  by  means  of  a  vibrator 
and  exploring  coil.  It  proved  to  be  in  a  splice,  the  man- 
hole being  filled  with  water.  Considerable  damage  from 
water  penetrating  the  cable  insulation  resulted,  but  upon 


replacing  a  certain  amount  of  cable  and  making  a  very 
careful  splice  operation  of  this  cable  it  became  satisfac- 
tory, and  has  remained  so  ever  since. 

One  of  the  No.  2/0  submarine  cables  gave  evidence  of 
trouble  and  soon  afterward  failed  completely.  The  fault 
was  located  very  closely  by  the  Varley  loop  test,  and 
upon  raising  the  cable  from  the  river  the  cast-iron  box 
surrounding  the  lead  sleeve  was  found  fractured.  This 
box  appears  to  have  failed  owing  to  the  cast  iron  being 
put  in  tension.  Investigation  of  the  cable  showed  water 
had  penetrated  a  distance  of  about  1,200  ft.  (360  km.), 
and  accordingly  the  greater  part  of  the  cable  was 
replaced. 

In  making  splices  in  this  new  cable  the  elec- 
trical connections  were  staggered  in  what  is  known 
as  the  "duct  splice"  method.  This  gives  factory-applied 
insulation  between  phases  and  results  in  a  much  smaller 
sleeve.  The  armor  wires  were  carefully  interlaced  from 
both  ends  over  this  sleeve  and  no  cable  box  was  used. 
The  method  has  proved  entirely  satisfactory  over  two 
years  of  service. 


Rational  Practice  in  Voltage  Rating 

Reasons  Leading  Up  to  Development  and  Application — Where  Standardization  Does  Not  Exist 
Logical  and  Economical  Practices  Have  Been  Established — Field  for  More  Standard- 
ization— Classification  of  Systems  Into  Four  Groups 

By  F.  D.  NEWBURY  and  R.  W.  E.  MOORE 

Westinghouse  Electric  &  Manufacturing  Company,  Pittubiuf/h,  Pa. 


IN  THE  very  early  development  of  the  electrical 
industry  experimental  work  commonly  employed 
100  volts,  and  this  value  was  used  on  account  of 
limitations  in  lamp  construction.  Lamps  and  other 
simple  devices  were  constructed  for  this  voltage.  Gen- 
erators also  were  commonly  designed  for  100  volts. 
There  was,  however,  a  tendency  for  distributing  circuits 
to  increase  in  voltage.  This  was  due  partly  to  the 
desire  to  reduce  the  effect  of  voltage  drop  by  increasing 
the  base  voltage,  but  largely  to  the  influence  of  the 
carbon  incandescent  lamp,  which,  for  practical  reasons, 
was  supplied  to  the  industry  in  a  wide  range  of  voltages 
from  100  upward.  These  lamp  voltages  ranged  from 
100  volts  to  130  volts  and  brought  into  existence 
a  corresponding  range  of  utilization  circuit  voltages. 
The  present  practice  shows  a  variation  in  circuit  volt- 
ages of  from  110  volts  to  120  volts.  This  condition 
retarded  standardization  for  a  long  period  of  time  and 
has  made  it  difficult  to  accomplish. 

The  tendency  for  voltages  to  increase  seems  to  be 
universal.  Direct-current  traction  voltages  may  serve 
as  a  typical  example.  Since  1900  traction  voltages  have 
increased  from  500  volts  to  550  volts,  and  during  the 
past  ten  years  to  600  volts.  This  general  tendency  for 
voltages  to  increase  as  soon  as  put  into  use  is  men- 
tioned only  to  indicate  the  reason  for  the  basis  of  110 
commonly  u.sed,  and  also  to  suggest  the  difficulty  of 
maintaining  for  any  length  of  time  a  standard  based 
on  any  lower  voltage. 

In  this  connection  some  statistics  may  be  interesting 
.showing  the  magnitude  of  the  field  covered  by  the 
present  discussion  and  con.sequently  the  extent  to  which 
these  standard  practices  have  become  well  established. 


In  a  single  year  (,1919)  there  were  182,000,000  incan- 
descent lamps  sold  within  the  United  States.  There 
are  nearly  6,000  main  generating  stations  in  the  United 
States  having  an  aggregate  generator  rating  of  nearly 
13,000,000  kva.  and  representing  a  capital  investment 
of  between  two  and  one-half  and  three  billion  dollars. 
This  does  not  include  isolated  plants,  power  stations 
serving  only  one  manufacturing  plant,  nor  the  plants 
operated  by  electric  railway  companies  for  their  own 
power.  There  are  126  power  plants  of  over  20,000  kw. 
capacity.  The  rapid  increase  in  the  number  of  new 
alternating-current  generating  stations  makes  this  sub- 
ject of  standard  alternating-current  voltages  particu- 
larly important  at  the  present  time.  In  the  United 
States  alone,  for  example,  226  weic  central  stations  were 
built  in  1919.  Of  the  central  stations  (stations  generat- 
ing power  to  sell)  in  the  United  States  nearly  80  per 
cent  use  entirely  alternating  current  only  and  an  addi- 
tional 10  per  cent  use  a  combination  of  alternating  and 
direct  current.  In  addition  to  the  figure  given  above, 
there  are  a  very  large  number  of  isolated  and  industrial 
generating  plants  as  indicated  by  the  census  of  1917, 
which  showed  45,000  such  plants. 

How  Systems  May  Be  Classified 

Systems  and  apparatus,  from  the  standpoint  of  volt- 
age standardization,  may  be  conveniently  divided  into 
four  groups.  This  division  into  classes  is  employed  only 
for  the  purpose  of  presenting  this  subject  in  the  clearest 
form,  and  the  limiting  values  employed  in  each  class 
are  not  to  be  considered  as  representing  definite  limits 
in  practice.     The  four  groups  are: 

1.  Relatively    small    systems    (up    to    1,000    or   2,000 
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kva.j,  with  voltages  up  to  2,400,  iii  which  generators 
may  be  directly  connected  to  the  utilization  circuits, 
or  step-down  transformers  may  be  used  (.Fig.  1). 

2.  Systems  of  medium  size  (up  to  possibly  20,000 
kva.),  supplying  urban  communities  of  medium  size, 
using  generator  voltages  up  to  and  including  13,200,  and 
which  may  or  may  not  use  step-up  and  step-down  trans- 
formers between  the  generators  and  distribution  cir- 
cuits (Fig.  2). 

.S.  Systems  of  large  size  (larger  than  class  2  and  up 
to  approximately  100,000  kva.  or  200.000  kva.).  serving 
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KIG.    1 — REPRESENTATIVE  niAOKAMS  FOR  SMALL  SYSTEMS 

the  largest  urban  communities  or  supplying  areas  of 
considerable  e.xtent  by  transmission  lines,  employing 
voltages  up  to  roughly  88,000  and  having  step-up  and 
step-down  transformers   (Fig.  3). 

4.  Large,  long-distance  transmission  systems  employ- 
ing voltages  up  to  220,000.  From  the  standpoint  of 
standard  voltages  this  class  is  simply  an  extension  of 
the  preceding  class  (Fig.  4). 

The  accompanying  table  gives  a  somewhat  complete 
list  of  the  values  used  in  practice  as  the  normal  volt- 
ages for  circuits  in  the  several  classes  of  systems. 

The  utilization  device  voltages  given  are  those  which 
are  standard  for  a  very  large  amount  of  apparatus 
using  current,  especially  motors,  but  there  are  some 
devices  supplied  at  other  ratings.  This  is  particularly 
true  of  lamps. 

A  word  of  explanation  concerning  the  terms  used  in 
the  illustrations  of  typical  systems  and  in  the  above 
tables  may  be  necessary.  Circuits  may  be  conveniently 
divided  into  four  main  classes: 

1.  The  generatar  circuit  is  the  part  of  the  system 
from  the  generator  to  the  station  bus.  The  same  volt- 
age value  is  considered  to  exist  throughout  the  gen- 
erator circuit,  which  obviously  is  the  generator  voltage, 
and  it  is  convenient  to  omit  the  word  "circuit"  in 
referring  to  the  voltage  of  this  part  of  the  system. 

2.  The  transviiiision  circuit  is  the  part  of  -the  system 
in  which  bulk  power  is  transmitted  from  one  locality 
to  another  locality ;  it  is  that  part  of  the  system  between 
the  secondary  of  the  station  .step-up  transformers  and 
the  primary  of  the  step-down  transformers  serving  the 
distribution  circuit.  The  transmission  circuit  may  be 
divided  into  primary  and  secondary  transmission  cir- 
cuits when  several  transmission  lines  at  reduced  voltage 
are  tapped  off  the  main  or  primary  transmission  circuit. 

3.  The  distributinp  circuit  is  that  part  of  the  system 
consisting  of  the  distributing  network. 

4.  The  utilization  circuit  is  that  part  of  the  system 
to  which  lamps,  motors,  heating  apparatus  and  other 
utilization  devices  are  connected.     A  distinction  is  made 


between  the  voltage  of  the  utilization  circuit  and  the 
voltage  of  the  utilization  device  which  repre.sents  the 
conventional  voltage  drop  in  the  utilization  circuit. 

It  wtill  be  noted  at  once  that  generator  voltages  in 
class  1  are  multiples  of  twelve,  while  voltages  in  the 
other  classes  are  multiples  of  eleven.  The  reason  for 
this  difference  is  the  absence  of  transformation  in  the 
majority  of  installations  employing  low-voltage  gener- 
ators. Originally  it  was  common  practice  to  adhere  to 
the  same  ratio  in  generator  voltages  as  in  voltages  of 
other  apparatus  and  the  standard  generator  voltage.-^ 
were  220,  440,  1.100  and  2.200.  However,  as  110  and 
220  became  better  established  as  the  standard  voltages 
and  the  requirements  concerning  uniformity  of  voltage 
in  utilization  circuits  became  moie  exacting,  it  was 
found  that  generators,  supplying  utilization  without 
transformers,  must  be  designed  for  higher  voltages  to 
provide  for  the  necessary  drop  between  generator  and 
the  consuming  device.  The  lower  voltages,  220  and  440. 
were  the  first  to  be  changed  to  those  higher  values  of 
240  and  480,  and  there  was  a  period  when  standard 
generator  voltages  were  240,  480  and  2,300.  but  this 
proved  uneconomical  from  the  generator  standpoint, 
since  it  is  convenient  that  the  voltages  within  a  given 
class  be  whole-number  multiples  of  the  basic  voltages 
(in  this  case  120).  Therefore  the  standard  voltages 
of  240.  480,  600  and  2.400  were  finally  reached. 

It  has  been  pointed  out  that  the  development  of  lamps, 
motors  and  other  utilization  devices  led  to  a  basic  volt- 
age of  110.  This  in  turn  determined  the  common  factor 
of  eleven  used  throughout  American  practice  for  trans- 
mission, distribution  and  utilization  circuits. 

There  is  an  apparent  discrepancy  between  the  voltage 
recommended  for  generators  (240,  480  and  2,400)  and 
the  corresponding  voltages  recommended  for  distribu- 
tion circuits  for  transformers  (230,  460  and  2,300). 
Utilization  devices  of  the  same  voltage  may  be  supplied 
directly  from  both  of  those  voltage  sources.  These  dif- 
ferences arise  from  the  different  conditions  existing  in 
two  cases. 

1.  There  is  more  freedom  in  the  choice  of  trans- 
former locations  with  reference  to  the  center  of  the 
load  than  in  the  case  of  generators,  so  that  the  per- 
missible voltage  drop  between  the  generator  and  its 
load  should  be  greater  than  between  the  distribution 
transformer  and  its  load. 

2.  Transformers  may  be  designed,  as  in  the  case  in 
United  States  practice,  to  operate  successfully  within  a 
moderate  range  beyond  their  rated  voltage,  while  gen- 
erators cannot  be  provided  with  this  voltage  margin 
without  providing  equal  percentage  increase  in  capacity. 
This  also  makes  it  possible  to  provide  satisfactory  volt- 
age at  the  utilization  device  with  the  lower  transformer 
secondary  voltage. 

Generators  inherently  have  a  fixed  maximum  voltage 
at  the  maximum  rated  load  and  rated  power  factor, 
because  of  the  fixed  exciting  voltage,  and  a  higher  volt- 
age cannot  be  maintained  unless  the  excitation  voltage 
is  increased  above  its  normal  value.  It  is  logical,  there- 
fore, to  consider  the  station-bus  voltage  as  establishing 
the  syi^tem  voltage  where  there  is  no  step-up  transfor- 
mation. In  .systems  having  step-up  transformers  con- 
nected to  the  station  bus  the  ratio  of  transforma- 
tion establishes  the  normal  voltage  of  that  part 
of  the  transmission  system.  Several  secondary  trans- 
mission or  distributing  circuits  of  varying  length  and 
density  of  loading  may  be  tapped  off  from  this  pria]ar>- 
transmission  circuit,  each  having  its  own  load  drop  and 
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other  service  requirements.  It  has,  therefore,  become 
standard  practice  to  provide  transformer  taps  in  the 
step-down  transformers.  The  ratio  of  transformation 
in  the  step-down  transformers,  therefore,  establishes 
the  normal  voltage  of  the  distributing  circuits. 

It  will  also  be  noted  that  while  the  common  divisor 
of  voltages  for  transmission  circuits  is  11  (22,000, 
33,000,  etc.),  the. corresponding  factor  for  distributing 
circuit  voltages  is  11.5   (2,300,  6,900,  etc.). 

It  is  American  practice,  for  reasons  of  manufacturing 
economy,  to  design  distributing  transformers  (up  to 
6,900  volts)  feeding  the  utilization  circuits  without 
voltage  taps.  This  makes  it  desirable  to  provide  for  a 
large  part  of  the  total  voltage  drop  of  the  system  at 
the  point  in  the  system  where  taps  are  available  ahead 
of  the  distributing  transformer.  This  is  the  reason 
for  the  higher  basic  voltage  (115  instead  of  110)  in 
the  distributing  circuit  as  compared  with  the  basic 
voltage  in  transmission  circuits. 

It  will  be  noted  that  the  total  difference  between  the 
generator  or  secondary  voltage  of  the  step-up  station 
transformers  and  the  utilization  voltage  is  based  on 
approximately  10  per  cent  line  drop.  This  value  is  sub- 
ject to  variations  in  practice,  but  10  per  cent  represents, 
according  to  American  experience,  a  fair  compromise 
between  reasonable  cost  and  good  service.  It  also  rep- 
resents a  compromise  based  on  practice  that  embraces 
the  widest  possible  variety  of  conditions  in  cost  of 
power,  from  one  extreme  of  high-priced  coal  or  oil  to 
the  other  extreme  of  water  power,  and  a  wide  variety 
in  service  requirements,  ranging  from  large  congested 
city   conditions    to   transmission    systems   hundreds    of 

NORMAL  VOLTAGES  IN  THE  FOUR  GROUPS  OF  SYSTEMS 
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•  The  generator  voltages  as  given  are  commonly  accepted  in  the   LTnited  States 
aa  systAm  voltages  where  tfaeie  is  no  step-up  transformation, 
t  Secondary  traiisiiiission  circuitj^. 

miles  in  extent.  It  is  to  be  understood  that  closer  regu- 
lation is  obtained,  when  desired,  as  in  city  lighting  cir- 
cuits, by  the  liberal  use  of  feeder  regulators,  or  on 
transmission  circuits  by  synchronous  condensers. 

There  is  another  question  that  inevitably  arises  in  any 
discussion  of  standard  voltages.  What  is  the  normal 
voltage  of  the  circuit?  Voltages  of  widely  different 
values  exist  in  the  same  circuit  in  many  practical  cases 
owing  to  line  drop,  or  in  the  case  of  long  transmission 
lines  with  high  capacitance  the  voltage  at  the  receiving 
end  of  the  circuit  may  be  higher  under  light-load  condi- 
tions,  necessitating  a   reduction    in   the  voltage  at  the 


generating  station,  or  the  equivalent  to  maintaining 
normal  voltage  at  load  centers.  Engineering  considera- 
tions of  insulation  margin  of  safety  make  it  necessary 
to  consider  the  highest  rated  voltage  of  any  apparatus 
connected  to  the  circuit  as  the  normal  rated  voltage 
of  the  circuit.  Then  all  apparatus  that  is  to  be  con- 
nected to  the  circuit  should  be  designed  to  have  the 
recognized  standard  margin  of  safety  based  on  this 
normal  rated  voltage  of  the  circuit,  even  if,  under  usual 
operating  conditions,  a  particular  piece  of  apparatus  is 
connected  to  a  part  of  the  circuit  that  operates  at  a 
lower  voltage  than  the  normal  voltage  of  the  circuit 
under  same  load  conditions. 

The  practice  has  developed,  in  view  of  these  condi- 
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FIG.  2 — SYSTEMS  UP  TO  20,000  KVA.  AND  13,200  VOLTS 
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FIG.  3 — LARGE  SYSTEMS  WITH  VOLTAGES  UP  TO  88,000 
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FIG.  4 — LARGE  SYSTEMS  EMPLOYING  EXTRA-HIGH  VOLTAGE 

tions,  of  defining  the  normal  voltage  of  the  system  in 
the  following  terms.  This  definition  and  practice  has 
been  suggested  for  general  adoption: 

"In  system  employing  transformers  the  normal  volt- 
age of  the  system  or  circuit  is  defined  as  the  highest 
rated  voltage  of  the  secondaries  of  transformers  supply- 
ing the  system  or  circuit.  This  voltage  rating  applies 
to  all  parts  of  that  particular  system  or  circuit. 

"It  is  to  be  understood  that  the  standard  rules  for 
dielectric  strength  tests  be  based  on  the  normal  voltage 
of  the  system  or  circuit  as  defined  above,  and  all  di- 
electric strength  tests  shall  be  based  on  the  normal 
voltage  of  the  system,  even  if  apparatus  is  applied  on 
a  part  of  the  system  which  ordinarily  operated  some- 
what below  the  normal  voltage." 

This  definition  of  normal  voltage  is  intended  for 
application  to  all  systems.  Any  definition  of  normal 
voltage  of  the  circuit  that  is  not  based  on  the  highest 
voltage  existing  normally  in  the  circuit  is,  in  effect,  a 
reduction  in  the  recognized  margin  of  safety  of  the 
insulation;  and,  rather  than  accomplish  such  a  reduc- 
tion in  margin  of  safety  indirectly  in  this  way,  it  would 
seem  preferable  to  do  it  directly  by  changing  the  stand- 
ard dielectric  test  rules.  Rut  the  tendency  in  connection 
with  the  rules  for  dielectric  strength  seems  to  be  in  the 
direction  of  increasing  the  margin  of  safety  rather  than 
decreasing  it. 


Motor  Features  Requiring  Standardization 

In  Order  to  Promote  the  Standardization  of  Mechanical  Features  of  Motors  Good  Practice  in 

Choice  of  Proportions  and  Materials  for  Parts  Is  Discussed     Special  Purpose 

Motors  Should  Conform  to  Standards  So  Far  as  Possible 

By  C.  W.  STARKER 

liotli  Brothers  &  Company,  Chicago,  IlL 


THE  necessity  of  standardizing  mechanical 
characteristics  of  electric  motors  in  order  to 
hold  down  production  costs  and  to  facilitate 
their  repair  and  maintenance  in  the  indus- 
tries was  pointed  out  by  the  writer  in  an  article, 
"Mechanical  Design  of  Electric  Motors,"  printed  in  the 
Electrical  World  for  April  24,  1920.  In  the  present 
paper  mechanical  proportions  and  materials  are  dis- 
cussed, showing  the  progress  made  toward  standardiza- 
tion thus  far  and  indicating  problems  requiring  solu- 
tion. The  effect  of  various  proportions  and  materials 
on  the  characteristics  of  the  motor  is  fully  considered. 

Planning  a  Line  of  Apparatus 

A  uniform  and  economical  line  of  apparatus  with  a 
minimum  number  of  different  parts  can  be  developed 
only  if  the  entire  line  is  mapped  out  from  the  start,  not 
by  designing  each  size  as  occasion  offers,  perhaps 
months  apart.  The  first  step  in  the  case  of  a  line  of 
motors  is  a  decision  on  horsepower  ratings,  speeds, 
voltages  and  so  on.  For  a  general-purpose  motor  this 
matter  is  fairly  well  standardized  and  uniformly  ac- 
cepted. For  special  purpose  motors  the  different  sizes 
of  driven  machine  such  as  special  machine  tools,  or 
other  machines  and  their  power  i-equirements,  are  the 
determining  feature. 

Diameter  and  Length  of  Core. — The  next  step  is  to 
establish  diameter  and  length  of  armature  core  or,  for 
alternating-current  motors,  bore  and  width  of  stator 
core.  Diameter  and  length  together  as  D'L  presents  a 
means  for  comparing  volume  of  active  material  between 
machines  of  different  design.  Out  of  a  given  amount  of 
material  it  should  be  possible  to  obtain  a  given  motor 
output,  assuming  grade  of  materials,  performance  char- 
acteristics, such  as  efficiency  or  temperature,  and 
finally  the  skill  of  the  designer,  to  be  the  same.  The 
D'L  may  be  plotted  in  a  curve  against  the  motor  torque 
or  horsepower  per  hundred  revolutions   (Fig.  1). 

For  purposes  of  comparison  the  D'L  for  existing 
lines  and  competitive  lines  is  plotted  on  the  same  curve. 
Having  in  this  manner  made  a  decision  as  to  the  di- 
ameter and  length,  we  can  still  build  a  machine  of  large 
diameter  and  narrow  core  or  choose  a  smaller  diameter 
and  correspondingly  greater  width.  The  principal  con- 
siderations in  this  respect  are,  first,  that  the  weight  and 
cost  of  inactive  material,  including  brackets,  etc.,  in- 
creases with  the  diameter.  The  flywheel  effect  in- 
creases even  with  the  square  of  the  diameter,  and  this 
is  an  item  of  importance,  particularly  in  reversing  ser- 
vice or  where  frequent  starting  of  the  motors  is  re- 
quired. On  the  other  hand,  a  machine  of  small  di- 
ameter and  excessive  length  may  be  difficult  to  ventilate 
and  to  keep  within  the  prescribed  limits  of  tempera- 
ture rise.  The  selection  of  proper  ratios  is  therefore 
a  matter  of  judgment  and  experience.  Uniform  steps 
of  diameter  and  ^vidth  should  eventually  be  adopted  as 
standard  for  the  line.  Frequently,  particularly  in  the 
case  of  alternating-current  motors,  it  may  be  desirable 


to  design  or  even  to  build  a  rating  two  ways,  that  is,  of 
small  diameter  and  considerable  width  of  core,  or  of  the 
next  larger  diameter  and  next  smaller  step  in  core  width. 
Number  of  Poles. — With  direct-current  motors  a 
similar  border  territory  exists  near  the  dividing  line 
between  two  and  four  poles  and  between  four-pole  and 
six-pole  designs.  A  lO-hp.-general-purpose  motor  for 
instance  is  uniformly  built  as  a  four-pole  machine.     In 
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the  case  of  a  2-hp.  motor  there  may  be  a  choice  between 
two  and  four  poles  and  on  a  50-hp.  motor  between  four 
and  six  poles.  In  general,  the  lower  number  of  poles 
means  a  larger  amount  of  material  both  in  magnetic 
section  of  frame  and  in  commutator  face,  etc.  On  the 
other  hand,  the  greater  number  of  poles,  field  coils, 
brush  holders,  studs,  etc.,  involves  increased  labor  cost. 
The  whole  question  is,  therefore,  a  matter  of  cost  com- 
parison. 

In  regard  to  commutating  poles  the  usual  practice  is 
to  build  the  small  two-pole  machines  without  commu- 
tating poles,  four-pole  machines  with  two  commutating 
poles  (certain  more  or  less  special  cases  excepted),  six- 
pole  motors  with  six  commutating  poles.  With  the 
small  motors  commutating  poles  are  omitted,  as  service 
conditions  and  possible  gain  by  commutating  poles,  com- 
pared with  the  increased  costs,  are  such  as  not  to  warrant 
their  use.  There  is  again  a  certain  border  territory 
where  opinion  differs  and  some  manufacturers  use 
commutating  poles  while  others  do  not. 

Having  settled  these  general  points,  it  is  well,  in 
mapping  out  a  line  of  motors,  to  tabulate  the  principal 
data  and  results  of  preliminary  calculation  in  tables. 

Air  Gaps. — In  connection  with  alternating-current 
motors  a  decision  must  also  be  made  in  regard  to  air 
gaps  and  the  use  of  open  or  partly  closed  slots.  Mini- 
mum air  gaps  permit  a  minimum  amount  of  material 
for  a  given  output.  On  the  other  hand,  inaccuracies 
and  manufacturing  variations  in  the  punchings,  in 
building  of  cores,  in  machining  and  assembling  of  parts, 
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and  finally  the  item  of  bearing  wear,  require  that  for 
satisfactory  service  the  air  gap  should  not  be  decreased 
beyond  a  certain  amount.  Practice  in  this  respect  is 
fairly  well  established,  namely,  approximately  0.017  in. 
(0.43  mm.)  for  a  2-hp.  or  3-hp.  motor,  increasing  to  a 
^-in.  (0.79  mm.)  single  gap  on  a  15-hp.  or  20-hp.  motor. 
Closed  or  Open  Slots. — Closed  slots  are  particularly 
advantageous  from  a  purely  electrical  standpoint  and 
effect  a  saving  in  active  material.  From  a  manufactur- 
ing and  repair  standpoint,  however,  the  open  slot  with 
fiber  wedge  has  the  advantage  of  permitting  the  use  of 
form-wound  coils,  easily  inserted  and  removed  from  the 
slots,  while  the  closed  or  partly  closed  slot  makes  it 
necessary  to  thread  wire  for  wire  through  the  small 
opening  in  the  slot.  Here  is,  therefore,  a  manufactur- 
ing consideration,  a  question  of  customer's  attitude  and 
a  cost  question  to  be  weighed  against  one  another.  The 
cost  question  may  be  determined  accurately  by  design- 
ing and  estimating  of  a  machine  in  both  ways,  with 
more  material  and  open  slot  or  a  smaller  machine  with 
partly  closed  slots.  The  magnetic  bridge  or  wedge  was 
introduced  with  the  object  of  combining  the  advantages 
of  the  open  slot  with  the  better  magnetic  conditions  of 
the  closed  slot.  For  the  present  the  slot  question  is 
mentioned  as  one  of  the  general  points  to  be  decided  in 
mapping  out  a  line  of  motors.  General  practice  is  to 
liuild    the    small   motors   with   partly    closed    slots,    the 


FIG.  2 — CAST-IRON  FRAMES  USING  MINIMUM  MATERIAL 

(a)   Two  ringfs  riveted  together.     Feet  are  cast  integral   witli 
end  rings,      (b)   Skeleton  construction. 

larger  sizes  with  either  open  slot  or  metallic  wedge.  The 
dividing  line  has  varied  considerably  according  to  the 
tendency  one  way  or  the  other  of  the  manufacturer  and 
motor  users. 

Choice  of  Materials  for  Motor  Frames. — Considering 
direct-current  motors  first,  the  frame  has  the  double 
function  of  a  magnetic  yoke  and  of  a  mechanical  sup- 
porting member  for  poles,  field  winding,  brackets,  etc. 
Several  different  materials  may  come  into  question  for 
possible  use — cast  iron,  malleable  iron,  cast  steel,  forged 
steel  and  sheet  steel.  According  to  their  magnetic  per- 
meability, these  materials  compare  about  as  follows,  at 
a  magnetic  density  of  100,000  lines  per  .square  inch 
(15,.500  lines  per  .sq.cm.)  :  Cast  iron,  30;  semi-steel,  41; 
malleable  iron,  69 ;  cast  steel,  82 ;  cast  steel  annealed,  87 ; 
hot  rolled  steel.  93 ;  sheet  steel,  98  to  100.  For  a  given 
flux  per  pole  at  a  given  magnetic  density  the  weight  of  a 
frame  for  these  different  materials  would  have  to  bear 
a  ratio  according  to  these  figures.  A  cost  comparison  is 
still  more  instructive,  but  on  account  of  the  varying 
prices  of  castings  and  the  item  of  labor,  patterns  and 
tools  entering  into  the  problem  no  generally  applicable 
figures  can  be  given.  The  above,  however,  sufficiently 
indicates  the  reason  why  ca.st  iron  today  is  practically 


abandoned  as  a  material  for  direct-current  motor  frames 
except  in  the  very  smallest  sizes  of  fractional  horse- 
power motors. 

Malleable  iron  is  little  used,  as  cast  steel  offers 
greater  advantages  at  a  very  little  greater  cost,  con- 
sidering the  possibility  of  reduced  section.  Hot  rolled 
steel  plate  for  direct-current  motor  frames  came  into 
commercial  use  some  ten  years  ago  and  is  today  used 
on  a  very  large  scale  by  several  manufacturers.  Aside 
from  lighter  weight,  there  are  the  advantages  of  uni- 
form cross-section,  of  freedom  from  blowholes,  which 
means  uniform  motor  performance,  and  of  easy  ma- 
chining, drilling  and  tapping.  Great  flexibility  of  de- 
sign is  assured  as  rings  are  readily  rolled  of  different 
width  or  thickness  with  the  same  equipment.  Before 
these  frames,  formed  into  rings  from  universal  mill 
plate  or,  within  commercial  widths,  from  bar  stock, 
came  into  use  it  was  proposed  to  roll  up  cylinders  from 
steel  bands,  hoop  steel,  on  edge  and  rivet  the  turns  to- 
gether. It  has  been  suggested  and  actually  tried  to 
make  motor  frames,  including  pole  projections,  from 
sheet  steel,  punched  in  complete  circles  or  in  sections, 
built  up  and  riveted.  However,  this  idea,  involving  as 
it  does  considerable  waste  of  material,  great  tool  ex- 
pense and  labor  in  building,  has  not  been  able  to  hold 
the  field,  except  perhaps  for  small  fractional  horsepower 
motors  or  very  special  cases.  Today  the  rolled-steel 
motor  frame  appears  to  be  the  most  efficient. 

With  alternating-current  motors  the  frame  has  no 
magnetic  function.  It  serves  merely  as  a  supporting 
member  for  the  primary  laminations,  bearing  brackets, 
etc.  There  are  therefore  several  possibilities.  Rolled 
steel  in  this  case  loses  the  advantage  of  superior  per- 
meability, but  may  be  used  on  account  of  its  strength 
and  with  a  view  to  using  existing  equipment  and  parts 
in  common  with  the  direct-current  line.  As  indicated 
in  Fig.  3a,  a  special  shape  of  punching  or  similar  means 
is  required  with  the  straight  cylindrical  frame  to  ob- 
tain the  necessary  depth  for  the  primary  winding.  Cast 
iron  may  be  used  and  can  be  .shaped  to  give  suflScient 
strength  and  rigidity  as  well  as  provide  proper  ventila- 
tion and  direction  of  air  currents  (Fig.  5).  These  two 
illustrations  show  different  means  for  taking  cai-e  of 
the  varying  core  widths  used  within  the  same  frame — 
a  pin  or  pins  in  the  center  and  bolts  or  rivets  through 
the  punchings  in  the  former  case;  in  the  latter  end 
plates  of  varying  width  or  keyways  milled  at  different 
distances  from  the  center.  The  scheme  of  ventilation 
is  indicated  by  arrows  showing  the  direction  of  air  cur- 
rents in  both  designs.  Coils  as  well  as  iron  are  effec- 
tively cooled  by  air  currents  passing  over  them. 

If  the  cast-iron  frame  is  reduced  to  the  minimum  re- 
quired for  mechanical  strength,  so  that  merely  con- 
necting ribs  remain  between  the  two  sides  of  the  motor 
frame,  there  results  the  so-called  skeleton  frame  con- 
struction (Fig.  2b).  It  is,  at  least  in  the  writer's 
opinion,  a  question  whether  there  is  sufficient  gain  in 
material  saved,  and  there  is  undoubtedly  a  loss  in 
rigidity,  particularly  in  the  larger  sizes  for  this  con- 
struction. 

In  designs  used  for  alternating-current  motors  up  to 
15  hp.  or  20  hp.  the  frame  is  often  entirely  omitted  and 
the  primary  laminations  are  riveted  together  between 
strong  end  rings.  These  may  be  made  of  cast  materials, 
or,  more  economically,  if  quantities  warrant  the  tool  ex- 
pense, of  pressed  steel  ^Fig.  4).  Large,  tight-fitting 
rivets,   driven    under   hydraulic   pressure   of   about    25 
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tons  and  more,  must  lie  useii  with  this  construction,  in 
order  to  insure  reliability  in  rough  handling  and  severe 
service.  A  large  number  of  rivets  is  preferable,  some 
manufacturers  using  twelve,  others  four.  In  either 
case  they  may  be  uninsulated,  but  they  must  be  well  out 
of  the  magnetic  path.  This  construction  may  be  further 
reinforced  by  a  unit  base  (Fig.  2b)  joining  end  rings. 
The  motor  frame  usually  has  foot  projections,  on 
which  the  machine  rests.  In  severe  service  there  is  con- 
siderable strain  transmitted  through  these  parts  and  a 
strong  construction  is  required.  Ribs  of  large  cross- 
sections  are  provided  in  the  case  of  cast  frames.  With 
rolled-steel  frames  the  design  of  a  suitable  foot  pre- 
sents some  difficulty.  Small  motors  may  use  a  cast 
base,  bolted  on.  On  larger  sizes  and  up  to  150  hp.  a 
riveted  construction  with  the  base  made  from  malleable 
iron,  cast  steel  or,  best,  from  pressed  steel  has  been  in 


mechanical  stiffness.  The  frame  width  is  a  matter  of 
accommodating  the  maximum  core  width  necessary  and 
of  easy  accessibility  for  coil  winding. 

With  direct-current  motors  the  points  to  be  observed 
in  this  connection  are  that  the  radial  depth  of  the  field 
coils  must  be  sufficient  to  provide  a  sufficient  number 
of  square  inches  radiating  surface  of  the  coil  in  order 
to  keep  the  temperature  rise  within  the  prescribed 
limits.  Crowding  of  the  field  coils  must  be  avoided  to 
facilitate  manufacture  and  to  prevent  grounds  or  shorts 
in  the  coils.  With  the  cross-.section  of  the  frame  de- 
termined by  flux  and  magnetic  density  permitted,  the  de- 
cision is  still  open  as  to  proportion  between  width  and 
thickness  of  frame.  The  width  should  be  sufficiently 
small  to  permit  free  ventilation.  On  the  other  hand, 
the  thickness  of  the  frame  should  be  such  that  the  flux 
coming  out  of  the  pole  body  can  freely  enter  the  frame. 
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FIGS.  3,  4   AND  5 — SOME  COMMON   DESIGNS  OF  ALTERNATING-CURRENT   .MOTOR  FRAMES 
Kig.    3 — Rolled    suul    frame,    (a)    arranBenient    of   stator    core.       Pressed -steel    rings    riveted    through    core.      Fig.    5 — Scction.s    of 
(b)   support  of  stampings,  and    (c)   ventilation  scheme.     Fig.  4 —       cast-iron  frames  with  provision  for  different  core  sizes. 


successful  use  for  many  years.  The  rivets  in  this  case 
must  be  large  in  size  and  number  and  driven  under 
heavy  hydraulic  pressure.  With  the  rapid  development 
in  recent  years  of  the  electric  arc-welding  process  and 
the  increasing  skill  of  the  operators  of  welders,  a  solid 
forged  foot,  welded  to  the  frame,  has  come  to  the  fore 
and  is  used  in  actual  service  in  considerable  quantities. 
Frame  Diameter  and  Width. — In  the  process  of 
mapping  out  a  line  of  motors  we  have  determined  the 
armature  diameter  and  core  width  and  decided  on  the 
general  construction  of  a  frame.  The  next  step  then  is 
to  determine  frame  diameter  and  width.  For  alternat- 
ing-current motors  the  frame  bore  follows  from  the  in- 
side diameter  of  the  stator  punching,  plus  slot  depth, 
plus  magnetic  section  required  below  the  slot  for  the 
lowest  number  of  poles  to  be  designed  on  this  rotor 
diameter.  The  outside  of  the  frame  is  determined  by 
requirements   of   ventilating   space,   coil  clearance   and 


This  relation  may  be  stated  in  the  following  form: 
Frame  width  times  circumference  of  pole  body  should 
be  equal  to,  or  greater  than,  the  cross-sections  of  the 
pole  body.  In  small  sizes  the  minimum  frame  thickness 
is  also  limited  by  the  size  of  bolts  required  for  support- 
ing the  bearing  bracket. 

In  working  out  the  details  of  the  design  of  a  motor 
frame  the  usual  attention  must  be  paid  to  facility  in 
making  patterns  and  castings,  avoidance  of  cores  and 
loose  pieces,  simplicity  of  machining  and  interchange- 
ability  of  drill  jigs  and  of  machining  fixtures. 

Uniform  practice  in  regard  to  clearance  for  founda- 
tion bolts  on  general-purpose  motors  has  been  adopted 
as  a  recommended  standard  practice  by  the  motor  manu- 
facturers (see  Electric  Power  Club  rules)  so  as  to  make 
these  bolt  holes  practicable  either  for  accurate  setting 
on  a  machined  base  or  for  mounting  on  a  rough  con- 
crete foundation. 


Scheduled  Inspection  for  Power  Plants 

Well-Ordered  Routine  Inspection  of  Electrical  Equipment  in 
Steam  and  Hydro-Electric  Plants  Catches  Incipient  Troubles — 
Analyses  Made  from  Reports  that  Aid  in  Plant  Administration 

A     DEFINITELY    scheduled    inspection    system  circuit-breakers  (seventy-seven  motors),  drive  arc  gen- 

/\^       embracing  simple  instructions  and  records  erators,  regulators,  fans,  pumps,  coal-handling  machinerj' 

A- ^^     has   been   developed   for   the  plants   of  the  (fourteen  motors  totaling  about  200  hp.),  etc. 

^L.      xk.  United  Electric  Light  Company,  Springfield,  The  schedule  of  work  for  the  steam  plant  is  shown  on 

Mass.    Special  inspectors  are  employed  who  make  daily,  page  923.    In  addition  the  daily  routine  includes  oiling 

weekly,  monthly,  semi-annual  and  annual  inspections  in  and  wiping  motors   and  testing  potential  transformer 

the  steam  plant  and  the  hydro-electric  plants.     Besides  secondaries   for  open   circuits.     All   motors  are   under 

inspecting  all  electri-  the  daily  supervision 


AIR  GAPS  OF  MOTORS  ARE  MEASURED  WEEKLY  AT  SPRINGFIELD,  MASS 


cal  equipment,  these 
men  make  minor  re- 
pairs, test  and  filter 
oil  in  transformers 
and  switches,  blow 
out  motors,  charge 
storage  batteries  used 
on  control  circuits 
and  make  sure  that  a 
sufficient  number  of 
repair  parts  are  al- 
ways kept  in  stock. 
From  the  compiled 
results  of  these  in- 
spections yearly  anal- 
yses are  made  by  the 
electrical  engineer 
which  are  valuable 
for  suggesting  possi- 
ble improvements  re- 
garding operation, 
type  of  equipment  and 
station  layout.  Seven 
men  are  primarily  re- 
sponsible for  the  elec- 
trical inspection.  At 
the  head  of  the  or- 
ganization (Fig.  1)  is  the  company's  electrical  engi- 
neer. Reporting  to  him,  and  in  immediate  charge  of  the 
work,  is  a  chief  electrician.  Five  inspectors  handle 
the  service  under  the  latter,  the  duties  being  subdivided 
so  that  all  inspectors  spend  a  large  part  of  their  time  at 
the  main  station,  with  excellent  co-operation,  a  daily 
meeting  being  held  at  8  a.m.  One  in.spector  handles  the 
work  at  the  two  hydro-electric  plants  and  spends  the 
balance  of  his  time  at  the  main  plant  on  more  delicate 
inspection  and  maintenance  of  instruments  and  relays. 

The  inspection  program  is  most  extensive  for  State 
Street,  or  No.  1  .station,  which  is  a  34,500-kva.  steam 
plant.  In  the  plant  one  20,000-kva.  unit,  three  1,000- 
kva.  units,  and  one  each  of  2,500,  4,000  and  5,000- 
kva.  rating  are  in  service.  The  plant  is  interconnected 
with  the  66,000-volt  transmission  system  of  the  Turners 
Falls  Power  &  Electric  Company  through  a  transformer 
substation  of  about  22,500-kva.  rating  at  State  Street. 
At  Indian  Orchard  is  a  2,940-kva.  hydro-electric  plant 
and  at  Birchem  Bend  is  a  640-kva.  hydro-electric  sta- 
tion, the  main  steam  plant  being  about  6  miles  (10  km.) 
from  the  two  smaller  stations.  The  auxiliary  motors  in 
all  the  stations  total  about  2,300  hp.,  of  which  about 
2,000  hp.  is  located  at  State  Street.  Local  distribution 
is  at  5,500  volts,  two-phase.     The.se  motors  operate  oil 


of  the  operating  force, 
and  daily  inspections 
are  made  of  the  blow- 
ers and  motors  be- 
longing to  the  venti- 
lating system,  and 
also  of  the  electric 
elevator  motor  and 
control  mechanism. 
The  daily  work  of  the 
State  Street  station 
takes  about  two  hours 
with  an  inspector  and 
assistant  and  two 
hours  of  the  time  of 
an  assistant  who  in- 
spects and  replaces 
lamps.  One  inspector 
and  assistant  perform 
the  weekly  inspection 
at  this  plant  in  one 
day.  The  monthly 
inspection  of  oil 
switches  occupies  two 
days,  an  inspector  and 
assistant  being  re- 
quired. At  the  hydro- 
electric plants  the  inspection  is  practically  the  same  as 
at  the  State  Street  plant.  For  convenience  in  checking 
the  work  the  apparatus  is  listed  on  3  x  5-in.  cards.  Each 
card  applies  to  one  type  of  equipment,  such  as  genera- 
tors, exciters,  etc.,  and  contains  the  instructions  for  all 
inspections  to  be  made  on  this  type  of  equipment. 

TABLE  I— TROUBLKS   LOCATED  BY   INSPECTORS 
DURING   A    YEAR 

Number 
Trouble   Detected  of  Times 

Reported 

I'"iro   extinguishers   missing    8 

Transformer   valves   leaking    2 

Hruslus  gone  on  collector  rings,  generators  or  exciters,  or 

bruHhes  set  improperly  or  sticking 9 

Lightning   arresters    open-circuited 1 

Field  rheostat  with  burning  contacts 2 

Cranes  developing   Hat   wheels,   grounds   in  crane   wiring. 

resistors  loose  or   broken 6 

Control    batteries    defective 2 

Switches  running  warm 1 

Loose  contacts 

<  )il   lireakdown   te.-ts  l)ilo\v   normal 12-16 

Uubl)or  glo\-es  : 

runctured    1  Pair 

Broken  down  at  T,r>00  volts  on  test 1  Pair 

Iti'lay.M.   contacts   bent    or    loose Several 

Primary   insulator  on    bus  broken 1 

i)il  switcbes  faulty  In  u|icniilon  due  to  worn  or  slipping 

clutches  ill   mechanism ^ 

lieverse-current    rcla>'.'j.    ojien    circuit I 

1  Iroiind  wires  cut  off  outside   station 2 

oil-switch   contacts   renulring  replacement Many 

Generator  air-gap  wedges  coming  out 1 

.Motor   armatures   rul)bing Several 
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Weekly — Monday 

Station   Lights : 

General  Inspection  for  cleaning,  etc.: 

66,000-volt,  5,500- volt,  2,400-volt, 
oil  switches  and  compartments. 

Lightning  arresters  and  com- 
partments at  Turners  Falls  Switch 
House  and  Tower  and  roof,  com- 
plete with  equipment;  record 
charging  current. 

5,500-2,400-volt  transformers. 

All  lighting  services,  boxes  and 
receptacles. 

Fire  extinguishers. 

Blowers  and  motors  on  ventilat- 
ing system. 

Elevator  motors  and  control. 

All  motors  under  the  care  of 
operating  force.  (Blow  out  at  the 
time  of  this  inspection  all  open 
motors  and  examine  for  bearing 
wear,  lubrication,  etc.) 

Generators  and  exciters, 

brushes,  brush-holders,  commuta- 
tors and  rings,  etc. 

notaries,  brushes,  rings,  com- 
mutators, bearings,  etc. 

Rectifier  Heating  Lights: 
IRS  Regulator  Relays  and  Contact- 
Making  Voltmeters: 

See  that  contacts  are  clean  and 
leads  well  secured. 

.Arc  Roard  Flexible  Jumpers: 

See  that  the  insulation  is  intact. 
Signaling  Devices: 

Try  all  devices  for  operation  and 
make  sure  there  are  no  loose  con- 
tacts, loose  dirt  or  foreign  mate- 
rial to  prevent  satisfactory  opera- 
tion. 

By  means  of  lamps  on  P.  F. 
potential  bus,  test  for  blown  fuses 
on  all  power  circuit  potential 
transformers.  With  test  lamp 
make  same  test  on  all  other  poten- 
tial transformer  leads. 

Operators'  Reports: 

Investigate  any  such  reports 
which  have  not  been  cleaned  up 
from  the  previous  week. 

Brush  Arc  Machines: 

Examine  brush  arc  machines  for 
evidences  of  trouble. 
Storage  Battery  for  Control: 

See  special  instructions. 

Monthly  Inspections 
Motors : 

Inspect  all  motors  and  their  con- 
trols and  make  any  repairs  re- 
quired. Note  any  changes  which 
might  be  made  with  benefit  in  the 
<:are  and  operation  of  the  ma- 
chines. Note  any  addition  to  list 
of  station  motors  installed  during 
the  previous  month. 

Inspect  all  fuses  and  replace 
any  that  are  incorrect,  and  report 
use  of  incorrect  fuses. 

Oil  Switches: 

Inspect  all  oil  switches,  try  them 
for  operation,  and  where  solenoid- 
operated,  operate  them  both  by 
the  solenoid  and  by  hand.     Lubri- 


cate at  this  time  when  necessary. 
Examine  carefully  for  sticking  or 
faulty  operation. 

The  above  applies  only  to  such 
switches  as  may  be  operated  with- 
out cutting  off  customers'  service. 
(See  yearly  inspections  for 
switches,  the  cutting  out  of  which 
will  interrupt  customers'  service.) 

Sec  that  auxiliary  contacts  are 
cleaned  and  in  correct  alignment. 

Oil  very  sparingly  all  moving 
parts  equipped  with  oil  wells  or 
holes.  See  that  the  brush  contacts 
and  the  stationary  contacts  on  H-3 
switches  are  cleaned  and  in  good 
condition. 
Relays: 

Relay  inspector  should  try  relays 

on    each    switch    and    each    phase 

when   switches  are  out  of  service 

for  the  above. 

Disconnecting  and  Expulsion  Fuses: 

Examine  disconnecting  switches 
for  evidence  of  trouble,  also  expul- 
sion fuses.  Examine  operating 
rods  for  both  and  see  that  they  are 
in  good  condition. 

Examine  fuse  pullers,  test  leads 
and  hooks. 
Storage  Batteries: 

Charge  control  batteries  for  No. 
2  and  No.  3  Stations  and  replace 
those   in   service   by  the   one   just 
charged. 
Circulating  Water  Supplies: 

Test  all  circulating  water  sup- 
plies to  transformers,  regulators 
and  I'ectifiers  for  free  circulation. 
.\llow  a  full  stream  to  flow 
through  all  cooling  coils  for  two 
or  three  minutes  to  loosen  up  and 
remove  accumulating  sediment. 
Where  the  apparatus  is  equipped 
with  open  flow  indicators,  precau- 
tions will  be  necessary  to  prevent 
splashing. 
.Vir  Breakers  (Relay  Inspector): 

Examine  for  heating  and  oper- 
tion,  airbreak  circuit  breakers  with 
reverse     current     relays,    remote- 
controlled  field  switches,  etc. 
Rubber  Gloves: 

Carefully  examine  and  test 
electrically  all  rubber  gloves  left 
in  the  station  for  the  operators' 
use.  If  these  gloves  show  evi- 
dences of  puncture  or  wear  they 
are  to  be  replaced  and  turned  over 
to  the  chief  electrician  for  test. 
When  tested  write  date  on  wrist  of 
glove,  with  water-proof  ink,  and 
initial. 
Switchboards: 

Examine  in  detail  all  instrument 
and  control  equipment  on  panels 
for  loose,  dirty  or  broken  contacts 
or  connections,  improper  or  burned 
out  fuses,  etc. 

Quarterly  Inspections 

Jan.  I,  April  1,  July  1,  Oct.  1. 

Test  Transformer  Oils: 

Test  oil  in  66,000-volt  trans- 
formers, 13,200-volt  transformers 
and    their    regulators,    and    5.500- 


volt  transformers.  Filter  oil  at 
the  first  opportunity  if  it  tests  be- 
low an  average  of  16,500  volts 
with  1-in.  disks  0.1  in.  apart. 

Ground-Wire  Connections: 

Inspect  all  ground-wire  connec- 
tions on  lightning  arresters  and 
high-voltage  station  apparatus. 
This  wire  is  to  be  examined  up 
to  the  point  where  it  is  attached  to 
pipes,  flumes,  etc. 

Rectifier  Transformers: 

See  that  the  accumulated  dust  is 
removed  from  rectifier  transform- 
ers by  means  of  compressed  air.  In 
so  doing,  make  sure  that  the  air  is 
dry  and  does  not  deposit  moisture 
on  the  coils.  Try  rectifier  dash 
pots,  and  if  necessary  adjust  in 
accordance  with  the  manufac- 
turer's instructions.  Give  each 
rectifier  tube  in  service  heat  treat- 
ment, in  accordance  with  manufac- 
turer's instructions. 

Serai-Anniial  Reports 

Nov.  1  and  May  1. 
Generators: 

This  is  a  complete  inspection  of 
generators  including  the  removal 
of  the  end  shields,  inspection  of 
generator  windings,  air  gaps,  air 
ducts,  inlets  and  outlets,  armature 
and  field  leads,  thermometers,  etc. 

Relays: 

Test  and  adjust  all  relays.  On 
bellows-type  relays  the  leather 
should  be  rubbed  gently  with 
neatsfoot  oil  the  day  before  the 
relays  are  calibrated. 

Repair  Material   List: 

Check  up  the  stock-room  repair 
material  on  hand.  See  that  new 
apparatus  installed  in  the  past  six 
months  is  properly  protected  by 
repair  material. 

Make  any  suggestions  with  ref- 
erence to  repair  material  lists 
which  appear  necessary. 

Yearly  Inspections 

June  1 
Oil  Switches: 

Examine  all  2,300,  5,500,  13,200 
and  66,000-volt  oil  switches  and 
contacts.  Filter  oil  and  replace 
where  necessary. 

General 

Get  shipping  memos  from  stock- 
keeper  and  open  and  check  all  ma- 
terial received  for  new  construc- 
tion work,  etc.,  where  material  is 
too  bulky  or  where,  for  any  other 
reason,  it  is  not  taken  into  stock 
and  opened  and  checked  by  the 
stockkeeper  in  detail.  Report  all 
shortages   at   once. 

The  above  does  not,  in  any  way, 
prevent  the  necessity  for  report- 
ing at  once  any  case  of  trouble 
requiring  outside  help  or  mate- 
rial not  regularly  kept  in  stock,  or 
at  that  time  out  of  stock,  even 
though  regularly  kept  in  stock. 
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FIG.  1 — SEVEN-MAN  INSPECTION  ORGANIZATION  FOR  THRFV 
PLANTS   TOTALING   38,000    KVA. 

While  it  is  impossible  to  tell  in  how  many  cases  the 
inspectors  have  caught  troubles  which  might  have 
caused  serious  breakdowns  later,  the  character  of  de- 
fects revealed  by  inspection  affords  excellent  evidence 
of  the  value  of  the  system.     A  recent  analysis  by  J.  P. 


McKearin,  electrical  engineer  of  the  company,  covering 
a  year's  inspection  reports,  showed,  among  other  data, 
the  conditions  to  be  remedied  listed  in  Table  I.  As  an 
example  of  the  value  of  the  system  it  might  be  pointed 
out  that  in  the  case  of  the  generator  air-gap  wedge 
becoming  loose  the  consequences  might  have  been  very 
serious  had  the  trouble  not  been  detected.  The  unit 
was  one  of  20,000-kva.  rating,  and  inasmuch  as  the 
wedges  are  of  laminated  sheets  the  coils  might  easily 
have  been  damaged  had  the  trouble  continued  without 
being  observed. 

In  conclusion,  a  few  operating  defects  taken  from  an 
inspector's  notebook  are  added  as  an  indication  of  the 
importance  of  forestalling  trouble. 

Notes  from  Inspector's  Notebook 

A  5,000-volt  switch  blocked  by  a  stick  dropped  by 
painters. 

The  air-gap  on  a  type  H-3  switch  magnetic  clutch 
widened  by  the  use  of  emery  cloth. 

Bell  cranks  improperly  set,  resulting  in  unequal  move- 
ment of  oil  switch  mechanism. 

Loose  brushes  and  rough  slip  rings. 

Too  many  brushes  down  in  starting  rotary  converter, 
due  to  broken  clips. 

Hot  blades  on  knife  switches,  due  to  spread  clips. 

Lamp  and  fuses  missing  or  blown  on  emergency  light- 
ing circuits. 

Water  carried  from  air-washer  into  generator  stator, 
one  burnout  resulting. 

Distortion  of  field  coils  at  bends  due  to  loose  winding 
and  heating. 


FIG.    2 — FORMS    USED    FOR   RECORDING    RESULTS    OF    INSPECTIONS 


Left-upper — Operator  reports  to  Inspector  on  thl.s  form  any 
trouble  which  he  has  noticed  while  on  shift.  Klght-upper — On 
this  blank  are  recorded  each  piece  of  equipment   Inspected  and  a 


notation  of  trouble  found  and  what  was  dono  to  remedy  It.  Lower 
— On  this  sheet  all  equipment  Inspected  is  listed  and  checked 
after  every  Inspection.     The  sheet  embraces  one  year's  Inspection. 
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Illuiiiination  of  Machine  Tools 

Average  Intensity  Over  Machines  Is  15.35  Ft. -Candles 

in  Plant  of  Central  Gear  Company — Conditions 

at  Night  as  Pleasant  as  in  Daylight 

By  G.  Wagschal 

Klpctrlcal  Engineer,  Esseltyn,  Murpliy  &  Hanford 

GOOD  illumination  is  e.ssential  to  the  nijrht  operation 
of  a  plant  if  quality  and  quantity  production  are  to 
be  obtained.  A  soft,  well-diffused  liRht  which  will 
enable  the  operators  to  make  accurate  micrometer  read- 
ing.s  without  undue  eye  strain  .should  be  provided.  Dark 
spots,  gloomy  ceiling.s  and  shadows  should  be  avoided 
because  these  things  affect  the  morale  of  the  workmen 
and  morale  is  now  recognized  as  an  important  factor 
in  production.  It  follows,  therefore,  that  initial  cost, 
while  important,  should  not  be  the  primary  factor. 

The  Central  Gear  Company  of  Detroit,  which  manu- 
factures gears  and  transmissions  for  use  in  automobiles, 
has  a  lighting  installation,  as  shown  in  the  accompany- 
ing illustrations,  which  gives  the  results  most  desired 
by  the  factory  management.  The  lighting  equipment 
consists  of  220-volt  type  F  Cooper  Hewitt  lamps  hung 
10  ft.  6  in.  (3.2  m.)  from  the  floor  and  spaced  15  ft.  x 
16  ft.  (4.5  m.  X  4.8  m.)  apart.  There  are  two  lamps  on 
each  circuit,  and  each  circuit  is  controlled  from  a  safety- 


type  panel  box,  one  of  which  is  mounted  on  nearly  every 
alternate  column  in  the  building.  A  110-volt  plug 
receptacle  is  also  provided  on  every  column  to  supply 
energj'  to  small  electric  tools. 

The  average  intensity  of  illumination  over  the  ma- 
chines was  found  to  be  15.35  ft.-candles  (165  lumens 
per  sq.m.)  and  the  average  intensity  of  illumination 
in  the  aisles  was  found  to  be  10.85  ft.-candles  (116.8 
lumens  per  sq.m.).  The  energy  consumption  corre- 
sponding to  these  values  was  1.6  watts  per  square  foot. 

Readings  were  taken  for  positions  of  maximum  and 
minimum  intensity  over  the  machines  and  in  the  aisles 
at  a  working  plane  of  3  ft.  6  in.  (1.07  m.)  above  the 
floor.  The  illuminometer  reading.^  were  taken  without 
a  color  screen  because  its  accuracy  is  not  above  ques- 
tion. Furthermore,  the  results  given  can  be  used  for 
comparison  by  others  whether  or  not  they  have  a  color 
screen  available,  '     ' 

The  old  empirical  rule  of  1  watt  per  square  foot 
( 10.8  watts  per  sq.m.)  is  being  superseded  by  a  careful 
study  on  the  part  of  the  illuminating  engineer  of  all 
factors  entering  into  the  problem,  giving  due  con- 
.=ideration  to  intensity,  diffusion  and  proper  distribu- 
tion of  light.  The  tendency  today  is  toward  a  higher 
standard  of  factory  illumination  with  increased  visual 
acuity  obtained  by  the  utilization  of  higher  intensities 
and  by  the  elimination  of  glare. 


NATURAL  LIGHT   (LEFT)    IS  CONTRASTED  WITH  ARTIFICIAL  LIGHT   (RIGHT) 
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It  should  be  remembered  that  the  measuring  instru- 
ments record  only  the  intensities  of  illumination  and 
not  the  ability  to  see,  which  is  the  prime  object  of  all 
illumination.  However,  the  ability  to  distinguish  detail 
can  be  brought  out  by  the  camera,  as  the  accompanying 
pictures  show  very  clearly.  It  is  interesting  to  note  in 
comparing  the  photographs  that  better  results  were 
obtained  with  the  artificial  lighting  than  were  obtained 
with  daylight. 

All  the  wiring  in  this  plant  is  in  conduit.   Four  No.  12 


B.  &  S.  (3.31-sq.mm.)  two-conductor  lighting  circuits 
are  taken  from  the  lighting  panels  in  1-in.  (2.54-cm.) 
conduit.  The  1-in.  conduit  is  carried  to  a  central  point  in 
the  roof  trusses,  and  from  there  one  circuit  is  taken  in 
i-in.  (1.27-cm.)  conduit  to  each  pair  of  lamps. 

All  the  efforts  made  to  simplify  the  layout  and  to 
increase  the  value  of  the  lighting  installation  to  the 
factory  manager  are  made  for  the  sole  purpose  of  con- 
tinually increasing  the  quality  and  quantity  of  the 
factory  output. 


Record  Output  During  Industrial 

Depression 
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THAT  a  new  output  record  was  hung  up  by  the 
central  stations  of  the  country  during  the 
month  of  August  is  indicated  by  returns  for 
that  month  received  by  the  Electrical  World. 
For  the  first  time  in  the  history  of  the  industry  the 
daily  output  was  in  excess  of  125,000,000 
Owing  largely  to  curtailment  of  operations  in 
several  lines  of  industry,  this  record  advance  was  not 
shared  by  the  strictly  industrial  sections  of  the  country. 
The  increasing  seasonal  energy  demand  for  lighting 
purposes  throughout  the  nation  was  sufficient,  however, 
to  overcome  the  small  output  increases  in  the  industrial 
sections  and  establish  a  record  for  central-station 
operations. 

Curtailment  of  production  was  more  or  less  general 
in  ail  sections  of  the  country.  The  New  England  States, 
however,  were  e.specially  affected.  Boot  and  shoe,  silk, 
woolen,  cotton  and  te.xtile  mills  were  seriously  curtailed 
in  operations.  It  was  reported  that  the  number  of 
woolen  mills  idle  during  August  was  as  great  as  during 
the  semi-panic  year  of  1907,  and  many  mills  were  work- 
ing on  a  five-day-week  schedule.  In  spite  of  these  cur- 
tailments in  industrial  operations  and  consequent  de- 
crease in  power  demand,  the  central-station  output   in 


New  England  for  August  was  about  2  per  cent  greater 
than  that  of  July. 

Steel-ingot  production  during  August  was  the  largest 
since  December,  1<)1S,  with  the  exception  of  February 
and  March  of  this  year.  It  was  reported  that  steel  mill? 
were  still  operating  at  only  about  80  per  cent  capacity, 
notwithstanding  this  increase  in  production.  Curtail- 
ment in  production  was  reported  in  several  industries. 
The  returns  for  the  Atlantic  States  indicate,  however. 
that  the  output  was  about  30,000,000  kw.-hr.  in  excess 
of  July's  output. 

Automobile  production  seems  to  have  reached  a  work- 
ing level,  and  very  little  additional  curtailment  whs 
reported  during  August.  Several  other  industries  in 
the  North  Central  States,  however,  reported  curtail- 
ment of  production  in  varying  degrees,  which  probably 
accounts  for  the  fact  that,  notwithstanding  the  seasonal 
increase  in  lighting  demand,  the  central-station  output 
of  this  section  was  approximately  the  same  as  that 
reported  in  July. 

The  pre-eminence  in  the  lighting  load  of  the  South 
Central  States  and  the  increasing  seasonal  demand  for 
such  energy  probably  account  for  the  fact  that  the  out- 
put of  that  section  increased  about  5  per  cent  over  July. 
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TABLE  I— CENTRAL-STATION  RETURNS  FOR  TWELVE  MONTHS 
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Labor  ami  industrial  conditions  throuRhout  the  Moun- 
tain and  Paiifk'  States  were  reported  as  Rood  in  August 
A'ith  the  exception  of  the  lumber  industry,  which  was 
1 1  erating  at  less  than  75  per  cent  capacity  and  many 
lumber  mills  were  completely  shut  down.  Lack  of  suf- 
ficient rain  in  the  mountain  regions  of  California  was 
causing  considerable  worry  and  restricting  the  exten- 
sion of  operations  in  that  state.  In  spite  of  these  facts, 
however,  the  central  stations  of  the  Mountain  and  Pa- 
cific Section  reported  a  record  output  of  808,000,000 
kw.-hr.  for  the  month  of  August.  This  section  still 
holds  the  record  for  a  continuous  monthly  gain  in  out- 
put since  .January  of  this  year. 

The  average  daily  income  for  1920  reached  the  low- 
point  in  July,  the  ordinates  of  the  new  curve  for  this 
year  being  between  20  and  29  per  cent  greater  than 
those  of  1919. 


Electric  Hcatinj;  Declared  Tnipracticahle 
by  Canadian  Authority 

N'O  PRESENT  possibility  of  using  hydro-electricity 
for  heating  purposes  is  seen  by  C.  A.  Magrath. 
formerly  Fuel  Controller  of  the  Dominion  of  Canada. 
For  this  conclusion  Mr.  Magrath  gives  three  rea.sons. 
First,  although  the  potential  capacity  of  Canada's  water 
powers  is  enormous,  they  are  insufficient  to  heat  elec- 
trically its  present  homes,  to  say  nothing  of  future 
growth,  and  at  the  same  time  to  meet  the  light  and 
power  recjuirements;  second,  the  tremendous  cost  cf  the 
power  plant  and  of  the  power  transforming  and  trans- 
mitting equipment — all  of  which  would  of  necessity  be 
in  use  at  the  same  time  in  cold  weather  and  none  of 
which  would  be  needed  for  heating  in  warm  weather — 
puts  electric  heating  beyond  practical  consideration; 
third,  the  proposal  to  use  electrical  energy  for  heating 
is  based  upon  unsound  .scientific  principles.  Electricity 
should  not  be  wasted;  but  in  the  ordinarj-  electric  heater 
the  heating  element  is  in  the  form  of  resistance,  and  all 
the  energy  is  thus  a  low  type. 

To  heat  electrically  20,000  houses  each  needing  25  hp. 
at  the  same  time  would  entail  a  power  plant  and  trans- 
mission installation  of  500,000  hp.,  Mr.  Magrath  esti- 
mates. This  is  25  per  cent  more  power  than  the  total 
capacity  of  the  throe  large  power  companies  at  Niagara 
Falls.  Ontario.  If  there  were  so  much  water  power  de- 
veloped and  undeveloped  that  there  was  no  economical 
use  for  it,  now  or  prospectively,  there  might  be  .some 
excuse  for  advocating  electric  heat,  the  former  Fuel 
Controller  concludes :  but  w'hen  ten  times  as  much  coal 
can  be  saved  at  every  point  where  electric  motors  re- 
place steam-driven  machines  as  could  Vie  saved  by  the 
same  amount  of  energy  used  for  electric  heating  con- 
servation efforts  should  be  centered  on  the  electric  power 
question — not  on  the  visionary  project  of  electric  heating. 
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Determining  Size  of  Wire  and 
the  Length  of  Span 

No.    6   Wire    and    a    250-ft.    Span   Are  Found   to  Be 

Economical  for  Mosl  Cases  Where  Voltage 

Lies  Between  33,000  and  66,000 

By  D.  F.  Parrott 

FOR  33,000-volt  to  66,000-volt  lines  economy  in 
construction  and  operation  can  be  obtained  if  No. 
6  hard-drav/n  copper  wire  is  adopted  as  a  mini- 
mum size.  Any  size  smaller  than  this  is  weak 
mechanically  when  used  on  long  spans,  and  this  causes 
high  operating  and  maintenance  costs.  To  shorten 
the  length  of  span  sufficiently  to  overcome  this  mechan- 
ical weakness  makes  construction  costs  higher  in 
proportion  than  the  difference  in  cost  between  the 
smaller  wire  and  No.  6  wire.  No.  6  hard-drawn  copper 
may  be  safely  used  where  the  products  obtained  by 
multiplying  load  and  distance  values  do  not  exceed  the 
following : 


192  kilowatt-miles   for 2.300  volts 

581   kilowatt-miles  for 4.000  volts 

1,570  kilnwatt-miles  for 6.600   volts 

6,270  kilowatt-miles  for 13.200   volts 

17,340  kilowatt-miles   for 22.000   volts 

38,690  kilowatt-miles  for 33,000  volts 


These  values  are  used  for  three-phase,  60-eycle  lines 
operated  at  80  per  cent  power  factor  and  allowable 
line  drop  of  10  per  cent.  For  single-phase  lines  one- 
half  the  values  given  are  used.  The  safe  carrying 
capacity  of  60  amp.  per  wire  should  not  be  exceeded 
when  using  the  kilowatt-mile  values.  For  No.  BB  iron 
wire  it  is  advisable  to  use  20  per  cent  of  the  kilowatt- 
mile  values  given. 

Copper-clad  steel  wire  can  be  used  where  the  cost 
of  a  copper-wire  line  is  in  excess  of  the  amount  to 
be  expended  and  is  much  more  economical  than  the 
use  of  iron  wire  on  account  of  its  longer  life  resulting 
in  lower  maintenance  costs.  It  also  has  a  conductivity 
in  terms  of  copper  standard  10  per  cent  or  20  per 
cent  greater  than  the  conductivity  of  iron,  according 
to  the  grade  of  copper-clad  wire  used.  Copper-clad 
wire  is  manufactured  in  two  grades,  30  per  cent  and 
40  per  cent  of  the  volume  conductivity  of  solid  copper 
at  20  deg.  C.  To  use  the  kilowatt-mile  values  the 
engineer  should  take  30  per  cent  or  40  per  cent, 
according  to  grade  selected,  for  copper-clad  wire. 
Copper-clad  wire  is  approximately  8  per  cent  lighter, 
per  unit  of  volume,  than  copper  wire  and  has  about  15 
per  cent  greater  mechanical  strength  than  copper  wire 
for  equal  cross-section.  Comparison  of  costs  of  suspen- 
sion construction  for  various  spans  from  250  ft.  (76  m.) 
to  350  ft.  (106  m.)  showed  the  following  values: 


Labor    for    stringinR    wire     (thri't*    No.     4    bare    strantU'd    con- 
ductors and  0.25-in.    (0.6-cm. )   Siemens-Martin  steel  ground  wire)  : 

250-fl.  span ft4    m:in-hoin-s   pei-  mllo 

275-ft.  sp.'in 92   nian-houi-s   pei-  mile 

300-ft.   span 90   mrin-houi's   per  mile 

325-ft.   .span 88   man-liours   per  mile 

S50-f t.   span 86   man-hours  per  mile 

Labor  pf  r  pole-  for  250-ft.  span  : 

Setting  only 2.00  man-hours 

Tamping    0.75   man-hours 

Framing   (one  the  eround) 1.40  man-hours 

Hanging    insulators 0.67   man-hours 

Truck  drivi'rs.  foremen.  Inspection,  etc 2.00   man-hours 

Commissary    and   depreciation   on    camp   equip- 
ment      1.70  man-hours 

Total    8.25  man-hours 


For  longer  spans  this  value  was  increased  until  13.9 
man-hours  was  reached  corresponding  to  a  350-ft. 
(106-m.)  span. 

In  determining  the  height  of  the  pole  required  a 
clearance  of  16  ft.  (4.9  m.)  minimum  in  the  middle 
of  the  span  is  allowed  for  telephone  wires,  6  ft.  (1.8  m.) 
between  these  telephone  wires  and  the  lower  high- 
tension  wires,  3}  ft.  dm.)  for  the  length  of  suspension 
insulator  string,  5  ft.  (2  m.)  between  cross-arms  and 
1  ft.  (0.3  m.)  from  the  top  cross-arm  to  the  top  of 
the  pole.  The  sag  allowed  was  based  on  a  standard 
table,  and  the  depth  of  pole  setting  was  6^  ft.  (2  m.) 
for  45  ft.  (14-m.)  poles  and  50-ft.  (15-m.)  poles,  and 
7  ft.  (2.1  m.)  for  55-ft.  (17-m.)  poles,  in  a  straight 
line.  Six  inches  (1.5  cm.)  deeper  was  specified  on 
curves,  corners  and  dead-ends.  The  material  used  on 
the  pole  head  was  the  same  as  that  shown  in  the 
accompanying  drawing. 

The  result  of  this  comparison  of  cost,  assuming  the 
250  ft.  (76  m.)  span  to  be  100  per  cent  per  mile,  was: 


Span  Length 
250  ft. 
275  ft. 
300  ft. 
325  ft. 
350   ft. 


Per  Cent  Cost  of  Labor  ana 
Material  per  Mile 
100.0 
99.8 
96.2 
97.1 
94.6 


These  figures  would  appear  to  favor  the  long  span, 
but  they  are  based  on  uniform  spans  on  level  ground. 
No  crossings  or  corners  are  included.  If  these  were 
included,  the  result  would  probably  favor  the  shorter 
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POLE-TOP   USED   FOB    33,000-VOLT    TO    66,000-VOLT   LINES 

spans.  Over  rough  country  it  is  quite  probable  that 
the  increased  cost  for  long  spans  would  be  greater  than 
for  short  spans.  But  even  under  the  conditions  assumed 
for  this  con.parison,  with  level  country — -that  there  are 
no  angles  or  crossings — the  cost  per  mile  is  nearly 
constant. 

In  view  of  this  fact  it  would  seem  that  the  250-ft. 
(76-m.)  span  would  be  the  most  desirable,  not  only 
because  of  the  l)etter  mechanical  supiwrt  but  because 
of  better  wire  separation  during  storms  and  in  heavy 
winds,  which  will  very  materially  cut  down  maintenanct 
costs  and  add  practically  nothing  to  the  construction 
costs.  This  information  was  presented  at  the  Milwauke- 
State  Electrical  Association. 
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Readers '  Views  and 
Comments 


larger  clamps  were  of  necessity  accepted,  but  when 
used  on  3*-in.  x  4*-in.  arms  the  bolts  were  too  long  and 
had  to  be  cut  off,  and  at  the  same  time  one  of  the  advan- 
tages of  the  clamp  pins  was  lost:  i.e.,  the  fibers  of  the 
wood  could  not  be  bound  tightly  together  to  prevent 
splitting  and  the  rapid  disintegration  of  the  arm. 
Columbus,  Ohio.  L.  C.  Peterman. 


Non-Recognition  of  N.  E.  L.  A.  Standards 
Results  in  Confusion 

To  the  Editor  of  the  Electrical  World: 

Sir:  Specifications  for  a  standard  cross-arm  were 
adopted  several  years  ago  by  the  National  Electric  Light 
Association,  and  since  that  time  a  large  number  of 
central-station  companies  have  come  to  recognize  the 
excellence  of  thp  design  suggested.  In  view  of  this  fact 
it  seems  rathe»*-^Mnfortunate  that  so  many  jobbers  and 
manufacturers  •ijliave  practically  ignored  the  recom- 
mendations of  the  association  and  have  clung  to  designs 
of  little  or  no  merit,  which  do  not  represent  the  best 
thought  and  practice  of  the  indust^>^  One  design  of 
cross-arm  quite  generally  used  in  many  parts  of  the 
country  a  few  years  ago,  and  which  was  perhaps  as  near 
a  standard  as  any  up  to  the  time  of  the  appearance  of 
the  N.  E.  L.  A.  specifications,  was  of  3!-in.  x  41-in.  sec- 
tion with  one  foot  of  length  for  each  pin.  That  is, 
four-pin,  six-pin  and  eight-pin  arms  were  respectively 
4  ft.,  6  ft.  and  8  ft.  long.  The  spacing  of  the  pole  pins 
was  16  in.  and  of  the  end  pins  12  in.  The  standard 
N.  E.  L.  A.  arm,  as  is  well  known,  is  3J  in.  x  4i  in. 
in  section,  with  wider  pin  spacings  and  the  very  desir- 
able width  of  climbing  space  of  30  in.  between  pole  pins. 

Standardization  by  one  company  on  the  basis  of  the 
N.  E.  L.  A.  specifications  led  to  inquiries  of  several 
jobbers  for  six-pin  arms.  One  firm  replied  that  this 
arm  was  "special,"  was  not  carried  in  stock,  and  that 
the  order  could  only  be  filled  from  the  mill,  but  that  it 
had  a  very  good  supply  of  the  "standard"  3! -in.  x  4}-in. 
six-pin  6-ft.  arms  available  for  immediate  shipment. 
Another  firm  stated  that  it  could  fill  the  order  for  fir 
arms  only  from  the  Pacific  Coast  but  had  a  large  stock 
of  the  "standard"  31-in.  x  41-in.  arms  for  immediate 
shipment.  A  third  jobber  had  a  small  stock  of  the  de- 
sired arms,  but  the  number  was  so  very  small  that  it 
was  of  practically  no  value  to  the  intending  purchaser. 

Such  replies  indicate  even  to  the  casual  observer  that 
those  three  jobbers  were  out  of  touch  with  the  efforts 
of  the  association  at  standardization.  It  is  not  improb- 
able that  other  intending  purchasers  had  been  previously 
discouraged  by  the  difficulty  of  obtaining  the  desired 
material  and  as  a  result  had  accepted  the  older  type  of 
arm.  If  there  really  existed  no  demand  for  the  N.  E. 
L.  A.  arm,  it  would  appear  that  the  jobbers  were  over- 
looking desirable  business  by  not  calling  to  the  atten- 
tion of  the  central  stations  in  their  territory  the  recom- 
mendations of  the  association. 

When  the  same  central  station  mentioned  above 
ordered  a  certain  type  of  fused  cutouts,  which  were  to 
be  installed  on  the  N.  E.  L.  A.  arms  (these  having  been 
finally  secured)  they  came  with  hangers  for  31-in.  arms, 
the  manufacturer  insisting  that  this  was  the  width  of 
"standi'rd"  arms.  Then  the  hardware  manufacturer 
was  approached  for  transformer  cutout  clamps  and 
clamp  pins,  and  the  infonnation  came  back  that  if  arms 
were  used  larger  than  the  "standard"  31-in.  x  41-in.  it 
would  be  necessarj'  to  supply  these  items  suitable  for 
4-in.  x  5-in.  arms,  since  only  two  sizes  were  made.  These 


Resuscitation  Through  Pain  Inflicted  by  a  Blow 

To  the  Editor  of  the  Electrical  World: 

Sir:  An  article  written  by  me  and  printed  in  the 
Electrical  World  for  Feb.  26,  1916,  on  page  498, 
recounted  experience  and  progress  since  1912  in  regard 
to  resuscitating  victims  of  electric  shock  through  inflict- 
ing pain  upon  them  by  means  of  a  blow.  In  a  second 
article  from  me,  printed  May  5,  1917,  page  840,  pictures 
of  the  method  advocated  were  given.  So  great  is  my 
faith  in  it  that  should  all  other  methods  fail  I  should 
still  practice  it.  I  now  wish  to  state  that  nine  lives 
have  been  saved  through  this  means.  An  account  of  two 
of  these  accidents  follows: 

On  Aug.  25,  1920,  George  Frickel  of  Jamaica,  city  of 
New  York,  a  lineman  in  a  gang  under  the  foremanship 
of  John  Langdon,  was  shocked  while  on  a  pole  making 
a  half  tap  to  a  2,200-volt  primary  wire.  He  was  wear- 
ing leather  gloves  and  sustained  charred,  third-degree 
burns  of  both  hands  which  later  necessitated  the  ampu- 
tation of  a  finger.  The  shock  rendered  him  unconscious, 
and  he  was  held  fast  to  the  wire,  the  deadly  current 
pulsating  through  his  body,  until  the  foreman,  who  had 
been  around  the  corner  several  spans  away,  ran  to  his 
assistance,  climbed  the  pole  and  knocked  him  free  from 
the  wire.  The  unconscious  man  was  held  at  the  top  of 
the  pole  by  his  safety  belt.  The  foreman  then  proceeded 
with  resuscitation  methods  by  repeatedly  striking  the 
point  of  the  man's  jaw,  pulling  forward  his  tongue  and 
shouting  in  his  ear.     He  soon  regained  consciousness. 

Similarly,  on  Oct.  11,  1920,  James  McDermott  of 
Richmond  Hill,  city  of  New  York,  a  lineman  in  the  same 
gang,  received  a  shock  of  the  same  voltage.  He  and 
another  lineman,  A.  C.  Maass,  had  just  arrived  at  the 
top  of  a  junction  pole.  McDermott  was  trying  to  get 
in  position  at  the  end  of  the  top  cross-arm  and  was 
standing  on  the  second  arm,  preparing  to  pull  up  the 
line  protectors,  when  he  lost  his  balance  and  fell  for- 
ward, his  hands  coming  in  contact  with  the  insulators 
where  the  primary  wires  were  dead-ended.  Maass  gave 
first  aid  by  repeatedly  striking  McDermott's  jaw  and 
shouting  his  name  in  his  ear.  McDermott  recovered 
while  on  the  pole  and  was  able  to  descend  to  the  ground 
with  little  assistance.   He  will  lose  a  finger. 

A"  shown  by  the  above  cases,  it  is  possible  to  resusci- 
tate the  victim  while  he  is  still  on  the  pole  by  striking 
the  point  of  the  jaw  and  shouting  in  the  ear.  Thus  no 
time  is  lost.  Should  that  fail,  then  the  method  outlined 
by  me  previously  should  be  followed.  That  is,  in  lower- 
ing the  man  allow  him  to  drop  when  about  three  feet 
from  the  ground,  assigning  some  one  to  protect  his  head 
from  injurj-,  and  then  repeatedly  strike  his  feet  with  a 
heavy  stick,  a  pair  of  connectors  or  some  blunt  instru- 
ment. Do  not  remove  the  shoes.  Strike  the  soles  of  the 
shoes  and  continue  to  administer  sharp,  heavy  blows  and 
to  shout  in  the  man's  ear  during  the  progress  of  the 
prone-pressure  method.  W.  P.  Strickland, 

General  Inspector. 
New  York  &  Queens  Electric  Light  &  Power  Company, 

Long  Island  City,  N.  Y. 
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Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


A  Universal  Danger  Sign 

AN'  EMBLEM  indicating  danger  wherever  it  appears 
L  is  used  by  the  Hydro-Electric  Power  Commission 
of  Ontario  on  all  its  construction  and  operating  work, 
according  to  a  statement  made  by  W.  H.  Mulligan  before 
the  National  Safety   Council.     One  application   of  the 


UMVLli&AL  DANGER   EMBLEM    DESIGNED   TO   CATCH    THE   EYE 
USED  ON   ALL  DANGER  SIGNS 

emblem  is  in  connection  with  work  on  live  lines  in 
power  plants.  The  square  and  diagonal  lines  are  white 
on  a  blue  field  and  the  center  spot  is  bright  red,  the 
combination  being  especially  designed  to  catch  the  eye. 


Advantages  of  Colloidal  Fuel 

ADVANTAGES  of  "colloidal  fuel,"  which  is  a  blend 
.  of  oil  and  coal  dust,  were  enumerated  by  Dr.  C.  A. 
Sheppard  before  a  "fuel  symposium"  of  the  American 
Chemical  Society  on  Sept.  9.  Among  these  advantages 
are  the  following: 

1.  Colloid  fuels  are  liquid  and  are  handled  and  atomized 
for  combustion   like  fuel  oils. 

2.  They  contain  more  heat  units  per  pallon  than  fuel  oils. 

3.  They  contain  very  little  moisture  and  ash. 

4.  The  temperature  at  which  they  take  fire  (flash  point) 
is  above  2C0  deg.  Fahr.  They  are  immune  from  spontaneous 
combustion. 

5.  Not  only  are  they  vaporless  up  to  high  temperature, 
thus  avoiding  explosive  mixtures  with  air,  but  they  may 
be  fircproofed  by  a  "water  seal"  of  an  inch  or  more  of 
water,  owing  to  the  fact  that  they  are  heavier  than  water. 

6.  Hence  also  they  will  sink  if  spilled  blazing  on  the 
surface  of  water,  i  c,  they  are  self-quenching.  Their  fire 
risk  is  as  low  as  anthracite  coal  and  far  less  than  bitumi- 
nous coal  or  ordinary  fuel  oil. 

7.  They  are  the  most  compact  fuels  known,  requiring 
least  storage  space. 

Colloidal  fuels  belong  to   a  distinct  class  of  blended 


fuels  ranging  from  liquid  to  semi-liquid.  They  were 
developed  in  this  country  during  and  subsequent  to  the 
last  two  years  of  the  war.  They  are  composites  in 
which  finely  divided  carbonaceous  solids  or  semi-solids 
—various  kinds  of  coal — are  so  suspended  in  and 
!;lended  with  liquid  fuel  oils  as  to  form  stable  and 
i-eadily  atomized  fuels.  They  have  been  developed  for 
burning  with  the  regular  types  of  atomizing  burners 
using  ordinary  fuel  oils,  but  have  also  possibilities  for 
use  in  internal-combustion  engines  of  the  Diesel  arid 
semi-Diesel  type. 

The  machinery  for  compounding  these  fuels  is  simple. 
It  consists  of  a  suitable  mill  for  pulverizing  coal,  coke, 
etc.,  storage  and  blending  tanks  for  the  oil  bases  and 
mixing  kettles  for  compounding  the  composite  fuel. 
Little  modification  in  existing  types  of  machinery  is 
necessary,  and  the  process  is  readily  made  continuous. 
The  cost  of  manufacture  may  be  reckoned  at  approxi- 
mately $1.50  per  ton,  inclusive  of  the  "fixateur" — a  sub- 
stance used  in  small  quantity  to  stabilize  the  mixture. 


Simple  Equipment  for  Making  Voltage 
Tests  on  Rubber  Gloves 

EQUIPMENT  for  making  tests  on  rubber  gloves  and 
methods  of  making  these  tests,  as  described  by  the 
accident  prevention  committee  at  the  National  Electric 
Light  Association  1920  convention,  are  outlined  in  this 
article. 

For  obtaining  the  test  voltage  the  use  of  a  single 
10,000-volt  transformer  rated  at  from  2  kva.  to  5  kva.  is 
preferable,  but  standard  2,200-volt  lighting  transform- 
ers may  be  used  by  connecting  them  in  series  on  the 
high-tension  side  and  in  parallel  on  the  low-tension  side. 
Since,  however,  one  end  of  the  high-tension  circuit  is 
likely  to  be  more  or  less  grounded  (through  the  vessel 
containing  the  water  in  which  the  glove  is  suspended), 
the  insulation  between  primaiy  and  secondary  of  the 
transformers  at  the  opposite  end  of  the  series  is  likely  to 
be  subjected  to  an  excessive  stress. 

The  means  employed  for  raising  the  voltage  gradu- 
ally should  be  such  that  the  wave  form  will  not  be  dis- 
torted. The  resistance  method  of  controlling  the  voltage 
is  cheap,  and  the  preferable  method  is  to  connect  a 
rheostat  in  potentiometer  style;  that  is,  with  the  two 
ends  of  the  rheostat  directly  across  the  supply  circuit 
and  with  one  end  of  the  rheostat  and  the  contact  arm 
of  the  rheostat  connected  to  the  low-tension  side  of  the 
transformer.  The  rheostat  should  be  able  to  carry  a 
current  about  ten  times  the  exciting  current  of  the 
transformer  at  maximum  voltage. 

For  measuring  high-tension  voltage  an  ordinary  volt- 
meter on  the  low-tenaion  side  of  the  transformer  is 
entirely  satisfactory  for  practical  purposes.  The  prac- 
tical method  of  measuring  leakage  current  through  the 
gloves  is  to  connect  an  ordinary  ammeter  in  the  low- 
tension  circuit  of  the  transformer  and  note  the  amount 
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of  the  decrease  in  the  current  when  one  jflove  is  dis- 
connected at  a  time.  This  decrease  divided  by  the  ratio 
of  the  transformer  gives  roughly  the  current  through 
the  glove.  This  method  does  not  recognize  the  effect 
of  the  pha.^e  difference  between  the  exciting  current  and 
the  current  through  the  gloves,  which  is  not  necessary 
if  several  gloves  are  tested  at  a  time. 

Gloves  are  usually  tested  in  groups  of  any  convenient 
number  of  from  five  to  fifteen.  A  convenient  method 
is  to  suspend  each  glove  in  water  to  within  about  li  in. 
(.3.7.')  cm.)  of  the  glove  top,  by  means  of  two  spring- 
clip  clothespins  attached  to  the  ends  of  a  suitable  wire 
hook  hung  from  a  wooden  framework.  The  glove  is 
then  filled  with  water  to  the  same  height  and  potential 
is  applied  to  the  water  inside  the  glove  by  means  of  a 
chain  suspended  within  it.  Each  glove  can  be  suspended 
in  a  separate  vessel  of  water,  or  all  may  be  suspended  in 
a  common  vessel.  Naturally  the  vessel  will  be  connected 
to  the  grounded  end  of  the  high-tension  circuit.  A 
single-pole  knife  switch  should  be  provided  in  each  high- 
tension  circuit  so  that  the  leakage  current  can  be  meas- 
ured as  indicated  above.  Moreover,  if  a  glove  fails 
during  the  test,  it  can  be  eliminated. 

A'l  of  the  usual  safety  precautions  pertaining  to  high- 
voltage  circuits  should  be  observed.  The  glove  rack  and 
the  wiring  should  be  properly  guarded  so  that  neither 
the  tester  nor  stragglers  can  accidentally  come  in  con- 
tact with  them.  The  main  swicht  should  be  provided 
with  a  spring  which  makes  it  necessary  for  the  tester 
to  hold  it  closed.  A  long  insulated  pole  hook  should 
be  used  for  opening  the  switches  in  series  with  the 
gloves  when  measuring  leakage  currents. 

Whatever  transformer  equipment  is  used,  care  should 
be  taken  that  both  the  low-tension  circuit  and  the  high- 
tension  circuit  are  thoroughly  grounded. 

The  cost  of  a  special  transformer  outfit  of  5-kva. 
capacity  and  for  15,000  volts  or  30,000  volts  is  about 
$"50.  An  ammeter  for  leakage  current  measurements, 
containers  for  glove.'*,  switches  for  leakage  current  meas- 
urements, wire  and  insulators  could  be  furnished  and 
Installed  for  approximately  an  additional  $150,  making 
the  total  cost  of  a  complete  equipment  for  testing  rubber 
gloves,  ti-ansformer  oil,  etc.,  about  $700  or  $750.  \Miere 
four  standard  2,200-volt  lighting  transformers  of  about 
1-I.va.  capacitv  are  used  the  additional  cost  of  a  voltacre- 
re;^ulating  rheostat,  ammeter,  voltmeter,  etc.,  including 
installing,  would  probably  be  about  $200  to  $250. 

Drying  racks  with  wooden  pins  and  motal  drip  pans 
underneath  are  convenient.  The  size  of  the  dryin.g 
equipment  may  be  somewhat  reduced  if  an  electric  fan 
is  used  to  circulate  the  air  heated  over  a  lamp  bank. 
VVooden  pins  are  used  on  the  drying  racks,  metal  pins 
having  been  found  injurious  to  the  rubber  as  the  pins 
become  hot. 

For  ho'ding  the  gloves  two  cases  with  locks  are  pro- 
vided by  one  company.  One  case  is  for  gloves  which 
have  successfully  passed  through  the  test,  have  been 
dried  and  are  ready  again  for  use.  The  other  case  con- 
tains the  gloves  which  are  returned  for  test.  It  has  a 
slot  in  the  top  to  permit  gloves  to  be  dropped  into  it 
singly.  The  slot  is  omitted  in  the  first  case  so  as  to 
prevent  the  possibility  of  any  returned  or  defective 
gloves  being  dropped  in  with  the  good  gloves.  Electric 
branding  irons  are  used  by  some  of  the  companies  for 
placing  the  necessary  company  property  identification 
marks  on  the  outside  of  the  gauntlet  of  the  gloves  and 
usually  at  a  point  opposite  the  wrist  a^  well. 


Machine  RediicoH  Cost  of  Hoir  Diw^nj* 
ami  Pole  Setting  25  per  Cent 

AT  A  total  cost  of  $4.72  per  pole,  928  poles  were  set 
IX.  Iiy  the  boring  and  setting  machine  .shown  in  the 
photograph  for  lines  of  the  Detroit  Edison  Company. 
The  poles  set  were  mostly  40-ft.  (12-m.)  poles,  with 
some  "forty-fives"  (14  m.)  and  a  few  "fiftie.s"  (17  m.). 
The  costs  include  digging  the  hole,  setting  the  pole, 
straightening  and  tamping  and  moving  the  machine 
between  pole  locations,  17G  ft.  (54  m.),  as  well  as  20 
per  cent  depreciation.  The  costs  cover  only  working 
days,  no  charges  being  made  on  days  when  repairs  were 
necessary  or  for  moving  from  one  place  to  another. 
This  cost  of  $4.72  per  pole  compares  favorably  with 
the  average  cost  of  $6.25  for  digging  and  setting  by 
hand. 

The  gang  doing  the  work  consisted  of  one  foreman, 
one  digger  driver,  one  digger  operator,  three  or  four 
ground  men,  one  truck  and  truck  driver.  The  machine 
set  the  928  poles  on  five  different  jobs  from  March  to 
June  under  very  bad  road  conditions,  mostly  on  unim- 
proved clay  roads,  as  well  as  on  several  miles  of  private 
right-of-way  on  farm  lands,  necessitating  the  crossing  of 
ditches.  Several  of  the  holes  were  dug  in  more  than  2 
ft.  (61  cm.)  of  water,  and  quicksand  was  encountered  in 
.■::»voral  places.  It  is  interesting  to  note  that  the 
machine  operates  very  satisfactorily  in  quicksand  as  it 
)-.;.>  the  pole  in  place  before  the  sand  has  a  chance  to 
di'il't  into  the  hole. 

Tliis  machine  is  made  by  the  International  Earth 
r.oring    Machine    Company    and    is    equipped    with    a 


MACHINE  HAS  Dl'C   HOLE  AND  IS  NOW   SETTING 
POLE  I.N    POSITION 

Monarch  tractor.  Two  sizes  of  drills  were  used,  one 
24-in.  (61-cm.)  and  one  30-in.  (76-cm.),  according  to 
the  size  of  pole  to  be  set.  The  crossarms,  braces  and 
insulators,  including  large  pin-type  insulators,  can  be 
placed  on  the  pole  before  it  is  picked  up  by  the  machine. 
Detroit  Edison  Company,  P.  0.  ReyneaL', 

Detroit,  Mich.  Assistant  Electrical  Engineer. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Pulling  Cable  Without  Tackle  or  Windlass 

FOR  pulling  cable  through  conduit  where  a  regular 
tackle  or  windlass  is  not  available  a  device  such  as 
that  shown  in  the  illustration  made  of  a  pipe  and  a 
hickey  has  proved  very  useful  to  the  writer.  A  long 
IJ-in.  (3.75-cm.)  pipe  is  passed  through  the  tee  of  a 
2-in.  (5-cm.)  hickey,  into  which  is  also  screwed  a  short 
piece  of  3-in.  (7. 5-cm.)  pipe  to  act  as  a  drum  for  the 
rope.  The  two  ends  of  the  smaller  pipe  are  then  fast- 
ened, the  upper  end  to  a  beam  on  the  ceiling  by 
means  of  a  pipe  strap  and  the  lower  end  into  blocks 
fastened  to  the  floor.     A  rope  is  connected  to  the  cable 


DEVICE  MADE  FOR  PULUNG  CABLE  THROUGH  CONDUIT 

to  be  pulled  and  is  passed  as  shown  around  the  3-in. 
pipe  and  attached  to  the  handle  of  the  hickey.  In 
using  the  device  the  handle  is  turned  to  the  left  in 
order  not  to  loo.sen  the  3-in  pipe  fi-om  the  screws  in  the 
hickey.  It  will  be  discovered  that  a  tremendous  lever- 
age can  be  obtained  from  this  device.  A.  Pertle. 
Chicago,  111. 


Electric  Shovel  Economical  in 
Excavating  Canal 

ABOUT  0.8  kw.-hr.  per  cubic  yard  (10.4  kw.-hr.  per 
L  cu.m.)  of  earth  excavated  from  a  90-ft.  (27-m.) 
canal  was  consumed  by  the  electric  shovels  used  in 
digging  the  Queenstown-Chippawa  power  canal  of  the 
Hydro-Electric  Power  ('ommission  of  Ontario.  More 
than  20,000  cu.yd.  (15,280  cu.m.)  of  earth  and  rock 
were  removed  daily  in  digging  this  canal,  the  major 
portion  of  this  being  accomplished  by  means  of  three 
8-cu.yd    (6.1-cu.m.)   electric  shovels. 

The  performance  of  one  shovel  by  day  and  by  night 
during  seven  days  is  shown  by  the  accompanying  record. 
This  Bucyrus  shovel  is  of  300  tons  weight,  has  a  90-ft. 
boom,  uses  buckets  with  a  capacity  of  5,  G  or  8  cu.yd. 


(3.8,  4.5  and  6.1  cu.m.),  and  works  on  a  forty-second  to 
fifty-second  cycle  of  operation.  This  shovel  was  work- 
ing 90  ft.  below  the  surface  and  loading  material  on 

TEST  ON  ELECTRIC  SHOVEL  DIGGING  90-FT.   CANAL 

Total   yards,   whole  test    24.706.5 

Total   .vards,   day    work   only 15,380.0 

Total  yards,  day  and  nigrht 9,326j 

Kilowatt-hours,    whole    test 20.436.0 

Kilowatt-hours,   day    work    only 12,216.0 

Kilowatt -hours,    day    and    night 8,220.0 

Kw.-hr.   per  yard,  whole   test 0.826 

Kw.-hr.   per  yard,  day  work  only 0.794 

Kw.-hr.   per  yard,  day  and   night 0.882 

cars  approximately  50  ft.  (15  m.)  above  its  own  base. 
The  test  covered  a  period  of  seven  days,  night  work 
being  done  on  only  the  last  two  days. 


Storage-Battery  Maintenance  Systems 
for  Good  Operation 

TO  KEEP  a  storage  battery  in  good  condition  some 
routine  system  of  charging  and  maintenance  must 
be  consistently  followed.  In  such  a  system  the  method 
of  charging  is  probably  the  most  important  item.  Charg- 
ing of  lead  batteries  must  be  at  such  a  rate  as  not  to 
produce  gassing  of  the  electrolyte  or  a  cell  temperature 
in  excess  of  100  deg.  Fahr.  (44  deg.  C).  Stamped  on 
the  name  plate  of  the  battery  are  two  charging  rates, 
the  lower  of  which  is  the  finishing  rate.  The  higher 
figure  is  given  only  as  a  satisfactory  rate  at  which  the 
greater  part  of  the  charge  may  be  given  under  usual 
conditions.  The  lower  rate  or  finishing  rate  is  the 
highest  rate  at  which  the  battery  should  be  charged 
after  gassing  starts,  but  it  is  not  necessary  to  decrease 
the  rate  below  this  rate  except  on  equalizing  charges. 
As  a  rule  the  maximum  starting  rate  is  equal  to  the 
number  of  ampere-hours  out  of  the  battery  at  the  time. 
For  example,  a  300-amp.-hr.  battery  fully  discharged 
could  be  placed  on  charge  at  300  amp.,  but  the  rate 
would  have  to  taper  automatically  to  keep  within  the 
number  of  ampere-hours  out  of  the  battery  at  any  time. 
This  result  can  be  obtained  by  applying  an  approximately 
constant  voltage  of  2.3  for  each  cell  in  the  battery. 

There  are  several  disadvantages  which  affect  the 
practicability  of  this  "constant-potential"  system.  First, 
the  charging  rate  required  at  the  start  of  the  charge  is 
very  high,  which  calls  for  high  capacity  in  charging 
equipment  and  increases  the  maximum  demand  ^n  which 
the  cost  of  power  usually  depends.  Second,  tie  charg- 
ing rate,  after  about  85  per  cent  of  the  charge  has  been 
put  in,  falls  so  low  that  a  long  time  is  required  to  charge 
the  cell  completely  unless  the  voltage  is  rai.sed  to  about 
2.5  or  2.55  volts  per  cell.  This  adjustment  beyond  the 
end  of  the  charge  has  to  be  made  manually,  so  that  the 
system  cannot  be  considered  as  automatic.  The  mini- 
mum time  of  charging  a  battery  in  this  way  is  about 
three  and  three-quarter  hours. 
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A  better  scheme  in  many  ways  is  known  as  tho  "modi- 
fied constant-potential  system."  This  calls  for  a  fairly 
constant  voltape  of  about  2.6  volts  to  2.65  volts  per  cell. 
A  fixed  resistance  is  inserted  in  series  with  the  battery 
and  should  be  of  such  value  as  to  keep  the  initial  rate 
within  the  capacity  of  the  apparatus  and  also  as  low 
as  the  time  requirements  will  allow.  The  final  rate 
after  the  cells  start  lo  gas  should  drop  to  the  finishint? 
rate.  The  minimum  time  of  charging  in  this  way  is 
about  four  and  one-half  hours.  This  system  is  very 
flexible  and  is  the  most  suitable  where  the  proper  volt- 
age can  be  obtained. 

The  most  satisfactory  automatic  scheme  for  cutting 
off  the  charge  is  the  ampere-hour  meter.  The  meter  is 
mounted  on  the  truck  or  tractor  in  series  with  the 
battery  at  all  times,  so  that  charging  and  discharging 
current  passes  through  it.  After  the  correct  amount 
of  charge  has  been  put  in,  the  meter  closes  a  contact 
which  energizes  a  circuit  breaker  to  open  the  charging 
circuit.  The  ampere-hour  meter  also  provides  a  direct 
indication  at  all  times  of  the  state  of  charge  of  the 
battery. 

Once  every  week  the  daily  charge  should  be  continued 
at  approximately  one-half  of  the  finishing  rate  until  all 
the  cells  are  gassing  evenly  and  freely  and  until  three 
consecutive  readings  taken  at  half-hour  intervals  of  the 
specific  gravity  of  the  pilot  cell  and  battery  voltages 
show  no  increase. 

The  battery  may  be  discharged  without  injury  at  any 
rate  of  current  it  will  deliver.  The  discharge  should  be 
stopped  and  the  battery  promptly  recharged  when  the 
voltage  drops  to  1.7  volts  per  cell  when  delivering  the 
normal  service  rate  stamped  on  the  battery  name  plate 
or  when  the  gravity  drops  over  100  to  125  points  for  a 
complete  discharge.  Thus,  if  the  gravity  of  a  fully 
charged  cell  is  1.275,  it  will  at  the  end  of  discharge  be 
between  1.175  and  1.1.50.  The  battery  should  not  be 
discharged  below  this  point. 

Once  every  week,  or  as  often  as  found  necessary  by 
experience,  pure  distilled  water  should  be  added.  It  is 
necessary  at  all  times  to  keep  the  plates  and  separators 
covered  with  electrolyte.  Extreme  care  must  be  taken 
in  keeping  the  distilled  water  free  from  contamination. 
The  solution  in  the  cells,  called  electrolyte,  is  a  mixture 
cf  especially  pure  sulphuric  acid  (oil  of  vitrol),  of  1.835 
specific  gravity,  and  pure  water.  When  first  installed!, 
the  specific  gravity  of  the  electrolyte  with  the  battery 
fully  charged  should  be  between  1.270  and  1.280  (tem- 
perature corrections  are  given  below).  Decreasing 
specific  gravity  throughout  the  battery  (when  not  due  to 
insuflicient  charging)  indicates  that  sediment  is  accu- 
mulating in  the  bottom  of  the  jars.  An  inspection 
should  be  made  when  the  specific  gravity  of  the  fully 
charged  battery  is  below  1.250.  Never,  under  any  cir- 
cumstances, should  electrolyte  of  higher  than  1.300 
specific  gravity  (corrected  for  temperature)  be  poured 
directly  into  the  cells. 

Change  in  temperature  of  electrolyte  affects  the  spe- 
cific gravity,  and  where  the  change  is  considerable  it 
should  be  allowed  for  when  taking  readings  as  follows: 
For  each  three  degrees  in  temperature  above  70  deg. 
Fahr.  add  one  point  to  the  hydrometer  reading,  and  for 
each  three  degrees  of  temperature  below  70  deg.  Fahr. 
subtract  one  point.  Example:  If  the  hydrometer  reads 
1.285  at  100  deg.  Fahr.,  the  corrected  specific  gravity 
will  be  1.275.  Anderson  Pace.* 


Rack  for  Small  Wire  Reels  Which 
Maintains  Proper  Tension 

AS  THE  tension  under  which  wire  is  drawn  from  the 
.  reels  in  winding  operations  afTects  the  ease  and 
speed  of  working,  the  rack  shown  in  the  illustration  was 
built  for  holding  and  controlling  reels  of  wire  in  sizes 
from   No.  20  to  No.   40.     The   tension   is   adjusted   by 


Wing 


Washer 


TENSION  ON  WIRE  VARIED  BY  WING  NUTS 

springs  which  control  the  pressure  of  blocks  against  the 
ends  of  the  reels. 

The  blocks  are  attached  to  a  cross  arm  with  machine 
screws,  the  ends  of  the  screws  being  filed  flush  with  the 
concave  surface  of  the  blocks.  The  tension  bolts  are 
threaded  and  firmly  screwed  into  the  two  outside  holes 
tapped  in  the  arm,  so  the  bolts  will  not  turn  when 
adjusting  the  wing  nuts.     To  load  the  rack  the  reel  is 


Tcrsion 


Spring 


Rack 

DETAILS   OF  RACK   FOR  WIRE  REELS 


•Formerly  with  Mercury  Manufacturine  Company,  Chicago,  IlL 


held  SO  that  the  ends  fit  into  the  grooves  of  both  tension 
blocks.  The  shaf*^  is  slipped  through  the  reel  and  the 
cotter  pins  replaced  so  the  shaft  will  be  held  in  place. 
The  reel  may  be  rotated  in  either  direction. 

Detroit,  Mich.  A.  C.  Roe. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
•of  Electric  Light,  Power  and  Heat 


Making;  Billboard  Advertising  Realistic 

RAISED  models  of  campaign  portable  lamps  two 
.  and  one-half  times  the  size  of  the  original  lamp 
are  shown  by  the  Narragansett  Electric  Lighting  Com- 
pany, Providence,  R.  I.,  in  billboard  displays  as  illus- 
trated.    The  lamps  are  so  accurately  made  that  the  two 
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BAS-BEUEF  FIXTURE  ADVERTISING  AT  PROVIDENCE,  R.  I. 

halves  shown  on  the  board  can  be  joined  together  as  one 
complete  lamp.  In  the  center  of  the  display  are  models 
of  other  campaign  fixtures  such  as  chandeliers  and  wall 
brackets.  The  display  is  connected  to  a  flasher  which 
lights  in  turn  the  portable  lamps,  center  fixtures  and 
then  the  reflectors  at  the  top.  E.  R.  Davenport,  sales 
manager  of  the  company,  considers  these  signboards  to 
be  the  best  advertising  that  the  company  has  ever  done. 


Should  Central-Station  Rates  Be  Materially 
Increased  and  at  Once? 

By   Kassandra 

AN  INCREASE  in  rate.s  .so  as  to  give  su.Tficient  chance 
^  to  earn,  but  not  pay  in  dividends,  more  than  a  fair 
return  on  the  investment  will  in  the  end  be  for  the 
advantage  of  the  public.  Of  course,  the  owmers  of  a 
property  cannot  expect  to  receive  in  dividends  more 
than  a  fair  return  for  the  use  of  their  property  and 
for  their  skill.  The  excess  on  a  fair  return  should  be 
put  back  into  the  property. 

The  logic  of  the  situation  can  be  shown  by  a  numeri- 
cal example.  Suppose  the  pre-war  rates  were  8  cents 
retail  to  1  cent  wholesale  and  the  return  just  a  fair  one. 
Now,  the  rise  in  prices  of  labor,  coal,  copper,  etc.,  means 
that  for  the  same  output— that  is,  neglecting  for  a 
moment  any  decrease  in  costs  due  to  increase  in  size 
and  efliciency— it  would  take  today  a  rate  of  16  cents 
retail  and  2  cents  wholesale  to  earn  a  fair  return  on 
what  the  investment  would  be  when  the  plant  was  worn 
out  and  replaced  by  new  plant  at  the  present  prices. 
Increased    size   and    efficiency    would    very    likely    in 


time  have  brought  the  8  cents  and  1  cent  dovm  to  say 
6  cents  and  ^  cents,  if  it  had  not  been  for  the  war  in- 
flation, and  on  this  basis  the  16-cent  and  2-cent  rate 
which  we  would  otherwise  secure  will  be  only  12  cents 
and  1*  cents.  This  indicates  that  in  say  twenty  years 
from  now,  when  the  central  stations  have  from  90  to 
100  per  cent  of  their  plant  bought  at  high  prices,  the 
rates  will  be  higher  than  now. 

In  looking  forward  to  future  rates  of  12  cents  and 
li  cents,  as  compared  with  the  8  cents  and  1  cent  of 
today,  we  have  three  choices: 

First,  raise  the  rates  at  once  to  the  full  extent  and 
pay  corresponding  dividends.  This  is  what  the  farmer 
and  factory  and  landlord  do,  and  it  means  big  profits 
for  them  such  as  have  been  reflected  in  the  prices  of 
industrial  common  stocks,  real  estate,  etc. 

Second,  the  central  station  can  postpone  the  raise 
in  rates  as  long  as  possible.  This  will  mean  that  the 
rates  will  rise  gradually  until  the  total  raise  has  been 
reached.  As  a  matter  of  fact,  the  raise  so  far  has  been 
fairly  quick,  owing  to  the  rise  in  coal  and  labor  affect- 
ing the  cost  and  rate  quicker  than  the  rise  in  plant  in- 
vestment affects  the  rates,  but  the  principle  is  the  same; 
that  is,  the  rates  so  far  have  been  raised  only  enough 
to  maintain  the  earning  at  a  fair  return.  Again,  the 
essence  is  that  the  central  station  should  as  a  second 
choice  raise  its  rates  each  year  only  just  enough  to 
keep  the  return  on  the  investment  a  fair  one.  This 
is  what  is  going  on. 

The  third  choice  would  be  for  the  central  station  to 
raise  its  rates  by  enough  to  earn  more  than  a  fair  re- 
turn, but  to  put  the  excess  over  a  fair  return  back  into 
the  property  as  an  investment  on  the  part  of  the  public, 
not  as  property  of  the  stockholders,  who  would  be  en- 
titled only  to  their  fair  return  in  dividends. 

•It  might  be  said  that  this  would  be  beneficial  to  the 
public  generally  (or  the'  future  customers)  at  th^  ex- 
pense of  the  present  customers.  But  is  not  this  proper? 
The  fair  or  economic  rate,  considering  today's  costs  of 
material  and  labor,  is  16  cents  and  2  cents.  The  pre- 
war rates  (all  of  them  in  principle  and  the  wholesale 
rates  in  particular)  were  just  below  what  the  man  who 
makes  his  own  power  or  gets  his  service  in  some  other 
way  would  have  to  pay.  Hence  the  present  customers 
who  are  wired  and  have  service  are  really  profiteering, 
as  compared  with  their  neighbors  who  do  not  use  cen- 
tral-station power  but  instead  pay  the  high  prices  for 
the  competitive  service. 

If  it  cost  a  private  plant  1.05  cents  in  pre-war  times 
and  the  central  station  price  was  1  cent,  this  was  fair 
competition.  But  if  it  costs  the  private  plant  1^  or  2 
cents  today  while  the  central-station  customers  of  today 
are  getting  the  service  for  1  cent  or  1.1  cents  is  not 
this  profiteering  on  the  part  of  the  customer?  It  is, 
unless  the  customer  who  usej  central-station  power  is 
selling  /u'«  product  or  .services  to  the  public  at  a  less 
price  than  the  man  who  operates  a  plant.     Are  there 
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any  shoe  factories  or  other  users  of  central-station 
power  who  are  doing  anything  other  than  keeping  for 
themselves  the  profits  they  get  from  the  present  low 
rates  for  electric  service,  as  compared  with  the  profit 
for  loss)  they  would  have  without  central-station 
service? 

If  central  stations  generally  should  until  the  demand 
for  their  service  falls  off  raise  rates  to  a  point  where 
they  could  get  turbines  and  boilers  and  cables  to  supply 
all  who  want  service  at  the  high  price  the  situation 
would  be  better  all  around.  In  such  case  the  companies 
that  make  turbines,  cables,  etc.,  could  supply  the  equip- 
ment needed,  and  since  the  e.xcess  earnings  over  the 
fair  return  to  the  stockholders  would  go  back  into  the 
p!ant,  the  public  as  a  whole  and  the  future  customers 
would  benefit. 

Keeping  rates  down  makes  present  customers  none 
others  than  profiteers.  Raising  rates  so  that  the  de- 
mand for  increased  facilities  and  increased  service  falls 
4gain  to  normal  will,  unless  more  than  a  fair  return 
is  actually  paid  over  to  the  stockholders,  benefit  the 
public.  This  proposition  may  seem  odd  to  the  man 
who  believes  that  low  prices  for  today  are  the  only 
"hing  to  be  considered,  but  if  we  are  considering  the 
future  the  way  to  get  low  prices  for  the  future  is  to 
have  high  prices  today. 


Civic  Advantages  of  A<l«'(juate  Power 
Su[H)ly 

BKCAUS'E  of  its  ability  to'  supply  energy  of  new  elec- 
tric light,  power  and  industrial  heating  customers 
during  the  past  four  years  the  Union  Electric  Light  & 
Power  Company  of  St.  Louis  is  credited  with  being 
largely  responsible  for  the  marked  increase  in  the  in- 
dustrial activities  of  the  city.  Bankers  and  business 
men   say   that   had    St.    Louis    grown    during   the    past 


Ap, 


Oct.       Hov.       0«c 


ff^y       June     July        Agq,      Sepl 

MONTHLY   NET  POWER  LOAD  ADDED  TO  LINES  OF  ST.  LOUIS 
COMPANY  SINCE  1916,  TOTALING  120,000  KW. 

decade  at  the  same  rate  as  during  the  last  four  years 
the  Jlissouri  metropolis  would  now  rank  higher  in  the 
census  returns. 

When  war  was  declared  the  St.  Louis  company  had 
'"onsiderable    reserve    plant    capacity    and    it    has    since 


made  additions  to  its  generating  station.  As  a  result 
it  has  been  possible  for  the  company  to  increase  the 
net  connected  load  on  its  lines  by  almost  120,000  kw.  in 
three  and  one-half  years.  The  new  power  business 
secui-ed  each  month  is  shown  by  the  curve,  which  repre- 
sents the  net  additional  load  minus  all  disconnections. 


Graphic  Illustration  of  Increased 
Operating  Costs 

^0  SHOW  a  com- 


J.  parison  of  the 
largely  increased 
cost  of  coal  with  the 
very  slightly  in- 
creased rates  for 
electric  service  the 
Pittsfield  (Mass.) 
Electric  Company 
has  used  some  in- 
teresting publicity 
matter,  of  which  the 
accompanying  repro- 
duction is  a  repre- 
sentative type.  As 
announced  in  the 
Electrical  World 
last  week,  page  894, 
the  company  after 
Nov.  1  will  add  an 
"excess  -  coal  -  cost 
rate"  to  its  present 
lighting  .schedules. 
The  excess  rate  is 
to  be  a  charge  of 
0.15  cent  per  kilo- 
watt-hour  for    each 

!?1  increase  in  the  cost  of  coal  per  net  ton  above  $4. 
This  type  of  publicity,  which  shows  graphically  how 
the  company's  operating  costs  have  mounted  while  its 
rates  for  service  remained  almost  stationary,  proved  very 
effective  in  explaining  the  situation  to  the  public. 


36,000  Tons  of  Cnl  a  Year 

arc  bumcd  under  oik  ^oikrs  to 
Jcrvc  our  cuMomiTi  wMh 

Electric  Light,  Heat  and  Power 

Co<l  Cod<  til  00  prr  ton  lotby 
Co<J  C<xl  $4.00  per  Ion  in  1916 

INCREASE  J7.00 1 36,000  =  $252,000.00 
Pittsfield  Electric  Co. 


TYPE  OF  GRAPHIC  PUBLICITY 


California  Co-operative  Campaign 
Continues  Electrical  Homes 

REQUESTS  from  builders,  real  estate  owners  and 
,  contractors  are  rapidly  coming  in  to  the  California 
Electrical  Co-operative  Campaign  to  continue  and  ex- 
tend its  "electrical  home"  activities.  Builders  find  that 
home  seekers  have  an  increased  desire  to  build  homes 
having  the  facilities  afforded  by  many  convenient  elec- 
trical outlets;  owners  of  tracts  of  land  report  greatlv 
stimulated  sales  in  the  vicinity  of  the  "electrical  homa.s" 
which  have  been  exhibited  to  the  public,  and  the  con- 
tractors and  dealers  have  been  called  on  to  provide 
more  outlets  and  have  sold  many  appliances  as  a  direct 
result  of  the  exhibits. 

Two  electrical  homes  in  Los  Angeles  will  be  ready  for 
exhibition  during  November  and  December,  and  one  in 
Long  Beach  during  December.  Thirty  thousand  copies 
of  the  wiring  plans  of  the  homes  have  been  distributed 
to  those  visiting  the  homes  and  to  others.  Hundreds 
of  framed  copies  of  these  plans  are  being  displayed  in 
the  offices  of  architects,  lumber  companies,  power  com- 
panies and  contractor-dealers.  In  addition  to  this  a 
vigorous  advertising  campaign  is  being  carried  on. 
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Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Induction  Motor  Core  Losses. — P.  L.  Alger  and  R. 
Eksergian. — An  analysis  of  core  losses  in  induction 
motors  is  the  object  of  the  research  described  in  this 
paper.  The  authors  subdivide  the  core  losses  into  six 
elements  and  point  out  that  only  one  of  the  six  is 
ordinarily  calculated  by  designing  engineers,  with 
resulting  large  discrepancies  between  expectation  and 
fact.  The  belief  is  expressed  that  to  calculate  other 
elements  approximately  is  entirely  feasible  and  that  such 
calculations  would  explain  most  of  the  variations  in  core 
loss  now  attributed  to  imperfections  in  manufacture. 
Rational  formulas  are  developed  for  the  losses  in  the 
core  back  of  the  teeth,  which  are  found  to  give  larger 
values  than  the  more  approximate  formulas  now  in  use, 
and  the  conclusions  are  presented  in  the  form  of  charts 
giving  the  correction  factors  to  apply  to  the  usual  for- 
mulas for  all  ordinary  conditions.  A  Webb  floating 
dynamometer,  which  was  constructed  for  the  measure- 
ment of  the  extremely  small  torques  due  to  these  core 
losses,  is  described,  and  results  on  the  losses  in  a  smooth- 
core  rotor  obtained  with  it  are  presented.  These  results 
and  those  obtained  by  an  independent  electrical  method 
of  testing  are  compared  with  the  expected  values  based 
on  the  theoretical  conclusions  previously  derived,  rea- 
sonable agreement  being  found. — Journal  A.  I.  E.  E., 
October,   1920. 

Lamps  and  Lighting 

Effect  of  Variations  in  Intensity  of  Illumination  on 
Functions  of  Importance  to  the  Working  Eye. — C.  E. 
Ferree  and  Gertrude  Rand. — Intensity  is  only  one  of 
the  lighting  factors  Which  influence  the  functional 
powers  of  the  eye,  the  authors  say.  Their  study  was 
conducted  only  under  conditions  in  which  the  increase 
of  intensity  did  not  result  in  the  introduction  of  harm- 
ful glare  into  the  field  of  view.  Moreover,  much  wider 
ranges  of  intensity  were  employed,  and  the  effect  on 
other  functions  of  importance  to  the  working  eye  has 
been  tested — acuity,  power  to  sustain  acuity,  speed 
of  discrimination,  and  speed  of  adjusting  the  eye  for 
clear  seeing  at  different  distances.  The  efl'ect  of  in- 
crease of  intensity  has  been  measured  both  on  normal 
eyes  and  on  eyes  vdth  small  errors  in  refraction  of  a 
type  and  amount  which  are  of  very  frequent  occur- 
rence even  in  the  corrected  eye. — Paper  presented  before 
Illuminating  Engineering  Society,   Oct.    18,   1920. 

Measurement  of  Reflection  Factors. — C.  H.  Ciiarp 
and  W.  F.  LITTLE. — By  the  use  of  a  small  integratirg 
sphere  .similar  to  one  described  in  a  recent  issue  of  the 
Electrical  World  by  A.  H.  Taylor  a  procedure  has 
been  worked  out  whereby  the  reflection  factor  of  any 
surface,  whether  matte  or  glossy,  may  be  measured 
by  an  absolute  method.  Data  obtained  by  the  authors 
check  very  closely  with  those  obtained  by  Taylor, 
although  the  two  methods  were  developed  independently. 


— Paper    presented    before    Illuminating    Engineering 
Society,    Oct.    18,    1920. 

Cooper  Hewitt  Mercury-Vapor  Lamp — 7. — L.  J.  BuT- 
TOLPH. — The  first  of  three  articles  on  the  mercury- 
vapor  lamp.  This  part  covers  the  theory  and  operation 
of  the  lamp. — General  Electric  Revieiv,  September, 
1920. 

Generation,  Transmission  and  Distribution 

Theory  of  the  Hifjh-Tension  Insulator. — SCHWAIGEE. 
— The  distributed  capacity  to  ground  and  the  capacity 
between  the  insulator  and  the  high-tension  conductor, 
together  with  the  internal  capacity  between  the  dif- 
ferent parts  of  the  insulator,  cause  irregularities  in 
voltage  distribution,  so  that  certain  parts  of  the  insu- 
lator during  service  and  test  are  exposed  to  greater 
electrical  .strain  than  others.  This  phenomenon  is  well 
known  for  the  case  of  the  suspension  insulator  chain. 
The  author  now  establishes  artificial  schemes  to  picture 
the  electrical  conditions  not  only  in  suspension  insu- 
lators but  also  in  insulators  of  pin  type  and  in  bushings, 
and  presents  experimental  and  theoretical  curves  show- 
ing the  voltage  distribution  under  certain  simplifying 
assumptions.  The  analytical  results  check  fairly  well 
with  measurements  made  on  simplified  insulator  models, 
without  petticoats. — Elektrotechnik  und  Maschinenbau, 
Sept.  16,  1920. 

Steel-Pole  Design. — Feuer. — A  ready-reference  for- 
mula is  derived,  useful  for  quick  determination  or  con- 
trol of  steel  dimensions  for  transmission-line  poles, 
when  the  loading  force  is  given,  and  also  the  wind 
pressure  on  poles  and  cross-arms.  The  author  also  pre- 
sents a  formula  for  computing  cross-arm  sections,  tak- 
ing into  account  line-conductor  weight,  side  pull  due 
to  wind  pressure  and  the  bending  effect  and  torsional 
strains  caused  by  a  one-side  conductor  break. — Elektro- 
technische  Zeitschrift.  Sept.  16,  1920. 

Current-Carrying  Capacity  of  Lead-Covered  Cables. 
— Ralph  W.  Atkinson. — Data  are  given  whereby  the 
carrying  capacity  of  lead-covered  cables  can  be  calcu- 
lated on  the  basis  of  thermal  limitations.  Carrying 
capacity  as  limited  by  voltage  drop  or  economical  con- 
siderations is  not  discussed.  The  appendix  contains  a 
chart  by  which  it  is  possible  to  determine  graphically 
for  given  conditions  the  carrying  capacity  of  three- 
conductor  paper  and  varnished-cloth  cables  installed  in 
conduits.  There  is  also  included  a  chart  illustrating 
the  rehition  between  the  various  temperatures  and  tem- 
peraturt  rises  of  a  group  of  lead-covered  cables. — 
Journal  A.  I.  E.  E.,  September,  1920. 

Traction 

Direct  or  Alternating  Current  for  Railroad  Elec- 
trifiration. — Seefehlner. — There  is  a  decided  tendency 
among  certain  groups  of  European  engineers  to  put  all 
direct-current  electrification  under  a  common  classifica- 
tion   as    the    "American    .system"    and    accordingly    to 
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assume  that  direct  current  is  the  only  form  of  supply 
accepted  in  America  for  railroad  electrification.  This 
tendency  is  vij^orously  opposed  by  the  author  in  an 
article  referring  to  the  present  discussion  regarding 
the  choice  of  a  system  for  Austrian  railroad  electrifica- 
tion. The  author  maintains  that  little  stress  should  be 
laid  on  the  fact  that  direct-current  supply  was  chosen 
for  the  ('hicago,  Milwaukee  &  St.  Paul  electrification, 
in  view  of  the  peculiar  circumstances  which  affected  the 
choice.  First  of  all,  he  says,  the  already  existing 
three-phase  transmission  lines  lifted  the  burden  of 
transmission-line  construction  from  the  backs  of  the 
electrification  engineers,  enabling  them  to  get  access 
to  power  ;>t  any  point  on  the  road,  so  that  numerous 
converting  stations  could  be  easily  erected  all  along 
its  length.  The  author  further  declares  that  Swiss 
and  German  progress  in  single-phase  traction  is  very 
little  appreciated  in  America  and  that  one  important 
reason  for  choosing  direct  current  for  the  road  men- 
tioned was  the  lack  of  time  for  investigation  and  trial 
in  a  period  when  any  kind  of  electrification  was  sure 
to  promote  economy. — Elektrotechnik  und  Maschinen- 
bait,    Aug.    29,    1920. 

Installations,  Systems  and  Appliances 

Ward  Leonard  Control  Applied  to  Heavy  Cranes. — 
H.  H.  Broughton. — A  discussion  of  the  floating  cranes 
which  have  been  provided  for  the  Panama  Canal.  The 
subject  is  considered  under  three  separate  groups, 
namely,  (1)  power  house  on  the  pontoon,  (2)  motor 
house  on  the  rotating  portion,  (3)  operator's  cabin, 
also  on  the  rotating  portion. — London  Electrician,  Sept. 
10,  1920. 

External  Field  Produced  by  Cylindrical  Electroinag- 
net. — Gary  T.  Hutchinson  and  Harold  Pkndkr. — The 
fundamental  problems  of  cylindrical  electromagnets  are 
the  determination  of  the  number  of  ampere  turns  re- 
quired to  produce  a  given  magnetic  field   intensity  at 
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a  considerable  distance  along  the  axis  of  the  core  for 
both  alternating-current  and  direct-current  excitation 
and  also  the  disposition  of  the  winding  on  the  core 
which  will  give  a  required  magnetizing  force  with  the 
least  number  of  volt-amperes.  This  problem  is  attacked 
from  both  an  analytical  and  an  experimental  point  of 
view.  Typical  flux  distribution  curves  are  given  for 
various  arrangements  of  the  exciting  coils.  Flux  values 
were  measured  by  means  of  an  exploring  coil  and  bal- 
listic galvanometer,  while  magnetizing  force  was  de- 
termined by  a  magnetometei'. — Journal  A.  I.  E.  E., 
September,  1920. 

.Some  Phenomena  Observed  in  Electric  Fiirnace  Arcs. 
— J.  Kelleher. — A  study  of  the  causes  tending  to  create 
variations  in  the  current  drawn  by  the  electric  furnace, 


with  particular  reference  to  the  effect  of  slags  of  dif- 
ferent compositions  upon  the  current  change  ciused 
by  a  given  movement  of  the  electrode. — Paper  presented 
before  American  Electrochemical  Society,  Sept.  30, 1920. 

Units,  Measurements  and  Instruments 

Measjirement  of  Casting  Temperatiires  in  the  Bra.tH 
Foundry. — -John  Arnott. — After  reviewing  the  various 
methods  available  for  temperature  measurement  in  cast- 
ings the  author  sums  up  the  characteristics  a  pyrometer 
should  have  for  this  service  as  follows:  (1)  It  should 
be  accurate  within  1  per  cent.  This  means  a  maximum 
error  of  10  deg.  at  1,000  deg.  0.  (2)  It  should  be 
capable  of  use  up  to  1,300  deg.  C,  if  need  be.  (3)  It 
should  be  direct-reading  and  involve  no  calculation  or 
correction.  (4)  It  should  indicate  the  temperature  of 
molten  metal  within  at  most  one  minute  of  immersion. 
(5)  It  should  be  strong  and  not  easily  put  out  of 
order;  at  any  rate  it  should  permit  of  ea.sy  and  cheap 
repair.  (6)  It  should  not  be  too  expensive. — London 
Engineering,  Aug.  27,  1920. 

Telegraphy,  Telephony  and  Signals 

Secret  Telephony. — Poirson. — If  the  telephonic  cur- 
rent passing  from  a  transmitter  to  a  receiver  is  re- 
versed by  a  commutator  operated  at  sufllicient  speed, 
the  arriving  current  is  so  distorted  that  no  intelligible 
sounds  are  heard  in  the  receiver.  If  the  reversals  are 
made  at  the  rate  of  a  few  hundred  per  second,  the  voice 
is  very  much  distorted  but  the  words  are  still  intel- 
ligible. Above  1,0.50  reversals  per  second,  however,  it 
is  quite  impossible  to  understand  what  is  said.  If  at  the 
receiving  station  there  is  another  commutator,  operated 
in  synchronism  with  the  transmitting  commutator,  the 
voice  current  may  be  restored  to  more  or  less  normal 
form.  The  talk  then  will  be  clearly  heard  in  the  re- 
ceiver, while  it  will  be  impossible  for  any  eavesdropper 
to  "listen  in"  on  the  conversation.  The  author  gives  a 
detailed  description  of  this  system  of  secret  telephony, 
which  is  said  to  have  come  to  important  use  in  France 
during  the  war  and  after.  The  commutators  used  are 
of  a  rotating  type  and  driven  by  two  small  shunt  motors 
fed  from  local  storage  batteries.  The  motors  are  kept 
in  synchronism  in  the  following  way:  In  each  motor 
two  taps  are  brought  out  from  diametrically  opposite 
points  on  the  armature  winding  and  connected  to  two 
slip  rings,  so  that  each  machine  is  made  into  a  syn- 
chronous converter.  On  the  slip-ring  .side  the  machines 
are  directly  interconnected  over  a  circuit  made  up  of 
the  two  telephone  wires  in  parallel  and  a  ground  return. 
Synchronizing  currents  then  will  flow  over  the  tele- 
phone wires,  but  when  the  system  is  correctly  adjusted 
these  currents  are  very  small  and  do  not  in  the  least 
disturb  the  conversation. — Bulletin  de  la  Societe  Fran- 
{■aise  d'Electricient!,  April,  1920. 

Theory  of  the  Triode  Oscillator  with  Intermediate  Cir- 
cuit.— Kurt  Heegner. — If  a  simple  o.^cillating  audion 
system  with  tuned  plate  circuit  is  inductively  coupled 
to  an  output  circuit  containing  inductance  and  capacity, 
another  type  of  oscillator  is  obtained  which  the  author 
characterizes  as  having  an  intermediate  circuit  for 
transferring  the  oscillating  energj-  to  the  output  circuit 
(antenna).  The  existence  of  two  tuned  circuits  in  the 
system  leads  to  considerable  complication  in  a  discus- 
sion of  the  oscillating  characteristics.  The  problem  is 
treated  very  comprehensively  by  the  author,  and  dif- 
ferent modes  of  oscillations  are  algebraically  defiiied. — 
Archil'  fiir  Elektrotechnik,  Aug.  8,  1920. 
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OCTOBER  proved  to  be  the  rec- 
ord month  for  this  year  in  the 
total  of  stocks  and  bonds  is- 
sued by  electric  light  and  power 
companies,  these  aggregating  $38,- 
295,300.  This  does  not  include 
$30,000,000  in  bonds  issued  by  the 
Westinghouse  Company  at  943,  to 
yield  7^  per  cent.  Of  the  public 
utility  issues  the  largest  are  $13,- 
000,000  in  bonds  of  the  Pennsyl- 
vania-Ohio Power  &  Light  Company, 
$5,420,300  in  Commonwealth  Edi- 
son stock  and  $5,000,000  in  bonds  of 
the  Wisconsin  Electric  Power  Com- 
pany. 

A  HYDKO-ELECTRic  plant  rated  at 
60,000  kva.  is  to  be  constructed  near 
Charlotte,  N.  C,  by  the  Southern 
Power  Company.  This  will  be  the 
ninth  water-power  plant  to  be  tied 
into  that  company's  high-tension 
network.  The  plan.s  call  for  its  com- 
pletion by  the  summer  of  1922. 

To  MraT  construction  expenses 
resulting  from  the  carrying  out  of 
its  extensive  hydro-electric  develop- 
ment, the  Pacific  Gas  &  Electric 
Company  plans  the  sale  of  $5,000,- 
000  of  its  first  preferred  stock.  It 
is  the  plan  of  the  company  to  sell 
the  stock  over  its  own  counters. 

The  fortieth  anniversary  of  the 
founding  of  the  American  Society  of 
Mechanical  Engineers  was  cele- 
brated by  meetings  in  New  York 
;'.nd  about  forty  other  cities,  the 
dominant  note  struck  by  the  speak- 
ers being  the  opportunities  for  civic 
usefulness  that  lie  before  the   engi- 


Alleoing  that  the  city  of  Tacoma, 
Wash.,  through  an  official,  indulges 
in  many  unfair  practices  in  selling 
electrical  goods  and  also  that  a 
power  shortage  is  threatened  by 
reason  of  its  sale  of  electrical 
energy  outside  the  municipality, 
three  electrical  dealers  of  that  city 
have  begun  injunction  proceedings. 

Charges  that  Pacific  Coast  sub- 
sidiaries of  large  electrical  manu- 
facturing concerns  are  operating  in 
restraint  of  trade  are  being  investi- 
gated by  the  Department  of  .lustice. 

Falling  prices  and  greater  ease 
in  the  coal  market  are  now  reported, 
while  it  has  thus  far  been  possible 
to  take  care  of  the  public  utilities 
under  emergency  orders,  restoration 
of  the  assigned  privilege  is  urged. 

The  proposed  super-power  zone  in 
the  Southern  States  is  to  be  studied 
by  the  Atlanta  .Section  of  the  A.  I. 
R.  E. 

Abolition  (jf  the  Public  Utilities 
Comniirtsion  of  lliiTiois  was  indorsed 
in  the  election  of  Len  Small  as  Gov- 
ernor of  the  state. 


No  IMPROVEMENT  in  the  electrical 
market  has  been  noted  except  in  the 
Middle  West.  Price  cutting  is  in 
process  in  the  Eastern  States,  but 
elsewhere  prices  are  being  main- 
tained. Stocks  are  accumulating 
and  better  deliveries  are  helping 
conditions.  The  credit  situation  re- 
mains the  same,  and  there  is  no 
change  reported  in  the  matter  of 
collections.  Labor  is  more  plentiful 
and  more  efficient.  Some  electrical 
manufacturers  are  making  lay-offs. 
Building  remains  almost  at  a  stand- 
still. A  dull  winter  followed  by  a 
good  spring  is  a  favorite  prediction. 


News 
in  Brief 

Summary      of      Market 
Conditions  and  of  Re- 
cent and  Approaching 
Happenings  of  Im- 
portance to  the 
Indtistry 


An  effort  is  being  made  by  the 
Indiana  Committee  on  Public  Utility 
Information  to  have  the  local  cham- 
bers of  commerce  throughout  the 
state  pass  resolutions  calling  atten- 
tion to  the  vital  services  rendered 
by  the  utilities  and  asking  public 
coroperation  in  the.  form  of  willing- 
ness to  pay  adequate  rates. 

Inductive  interference  is  to  be 
studied  from  the  standpoint  of 
minimizing  the  susceptibility  of 
communication  systems  to  the  induc- 
tive fields  of  power  circuits  by  the 
N.  E.  L.  A.  committee  on  inductive 
interference,  which  will  meet  in  Salt 
Lake  City  on  Nov.   15. 

Resolutions  addressed  to  the 
people  of  Illinois  which  urge  them 
to  safeguard  the  Public  Utilities 
Commission  of  that  state  against 
attacks  made  upon  it  have  been 
adopted  by  the  Central  States  Group 
of  the  Investment  Bankers'  Associa- 
tion of  America. 

Campaign  plans  to  popularize  the 
use  of  electricity  in  homes  and  in- 
dustries are  being  pushed  by  the 
Electrical    League   of   Cleveland. 

Water-power  development  in  its 
commercial  aspects  formed  the  sub- 
ject of  discussion  at  the  Del  Monte 
convention  of  the  Pacific  Division  of 
the  Electrical  Supply  Jobbers'  Asso- 
ciation. 


Less  than  four  months  remains  in 
which  to  establish  an  accounting 
system  for  the  Federal  Power  Com- 
mission, and  it  is  thought  that  only 
the  principles  of  accounting  can  be 
set  forth  in  the  time  allowed  by  law 
and  that  the  details  vnll  have  to 
wait. 

A  frontal  attack  is  to  be  made 
upon  fundamental  problems  in  in- 
sulation research  by  the  insulation 
comm  ttee  of  the  National  Research 
Council.  To  this  end  a  paid  secre- 
tary is  to  be  employed. 

Plans  for  the  development  of 
800,000  hp.  by  the  erection  of  ten 
hydro-electric  power  houses  along  the 
Rhine  have  been  approved  by  the 
French  government.  From  four  to 
five  years  is  estimated  as  the  time 
necessary  to  carry  out  the  project. 

Educational  courses  for  indus- 
trial electrical  men  in  company  time 
were  favored  by  members  of  the 
Chicago  Section,  A.  I.  and  S.  E.  E., 
in  discussing  the  education  of  steel- 
mill   electricians. 

a 

Samuel  Insull,  speaking  before 
the  employees  of  the  Public 
Service  Company  of  Northern  Illi- 
nois, dwelt  on  the  importance  of 
making  the  people  realize  the  seri- 
ous public  results  that  the  crippling 
of  the  utility  companies  would  bring 
about. 

To  further  its  good-will  cam- 
paign the  publicity  department  of 
the  National  Electric  Light  Asso- 
ciation has  prepared  four  booklets 
addressed  to  holders  of  public  utility 
securities. 

Progress  in  the  standardization  of 
washing-machine  motors  is  reported 
by  the  manufacturers'  conunittee 
that  has  the  subject  in  charge. 

Conduit  production,  contrary  to 
the  general  rule  of  increasing  stocks 
and  slackening  demand,  is  still  six 
to  seven  months  behind  orders. 

Prices  of  wiring  material  show  no 
sign  of  an  immediate  drop. 

Manufacturers  of  schedule  ma- 
terial are  still  actively  engaged  in 
production,  and  many  back  orders 
are  being  filled. 

Little  or  no  recession  in  the  de- 
mand for  power  and  distribution 
transformers  is  reported. 

October's  close  found  copper  once 
more  below  15  cents,  or  under  the 
190R-1013  average  of  15}  cents;  but 
the  rapid  decline  does  not  appear  to 
have  brought  about  any  largo  mar- 
ket. In  the  electrical  industry 
manufacturers  are  stocked  with  ex- 
pensive metal  and  disinclined  to  buy 
more. 
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News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  ■  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


To  Attack  Inchiotive-Interference 
Problem  from  New  Angle 

THE  complete  program  for  the  extension  of  the 
activities  of  the  National  Electric  Light  Association 
on  the  inductive-interference  problem  will  be  discussed 
at  the  meeting  in  Salt  Lake  City  on  Nov.  L5  of  the 
inductive-interference  committee  of  the  association. 

Heretofore  study  has  been  mainly  devoted  to  the 
disturbing  features  of  inductive  field  produced  by  power 
circuits  and  the  means  for  their  reduction  rather  than 
being  directed  toward  minimizing  the  susceptibility  of 
communication  iipparatus.  It  is  now  planned  to  develop 
studies  of  the  susceptibility  of  communication  systems 
to  the  inductive  fields  of  power  circuits,  and  also  of 
means  for  minimizing  this  susceptibility. 


Hydro-Electric  Power  Survey  to  Be  Made 
by  Soutlieastern  A.  I.  E.  E.  Members 

THE  Atlanta  Section  of  the  American  Institute  of 
Electrical  Engineers  at  a  recent  meeting  decided 
to  take  up  during  the  winter  the  study  of  a  super-elec- 
trical power  zone,  collaborating  with  the  power  commit- 
tee of  the  national  association  and  supplementing  the 
work  already  done  by  the  War  Industries  Board  in  its 
hydro-electric  power  survey  of  Georgia,  Alabama,  Ten- 
nessee and  the  Carolinas.  The  object  is  the  conservation 
of  coal  and  future  water-power  development  and  inter- 
connection of  transmission  lines  over  large  areas  in  the 
states  mentioned.  The  investigation  will  require  the 
assistance  of  the  affiliated  engineering  societies. 


part  in  local  affairs,  saying:  "Above  all,  there  is  the 
duty  that  we  owe  to  the  state  which  affords  us  protec- 
tion and  gives  us  an  opportunity  to  gain  a  livelihood, 
and  that  is  to  do  our  duty  as  citizens." 


Eflforl  in  Indiana  to  Secure  Passage  of 
Resolutions  Favorable  to  Utilities 

EVERY  public  utility  in  Indiana  has  received  from 
the  state  Committee  on  Public  Utility  Information 
a  copy  of  a  .set  of  resolutions  with  the  suggestion  that 
the  e.Kecutives  of  public  utilities  in  every  communit\ 
which  has  a  chamber  of  commerce  take  up  with  that 
organization  the  question  of  securing  the  adoption  of 
the  resolutions.  The  tentative  draft  of  resolutions  sent 
out  called  attention  to  the  facts  that  development  of 
community  life  and  prosperity  of  public  utilities  go 
hand  in  hand;  that  good  service  can  be  had  only  by  the 
payment  of  adequate  rates;  that  increased  co.sts  have 
complicated  the  problems  of  utilities,  and  that  the  public 
should  co-operate  to  the  extent  of  being  willing  to  pay 
fair  rates  for  the  service  rendered. 

These  resolutions  were  based  on  a  resolution  recently 
adopted  by  the  Chamber  of  Commerce  of  the  Borough 
of  Queens,  New  York  City. 


Acts  that  Hurt  Utilities  Are  of  Greater 
Danger  to  Public,  Says  Insull 

THE  serious  results  sure  to  spring  from  action  crip- 
pling public  utilities  must  be  made  plain  to  the 
public,  President  Samuel  Insull  declared  in  his  address 
to  the  employees  of  the  Public  Service  Company  of 
Northern  Illinois  at  the  annual  meeting  of  the  company 
N.  E.  L.  A.  section  on  Oct.  25  and  26.  "What  we  need 
to  do,"  Mr.  Insull  said,  "is  to  bring  home  to  the  people 
the  extremely  serious  situation  in  which  the  citizens 
of  this  state  will  be  placed  if  the  various  great  public 
utilities  do  not  receive  the  necessai-j-  protection  to  en- 
able them  to  build  up  the  necessary  credit  to  obtain  the 
necessary  capital  with  which  to  develop  their  business. 
The  communities  we  serve,  as  a  matter  of  fact,  are  in- 
finitely more  interested  in  our  success  than  are  the 
twelve  thousand  owners  of  our  property,  for  unless  we 
are  able  to  function  and  to  carry  on  our  business  and 
supply  the  various  industrial,  residential  and  mercantile 
establishments  in  these  communities  with  gas  and  elec- 
tric service  it  will  be  impossible  for  them  to  prosper." 
In  speaking  of  company  affairs  Mr.  Insull  also  empha- 
sized the  duty  of  company  employees  to  take  an  active 
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I.  C  C.  Keeps  Utility  Emergency 
Coal  Order  in  Force 

WHEN  the  matter  of  assigned  cars  for  public  util- 
ities was  considered  by  the  Interstate  Commerce 
Commission  on  Nov.  1  that  body  did  not  think  the  public 
utility  coal  situation  throughout  the  country  suflSciently 
serious  to  change  service  order  No.  21  to  permit  a  freer 
use  of  priority  transportation.  Thus  far,  under  the  co- 
operative plan,  it  has  been  possible  to  take  care  of  each 
of  the  emergencies  which  have  arisen.  George  W. 
Elliott,  the  secretary  of  the  National  Committee  on  Gas 
and  Electric  Service,  laid  before  the  commission  the 
pleas  of  a  large  number  of  public  utilities  for  the  ex- 
tension of  the  assigned-car  privilege  and  pointed  out 
the  difficulties  which  many  of  them  are  having  in  secur- 
ing deliveries  on  their  contracts.  He  pointed  out  that 
between  80  and  90  per  cent  of  the  requirements  of  the 
gas  and  electric  companies  are  covered  by  contracts. 
During  the  week  ended  Oct.  23,  the  latest  time  for 
which  figures  are  available,  deliveries  of  coal  were  run- 
ning from  40  to  50  per  cent  below  daily  requirements. 
While  the  addition  of  2,000  cars  daily  to  the  number 
available  in  the  Middle  West  is  certain  to  make  for 
gradual  improvement  of  the  situation,  it  is  the  belief  of 
.Mr.  Elliott  that  it  will  be  several  weeks  yet  before  public 
utilities  will  be  able  to  build  up  sufficient  reserves  to 
jrive  them  the  margin  of  safety  that  they  should  have. 
The  minute  that  the  assigned-car  privilege  was  denied 
the  public  utilities  the  temptation  again  was  thrust  be- 
fore the  operators  of  selling  coal  in  the  spot  market 
rather  than  make  deliveries  at  contract  prices. 
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Department  of  Justice  Investigating  Trade 
Practices  on  Pacific  Coast 

ON  THE  complaint  of  an  individual  electrical  con- 
tractor in  San  Francisco  the  Department  of  Justice 
has  made  a  preliminary  investigation  of  the  charge  that 
Western  subsidiaries  of  large  electrical  manufacturing 
concerns  are  operating  in  restraint  of  trade.  The  pre- 
liminary investigation  failed  to  disclose  any  evidence 
which  would  justify  the  department  in  taking  action 
against  the  companies  concerned,  but  before  dropping 
the  matter  the  department  has  decided  to  make  a  some- 
what more  thorough   investigation. 


Coal  Situation  Has  Become  Easier, 
with  Falling  Prices 

IN  AN  effort  to  bring  the  coal  industry  back  to  a  more 
normal  condition  members  of  the  National  Coal 
Association  adopted  a  program  on  Oct.  26  at  Cleveland 
to  eliminate  exorbitant  prices  and  other  bad  practices 
in  the  distribution  of  bituminous  coal.  An  effort  will 
be  made  particularly  to  help  the  government  in  its  war 
on  those  who  are  profiteering. 

Coal  prices  are  rapidly  coming  down  from  the 
unreasonable  heights  to  which  they  went.  Spot  bitumi- 
nous is  said  to  have  averaged  during  October  as  much  as 
$4  a  ton,  while  mine  quotations  are  around  $2  a  ton 
lower  than  a  month  ago.  It  is  further  held  by  those 
conversant  with  conditions  in  the  coal  market  that 
the  supply  is  rapidly  becoming  easier  owing  to  removal 
of  the  Great  Lake  priority,  the  decreased  industrial 
demand  and  greater  transportation  facilities.  More 
coal,  it  is  stated,  is  being  delivered  on  contract,  and 
these  deliveries  will  continue  to  increase. 


Investment  Bankers  Urge  Public  to 
Safeguard  the  Commissions 

FOLLOWING  a  precedent  established  last  spring  by 
the  governing  body  of  the  entire  as.sociation,  the 
executive  committee  of  the  Central  States  Group  of  the 
Investment  Bankers'  Association  of  America,  compris- 
ing the  states  of  Illinois,  Wisconsin,  Indiana  and  Iowa, 
has  adopted  resolutions  which  are  commended  to  the 
serious  consideration  of  the  business  men  of  Illinois 
urging  public  support  for  the  Public  Utilities  Commis- 
sion of  that  state.  The  committee  dwells  on  the  fact 
that  the  direct  investments  of  many  thousands  of  people 
and  the  indirect  investments  of  many  more  thousands, 
placed  through  savings  banks  and  insurance  companies, 
are  represented  by  public  utility  securities. 

The  utilities,  if  properly  administered,  free  from  polit- 
ical control  and  adequately  financed,  so  that  they  may 
function  to  the  best  possible  advantage,  are  essential  to 
the  well-being  of  every  community,  the  committee  de- 
clares. 


The  resolutions  were  inspired  by  recent  attacks  made 
upon  commission  regulation  of  utilities.  They  reiterate 
the  stand  taken  by  the  governing  body  of  the  Investment 
Bankers'  Association  of  America  that  commission  regu- 
lation is  the  modern,  progressive,  economically  scien- 
tific method  of  administering  the  affairs  of  public 
utilities.  They  urge  the  people  of  Illinois  to  safeguard 
their  present  public  utilities  law  in  every  possible  man- 
ner in  order  to  promote  stability  in  the  investment  field 
and  to  assure  at  once  proper  administration  of  the 
affairs  of  the  utilities  and  proper  service  by  them  to 
the  various  communities  of  the  state. 


Committee  of  Iowa  Section,  N.  E.  L.  A., 
Urges  Increased  Electric  Rates 

THROUGH  a  new  committee  the  Iowa  Section  of  the 
National  Electric  Light  Association  is  undertaking 
the  task  of  convincing  the  public  that  increases  in 
electric  service  rates  are  needed.  Austin  Burt  of  Water- 
loo is  chairman,  N.  T.  Wilcox  of  Keokuk  is  vice-chair- 
man. In  a  letter  asking  immediate  united  action  Mr.  Burt 
indicates  that  a  50  per  cent  increase  in  rates  is  necessary 
to  meet  increased  costs  of  coal,  labor  and  other  items. 
The  committee  also  contemplates  educational  work  in 
connection  with  the  question  of  valuations.  It  is  under- 
stood that  the  State  League  of  Municipalities  contem- 
plates presenting  drastic  measures  at  the  next  session 
of  the  Legislature.  The  committee  is  planning  to  put 
before  the  members  of  the  Legislature  the  exact  con- 
dition and  needs  of  the  Iowa  utilities. 


October  Record  Month  in  Electric  Light 
and  Power  Financing 

DURING  October  $38,295,300  in  stocks  and  bonds  of 
electric  light  and  power  public  utilities  was  offered 
to  the  public.  This  is  the  highest  total  that  has  been 
reached  in  any  month  so  far  this  year  in  this  class  of 
securities.  Another  issue  of  interest  to  the  industry 
but  not  included  in  the  above  total  is  the  thirty-n  lUion- 
dollar,  ten-and-a-half-year  bond  issue  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  sold  at  94^ 
to  yield  7 'I  per  cent.  Of  the  public  utility  financing, 
$5,420,300  is  in  stock  of  the  Commonwealth  Edison  Com- 
pany, offered  to  stockholders  at  par,  and  the  balance  of 
$32,875,000  is  in  bonds  and  notes.  These  are  for  the 
most  part  long-term  obligations,  with  the  exception  of 
a  six-month  issue  of  the  Hagerstown  &  Frederick  Rail- 
way Company  amounting  to  $1,050,000,  sold  at  96^  and 
yielding  7.85,  and  $650,000  in  five-year  notes  of  the 
Danville,  Champaign  &  Decatur  Railway  &  Light  Com- 
pany, bearing  8  per  cent  interest  and  sold  at  par.  The 
yield  column  shows  very  little  change.  In  four  cases  it 
falls  below  8  per  cent — two  thirty-year  issues,  one 
twenty-five-year    issue   and   one    twenty-year. 
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Prominent  Utility  Banker  Sees  Lower 
Interest  Rates  for  Utilitv  Securities 

PUBLIC  utility  securities,  especially  those  of  the 
electric  light  and  power  coiiipunlps,  now  occupy  a 
much  better  position  than  at  any  time  in  the  past  two 
years,  E.  \V.  Niver  of  Halsey,  Stuart  &  Company,  New 
York  City,  investment  bankers,  declared  to  a  represent- 
ative of  the  Electrical  World  last  week.  There  is  an 
increasing  demand  for  long-term  securities,  and  the 
general  attitude  toward  the  utilities  has  become  more 
favorable. 

"At  this  time,"  said  Mr.  Niver,  "banking  houses  are 
purchasing  long-term  securities  of  high-grade  com- 
panies to  sell  on  a  7.5  to  8  per  cent  basis  that  they  could 
not  have  considered  five  months  ago  owing  to  market 
conditions  which  existed  at  that  time.  One  of  the  best 
indications  of  the  present  trend  is  the  increasing  de- 
mand on  the  part  of  investors  and  dealers  for  utility 
securities.  While  the  present  market  cannot  be  termed' 
a  'utility  market,'  there  is,  nevertheless,  a  very  notice- 
able inclination  on  the  part  of  investors  to  favor  this 
class  of  security  rather  than  other  issues  which  have 
been  popular  during  the  past  two  or  three  years. 

"An  electric  utility  which  might  have  had  difficulty 
six  months  ago  in  putting  out  securities  at  a  net  cost 
of  10  to  12  per  cent  can  now  obtain  money  at  approxi- 
mately 9  per  cent,  and  in  case  of  a  long-term  issue  of 
two  or  three  million  dollars  the  net  cost  would  be  some- 
what lower.  In  other  words,  money  is  costing  2  to  3 
per  cent  less  than  last  spring,  when  the  utilities  could 
do  only  short-term  financing,  for  which  they  paid  as 
high  as  13  per  cent  in  some  instances. 

"There  is  no  one  particular  reason  to  which  can  be  as- 
signed the  improved  demand  for  the  issues  of  electric 
utilities.  The  fact  that  public  service  commissions  are 
granting  rate  increases  and  inserting  coal  clau.ses  in 
contr;  cts  has  strengthened  the  position  of  the  com- 
panies. Another  important  factor  is  the  work  which  the 
utilities  themselves  have  done  in  improving  public  rela- 
tions by  putting  their  case  squarely  before  the  public. 
The  policy  of  customer  ownership  has  been  the  best 
thing  that  they  could  have  adopted.  It  has  resulted  in 
the  .sale  of  millions  of  dollars'  worth  of  preferred  stock 
widely  distributed,  and  many  of  these  small  preferred 
stockholders  are  now  buying  utility  bonds. 

"With  the  increasing  demand  for  utility  securities," 
concluded  Mr.  Niver,  "investment  bankers  are  able  to 
give  more  favorable  consideration  to  new  issues,  and 
the  natural  result,  as  has  already  been  shown,  will  be 
cheaper  money  for  the  public  utility  companies." 


Home-Rule  Candidate  for  Governor 

Wins  in  Illinois 

ABOLITION  of  the  Public  Utilities  Commission,  home 
iV  rule  and  5-cent  street-car  fares  were  prominent 
features  in  the  campaign  of  Len  Small  of  Kankakee  for 
Governor  of  Illinois,  which  resulted  in  his  election 
Tuesday  by  a  plurality  over  Senator  James  Hamilton 
Lewis  estimated  at  close  to  500,000.  Small's  plurality, 
while  a  record  for  the  state,  is  estimated  at  about  60 
per  cent  of  Senator  Harding's  for  the  Presidencv. 
Small's  victorj-  gives  the  so-called  City  Hall  machine  of 
Chicago  the  control  of  the  state  and  all  municipal  taxing 
bodies  except  a  few  small  park  districts.     The  effect  on 


the  utility  situation  in  the  state  cannot  now  be  foretold 
as  action  must  be  taken  by  the  State  Legislature  before 
the  commission  can  be  abolished.  It  seems,  however, 
that  the  election  result  will  bring  the  whole  utility  con- 
troversy in  Illinois  before  the  Legislature  in  an  effort 
either  to  abolish  the  commission  or  greatly  to  curtail  its 
powers.  The  Chicago  street  railway  system  has  so  far 
been  the  principal  bone  of  contention  in  the  political 
controversy  and  for  that  reason  will  probably  be  the 
first  point  of  attack. 


Local  Dealers  Charge  City  of  Taeoma 
with  Unfair  Practices 

INJUNCTION  proceedings  based  on  a  charge  that  the 
city  of  Taeoma.  Wash.,  is  exercising  a  monopoly  of  the 
electrical  supply  business  have  been  filed  against  the  city 
and  I.  S.  Davisson.  Commissioner  of  the  Light  Depart- 
ment, by  A.  Z.  Smith,  R.  A.  Wheelock  and  Roy  F.  Owen, 
three  local  dealers  in  electrical  apparatus.  Seven 
alleged  unfair  practices  are  cited  by  Messrs.  Smith 
Wheelock  and  Owen  in  their  complaint.  The  first  com- 
plaint alleges  that  the  city  .sells  electrical  apparatus  and 
appliances  at  5  per  cent  above  cost,  whereas  any  other 
dealer  cannot  possibly  transact  such  business  at  less 
than  15  per  cent  above  cost.  The  plaintiffs  a.sk  that 
Commissioner  Davisson  be  enjoined  from  handling  elec- 
trical apparatus  at  rates  not  compensatory  to  the  city 
or  to  the  capital  employed  in  the  business. 

The  second  complaint  is  that  motors  are  leased  to 
individuals  by  the  city  with  an  agreement  that  those 
leasing  them  can  buy  the  motors  and  get  credit  for  all 
rent  paid  within  twelve  months  le.ss  the  interest  on  the 
investment.  Through  this  practice,  it  is  alleged,  the 
city  reduces  the  price  below  actual  cost.  It  is' also 
charged  that  the  city  has  contracts  from  one  or  more 
large  manufacturers  for  the  exclusive  handling  and  sale 
of  their  motors,  thereby  preventing  dealers  from  doing 
business  directly  with  such  manufacturers.  Violation 
of  the  city  charter  is  charged  against  Commissioner 
Davisson  because  of  his  alleged  practice  of  purchasing 
electrical  goods  without  calling  for  bids.  If  bids  were 
called  for,  the  complainants  declare,  the  supplies  could 
be  purchased  more  cheaply  and  the  local  dealers  would 
have  the  same  opportunity  as  "favored  dealers"  to 
supply  the  city  with  goods. 

The  further  charge  is  made  that  without  regard  to 
statute  limitations  upon  municipal  handling  of  electrical 
supplies  the  city  has  carried  on  a  general  business  with 
all  comers,  whether  in  or  out  of  the  city.  As  a  sixth 
charge  it  is  declared  that  the  city  makes  bids  unlaw- 
fully in  competition  with  all  dealers,  and  still  further 
unfairness  is  alleged  because  of  the  city's  practice  of 
keeping  leased  motors  in  repair. 

In  a  second  and  separate  cause  for  action  brought 
by  the  three  dealers  they  declare  that  an  early  shortage 
of  power  threatens  the  residents  of  the  city  through 
Commissioner  Davisson's  practice  of  .selling  power.  At 
the  cost  of  $2,000,000  Tacortia  built  a  hydro-electric 
generating  plant,  they  declare,  with  ample"  capacity  to 
supply  the  city  with  light  and  heat  for  many  years  to 
come.  Of  late,  they  .say,  Commissioner  Davisson  has 
e.\ceeded  his  powers  and  sold  electrical  energy  to  many 
persons  and  corporations  outside  of  the  city,  so  that  the 
amount  of  power  available  is  greatly  reduced.  Such 
sales  of  power,  it  is  alleged,  have  been  made  at  rates 
below  those  charged  to  the  citizens  of  Taeoma. 
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Southern  Power  Company  Will  Build  New 
60,000-Kva.  Hydro-Electric  Plant 

PLANS  are  being  prepared  by  the  Southern  Power 
Company  for  the  construction  of  a  new  60,000-kva. 
water-power  plant  near  Charlotte,  N.  C.  This  will  be 
the  ninth  hydro-electric  plant  to  be  tied  into  that  com- 
pany'.s  i^ystem  of  2,050  miles  of  high-voltage  transmis- 
sion lines  and  will  bring  the  total  rating  of  its  hydro- 
electric and  steam  stations  up  to  340,900  kva.  This 
new  station  will  be  laid  out  for  four  units  operating 
under  a  head  of  85  ft.  It  will  be  of  the  usual  type  of 
construction  adopted  by  the  Southern  Power  Company 
and  similar  to  the  Wateree  station  described  in  the  May 
8  issue  of  the  ELECTRICAL  World  except  that  the  switch- 
ing structure  will  be  mounted  on  the  roof  of  the  station 
instead  of  on  a  special  structure.  Outdoor  transform- 
ers will  be  used  mounted  on  the  side  wall  of  the  power- 
house structure  as  in  the  case  of  the  Wateree  design. 
The  dam  and  power  house  will  require  about  250,000 
yd.  of  masonry.  Preliminary  specifications  for  the 
four  waterwheels  have  been  sent  out  to  the  manufac- 
turers. W.  S.  Lee,  vice-president  and  chief  engineer  of 
the  Southern  Power  Company,  states  that  the  plans  for 
the  new  station  call  for  its  completion  in  the  summer 
of  1922.  

Attention  Called  to  Tax-Free  Feature  of 
Preferre<l  Stock  Dividends 

THERE  is  a  marked  tendency  on  the  part  of  in- 
vestors to  favor  the  purchase  of  public  utility 
issues,  and  many  of  the  old  investors  who  in  normal 
times  were  partial  to  this  class  of  securities  are  again 
buying  them,  said  G.  A.  Hoyt,  utility  specialist  of 
William  A.  Read  &  Company,  investment  bankers,  to 
a  representative  of  the  Electrical  World.  This  atti- 
tude is  due  to  the  belief  among  investors  that  the 
utilities  have  passed  their  peak  of  high  operating  costs 
and  that  the  general  decline  of  prices  will  very  shortly 
be  reflected  in  increased  net  earnings.  Another  very 
noticeable  feature  is  the  general  .sentiment  that  the 
days  of  8  per  cent  money  are  about  over  and  investors 
are  already  purchasing  securities  on  which  the  return 
is  considerably  under  the  above  figure.  Mr.  Hoyt 
pointed  out  that  a  recent  issue  of  railroad  securities 
bearing  7  per  cent  is  now  selling  above  par. 

Commenting  on  the  type  of  financing  which  would 
be  most  advantageous  to  an  electric  utility,  Mr.  Hoyt 
referred  to  the  recent  issues  of  8  per  cent  preferred 
stock  by  the  Cleveland  Electric  Illuminating  Company 
and  Philadelphia  Electric   Company. 

"Aside  from  the  fact  that  stock  is  not  a  mortgage 
against  the  property  and  tends  to  build  up  the  equity 
back  of  the  senior  securities,  many  investors  would 
rather  purchase  preferred  stock  than  bonds  and  notes," 
said  Mr.  Hoyt.  "The  reason  lor  this  is  that  dividends 
on  stock  are  free  from  the  federal  normal  income  tax, 
while  this  is  not  the  case  with  bond  interest.  Even 
when  the  2  per  cent  normal  tax  is  paid  by  the  issuing 
company  preferred  stock  dividends  show  a  greater  net 
return.  The  comparative  savings  in  tax  by  the  pur- 
chase of  an  8  per  cent  preferred  stock  at  100  are  indi- 
cated in  the  accompanying  table,  which  shows  the  net 
percentage  return  after  payment  of  all  federal  tax  from 
an  8  per  cent  preferred  stock  contrasted  with  (1)  an 
8  per  cent  bond  and  (2)  an  8  per  cent  bond  free  from 
2  per  cent  normal  income  tax. 


"There  is  no  doubt  that  public  utilities  will  enjoy 
material  benefits  from  declining  prices,  and  as  a  conse- 
quence they  will  be  able  to  obtain  money  at  lower  rates. 


Eight  per  Ceat 

Eight  per  Cent 

Bond  Free 

Annual 

Preferred 

night  per  Cent 

from  2  per  Cent 

Income 

Stock 

Bond 

Normal   Tax 

$5,000 

7  92 

7   60, 

7.76 

10.000 

7  68 

7   04' 

7  20 

20.000 

7  28 

6.64 

6.60 

30.000 

6  88 

6  24 

6.40 

40,000 

6  48 

5  84 

6.00 

50.000 

6  08 

5  44 

5  60 

60,000 

5.68 

5.04 

5.20 

From  the  standpoint  of  the  utility  the  securities  issued 
at  this  time  .should  carry  a  callable  feature  which  would 
enable  it  to  refund  an  issue  when  the  cost  of  money 
makes  this  advisable.  This  condition  may  not  be  very 
far  in  the  future." 

National  Research  Council  Takes  Up 
Insulation  Problems 

A  FRONTAL  attack  to  be  made  upon  the  funda- 
mental problems  in  insulation  research  by  the  in- 
sulation committee  of  the  National  Research  Council, 
according  to  a  report  from  Dr.  F.  B.  Jewett,  chief  en- 
gineer of  the  Western  Electric  Company,  who  is  chair- 
man of  the  new  committee.  At  a  recent  meeting  of  this 
committee  it  was  decided  to  employ  a  paid  secretary 
whose  duties  shall  include  the  gathering  of  all  of  the 
known  information  concerning  insulation  investigations 
and  the  maintenance  of  records  of  the  committee's 
activities  as  the  work  progresses.  The  secretary  has 
not  yet  been  appointed. 

The  committee  also  decided  that  it  would  attack  the 
technical  problems  by  providing  some  research  men  in 
the  universities  with  funds  and  materials  supplied  by 
the  industries,  under  the  guidance  of  the  National  Re- 
search Council. 

The  scarcity  of  skilled  and  trained  research  men  who 
are  capable  of  attacking  these  recondite  insulation 
problems  is  a  matter  of  much  concern  to  the  insulation 
committee.  An  effort  will  be  made  to  discover  among 
the  post-graduate  students  and  the  faculties  of  the  uni- 
versities men  who  are  able  to  do  this  work.  The  bene- 
fits that  will  ensue  to  the  electrical  industry  if  these 
problems  receive  satisfactory  solution  will  in  all  prob- 
ability be  so  great  that  to  measure  them  in  financial 
terms  at  this  time  would  be  extremely  difficult. 


Illinois  State  Electric  Association  to  Meet 
in  Chicago  on  Dec.  9 

THE  1920  convention  of  the  Illinois  State  Electric 
Association  has  been  called  for  Thursday,  Dec.  9, 
at  the  Hotel  La  Salle,  ('hicago.  In  the  morning  there 
will  be  an  address  by  M.  H.  Aylesworth,  executive  man- 
ager of  the  National  P-lectric  Light  Association,  and 
reports  from  the  committee  on  modification  of  electric 
service  rules,  R.  S.  Wallace  chairman,  and  the  committee 
on  rules  governing  rural  service,  D.  W.  Snyder  chair- 
man. R.  D.  Hart,  president  Illinois  Electric  Metermen's 
As.sociation,  will  report  on  the  meter  school.  In  the 
afternoon  two  papers  will  be  read,  followed  by  discus- 
sions— "The  Best  Method  of  Measuring  Energy  Sup- 
plied at  Low  Power  Factor,"  by  E.  T.  Anderson  of  the 
People's  Power  Company,  and  "Sale  of  Securities  to 
Customers,"  by  F.  H.  Scheel  of  the  Public  Service  Com- 
pany of  Northern  Illinois. 
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(J«'v«'lan<l  Boosts  Electrical  Service 

POPULARIZATION  of  electricity  for  home  and  in- 
dustrial use  is  the  object  of  a  campaign  beinjj  under- 
taken by  the  Electrical  League  and  affiliated  electrical 
organizations  of  (Cleveland.  Plans  for  a  campaign  to 
extend  through  the  coming  spring  and  summer  were 
brought  forth  at  a  meeting  on  Oct.  27  in  the  head- 
quarters of  the  league  at  the  Hotel  Statler. 


Pacific  Coast  Jobbers  Discuss  Their 

Relation  to  Water  Power 

*T  THE  meeting  of  the  Pacific  Division  of  the 
Sx  Electrical  Supply  Jobbers'  Association  held  at  Del 
Monte,  Cal.,  on  Oct.  21  to  23,  attention  was  given  to  the 
part  that  the  jobber  i«  to  play  in  the  hydro-electric  de- 
velopment of  the  West.  A  very  interesting  chart  had 
been  prepared  by  J.  M.  Morris,  sales  engineer  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  on 
which  was  shown  the  approximate  amount  of  materials 
for  electrical  generation,  transmission,  distribution  and 
utilization  which  would  be  purchased  for  every  kilowatt 
of  hydro-electric  energy  generated. 

A  particularly  optimistic  view  was  sounded  by  .lohn 
A.  Britton,  vice-president  and  genera)  manager  of  the 
Pacific  Gas  &  Electric  Company,  in  a  general  survey  of 
the  hydro-electric  situation  in  the  West.  A.  Emory 
Wishon,  assistant  general  manager  of  the  San  Joatiuin 
Light  &  Power  Corporation,  brought  out  the  features 
of  the  electrical  industry  which  make  it  the  basic  indus- 
try of  virtually  all  of  the  other  industries,  particularly 
in  the  West,  and  the  one  which  would  be  the  last  to 
feel  depressions,  and  even  if  they  came  would  feel  them 
to  a  less  degree.  The  financing  of  all  the  immense  de- 
velopments contemplated  was  discussed  by  A.  N.  Kemp, 
controller  of  the  Southern  California  Edison  Company. 
The  organization  of  a  voluntary  speaking  bureau  to 
provide  .speakers  for  all  kinds  of  organizations  was  dealt 
with  by  Robert  Sibley,  editor  of  the  Journal  of  Electric- 
ity.   

A.  S.  M.  E.  Celebrates  Fortieth 
Anniversary 

THERE  was  celebrated  throughout  the  country  on 
P>iday  evening  of  this  week  the  fortieth  anniver- 
sary of  the  founding  of  the  American  Society  of 
Mechanical  Engineers.  At  this  time  the  opportunity 
was  taken  to  emphasize  the  opportunity  of  the  engineer 
in  public  life  and  his  responsibility  to  society. 

The  official  meeting  was  held  at  the  Engineering 
Societies  Building  in  New  York,  but  the  meetings  held 
in  other  cities,  about  forty  in  number,  had  the  same 
broad  theme.  J.  Herbert  Case,  acting  governor  Federal 
Reserve  Bank  of  New  York :  Samuel  Gompers,  president 
American  Federation  of  Labor,  and  William  B.  Dickson, 
vice-president  Midvale  Steel  &  Ordnance  Company,  were 
the  speakers  at  New  York.  Telegrams  from  prominent 
engineers  and  industrial  leaders  were  read. 

A.  W.  Berresford,  president  of  the  American  Insti- 
tute of  Electrical  Engineers,  in  a  written  contribution 
to  the  celebration  of  the  anniversary,  pointed  out  the 
opportunity  afforded  to  the  engineer  for  a  fuller  expres- 
sion^^his  civic  duty.    Mr.  Berresford  said: 

"TK  engineer  exists  in  sufficient  numbers  to  coHsti- 
tute  an  important,  and  by  reason  of  his  qualifications 


an  influential,  part  of  our  people.  If  he  will  so  associate 
as  to  convince  the  remainder  that  his  expression  or 
action  is  the  actual  consensus  of  his  opinion  after 
unprejudiced  deliberation,  then  this  expression  must 
and  will  be  given  due  weight,  if  for  no  other  reasons 
than  his  peculiar  qualification  and  the  absence  of  any 
possibility  of  its  having  been  dictated  by  personal 
interest." 

The  A.  S.  M.  E.  was  organized  on  April  7,  1880,  with 
eighty  present.  The  .society  now  has  13,000  regular 
members  and  1,000  student  members.  There  are  local 
sections  or  branches  in  forty-two  industrial  centers. 


Goo<l-Will  Appeal  to  Holders  of  Eh-ctric 
Light  an«l  Power  Securities 

ANOTHl*]R  part  of  the  printed  matter  issued  in  con- 
Ix  nection  with  the  general  good-will  campaign  which 
the  pulilicity  depaitment  of  the  National  Electric  Light 
Association  is  conducting  is  now  ready  for  circulation. 
This  is  a  series  of  four  booklets  which  are  written  for 
the  purpose  of  appealing  primarily  to  holders  of  electric 
light  and  power  comjjany  securities.     They  are  designed 


TIIREK  OF  THE   INVESTORS  COOD-WILL  SERIES 

to  be  sent  out  by  electric  utilities  to  all  holders  of  their 
securities  and  any  others  especially  interested  and  by 
the  investment  bankers  to  their  customers. 

A  number  of  conferences  were  held  with  the  public 
securities  committee  of  the  Investment  Bankers' 
Association  before  the  series  was  printed.  Already,  it 
is  stated,  the  N.  E.  L.  A.  is  a.ssured  of  a  circulation  of 
at  least  100,000  for  each  pamphlet.  The  booklets  have 
attractive  covers,  and  each  one  bears  an  appropriate 
appeal,  the  re.spective  inscriptions  being:  "The  Power  of 
Co-operation,"  "The  Greater  Framing  Power  of  Pre.sent- 
Day  Investments,"  "Where  the  Dollar  Brings  Returns," 
and  "The  Demand  Which  Increases  Dividends." 


Less  than  Four  Months  in  Which  to  Estab- 
lish Water-Power  Accounting  System 

IT  IS'  believed  to  be  physically  impossible  to  comply 
with  the  requirements  of  the  water  power  act  in  the 
matter  of  completing  the  various  accounting  tasks  which 
are  specified  in  the  law.  After  an  extended  search  a 
chief  accountant  has  only  recently  been  found.  Less 
than  four  months  remain  in  which  the  Federal  Power 
Commission  may  do  the  work.  It  is  believed,  however, 
that  the  major  principles  of  accounting  can  be  set 
forth  and  the  details  allowed  to  wait  until  later.  The 
National^  Electric  Light  Association  and  the  National 
Association  of  Railway  and  Public  Utilities  Commis- 
sionei-s  have  be^n  appealed  to  for  assistance. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  to- 
gether with  brief  notes  of  general 
interest. 


New  Installation  of  Vermont  Hydro- 
Electric  Corporation. — The  new  power 
house  of  the  Vermont  Hydro-Electric 
Corporation  near  Rutland,  known  as 
the  Glenn  station,  has  been  placed  in 
operation  and  will  generate  13,200 
volts,  part  of  which  will  be  stepped  up 
to  44,000  volts  and  fed  into  the  main 
transmission  lins. 

China  Turns  to  Electricity. — A  recent 
report  from  China  says  that  many 
orders  have  been  given  for  power  and 
lighting  plants  for  cotton  mills  and 
that  the  demand  for  lighting  plants 
for  cities  in  the  interior  is  steadily 
growing.  Steam  turbines  are  to  the 
fore  where  large  plants  are  concerned 
and  are  being  introduced  to  some  ex- 
tent in  the  smaller  plants  since  the  rise 
in  the  price  of  crude  oil.  The  Chinese, 
it  is  asserted,  demand  equipment  of 
sterling  quality  capable  of  long  service. 

Rate-Raising  Procedure  in  Oregon. — 

Public  utilities  in  Oregon  cannot  ad- 
vance their  rates  or  charges  without  a 
public  hearing  before  the  Public  Serv- 
ice Commission  and  an  order  from  that 
body  authorizing  the  increase,  accord- 
ing to  an  opinion  prepared  by  Attor- 
ney-General Brown.  "It  is  apparent 
that  if  the  rates  prescribed  by  the  com- 
mission may  be  abrogated  by  the  utility 
filing  a  new  schedule  the  force  and  ef- 
fect of  the  commission's  order  amounts 
to  little,"  he  asserts.  It  is  Mr.  Brown's 
opinion  that  as  far  as  rates  which  have 
been  fixed  are  concerned  the  only  way 
to  accomplish  a  change  is  by  a  suit  in 
court  or  by  a  complaint  to  the  com- 
mission on  the  ground  that  the  rates 
are  unreasonable  or  by  original  com- 
plaint filed  with  the  commission. 

Pittsburgh  Stewards  Favor  Electric 
Cooking    to    Reduce    Food    Prices. — To 

effect  a  reduction  in  food  prices  in  res- 
taurants connected  with  industrial 
plants,  department  stores,  clubs  and 
public  eating  places  the  Pittsburgh 
Stewards'  Club  at  a  recent  meeting 
favored  adoption  of  electricity  for 
cooking  and  baking,  according  to  a 
report  in  the  local  press.  It  was  held 
by  the  stewards  that  the  installation 
of  electrical  appliances  in  the  cooking 
ranges  of  restaurants  would  solve  the 
problem  of  gas  shortage  as  well  as  cut 
down  the  production  cost  of  meals.  It 
was  estimated  by  officials  of  the  club 
that  more  than  a  thousand  restaurants 
could  advantageously  make  the  change. 
A  committee  was  appointed  to  arrange 
for  a  special  meeting  to  be  known  as 
"electrical  night."  At  this  session  elec- 
trical cooking  appliances  and  equipment 
were  to  be  exhibited. 


Massachusetts'  Public  Utility  Legis- 
lation.— Under  the  heading  "New  Leg- 
islation of  Especial  Interest  to  Public 
Utilities,  Including  Municipalities  Own- 
ing Lighting  Plants,"  the  Massachu- 
setts Department  of  Public  Utilities 
has  just  issued  a  publication  containing 
laws  and  portions  of  laws  passed  by 
the  Legic'ature  of  1920  that  fall  under 
the  classihcation  of  the  above  title. 

Carrying  Electricity  to  French  Can- 
ada.— A  leaflet  printed  in  French  by  the 
newly  organized  Electrical  Co-operative 
Association  of  the  Province  of  Quebec 
dwells  on  the  great  field  for  electric 
expansion  in  that  province,  where,  the 
leaflet  says,  only  850,000  hp.  out  of  a 
potential  hydro-electric  suppl>  of  6,000,- 
000  hp.  to  8,000,000  hp.  has  been  devel- 
oped and  where  only  31  per  cent  of 
the  population  make  use  of  electricity  as 
compared  with  79  per  cent  in  Califor- 
nia. 91.4  per  cent  of  the  people  in 
that  state  being  reached  by  the  dis- 
tribution systems  as  against  55  per 
cent  in  Quebec.  "It  is  generally  ad- 
mitted "  the  leaflet  says,  "that  in  the 
isolated  districts  the  sale  of  appliances 
and  wiring  of  dwellings  encounters  a 
serious  obstacle  in  the  fact  that  good 
contractor-dealers  are  rare.  The  asso- 
ciation will  be  able  to  render  great 
service  to  the  companies  by  encourag- 
ing contractor-dealers  to  settle  in  these 
places  and  establish  a  business." 

Rates  Still  Go  Uo. — Advanced  sched- 
ules in  lieu  ot  an  emergency  surcharge 
have  been  authorizei'  by  the  Wisconsin 
Railroad  Commission  in  Milwaukee, 
Racine.  Kenosha,  Cudahy  and  other 
places  served  by  the  Milwaukee  Elec- 
tric Railway  &  Light  Company.  The 
same  commission  has  authorized  the 
Wisconsin-Minnesota  Light  &  Power 
Company  to  increase  its  rales  in  all  the 
Wisconsin  cities  where  it  operates, 
these  including  Eau  Claire,  Chippewa 
Falls,  La  Crosse,  Menomonie  and  about 
thirty  other  cities  and  villages.  The 
Los  Angeles  Gas  &  Electric  Corporu- 
tion  has  been  authorized  by  the  Rail- 
road Commission  of  California  to  in- 
crease its  electric  rates  by  121  per 
cent.  Other  places  where  charges 
have  been  raised  are  Antigo,  Wis.; 
Haverhill,  Mass.;  Perry,  Juniata,  Berks, 
Lancaster  and  Chester  Counties,  Pa.; 
Tampa,  Fla.;  Memphis,  Tenn.;  Urbana, 
111.;  Woodstock,  III.,  and  places  in 
Arkansas  served  by  the  transmission 
lines  of  the  Commonwealth  Public 
Service  Company  of  Fort  Smith. 


Associations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations  is  printed  in  the  first 
issue  of  each   month. 


Engineering  Society  of  Akron,  Ohio. 

—  On  Oct.  27  the  electrical  section  of 
this  society  was  addressed  by  R.  W. 
Shenton  of  ;he  Nela  Park  laboratories 
on  "The  New  Era  in  Lighting." 

Rensselaer     Student     Branch,     A.     I. 

E.  E. — At  the  first  monthly  meeting  of 
the  student  branch  of  the  A.  I.  E.  E., 
at  Rensselaer  Polytechnic  Institute, 
Troy,  N.  Y.,  Wynant  J.  Williams,  pro- 
fessor of  physics,  was  elected  chairman 
for  the  coming  year. 

New  York  Section  of  Welding  Society 
Formed. — The  Metropolitan  Section  of 
the  American  Welding  Society  was  or- 
ganized in  New  York  City,  on  Oct.  25. 
Oflicers  are:  Chairman,  H.  A.  Currie; 
first  vice-chairman,  F.  E.  La  Schaum; 
second  vice-chairman,  E.  M.  T.  Rider; 
treasurer,  W.  E.  Gray,  Jr.;  secretary, 
Howard   Odiorne. 

Iowa  Section,  N.  E.  L.  A. — New 
committees  for-#iis  section  have  been 
appointed  with  ^e  followir.g  chairman: 
0.  H.  Simonds,  Du- 
and  rate  of  return, 
venport;     legislation, 

F.  J.  Hanlon,  Mason  City;  customer 
ownership  of  public  utility  securities, 
S.  Dows,  Cedar  Rapids;  electric  service 
for  farmers,  John  M.  Drabelle,  Cedar 
Rapids;  1921  convention,  C.  N.  Chubb; 
accounting  systems  for  municipal 
plants,  H.  Bellamy,  Knoxville;  electric 
service  rates,  Austin  Burt,  Wattrloo. 

Ohio  Electric  Light  Association. — 
The  hrst  meter  conference  uvider  the 
auspices  of  the  meter  committee  of  the 
Ohio  Electric  Light  Association  will  be 
held  on  Nov.  11  at  Columbus.  The  prin- 
cipal subject  in  the  morning  session  will 
be  a  discussion  of  types,  connections 
and  tesi.lngs  of  switchboard  instru- 
ments, in  the  afternoon  session  safety 
measi...'es  in  customers'  installations 
will  be  d'scussed  from  the  standpoint 
of  the  undorwriters,  followed  by  a  gen- 
eral round-table  discussion.  This  is  to 
be  an  ojien  meeting.  S.  T.  Henton  of 
Akron  is  chairman. 


Public  relations 
buque;  valuatio 
C.    N.     Chuff, 


Coming  Meeting.s  of  Electrical  and  Other  Technical   Societies 


A.ssociation  of  Iron  and  Steel  Electrical 
Knglneers— rhiladelphia  Section,  Nov.  6  : 
<'lovcland   Section,   Nov.   8. 

National  Association  of  Railway  and 
l'ubl'<'  UllUtleH  Commissioners — Washlnp- 
ton,  Nov.   ft. 

Society  of  Naval  Architects  and  Marine 
Engineers — New   York,   Nov.   11-12. 

American  Tn.stitute  of  Electrical  EnRl- 
necrs — Chicago  Section.  Nov.  \'Z.  (For 
program  see  issue  of  Oct.  30,  page  803.) 

Electric  Power  Club — Hot  Springs.  Va.. 
Nov.   15-18. 

Florida  Ici-  and  Tublic  Utilities  Associa- 
tion— IMlamI,  Fla.,  Nov.  LI  and   16. 

National  Electric  Light  Association  — 
Southeastern    Geographic    Division,    Miami, 


l'"la..  Nov.  17-10.  (For  program  see  issue 
of  Oct.   23.  page  84,'"i.) 

Electrical  Supply  Jobbers'  Association — 
Cleveland.  Nov.    17-19. 

American  Engineering  Council — Wash- 
ington. Nov.  18-20.  (For  program  see 
issue  of  Sept.   2.').  page  6.')1.) 

.lovlan  Order — St.  I.ouls.  Nov.  25  and  26. 

American  Physical  Society  —  Cleveland, 
Nov.  27  ;  annual  meeting  Chicago,  Dec.  28- 
.lan.  1. 

A.  I.  E.  E.  (New  York  Section)  and 
A.  S,  M.  E.  (Metropolitan  -section)— Joint 
meeting.    New   York.    I  )i".    3. 

Ttivers  !ind  Harbors  Congress — Washing- 
ton, Dec.  8-10. 

Illinois  State  Electric  Association — Chi- 
cago. Dec.   8. 
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Commission 
Rulings 


Important  decisions  of  various  state 
bodies  Involving  or  affectlne  elec- 
tric light  and  power  utilities. 


Company's  Judgment  on  Effect  of 
Kate  Increase  Carries  Assumption  of 
Correctness. — Except  in  a  deiir  case, 
the  Department  of  Public  Utilities  of 
Massachusetts  has  held,  the  commis- 
sion oupht  not  to  substitute  its  own 
judgment  for  that  of  the  manaRement 
of  a  corporation  as  to  whether  an  in- 
crease in  rates  will  increase  the  reve- 
nue in  a  case  where  the  company  is  not 
meeting  its  operating-  expenses  under 
the  present  rates. 

Kansas  Industrial  Court  Assumes 
Jurisdiction  of  Wage  Dispute  Between 
Electric  Company  and  Its  Employees. 
— DedarinK  that  it  had  jurisdiction  over 
a  wape  controversy  between  the  Topeka 
Edison  Company  and  its  employees, 
since  the  industry  concerned  is  an  es- 
sential one  upon  the  continual  and  effi- 
cient operation  of  which  the  people  de- 
pend for  necessaries  and  comforts  of 
life,  and  that  it  is  a  matter  of  public 
interest  that  skilled  and  faithful 
•workers  should  be  always  available, 
the  Kansas  Court  of  Industrial  Rela- 
tions proceeded  to  establish  a  minimum 
wage  scale  of  67J  cents  an  hour. 

Valuation  of  Street  Lamps. — The 
value  of  the  lamps  used  in  a  street 
lightinp  system,  the  Wisconsin  Railroad 
Commission  has  asserted,  must  be  car- 
ried either  in  the  plant  account  or  as 
material  or  supplies,  although  the 
lamps  are  subject  to  constant  renewal. 
A  part  of  the  value  of  a  steam-power 
plant  of  an  electric  company  must  be 
apportioned  to  street-lightinp:  service, 
although  a  large  part  of  the  energy  is 
pui'chased,  in  a  case  where  the  steam 
plant  is  operated  over  the  peak  of  the 
load  and  for  a  part  of  the  time  at 
least  the  street  lights  are  burning. 
An  energy  consumption  of  356  watts 
for  fiOO-cp.  lamps  burning  4.000  hours 
a  year  and  2!)7  watts  for  400-cp.  lamps 
was  held  not  to  be  excessive. 

.Air  and  Water  Heating  Discouraged. 
— The  Public  Utilities  Commission  of 
Idaho,  in  granting  authority  to  the 
Idaho  Power  Company  to  enforce  rates 
for  air  and  water  heating  which  are 
equivalent  to  a  30  per  cent  increase 
throughout  the  entire  territory  of  the 
company,  also  gave  the  company  per- 
mission to  refuse  to  new  customers 
more  than  4  kw.  connected  load  for  this 
purpose.  The  commission  declared  its 
conviction  that  the  use  of  electricity 
for  heating  air  and  water  for  domestic 
purposes  is  not  feasible  and  that  the 
equipment  which  would  be  necessary 
for  heating  service  is  needed  for  power 
uses.  Consideration  was  also  given  to 
the  fact  that  the  air  and  water  heating 
service  was   installed  at  a  time  when 


there  were  several  companies  operating 
in  the  field,  since  consolidated  by  the 
Idaho  Power  Company,  and  that  at- 
tempts were  made  to  compete  with  coal 
as  a  heating  agent.  Though  this  has 
been  found  impracticable,  allowance  is 
made  for  the  later  increases  in  coal 
prices. 

Apportionment  of  Indirect  E.xpense. 
— The  indirect  expense  of  an  electric 
utility  supplying  service  to  a  street 
railway  should  be  apportioned,  accord- 
ing to  a  decision  of  the  Missouri  Pub- 
lic Service  Commission,  by  ascertain- 
ing the  ratio  of  the  supplying  utility's 
total  indirect  expense  to  direct  expense 
and  adding  the  percentage  so  obtained 
to  the  direct  expense  chargeable  to 
street-railway  service.  Compensation 
allowable  a  street  railway  for  construc- 
tive delivery  of  energy  to  the  distribut- 
ing utility  may  most  equitably  b? 
based  upon  the  comnensation  received 
by  the  distributing  utility  for  construc- 
tive delivery  of  its  energy  to  the  sup- 
plying utility. 

Additional  Revenue  to  Which  Utility 
Is  Entitled  Dependent  on  Several  Fac- 
tors.— In  granting  increased  ratjs  for 
water  and  electricity  to  the  Buckhan- 
non  Light  &  Water  Company,  the  West 
Virginia  Public  Service  Commission 
said  that  the  amount  to  which  a  utility 
is  entitled  denends  upon  the  present 
fair  value  of  its  plant  for  rate  making, 
upon  its  operating  revenue  under  the 
existing  rate,  upon  its  operating  ex- 
penses, and  to  a  certain  extent  upon 
the  kind  of  service  it  has  been  render- 
ing to  its  patrons.  Despite  the  fact 
that  the  service  had  been  subject  to 
justifiable  complaint,  an  increase  suffi- 
cient to  provide  a  reasonable  return 
should  be  allowed,  the  commission  held, 
with  the  requirement  that  necessary 
repairs  be  made  within  a  reasonable 
time,  inasmuch  as  the  bonded  and 
floating  indebtedness  of  the  company 
virtually  equaled  the  fair  value  of  the 
property  and  it  would  be  obliged  to  go 
into  the  money  market  to  procure  funds 
for  the  necessary  betterments. 

Suspension  Versus  Abandonment  of 
Service. — Commenting  on  the  distinc- 
tion between  suspension  of  service  and 
abandonment  of  service,  the  Montana 
Public  Service  Commission  recently  ob- 
served: "Suspension  of  service  may  be 
voluntary  or  involuntary  and  implies 
a  breach  or  interruption,  more  or  less 
temporary,  of  continuity  of  service^ 
without  any  intent  to  surrender  the 
right  to  render  the  service.  Abandon- 
ment, on  the  other  hand,  involves  an 
act  of  relinquishment  of  its  rights, 
privileges  and  franchises  by  the  com- 
pany without  regard  to  any  future 
possession  by  itself  or  any  other  per- 
son but  with  an  intention  to  divest  it- 
self permanently  and  totally  of  the 
right  to  render  the  service.  The  use 
of  these  two  terms  we  think  most  im- 
portant for  clarity  of  thought  in  this 
branch  of  public  utility  law."  A  utility 
cannot,  the  commission  declared,  rely 
upon  confiscation  as  justifying  sus- 
pension of  service  where  it  has  made  no 
application  to  the  commission  for  an 
increase  in  rates. 


Recent  Court 
Decisions 

Findings  of  higher  courU  In  legal 
cases  In  -olvlng  electric  light,  power 
and  other  public  utility  companies 


Utility  Cannot  Increase  FranchiFc 
Rates  Without  Action  by  Commission. — 

In  Village  of  Mount  Morris  vs.  Pavilion 
Natural  Gas  Company  the  Suprenie 
Court  of  New  York  found  that  the 
company,  which  accepted  a  fifty-year 
franchise  from  the  village  imposing 
certain  rates,  could  not  exact  increased 
rates  from  its  customers  without  action 
by  the  Public  Service  Commission  pur- 
suant to  statute  and  that  it  could  be 
enjoined  by  the  village  from  so  doing. 
(183  N.  Y.  S.  792.)* 

Contracts  and  Powers  of  the  State. 
— In  affirming  the  power  of  the  Pub- 
lic Service  Commission  to  increase 
street-railway  rates  found  inadequate 
to  yield  a  fair  return  (People  ex  rel. 
City  of  New  York  vs.  Nixon),  the 
Court  of  Appeals  of  New  York  laid 
down  two  general  propositions — first, 
that  one  whose  rights  are  subject  to 
state  restriction  cannot  remove  t\\im 
from  the  power  of  the  state  by  making 
a  contract  about  them;  second,  that 
the  obligation  of  a  contract  is  deter- 
mined by  the  law  in  force  when  it  is 
made,  since  existing  statutes  enter 
into  the  terms  of  a  contract  by  impli- 
cation.    (128  N.  E.  24.5.) 

Electric  Company  Not  Negligent  in 
Failing  to  Provide  Barrier  Between 
Substation  Bus  Wires  and  Transform- 
er.— By  a  vote  of  four  to  two  the  Su- 
preme Court  of  California,  in  Coughlin 
vs.  Great  Western  Power  Company, 
reversed  the  verdict  of  the  lower  court 
and  found  that  the  company  was  not 
grossly  negligent  in  failing  to  erect 
a  barrier  between  its  22,000-volt  wires 
and  the  substation  transformer.  Suit 
was  brought  because  of  injury  to  an 
operator  from  electric  shock  while 
dusting  a  dead  wire  in  close  proximity 
to  the  high-tension  conductors.  The 
plaintiff's  contention  that  the  current 
jumped  21  inches  to  his  hand  was  pro- 
nounced scientifically  impossible,  there 
being  a  lightning-arrester  gap  an  inch 
away  and  ironwork  connected  to  the 
ground  a  foot  away  from  the  bus  wires 
which  would  have  intercepted  escaping 
current.  Evidence  was  given  to  the 
effect  that  from  motives  of  economy  the 
company  had  not  erected  a  barrier,  al- 
though the  dangerous  condition  had 
been  brought  to  its  attention.  On  the 
other  hand,  the  employee  admitted 
"flipping"  his  duster  about  in  spite  of 
the  hazardous  nature  of  the  task  in 
which  he  was  employed  when  he  re- 
ceived the  shock.     (191  Pac.  920.) 


•The  left-hand  numbers  refer  to  the 
volume  and  the  right-hand  numbers  to  the 
page  of  the  National  Reporter  System. 
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Edwin  S.  Carman  has  been  elected 
president  of  the  American  Society  of 
Mechanical  Engineers,  succeeding 
Major  Fred  J.  Miller.  Mr.  Carman  was 
bom  in  Prairie  Depot,  Ohio,  in  1878, 
and  was  graduated  from  the  Central 
Manual  Training  School  of  Cleveland, 
Ohio.  After  graduation  he  entered  the 
shop  of  the  Sun  Oil  Company  of  Toledo 
and  four  years  later  became  associated 
with  the  American  Machine  &  Manu- 
facturing Company  of  Cleveland.  He 
was  appointed  chief  engineer  of  the 
company  after  two  years'  training  in 
the  engineering  department,  and  while 
with  that  company  he  designed  a  com- 


plete line  of  electric  traveling  and  spe- 
cial forge-shop  cranes  and  hoists,  billet 
rotators,  wire-fence  machinery  and  roll- 
ing-mill equipment.  In  1908  this  com- 
pany was  consolidated  with  the  .Johns- 
ton-Jennings Company  of  Cleveland, 
and  Mr.  Carman  was  appointed  chief 
engineer  and  manager  of  the  engineer- 
ing and  machine  department.  In  the 
same  year  Mr.  Carman  was  engaged 
by  the  Osborn  Manufacturing  Company 
of  Cleveland,  manufacturer  and  dealer 
in  wire  bristle  and  fiber  brushes  and 
wheels,  hardware  specialties,  foundry 
KUi)plies  and  equipment,  to  design,  man- 
ufacture and  build  up  a  (.omplete  line 
of  foundry  molding  machines.  In  191.'; 
he  became  directly  associated  with  the 
Osborn  Manufacturing  Company  as 
chief  engineer  in  charge  of  engineering 
and  manufacturing  of  the  machine  divi- 
sion, and  in  1910  he  was  elected  a  di- 
rector. He  was  appointed  works  man- 
ager of  both  the  machine  and  brush  di- 
visions of  the  company  in  1917.  He  is 
the  author  of  a  treatise  on  foundry 
molding  machines  and  pattern  ei|uii)- 
n-.ent  and  a  contributor  of  papers  on 
the  art  of  machine  molding.  Mr.  (bar- 
man has  been  prominent  in  the  activi- 
ties of  the  engineering  societies,  serv- 
ing as  president  of  the  Cleveland  Kni,'i- 
neering  Society  and  chairman  of  the 
Cleveland  Section  of  the  American  So- 
ciety of  Mechanical  Engineers.  He  has 
for  a  c  .nsiderable  period  taken  a  very 
active  part  in  the  affairs  of  the  last- 
nnmed  society. 


Men 
of  the  Industry 


Changes   in    Personnel 

and    Position — 

Biographical   Notes 


F.  E.  Carpenter,  heretofore  master 
mechanic  of  the  West  plant  of  the  Mer- 
chants' Heat  &  Light  Company,  Indi- 
anapolis, Ind.,  has  been  advanced  to  the 
position  of  mechanical  engineer. 

W.  J.  Canada,  engineering  director 
of  the  National  Electric  Light  Associa- 
tion, is  visiting  the  Pacific  Coast  in- 
vestigating inductive  interference  prob- 
lems and  getting  the  viewpoints  of 
utility  engineers  and  managers  on  the 
various   phases   of  this   problem. 

Benjamin  F.  Thomn*  has  resignetl  as 
mechanical  engineer  for  the  United 
Railways  of  St.  Louis  to  take  the  posi- 
tion of  as.sistant  superintendent  of 
power  for  the  Scullin  Steel  Company  of 
St.  Louis.  Mr.  Thomas  has  been  with 
the  United  Railways  for  three  years. 
He  is  a  graduate  of  the  Massachusetts 
Institute  of  Technology  and  is  a  mem- 
ber of  the  St.  Louis  Section,  A.  I.  E.  E., 
and  the  St.  Louis  Electrical  Board  of 
Trade. 

E.  O.  Shreve,  manager  of  the  San 
Francisco  office  of  the  General  Electric 
Company,  who  has  been  in  the  East  on 
a  business  trip,  visiting  the  main  of- 
fices and  plants  of  the  General  Electric 
Company,  left  New  York  on  his  return 
trip  to  San  F'rancisco,  Friday,  Oct.  29. 


Mr.  Shreve  is  one  of  the  most  active 
figures  in  the  electrical  industry  in 
San  Francisco,  ])articularly  in  electri- 
cal association  affairs,  having  been  for 
two  years  president  of  the  Electrical 
Development  League  in  San  Francisco, 
which  is  the  rallying  place  of  those 
who  are  ambitious  to  promote  the  wel- 
fare of  the   industry. 


Prof.  Charles  F.  Scott,  chairman  of 
the  department  of  engineering,  Yale 
University,  returned  on  the  Finland 
recently  from  a  three  months'  sojourn 
in  Italy.  Professor  Scott  had  been 
representing  the  Western  Electric  Com- 
pany in  dealing  with  communication 
cable  location,  his  associate  being  L.  P. 
Ferris,  formerly  assistant  engineer  in 
the  California  inductive  interference 
studies.  The  particular  problem  this 
year  was  whether  it  was  practicable 
to  run  a  cable  as  projected  from 
Milan,  Genoa  and  Turin  without  inter- 
ference from  railroad  and  transmission 
lines,    and     if    not.    what     precautions 


should  be  taken  by  the  telegraph  ad- 
ministration and  railroad  administra- 
tion or  the  former  alone.  Part  of  the 
railway,  which  is  in  the  shape  of  a  Y 
reaching  to  the  three  cities,  is  already 
electrically  operated  and  the  rest  soon 
will  be.  As  a  result  of  the  summer's 
work  a  considerable  amount  of  interest- 
ing information  wnth  reference  to  in- 
ductive interference  and  three-phase 
lines  under  the  iieculiar  Italian  condi- 
tions was  collected,  and  a  modified  route 
which  would  be  free  from  disturbance 
with  certain  precautions  was  suggested. 
Otto  Snyder,  who  for  the  last  three 
years  has  been  general  superintendent 
of  distribution  for  the  Adirondack  Elec- 
tric Power  Corporation,  with  headquar- 
ters at  Glens  Falls,  N.  Y.,  has  recently 
been  made  in  addition  general  super- 
intendent of  the  commercial  department 
of  the  Adirondack  Power  &  Light  Cor- 
poration, the  new  corporation  formed 
by  the  merger  of  the  Adirondack  Elec- 
tric Power  Corporation  and  the  Mohawk 
Edison  interests.  This  new  company 
does  business  in  Schenectady,  Schagh- 
ticoke,  .  .Amsterdam,  East  Creek,  St. 
.lohnsvillc,  Watervliet,  Ballston  Spa, 
Saratoga  Springs,  Glens  Falls,  Lake 
George,  Oneida  and  Canastota.  The 
power  load  under  Mr.  Snyder's  juris- 
diction has  been  increased  to  more  than 
"10,000  kw.  with  annual  sales  amounting 
to  more  than  200,000,000  kw.-hr.  Sales 
of  electrical  merchandise  annually  ex- 
ceed  $1,000,000. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies— Notes  on  Industrial  Activities 

and  Business  Methods 


Almost  No  Rocossion  in  Dnnaiul 
for  Transformers 

POWER  and  distribution  tiaiisfornuTS  continue  in  good 
demand.  A  leadinti  manufacturer  is  considerintr  in- 
creasing his  facilities,  so  ^''t'at  is  the  faith  of  the  sales 
force  in  the  future  market.  Inquiries  and  orders  show  little 
evidence  of  the  business  recession  apparent  in  some  fields. 
A  representative  of  the  Ki.kctku'AI,  WdKU)  found  one  of  the 
largest  plants  in  the  country  working  full  time  a  few  days 
a(;o,  with  several  months'  orders  on  the  books.  Deliveries 
are  quoted  around  five  months  on  medium-sized  power  trans- 
formers and  three  months  or  less  on  distribution  trans- 
formers. Both  classes  of  transformers  are  in  about  the 
same  demand. 

Prices  hold  firm  and  raw  material  is  in  fjood  supply,  bar- 
ring a  shortage  of  tank  iron  and  some  scarcity  in  Esyptian 
cotton.  It  is  doubtful  if  the  shortage  of  cotton  experienced 
earlier  in  the  year  can  be  made  up  before  January.  LarKe 
stocks  of  copper  and  sheet  steel  must  be  worked  up  by  the 
manufacturers,  it  is  said,  before  the  buying  of  raw  material 
at  reduced  prices  can  be  reflected  in  factory  costs.  Wages 
have  not  been  reduced  to  any  extent  as  yet,  nor  have  lay- 
offs of  men  been  required;  in  fact,  employees  are  still  being 
taken  on  in  one  of  the  large   Eastern  factories. 

The  importance  of  purchasing  transformers  with  more 
regard  to  all-day  efticiency  is  being  emphasized  in  some 
circles.  The  high  price  of  coal  and  the  continuous  core  and 
line  losses  involved  in  scattered  installations  especially  are 
leading  the  progressive  buyer  of  transformers  to  study 
more  carefully  than  hitherto  the  engineering  characteristics 
of  this  class  of  equipment.  In  some  cases,  it  is  pointed  out, 
the  purchaser  can  atford  to  pay  l.'j  to  25  per  cent  more  in 
transformer  first  cost  for  higher  all-day  efficiency. 


No  Immediate  Drop  in  Wiring  Materials 
Prices  Foreseen 

DURING  a  pre-election  visit  to  a  number  of  wiring- 
device  factories  a  representative  of  the  Eijsctrical 
World  found  a  prevailing  belief  in  the  underlying 
soundness  of  the  industry.  A  leading  sales  manager  holds 
that  with  the  election  out  of  the  way  the  prospect  of  large 
development  in  the  country's  business  becomes  excellent. 
Major  interest  attaches  to  the  course  of  prices.  One  com- 
pany reports  a  year's  supply  of  raw  material  on  hand;  an- 
other has  a  large  stock  of  raw  material  but  one  which  is 
somewhat  broken.  A  representative  maker  of  switches  for 
domestic  and  industrial  service  states  that  more  business 
than  he  can  comfortably  handle  is  still  coming  his  way. 
The  point  was  made  with  much  vigor  that  until  the  exist- 
in-r  stocks  of  high-cost  raw  material  are  worked  off  there 
can  be  little  foundation  for  any  marked  reduction  in  the 
manufacturer's  prices  unless  labor  costs  should  drop  sub- 
stantially. 

The  margin  of  profit  is  said  to  be  small  on  this  class  of 
material  in  face  of  recent  cost  advances,  and  while  combined 
failure  of  the  buyer  to  enter  the  market  would  inevitably 
force  prices  downward  in  many  lines,  the  producer  of 
switches  and  sockets  maintains  that  today's  prices  are  justly 
sup'iorted  by  the  manufacturing  conditions.  Even  if  a 
sharp  reduction  occurred  on  wiring  devices,  for  instance, 
it  is  urged  that  the  expansion  of  building  operations  would 
not  be  affected  much.  Bricks  and  lumber  advanced  to  a 
point  500  per  cent  above  the  pre-war  level,  it  is  pointed  out, 


and  these  have  fallen  back  to  about  200  per  cent  above  1914 
prices.  Wiring  materials  represent  less  than  1  per  cent  of 
the  total  cost  of  a  modern  residence,  and  current  prices  are 
about  100  per  cent  above  pre-war  figures.  Most  observers 
hold  that  there  is  absolutely  no  ground  for  somber-tinted 
forecasts  as  to  the  wiring-device  business  of  the  coming 
year,  and  if  reasonable-sized  orders  soon  begin  to  be  placed, 
perhaps  with  some  flexibility  as  to  price  settlements  on  a 
fair  basis  to  all  concerned  at  the  time  of  future  delivery, 
this  branch  of  the  industry  will  go  forward  to  prosperity. 


CoppiT  Goes  Below  Pre-War  Level 
in  October 

WHILE  a  slight  recession  has  been  under  way  in 
copper  prices  since  July,  the  heavy  break  did  not 
come  until  late  in  September  and  continued  through 
October.  As  October  drew  to  a  close  copper  had  once  more 
gone  below  1.5  cents  and  at  this  writing  it  is  half  a  cent 
below  the  1906-101;!  average  of  151  cents.  The  large  pro- 
ducers had  accumulated  enormous  stocks  of  metal  duiing 
a  year  of  small  buying  and  finally  found  that  the  pressure 
of  carrying  this  inactive  material  was  becoming  too  great. 
It  is  doubtful  if  the  rapid  decline  has  stimulated  any 
large    market.      In    the   electrical    industry    particularly   the 
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R.-\PID   UECM.VE   or  COPPER   SHOWS  LOSS  OF   :{ ',    CENTS 
IN    KOIR   WEEKS 

manufacturers  have  stocks  of  expensive  metal  and  are  in- 
clined to  withhold  all  buying  until  their  stocks  have  been 
disposed  of.  Indications  are  that  prices  will  go  lower.  It 
is  probable,  however,  that  additional  cuts  will  begin  to 
tempt  the  speculative  interests.  Consumer  demand  is 
entirejy  lacking  and  except  where  absolutely  necessary  will 
in  all  probability  not  appear  until  after  the  first-of-the- 
year  inventory.  When  the  metal  reaches  14i  cents  the 
spjeculators  will  probably  begin  to  take  notice.  It  is  doubt- 
ful, however,  if  this  element  can  force  the  market  higher 
with  a  heavy  consumer  demand. 

Copper  producers  seem  determined  to  go  as  far  as  is  nec- 
essary to  develop  copper  buying.  Early  in  1919  when  buy- 
ing was  desired  the  market  was  cut  to  14 J  cents  or  about 
4  cents  below  the  real  buying  level.  The  market,  however, 
very  quickly  adjusted  itself  and  the  upward  momentum 
carried   it   beyond   its  rightful   level  for  a   few   months. 

The  accompanying  graph  was  prepared  from  the  daily 
quotations  of  the  Engineering  and  Mining  Journal.  These 
figures  are  for  electrolytic  in  large  quantities,  f.o.b.  mine. 
For  consumer  cost  there  should  be  added  from  0.15  cent  to 
0.25  cent  per  pound  to  pay  for  delivery  charges. 
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Relation  of  Raw  Materials,  Labor  and 
Overhead  to  Falling  Prices 

LOWER  prices  of  electrical  goods,  manufacturers  state, 
are  dependent  upon  two  factors — costs  of  raw  ma- 
->  terials  and  costs  of  labor.  Certain  of  the  raw  mate- 
rials, such  as  copper,  cotton,  steel  and  wool,  have  dropped 
very  sharply.  Copper,  for  instance,  which  is  probably  the 
most  important  of  raw  materials  in  the  electrical  field,  is 
down  now  to  the  pre-war  level.  Cotton  has  dropped  50 
per  cent  from  the  peak.  It  is  doubtful,  however,  if  much 
of  this  lower  price  material  has  yet  found  its  way  into 
finished  electrical  equipment.  In  fact,  because  of  large 
stocks  on  hand  it  is  doubtful  if,  in  general,  any  but  high- 
priced  materials  will  be  fabricated  during  the  remainder 
of  the  year.  There  seems,  therefore,  little  reason  to  expect 
any  very  marked  recessions  in  price  by  manufacturers  in 
the  immediate  future  on  account  of  lower  prices  of  raw 
materials. 

On  the  score  of  labor  there  appears  to  be  a  steadily 
decreasing  unit  cost.  It  is  true  that  wage  rates  are  as 
high  as  ever,  but  there  is  almost  none  of  the  expensive 
overtime  work.  Besides,  electrical  manufacturers  in  numer- 
ous lines  have  commented  in  the  past  few  weeks  on  the 
increased  production  of  the  individual  workman.  Where 
labor  charges  are  a  very  large  part  of  the  unit  cost  some 
material  reduction  in  production  cost  is  materially  resulting. 

There  is  a  question,  though,  as  to  how  much  price  re- 
lief can  be  expected  from  lower  labor  costs.  Production 
is  not  so  high  as  it  was,  and  consequently  the  item  of  over- 
head per  unit  of  production  is  increasing.  In  other  words, 
where  a  saving  has  been  effected  by  increased  labor  ef- 
ficiency there  is  the  probability  that  overhead  costs  may  be 
an  offsetting  factor. 

Lower  prices,  however,  are  bound  to  come  eventually. 
The  order  of  their  coming  will  probably  depend  upon  the 
relation  of  raw-materials  cost  to  total-production  cost. 
Where  the  raw  materials  are  the  most  important  factor,  as 
in  wire,  the  recession  in  price  can  be  expected  to  come  the 
earliest.  As  a  matter  of  fact  wire  is  already  on  the  down 
grade.  Where  the  article  is  finely  fabricated  and  labor  is 
the  most  important  element  of  cost  recessions  will  prob- 
ably be  longer  in  coming. 

All  of  this,  however,  is  predicated  on  at  least  a  fair  de- 
mand. Should  the  demand  drop  so  low  as  to  make  over- 
head too  large  a  part  of  the  unit  cost,  then,  of  course, 
prices  will  fall  in  order  to  stimulate  demand  and  increase 
production. 

Friction-Tape  Producers  See  No  Big  Price 
Drop  Before  January 

ACCUMULATION  of  raw  material  and  increased  pro- 
/-%  duetion,  coupled  with  a  moderate  falling  off  in 
■^  ■»-  orders,  have  resulted  in  greatly  improved  delivery 
conditions  in  the  friction  tape  market.  A  representative 
manufacturer  informed  the  Electrical  World  a  few  days 
ago  that  he  could  easily  handle  orders  as  large  as  .50,000 
lb.  a  week,  quoting  seven  to  ten  days'  delivery.  Factory 
stocks  are  not  being  built  up,  however,  the  policy  being 
to  supply  the  jobbers  with  standard  tapes  for  distribution. 
The  price  question  is  the  chief  obstacle  to  larger  business. 
The  cost  of  cotton  sheeting  has  eased  off  somewhat,  but 
the  mills  are  still  heavily  loaded  with  orders  and  no  marked 
tendency  toward  sharp  declines  can  be  seen  in  the  present 
price  of  raw  material. 

One  manufacturer  pointed  out  thai  no  material  price 
reduction  on  friction  tape  is  to  be  expected  before  January. 
Wages  are  maintained  at  the  high  level  attained  some 
time  since,  and  the  cost  of  coal  purchased  under  a  five- 
dollar  contract  has  increased  to  $18  and  $21  per  ton  in  this 
plant  within  a  few  months.  A  very  heavy  demand  for 
rubber  hose  has  set  in,  and  tape  manufacturers  making 
diversified  products  are  less  affected  by  fluctuations  in 
buying  than  are  producers  of  a  few  very  limited  lines.  Tape 
prices,  it  is  said,  are  not  figured  upon  the  maximum  price 
of  cotton  sheeting  to  the  manufacturer,  and  for  this  reason 
quite  a  substantial  decrease  in  raw-material  cost  would  be 


required  to  have  much  effect  upon  the  quotations  offered 
jobbers.  Cui-rent  prices  run  from  60  to  70  cents  per  pound. 
Recent  suggestions  as  to  the  desirability  of  using  white 
and  gray  tapes  have  borne  good  fruit,  and  less  than  1  per 
cent  of  the  tape  sold  by  a  large  producer  is  now  white. 
Labor  conditions  are  good,  and  so  far  it  has  not  been  nec- 
essary to  lay  off  employees  to  any  extent  in  this  field. 
Few  cancellations  are  being  received,  although  in  several 
cases  jobbers  have  shown  some  sluggishness  in  ordering 
on  account  of  the  slow  movement  of  tape  from  their 
shelves. 

Progress  in  Standardizing  Washing- 
Machine  Motors 

*T  A  MEETING  of  the  standardization  committee  of 
/~\  the  Power  Club  and  the  American  Washing  Machine 
■^  .*•  Manufacturers'  Association  in  Chicago,  Oct.  25,  it  was 
discovered  that  a  great  deal  of  difficulty  vdll  be  experienced 
in  finding  a  frame  which  can  be  standardized  for  washing- 
machine  motors  without  extensive  changes  in  manufactur- 
ing processes.  As  a  result  of  the  discussion  it  is  deemed 
possible  to  standardize  on  the  shaft  diameter  and  length 
of  extension,  though  no  dimensions  were  decided  on.  The 
meeting  was  a  progress  meeting,  and  further  studies  are 
to  be  carried  out.  The  study  is  directed  at  mechanical 
rather  than  electrical  standardization  so  that  motors  of  any 
manufacture  can  be  used  with  various  washing  machines 
without  modification  of  machine  or  motor  mounting  designs. 


Metal  Market  Situation 

PRODUCERS  seem  to  be  holding  rather  firmly  to  a 
15-cent  price  for  copper  delivered  over  the  remainder 
of  this  year.  Although  little  or  no  actual  change  in 
the  market  is  evident,  their  position  is  apparently  stronger 
because  of  the  greater  number  of  inquiries  that  are  being 
received.  Copper  at  15  cents  is  said  to  be  below  the  level 
of  producing  costs  for  all  but  the  largest  companies.  For 
this  reason  it  is  reported  that  some  dealers  instead  of  sell- 
ing are  actually  buying  copper.  Some  considerable  sales 
have  been  made  at  15  cents  for  early  delivery.  For  ship- 
ment over  January  and  February  of  next  year  slightly 
higher  prices  are  asked,  approximately  15.25  cents  being 
quoted. 

The  outside  market  is  virtually  quoting  on  a  level  with 
producers'  prices  now,  and  greater  competition  is  felt 
among  sellers  in  an  effort  to  liquidate  stocks,  even  at  no 
profit  or  actual  loss.  London  standard  spot  copper  con- 
tinues to  recede,  falling  £?■  this  week  to  £91  per  ton. 

The  position  of  tin  has  again  improved,  an  advance  of 
one-half  cent  a  pound  being  recorded.  Spot  zinc  declined 
a  fraction  of  a  cent  the  past  week.  The  scrap-metals 
market  shows  no  betterment  as  yet.  Foreign  arrivals  of 
scrap  metal  have  drugged  the  market  for  one  thing,  and 
further  price  drops  are  recorded  this  week.  Dealers'  stocks 
are  very  large. 

NEW  YORK  METAL  MARKET  PRICES 


^Ootobi-r  25- 


. —  November  25- 


Coppcr  £        B       d  £         ,s        d 

London,  ntandard  Bpot  9110      0  910        0 

Cent3  per  Pound  Cents  per  Pound 

I'rinic  Lake                         Nominal  1 5  50  Nominal  15  50 

Kleetrolytic                       15  00-15.25  15  00 

ra-ting 14  75  14  50 

Wireha.se 1750-18.00  17.50-180(1 

Lend,  trust  price 7,25  7.25 

Antimony 6.37J  6    37J 

N'iekel,  ingot 43 .  00  43  00 

Sheet  tine,  f.o.b.  amelter 12.50  12  50 

Zinc.Bpot 7.50  7  40 

Tin  39  50  40  00 

.Aluminum,  98to99pcroent  32.90  32  90 

OLD  METALS 

Cents  per  Pound  Cents  per  Pound 

Heavy  lopperaTid  wire         1300-13  50  12.00   13.00 

Mrass.heuvy 7   00      7   50  6   50-7  00 

nrnM.liuht                            5   50     6  00  5  00-5.50 

Lead,  heavy                              5  50-5  75  5  25-5  50 

Zinc,  old  scrap  4  00-4  50  4  00-450 
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The  Week 

IN  TRADE 


EXCEPT  in  the  Middle  West,  no  improvement  has  been 
noticed  in  the  electrical  market.  Thinjrs  generally 
seem  to  be  quiet.  In  the  East  prices  are  cut  to  pro- 
duce sales,  but  elsewhere  there  seems  to  be  a  greater  hesi- 
tancy to  tiike  such  a  step. 

Stocks  are  piling  up,  and  even  in  such  lines  as  porcelain, 
iron  conduit  and  hollow  ware  better  deliveries  are  begin- 
ning to  make  conditions  easier. 

No  change  is  seen  in  the  credit  or  collections  situation, 
nor  was  any  really  expected  prior  to  election.  The  amount 
of  new  building  keeps  contracting.  Labor  is  becoming  more 
efficient  and  more  plentiful.  Manufacturers  in  the  electrical 
line  are  beginning  to  lay  otf  men  as  the  demand  drops.  In 
some  factories  this  is  being  postponed  by  building  up  fac- 
to.y   stocks. 

The  trade  is  looking  forward  to  a  continued  dull  winter 
season,  but  with  a  decided  change  for  the  better  in  the 
spring. 

NEW  YORK 

Business  on  the  whole  is  just  about  moving  and  no  more, 
though  exceptions  are  presented  where  diligent  efforts  are 
resulting  in  good  sales.  On  .steel  goods,  such  a.s  conduit, 
outlet  boxes,  lock-nuts  and  bushings,  demand  continues 
strong  and  the  market  remains  undersupplied.  On  other 
material,  such  as  wire,  loom,  armored  cable,  etc.,  efforts  are 
concentrated  on  keeping  down  the  amount  of  surplus  stock. 

A  number  of  cancellations  to  jobbers  are  reported,  and 
some  price  cutting  on  overstocked  lines,  especially  wire,  is 
being  resorted  to  in  an  effort  to  liquidate  supplies.  Tht- 
view  of  the  situation  expressed  by  many  jobbers  is  opti- 
mistic, however,  as  in  these  cases  the  present  market  is  said 
to  have  been  foreseen  and  preparations  made  to  keep  do\vn 
inventories. 

Lamps  are  moving  well  with  some  sizes  short.  The  end 
of  the  daylight-saving  period  is  expected  to  boost  sales. 
Heaters  are  in  good  demand,  but  holiday  sales  of  appliances 
in  several  instances  are  not  expected  to  be  so  large  as  in 
other  years.  Collections  have  been  steadily  lengthening  and 
on  the  whole  are  very  poor  at  present,  with  more  attention 
given  to  pushing  accounts. 

Porcelain. — A  representative  jobber  quotes  3-in.  tubes  at 
$11  ix'r  1,000,  two-wire  unglazed  cleats  at  $2.5  per  1,000  and 
"Mail-it"  Knobs  at  $30  per  1,000  net,  in  barrel  lots.  Con- 
siderable scarcity  exists. 

Lamps. — The  discontinuance  of  daylight  saving  is  ex- 
pected to  augment  demand,  which  some  jobbers  report  good 
and  others  only  fair.  General  stocks  seem  good,  but  certain 
sizes  are  frequently  short.  Some  complaint  is  heard  re- 
garding supplies  of  40-watt  B  lamps,  100-watt  type  C  and 
round-bulb  lamps. 

Conduit. — Consti"uction  work  in  the  metropolitan  district 
has  caused  demand  to  hold  up  strongly.  Stocks  are  low, 
especially  in  the  small  sizes,  with  shipments  very  irregular. 
Quotations  range  all  the  way  from  $85  to  $97  per  1,000  ft. 
for  J-in.  black,  and  from  about  $110  to  $133  per  1,000  ft. 
for  3-in.  black. 

Flexible  .\rmored  Conductor. — The  local  market  is  almost 
shot  to  pieces.  Jobbers  are  having  considerable  difficulty 
in  keeping  down  stocks.  Cutting  of  prices  prevails.  No.  14 
two-wire  being  obtainable  as  low  as  $90  per  1,000  ft. 

Non-Metallic  Flexible  Conduit. — Some  distributers  are 
overstocked  as  demand  is  weak  at  present.  Price  cuts  are 
being  made.  A  representative  jobber  quotes  $30  per  1,000 
ft.  for   i-in.  and   3'2-in. 

Rubber-Covered  Wire. — Although  in  a  few  instances  good 
sales  are  reported  as  the  result  of  diligent  efforts,  general 


demand  is  weak  and  prices  are  soft.  Stocks  are  large 
though  kept  within  bounds.  Reports  are  current  of  No.  14 
selling  as  low  as  !9  per  1,000  ft.,  and  one  bona  fide  quota- 
tion of  $9.35  in  25,000-ft.  lots  was  made;  but  the  general 
market  still  holds  about  $10  to  $10.50  for  single-braid. 
A  large  distributer  has  just  received  word  of  a  drop  in 
base  price  from  26  cents  to  20  cents. 

Outlet  Boxes. — Considerable  scarcity  exists  under  strong 
demand,  and  stocks  are  poor.  The  discount  quoted  on  gal- 
vanized boxes  is  25  per  cent  and  on  black  30  per  cent. 

Lamp  Cord. — The  price  of  silk  cord  ranges  from  $48  to 
$50  per  1,000  ft.,  while  cotton  cord,  light,  is  quoted  at  from 
$32  to  $35,  and  heavy  from  $37  to  $40  per  1,000  ft.  Demand 
is  only  fair. 

Heaters. — Sales  are  fairly  heavy,  one  jobber  selling  more 
than  3,000  last  month.  Shipments  are  coming  through 
nicely,  but  the  size  of  stocks  varies  greatly. 

Heating  Appliances. — Electric  irons  are  plentiful,  but 
.some  jobbers  are  short  of  percolators  and  heating  pads, 
while  one  large  company  is  overstocked  on  the  whole  line. 
Demand  varies  from  fair  to  excellent,  but  the  view  is  ex- 
pressed in  several  quarters  that  Christmas  sales  will  not 
be  up  to  normal.  Shipments  of  goods  are  on  a  schedule 
basis. 

Lock-nuts,  Washers  and  Bushings. — The  market  is  under- 
supplied.    Demand  is  reported  good  and  stocks  are  not  large. 

Pole-Line  Hardware. — The  Electric  Service  Supplies  Com- 
pany increased  the  price  of  certain  galvanized  insulator  pins 
5  per  cent  in  the  latter  part  of  October  owing  to  the  cost 
of  malleable  iron.  On  some  types  of  cross-arm  braces,  etc., 
the  company  reduced  prices  5  per  cent  at  the  same  time. 


CHICAGO 

A  decided  feeling  of  optimism  is  noted  throughout  the 
industry  this  week  owing  to  the  fact  that  the  gradual  shrink- 
ing of  business  seems  to  have  been  checked  and  that  in- 
quiries in  most  lines  show  a  decided  increase.  The  cam- 
paign of  education  as  to  the  sound  foundation  of  present 
prices  in  the  industry  being  carried  on  by  jobbers  and  manu- 
facturers is  bearing  fruit,  and  the  feeling  is  general  that 
the  worst  of  the  slump  has  been  reached. 

Inquiries  by  the  railroads,  particularly  for  power  appa- 
ratus, are  coming  in  in  gratifying  numbers.  Talk  of  wheat 
strikes  has  complicated  the  collection  problem  in  the  agri- 
cultural districts,  but  no  serious  condition  has  arisen.  Some 
difficulty  is  reported  in  financing  farm-power  lines. 

Power  Apparatus. — Marked  increase  in  the  volume  of  in- 
quiries for  large  size  motors— above  5  hp. — is  noted  this 
week,  particularly  from  railroads.  Manufacturers  are  able 
to  ship  various  sizes  above  15  hp.  from  stock,  and  delivery 
on  those  sizes  not  in  stock  ranges  around  ninety  days.  Much 
speculation  as  to  the  future  of  prices  is  heard,  but  no  indi- 
cations of  a  cut  can  be  seen. 

Transformers. — A  sharp  drop  in  transformer  demand  for 
farm-power  use  has  been  felt.  The  attitude  of  the  farmer, 
who  seems  to  have  decided  to  sit  tight  and  await  the  future 
of  prices,  has  served  to  delay  several  rural-power  distribu- 
tion projects  and  to  cause  some  buyers  of  large  lots  of 
transformers  to  request  delayed  delivery.  Business  in  large- 
size  indoor  transformers  remains  about  normal. 

Copper  Wire. — The  most  recent  quotation  on  No.  8  bare 
wire  is  $24  per  100  lb.  in  200-lb.  lots,  and  that  on  No.  6 
is  $23.  Weatherproof  is  now  $31  per  100  lb.  for  No.  12  and 
$29  per  100  lb.  for  No.  10,  triple-braid  solid,  in  500-lb. 
quantities.     Demand  remains  normal  and  supply  prompt. 

Galvanized  Strand. — Factory  conditions  seem  to  be  im- 
proving as  deliveries  are  now  promised  in  thirty  to  sixty 
days  on  all  sizes.  Demand  is  apparently  abnormal,  but  the 
difficulty  in  obtaining  stock  is  probably  causing  some  dupli- 
cation of  orders.  Orders  are  being  accepted  on  an  open 
price  basis  only. 

Tools. — Supply  of  lineman's  tools  is  steadily  improving. 
Klein  tools  are  promised  now  in  from  thirty  to  sixty  days, 
whereas  two  months  ago  no  definite  promise  could  be  made. 
Orders  continue  to  be  placed  in  large  volume  at  date  of 
shipment  price. 
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Steel-Taped  Cable. — Trouble  in  obtaining  steel  tape  for 
armoring  has  delayed  production  to  such  an  extent  that 
deliveries  are  uncertain.  Demand  from  municipalities  re- 
mains strong  and  prices  are  still  held  open  awaiting  de- 
velopments. 

Heating  Appliances. — Retail  sales  show  some  increase  in 
the  past  week,  and  inquiries  for  Christmas  trade  are  very 
numerous,  giving  the  impression  that  holiday  business  is 
going  to  be  good.  Jobbers  are  in  position  to  supply  all  de- 
mand, and  prices  are  firm. 

Washing  Machines. — A  feeling  of  optimism  is  felt  this 
week  throughout  the  industry,  based  on  the  fact  that  retail 
sales  are  improving.  A  new  inclosed-type  machine  is  being 
marketed  at  a  retail  price  of  $225.  Inquiry  for  the  highest 
class  machines  for  Christmas  trade  is  lively  with  all  dealers. 


Appliances. — This  trade  holds  up  well  in  the  main,  but 
manufacturers  are  not  quite  so  hard  pushed  in  some  lines. 
Stocks  of  washers  and  cleaners  are  large,  and  evidences  are 
appearing  that  recent  shortages  in  hollow  ware  are  being 
made  up.  Generally,  prices  are  firm,  but  in  the  retail  trade 
some  cuts  are. encountered  here  and  there. 


BOSTON 

Business  contmued  uneven  at  the  close  of  last  week,  with 
slackness  in  some  lines  and  vigorous  activity  in  others. 
Boston  jobbers  are  still  handling  a  good  volume  of  trade, 
although  the  demand  for  fast-moving  supplies  has  quieted 
down  decidedly.  In  southern  New  England  distributers  re- 
port rather  dull  conditions,  accompanied  by  curtailment  in 
manufacturing  circles.  Where  overstocks  exist  prices  are 
relatively  weak,  and  wii-e  sagged  off  sharply  last  week  to 
lower  levels  than  for  some  time.  Only  a  small  amount  of 
curtailment  has  thus  far  been  observed  in  New  England 
electrical  factories  and  very  little  laying  off  of  labor.  Im- 
proved production  is  widely  noted  among  employees.  De- 
spite uncertainties  as  to  prices,  opinion  is  widely  prevalent 
that  the  outlook  for  business  is  excellent.  Collections  are 
fair,  even  in  localities  where  the  volume  of  trade  is  con- 
siderably reduced.  Stocks  are  running  overfull  in  many 
lines,  and  manufacturers  report  many  requests  for  post- 
poned shipments,  with  some  cancellations  also.  Deliveries 
are  greatly  improved  in  most  lines,  although  rigid  conduit 
and  small  motors  are  still  far  behind.  In  many  quarters 
there  has  been  marking  of  time  until  the  election  ceased 
to  be  an  issue. 

Wire. — Weatherproof  wire  dropped  to  a  23-cent  base  last 
week,  and  local  stocks  of  rubber-covered  wire  sold  down 
around  .$9  to  $9.50  per  1,000  ft.  in  5,000-ft.  lots  of  No.  14, 
one  sale  as  low  as  $8  being  reported  from  Connecticut.  Baie 
wire  fell  to  18J  to  19  cents  base.     Demand  is  only  fair. 

Flexible  Armored  Conductor. — This  material  is  in  good 
supply,  with  current  quotations  around  $85  per  1,000  ft.  in 
5,000-ft.  lots,  single-strip,  No.  14.  Not  much  change  in 
demand  is  noted. 

Motors. — Shipments  are  improving  on  small  motors  as 
manufacturing  facilities  gradually  begin  to  overtake  the 
demand.  In  the  textile  and  leather  industries  a  good  deal 
of  reconstruction  of  motor  drives  is  under  way. 

Fuse.s. — A  brisk  demand  is  noted  and  one  of  the  leading 
manufacturers  reports  inability  to  fill  orders  with  satisfac- 
tory speed.  Reductions  in  the  price  of  brass  have  not  yet 
been  reflected  in  fuse  prices,  and  stocks  are  none  too  large. 

Rockets. — .Jobbers  are  buying  little  schedule  material  just 
now,  and  many  cancellations  are  being  received  by  manu- 
facturers. Improved  demand  is  anticipated  before  long, 
however.  Prices  are  steady,  with  the  following  typical  case- 
lot  quotations:  Pulls  50  cents  net,  keys  28  cents,  and  key- 
less sockets  26  cents. 

Rigid  Conduit. — Pipe  is  ooniing  into  New  England  in  a 
little  better  volume.  A  relaxation  of  prices  is  expected  in 
some  quarters,  but  speaking  generally,  stocks  are  not  any- 
where  near  normal. 

Lightning  Arresters. — Business  is  brisk,  and  it  is  difficult 
to  obtain  shipments  from  manufacturers. 

Oil  Circuit  Breakers. — Larger  sizes  are  handicapped  on 
delivery  on  account  of  the  shortage  of  steel  castings.  Or- 
ders are  coming  in  well  and  both  central-station  and  indus- 
trial   improvements    are    responsible. 

Kadiator.s. — Stocks  are  still  equal  to  the  demand,  owing 
largely  to  long-continued  warm  weather.  Retail  displays 
of  radiant  heaters  are  exceptionally  extensive.  Prices  are 
steady. 


ATLANTA 

A  slight  increase  in  the  price  of  cotton  during  the  past 
few  days  has  lent  a  more  optimistic  tone  to  the  rural  dis- 
tricts and  will,  in  all  probability,  stimulate  ginning  and 
marketing  of  the  product.  This  should  help  collections. 
Demand  for  building  material  is  light,  and  while  electrical 
jobbers  report  that  supplies  of  electrical  material  required 
in  this  line  continue  to  move  satisfactorily  there  has  been 
a  considerable  falling  off  in  the  number  of  new  orders. 
Hardware-store  sales  in  the  Si.Nth  Federal  Reserve  Dis- 
trict show  an  increase  in  all  states,  except  Louisiana  and 
Florida,  where  reductions  of  71  per  cent  are  reported.  This 
condition  is  similar  to  that  existing  in  the  electrical  jobbing 
trade.  Building  permits  of  eighteen  principal  Southern 
cities  for  September  number  1,903,  valued  at  $3,839,397, 
an  increase  of  $346,000  over  September,  1919. 

Stocks  of  materials  continue  to  be  received  in  growing 
quantities,  and  at  the  recent  meeting  of  the  Southern  job- 
bers it  developed  that  they  were  in  a  fair  way  to  find 
themselves  overstocked  in  loom,  wire,  key  sockets  and 
socket  specialties. 

Wire. — A  sharp  break  occui-red  in  the  market  on  Oct.  28, 
the  price  of  rubber-covered  falling  to  20  cents  and  weather- 
proof to  22-cent  base.  Large  stocks  are  reported  through- 
out the  territory,  but  orders  are  only  fairly  satisfactory. 

Fans. — New  fan  prices  have  just  been  announced,  desk 
and  bracket  fans  being  increased  from  5  per  cent  to  10 
per  cent  and  ceiling  fans  from  10  per  cent  to  20  per  cent 
over  last  year.  The  ceiling-fan  business  in  this  section 
continues  fair,  as  orders  from  the  southern  portion  of  the 
territory  are  received  throughout  the  winter  months.  Stocks 
are  reported   in  fair  condition. 

Christmas  Specialties. — Jobbers  report  retailers  placing 
satisfactory  orders  for  nearly  all  lines  of  Christmas  goods. 
Hollow  ware,  which  is  beginning  to  come  in  in  limited  quan- 
tities, is  reported  quite  popular.  Toys  are  also  in  con- 
siderable demand. 

Sewing  Machines. — The  dullness  reported  in  this  line 
several  months  back  continues.  Some  jobbers  express  the 
opinion  that  this  specialty  will  be  handled  in  future  largely 
by  the  regular  sewing-machine  trade.  All  jobbers  have 
good  stocks  on  hand  at  present  and  are  not  placing  new 
orders. 

Cross-.\rms. — Fair  stocks  of  cross-arms  are  on  hand  and, 
like  all  other  pole-line  material,  are  moving  satisfactorily, 
fir  arms  of  the  standard  type  being  the  most  popular. 
Prices,  lots  less  than  1,000  linear  feet,  two-pin,  3-ft.,  79 
cents;  four-pin,  4-ft.,  $1.05;  six-pin,  6-ft.,  $1..59.  Pins, 
1]  in.  X  8  in.,  $3. .50  per  100;   U  in.  x  9  in.,  .$6  per  100. 

Porcelain. — A  slight  improvement  in  the  supply  of  porce- 
lain is  to  be  noted,  one  of  the  largest  jobbers  reporting  that 
a  generous  supply  of  knobs,  tubes  and  cleats  has  recently 
been  received.  Prices:  "Nail -it"  knobs,  $4.65  per  100; 
I'h-in.  X  4-in.  tubes,  standard  packages,  $1.77  per  100; 
cleats,  two-wire,  unglazed.  $2.50  per  100. 


ST.  LOUIS 

The  electrical  market  here  has  been  quieter  this  week 
than  last  week,  some  jobbers  reporting  sales  almost  as 
small  as  those  of  their  poorest  week  in  September.  The 
October  volume  of  business  will  measure  up  well,  however, 
with  that  of  the  preceding  month,  which  was  quiet  also. 

Some  readjustment  has  already  taken  place  in  the  St. 
Louis  market,  copper  wire  being  considerably  weaker  than 
it  was  three  weeks  ago.  The  sentiment  is  general  that  loom 
and  porcelain  are  due  to  follow,  practically  all  St.  Louis 
jobbers  having  big  stocks  of  both.  However,  15  per  cent 
is  the  maximum  decline  expected  on  most  articles,  which 
compares   very   favorably    with    the   cut   of   from    35   to   .'^0 
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per  cent  that  is  now  prevailinp:  in  the  textile  market  here. 

Stoclts  are  in  very  pood  condition  on  most  items  and 
overstocks  of  others  are  accumulating  because  of  cancel- 
lations and  pood  deliveries  from  manufacturers.  Retail 
demand  is  very  lipht,  and  utilities  and  industries  are  cominp 
very  rapidly  to  the  point  wheie  they  are  buying  only  for 
maintenance  work  and  to  finish  installations  started  some 
time  apo.  Jobbers  report  that  the  buying  even  for  main- 
tenance work  is  closer  than  it  was  a  year  ago. 

Stamped -Steel  Hexes. — Stocks  are  spotty,  some  jobbers 
reporting  them  scarce  and  hard  to  pet,  others  sayinp  they 
have  fair  stocks  and  can  pet  fair  deliveries  from  manu- 
facturers. The  demand  is  pood  considerinp  the  supply,  as 
there  is  still  a  fair  amount  of  rewirinp  poinp  in. 

RJRid  Conduit. — Stocks  of  ij-in.  black  iron  conduit  show 
signs  of  improvement  after  beinp  virtually  off  the  market 
for  several  weeks.  It  is  still  hard  to  obtain,  however,  and 
the  i-in.  size  is  extremely  scarce.  Larper  sizes  are  easy, 
but  the  small  palvanizcd  conduit  is  short.  Prices  are  steady 
at  .$80  per  1,000  ft.  of  i-in.  in  lots  of  .''>,000  ft.  or  more  and 
$110  per  1,000  ft.  of  iJ-in.  in  lots  of  the  same  size.  The 
1-in.  black  is  quoted  at  .$148  per  1,000  ft. 

Motors. — The  motor  situation  shows  very  little  chanpe. 
Fractional -horsepower  motors  are  plentiful  with  a  slow 
demand.  Larpe  motors  are  fairly  easy  also,  with  normal 
deliveries.  Sizes  between  2  hp.  and  20  hp.  are  harder  to 
pet.  There  is  a  strong  (leman<l  beinp  manifested  for  small 
industrial  installations  in  the  oil  fields  and  in  the  ricc- 
prowinp  sections  of  the  South. 

Insulators. — Both  33,000-volt  and  fi.fiOO-volt  porcelain  in- 
sulators remain  scarce  with  a  steady  demand.  Some  job- 
bers report  public  utilities  orderinp  ahead  for  extensions 
contemplated  for  next  sprinp.     Prices  are  stationary. 

Washinp  Machines. — Some  jobbers  report  better  demand 
than  others,  but  on  the  whole  the.  last  two  months  have 
seen  a  very  slow  business.  Stocks  are  large  but  prices  are 
remaining  firm. 

Conduit  Fittings. — These  are  moving  slowly  and  there 
are  larpe  stocks   in  jobbers'  hands.     Prices  are  steady. 

Irons. — Stocks  here  are  spotty,  but  jobbers  can  pet  imme- 
diate delivery  from  manufacturers  to  supply  all  their  needs. 
Dealers  report  a  fair  demand. 

Holiday  Trade. — From  present  indications  this  will  be 
considerably  smaller  than  last  year,  unless  there  is  an 
eleventh-hour  rush  by  dealers  to  fill  out  their  stocks.  Some 
jobbers  say  that  if  the  volume  of  holiday  trade  is  75  per 
cent  of  what  it  was  last  year  they  will  be  satisfied. 

SALT  LAKE  CITY— DENVER 

This  week  records  little  if  any  chanpe  in  the  status  of 
the  electrical  trade.  Neither  dealers  nor  jobbers  can  see 
very  far  ahead  with  reassurinp  certainty.  They  are  try- 
inp  to  play  the  pame  safely  by  meetinp  the  demands  as 
they  arise  and  refraininp  from  speculative  plunging.  Whole- 
sale houses  are  trying  hard  to  unload  excessive  stocks, 
while  dealers  seem  to  be  risking  losses  on  price  advances 
rather  than  take  on  merchandise  for  which  there  is  no  de- 
mand in  sight.  Dealers  that  have  been  consistent  and  per- 
sistent advertisers  are  noting  a  steady  increase  in  their 
volume  of  trade.  A  merchant  typical  of  this  class  reports 
a  9  per  cent  increase  in  October  over  September.  He  ad- 
mits, however,  that  vigorous  selling  methods  are  required. 

Demonstrating  in  the  homes  of  prospective  buyers  is  prov- 
ing an  effective  selling  method  and  is  being  done  very  ex- 
tensively by  dealers.  A  liberal  credit  arrangement  is  often 
the  clinchinp  arpunient  in  the  sale  of  such  electrical  utilities 
as  vacuum  cleaners  and  washers.  \  decided  pick-up  in  trade 
is  looked  for  at  holiday  time,  and  considerable  preparation 
is  being  made  accordingly.  During  the  past  month  dealers 
have  noted  that  the  retail  trade  has  fluctuated  with  the 
changing  spells  of  fair  and  stormy  weather.  Sunny  days 
bring  the  shoppers  out,  while  storm  has  a  very  depressing 
effect  on  business.  Many  electrical  workers  are  havinp  to 
seek  employment  in  various  other  fields  on  account  of  in- 
activity in  all  lines  of  building.  Merchandise  is  abundant 
:n  all  commercial  lines,  while  electrical  products  required 
in  building  continue  short. 


SEATTLE— PORTLAND 

Electrical  supplies  in  the  Seattle  and  Puget  Sound  ter- 
ritory are  moving  as  well  as  could  reasonably  be  expected. 
Stocks  continue  to  improve  in  most  lines,  with  the  exception 
of  motors,  rigid  conduit  and  porcelain.  Construction  work 
during  the  past  week  showed  further  decrease,  although 
authorities  insist  that  building  prospects  were  never 
brighter.  Material,  with  the  exception  of  cement,  is  fairly 
plentiful,  and  the  supply  of  building  labor  far  exceeds  the 
demand.  The  disorganization  subsequent  to  the  adoption 
of  the  open-shop  policy  by  master  builders  apparently  has 
passed. 

Portland  manufacturers  report  that  while  business  is  ac- 
tive, it  is  appreciably  slower  than  it  has  been.  Stocks  there 
are  not  improvinp  materially.  A  shipment  of  black  iron 
conduit  has  been  received  which  puts  that  line  in  excellent 
shape  for  a  time.  The  sale  of  household  appliances  is 
showinp  further  improvement  as  is  also  the  lamp  movement. 
Price  adjustments  due  to  the  increased  freipht  rates  have 
practically  all  been  made.  These  freight  increases  have  in 
many  instances  been  absorbed  by  the  jobbers,  in  most  cases 
on  broken-package  (|uantities,  but  in  standard  quantities  in 
some  cases  a  slight  additional  charge  has  been  made. 
Washing  machines  have  had  a  slight  increase  because  of 
freipht.  On  heating  appliances,  however,  there  has  been 
no  additional  charpe.  The  credit  condition  continues  to  be 
in  bad  shape.  Contractinp  business  in  general  is  satisfac- 
tory, although  some  contractors  have  very  little  to  do.  Some 
dealers  appear  somewhat  pessimistic,  but  in  peneral  those 
who  hustle  find  all  they  can  take  care  of. 

Holiday  Toys. — Seattle  jobbers  have  not  accumulated  or 
ordered  very  large  stocks,  as  the  movement  of  toys  in  past 
years  did  not  warrant  the  step. 

Portable  Lamps. — In  expectation  of  a  heavy  holiday  de- 
mand jobbers  placed  fairly  larpe  orders  and  these  are  be- 
ginninp  to  arrive.  Silk  shades  have  been  stocked  more 
heavily  than  last  year.  Retailers'  orders  arc  just  bepin- 
ning  to  come  in,  and  from  indications  sales  will  exceed  those 
of  former  years. 

Water  Heaters. — These  are  selling  better  than  was  origi- 
nally expected.  Stocks  are  in  good  shape  and  replacements 
are  coming  through  satisfactorily.  Prices,  contrary  to  ex- 
pectations, have  not  advanced  materially. 

Electric  Ironers. — Propaganda  by  jobbers  and  window 
demonstrations  by  dealers  are  stimulating  sales.  The  field 
has  not  been  much  worked  in  this  section,  but  the  trade  is 
beginning  to  realize  the  possibilities  in  this  line.  The  price 
is  all  that  is  holding  down  the  volume. 

Schedule  Material. — "n  spite  of  decreasing  residence  con- 
sti-uction  demand  is  fairly  active  for  repair  and  extension 
work.     Prices  are  steady  and  stocks  are  in  fair  condition. 


SAN  FRANCISCO 

Light  buying  is  the  rule,  and  examination  of  jobbers' 
orders  reveals  the  fact  that  unit  packages  and  coil  lots  pre- 
dominate. Early  rains  have  encouraged  the  belief  that  this 
winter  will  be  the  long-awaited  and  hoped-for  wet  winter. 
An  unusually  hot  spell  has  put  the  necessary  finishing 
touches  on  the  fall  crops. 

Rubber-Covered  Wire. — The  present  price  on  N'o.  14 
single-braid  solid  is  $12  per  1,000  ft.  in  .5,000-ft.  lots,  in 
which  most  of  the  sales  are  made.  Local  stocks  are  excel- 
lent, not  only  in  the  standard  house-wiring  sizes  but  also  in 
unusual  strandings  and  braidings. 

A'acuum  Cleaners. — This  is  again  the  most  popular  house- 
hold device,  good  sales  being  made  through  the  practice  of 
assigning  active  salesmen  on  each  make  to  aid  the  dealer 
in  his  efforts.  These  flying  circuses  are  accomplishing 
results  now,  although  whether  such  a  method  of  sellinp 
produces  permanent  effects  is  yet  to  be  seen. 

Lamps. — Stocks  are  pood  and  factory  deliveries  prompt. 
The  approach  of  shorter  daylipht  periods  has  produced 
increased  buyinp  and  accentuated  the  already  keen  com- 
petition for  new  and  renewed  contracts. 

Reflectors. — Industrial  lighting  lines  are  depleted  by  the 
demand  due  to  propaganda  in  support  of  better  illumination. 
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New  Apparatus  &  Appliances 

A  Record  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Small  Alternating-Current 

Motors 

A  line  of  "Twin-R"  fractional-horse- 
power alternating-current  motors  for 
household    and    industrial    applications 


HAS  SPLASHPROOF  BEARINGS 

has  been  put  on  the  market  by  the 
American  Radio  &  Research  Corpora- 
tion, Park  Row  Building,  New  York 
City.  Production  is  concentrated  for 
the  present  on  J-hp.,  4-hp.  and  J-hp. 
sizes.  They  are  wound  for  110  volts 
or  220  volts. 


Transportable  Power  Plant 

A  mobile  power  unit  for  driving 
small  portable  conveyors  used  in  mining 
has   been   designed   by   the   New   York 
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COMPLETE  GENERATING  PLANT  MAY  BE 
HAULED  AROUND 

Engineering  Company,  2  Rector  Street, 
New  York.  This  "Ludlum  Dynamobile" 
consists  of  a  Ludlum  water-tube  marine 
boiler,  a  steam  turbo-generator  unit, 
switchboard,    boiler-feed    pump,    feed- 


water  heater,  condenser  and,  if  desired, 
a  superheater — all  mounted  on  a  steel 
frame  carried  on  wheels.  The  outfit 
can  be  furnished  for  burning  any  kind 
of  fuel.  The  combustion  chamber  is 
surrounded  by  the  water-filled  steam 
generating  parts  of  the  boiler.  The 
sizes  vary  from  10  kw.  to  200  kw. 


Magnetic  Separator 

A  separator  for  removing  iron  from 
non-magnetic  material  is  being  manu- 
factured by  the  Butte  Electric  &  Man- 
ufacturing Company,  534  Folsom 
Street,  San  Francisco,  Cal.  The  mate- 
rial is  passed  over  an  electrically  mag- 
netized drum  on  a  conveyor  belt,  the 
non-magnetic  material  falling  by  gi-av- 
ity  into  a  suitable  receiver  while  the 
magnetic  material  is  held  against  the 
belt  until  it  leaves  the  drum,  at  which 
time  it  drops  off  and  may  be  collected 
in  another  receiver.  The  drum  comes 
regularly  in  sizes  of  12  in.  in  diameter 
and   from    14    in.    to   24    in.    in    length. 


INotes  on  Recent  Appliances 

Washing  Machine 

A  washing  machine  has  been  placed 
on  the  market  by  the  Vulcan  Manufac- 
turing Company,  1511  Cypress  Street, 
Kansas  City,  Mo. 


Cut-Out  and  Switch  Box 

A  metal  cabinet  for  inclosing  cut- 
outs and  switches  has  been  placed  on 
the  market  by  the  United  Metal  Box 
Company,  514  West  Forty-sixth  Street, 
New  York  City. 


Extension  Holds  Cord  Clear  of 
Fixture 

A  switch  extension  for  bringing  the 
pendent  switch  or  the  pull  switch  clear 
of  the  lighting  fixture  has  just  been  de- 
veloped by  the  St.  Louis  Brass  Manu- 
facturing Company,  St.  Louis,  Mo.  T,he 
extension  is  in  the  form  of  an  arm, 
made  of  steel,  zinc-plated  and  rust- 
proof, to  be  attached  to  the  junction  box 
or  screwed  to  the  ceiling. 


Heating  Units  for  Irons, 
Radiators,  Etc. 

Heating  units  for  use  in  radiators, 
flatirons,  water  vessels,  etc.,  have  been 
developed  by  the  Prometheus  Electric 
Company,     511      West     Forty  -  second 


Flat-Coil  Dial  Resistance  Boxes 

The  dial  decade  resistance  boxes  re- 
cently brought  out  by  the  Pyrolectric 
Instrument  Company,  636  East  State 
Street,  Trenton,  N.  J.,  are  made  up  of 
ten  flat  coils  arranged  one  above  the 
other  on  a  brass  core  which  is  held  by 
two  bakelite  ends.  These  flat  coils 
are  impregnated  with  moisture-proof 
wax.  The  dials  are  made  with  a  re- 
sistance which  can  be  varied  in  ten 
steps.  The  total  resistance  is  1  ohm  in 
the  smallest  size  and  1,000  ohms  In  the 
largest.  Units  are  made  to  contain 
from  one  to  five  dials  in  one  case. 


HEATING    UNITS    FOR    APPLIANCES 

Street,  New  York  City.  These  units 
are  made  by  a  process  of  coating  mica, 
producing  a  flat  surface  the  entire  area 
of  which  gives  off  heat.  The  units  il- 
lustrated herewith  are  a  standard 
radiator  unit  of  500  watts  capacity, 
a  5-lb.  flatiron  unit  rated  350  watts 
and  a  water  vessel  unit  rated  150  watts. 


Electrically    Driven   Automatic 
Valve  Grinder 

An  electrically  driven  valve  grinder 
with  attachment  for  grinding  a  reseat- 
ing tool  has  recently  been  introduced  to 
the  automobile  trade  by  the  Franklin 
Machine  Tool  Company,  Springfield, 
Ohio.  There  are  three  units  to  the  ma- 
chine, the  J-hp.  Westinghouse  driving 
motor,    the    grindstone    and    the    valve 


Horn     VAl.VE    ANI>    OUINU    WllKEL    TURN 


Flashlight 


A  flashlight  with   a  luminous  button  holder,   which   also   has  an   attachment 

has  been   placed  on   the  market  by  the  for    holding    the    reseating    tool.      The 

United    States    Electric   Manufacturing  grindstone    and    valve    holder    are    at- 

Company,     300     West     Thirty-seventh  tached  by  belt  drives  to  motor  and  valve 

Street.  New  York  City.  lip  am'  stone  turn  agiiinst  each  other. 
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MANUFACTURERS'  ACTIVITIES 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


TIIR  WADSWOJtTH  EI.KCTIUC  COM- 
I'ANV,  t'oviiiKton,  Ky..  has  Just  completed 
Us  plans  f(ir  recapitalization  from  $150,000 
to   $500,000. 

CITARI.RS  F.  NORTON  lias  rcttirnPrt  to 
the  Ilowfll  Klpctric  Motors  Company.  How- 
ell, Mich.,  a.s  Keiicral  niana^rer  under  the 
enlarged  program  of  expansion.  Mr.  Nor- 
ton was  Cli'Velatul  manager  of  tlie  Elex:- 
Tiiu-AL  WoRM>.  Mr.  Norton  was  one  of  the 
founders  of  tlie  HowiU  company.  RoinR 
from  that  oonipany  to  the  Eleotricai. 
Would  staff  in  11119. 

OKNKUAI.,  EI-ICCTUIC  COMPANY  OF- 
FEU.S  STOCK  TO  EM  I'l.O  YEIOS — Under 
authority  conferred  by  Its  shareholders  at  a 
recent  meeting,  the  Oeneral  Electric  Com- 
pany offers  to  its  employees  the  privilege 
of  subscrlhing  for  ouo  to  ten  shares  of  its 
capital  mock  at  the  jirico  of  $i:i6  per  share. 
There  will  ho  a  credit,  amounting  to  $20 
per  share,  against  the  subscription  price, 
which  will  represent  a  net  return  .Kubstan- 
llally  the  same  as  tliat  which  would  be 
enjoyed  by  any  one  purchasing  stociv  on  an 
Installment  plan,  paying  Interest  on  de- 
ferred Installments  and  receiving  casli  and 
stock  divldend.s.  Certificates  of  stock  will 
be  Issued  to  the  subscribers  only  when  pay- 
meats,  incluiling  any  other  credits,  amount- 
ing to  $116  per  share  shall  have  been  made. 
If  the  number  of  shares  subscribed  for 
shall  exceed  the  number  of  shares  availa- 
ble for  Buhscriptlon,  the  company  reserves 
the  right  to  retiuce  any  or  .ill  suliscriptlons 
In  excess  of  one  share.  Payment.s  will  be 
made  by  deductions  from  salary  or  wages 
In  twenty-nine  monthly  installments  of  $4 
for  each  share  subscribed  for  or  in  llfi 
weekly  Installments  of  $1  for  each  share 
subscribed  for.  A  subscriber  may  with- 
tlraw  from  his  subscription  agreement  aiiy 
time  iirior  to  his  decision  to  make  tinal 
payment  and  take  his  stock  certificate.  In 
<'ase  of  withdrawal  the  total  amoimt  paid 
by  him  by  deductions  from  salary  or  wages, 
plus  Interest  at  the  rate  of  7  per  cent  per 
annum,  will  be  refunded.  The  same  pro- 
<;edure  will  he  followed  where  a  subscriber 
(teases  to  be  an  employee  before  his  i)ay- 
mcnts   are   completed. 

FRANKI-IN  r.  WTT,P.S  has  severed  his 
connection  with  the  Irvington  Varnish  it 
Insulatlon  Comjiany  to  become  vice-presi- 
dent of  the  Standard  Insulator  Company, 
Rutherford,  N.  .1..  manufacturers  of  var- 
nished combric,  oiled  paper,  oiied  silk  and 
various  kinds  of  varnisheti  treated  tapes. 
,\Ir.  Wilds  was  formerly  with  the  .Mica  In- 
sulator Company,  the  Kintuiite  i'ompany 
and  the  Keene  jlica  Products  Company. 
and  for  the  pa.ot  ten  years  has  bi-en  with 
the  Irvington  Varnish  &  Insulator  Com- 
pany. 

THE  WESTINOIIOUSE  ELECTRIC  & 
MANllFAl^TUUlNC,  COMPA.NY  h.is  an- 
nounce<l  that  negotiations  are  being  closed 
for  the  inirchase  of  the  plant  and  iiroperty 
of  the  Indepentleut  Lamp  &  Wire  Company 
at  Rochester.  Pa.  Although  this  plant  was 
formerly  used  for  the  manufacture  of 
Riassware,  the  Westingliouse  company  pl.ajts 
to  utilize  it  for  the  production  of  mlcarta 
materials  of  all  kinds,  as  well  as  repair 
parts  tor  electrical  machinery.  This  plant 
has  a  total  door  space  of  upward  of  130, oon 
sq.ft. 

R.  H.  RICE  DENIES  WAGE  CUT  IS 
PLANNED. — Neither  wage  cutting  nor  a 
general  lay-off  Is  considered  by  the  Lynn 
works  of  the  General  Electric  Compan.v.  de- 
clared R.  H.  Rice,  manager  of  the  plant,  at 
a  meeting  of  employees'  reiiresentatives  last 
week.  About  200  were  In  attendanci-  at  a 
«upi>er.  which  was  followed  by  a  talk  on 
production  by  J,  M.  Davis,  production 
manager  of  the  Lynn  factory,  and  Mr, 
Rice's  address  on  the  business  outlook.  "The 
latter  pointed  out  that  business  is  decreas- 
ing, but  that  a  large  volume  of  orders  still 
remains  on  the  comi>any's  Viooks.  He  ap- 
pealed to  the  employees  to  give  reasonable 
Service  in  the  delivery  of  these  orders,  thus 
enabling  the  plant  to  "carry  on"  until  the 
tide  of  business  returns.  Mr.  Rice  said  that 
If  orders  are  neglected  and  deliveries 
lengthened   unduly,    orders   will    be   canceled 


and  the  good  will  of  customers  lost  For 
months  the  plant  has  been  working  on  parts 
of  ecjuipment  which  cannot  be  Immediately 
applie<l  to  shipments,  and  the  time  lias 
come  to  call  a  lialt  on  such  work.  Manager 
Rice  said  that  while  some  employees  would 
have  to  be  laid  off.  the  number  will  be 
made  as  small  as  possible  and  the  time  cut 
:ia  short  as  possible.  He  vigorously  denieil 
that  the  plant  would  be  shut  down  longer 
than  necessary  to  lake  the  regular  Novem- 
ber  Inventory. 

HEATER  CORD  STANDARDS.— Pages 
for  the  I'nderwrlter.s'  Laboratories'  code 
for  electrical  appliances  giving  the  new 
standard  for  Iieater  cord  were  distributed 
very  recently.  This  standanl  was  recently 
adopted  by  the  industry-conference  for 
rubber-covered  wires  and  cables  and  by 
the  laboratories'  electrical  council,  and  it 
supersetles  all  instructions  i>reviously  issued 
on   this  subject, 

J.  L.  I.,ONG  has  secured  from  L.  M. 
Grant  and  others  a  controlling  interest  in 
the  Continental  Pipe  Manufacturing  Com- 
liany,  manufacturer  of  wooden  flumes, 
Seattle,  Wash,  ilr.  Grant  is  no  longer  with 
the    company. 

THE  PIIORCE  FUSE  CORPORATION 
OF  RLIFFALO,  N.  Y.,  announces  the  ap- 
pointment of  Emory  M.  Coffin  as  sales 
manager,  succeeding  P.  S.  Kleea 

THE  KENTUCKY  ELECTRIC  LAMP 
t^OMl'ANY,  Owensboro.  Ky..  has  purcliased 
the  license,  machinery  and  good  will  of  the 
Davis  Tungsten  Lamp  Company,  Weehaw- 
ken.  N,  J,,  making  possible  a  great  increase 
in  the  production  of  tungsten  lamps.  The 
affairs  are  in  charge  of  Roy  Burlew,  for- 
merly sales  manager  of  the  Novelty  In- 
canilescent  Lamp  Company,  and  the  factory 
is  under  the  supervision  of  M,  E.  Pierson, 
formerly  superintendent  of  the  Novelty 
company,  .Joseph  Kay.  of  Emporia,  Pa.,  is 
president,  and  A.  Crady.  of  Emporia.  Is 
treasurer.  The  sales  ottices  and  factory 
will  continue  at  Owen.sboro,  Ky. 

THE  J.  B.  ENGINEERING  SALES 
COMl'ANY  has  been  appointed  Connecticut 
-sales  agent  of  the  Conveyors'  Corporation 
of  America,  formerly  the  American  Steam 
Conveyor  Corporation.  Offices  are  at  60 
Prospect  Street,  Hartford.  Conn,  This 
comiviny  is  owned  by  John  Breslau,  for- 
m«rly  sales  engineer,  manager  of  publirity 
iind  production  manager  of  the  Terry 
Steam  Turbine  Company.  The  J.  B.  Engi- 
neering Sales  Company  is  sales  agent  for 
the  Griscom  Russell  Company  and  the 
Terry  Steam  Turljine  Company  in  Connec- 
ticut. 

THE  YOUNGSTOAVN  SHEET  &  TUBE 
COMPANY  has  just  put  in  operation  a 
plan  whereby  ejnployees  may  subscribe  for 
stock,  to  be  paid  for  In  Installments,  at 
fifteen  points  less  than  the  market.  The 
plan  further  provides  for  permanency  of 
employment  by  giving  the  employee  who 
keejis  his  stock  a  bonus  of  $5  per  share 
for  Ave  ye.ars  after  the  stock  has  Deen  paid 
up. 

THE  EDISON  LAMP  WORKS  of  the 
General  Electric  Comp.any  announces  that 
permanent  installations  of  the  industrial 
lighting  exhibit  are  being  arranged  in  the 
larger  industrial  centers,  A  series  of  por- 
table exhibits,  plans  for  which  will  be  an- 
nounced later,  will  take  care  of  those  sec- 
tions not  reached  by  the  permanent  instal- 
lations. 

E.  C.  STOCKDALE  has  returned  to  the 
Page  &  Hill  Company  as  general  sales- 
man.ager.  with  present  headquarters  at  19 
South  LaSalle  Street,  Chicago.  For  the 
past  two  and  a  half  years  he  has  served 
in  tlie  army  in  one  branch  and  another  and 
rose  to  the  rank  of  lieutenant  colonel.  Col- 
onel Stockdale.  prior  to  entering  the  pole 
industry  In  191-1,  was  purchasing  agent 
with  Stone  &  Webster  In  the  construction 
of  the  plants  of  the  Mississippi  River  Power 
Company  at  Keokuk,  la.,  and  the  Minne- 
apolis General  Electric  Company.  He 
opened   up  the  Chicago  office  of  the  Page  & 


Hill  Company  Jan,  1,  1914,  and  remained 
there  In  charge  until  he  entered  the  service 
In    May,    1917. 

THE  VAN  DORN  ELECTRIC  TOOL 
rO.MPANY,  Clevel.-uid,  Ohio,  Is  marketing 
in  Ohio  a  new  Issue  of  8  per  cent  cumul  i- 
tlve  preferred  stock.  This  company,  which 
makes  portable  electrically  driven  t<  ols, 
was  organized  in  191.'1  to  take  over  the  totjl- 
making  department  of  the  Van  Dorn  & 
I>utton  Company.  Us  salefi  for  the  last 
four  vears  ended  June  .10  have  been:  1917, 
$44,-), 997:  1918.  $714,70,';;  1919,  $l,o:il,5i:!  ; 
1920,    $1,190,815. 

THE  BENJAMIN  ELECTRIC  MANU- 
FACTURING COMPANY  Canadian  and 
American  representatives  held  a  meeting 
recently  at  Niagara  Falls,  Ontario,  to  dis- 
cuss and  draw  up  1921  sales  plans.  Chancer 
in  and  addition  to  the  Benjamin  products 
Were   suggested. 

NEW  METHOD  OF  PACKING  MINIA- 
TURE LAMPS  EFFECTS  ECO.N'OMY  IN 
SPACE  AND  COST. — Following  a  great 
deal  of  experimental  work,  the  Edison 
Lamp  Works  of  General  Electric  Company 
announce  a  new  method  of  packing  Edison 
miniature  "M,azd.a"  lamps  that  is  said  to  be 
a  great  Improvement  over  the  old.  The 
system  is  similar  to  the  method  of  jiacking 
large  tungsten  l.imps  adopted  by  the  com- 
pany In  the  recent  past.  The  principal  ad- 
vantages claimed  for  the  new  method  are 
a  s.aving  of  about  40  jier  cent  in  weight  and 
80  per  cent  In  space,  the  elimination  of  ex- 
celsior, reduction  of  breakage  in  handling 
and  greater  ease  in  m.iking  up  an  a.sson- 
ment  of  miniature  lamps.  Under  the  old 
method  of  i>acking  there  were  five  lamps 
to  a  carton,  and  each  lamp  was  placed  in  a 
"Climax"  wrapper  and  the  cartons  packed 
with  excelsior  in  an  outer  container.  The 
wr.apper  enabled  the  lamp  to  fall  out  and 
gave  no  i)rotectlon  to  the  end  of  the  bulb. 
Hence  an  individual  lamp  carton  was  userl 
on  each  Lamp,  but  these  did  not  give  suf- 
ficient cushioning  effect  to  prevent  break- 
age. The  difficulty  was  solved  by  the  de 
velopment  of  a  wrapper  consisting  of  a 
strip  of  corrugated  i)aper  to  which  was 
fastined  a  piece  of  smooth  paper.  The 
lamp  is  rolleil  up  in  the  wrapper  and  the 
ends  of  the  smooth  paper  twisted  to  hold 
the  lamji  in  jdace.  The  twisted  ends  In- 
cidentally jirotect  the  tip  of  the  liulb  and 
the  wr.apper  thus  gives  reasonable  protec- 
tion from  breakage,  it  is  stated.  To  find 
a  i)aper  tough  enough  not  to  tear  and  yet 
fine  enough  to  allow  printing  on  it  offered 
some  difficulty,  but  these  wrappers  are  now 
being  made  by  an  autom.itlc  machine 
which  turns  out  80,000  per  day.  Tests  to 
determine  the  efficiency  of  the  new  wrap- 
pers in  preventing  lireakage  have  shown 
excellent  results.  Handling,  which  resulted 
in  about  4  per  cent  breakage  with  the  old- 
style  packing,  showed  no  Lamps  broken  will 
the  new.  .\s  an  example  of  the  saving  in 
space  and  weight  tiiat  is  also  effected,  a 
representative  size  with  the  old  excel- 
sior iiacking  weighs  7  lb.  and  takes  up 
2.362  cu.ln.  of  space  in  a  100-lamp  box. 
while  the  new  system  of  packing  tor  the 
same  lamp  and  in  the  same  quantity  shows 
a  weight  of  6  lb.  and  only  960  cu.in.  of 
sp.ace.  Those  f.'tctors  are  expected  to  mean 
considerable  economies  in  the  cost  of  shiii- 
ping  and  stock  space  required.  The  sliort- 
age  of  p.aper  is  having  Its  effect  on  the 
auiiply  •f  cartons  available,  and  recently, 
it  is  said,  rather  th.an  hold  up  orders  the 
comp.iny  shipped  some  types  of  lamps  in 
odd-sized    outer  boxes. 

GENERAL  ELECTRIC  BILLING  AT 
$267,000,000  RATE. — The  General  Electric 
Company's  billings  for  the  first  nine  months 
of  this  year  amounted  to  approximately 
$200,000,000.  it  Is  reported.  At  this  rate 
billings  at  the.  end  of  the  year  would 
amount  to  about  $267,000,000.  compared 
with  $229,900,000  last  year.  Total  book- 
ings for  the  nine  months  were  between 
$255,000,000  and  $260,000,000,  or  at  an  an- 
nual rate  of  about  $345,000,000,  Incoming 
orders  have  thus  been  greater  than  ship- 
ments by  at  least  $55,000,000.  At  the  first 
of  the  year  the  company  had  unfilled  oniers 
on  its  hooks  amounting  to  $98,880,000, 


Foreign  Trade  Opportunities 


Following  are  listed  oiiportunlties  to  en- 
ter foreign  markets.  Where  the  item  is 
numbered,  further  information  can  be  ob- 
tained from  the  Bureau  of  Foreign  and 
Domestic  Commerce,  Washington,  by  men- 
tioning the  number. 

A  commercial  agent  in  Serbia  (No.  33.- 
965)    proposes    to    organize    a    trade   liureau 
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for  the  Balkans  anil  later  to  open  branches 
in  Zagreb.  Solia.  Bucharest  and  Piraeus, 
and  maintain  industrial  exhibits  and  a 
wareliouse  for  the  promotion  of  the  sale  of 
American  products,  including  electric  mo- 
tors and  accessories. 

A  commercial  representative  in  .\ustralia 
No.  :i:!.966)  desires  to  purchase  or  secure 
an  agency  for  the  sale  of  electrical  house- 
hold devices.  Quotations  should  be  given 
f.  o.  b.  New  York.  San  Francisco  or  Van- 
couver. Payment  to  be  cash  against  docu- 
ments on  arrival  of  shipment. 


THK  WEST  LEBANON  ELECTRIC 
LIGHT  &  POWER  COMPANY  of  Ohio  is 
a  new  central-station  company  which  has 
been  incorporated  with  a  capital  stock  of 
$35,000  by  Drs.  George  and  .John  Snively, 
.Jacob  Minser.  Elva  E.  Budd  and  Elmer 
Hofacre. 


PUMP  CONTROL  APPARATUS.— Th. 
Cutler-Hammer  Manufacturing  Company. 
Milwaukee.  Wis.,  has  issued  its  publication 
No.  860,  covering  control  apparatus  for 
pumps,"  compressors  and  similar  .service. 

ELECTRIC  HOISTS. — The  Sprague  Elec- 
tric Works  of  the  General  Electric  Com- 
panv.  fi:;?  We.^^t  Thirty-fourth  Street.  New- 
York,  has  issued  bulletin  No.  48.961,  cover- 
ing fioor-controllcd  ehctric  hoists. 

WELDI.VG  AND  CUTTING  APPA- 
RATUS.— Tlie  Bastian-Blessing  Company. 
West  Austin  Avenue.  Chicago,  has  issued 
catalog  No.  20,  covering  "Bego"  welding 
and  cutting  apparatus. 

STOKERS. — The  Illinois  Stokef  Com- 
pany. Alton.  111.,  has  issued  an  illustrated 
fiftv-page  catalog  and  data  book  covering 
Illinois  stokers  for  use  with  either  natural 
or  forced  draft. 

METERING  TR.VNSFORMERS.  —  The 
Packard  Electric  Company.  Warren,  Ohio, 
has  issued  a  sixteen-page  illustrated  bulle- 
tin, No.  308.  on  "Metering  Transformers." 
describing  the  weatherproof  and  switch- 
board types  of  the  single-phase,  two-phase 
and  three-phase  potential  and  current 
transformers. 

WIRE  AND  CABLE. — The  Habirshaw 
Electric  Cable  Company.  Yonkers.  N.  Y., 
has  iirinted  a  manual  of  wires  and  cables 
giving  in  readily  accessible  handbook  form 
information  or  names,  types. and  descrip- 
tion of  wires  and  cables  on  the  manufac- 
ture of  rubber-covered  wire  and  on  the 
wiring  of   buildings. 

COMMUTATOR  STONES. — The  Martin- 
dale  Electric  Company.  Cleveland.  Ohio,  has 
issued  a  folder  which  rlescribes  and  prices 
its  "Handy"  natural  stones  and  also  the 
new  "Imperial"  artificial  stones  which  have 
just  been  placed  on  the  market  for  grind- 
ing  commutators. 


New  Incorporations 


THE  ELECTRIC  SUPPLY  COMPANY, 
Mercedes.  Tex.,  has  been  incorijorated  with 
a  capital  stock  of  $10,000  to  deal  in  elec- 
trical supplies.  J.  H.  Jacobson  and  others 
are    the    inconjorators. 

THE  SAFETY  FUSE  HANDLE  COM- 
PANY, Richmond  Hill.  N.  Y.,  has  been  in- ■ 
eorporated  with  a  capital  stock  of  $16,000 
lo  manuf;iclure  electrical  apparatus.  G.  R. 
<  pollen,  S.  Green  and  E.  V.  Glucke,  all  of 
Richmond  Hill,  are  the  incorporators. 

THE  A.  J.  DEER  COMPANY  has  been  in- 
corporated in  Delaware  by  A.  J.  Det-r.  L.  G. 
Rf)bbins  and  C.  M.  Nevins  to  manufacture 
electric  eofCec  mills,  roasting  machines,  etc. 

THE  JEFFERSON  POWER  COMPA.VY 
of  Wat<-rtown.  N.  Y..  has  been  incorpor.'ited 
with  a  capital  of  $.".o.000  by  D.  M.  Ander- 
son,  1).  ('  ,  Miildletown   and  K.  B.  Martin. 

Till-:  HANNITE  COMPANY,  of  Colum- 
bus, Ohio,  has  been  chartered  with  a  capi- 
tal stock  of  $10,000  to  hold  patents  on  and 
sell  the  right.s  to  manufacture  a  new  elec- 
trical insulator  which  will  go  under  the 
name  of  "Hannlte."  patents  on  which  are 
now  pending  witlt  the  Patent  odlce  at 
Washington.  The  incorporators  are  T.  L. 
Hanson.  R.  (',,  Martin.  I).  N.  Posllewalto. 
E.   Hauck   and    H.    II.    Orr. 

THE  MinPLEKIEl.n  ELECTRIC 

LIGHT  COMPANY.  MIddl.n.  lil.  Ohio,  has 
been  chartered  with  a  capital  slock  of  $10.- 
ftOO  to  manufacture  and  sell  electrlcul 
energy  for  lighting  and  power.  The  Incor- 
lior.ators  are  .1.  E.  Johnson.  H.  C.  .Johnson. 
Hattle  S.  Johnson,  S.  M.  Johnson  and  Viola 
Johnson. 


Construction 

News 


Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

FRANKLIN.  N>  H. — The  Laconia  Gas  & 
Electric  Company,  Laconia.  is  considering 
the  development  of  water  power  at  Profile 
P'alls  on  the  Smith  River,  north  of  Hill 
Village,  and  bringing  electric  power  to 
Laconia  to  suppb"  the  need  of  additional 
electric  energy  in   Franklin. 

FALL  RIVER,  MASS. — The  Fall  River 
Electric  Company  has  voted  to  petition  the 
Public  Utilities  Commission  for  permission 
to  increase  its  capital  stock  to  $2,850,000 
by  issuing  7.000  shares  at  $100  par,  the 
proceeds  to  be  used  for  new  and  proposed 
construction. 


Middle  Atlantic  States 

WHITEH.\LL,  N.  Y.  —  The  Ch.implain 
.*^ilk  Mills  contemplates  the  installation  of  a 
300-kw.  generator  and  a  400-hp.  water- 
wheel. 

SOUTH  ORANGE,  N.  J. — The  Board  of 
Trade  has  decided  to  start  a  movement  for 
the  installation  of  an  electric  street-lighting 
system.  Ra>mond  Connolly  is  a  member 
of  the  civic  committee  in  charge. 

RISING  SUN.  MD.  —  Citizens  of  this 
place  have  subscribed  to  $25,000  bonds  for 
a   new    electric    light    plant. 

AVASHINGTON.  D.  C. — The  Bureau  of 
Yards  and  Docks.  Navy  Department.  Wash- 
ington. D.  C.,  contemplates  the  installation 
of  a  turbo-generator  and  switchboard 
equipment  at  Bellevue.  .-Mso  the  erection 
of  radio  compass  buildings  at  the  following 
places:  Cape  May,  N.  J..  Cape  Hatteras. 
Cape  Lookout.  Poyner's  Hill.  N.  C,  Hog 
Island    and    Virginia    Beach,    Va. 

WASHINGTON.  D  C. — Applications  for 
preliminary  permits  or  licenses  under  the 
water-power  act  have  been  filed  with  the 
Fi'deral  Power  t"'ommission  as  follows; 
.Maska  Endicott  Mining  &-  Milling  Company, 
care  of  .lohn  B.  Marshall.  .Juneau.  Alaska  ; 
William  Park  Mills,  care  of  P.  S.  Brown, 
fill"  Montana  Buibling.  Missoula,  Mont.  ; 
Spirit  Lake  Railway  <fc  Power  Company 
110  East  Twelfth  Street.  Vancouver.  Wash.  : 
Wenatehee  Conimerci;il  Club.  Wenatchee. 
AVash.  :  United  Mills  Com[>:iny.  Hit-kory. 
N.  C.  ;  Rock  Creek  Power  Comp.iny.  Mis- 
soula. Mont.,  and  H  11.  Wadsworth,  Hol- 
brook    building,    !<an    l''ranciseo,    Cal. 


North  Central  States 

LAKEVIEW,  MICH.  —  A  committee  of 
l>usiness  men  of  Lakeview  has  api>ointed 
Ciliver  Edgar,  construction  engineer,  to  pre- 
li.'irc  estimates  for  a  power  plant. 

CLEVELAND,  OHIO. — The  Chesterland 
Tiiplit  &  I'ower  Company,  recently  incor- 
porated, contemplates  furnishing  light  ami 
po\\-er  to  the  residents  along  Mayfield  Hoad 
from  Scotland  to  Ilunkbiir-g.  a  dist.ance  of 
about  II  mills.  W.  W.  Davics,  National 
City    Building,    is    in    charge, 

EAST  YOUNOSTOWN,  OHIO. — The  city 
officials  are  considering  the  submission  of 
an  issue  of  $15.00{|  In  l)onds  to  the  voters, 
for  the  in.stallation  of  a  police  signal  and 
«ill   system,      .\nthony   Julius   is   clerk. 

PIQI'.\,  OHIO.— The  County  Commis- 
sioners h:i\'e  granted  a  twenty-year  fran- 
chise for  .a  tr.ansmission  line  through  New- 
beriv,  Newton  and  Union  lo  the  plant  of 
the    Buckeye    Power    Company,    Covington. 

CHICAGO.  ILL. — Contract  will  soon  be 
awarrled  by  the  Commonw<'.'ilth  lOdison 
(^ompany.    T2    West    Adams    Street,    for    the 

•  reetlon  of  a  power  plant  on  100th  Street 
at  Commercial  Avenue,  to  develop  200.000 
kw.,  at  a  cost  of  about  $5,00(1.000.     Marshall 

*  Fox.  721  North  Michigan  Avenue,  aro 
.arc  hitects. 


ALBANY.  WIS. — Bids  will  be  received 
by  W.  G.  Kirchoffer,  engineer,-  31  Vroman 
Block,  Madison,  until  Nov.  12.  for  furnish- 
ing and  setting  one  centrifugal  pump,  with 
capacity  of  160  gal.  per  minute  against  a 
165-ft.  head,  motor  and  controlling  appara- 
tus for  the  w-ater-works  plant. 

A  ERON,-\.  WIS. — The  Verona  Light  & 
Power  Company  contemplates  the  purchase 
of  transformers  in  connection  with  the 
transmission  line  to  be  erected  at  a  cost 
of  about  $15,000.  P.  M.  Conlee,  Wash- 
ington Building.   Madison.   Is  engineer. 

WEST  BEND,  WIS. — Plans  are  under 
way  by  the  Federal  Engineering  Company 
Stephen.'ion  Building,  Milwaukee,  for  the 
erection  of  a  boiler  and  power  house  on 
Main  Street  for  the  West  Bend  Aluminum 
Company,   to   cost   about    $75,000. 

HAMILTON,  K.\N. — Estimates  are  being 
prepared  by  J.  H.  Johnson,  engineer  of  the 
state  inspection  department,  for  a  new 
light    plant  at  this  place. 

I-IBER.\L,  KAN. — The  City  Council  will 
receive  bids  until  Nov.  9  for  two  centrifugal 
pumps  for  365-ft.  head,  direct-connected  to 
75-hp.  motors,  etc.  The  cost  is  estimated 
at  $98,000.  Ruckel  Engineering  Company, 
Hutciiinson.    is    engineer. 

MONTEZIiM.\.  KAN.  —  Bonds  to  the 
amount  of  $8,000  have  been  voted  for  the 
t^rection  of  an  electric  light  plant.  The 
issue  of  additional  bonds  to  the  amount  of 
$15,500    will    be    submitted   to   the   voters. 


Southern  States 

FORT  MYERS.  FLA.— Peter  Schutt  and 
associates.  Bi'adford  Hotel,  will  receive  bids 
early  in  December  for  the  erection  of  a 
hotel  to  cost  between  $400,000  and  $500,000. 
The  installation  of  a  small  electric  plant 
is  under  consideration.  F.  J.  Kennard, 
American  Bank  Building,  Tampa,  is  ar- 
chitect. 

M.4RTIN.  TENN. — Bonds  to  the  amount 
of  $150,000  have  been  voted  for  the  erec- 
tion   of   electric    light   and    water   plants. 

PASC.-VGOULA.  MISS.  —  Bonds  to  the 
amount  of  $25,000  have  been  voted  for  tlie 
installation  of  electric  light  and  water  sys- 
tems in   this  city. 


Pacific  and  Mountain  States 

CHEWELAH.  WASH. — Ah  ordinance  has 
been  passed  granting  the  Stevens  County 
Power  &  Light  Company.  Colville.  the  a\i- 
thority  to  erect  and  maintain  all  appliances 
necessary  for  the  transmission  of  electrical 
energy    to   this    place. 

BAKER.  ORE. — The  Eastern  Oregon 
Light  &  Power  Company  contemplates  the 
extension  of  its  service  to  the  White  Swan 
Mines. 

KLAMATH  FALLS,  ORE.— The  Califor- 
nia-Oregon Power  Company  plans  to  in- 
crease the  capacity  of  its  Prospect  plant 
on  Rouge  River  from  4.700  kw.  to  20,000  kw. 

PORTI^AND.  ORE. — The  Portland  Rail- 
■way.  Light  &  P()wer  Company  contempl.atea 
the  construction  of  .a  $4,000  tcmpornry  sub- 
station to  take  the  place  of  its  Northern 
Hill  station,  destro^'ed  bv  firt-  :  a  permanent 
structure  to  lost  about  $35,000  will  hs 
*'rected  at  a  later  date.  Fire  at  the  Caza- 
dero  hydro-electric  plant  also  destro>-cd 
two  generators  and  otlicr  equipment 
amounting    to    $6,000. 

WALLOWA,  ORE.  —  The  Nibley-Min- 
n.'i.>'gh  Iaind>er  Cinnpany  has  applied  to  the 
state  enginec'r  for  permission  to  divert  3t)0 
sec. -ft.  of  water  from  the  Wallowa  River 
for  generating  electric  power  for  lighting 
plant,  sawmill,  etc.  The  cost  is  estimated 
at   .about   $15,000. 

KL  CENTRO,  CAL. — ^Tlie  plant  of  the 
llnlton  I'owe?-  Company  is  to  be  overhatilcd 
and   pl.-ici-d    in    (Ir-st-i-lass  contlitioti. 

LOS  ANGELES.  CAL.— The  Los  Angele.s 
Railway  Corporation,  Sixth  and  Main 
Streets,  contemplates  improvements,  indu- 
ing the  erection  i>f  three  substations  to  cost 
about  $500,000  and  the  renewal  of  over- 
head etnilpment  about  $300,000,  G,  J. 
Kuhrts  is  general  itianagcr. 

LOS  ANGELES.  CAL.— J.  Harvey  Pierce 

has  ai>|ilii(l  to  the  Stati-  It.iilroad  Commis- 
sion for  permission  to  dix'crt  10  sec. -ft. 
of  water  from  streams  in  .Mono  County 
for  the  development  of  595  lip. 

PASADENA,  CAL.  —  The  Chamber  of 
Commerce  is  circulating  a  netition  for  the 
installation  of  an  orn:imentn]  street-lighting 
system  along  West  Central  Av*'mie. 

RIVERSIDE,  CAL. — The  Southern  Sier- 
ras Power  Company  contentplates  the  de* 
vclopment   of   5.793   liD.   in   San   Bernardino 
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Coimlv  by  diversions  from  several  creeks. 
The  cost  is  rstitnated  at  $500,000.  Includlne 
coiuhiit.   diiiii   ;ind    wasteway. 

.SAN  DIEOO.  CAK — The  Snn  Diego  Con- 
solidated Gas  &  Eli'Otilc  Company  rontcm- 
platcs  tlie  diversion  of  w;iUi  fiom  tlu-  west 
tovk  of  the  San  Lui."*  Ri'y  River  for  tl>o 
development  of  77&  hp.  The  eosl.  ineludinc 
a  3J-mile  eonduit  and  dam,  is  estimated 
at  $235,000. 

.SONOIt.V.  CAL. — Applieation  lias  been 
nied  witl)  tlie  Reeorder  of  Tulomne  County 

by   I''ranl<   B.    Putt )f  Oakilale  and  Samuel 

Bcrnliard  of  .San  l''ranclsro  for-  utilization 
of  part  of  llie  natural  flow  of  llic  Stanis- 
laus Rivei-  for  tin-  development  of  !l,6»0  lip. 
Plans  iniludi-  tlie  erection  of  a  power  plant 
and  dam.      I'^atimated  cost   about   J;;.iiii".00ii. 

.SALT  LAKE  CITY.  UTAH. —The  City 
Coniniission  has  instructed  the  elty  reeorder 
to  advertise  for  bids  for  extensions  to  the 
oinamental   streit-lighting   system. 

DOIIGL.VS.  .\RIZ. — City  Engineer  Bane 
has  estim.ited  .t.'i.^no  as  cost  for  the  pro- 
posed ornamental  lighting  system  on  lower 

0  Avenue. 
PRESCOTT.     ARIZ. — The     Preseott     Gas 

&  Eleetrie  Conip.iny  lontinipl.ili  s  exten- 
sion to  its   eleetrie   distribution    system    at  a 

1  ost  of  about  $31,000.  Plans  include  trans- 
formers, meters,  etc. 

Canada 

.<?TAVE  I''AI>T,.S.  R.  C, — U  is  reported 
that  the  Western  Canada  Tower-  Company 
has  plans  under  way  for  raisinK  the  level 
of  the  storage  dam  at  this  place  which 
will  allow  for  the  installation  of  a  13.000- 
lip.  electrical  unit  it  tlie  eompanys  power 
house,   to  cost  about    $200,000. 

CARMAN.  MAN.— The  ratepayers  of  this 
place  voted  on  ixtending  the  hydro-electric 
power  line  to  Carman. 

WINNIPEG.  MAN. — The  Winnipeg  Elee- 
trie Company  contemplates  an  issue  of 
preferred  stock  for  expenditure  on  the  plant 
and  for  the  completion  of  certain  extensions. 

GRAND  KAI>LS.  N.  B.— Th.-  Interna- 
tional Paper  Company.  Three  Rivers,  Que., 
lontemplates  the  development  of  water 
power  at  this  place. 

MON'TREAI..  QITE. — The  RIordan  Pulii 
&  Paper  Company  of  Montreal  contemplates 
llie  development  of  250,000  hp.  on  the 
Uuince  River. 

Miscellaneous 

MORWKU-.  AUSTRAI.I.V.  — Bids  will  be 
received  by  the  secretary,  Kleetrielty  Com- 
missioners. State  of  Victoria.  073  Bourkc 
Street,  .Melbourne,  Australia,  until  Vvh.  24. 
1921.  for  the  erection  of  a  KeiuratinR  and 
transml.sslon  plant  at  Morwell.  to  develop 
an  initial  capacity  of  .'.O.OOO  kw.  and  a 
maximum  of  150.000  kw.  Plans  also  include 
the  erection  of  a  90-niiI<>  transmission  line 
from  Morwell  to  Melbourne,  consisting,  in 
the  first  stage,  of  one  line  of  towers  with 
two  thi-ee-piiase  circuits,  ea<'h  having  a 
capacity  of  25,000  kw.  Electrical  installa- 
tion equipment  for  Melbourne  is  listed  as 
follows : 

Speeineation  No.  32  —  Three  25,000-kw. 
tmbo-alternator  sets  complete  with  con- 
densing plant,  pumps  and  all  necessary  ac- 
cessories ;  genei-ators  to  be  wound  for  11.000 
volt,  three-phase,  50-eycle,  1,500  r.p.m.  As 
an  alternative  12.500-kw.  Sets  wll  be  con- 
sidered at  3.000  r.p.m.  In  the  same  speci- 
fication   one    60O-kw..    100-volt.    thr phase. 

50-eycle.     3,000     r.p.m.     turbo-alternator     is 
called   for. 

Specification  No.  33. — Transformers  .ind 
switchgear  for  controlling  the  above  gen- 
erators an»l  also  two  high-tension  lines. 
The  transformers  are  to  be  of  tlie  single- 
phase,  w.ater-eooh'd  outdoo?-  type.  9.260  kva.. 
each  stepping  up  tlie  voltage  from  11.000  to 
132.000  connected  delta-star  neutral  per- 
manently earthed,  all  the  switchgear  to  be 
of  the  outdoor  t.\'pe.  and  the  necessary  con- 
trol panels,  conduits,  control  cable  and 
galvanized  steel  work  as  called  for  in  this 
specification. 

SpiM;iflcation  No.  34. — Seven  hundred 
miles  of  37  11  S.  W.  G.  wire  (area  0.182 
sq.in.).  Or  Specification  No.  37. — Seven 
hundred  miles  of  aluminum  steel  reinforced 
cable    (alternative). 

Spc<-lflcation  No.  35. — Eight  hundred  and 
fifty  suspension  and  one  lum<lre<l  strain 
towers,  normal  span.  TOO  ft.  Or  Specifica- 
tion No.  38. — Five  hundred  and  fifty  sus- 
pension and  sevt'ntv-ftve  strain  towers, 
normal  span    1.056    ft.    (alternative). 

Speeifleation  No.  36. — Fifty  thousand  sus- 
pension units  to  be  made  up  into  strings 
of  seven  and  eight,  suitable  for  132.000 
volts  (for  copper  cable  line).  Or  .Specifica- 
tion No.  39. — Forty-five  thousand  suspen- 
sion   units    to   be    made    up    into    strings    of 


seven     and     eight     (for     aluminum     cable). 
(-■Uternative. ) 

Speeifleation  No.  40. — One  hundred  and- 
twenty-five  miles  J-in.  double  galvanized 
steel  cable. 

Speeillcatlon  No.  41 — Complete  installa-' 
tion  of  terminal  station  in  which  is  In- 
eluded;  Two  15.000-kva.  svnehronous  con- 
densers ;  two  banks  of  30.000-kva.  water- 
cooled  transfoiniers.  120.000  to  22.000  volts, 
conni'cti'd  delta-star  neutral  point  earthed 
througli  a  resistance;  one  12.000-kw.  fre- 
quency changer.  22,000  volts.  50-cycli-. 
20.000  volts.  5(l-cycle ;  two  banks  of  6.000- 
kva.  water-cooled  transformers.  22.000  volts 
to  6.6011  volts :  necessary  120.000-volt  to 
22,000-volt,  G,600-volt  outdoor  type  switch- 
gear  ;  also  control  panels,  cables,  conduits, 
control   wiring   and  all  steel  work. 

.Specification  No.  42. — Complete  installa- 
tion of  threi'  substations,  in  which  are  in- 
cluded hank.s  of  3.000-kva.  and  6.000-k.va. 
transformers,  outgoing  and  in<-oming  over- 
hi  ail  .-mil  underground  feeders.  All  this 
equipment    will   be   of   the   indoor   type. 

Specification  No.  43. — Two  thousand  steel 
telephone  poles,  approximately  35  ft.  high, 
to  earr.v  two  telephone  lines  and  one  22,000- 
\olt  feeder  line  between  Morwell  and  Mel- 
bourne. 

Specification  No.  44. — Complete  installa- 
tion of  lehpluine  apparatus  at  the  power 
house.  ti'iMiinal  station  and  along  the  route 
of  the  ti  aii.smissiun  lino.  At  the  power 
station  and  the  terminal  station  ther<-  will 
be  in  each  a  C.  B.  board,  suitable  for  thirty 
lines,  to  be  extended  at  a  later  date  to  100 
lines ;  also  all  necessary  high-tension  tele- 
phone apparatus  suitable  for  a  telephone 
line  opiTating  in  the  vicinity  of  the  132.000- 
volt   transmission    line. 

The  total  <ost  of  tliis  project  is  estimated 
at  $15.000.01111.  .\  number  of  bid  forms 
and  specific.itions  have  been  forwarded  to 
the  Commercial  Intelligence  Branch  of  the 
Department  of  Trade  and  Commerce.  Ot- 
tawa. Ontario.  Copies  of  the  specifications 
may  also  be  seen  at  the  offlces  of  the 
Canadian  Manuf.-nturers'  Association.  42 
St.  .Sai-rament.  .Montreal,  and  at  Traders' 
Bank    Building.    Toronto. 


Record  of 

Klectrical 

Patents 

Notes  on  United  States  Patents 


(I.xsu.a  Oct  26.  1920) 

14.966  (reissue).  MAniiXE  for  Markino 
Shoe  I'pi'KRS  ;  Arthur  W.  Brice  and 
Ir\-ing  E.  Booth.  Rochester.  N.  T.  App. 
filed  April   19.   1916. 

14.967  (reissue).  System  for  tiik  Trans- 
mission- OF  I.N-TKi,I,IGE.scE ;  Raymond  A. 
Heising.  East  Orange,  N.  J.  App.  filed 
Oct.   9.   1915. 

1,356,546.  Ciphering  System;  I.,yman  F. 
Morehouse,  Montclair,  N.  J.  App.  filed 
De(-.  4,  1918.  Applicable  to  printing 
telegraph. 

1,356.592.  Tei,egraph  System;  John  H. 
Bell,  South  Orange,  N.  J.  App.  filed 
Nov.    22,   1917.      Duplex. 

1.356.598.  AfTOMATic  Alarm  Valve;  Ed- 
mund A.  Cahill.  Kansas  City,  Mo.  App. 
filed  May  9,  1917.  Warns  that  water 
valve    is    open. 

1,356.603.  Troi.ley-Wire  Gfarp  ;  Emard 
A.  Croston  and  Kamimier  Chrobak.  Rose- 
mont.  W.  Va.  App.  filed  June  11.  1920. 
To  safeguard  miners. 

1.356.611.  Ci-T-OfT  Plug:  John  W.  Egan, 
Toronto.  Ontario.  Canada.  App.  filed  Oct 
15,  1919.      For  toasters,   irons,   etc. 

1,356.617.  Ei.ECTKK-AL  Resistance  Ele- 
ment; Frederick  M.  Goddard.  Brooklyn, 
N.  Y.  App.  filed  March  12.  1920.  Crystal 
type. 

1.356.622.  SwiT<niBOAiiD;  Alexander  M. 
Habrich.  Chicago.  111.  App.  filed  Aug.  13, 
1917.       Telephone. 

1.356.626.  Sklecti\'e  Signaling  System  ; 
John  A.  Hulit.  Chicago.  111.  App.  filed 
March    16.    1912.      Telephone. 

1.356.634.  Rheostat  i^r  Telephonic  In- 
struments :  Hem  v  Koch.  Jamaica.  N.  T. 
App.  filed  Oct.  20,  1919.  For  deaf  per- 
sons. 
1.356,639.  Telephone-Exchange  System  ; 
Alben  E.  Lundell,  New  York,  N.  Y.  Ajjp. 
filed  Nov.  14,  1916.     For  ringing. 


1.356.643.      Telephone   System  ;   James   1.. 

.Mctiuarrie,    Montclair,    N.    J.      App.    file<i 

Dec.    27.  1918.     Ringing. 
,1,356,65  4.        Measitred-Servicb     Telephone 
j     SYSTEM  :    William    W.    Owen,    Elgin.    IlL 

App.     filed     May     7,     1917.       Subscriber's 

mctci-. 

1,336.635.  Measured-Service  Telepho.ne 
SYSTEM  ;  William  W.  Owen.  Elgin.  III. 
App.  filed  July  30,  1917.  Subscriber's 
meter. 

1,356,686.  Means  and  Method  for  Secret 
Sionaling;  Harold  D.  Arnold,  East 
Orange.  N.  J.  App.  filed  Dec.  30.  1916. 
By    apiiarently   steady    light    beams. 

1,356.701.  Secret  Telegraphic  syjstem  ; 
Augustus  J.  Eaves,  New  York,  N.  Y.  App 
llliil  June  24,  1918.  Prevcnt.s  intercep- 
tion. 

1.356.704.  Teij:phone-Exchangk  System  ; 
Clarence  B.  Fowler.  New  York.  N.  Y. 
App  filed  Jan.  27,  1919.  Manual  con- 
nected   to    automatic. 

1.356,720.  Lightning  Arrester  and  .Mount- 
ing; Ernest  H.  Jacobs.  Chicago,  III.  App. 
filed  June  17.  1918.  Gap  in  line  with 
circuit  and  choke  coil  at  right  angles. 

1,356,751.  Radio  -  Signaling  apparatus; 
Roy  A.  Weagant.  New  York.  N.  Y.  .\pp. 
fthd  July  12.  1918.  EllminateQ  static 
effects. 

1.356.732.  Radio  -  Signaling  Apparatus; 
Ro.\-  .\.  Weagant.  New  York.  N.  Y.  App. 
Ili.-il  July  12.  1918.  Static  disturbances 
balanced  out. 

1,356.753.  Storage-Battery-Chargino  Sys- 
tem ;  Edward  F.  Andrews.  Chicago  III. 
App.    filed    Jan.    8,    1917.      Prevents    over- 

eliarge. 

1,336.763.  Oscillation  Generator;  Ralph 
\'.  i..  Hartley,  New  York,  N.  Y.  App. 
filed    June   1,    1915.      Radio. 

1,356.767.  Apparatus  for  and  Method  of 
Transmitting  Photographs  and  Other 
I'li-TiREs  Telkcraphically  ;  James  E. 
Hom.-ins,  New  York.  N.  Y.  App.  filed 
June  4,  1915.  Over  ordinary  service 
lines. 

1,336,818.  Heating  Apparatus:  William 
S.  Hadaway.  Jr.,  New  Rochelle,  N.  V. 
App.  filed  July  11.  1917.  For  heating 
vapor. 

1,356.846       HuMiniFiER;    Daniel    H.    Young, 

.M.-inciiester,     Iowa.       .\\>p.     filed     Feb.     10. 

li»19.      Electrical    heating. 
1,356. SSI.       Electric    Hot-Water    Heater; 

Kiihard    P.    Osgood,    Windsor,    VL      Anp 

lileil    June    24,    1920. 

1.356.933.  Induction  Motor;  Campbell 
Mac.Millan.  Schenectady,  N.  Y.  App.  Hh-il 
May   31,   1917.      Multispeed. 

1.356.934.  Multispeed  Induction  Motor. 
Campbell  MacMillan.  Schenectadv,  N.  Y 
App.  filed  May  31,  1917.  Simplified  con- 
nections. 

1.356.935.  .Multispeed  iNDiicnoN  Motor: 
Campbell  .Mac.Millan.  Schenectadv.  X.  Y 
App.  filed  May  31,  1917.  Simple  con- 
nections. 

1.356.936.  Induction  Motor;  Campbell 
Mac.Millan.  Schenectady,  N,  Y.  App.  filed 
May  31,  1917.  Means  for  increasinr 
torciue. 

1.356.965.  Electrothermal  .  Blanket, 
Pliyllis  E.  Charles,  Victorville.  Cat  Apa 
Hied  June   15,   1918.      Surgical. 

1.356.975.  Magneto;  Ren6  G.  L.  Dusuzeau. 
Uillancouit.  France.  App.  filed  April  24 
1917.     Rotating  inductor. 

1.356.977.  Electr.c  ■  Cell  ;  Charles  Ferv 
Paris.  France.  App.  filed  Feb.  19,  1918 
No  local  action. 

1,357.008.  Magneto:  John  R.  Stark,  Ra- 
cine. Wis.  App.  filed  Dea  8,  1917.  Mov- 
able inductor. 

1,357,016.  Commutator  Connector;  Thomas 
Zimmerman.  Cleveland.  Ohio.  .4pp.  file* 
Nov.    12,    1915.      Connects    leads    to    bars. 

1.357.019.  Electricaixy  Heated  Wate» 
Service  and  System  :  George  Alexander 
Northeote.  and  James  J.  Rafferty.  Haw- 
thorn. Victoria.  Australia.  App.  ttlc-d 
Sept.  26,  1918.  Hot  water  at  short  notice. 

1,357.080.  Brazixo  Machine  ;  Robert  J 
Peck.  Key  West.  Fla.  App.  filed  March 
26.  1920.  To  braze  ends  of  strips  of 
metal. 

1.357.126.  Electric  Cell  for  Minos 
L.vMPS  and  for  Similar  Pt*RPOSE«; 
Theo<lore  Stretton.  Cardiff.  Wales.  A^O- 
filed   Aug.    11.    1919. 

1,357.142.  REcnriER  :  George  N.  Blanchard, 
San    Francisco.    Cal.      App.    filed   July    2», 

1919.  Employs    Interrupted    Jet    of   mer- 
ciuy. 

1.357.156.      Method    op    Wet-dinc    Ch.\ln 

Links;   Claes  W.   H.-irrv   von    EckeriTinr.i, 
IJusne.    Sweden.       Aui.     Hl.d     M«i-.  h     II. 

1920.  No  slag  ii     ■■    '  ' 
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ALABAMA  Light  and  Traction  Associa- 
tion Secretary-treasurer,  J.  P.  Ross,  tsii - 
mingham  Railway,   Light  &  Power   Co. 

AMERICAN       ASSOCIATION       OF       ENGINEERS. 

Se^re'S??.  C.  E.  Drayer  63  East  Adams 
St  Chicago  111.  Annual  convention.  But- 
fal'o.   N.    Y.,   May   10,   1921. 

AMERICAN  .Electric  Railway  Associa- 
tion. Secretary.  B.  B.  Burntt.  8  West 
10th  St.,  New   York  City. 

American  Electrochemical  Society. 
Secretary,  Prof.  J.  W.  Richards.  Lehigh 
University.  Bethlehem,  Pa. 

AMERICAN  Engineering  Standards  Com- 
¥ii;?;-ninrs?r^e7t:  SJ^YoT^r^r'    "^• 

oi4'^E^f'^fN^/'^l-et\^^°^^°A^"'^°'"-^^ 
Nassau 'st..  New  York  City. 

AMERICAN  Institute  of  Electrical  En- 
omE^B^  secretary.  F.  L.  Hutchmson  33 
vveot  ^9th  St  New  Y  ork  Cit> .  Boara  ol 
directors  meets  monthly.  Sections  and 
branchel  iS^the  principal  electrical  centers 
throughout  the  country. 

AMFRICAN  Physical  Society.  Secretary. 
r.»vtnnC  Miller  Case  School  of  App  led 
Science.  Cleveland,  Ohio.  Annual  meeting. 
Chicago,  Dec.   28-Jan.   1. 

AMERICAN  Society  for  Te^tin^  Mate- 
rials Secretary-treasurer.  C.  L.  WarwicK. 
1315  Spruce  St.,  Philadelphia,  Pa. 

AMERICAN  Welding  Society.  Secretary. 
HC.  Forbes.  29  W.  39th  St..  New  York 
City. 

ARKANSAS  Utilities  Association  Sec- 
retary. S.  E.  Dillon.  Hot  Springs.  Ark. 

Associated  Manufacturers  of  Elec- 
trical SUPPLIES.  General  secretary.  <..^. 
Dustin.  30  East  42d  St..  New  York  City. 
Association  of  Edison  Illuminating 
Companies.  Secretary,  Preston  S.  Millar. 
Elec'rical  Testing  Laboratories.  New  York 
City. 

Association  of  Iron  and  Steel  Elec- 
trical Engineers.  Secretary.  John  }• . 
Kelly,  Empire  Building.  Pittsburgh,  Pa. 
Association  of  Municipal  Electrical 
Utilities  of  Ontario.  Secretary.  S.  R.  A. 
Clement,   190   University  Ave.,  Toronto. 

association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer.  .Joseph  A. 
Andreucetti.  Chicago  &  Northwestern  Kail- 
way,    Chicago,    111. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tarv-treasurer.  Capt.  W.  J.  Conway.  406 
Yorkshire  Building,  Vancouver,   B.   C. 

Canadian  Electrical  Association,  affili- 
ated with  N.  E.  L.  A.  Secretary-treasurer. 
Eugene  Vinet,  Shawinigan  Water  &  Power 
Co.,   Montreal,    Canada. 

Colorado  Electric  I^ight.  Power  and 
Railway  Association.  Secretary-treasurer, 
M.  B.  W.  Baker,  Denver,  Col. 

Conference    Club.       Secretary.    Sullivan 
W.  Jones.  19  West  44th  St..  New  York  City. 
Commercial  Section.  N.  E.  L.  A.     Secre- 
tary.  R.    H.    Tillman.   Baltimore.   Md. 

Eastern  New  York  Sectiov,  N.  E.  L.  A. 
Secretary.  J.  L.  Hemphill.  General  Electric 
Co.,  Schenectady,   N.   Y. 

Electric  Hoist  Manufacturers'  Asso- 
ciation. Secretary-treasurer,  Fl.  Donald 
Tolles,  52  Broadway.  New  York  City. 

Electric  Furnace  Association.  Socre- 
retary.  Dr.  C.  G.  Schluedeiberg,  Westing- 
house  Electric  &  Manufacturing  Co.,  East 
Pittsburgh,   Pa. 

Electrical  Manufacturers'  Club.  Sec- 
retary. F.  L.  Bishop,  Hartford  Faience  Co., 
Hartford.  Conn. 

Electrical  Manufacturers'  Council. 
Ext'cutive  .secretary,  Frederic  Nicholas.  522 
Fifth  Avenue.  N.,w   York  City. 

Electrical  Safety  Council.  Secretary, 
Dana  Pierce,  25  City  Hall  Place,  New 
York    City. 

Electrical  Supply  Jobbers'  Association. 
General  .sicretarv.  Franklin  Overbnugh.  411 
South  Clinton    St..    Chicago,    HI. 

Electrical  Supply  Jobbers'  As.socia- 
tion,  Atlantic  Division.  Secretary,  15. 
Donald  Tolles,  52  Broadway,  New  York 
City. 

Electrical  SirppLY  Jobbers' Association, 
F'ACiFic  Coast  Division.  Secretary,  Albert 
H.  Elliot,  502  Flatlron  Building.  San  Fran- 
cisco. Cal 

Elbctbical  Trade  Association  of  Can- 
ada. Secretary.  William  K.  Stavely.  Koyal 
Insurance   Building,    Montreal,   Canada. 
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Electric  Power  Club.  Secretary,  C.  H. 
Roth.  1410  West  Adams  St.,  Chicago.  Ill- 
Annual  meeting.  Hot  Springs,  Va..  Nov. 
15-17. 

Esipire  State  Gas  ant)  Electrical  Asso- 
ciation. Secretary.  Charles  H.  B.  Chapin, 
Grand  Central  Terminal  Building.  New 
York   City. 

Florida  Engineering  Society.  Secre- 
tary. J.  R.  Benton.  Gainesville,  Fla. 

Illinois  State  Electric  Association. 
Secretary-treasurer.  R.  V.  Prather,  Spiing- 
fleld.    111 

Illuminating  Engineering  Society. 
General  secretary.  Clarence  L.  Law.  sec- 
tions in  New  York.  Philadelphia.  Pitts- 
burgh,  Cleveland,   Chicago  and   Boston. 

Indiana  Electric  Light  Association. 
Secretary.  Thomas    Donohue.  Lafayette.  Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secretary.  Homer  Kunz.  Toledo 
Railways   &   Light   Co..   Toledo,   Ohio. 

Institute  of  Radio  Engineers.  Secre- 
tary, Alfred  N.  Goldsmith.  College  City  of 
New  York.  New  York. 

INTERNATIONAL  ASSOCIATION  OF  MUNICI- 
PAL Electricians.  Secretary.  C.  R.  George. 
Houston,    Tex. 

International  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary,  C.  le  Maistre,  28  Victoria 
Street,  Westminster,  London,  S.  W..  Eng- 
land. 

Iowa  Section,  N.  E.  L.  A.  Secretary- 
treasurer,    M.    G.    Linn,    Des    Moines,    Iowa. 

Jovian  Order.  Jupiter  (president). 
Arthur  J.  Binz.  Houston.  Tex.  Annual 
meeting.  St.   Louis.  Nov.   2.^1   and   26. 

KANSAS  Public  Service  Association. 
Secretary-treasurer,  W.  W.  Austin.  Cotton- 
wood   Falls,    Kan. 

Micmr.AN  Section,  N.  W.  L.  A.  Secre- 
tary,   Herbert    Silvester,    Ann    Arbor,    Mich. 

Mississippi  Electric  .\ssociation,  affili- 
ated with  the  N.  E.  L.  A.  Secretary,  E.  S. 
Myers,  Vicksburg.   Miss. 

Missouri  Association  of  Public  Utili- 
ties Secritarv -treasurer.  F.  D.  Beardslee. 
315  N.  12th  St.,  St.  Louis.  Mo. 

National  Association  of  Electrical 
Contractors  and  Dealers.  Secretary  W. 
H  Morton.  110  West  40th  St..  New  York 
City  N.  Y.  State  associations  in  Alabama. 
Arkansas,  Connecticut.  Georgia,  Kansas. 
Illinois.  Indiana.  Iowa.  Louisiana,  Mary- 
land. Massachusetts,  Michigan.  Minnesota. 
Missouri.  New  Jersey,  New  York,  Ohio, 
Oregon,  Pennsylvania,  Tennessee  and  Wis- 
consin. 

National  Council  op  Lighting  Fixture 
Manufacturers.  Secretary,  C.  W.  Hoff- 
rlchter.    8410    Lake    Ave..    Cleveland.    Ohio. 

National  .Vs.sociation  of  Electrical 
Inspectors.  Secretary-treasurrr.  William 
L.  Smith.  Northeastern  College.  Boston. 
Mass. 

National  Electric  I.,ioiit  Association. 
Executive  manager,  M.  H.  Aylcsworth.  29 
West  39th  St.,  New  York  City. 

National  Electrical  Credit  Associa- 
tion. Secretary.  Frederic  V.  Vose.  1360 
Marquette  Building.  Chicago,  III. 

NAnoNAi.  Fire  Protection  Associatjon. 
.Secretary  of  ilectrlcal  committee.  Ralph 
Sweetland,    141    Milk    St.,    Boston,    Mass. 

Nebraska  Section,  N.  E.  L.  A.  ,  Sccre- 
tary-tr<>nsurer.  H.  H.  Conlee.  Nebraska  Gas 
Sr    Electric   <"o..    Ueatrlrc.    Neb. 

New  England  Electricai,  Credit  Asso- 
ciation. Secretary,  Alton  F.  Tupper,  15 
.'^tate   St.,    Boston,    Mass. 
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New  England  Geographic  Division, 
N.  E.  L.  A.  Secretary,  Miss  O.  A.  Bursiel. 
149    Tremont    St.,    Boston,    Mass. 

New  Mexico  Electrical  Association. 
Secretary-treasurer.  Charles  E.  Twogood. 
Albuquerque,    N.    M. 

New  York  Electrical  Credit  Associa- 
tion. Secretary.  E.  Donald  Tolles..  52 
Broadway.  New  York  City. 

New  York  Electrical  Society.  Secre- 
tary. George  H.  Guy.  29  West  39th  St.. 
New  York  City. 

North  Central  Geographic  Division, 
N.  E.  L.  A.  Secretary,  H.  E.  Young,  Min- 
neapolis  General   Electric   Co..    Minneapolis. 

Minn. 

Northwest  Geographic  Division,  N.  E. 
L.  A.  Secretary.  L.  A.  Lewis.  Washington 
Water  Power  Co.,  Spokane,  Wash. 

Ohio  Electric  Light  Association.  Sec- 
retary,    D.     L.     Gaskill.     Greenville,     Ohio. 

Ohio  Society  of  Mechanical,  Elec- 
trical AND  Steam  Engineers.  Secretary. 
Prof.  F.  E.  Sanborn,  Ohio  State  University. 
Columbus. 

Oklahoma  Utilities  Association.  Sec- 
retary, H.  A.  Lane,  611  State  National 
Bank    Building,    Oklahoma    City. 

Pacific  Coast  Geographic  Division, 
N.  E.  L.  A.  Secretary,  S.  H.  Taylor,  Elec- 
tric Railway  &  Manufacturers'  Supply  Co., 
San  Francisco,  Cal. 

Pennsylvania  Electric  Association, 
State  Section  N.  E.  L.  A.  Secretary,  H.  M. 
Stine,  211   Locust  St.,  Harrisburg.   Pa. 

Public  Relations  Section.  N.  E.  L.  A. 
Chairman,  J.   E.   Davidson,  Omaha,   Neb. 

PuRMc  Service  Association  of  Virginia. 
Secretary,  W.  J.  Kehl.  Virginia  Railway  & 
Power   Co.,    Richmond,    Va. 

Public  Utilities  Association  of  West 
Virginia.  Secretary,  W.  C.  Davisson,  West 
Virginia  Water  &  Electric  Co.,  Charleston. 
W.   Va. 

Radio  Club  of  America.  Secretary,  T.  J. 
Styles.  1112  S.  Curtis  Ave.,  Richmond  Hill, 
Queens  Borough,  N.   Y. 

Rocky    Mountain    Geographic    Division, 
X.   E.  L.   A.     Secretary,   A.  C.  Cornell.  Den- 
.  ver,  Col. 

Society  for  Electrical  Development, 
Inc.  General  manager,  J.  M.  Wakeman. 
Guaranty  Building.  522  Fifth  Ave..  New 
York   City. 

Society  for  the  Promotion  of  Engi- 
neering Education.  Secretary.  Dean  F. 
L.  Bishop.  University  of  Pittsburgh,  Pitts- 
burgh,   Pa. 

Southeastern  Geographic  Division, 
N.  E.  L.  A.  Secretary-treasurer.  Charles  A. 
Collier,  Georgia  Railway  &  Power  Co., 
Atlanta,  Ga.  Annual  convention,  Miami, 
Fla.,  Nov.  17-19. 

Southwestern  Geographic  Division, 
N.  E.  L.  A.  Secretary,  H.  A  Lane,  Okla- 
homa Utilities  As.sociation,  Oklahoma  City. 
Okla. 


Southern  California  Electrical  Con- 
tractors and  Dealers'  Association.  Sec- 
retary-treasurer. J.  E.  Wilson,  425  Consoli- 
dated Realty  Building,  Los  Angeles,  Cal. 

Southwestern  Electrical  and  Gas  As- 
sociation. Secretarv.  H.  S.  Cooper,  403-4 
Slaughter  Building,   Dallas.  Tex. 

Southwestern  Society  of  Engineers. 
Secretary.  C  E.  Barglcbaugh.  721  First 
National   Bank    Building.   El    I'aso.   Tex. 

Technical  Section.  N.  E.  L.  A.  Secre- 
tary. W.  C.  Anderson,  29  West  39th  St., 
New  York  City. 

Toronto  Electrical  Contractors'  Asso- 
ciation. .Secretary.  E.  V.  W.  Salisbury. 
615  Yonge  St.,  Toronto,  Ont. 

Tri-State  Water  and  Lioht  Associa- 
tion. Secretary-treasurer.  W.  F.  Stelglitz. 
Columbia.   S.   C. 

Vermont  Electrical  Association.  Sec- 
retary-treasurer. A.  B.  Marsden.  Rutland. 
Vermont. 

Western  Association  of  Electrical  In- 
spectors. Secretary,  W.  S.  Hoyd,  175  West 
Jackson  Blvd.,  Chicago,  III.  Annual  con- 
vention.   Detroit.   Mich.,   Jan.    25-2 1.    1921. 

Western  Society  of  Engineers.  Elec- 
trical Section.  Secretary,  E- _  S.  Nether- 
cut,  1735   Monadnock   Block.  Chicago,   111. 

Wisconsin  Electrical  Association  Sec- 
retary J  P.  Pulliam.  1408  First  National 
Bank  bldg.,  Milwaukee.  Wis. 
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The  Election  and  (he 
Puliticul  Outlook 

ELECTION  da.v  has  come  and  gone,  and  a.s  a  result 
of  the  Republican  landslide  it  is  reasonable  to 
assume  that  official  Washinsrton  will  hereafter  shrink 
within  the  conlines  of  the  District  of  Columl)ia.  The 
chanjre  of  administration  may  mean  much  or  ma.v  mean 
little  to  the  countr.v.  Certain  it  is  that  miracles  cannot 
be  performed  by  merely  chanKin}?  parties,  nor  can  the 
country's  enormous  debts  l>e  litjuidated  by  resolutions 
or  wishes.  The  whole  world  is  steeped  in  debt,  filled 
with  unrest  and  is  lackiiiK  in  materials  and  comforts. 
Nothing  short  of  increased  production  can  save  it,  and 
if  the  new  administration  will  take  steps  to  insure 
greater  productivity  and  etiiciency  by  unfettering 
business  and  stimulating  labor,  peace  and  prosperity 
will  in  fact  ensue.  Our  foreign  trade  will  depend  in 
part  on  the  needs  of  the  outside  world  and  its  ability 
to  pay,  and  in  part  on  our  political  and  civic  relationship 
to  it. 


Will  Illinois  lltilities  Become  a 
Political  Football? 

IF  THE  campaign  arguments  of  Len  Small,  the  newly 
elected  Governor  of  Illinois,  are  to  be  taken  at  face 
value,  the  utilities  of  that  state  will  soon  be  without  a 
regulating  commission.  It  must  be  remembered,  how- 
ever, that  the  victory  was  won  as  part  of  a  tremendous 
national  landslide,  and  that  it  is  the  Legislature  and 
not  the  Governor  that  makes  or  unmakes  laws.  Hence 
the  apparent  indorsement  of  the  proposal  to  abolish  the 
commission  may  not  be  so  strong  as  it  would  otherwise 
seem.  At  any  rate,  it  is  to  be  sincerely  hoped  that  a 
controversy  which  has  developed  largely  from  the  street- 
railway  situation  in  Chicago  will  not  result  in  making 
a  political  football  of  the  utilities  of  the  entire  state. 
The  pi'inciple  of  regulation  is  too  well  established  to  be 
thus  ruthlesslv  cast  aside. 


Moral  Obliquity  in 
Business 

WIDESPREAD  cancellation  of  contracts  indicates 
a  diseased  condition  of  business  morals  which  will 
sooner  or  later  be  reflected  in  litigation  in  the  courts. 
Certaiidy  no  community  or  business  can  exist  and 
prosper  where  contractual  engagements  carry  no  bind- 
ing obligations.  One  great  fault  found  with  labor  is 
that  it  will  not  live  up  to  its  agreements  and  will  strike 
on  the  least  provocation.  It  is  generally  assumed  that 
general  business  is  not  tainted  with  such  practices. 
However,  recent  events  indicate  that  in  some  sections 
contracts,  like  labor  agreements,  are  mere  scraps  of 
paper.      Without    regard    to    the   financial   loss   entailed 


'ip'jn  the  manufacturer  or  to  the  salability  of  the  goods, 
cancellations  of  contracts  are  being  made  with  impunity. 
Of  course,  legal  covenants  can  be  enforced,  but  in  many 
instances  manufacturers  may  deem  it  wiser  as  a  matter 
of  policy  to  wink  at  the  infractions.  This,  however,  only 
makes  matters  worse  and  eventually  leads  to  business 
chaos.  There  must  be  a  greater  recognition  of  the 
integrity  of  contracts.  In  the  opinion  of  Roger  W. 
Babson,  the  statistician,  the  prevailing  moral  obliquity 
is  amenable  only  to  religion.  He  contends  that  the 
religion  of  communities  is  really  the  bulwark  of  business 
and  that  the  value  of  investments  depends  not  upon  the 
strength  of  banks  but  rather  upon  the  strength  of 
churches. 


The  Stage  Is  Set 
for  .\ction 

TUF"  stage  is  set.  Next  Thursday  the  Engineering 
Council  of  the  Federated  American  Engineering 
Societies  meets  in  Washington  for  the  first  time.  Sixty 
thousand  engineers  will  lie  represented.  We  urge  those 
who  attend  the  meeting  to  spend  their  time  in  an  honest 
eflort  to  secure  a  broad  and  fundamental  program  of 
endeavor  for  the  federation  and  not  to  lock  horns  or 
waste  precious  time  in  argument  on  small  detail.  For 
years  the  engineers  of  this  country  have  talked  of  such 
•in  organization.  The  action  taken  next  week  will 
demonstrate  their  ability  to  work  together  for  a  com- 
mon cause. 


Educating  the 

Security  Holder 

AT  PRESENT  the  securities  of  most  electric  light  and 
J.  power  companies  are  very  attractive.  The  prices 
are  lew  and  the  yield  is  high,  and  as  the  cost  of  com- 
modities decreases  the  value  of  the  securities  will 
naturally  be  enhanced  because  of  the  greater  purchas- 
ing power  of  the  dollar.  To  enable  all  electric  light  and 
power  companies  to  bring  this  situation  forcibly  to  the 
attention  of  security  holders,  publicists  and  men  of 
.standing  in  the  various  communities,  the  National  Elec- 
tric Light  Association  has  issued  a  series  of  booklets 
dealing  with  the  subject  in  an  authoritative  and  con- 
vincing way.  While  the  booklets  are  chiefly  of  financial 
interest,  they  also  have  a  public  policy  angle  which 
must  not  be  lost  sight  of.  Needless  to  say,  every  public 
utility  manager  will  want  a  plentiful  supply  of  the 
1  ooklets  for  local  distribution.  The  necessity  of  con- 
tinued expansion  of  utility  sei-\-ice  and  of  improving  the 
credit  of  the  companies  is  obvious  to  those  in  touch 
with  conditions,  and  for  the  purpose  of  spreading  this 
information  the  booklets  are  excellent.  However,  to  be 
efficacious  they  must  be  placed  in  the  hands  of  the 
responsible  citizens  of  every  community. 
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Definite  Fuel  Clauses 
Important 

A  TENDENCY  toward  inserting  fuel  clauses  of  in- 
definite phraseology  has  been  observed  lately  in  a 
few  central-station  energy  rate  schedules  and  contract 
addenda.  The  practice  has  not  become  at  all  widespread, 
but  it  should  be  nipped  in  the  bud.  In  this  important 
department  of  public  relations  every  modifying  clause 
in  rate  determinations  should  be  as  simply  and  as  clearly 
expressed  as  executive  and  engineering  intelligence  can 
insure.  When  the  technical  clarity  of  the  fuel  clause 
is  established  let  the  lawj'ers  be  called  in,  if  necessary, 
but  not  until  the  objects  sought  are  put  down  in  black 
and  white  in  a  way  that  is  understandable  by  engineers 
of  average  training  and  experience  and  explainable  to 
purchasers  of  reasonable  enlightenment.  When  con- 
.sidered  as  a  means  of  maintaining  good  relations  be- 
tween utilities  and  their  patrons,  mere  genera!  state- 
ments about  the  rates  going  up  and  down  in  proportion 
to  the  cost  of  fuel  are  not  to  be  compared  with  exact 
language  setting  forth  the  precise  modifications  entailed 
per  unit  of  energy  sold  as  production  costs  vary. 


Interconnection  Enables  Better 
Use  of  Reserve  Equipment 

SOME  interesting  facts  regarding  the  power  supply  in 
the  territory  east  of  the  AUeghanies,  including 
western  Pennsylvania  and  eastern  Ohio,  are  disclosed 
this  week  in  a  brief  paper  by  Captain  Whitsit  report- 
ing an  investigation  made  for  the  War  Industries 
Board.  As  every  one  knows,  this  is  a  region  of  inten- 
sive industrial  development  and  yet  one  in  which  water 
power  necessarily  plays  a  somewhat  insignificant  part. 
The  central  stations  in  the  power  plants  through  this 
territory  have  an  aggregate  rating  of  about  750,000  kw., 
and  their  output  in  1918  was  nearly  2,500,000,000 
kw.-hr.  The  significant  fact  appears,  too,  that  during 
that  year  the  sum  of  the  power  peaks  reached  568,000 
kw.  There  was  therefore  a  total  of  200,000  kw.  reserve 
capacity,  mostly  unavailable  through  lack  of  intercon- 
nection. The  plants  that  went  to  make  up  the  aggregate 
showed  enormous  variations  in  efficiency,  and  besides 
a  large  capacity  in  isolated  plants  which  will  probably 
take  central-station  service  later  there  is  a  very  big 
total  of  generating  equipment  in  some  of  the  larger 
iron  and  .steel  companies  which  is  not  likely  to  be 
replaced.  As  things  are  now  moving  Captain  Whitsit 
estimates  that  in  six  or  seven  years  the  total  peak  on 
the  central-station  systems,  apart  from  the  needs  of  the 
steel  industry  and  of  electric  railways,  will  run  over 
1,000,000  kw.,  while  the  total  added  power  demand  will 
go  to  1,400,000  kw.,  nearly  double  the  present  rating 
of  the  central-station  .systems. 

The  chief  recommendations  made  are  that  new  equip- 
ment should  be  installed  at  the  points  most  available 
from  the  standpoint  of  coal  supply  and  condensing 
water.  Here  is  characteristically  a  region  which  should 
depend  on  coal  at  or  near  the  mouth  of  the  mine.  The 
best  locations  apparently  lie  along  the  Ohio  and  .some  of 
it.s  tributaries.  There  are  some  possible  hydro-electric 
developments  in  western  Pennsylvania  which  might  be 
brought  into  line  with  existing  or  future  steam-power 
plants  with  good  results.  The  ultimate  capacity  of 
these  hydro-electric  possibilities  bulks  rather  large 
according  to  Captain  Whitsit,  reaching  something  like 
800,000  kw.,  or  a  rating  fully  equal  to  the  total  capacity 
of   the   existing   central    stations.      From    an   economic 


standpoint  such  hydraulic  developments  are  likely  to 
pay,  since  with  the  increasing  cost  of  labor  and  fuel 
hydro-electric  plants  will  afford  an  increasing  ad- 
vantage. They  must,  however,  be  worked  in  harmony 
with  the  original  steam  plants  to  obtain  the  best 
results,  because  in  years  of  low  water  the  possible 
developments  will  fall  very  far  below  the  average  con- 
ditions just  noted.  The  situation  in  the  region  here 
considered  is  distinctly  different  from  that  in  the 
Southern  States,  where  the  hydro-electric  plants  are 
able  to  bear  a  far  larger  proportion  of  the  aggregate 
burden. 


Construction  Accounting  and 
Economy 

EXPERIENCE  has  shown  that  in  very  many  cases 
systematic  attention  to  construction  accounting  is 
productive  of  considerable  economies.  It  is,  however, 
necessary  to  take  an  extremely  common-sense  view  of 
this  and  all  other  systems  of  accounting,  making,  so  to 
speak,  the  punishment  fit  the  crime.  Unless  operations 
are  on  a  very  large  scale,  the  segregation  of  items  which 
in  themselves  may  well  be  considered  separately  becomes 
impracticable,  and  details  have  to  be  lumped,  to  the 
shortening  of  a  generalized  schedule  like  that  which  we 
publish  in  this  issue.  Clerical  detail  may  thus  be  saved 
without  losing  any  of  the  real  information  which  a 
schedule  is  intended  to  present.  The  same  principle  of 
common-sense  adaptation  of  means  to  the  situation  runs 
through  the  whole  scheme  of  accounting.  It  would  be 
really  interesting  to  know  the  relation  of  accounting 
costs  to  general  costs  in  some  central-station  systems 
which  we  could  mention,  to  say  nothing  of  other  forms 
of  business.  There  ccmes  a  time  when  it  costs  more  to 
preserve  details  than  the  details  are  worth;  hence  we 
emphasize  the  fact  that  orderly,  systematic  schedules 
like  those  presented  on  Oct.  30  should  never  be  slavishly 
followed  without  reference  to  the  existing  situation, 
having  in  mind  especially  the  need  of  such  records  and 
the  cost  of  maintaining-  them. 


Making  Overhead  Welds 
Successfully 

UNLIKE  ordinary  welding,  overhead  welding  has  to 
contend  with  the  force  of  gravity,  which  acts 
against  the  deposition  of  metal  and  renders  it  difficult 
to  retain  molten  metal  on  the  working  surface.  This 
fact  must  be  taken  into  consideration  if  satisfactory 
overhead  welds  are  to  be  made  and  operations  so  con- 
ducted that  full  utilization  shall  be  made  of  the  forces, 
whatever  they  are,  that  really  cause  the  transition  and 
retention  of  the  molten  metal. 

Some  new  ideas  that  may  be  useful  in  a  consideration 
of  the  technique  of  making  such  welds  are  presented  in 
this  issue  by  O.  11.  Esehholz.  For  instance,  he  points 
nut  that  the  globules  successively  formed  at  the  elec- 
trode end  must  Ijc  made  to  coalesce  with  the  pool  above. 
This  depends  on  the  difference  between  the  surface 
tensions  of  the  positive  and  negative  terminal  materials; 
therefore  the  physical  characteristics  of  the  metal  in 
the  electrode  must  be  different  from  those  pertaining  to 
the  work.  Furthermore,  the  surface  of  the  electrode 
must  not  be  allowed  to  become  wetted  with  melted  ma- 
terial, else  the  fresh  material  would  cling  to  the  elec- 
trode instead  of  going  to  the  work.  The  cohesive  force 
between  the  liquefied  globule  at  the  end  of  the  electrode 
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ami  the  electrode  itself  depends  on  many  things — com- 
position, area  of  contact,  arc  current  and  length.  Above 
all,  success  turns  on  the  skill  of  the  operator  in  workin:,' 
off  the  molten  material  before  gravity  gets  him  into 
trouble.  What  data  are  available  regarding  the  effect 
of  composition  of  electrode  indicate,  as  might  be  ex- 
pected, that  small  impurities  and  occluded  gases  tend 
to  decrease  the  cohesion  between  the  solid  and  melted 
matter  and  make  it  easier  to  lay  on  successive  globules. 


New  Aspect  of  LiKhtnins; 
Protection 

MOST  operating  men  have  been  of  the  opinion  that 
an  overhead  distribution  system  with  dense  load 
anil  many  transformers  offers  a  better  target  for  light- 
ning discharge  than  one  with  scattered  load.  A  recent 
investigation  by  D.  W.  Roper,  reported  in  this  issue, 
however,  makes  it  evident  that  where  a  lightning  ar- 
rester is  installed  at  each  transformer  the  lightning 
has  a  multiplicity  of  paths  through  which  the  voltage 
gradient  of  the  atmosphere  may  be  smoothed  out  when 
the  density  of  the  lighting  arresters  is  high  with  less 
trouble  at  the  transformer.  From  careful  tests 
made  on  the  4,000-volt,  60-cycle  distribution  system  of 
the  Commonwealth  Edison  Company,  it  appears  that 
the  density  of  lightning  arresters  on  this  system  is  far 
more  imiiertant  than  the  actual  type  of  arrester  used. 
Curves  show  that  where  the  density  of  transformers 
and  arresters  is  200  per  square  mile,  not  only  is  the 
percentage  of  disturbance  due  to  lightning  greatly  re- 
duced, compared  to  a  density  of  100,  but  the  actual 
number  of  interruptions  is  cut  nearly  in  half. 

Of  equal  importance  is  the  matter  of  protecting 
underground  cables.  Where  these  cables  are  connected 
to  the  overhead  lines  there  is  a  transition  point  which 
is  especially  susceptible  to  lightning  disturbances  and 
which  has  given  serious  trouble  in  the  past.  The  results 
obtained  l)y  Mr.  Roper  indicate  that  underground  cab'e- 
can  be  effectively  shielded  from  lightning  by  increasiiq 
the  density  of  arresters  in  the  vicinity  of  the  point  at 
which    the   cable   emerges. 

One  cannot  help  reflecting  on  the  futility  of  laboratory 
tests  of  arresters  for  such  a  system  as  this.  Tests  made 
in  the  laboratory  may  eliminate  some  weaknesses  and 
undesirab'e  features,  but  the  only  complete  test,  appar- 
ently, is  in  actual  service.  This  is  particularly  impor- 
tant with  low  voltage  since  it  is  dirticult  to  design  ar- 
resters for  4,000-volt  circuits,  bearing  in  mind  the  high 
voltages  which  occur  in  connection  with  actual  lightning 
discharges.  Too  much  emphasis  cannot  be  laid  upon  the 
value  of  systematic  study  or  research  in  the  great 
laboratories  of  practical  operating  companies.  Intel- 
ligent study  in  the  field  is  bound  to  bring  out  the  im- 
portant considerations,  if  not  the  actual  solutions. 

So  far  it  is  safe  to  say  that  the  results  are  more  or 
less  applicable  to  other  systems  operating  under  some- 
what similar  conditions,  but  great  care  should  be  exer- 
cised in  extending  the  conclusions  to  systems  with  con- 
ditions unlike  those  in  Chicago.  For  instance,  it  was 
found  that  one  type  of  arrester  was  considerably  more 
effective  in  Chicago  than  the  others;  but  it  may  easily 
be  conceived  that  pole-line  construction  and  local  con- 
ditions may  influence  such  a  result.  The  only  way  to 
find  out  what  arrester  is  satisfactory  for  a  particular 
system  in  the  present  state  of  our  knowledge  of  the 
subject  is  to  conduct  a  complete  test  under  the  actual 
conditions  imposed  by  the  service. 


Among  the  important  conclusions  drawn  from  the 
Roper  tests  is  that  trees  and  buildings  constitute  effec- 
tive barriers  against  lightning  discharges.  The  records 
in  Chicago  show  that  many  transformers  have  been 
completely  shielded  from  lightning  by  their  presence. 

We  recommend  to  operating  men  particularly  a  study 
of  the  conclusions  outlined  by  Mr.  Roper,  together  with 
his  suggestions  for  lightning-arrester  specifications. 
These  may  be  said  to  form  the  basis  for  a  complete 
study  of  the  average  alternating-current  distribution 
system.  Further  experience  would  be  desirable  to  show 
whether  an  increased  density  of  arresters  would  prove 
equally  effective  in  protecting  underground  cables  up  to 
25,000  volts  from  trouble  at  the  cable  pole,  as  Mr.  Roper 
suggests  in  his  report. 


Standardizing  Electrical 
Symbols 

ELECTRICAL  symbols  constitute  a  sort  of  sign 
languagre  which  engineers  and  electricians  use  from 
day  to  day.  They  should  be  easily  intelligible,  without 
ambiguity,  and  to  be  of  maximum  use  they  should  mean 
the  same  thing  in  different  organizations  and  various 
parts  of  the  country.  They  would  also  form  a  powerful 
link  toward  international  interchange  of  ideas  if  an 
international  code  could  be  decided  upon.  There  have 
been  half-hearted  attempts  at  standardization  of 
symbols  in  the  past,  but  in  our  own  country  there  still 
is  a  wide  variation  in  practice,  in  spite  of  the  extent  to 
which  the  designer,  the  construction  man  and  the  shop 
man  use  them.  It  is  important,  then,  that  particular 
attention  should  be  given  to  the  list  printed  elsewhere 
in  this  issue  of  some  eighty-three  symbols  which  have 
been  tentatively  agreed  upon  for  submisson  to  the 
International  Electrotechnical  Congress.  We  are  assured 
that  constructive  criticism  will  be  welcomed  by  the 
.American  representatives  to  that  congress,  as  is, 
indeed,  indicated  in  the  notice  which  accompanies  the 
symbols. 

Considerable  work  has  been  done  in  developing 
symbols  abroad,  particularly  by  the  British.  Swiss  and 
Italians,  and  .some  of  their  suggestions,  though  differing 
widely  from  American  practice,  deserve  the  fullest  con- 
sideration. For  instance,  the  representation  of  a  trans- 
former winding  by  a  circle,  which  has  long  been  the 
practice  in  Switzerland  and  Italy,  at  first  may  seem 
revolutionary;  but  reference  to  item  No.  43  in  the  list 
referred  to  shows  at  a  glance  how  easily  transformer 
windings  may  be  indicated  by  this  method  and  how 
clearly  the  symbols  represent  the  thing  for  which  they 
are  intended.  Interlinking  the  circles  suggests  imme- 
diately the  interlinkage  of  primary  and  .secondary  wind- 
ings through  the  magnetic  flux.  While  both  methods  of 
representing  transformers  might  be  used,  one  is 
preferable. 

The  exact  representation  of  brushes  for  direct-cur- 
eiit  machines  appears  to  be  open  for  discussion.  It  is 
hoped  also  that  due  consideration  will  be  given  to 
American  .symbols  for  lightning  arresters  and  to  some 
others  which  have  been  added  to  the  proposed  list  with 
proper  annotaticns.  The  list  in  its  present  form  is  by 
no  means  complete,  but  it  repre.sents  a  start  in  the 
right  direction,  and  if  this  much  can  be  agreed  upon 
the  rest  will  follow  readily.  The  adoption  of  inter- 
national standard  symbols,  while  entailing  some  sac- 
rifice all  around,  should  be  earnestly  supported  and  will 
result  in  smoothing  the  path  for  coming  generations. 


Edwin  Musser  Herr 

An  exi'cnf ive-englnei'v  who  represents  a  rare  combination   of  managerial  ability  and 

engiyieering  experience  and  stayids  at  the  head  of  one  of  the  largest  organiza- 

lions  in  the  world  producing  electrical  machinery  and  steam  prime  movers 


By  I-'ORCEFUI^NESS  of  character. 
fiithfiilnoHs  of  trust  and  the  will  to 
under  take  and  solvi'  a  problem,  no 
matter  how  diflUuIt.  E.  M.  Herr  as  a 
younff  man  atliacted  thi*  attention  of 
the  latp  OoorKe  Westinphouse.  with  the 
result  that  h*;  is  now  i)residi'nt  of  one 
of  the  largest  eUjctrieal  manufacturing 
companloH  in  the  world,  tlie  Westing- 
house  Electric  &  Manufacturing  Com- 
pany. Mr.  Hcri"  came  into  tiie  elec- 
trical industry  by  way  of  the  railroad 
fleUI.  He  was  born  in  l^ancastcr.  Pa.. 
May  3.  I860,  anil  as  a  boy  learned  to  be 
a  telegraph  openttor.  When  he  had 
reac'hed  the  age  of  sixteen  his  father 
suffered  financial  reverses,  and  th's 
knowledge  of  teJegrapliy  enabled  the 
youth  at  tmce  to  find  work  In  which  he 
rapidly  forged  ahead.  Siior  tly  after- 
ward he  became  a  telegmph  operator 
for  tin'  Union  Pacific  Hailroarl  at  Deer 
Trail  Station.  Col.,  and  a  little  la  lei- 
was  made  stat  \<>x\  agent.  Ills  desire  U\ 
get  ahead  in  tlie  railroad  business 
prompted  him  to  go  E.-ist  for  a  tecii- 
nlcal     edu<:ition,       lie     woik'-d     Id.s     w:i> 


through  the  ShefTleld  Scientific  Scliool  of 
Vale  University  and  was  graduatetl  in 
mechanical  engineering  in  1881.  After 
iL  year's  apprenticeship  willi  tiie  Ciii- 
cago.  .Milw.iukee  &  St.  I'.iul  Railway,  he 
was  until  1S!H)  with  tlie  Circago.  Hur- 
lington  &  (.juincy.  rising  to  tlie  position 
of  .-iur)erintendent  of  tests,  then  super- 
intendent of  telegiapli,  an<l  tlnally  at  the 
age  of  twenty-nine  division  supi*rlntend- 
ent.  He  Wi-nl  back  to  the  Chicago,  Mil- 
waukee &^  St.  Paul  as  division  master 
mechanic  for  two  years.  Tliere  followed 
two  >'ears  in  (he  locomotive  l>usi»^ess  in 
Chicago  and  then  a  year  in  Russia. 
wJH'n.  in  1S!H».  Xv  becanu'  assoiiated  in 
the  e|e«*trii'al  industry  with  George  Cibbs 
as  general  in:inager  of  tile  Cibbs  Eler- 
trU-  Company  of  MMwavd^ei-,  Wis.  How- 
ever, shortly  aflerwanl  In-  returned  to 
lailroading  as  sui)erintendent  of  motive 
power  :ind  tnacldniry  for  tlie  Chicago  ^si 
Nortiiwestern.  .\fter  about  ten  years 
spent  in  this  work  and  another  year  w'th 
the  Northern  Pacific  he  forsook  railioad- 
Ing  in  ISOS  to  be<'ome  a.ssistant  g»'n- 
ev.il    ni:i?i:iger    of    till-    Westinghouse    Air 


Rrake  Company.  A  year  later  he  was 
promoted  to  be  gener.il  manager.  This 
position  In*  held  until  the  summer  of 
19(1,'),  when  lie  was  elected  first  vice- 
president  (if  the  U'estinghouse  Electric 
&  Manufactining  ("ompany.  Six  years 
later  he  was  eleelcd  president,  an  offlce 
tli:it   lie  has  lUJed  ever  since. 

Wliile  by  expei  lence  Mr.  Herr  Is  es- 
si'Utially  a  railroad  m:in,  still  he  Is  an 
important  fa<to(  in  the  electrical  in- 
dustr">-.  guliliiiK  -'i-**  he  does  the  produc- 
tion and  engineeiiiig  ciYort  of  an  organ- 
ization that  will  bill  during  this  fiscal 
year  .approximately  $  I  T.'i.OrtO.nOO  worth 
of  engineering  products.  The  electrical 
industry  goes  forward  in  very  large 
me;isui-e  as  a  result  of  the  engmeering 
d'  \  Irtpnient  acciimplislied  by  the  nianu- 
factun-rs  and  the  general  high  standards 
of  equipment,  and  to  tlie  men  like  Mr. 
Herr  who  direct  the  efl'tirts  of  those 
progressive  Institutions  the  electrical  In- 
dustry owes  a  large  debt  of  gratitude. 
Not  long  ago  the  .I.ip.anese  government 
in  recognition  of  this  debt  bestowed  on 
.Mr.    Herr   the   Order  of   the    Rising   Sun. 


Clearing  House  for  Five  Slalioiis* 

To  Handle  Output  of  Installations  with  Combined  Rating  of  400,000  Hp.  Many  New  Ideas  Have 

Been  Incorporated  in  Echota  Substation  of  Niagara  Falls  Power  Company     Unit  Layout 

Employed     Standard  Oil  Switches  Adapted  to  Semi-Outdoor  Conditions 

By  J.  ALLEN   JOHNSON 

Electrical  Engineer  Nia//ai<i  Fullx  Power  Company 


EXTERIOR  OF  ECHOTA  SUBSTATION.  SHOWING  FIVE  SWITCHING  BAYS  AND  INCOMING  LINES 
FROM   NIAGARA  FALLS  GENERATING   STATIONS 


THE  Echota  substation  of  the  Niagara  Falls 
Power  Company,  just  off  the  Niagara  River 
about  2i  miles  above  the  Falls,  was  purposely 
locatedt  where  it  is  in  order  that  it  might  be 
conveniently  connected  with  the  400,000  hp.  in  Canadian 
and  American  generating  stations  which  it  serves  as  a 
clearing  house  and  feed  HufTalo  and  the  industrial  dis- 
trict around  Niagara  Falls.  The  Canadian  and  American 
.>iystenis  are  also  tied  together  through  the  circuits  of  the 
Buffalo  General  Electric  Company,  which  receives  power 
from  both  sources  over  independent  transmission  lines. 
All  of  the  stations  are  now  being  operated  in  parallel, 
including  al.so  the  (;5.000-kw.  steam  station  of  the  Buf- 
falo General  Electric  Company. 

The  Echota  sulistation  of  the  Niagara  Falls  Power 
Company  is  intended  to  serve  three  functions — (1)  to 
subdivide  and  distribute  the  power  from  the  new  plant, 
{2)  to  serve  as  a  clearing  house  for  the  output  of  the 
five  generating  stations,  aggregating  400,000  hp.,  and 
I  3)  to  act  as  a  future  stepdown  transformer  station. 

[nasmuch  as  the  primary  function  of  this  station  is 
to  distribute  the  power  of  the  new  plant,  it  was  decided 
to  preserve  the  unit  arrangement  in  its  construction. 
The  station  was  accordingly  laid  out  in  units  of  a 
nominal  capacity  of  32,500  kva.  Five  of  these  units 
were  constructed,  three  for  the  new  plant  and  two  for 
interconnection  with  other  generating  stations.  A  con- 
trol building  containing  the  switchboard  apparatus  was 
also  erected.  The  general  wiring  diagram  shows  the 
arrangement  of  the  main  circuits;  the  physical  layout 
of  the  structure  is  similar  to  that  of  the  diagram.  The 
general  scheme  is  that  of  a  main  tie  bus  running  length- 
wise of  the  building  with  the  unit  lateral  buses  joining 
it  at  right  angles.     In  this  manner  the  over-all  length 

•sixth  .iiul  la.-it  inst.iUmcnt  of  a  symposium  on  the  100  OOO-ho 
extension  to  stiition  No.  3  of  tho  Xl-ipura  Knils  Pow.-i-  rompanv 
(Se<>  iM'pt.    IS.  Oct.    2.  Oct.    16.   Got.    JX   and   Oct.   30   issues  of  the 

Kl.El-TRlCAL    WoltLU. 

tS«e  iwKe  875.  Oct.  30. 


I  f  the  building  was  very  materially  reduced  and  the 
spacing  between  units  kept  down  to  just  about  that 
which  will  later  be  required  for  the  step-down  trans- 
formers, specifically  26 J  ft.   (8  m.). 

The  prime  consideration  in  the  general  layout  of  this 
station  was  provision  for  growth.  The  various  elements 
of  the  structure  are  so  placed  that  each  one  is  capable 
of  almost  unlimited  extension  without  interfering  with 
the  others;  that  is  to  say,  each  of  the  power  units  can 
be  e.xtended,  the  number  of  such  units  can  be  increased, 
and  the  length  of  the  control  building  which  houses  the 
switchboards  can  also  be  increased  accordingly,  without 
interference  with  one  another. 

The  five  units  or  hays  and  the  control  building  are 
connected  at  one  end  by  a  narrow  building  or  passage- 
wa.v  which  contains  the  incoming  line  protective  equip- 
ment and  serves  as  a  distributer  for  the  control  wiring, 
piping,  etc.,  and  as  a  means  of  access  between  the  con- 
trol building  and  the  several  unit  bays.  The  main 
operating  portion  of  the  station  is  concentrated  on  the 
second  floor,  where  the  oil  switches  with  their  "discon- 
nects" and  the  control  room  are.  There  is  little  or 
nothing  on  the  third  floor  which  demands  operating 
attention. 

The  ground  door  contains  current  and  potential 
transformers  anil  feeder  disconnecting  switches  which 
require  attention  or  manipulation  but  seldom.  Upon 
each  of  the  unit  bays  is  a  subway  for  distribu- 
tion of  cables.  This  connects  at  each  end  with  longi- 
tudinal subways. 

Starting  from  the  control  room,  the  first  two  bays 
are  intended  to  provide  for  the  receiving  and  distribu- 
tion of  power  from  station  No.  3,  Hydraulic  plant. 
The  other  three  bays  are  primarily  for  the  distribution 
of  power  from  the  three  new  units,  and  into  each  of 
two  of  these  bays  is  also  connected  an  overhead  circuit 
from  the  Niagara  plant  over  which  the  flow  of  pow'er 
is  likely  to  he  in  either  direction. 
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A  radical  departure  from  the  usual  station  construc- 
tion is  the  placing  of  all  oil  circuit  breakers  on  the 
outside  of  the  building  walls;  in  other  woi-ds,  the  main 
bus  and  switch  structure  walls  are  utilized  as  the  walls 
of  the  building,  all  high-tension  connections  being  upon 
the  inside,  where  they  ai-e  thoroughly  housed  and  pro- 
tected against  the  elements,  and  the  oil  switches  upon 
the  outside,  where  explosions  and  oil  fires  can  do  a 
minimum  of  damage.  Galleries  are  provided  on  the 
outside  for  access  to  the  oil  switches,  which  are  pro- 
tected from  the  weather  by  suitable  housings. 

As  this  station  is  a  very  important  one  in  the  system, 
serving,  as  it  does,  as  the  general  point  of  concentra- 
tion for  the  output  of  the  five  contributing  generating 
stations  aggregating  400,000  hp.  in  capacity,  great  care 
was  taken  in  its  design  to  minimize  to  the  greatest  pos- 
sible extent  the  hazards  inherent  in  the  operation  of 
such  a  station.  To  this  end  the  different  electrical  ele- 
ments of  the  structure  are  separated  and  isolated  to 
the  greatest  possible  extent.  In  the  first  place,  each 
unit  bay  is  a  separate  building,  as  is  also  the  control 
building.  On  the  outside  of  the  unit  bays  the  oil 
switches  are  on  one  floor,  the  bus  on  another.  On  the 
inside  the  disconnecting  switches  for  isolating  oil 
switches  are  on  one  floor  and  the  potheads  for  outgoing 


CONTROL 
ROOM 


\  LONGITUDINAL  SECTION  OF  ECHOTA  SUBSTATION, 

SHOWING  TWO  BAYS  AND  CONTROL  ROOM 

cable  feeders  are  on  another.  The  main  and  reserve 
buses  are  completely  isolated  from  each  other.  Wher- 
ever the  connections  pass  through  walls  or  floors  sub- 
stantial porcelain  bushings  are  used,  sealed  with  cement 
compound  .so  that  there  is  no  possibility  of  an  arc  being 
carried  through  the  walls  or  from  floor  to  floor.  All 
phase  connections  are  separated  by  brick  and  concrete 
barriers  and  are  completely  covered  by  compartment 
doors  except  where  ventilation  outlets  are  provided,  so 
that  accidental  contact  is  virtually  impossible. 

Arrangement  of  Circuits. — Each  incoming  line,  con- 
sisting of  two  parallel  circuits,  passes  first  through  dis- 
connecting switches,  after  which  the  two  circuits  are 
combined  into  one  and  pass  through  a  set  of  choke  coils 
for  lightning  protection.  The  "disconnects"  and  choke 
coils  are  installed  on  the  third  floor  of  the  connecting 
passageway  in  brick  compartments.  The  lightning  ar- 
resters, which  are  connected  immediately  outside  of  the 
disconnecting  switches,  are  on  the  roof  of  the  passage. 

After  leaving  the  choke  coils  the  leads  enter  two 
l,250,000-circ.-mil  lead-covered  cables  in  parallel  which 
pass  down  the  outer  wall  of  the  passage  to  the  subway, 
thence  across  and  up  to  the  first  floor  of  the  unit  bay. 
Here  they  emerge  from  the  cables  through  potheads 
and  connect  to  copper  bars,  which  then  pass  through 
current  transformers.     Immediately  above  the  current 


transformers  are  disconnecting  switches  above  which 
the  circuit  divides,  one  side  going  through  an  oil  circuit 
breaker  to  the  main  bus,  the  other  side  through  a 
similar  breaker  to  the  unit  reserve  bus.  In  each  bay 
provision  is  made  for  six  outgoing  feeders.  Each  of 
these  connects  to  the  main  bus  through  an  oil  circuit 
breaker  and  to  the  reserve  bus  through  disconnecting 
switches.  The  function  of  the  reserve  bus  is  twofold — 
(1)    it  serves  as  a  true  reserve  bus  from  which  all 
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Second      Floor     Plan 
PLAN  OF  CONTROL  ROOM  AND  ONE  BAY  AT  ECHOTA 


feeders  can  be  supplied  tempoi-arily  through  the  reserve- 
bus  switch  in  case  it  is  desired  to  clear  the  main  bus 
for  any  purpose;  (2)  the  reserve-bus  switch  serves  as  a 
substitute  switch  for  any  individual  feeder  switch  which 
may  be  out  of  service.  In  this  manner  duplication  of 
the  switching  facilities  is  obtained  without  duplication 
of  oil  switches  on  each  feeder. 
Provision  is  made  for  the  in- 
stallation of  reactors  between 
bays  and  these  will  be  installed 
as  soon  as  they  are  required. 


Cross  -  Section    through     Structure 
(Looking    Sout'hl 

TRANSVERSE  SECTION  OF  ONE  END  OF  ECHOTA  SUBSTATION 

Oil  Sivitches. — Owing  to  the  great  importance  of  this 
station  in  the  general  scheme  of  distribution,  both  pres- 
ent and  future,  it  was  determined  to  insure  the  greatest 
possible  degree  of  reliability  in  the  oil  switches.  Ac- 
cordingly both  of  the  chief  manufacturers  were  asked 
for  a  recommendation  on  this  basis,  resulting  in  the 
proposal  of  two  radically  different  types  of  oil  .switches, 
namely,  the  Westinghouse  type  CO-2  and  the  General 
Klectric  type  H-9.     Owing  to  the  absence  of  operating 
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experience  with  tiiese  switches,  it  was  found  impossible 
to  establish  definitely  the  superiority  of  either  one  over 
the  other,  and  it  was  decided  so  to  construct  the  station 
that  either  one  could  be  used.  This  was  accomplished 
by  slight  modifications  in  the  standard  assembly  of  both 
types,  and  it  was  decided  to  install  at  the  start  a  number 
of  each  type  in  order  that  actual  operating  experience 
might  be  had  with  both. 

The  General  Electric  switch  is  assembled  with  the 
oil  pots  staggered  and  all  connections  brought  out  at 
the  back  of  the  switch  with  center-to-center  spacing  of 
9  ft.  (2.7  m.)  between  adjacent  switches. 

In  the  case  of  the  WestinKhouse  switches  the  same 
spacing  of  terminals  was  accomplished  by  a  special 
design  spreading  the  leads  apart  above  the  oil  pots 
before  passing  through  the  wall.  Thus  an  arrangement 
was  arrived  at  whereby  both  of  these  radically  different 
types  of  circuit  breaker  could  be  installed  in  the  same 
width  with  the  terminals 
equally  spaced,  so  that 
either  type  of  switch  can 
in  future  be  substituted 
for  the  other,  .should  the 
type  installed  prove  inade- 
quate. Of  the  five  bays, 
four  are  equipped  with 
Westinghouse  type  CO-2 
circuit  breakers  and  one 
with  General  Electric  type 
H-9. 

Safety  Features. — Objec- 
tion has  sometimes  been 
made  to  this  type  of  con- 
struction— in  which  the  oil 
switches  and  their  corre- 
sponding "disconnects"  are 
placed  upon  opposite  sides 
of  a  solid  wall — that  it  is 
possible  for  the  operator  to 
open  the  wrong  "discon- 
nects" by  mistake.  This 
error  may  occur  in  two 
ways — either  he  may  select 
the  wrong  group  of  "dis- 
connects" or  he  may  acci- 
dentally get  one  "discon- 
nect"  on    an   adjacent    oil 

switch.  In  this  installation  both  of  these  errors  have 
been  made  impossible  by  the  following  means: 

First,  the  doors  covering  the  disconnecting  switches 
are  all  hinged  at  one  side  and  all  six  doors  associated 
with  each  oil  switch  are  fastened  together  by  a  wooden 
bar  which  is  hinged  to  their  free  edges.  Thus,  when 
it  is  desired  to  obtain  access  to  the  "disconnects"  asso- 
ciated with  a  circuit  breaker,  all  of  the  six  doors  are 
operated  together.  It  is  therefore  impossible  for  an 
operator  to  obtain  access  to  a  "disconnect"  of  an  ad- 
jacent circuit  breaker. 

Second,  there  is  attached  to  each  circuit  breaker  a 
shaft  extending  through  the  building  wall  carn-ing  on 
its  inside  end  a  short  cross-bar.  When  this  bar  is 
in  a  horizontal  position  it  engages  the  edge  of  one  of 
the  disconnecting-switch  compartment  doors  in  such 
a  way  that  the  group  of  doors  cannot  be  opened.  This 
device  is  so  connected  to  the  oil-switch  mechanism  that 
it  occupies  this  position  when  the  oil  switch  is  closed. 
Upon  the  nil  switch  being  opened  the  shaft  is  turned 
through    an    angle    of    90    deg.,    so    that    the    crossbar 
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assumes  a  vertical  position,  which  releases  the  discon- 
necting-switch compartment  doors.  Thus  it  is  impos- 
sible for  the  operator  to  gain  access  to  the  disconnecting 
switches  until  the  oil  switch  is  in  the  open  position. 
Provision  is  made  for  removing  the  crossbar  by  means 
of  a  special  tool  in  case  it  is  necessary  for  some  special 
reason  to  gain  access  to  the  "disconnects"  while  the  oil 
switch  is  closed. 

On  the  reserve-bus  side  of  the  disconnecting  switch 
alley,  where  there  are  no  oil  switches,  there  is,  of  course, 
no  opportunity  to  employ  this  interlocking  scheme;  but 
the  six  corresponding  doors  are  fastened  together  in  the 
same  manner  as  on  the  main-bus  side.  The  same  scheme 
of  operating  the  doors  in  groups  is  also  employed  on 
the  lower  floor  for  the  compartment  doors,  giving  access 
to  the  feeder  "disconnects,"  current  transformers  and 
cable  potheads. 

Control. — As  shown  by  the  illustrations,  the  control 

building  is  placed  at  one 
end  of  the  series  of  unit 
bays  and  parallel  to  them. 
On  the  lower  or  ground 
floor  are  a  small  oflfice,  an 
entrance  hall,  a  workshop 
or  store  room,  a  storage- 
battery  room  and  a  motor- 
generator  room,  also  a 
longitudinal  passageway 
for  control  wiring.  The 
second  floor  is  entirely  oc- 
cupied by  the  control  room. 
The  switchboards  consist 
of  vertical  panels  of  natu- 
ral-finished black  "Linstun" 
and  are  divided  into  five 
sections  corresponding  with 
the  five  main  bays,  in  addi- 
tion to  a  house-service  sec- 
tion. Back  to  back  with  the 
control  boards,  with  a  4-ft. 
( L2-m.)  aisle  between 
them,  are  the  relay  and 
terminal  boards.  A  group 
of  five  panels  controls  each 
of  the  three  bays  connected 
with  the  new  units — a  bus- 
tie  panel,  an  incoming-line 
panel  and  three  fender  panels,  each  controlling  two 
feeders.  A  similar  group  of  four  panels  controls 
each  of  the  other  two  bays.  A  dummy  bus  indi- 
cates the  connections.  The  bus-tie  panel  is  equipped 
with  three  ammeters,  a  wattmeter  and  a  reserve-bus 
voltmeter;  the  incoming  line  panel  with  three  ammeters, 
a  wattmeter,  power-factor  meter,  main-bus  voltmeter, 
line  voltmeter  and  synchroscope.  Each  of  the  feeders 
is  equipped  with  three  ammeters  and  a  wattmeter. 
Each  instrument  and  relay  is  provided  with  a  complete 
set  of  calibrating  link  terminals  mounted  upon  small 
panels  on  the  rear  of  the  main  panels. 

The  vertical  wiring  on  the  back  of  the  switchboards 
is  carried  in  troughs  made  up  of  two  3-in.  (1.9-cm.) 
angle  sides  with  "Linabe.stos"  back,  the  troughs  being 
3i  in.  (8.9-cm.)  wide.  After  the  wiring  was  completed 
these  troughs  were  equipped  with  removable  sheet- 
metal  covers.  The  advantages  of  this  system  of  wiring 
are  safety,  accessibility,  neatness,  ease  of  installation 
and  flexibility.  Furthermore,  the  wires  being  entirely 
free  from  the  panels,  the  latter  can  be  easily  removed. 


The 


CRUUPING  OF  INSTRUMENTS  AND  ANNUNCIATORS  ARE  FEATURES  OF  CONTROL  BOARD  AT  ECHOTA  SUBSTATION 
instruments  are  arranged  so  that  confusion  in  reading  will  be   avoided.      At   the   top   o£  the  board   are   lamps    and    below    the 
instiurnents  aie  '^"'i^^Jl^.^'^pnts  are  annunciators  which  indicate  switches  which  open  automatically. 


A—  TYPICAL  SECTION 


OF  A  BUS  COMPARTMENT.      B— CHOKE  COILS  IN  SERIES  WITH  OUTGOING  LINES  AT  ECHOTA  SUBSTATION. 
C ONE  TYPE  OF  CIRCUIT  BREAKER  EMPLOYED  AT  ECHOTA 


BACK  TO  BACK  WITH  THE  CONTROL  BOARD  SHOWN  ABOVE  ARE  THE  RELAY  PANELS 
In  the  alslP  between  the  control  and  rel.iy  boards  are  control-wire  Irounh.s  an.l   list   tor.nliuils.      Normally   llu- 

Iroush.s  lire  ciivpicil.  but  one  i»  .shown  open. 
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if  lequired,  by  merely  disconnecting  the  wires  from  the 
instruments  anti  control  devices. 

At  their  point  of  departure  from  the  board,  all  con- 
trol wires  pass  thi-ou^h  terminal  links  on  the  lower 
panels  of  the  relay  boards.  After  leaving  the  switch- 
board the  control  wires  are  carried  in  three-conductor 
cables  covered  with  flame-proof  braid  and  laid  in  steel 
pans  or  troughs  mounted  one  above  another  on  brackets 
fastened  to  the  wail  of  the  liuilding.  Upon  reaching  the 
point  where  the  unit  bays  join  the  longitudinal  pas.sage- 
way  the  pan  for  each  unit  passes  through  an  opening 
in  the  wall  of  the  passageway  and  continues  along  the 
outside  wall  of  the  bay  under  the  oil-switch  gallery. 
From  this  pan  to  the  current  and  potential  transform- 
ers, oil-switch  controls,  etc.,  the  control  wires  are  carried 
in  conduit  buried  in  the  walls  and  floors  of  the  struc- 
ture. By  this  construction  the  control  wiring  is  made 
accessible  throughout  its  entire  length,  with  the  ex- 
ception of  the  short  portion  in  conduit,  and  at  the 
same  time  an  enormous  amount  of  conduit  work  is 
avoided.     The  construction   is  much  less  expensive  and 


protection  is  provided  between  the  two  pairs  of  cables 
by  means  of  suitably  connected  current  transformers 
and  low-current  relays.  In  other  cases  ground  relays 
are  installed,  connected  in  the  current-transformer 
neutrals.  Overload  relays  are  also  installed  on  all  feed- 
ers. All  relays  are  of  the  Westinghouse  induction  type, 
the  5-amp.  size  being  used  for  overloa4  and  the  1-amp. 
size  for  difl"erential  and  ground  protection. 

A  somewhat  unusual  feature  in  connection  with  the 
relay  system  is  the  installation  of  annunciators  on  the 
switchboard  with  the  drops  connected  in  series  with 
the  tripping  circuits  of  the  various  relays.  By  this 
means  it  is  possible  to  know  at  once  upon  the  tripping 
out  of  a  circuit  breaker  just  which  relay  was  responsible. 
This  immediately  gives  an  indication  of  the  nature  and 
in  certain  cases  of  the  location  of  the  trouble.  It  also 
furnishes  the  means  of  keeping  tabs  on  the  operation 
of  the  relays.  Although  the  .station  has  been  in  opera- 
tion only  a  few  months,  the  value  of  this  feature  has 
already  been  amply  demonstrated. 

In   the  equipment  of  this  station   the   Westinghouse 
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SCHEMATIC  CONNECTIONS  OK  SWITCHED  AT  ECHOTA  SIBSTATION,  SHOWING  I'NIT  LAYOTT  AND  LINES 
FROM  THE  HYDRAULIC  STATION  EXTENSION   AT  THE  BOTTOM 
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occupies  much  less  space  than  would  the  conduit  neces- 
sary to  convey  an  e(iual  number  of  wires. 

For  the  operation  of  the  control  circuits  there  are 
provided  two  14-kw.  motor-generator  sets  and  a 
120-amp.-hr.,  220-volt  storage  battery.  The  control  is 
normally  carried  on  one  of  the  motor-generator  sets 
and  the  battery  held  as  a  reserve. 

Rrlaii  Protection. — The  incoming  lines  from  the  new- 
generating  station  are  each  equipped  with  overload, 
ground  and  reverse-power  relays.  The  overload  relays 
are  arranged  to  trip  both  the  main  and  reserve-bus 
circuit  breakers,  but  the  reverse-power  relays  trip  only 
the  main-bus  switch.  At  present  the  reverse-power 
relays  are  Westinghou.se  type  CR,  but  it  is  proposed  to 
substitute  for  these  type  CW  relays  so  connected  as  to 
operate  on  low  power  factor,  lagging  current  feeding 
from  the  substation  toward  the  generating  station. 
This  is  for  the  purpose  of  tripping  the  line  switch  in 
case  of  the  accidental  loss  of  the  field  of  the  generator 
and  also  to  enable  the  line  switch  to  trip  on  less  than 
full-load  current  in  the  reverse  direction.  The  bus-tie 
switch  is  equipped  with  overload  relays.  Feeder 
switches  are  relayed  in  two  different  ways,  according  to 
the  nature  of  the  feeder  supplied.  In  certain  cases  where 
a  feeder  consists  of  four  parallel  cables  split-conductor 


Electric  &  Manufacturing  Company  furnished  all  of 
the  switchlx)ards  and  all  of  the  oil  switches  with  the 
exception  of  those  for  one  unit  bay,  al.so  current  and 
potential  transformers,  choke  coils,  motor-generator 
sets  and  storage  battery.  The  General  Electric  Com- 
pany furnished  oil  switches  for  one  bay  and  the  light- 
ning arresters.  Bus  supports  and  disconnecting  switches 
are  of  the  "Franklin"  design  manufactured  by  the  Elec- 
trical Development  &  Machine  Company. 

The  design  and  construction  of  this  development  were 
undertaken  and  largely  carried  out  under  the  stress  of 
war  conditions.  The  design  was  in  many  instances  in- 
fluenced by  these  conditions,  and  many  possible  refine- 
ments were  doubtless  omitted  owing  to  lack  of  time 
and  men  to  carry  them  out.  In  spite  of  these  condi- 
tions the  results  have  been  satisfactory  as  witnessed  by 
some  months  of  entirely  successful  operation. 

The  writer  desires  to  express  his  appreciation  of  the 
hearty  co-operation  accorded  him  by  the  manufacturing 
companies  and  all  those  who  furnished  materials  for 
the  work,  and  also  of  the  work  of  his  staff,  which  made 
up  in  loyalty  and  enthusiasm  what  it  lacked  in  numbers. 
Especial  credit  is  due  to  his  assistant,  R.  T.  Henn.-.  to 
whose  versatility  and  practical  genius  are  due  many 
of  the  details  of  design  as  well  as  their  application. 


Overhead  Arc  Welding 

Welding  Overhead  Surfaces  Entirely  Practicable  if  Operator  Understands  Principles- 
Finished  Welds  Show  Tensile  Strength  Comparable  to  Ordinary  Downward 
Welding    -Training  of  Operators  in  Overhead  Work 

By  O.  H.  ESCHHOLZ 

Material  and  Process  Engineer  Westinghonse  Electric  &  Mamifacturing  Company 


-Tests  of 


A  UNIQUE  and  important  property  of  the 
/^  metallic  electrode  arc-welding  process  is  the 
/— ^\  ability  to  deposit  metal  at  will  either  on  a 
.^  XjL  flat  (downward),  vertical  or  overhead  sur- 
face. Under  the  extreme  condition  of  overhead  deposi- 
tion, when  the  force  of  gravity  is  opposing  metal 
transfer,  greater  manipulative  skill  is  required  than 
when  gravity  partly  or  completely  assists  deposition,  as 
in  vertical  or  downward  welding.  The  degree  of  skill 
required  for  overhead  welding,  however,  is  not  impos- 
sible of  attainment  when  the  operator  has  been  prop- 
erly instructed  in  the  characteristics  and  manipulation 
of  the  arc. 

The  enlarging  field  of  welding  has  increased  the 
•demand  for  overhead  welds,  the  most  typical  of  which 
are  encountered  in  locomotive,  ship,  tank  and  building 
construction.  Many  such  welds  are  now  giving  excel- 
lent service.  Examination  of  occasional  failures  reveals 
as  their  primary  cause  an  improper  use  and  manipula- 
tion of  welding  materials  due 
~~~~^  I       chiefly    to    inferior    or    in- 

^^^^  f^^\        different  operators.     In  the 

^^^^F  C  ;         repair    of    locomotive    fire- 

^|H  boxes    it   has   been   common 

^^1  practice  to  weld  the  overhead 

^^^H  butt  joint   autogenously   be- 

-^^^  tween    the    crown    and    the 

]KM  I  flue  sheet.    The  service  rec- 

l^B  ^^  ords    of    many    such    welds 

^*^ ____^^!__J      clearly      demonstrate      the 

adaptability  and  value  of  the 
arc  process.  Nevertheless, 
owing  partly  to  the  greater 
skill  required  and  partly  to 
the  characteristic  exagger- 
ated conception  of  ability 
possessed  by  undeveloped 
welders,  unsatisfactory  fu- 
sion may  result  when  ade- 
quate supervisory  control  is  lacking.  Overhead  deposi- 
tion is  chiefly  dependent  upon  arc  phenomena  overcom- 
ing gravitational  force  acting  on  the  material  of  the 
pencil  electrode.  The  facility  with  which  deposition  is 
accomplished  is  a  function  of  arc  current  and  arc 
length,  as  well  as  choice  of  electrode  diameter  and  elec- 
trode material. 

Upon  establishing  an  arc  between  an  overhead  sur- 
face and  a  suitable  wire  electrode  the  material  at  each 
arc  terminal  is  liquefied.  The  metal  at  the  positive 
or  plate  terminal  forms  a  pool,  while  that  at  the  wire 
or  negative  terminal  develops  rapidly  into  a  globule.* 
Fig.  1  shows  the  appearance  of  the  surface  and  section 
of  a  globule  formed  on  the  electrode  end.  This  globule, 
however,  is  too  large  to  facilit.ite  deposition,  that 
shown  in  the  arc  photograph  (Fig.  2)  being  more 
typical  of  good  practice.    To  convey  this  globule  to  the 


FIG.    1 — LIQUEFIED    GLOBU- 
LAR END  OF  WIRE 
ELECTRODE 
Note  the  relatively  smooth 
surface    and    solid    metal    in 
section.     The  retaining  force 
Is     determined     by     size     of 
globule,    area  of   contact   be- 
tween liquid  and  solid  metal 
and  intensity  of  the  forces  of 
cohesion     and     surface 
slon. 


ten- 


plate  the  lifting  force  must  exceed  the  retaining  forces 
of  gravity,  cohesion  and  surface  tension  at  the  wire 
perimeter.  Obviously  the  problem  of  transferring  the 
globule  may  be  simplified  by  decreasing  the  forces 
tending  to  retain  the  globule  on  the  electrode  end. 

By  producing  only  small  globules  the  weight  of  liquid 
metal  may  be  held  to  a  low  value.  As  the  size  varies, 
within  limits,  with  the  arc  length,  the  maintenance  of 
a  short  arc  of  from  is  in.  to  a's  in.  (1.6  mm.  to  2.4  mm.) 
will  therefore  insure  a  controllable  globule  weight. 
Other  factors  determining  the  magnitude  of  the  total 
retaining  force  are  the  unit  surface  tension,  unit 
cohesion  and  the  contact  area  between  the  liquid  globule 
resting  on  the  solid  end  of  the  pencil  electrode  and  the 
electrode. 

The  surface  tension  and  cohesion  between  the  solid 
wire  and  its  molten  end  are  decreased  by  the  presence 
of  solid,  liquid  and  gaseous  impurities  at  the  boundary. 
Quantitative  information  on  this  subject  is  not  available. 


•"Metal   Deposition  In   Arc  Welding,"  Electrical  World,  June 
26  and  July  10.  1920. 


FIGS.  2  AND  3 — APPEARANCE  OF  ARC  STREAM,  DEPOSITED 

MATERIAL   AND  ELECTRODE   END 

In  Fig.  2  is  shown  a  short  arc  (A  in.l.  The  globular  end  of 
the  electrode  as  well  as  the  layer  of  deposited  metal  can  be 
seen.  With  the  long  arc  (A  in)  of  Fig.  3  no  deposited  metal 
is  evident. 

Experience,  however,  has  shown  that  these  forces  are 
reduced  by  the  phenomena  occurring  when  small  quan- 
tities of  iron  oxide,  iron  carbide,  manganese,  etc.,  and 
occluded  gases  are  present  in  the  electrode  during  the 
deposition  process. 

The  total  surface  tension  and  the  total  cohesive  force 
are  proportional  to  the  area  of  contact  between  the  liquid 
and  solid  or  plastic  metal.  It  is  obvious  that  these 
decrease  with  the  diameter  of  the  electrode  and  also 
with  the  total  energy  developed,  and  therefore  with  the 
arc  current.  The  facility  with  which  the  electrode 
surface  becomes  "wetted,"  thereby  affecting  the  con- 
tact area,  varies  with  its  analysis,  melting  tempera- 
ture, physical  properties  of  the  surface  and  the  current 
density.  A  satisfactory  evaluation  of  the  importance 
of  each  of  these  factors  has  not  been  made,  although 
it  is  well  known  that  different  types  of  electrodes 
employed  for  downward  deposition  vary  greatly  in  their 
"wetting"  action  and  therefore  in  their  characteristic 
retaining  force  and  ease  of  overhead  deposition. 

From  this  analysis  it  is  evident  that  when  the  super- 
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visor  determines  tlie  material,  size  of  electrode  and 
welding  current  to  be  used  the  only  variable  affecting 
the  magnitude  of  the  retaining  force  c9ntrollable  by 
the  operator  is  the  arc  length.  Skill  in  the  maintenance 
of  the  proper  arc  length  may  be  readily  developed, 
while  a  check  on  its  continuous  employment  may  be 
had  by  the  meter  indication  of  arc  voltage  or  the  ring- 
ing of  a  buzzer  connected  across  the  arc  when  the 
maximum  permissible  arc  length  has  been  exceeded. 


FIG.  4 — SEQUENCE  OF  DEPOSITION  PHENOMENA 

IN  OVERHEAD  WELDING 

Duration  of  cycle  from  0.61  second  to  0.03  second,  depending  on 
electrodes,  current,  arc  length,  etc. 

The  lifting  force  is,  comparatively,  a  fixed  quantity, 
since  the  material  and  thermal  characteristics  of  most 
overhead  joints  vary  but  little.  The  total  lifting  force 
is  a  function  of  the  surface  contour  and  of  the  area 
puddled  by  the  positive  crater.  It  is  also  dependent 
upon  the  "wetting"  characteristic  which  facilitates  the 
adhesion  and  spread  of  the  electrode  globule  on  making 
contact  with  the  puddled  surface.  The  rate  at  which 
the  plate  metal  absorbs  heat  energy  from  the  deposited 
metal  determines  the  rate  of  congealing  of  the  electrode 
metal  and  therefore  is  a  factor  in  determining  the 
magnitude  of  the  lifting  force.  Heating  an  overhead 
joint  locally  helps  to  start  layer  deposition,  since  it 
facilitates  the  initial  production  on  a  cold  plate  of  a 
"wetted"  surface  to  which  the  globule  must  be  attached 
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ON    VOLTAGE  AND  CURRENT 

In  the  upper  figure  is  shown  tlio  effect  of  a  short  arc,  the  cur- 
rent peaks  indicating  short-circuiting  of  the  arc  stream  by  globule 
growth  and  subsequent  deposition.  The  absence  of  these  short- 
circuit  peaks  Is  evident  in  Fig.  6.  which  shows  the  effect  of  the 
long  arc.      N'o  metal  is  deposited  In  the  latter  case. 

by  the  forces  of  surface  tension  and  adhesion.  How- 
ever, if  the  joint  temperature  is  uniformly  increased 
to  a  high  value,  deposition  will  be  retarded  since  the 
rrate  of  congealing  of  deposited  metal  is  decreased. 


The  cycle  of  deposition  appears  to  be  as  follows: 

1.  Metal  at  each  terminal  is  liquefied  upon  striking 
an  arc, 

2.  The  molten  electrode  end  assumes  an  approx- 
imately spherical  form,  due  to  the  well-known  phenom- 
ena of  surface  tension  causing  a  fluid  material  to 
contract  into  the  smallest  volume. 

3.  This  globule  enlarges,  with  continued  application 
of  energy,  until  with  the  aid  of  electrode  manipulation 
its  upper  surface  is  brought  into  contact  with  the  over- 
head pool,  thereby  short-circuiting  the  arc  stream  and 
causing  the  lifting  forces  to  act  upon  it. 

4.  Forces  of  surface  tension  and  adhesion  at  the 
contact  area  between  the  overhead  plate  and  the  globule 
cause  the  globule  to  change  its  form  and  spread  over 
the  plate  surface. 

5.  As  the  metal  spreads,  the  area  in  contact  with 
the  plate  increases  and  therefore  the  lifting  forces 
are  also  increased,  causing  an  acceleration  in  metal 
transfer.  These  forces  act  until  the  globule  is  lifted 
otT  the  wire  electrode  end,  when  the  short  circuit  is 
broken  and  the  arc  re-established. 

This  deposition  seijuence  is  shown  graphically  in 
Fig.  4.  In  Figs.  2  and  3  short  and  long  arcs  are 
shown  respectively.  Bare  mild-steel  electrodes  were 
used  for  the  deposit  tests.     The  globular   growth   is 
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-THE    FIRST    DEPOSITED    LAYER    SHOl'LD    FUSE   TOGETHER 
ABUTTING  MEMBERS  AS  SHOWN 


visible  on  both  electrode  ends.  However,  the  short  arc 
employed  in  Fig.  2  permits,  with  the  electrode  manipula- 
tion, bringing  the  surface  of  the  globule  readily  into 
contact  with  the  plate  during  the  period  when  the 
retaining  force  is  small.  The  layer  of  deposited  metal 
as  well  as  the  arc  crater  are  clearly  visible  in  the  illus- 
tration. 

To  bridge  the  arc  gap  shown  in  Fig.  3  a  larger 
globule  is  required.  The  size  of  this  globule  produces 
a  retaining  force  which  exceeds  the  lifting  force  and 
thereby  prevents  metal  transfer.  With  continued 
application  of  energy  and  the  maintenance  of  such  a 
long  arc,  the  accumulating  liquid  metal  either  drops 
off  the  end  of  the  electrode  or  flows  down  its  side. 
The  striated  appearance  of  the  electrode  surface  in  Fig. 
3  is  caused  by  the  metal  flowing  from  the  end. 

In  Figs.  5  and  6  are  shown  instantaneous  variations 
in  arc  current  and  arc  voltage  when  holding  the  short 
and  long  arcs  shown  in  Figs.  2  and  3.  The  instant 
at  which  the  globular  growth  short-circuits  the  arc 
is  identified  when  the  arc-voltage  record  drops  to  nearly 
zero  and  the  arc  current  attains  maximum  value.  The 
frequency  with  which  this  occurs  indicates  that  approx- 
imately twent>--five  globules  are  being  deposited  each 
second.  In  Fig.  6  the  voltage  and  current  records  indi- 
cate the  normal  variation  in  arc  length  as  determined 
by  electrode  manipulation  and  globular  growth,  but 
they  do  not  indicate  contact  between  the  plate  and  the 
electrode  as  shown  in  Fig.  5.  The  deposition  rate  is 
therefore  nearly  zero,  only  metal  being  deposited  by  the 
condensation  of  a  small  amount  of  metallic  vapor.     As 
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the  amount  deposited  is  small  it  is  not  visible  on  the 
)3late  surface  shown  in  Fig.  3. 

It  is  preferable  to  select  candidates  for  overhead 
welding  from  operators  who  are  competent  downward 
welders. + 

The  first  step  in  the  training  of  such  welders 
consists  in  demonstrating  and  explaining  phenomena 
of  metal  transfer.  The  second  step  involves  the  change 
in  deposition  facility  with  change  in  arc  length,  arc 
current,  electrode  diameter  and  electrode  material.  It 
will  be  found  that  the  usual  skilled  downward  welder 
is  quick  to  appreciate  and  recognize  the  bearing  of 
these  factors  on  overhead  deposition.  Deposition  skill 
should  first  be  developed  on  a  vertical  surface,  then 
on  a  plate  inclined  45  deg.,  and  finally  on  a  flat  over- 


FIG.  8 — INCOMPLETE  AND  COMPLETE  FUSION  OF  V 

Section  througrli  zone  H  of  Vig.  9  and  a  surface  view  of  tlic 
weld  .showing  result  of  incomplete  fusion.  In  lower  photograph 
is  shown  section  through  zone  C  of  Fig.  9  and  a  surface  view  of 
I  he  section  where  fusion  was  good. 

head  surface,  with  the  operator  holding  in  each  case 
a  short  arc  A  in.  to  s'^  in.  (1.6  mm.  to  2.4  mm.),  or 
18  volts  to  20  volts,  with  J-in.  (3.2-mm.)  diameter  bare 
mild-steel  gas-free  electrodes  and  an  arc  current  of  100 
amp.  The  metal  should  be  deposited  in  continuous 
layers  on  a  J-in.  (3.2-mm.)  thick  plate.  The  employ- 
ment of  a  light-weight  electrode  holder,  designed  to 
protect  the  operator  from  falling  hot  metal,  as  well  as 
to  remain  cool  in  service  with  a  minimum  cable  drag 
while  holding  the  electrode  perpendicular  to  the  surface 
to  be  welded,  will  be  found  both  to  expedite  and  greatly 
facilitate  overhead  deposition. 

Electrodes  vary  greatly  in  their  overhead  deposition 
characteristics.  Metal  may  be  deposited  with  some 
types  at  the  rate  of  two  globules  a  second;  with  others 
this  may  be  as  high  as  thirty  a  second.  The  penetra- 
tion of  the  deposited  metal  into  the  plate  appears, 
however,  to  decrease  somewhat  with  increase  in  globular 
deposition  rate.  Owing  to  the  facility  with  which  the 
surfaces  of  .some  types  of  electrodes  become  "wetted," 
the  globular  retaining  forces  are  so  large  that  over- 
head deposition  is  impracticable.  In  view  of  these 
differences  in  deposition  performance,  the  operator 
should  become  familiar  with  the  characteristics  and 
manipulation  of  a  variety  of  bare  and  covered  electrodes 
available  on  the  market.  To  obtain  fusion  it  is  neces- 
sary to  secure  penetration,  crater  depth,  minimum  over- 
lap, etc.,  as  in  the  case  of  downward  deposition. t 

The  use  of  a  low  current,  of  the  order  of  100  amp., 

f  "Trolnlns  Arc  Welders,"  Electrical  World,  Sept.  27  and  Oct. 
4,   1919. 

{"Fusion  In  Arc  Welding."  Tninfini  llntm  A.  I.  K.  E..  March 
1919. 


produces  a  slow  and  easily  controllable  globular  growth 
and  deposition.  After  the  operator  succeeds  in  devel- 
oping depositipn  control  under  this  condition,  arc  cur- 
rent and  electrode  diameter  should  be  gradually 
increased  to  values  approximating  those  employed  for 
downward  welding.  The  operator,  however,  will  then 
find  that  an  electrode  length  of  only  6  in.  (1-5  cm.) 
(approximately)  will  be  readily  deposited,  the  deposi- 
tion of  the  remainder  becoming  increasingly  difficult 
owing  to  the  fact  that  the  hot,  inclosing  convection 
currents  of  air  and  arc  gases,  as  well  as  the  internal 
energy  consumption  due  to  the  resistance  of  the  wire, 
serve  to  preheat  the  electrode  and  cause  the  melting 
rate  of  its  terminal  to  increase.  It  has  been  found  that 
the  electrode  may  be  kept  comparatively  cool,  and 
therefore  maintain  an  approximate  constant  melting 
rate  throughout  the  deposition  period,  by  giving  it  as 
well  as  the  arc  terminal  either  an  oscillating  or  a 
circular  movement.  Such  a  movement  disturbs  the  hot 
sheath  of  gas  in  contact  with  the  electrode  and  permits 
rhe  influx  of  cooling  air.  By  employing  this  manip- 
ulative expedient  it  is  possible  to  deposit  the  metal 
continuously  from  12-in.  (25.4-cm.)  lengths  of  elec- 
trodes i  in.,  in  in.  and  A  in.  (3.2  mm.,  4  mm.  and 
4.7  mm.)  in  diameter  when  employing  arc  currents 
of  respectively  125,  150  and  175  amp. 

Overhead  Welds 

These  are  commonly  butt  or  lap  joints.  In  design- 
ing a  structure  perference  should  be  given  to  the  lap 
joint  because  it  is  more  easily  welded.  The  overhead 
butt  joint  is  prepared  similarly  to  the  downward  butt 
joint.  It  is  usually  scarfed  from  60  deg.  to  90  deg. 
and  a  "free  distance"  of  from  tW  in.  to  &  in.  (1.6  mm. 
to  2.4  mm.)  separates  the  adjacent  sections.  To  main- 
tain these  in  place,  the  plates  are  tacked  together  at 
intervals  of  2  ft.  (0.61  m.),  when  the  rigid  assembly 
system   is  used,   and  the  metal  dejwsited  in  layers  by 


FIG 


9 — APPEARANCE  OF  TOP  AND   BOTTOM    OF  OVERHEAD 
BUTT-WELDED   PLATES 


This  weld  was  made  aftei-  an  experienced  downward  wekhr 
received  several  days'  training  in  overhead,  welding.  Bare  mlld- 
steol  electrodes  of  j'i-in.  di.innter  were  used  with  a  current  of  .12.". 
amp.  Tests  were  made  to  determine  the  ultimate  tensile  strenj;tli 
by  cutting  strips  from  tin'  plates  as  shown  by  the  markings.  Th. 
average  strength  was  ■l.'i.fiOO  lb.  per  square  inch  for  one  test  and 
39,150  lb.  per  square  inch  for  another.  Zones  1)  and  C  are  shown 
In   det.'iil    in    I'Mg.    S 

the  "step-back"  method  to  avoid  excessive  heating  ol 
the  plate  and  consequent  high  internal  cooling  stresses. 
The  successful  welding  of  an  overhead  butt  joint  is 
chiefly  dependent  upon  the  completeness  with  which 
the  initial  layer  fuses  together  the  apex  of  the  V.  In 
Fig.  8  are  shown  sections  through  correctly  fused 
abutting  members  and   it   illustrates  the  characteristic 
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appearance  of  a  section  wherein  the  first  layer  failed 
to  fuse  the  abuttiiiK  plate  edges.  Such  failure  may  be 
attributed  to  the  indifference  of  the  operator  in  con- 
trolling arc  length  and  applying  deposited  metal,  toi 
low  an  arc  current,  and  either  too  great  or  too  small 
"a  free  distance."  An  inspection  of  the  surface  fre- 
quently reveals  poor  workmanship  and  suggests  the 
cause. '^ 

It  is  now  recognized  that  in  downward  welding,  layer 
and  tier  deposition  of  metal  give  the  most  satisfactory 
joint  characteristics.  This  is  due  to  the  fact  that 
each"  deposit  is  reheated  by  the  superposed  metal  and 
then  cools  at  a  slower  rate  than  if  exposed  fully  to  the 
atmosphere.  This  partial  annealing  serves  to  refine  the 
grain  and  relieve  internal  cooling  stresses.     The  writer 


11"ln8pectlon  of  Metallic 
way   Knpiwtr,  .\\\\y,    1J)19. 


itroili'  Ai('  Welds."  Mechanical  /f<ii(- 


therefore  wishes  to  advocate  a  similar  procedure  for 
overhead  welding,  particularly  as  it  is  now  general 
practice  to  fill  the  area  between  scarfed  surfaces  com- 
pletely as  the  welder  progresses  along  the  joint.  It  is 
known  that  this  procedure  increases  internal  stresses, 
decreases  ductility,  and  tends  toward  warping  of  the 
structure. 

The  plates  shown  in  Fig.  9  were  welded  after  the 
operator  had  had  but  two  days'  practice  in  overhead 
deposition.  After  several  days'  further  practice  the 
same  operator  butt-welded  l-in.  (6.4-mm.)  and  i-in. 
(12.7-mm.)  boiler  plates  overhead,  scarfed  to  90  deg. 
The  data  show  that  a  con.scientious  and  properly 
instructed  operator  will  produce  overhead  welds  having 
characteristics  comparable  with  those  made  in  more 
favorable  positions  and  there  is  a  uniformity  of  tensile 
strength  throughout  the  length  of  the  weld. 


Power  Service  for  a  Middle  West  Section 

Survey  in  Western  Pennsylvania  and  Eastern  Ohio  by  Power  Section  of  War  Industries  Board 

Indicates  an  Aggregate  Power  Peak  Demand  During  1918  of  568,000  Kw.  and  a  Total 

Central-Station  Output  in  This  District  of  2,440,000.000  Kw.-Hr.     Estimated 

Increased  Peak  Load  of  1,000,000  Kw.  by  1927 


De 


lly  CAPT.  LYLE  .\.  WHITSIT 

Axisixtdtit   Engineer  Division  of  Power  and   Traumnisnion,   Siiper-Pntrer  Surrey 


'RING  the  war  period  of  1917  and  1918  a 
serious  power  shortage  developed  in  the 
w-estern  Pennsylvania  and  eastern  Ohio  dis- 
tricts, and  steps  to  remedy  this  condition 
were  initiated  by  the  Power  Section  of  the  War  Indus- 
tries Board.  This  investigation  resulted  in  a  program 
for  the  addition  of  .300,000  kw.  of  new  equipment  to  b 
placed  in  operation  during  1919.  The  power  shortage 
was  somewhat  relieved  by  co-operation  between  the 
various  central-station  systems  and  by  co-operation  also 
with  the  customers.  The  occurrence  of  the  influenza 
epidemic,  which  depleted  the  labor  resources  of  the 
manufacturing  companies,  and  the  signing  of  the  armis- 
tice in  November,  1918,  prevented  the  accumulation  of 
a  power  demand  in  December  of  that  year  that  might 
have  been  beyond  the  capacity  of  the  central  stations. 
The  total  generator  lating  in  the  power  plants  of 
the  district,  including  the  cities  of  Cleveland,  Lorain, 
Akron,  Warren,  Youngstown,  Alliance,  Canton,  Mas- 
sillon,  Mansfield,  Newark,  Coshocton,  Pittsburgh,  Con- 
nellsville,  Wheeling,  Windsor  and  others,  amounted  to 
about  773.000  kw.  on  the  first  of  .January.  1919.  The 
total  output  from  these  stations  in  1918  was  appro.x- 
imately  2,440,000.000  kw.-hr..  and  the  aggregate  of  the 
various  power-peak  demands  during  1918  was  568,000 
kw.  Although  these  figures  indicate  reserVe  capacity, 
the  actual  distribution  and  the  interconnection  of  sys- 
tems were  not  such  as  to  relieve  the  1918  shortage  in 
the  Pittsburgh  district. 

The  plant  cost  of  power,   including  only  coal,  labor 

"This  is  an  extinct  fioni  a  report  on  an  Investigation  of  tin 
power  t.erviee  of  western  Pennsylvania  and  eastern  Ohio,  whirli 
Captain  Wliitslt.  formerly  of  the  Tower  Section  of  the  War  In- 
tliistrie.'i  BoaiHl.  niaiie  ilin-in^  the  latter  pai't  of  1918  anil  tlrst 
part  of  1919  under  the  authority  of  the  Power  Section,  the  in- 
vestigations of  which  were  under  the  super\ision  of  Freilerick 
narlinpton.  consulting  engineer.  Captain  \Vhitsit  is  now  engaged 
on  power  and  ti'ansniission  studii-s  in  connection  with  the  Super-* 
r.iwer  Survey  for  the  Boston-'.Vashington  district. 


and  plant  repair  costs,  varies  in  this  district  from 
something  less  than  5  mills  per  kilowatt-hour  to  25 
mills  in  the  inefficient  central-station  plants.  The  cost 
of   coal    delivered,    which    in    1914    varied    from    $1.06 
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FIG.    1 — -TOTAL  POWER   OUTPUT   AND   MAXIMUM    POWER   DE.MAND 

OF   CENTRAL  STATIONS  OF   WESTERN    PENNSYLVANIA 

AND  EASTERN  OHIO  DISTRICT 

to  $1.72  per  ton,  increased  to  $2.79  and  $4.20  per  ton 
in  1918. 

Coal  consumption  per  kilowatt-hour  generated  varied 
from  1.8  lb.    (0.8  kg.)    in  the  efficient  plants  to  9.2  lb. 
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(4.1  kg.)  in  the  older  and  less  efficient  plants.  There 
is  such  a  wide  variation  in  the  rate  of  coal  consump- 
tion and  the  cost  of  manufacturing  power  between  the 
modern  efficient  plants  with  units  of  large  rating  and 
those  of  the  older  plants  with  inefficient  and  small- 
sized  units  that  great  economy  can  be  effected  by  gen- 
erating the  power  of  the  present  inefficient  plants  by 
means  of  an  efficient  equipment  of  large-sized  units  in 
the  power  plants  which  have  been  contemplated  at 
Windsor,  Cheswick,  Springdale  and  elsewhere.  If  the 
power  now  generated  by  the  inefficient  plants  in  the 
western  Pennsylvania  and  eastern  Ohio  districts  with 
a  coal  consumption  rate  of  24  lb.  (1.13  kg.)  per  kilowatt- 
hour,  and  a  power  manufacturing  cost  of  more  than  5 
mills  per  kilowatt-hour  were  generated  in  efficient 
plants  at  a  coal  consumption  of  1.8  lb.  (0.8  kg.),  there 
is  a  possible  annual  saving  over  1919  figures  of  796,000 


FIG.    2 — ECONOMIC    POWER    PRODUCTION    REQUIRES    ABUNDANCE 
IN  JUXTAPOSITION  WITH  AMPLE  WATER  SUPPLY 

tons  of  coal  per  year  and  of  $6,950,000  annually  in  plant 
operation  cost. 

Exclusive  of  generating  equipment  in  the  larger  steel 
companies,  there  exists  in  the  district  approximately 
700,000  kw.  of  generating  equipment  installed  in  isolated 
power  plants,  of  which,  it  is  estimated,  460,000  kw.  may 
be  economically  replaced  by  central-station  service  dur- 
ing the  next  five  to  seven  years.  This,  with  proper 
consideration  for  the  diversified  character  of  the  iso- 
lated .service,  will  increase  the  peak  loads  upon  the 
central  .systems  205,000  kw.  The  power  which  is  now 
generated  in  these  isolated  plants  is  estimated  to  con- 
sume 9  lb.  (4  kg.)  per  kilowatt-hour.  If  the  power 
were  furnished  by  central-station  systems,  there  is  pos- 
sible a  further  conservation  of  coal,  in  addition  to  that 
given  above,  of  3,250,000  tons  per  annum  and  a  probable 
.'<aving  in  the  manufacturing  cost  of  power  of  $18,000,- 
000  per  year. 

In  addition,  it  is  estimated  that  there  is  some  800,000 
kw.  of  generating  equipment,  including  electric,  gas  and 
steam  power,  in  the  larger  iron  and  steel  companies  in 
this  district.  In  view  of  the  fact  that  steel  companies 
have  byproduct  fuel  and  waste  heat,  it  is  not  probable 
that  more  than  half  of  this  will  ever  affect  central- 


station  service.     This  would  increase  the  peak  demand 
by  180,000  kw. 

Central  stations  of  this  district  serve  a  large  indus- 
trial manufacturing  load.  Of  their  total  output  some  15 
per  cent  was  used  for  lighting,  65  per  cent  for  power 
requirements  and  20  per  cent  for  trolley  service.  Load 
factors  of  the  various  systems  vary  from  38  to  61 
per  cent,  with  a  weighted  average  of  49.7  per  cent  for 
the  district.  The  average  diversity  factor  is  about  45 
per  cent. 

Fig.  1  shows  an  estimated  increase  in  annual  power 
requirements  for  the  district  to  and  including  1926. 
It  indicates  a  total  increase  in  the  present  lighting 
load  of  60  per  cent  for  the  five-  to  seven-year  period. 
It  is  equivalent  to  an  increase  of  10  per  cent  com- 
pounded annually  and  includes  the  increased  demands  of 
present  customers  and  new  lighting  business.  The 
increased  electrical  energy  to  meet 
the  powei'-load  requirements  of  pres- 
ent customei-s  is  13  per  cent,  which 
is  equivalent  to  an  annual  com- 
pounded rate  of  2  per  cent.  This 
does  not  include  the  energy  required 
to  meet  the  power  load  of  isolated 
plants  which  have  previously  gener- 
ated their  own  power  but  which  may 
reasonably  be  expected  to  solicit  cen- 
tral-station service  within  the  period 
named,  nor  does  it  include  the  power 
requirements  of  new  industrial  ex- 
tensions. 

These  items  were  arrived  at  sepa- 
rately from  estimates  prepared  by 
the  individual  companies  and  aggre- 
gate amounts  which  are  equivalent 
to  about  50  to  60  per  cent  of  the 
present  power  load.  The  increased 
energy  requirements  for  trolley  op- 
erations are  taken  as  20  per  cent 
for  the  period,  as  being  an  average 
between  the  extremes  of  15  and  25 
OF  COAL  SUPPLY        per  cent  of  the  1918  railway  load. 

On  the  above  assumptions  the  total 
peak  on  the  central-station  systems 
for  the  year  1927  will  be  1,100,000  kw.,  exclusive  of  re- 
quirements from  steel  companies  and  for  railroad  elec- 
trification. Adding  to  this  100,000  kw.  for  steel  com- 
pany requirements  and  200,000  kw.  for  railroad  electrifi- 
cation will  give  a  total  estimated  peak  of  1,400,000  kw. 
The  present  installed  rating  of  central-station  systems 
on  Jan.  1,  1919,  was  about  770,000  kw.  The  present  pro- 
gram of  the  central-station  companies  will  add  about 
300,000  kw.,  which  is  only  sufficient  to  replace  the  pres- 
ent inefficient  equipment,  whose  operation  should  be  dis- 
continued. Of  the  770,000  kw.,  170,000  kw.  should  be- 
considered  as  reserve  capacity,  leaving  600,000  kw.  avail- 
able for  carrying  peak  load,  which  will  take  a  portion  of 
the  estimated  future  peak  of  1,400,000  kw.  New  equip- 
ment is  required  to  carry  the  remaining  800,000  kw. 

In  order  to  meet  the  power  requirements  for  the- 
next  five  to  seven  years  it  is  recommended  that  the 
program  which  the  central-station  systems  have  started 
be  actively  carried  out  and  extended.  To  produce  the 
cheapest  power  in  this  district  it  is  necessary  that 
power  plants  be  located  at  points  where  abundance  of 
coal  supply  is  available  and  an  ample  amount  of  con- 
densing water  is  assured.  Fig.  2  shows  the  location 
of  some  of  the  coal  resources  as  they  have  been  made 
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evident  by  existing  commercial  coal  mines.  The  map 
also  shows,  through  the  principal  rivers  drawn  thereon, 
the  more  important  sources  of  condensing  water.  Some 
of  the  rivers  are,  however,  limited  by  low  summer  flow 
accompanied  by  high-water  temperature.  The  most 
feasible  locations  will,  therefore,  necessarily  fall  along 
the  Ohio  River  and  its  main  tributaries.  The  plants 
at  Windsor  and  Springdale  and  the  proposed  plant  at 
Cheswick  meet  with  the.se  conditions.  They  are  on 
the  Ohio  and  Allegheny  Rivers  and  have  adjacent  to 
the  plants  coal  mines  of  ample  capacity  for  twenty-five 
years.  Locations  next  in  importance  to  those  on  the 
Ohio  and  Allegheny  Rivers  are  West  Pittsburgh  on  the 
Beaver  River,  Warren  on  the  Mahoning  River,  points  on 
the  Youghiogheny  River  and  Bolivar  on  the  Tuscarawas 
River.  The  selection  of  the  latter  locations,  though  less 
favorable  than  the  former,  may  be  required  because  of 
the   localized   power   demands. 

This  report  recognizes  that  hydro-electric  power 
which  is  available  on  the  Clarion  and  Cheat  Rivers  and 
other  proposed  developments  in  western  Pennsylvania, 
if  operated  in  conjunction  with  existing  steam-power 
systems,  compares  favorably  at  the  present  time  with 
the  production  of  power  in  additional  .steam  plants  of 
modern  design.  With  the  increasng  cost  of  labor  and 
fuel,  which  will  raise  the  cost  of  power  at  a  faster 
rate  in  steam  plants  than  it  does  in  hydro-electric  plants, 
future  comparisons  will  be  more  in  favor  of  hydro- 
electric plants  than  at  present.  It  is  therefore  recom- 
mended, in  the  provisions  for  generating  additional 
power,  that  serious  consideration  be  given  to  hydro- 
electric power  resources.  With  a  peak  of  1,400,000  kw., 
the  annual  amount  of  power  required  is  6,000,000,000 
kw.-hr.  The  top  800,000  kw.  of  the  load  curve,  which 
is  57  per  cent  of  1,400,000  kw.,  would  require  35  per 
cent  of  the  total  power  in  kilowatt-hours,  or  2,100,- 
000,000  kw.-hr. 

The  Clarion  River  development  will  furnish  300,000 
kw.  of  power  capacity  and  ()50,000,000  kw.-hr.  of  power 
in  a  year  of  average  stream  (low,  and  the  total  Cheat 
River  development  will  furnish  500,000  kw.  of  capacity 
and  1,350,000,000  kw.-hr.  of  power  in  a  year  of  average 
stream  flow,  making  a  total  for  the  development  of  these 
two  rivers  of  800,000  kw.  in  capacity  and  2,000,000,000 
kw.-hr.  in  a  year  of  average  stream  flow.  With  the 
development  of  Cheat  River  power,  the  increased  power 
requirements  in  the  vicinity  of  Cumberland,  Md.,  and 
Fairmont,  W.  Va.,  will  draw  upon  this  source  for  some 
of  its  power.  There  are  other  water  powers  in  West 
Virginia  and  western  Pennsylvania  which  may  compare 
favorably  with  those  considered  in  this  report.  Informa- 
tion, however,  was  not  available  which  would  warrant 
making   any    recommendations    regarding   them. 

In  a  year  of  minimum  stream  flow  the  developments 
on  the  Clarion  and  Cheat  Rivers  would  furnish  only 
1,290,000,000  kw.-hr.  of  power,  which  is  21i  per  cent 
of  the  total  6,000.000,000  kw.-hr.  It  corresponds  to  43  J 
per  cent  of  the  top  portion  of  the  load  curve,  or  610,000 
kw.  In  other  words,  in  a  year  of  extreme  low  water 
190,000  kw.  of  reserved  steam  capacity  would  be  called 
upon  to  make  up  the  deficiency  of  water  power  available 
in  a  year  of  average  stream  flow. 

An  important  fact  learned  in  the  operation  of  the 
power  systems  during  the  war  period  was  the  decided 
advantage  afforded  by  the  thorough  interconnection  and 
unified  operation  of  central-station  systems.  This 
made  possible  the  use  of  excess  capacity  in  one  location 
or  of  one  system  in  other  locations  or  svstems  where 


there  was  a  scarcity  of  capacity.  It  further  made  acces- 
sible reserve  capacity  in  any  one  system  for  breakdown 
and  emergency  conditions  in  other  systems,  thus  reduc- 
ing the  total   reserve  required. 

At  the  present  time  increased  economies  in  power  pro- 
duction are  obtained  by  the  construction  and  operation 
of  units  of  large  capacity  with  the  abandonment  of 
units  of  small  size,  or  at  least  using  them  only  for 
emergency  and  for  peak  loads.  Reliability  obtained  in 
modern  transmission-line  construction  makes  possible 
the  realization  of  other  economies  obtained  by  the  suit- 
able location  of  power  plants  convenient  to  coal  deposits 
and  condensing  water.  Economies  will  increase  with 
the  increased  size  of  power  stations  up  to  a  capacity 
of  300,000  kw.  As  Pittsburgh  has  grown  to  be  a  great 
center  of  industrial  manufacturing,  so  the  Ohio  River 
district  and  its  resources  furnish  the  picture  of  some 
time  becoming  an  immense  center  for  the  manufacture 
of  power  whose  products  will  be  distributed  by  trans- 
mission lines  to  meet  the  requirements  not  only  of 
western  Pennsylvania  but  also  of  Ohio  and  Indiana  and 
westward  until  they  meet  the  competition  of  other  large 
super-power  plants  with  equal  natural  resources  in  coal 
and  condensing  water. 


Electrical  Symbols  Proposed  for 
International  Adoption 

Complete  Set  Adopted  by  Advisory  Committee'for  Con- 
sideration at  Next  Plenary  Meeting  of  Inter- 
national Electrotechnical  Commission 

AN  BIPORTANT  .step  toward  the  general  use  of 
,  standard  electrical  symbols  was  taken  at  the  recent 
Brussels  meeting  of  the  International  Electrotechnical 
Commission.  A  tentative  list  of  symbols  was  adopted 
for  consideration  at  the  next  plenary  meeting  of  the 
commission.  This  li.st  is  published  on  page  972  in  full, 
together  with  some  parallel  symbols  commonly  used  in 
this  country  which  may  yet  receive  favorable  considera- 
tion when  final  action  is  taken. 

The  proposed  symbols  are  published  at  this  time,  by 
courtesy  of  the  I.  E.  C,  for  the  purpose  of  affording 
ample  opportunity  for  full  discussion. 

Perhaps  the  most  striking  proposal  in  the  list  is  the 
use  of  circles  for  transformer  windings  as  shown  in 
several  items  beginning  with  39.  The  idea  is  completely 
new  to  most  American  engineers,  but  the  simplicity  of 
the  diagrams  thus  drawn  recommend  themselves  for 
full  consideration,  both  from  the  viewpoint  of  the  man 
who  makes  the  diagram  and  the  man  who  reads  it.  In 
items  53,  54,  63  and  67  are  alternative  proposals  inserted 
I  y  the  editor  to  show  what  appears  to  be  a  simpler  sym- 
bol than  that  proposed  in  the  official  report  of  the  ad- 
visorj'"  committee.  These  alternatives  may  be  said  to 
be  representative  of  American  practice. 

Beginning  with  item  21,  two  symbols  are  shown  in 
ir.any  instances,  one  for  use  in  single-line  and  the  other 
for  complete  wiring  diagrams. 

As  a  basis  for  presenting  American  practice  the 
paper  on  symbols  by  E.  J.  Cheney,  read  at  the  last 
midwinter  convention  of  the  A.  I.  E.  E.  and  abstracted 
in  the  Elect  rkal  World  for  Feb.  28,  was  used  by  our 
representatives  on  the  advisory  committee  on  symbols. 
Dr.  C.  0.  Mailloux  w:;s  chairman  of  the  American  dele- 
gation as  well  as  being  president  of  the  I.  E.  C,  and  Dr. 
P.  G.  Agnew  was  secretary. 
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Electrical  Symbols  Recommended  to  International  Electrotechnical  Commission 

(See  jxtge  971) 


SYMBOLS  PROPOSED  FOR  INTERNATIONAL  USE 
I- DicigrcPimmatic  Elements 


1       Two-ph«so  three-wire        yS. 


A     Three-phosestoir-conncc+eol 


A 


7     Six-phctsamcsh-connccted 


o 


10 


Thrcc-phisse  star-connected 
with  neutral  wira  brought  out 


^ 


2       Twc-phase  four- 


X 


Double,  three-phase 
5     mesh- connected 


8     5ix-phflsastarconnected  y\. 


3       Thrc^-phc^sc  mcsh-connectc^y     \ 


y-      Double  three-pho&e  / 

star  (zigz<3g) -connected  '      ^^ 


9      Nautral  wire  brought  out  \   I    / 


II~  Symbols 

ci-lti;ilic^n-b-British-c-Th6  circle  representing  transformer  wlnc^ings  h<^5  been  usec^  by  tha  Swiss  £^n£^  Italians  for  manyyectrs. 

d -Thin  line  is  positive- c-f-g-h-Amaric£?in 


1       Generating  stfltion  (thermal)    [ | 


?.<^d\a\  brushortanqentictl 
23     brush, OS  p 

each  national  commHI'ee,tt)us: 


2     Generating  5twtion(hydmulic)  j 


3      Generating  station  (mixed 
thermal  and  hydraulic) 


24 


4-     Substation  (general)  | [ 

5     Sobstotion  withtransformers]  (     ) 


25 


6     Substation  with  rotating 
machinery 


0 


7     Substation  with  battery 


g     Substation  with  rotating  machin-  ^^ 
cry  and  transformers        I  t 


9     Substation  with  switch  gea 


ironly     /\ 


10    Wooden  poles 


II       Ircn  poles 


Tushortanqential  ^--"n.         *■ — v 
s  preferred  by     — ^     J^i.      X 


Generator  or  motor  with 
series  excitation 


37 


Machines  coupled.foraxani- 
ple:-  motor-qenerdtor-two 
scpart^tc  fTwchinGs  coupled 


NkTP 


■W*  l54     Electrolytic  arrcstw  :^     — -' 


Generator  or  motor  with 
shunt  excitation 


m 


26 


Scncratoror  motor  With 
compound  excitation 


40    Current  tronsfoi 


n-,     fllternattng-currentgcnerflt- 

or,5inqle-phasc  4~;  or  (j—. 


41     Pressure  trai 


rtrt    Alternflting-currentgenerat->J 
or,  two-phase  (2^ 


12     Cement  poles 


13      Line  carrying  direct 
current 


14     Underground  lines 


15     Traction  lines(optional) 


15      vVirc  crossing  in  contcict 
or  teeing 


+  h 


17     Wire  cco56ing  not  in  contact 


++ 


18     6roup(3wire^teed  ^ 


,rt    Altcrnating-currentgcnerator, 
^^    star-connected,  neutral  wire 
brought  out 


19     Earth  connection 


20 


Earth  connection  with 
capacity 


■.'■"■■-■:'f;;^ 


GcncratororfTiotortobe 

reprcscn 

suitable  Ci4e^ 


21 


irormotortobe  •'■^  yi-^-v 
itedbycirctewitbf  G  )  {  M  ) 
»dditionfi,a4:-  nO'      \^ 

if  no  letter  liinscrtcdm  j  ^ 
the  circle  the  machine  is  V  i 
understood  fo  be  a  gencrwtor*^^ 


Dircctcurrent  motor 


Ig)  Ig) 


22    F>*tdorolherwinding  — /'7^?V?y?r^_ 


pq    Alternating-Current gener^^t -J. 
or,  three  phase  Ci^ 


30     Alternoting-currcntgenercitor,       - 
three-phascmefK-connected  ( ^ 


31     Alternating-current  generator, 
starconnected 


(S. 


GO 


55     Condenser 


38     Rotary  convartar 


-^-b- 


57     Variable  condenser 


,„     Alternating -current      — (      ^J\      J — 
transformer  (<3eneral)  X_3^-^ 


.jfo,-T,er(jJ3~    f^ 


insrormer  [— Q— i 


rOZRTj 


fT. 


56    Contact 


58     Inductance  (general) 


59     Variable  resistance 


60    Variable air-coreinductance 


Three-phase  transforniers-: 

lit  -<^\ 

i 


61     Iron -core  inductance  (choke  coil) 


.^S>F 


62     Liquid  resistance 


63     Electromagnet 


Sta 
sta 


<T   Three  single -phflsc       _/^(S~\ 
''^  qroupett  \3y~ 


5 


l-O 


54    Switch 


'/ 


65    Air-bralic  switch 


i 


44    Auto-trons 
formers 


45    Battery  (general) 


33     Asychronous  motor 


46    Primarycell 


47    Secondary  battery     —^ — -__^-|L_ 


34    Synchronous  motor 


49    Arc  lamps 


35    Series  Alternating  - 
current  motor 


36    Repulsion  motors 


niijih 


6fi    Two-way  switch, double-polo 


48    Incandescent  lamps 


50    Busbar 


51     SparKgap  (general) 


6 
_9_ 


52     Lightning  arrester  (qeneral) 


53    Horn-gap 
/^Tester 


J^C- 


Mui+ipie-poic  switch      %      yyy 


ey   Two-way  switch.  ->^  ^  I  ® 


single -pole 


f 


V 


69 


Oil-immersed 
switches 


70  Ammeter 

71  Voltm*t*r 

72  Wattmeter 

73  Frequency  meter 


® 

© 

© 

© 
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Lightning  Protection  of  4,000- Volt  I^ines 

That  the  Density  of  Lightning  Arresters  on  an  Electrical    Distribution  System  Is  Far  More 

Important  than  the  Type  of  Arrester  Is  Shown  by  Investigation     Experience  Does  Not 

Bear  Out  the  Conclusions  Drawn  from  Laboratory  Tests  of  These  Arresters 


ALTHOUGH  it  has  generally  been  the  opinion 
/\^  of  operating'  men  that  ilistribution  systems 
/ — ^^  with  a  high  density  of  transformers — that 
^L  jA-is,  a  large  number  per  square  mile — will  be 
subject  to  more  frequent  interruptions  due  to  lightning 
trouble  than  will  systems  with  proportionately  fewer 
transformers,  tests  carried  out  on  the  extensive  4,000- 
volt,  60-cycle  distribution  system  of  the  Commonwealth 
Edison  Company  indicate  that  such  is  not  the  case 
where  each  transformer  is  protected  by  a  lightning 
arrester.  Curves  have  been  plotted  to  show  that  where 
there  were  100  transformers  and  arresters  per  square 
mile  the  average  number  of  burned-out  transformers 
amounted  to  1.67  per  cent  per  annum,  whereas  in  areas 
where  the  density  reached  200  the  burn-outs  reached 
only  0.5  per  cent,  an  actual  reduction  from  seventeen 
to  ten  burn-outs.  The  importance  of  the  density  of 
arresters  on  this  system  was  brought  out  by  D.  W. 
Roper  in  a  paper  entitled  "Studies  in  Lightning  Protec- 
tion on  4,000-Volt  Circuits — II,"*  presented  at  the 
meeting  of  the  American  Institute  of  Electrical  Engi- 
neers held  in  Chicago  yesterday.  Mr.  Roper  also 
showed  that  the  same  principle  applies  to  cable  poles 
where  underground  cables  are  connected  to  the  over- 
head system,  namely,  that  there  should  be  a  high  density 
of  arresters  in  the  vicinity  of  these  poles  in  order  to 
keep  the  underground  system  comparatively  free  from 
lightning  interruptions.  Laboratory  tests  of  arresters 
fail  to  take  account  of  these  considerations. 

Characteristics  of  the  Systkm  Investigated 

The  system  of  distribution  on  which  these  investiga- 
tions were  made  is  a  four-wire,  three-phase  installation, 
with  the  neutral  grounded  only  at  the  substations 
and  with  4,000  volts  between  phases.  Single-phase 
transformers  are  used  almost  exclusively  and  are  con- 
nected between  the  phase  and  neutral  wires.  Power 
and  lighting  customers  are  supplied  from  the  same 
primary  mains,  but  the  very  large  customers  are  con- 
nected to  a  r2,000-volt  system.  The  feeders  are  all  No. 
0  wire  and  the  mains  No.  ().  About  85  per  cent  of  the 
feeders  and  15  per  cent  of  the  mains  are  underground, 
while  about  99  per  cent  of  the  transformers  are  on 
poles  and  the  rest  in  manholes  or  vaults.  At  single 
transformer  installations  a  2,-100-volt  arrester  is  con- 
nected to  the  same  phase  wire  as  the  transformer  and  a 
aOO-volt  arrester  to  the  neutral  wire.  Where  three 
transformers  are  installed  for  a  power  service  there 
are  three  2,400-volt  arresters,  one  connected  to  each 
phase,  and  one  300-volt  arrester  to  the  neutral  wire. 
Arresters  are  thus  installed  on  the  same  poles  with 
transformers.  The  lightning  arrester  ground  consists 
of  J-in.  (1.25-cm.)  galvanized-iron  pipe,  10  ft.  (3  m.) 
long,  driven  into  the  ground  at  the  base  of  the  trans- 
former pole.  Secondary  circuits  are  usually  less  than 
one  block  long,  and  the  secondary  ground  is  similar 
to  the  lightning-arrester  ground,  but  is  installed  on 
the  next  pole.  Where  there  are  four  primary'  wires 
in  an  alley  they  are  installed  on  the  top  arm  and  the 


secondaries  on  the  second  arm.  Where  there  are  only 
two  primary  wires  the  lightning  secondaries  may  be 
installed  on  the  same  arm.  More  than  80  per  cent  of  the 
poles  are  owned  and  operated  jointly  with  the  telephone 
company.  This  distribution  system  at  present  includes 
about  100.000  poles,  20,000  transformers,  with  a  total 
capacity  of  270,000  kva.,  G,500  coiuluctor-miies  of  over- 
head primary-line  wire,  2,200-conductor  miles  of  under- 
ground cable  and  2,500  cable  poles.  The  system  serves 
about  400.000  customers. 

A  very  comprehensive  study  of  this  extensive  system 
enabled  the  author  to  segregate  various  factors  in  light- 
ning troubles  and  study  the  effects  of  each.  Many  other 
important  conclusions  were  arrived  at  and  the.se  are 
summarized  below: 

In  Fig.  1  are  shown  electrical  diagrams  of  all  the 
lightning  arresters  used  in  the  investigation,  and  the 
letters    shown    are    u.sed    throughout    the    investigation 


•Thi*  first  papvr  of  thi.s  si-rics  was  publ:.<<lteil  in  tin-  .1.  /.  A'.  A'. 
Trnii.tiirli(»is  In  litlK,  pane  6.i.'),  anti  Ki.w-tru-ai,  Wuri.h.  .Mav  I'T, 
1916. 


O 

9 

H 

FIG.  1 — UGHTNING  ARRESTFms  USED  IN  INVESTIGATION 

Type  G  was  installed  in   1920,  whilu  H  rc-pre.senls   the   300-vol. 
.T rr4'stir  instaUed  at  the  neutral. 


to  distinguish  the  various  arresters.  Fig.  2  shows 
graphically  the  number  of  transformers  on  the  system 
over  a  period  of  years  as  well  as  the  percentage  of 
transformer  primary  fuses  blown  and  transformers 
burned  out  by  lightning  each  year.  The  increase  in 
percentage  of  fuses  blown  during  the  year  1918  and 
1919  was  known  to  be  difinitely  due  to  other  causes 
than  lightning. 

From  the  previous  paper  and  subsequent  studies  it 
appears  that  the  factors  that  might  affect  lightning- 
arrester  performance  are  as  follows:  (1)  The  system 
of  distribution  and  the  grounding  of  the  neutral;  (2) 
primary  terminal  boards;  (3)  the  shielding  effect  of 
trees,  buildings  or  wires  of  other  companies;  (4)  the 
resistance  of  the  lightning-arrester  ground  connection; 
(5)  the  make  of  the  transformer;  (6)  the  size  of  the 
transformer;  (7)  the  age  and  previous  service  record 
of  the  transformer;  (8)  variation  in  the  distribution 
and  intensity  of  the  lightning;  (9)  the  densitj'  of  light- 
ning arresters ;  (10)  the  design  of  the  arrester. 

An  investigation  of  the  records  demonstrated  beya.";.* 
question  that  the  shielding  effect  of  trees  or  building 
immediately  adjacent  to  the  lines  considerably  reduc^;,' 
the  amount  of  damage  on  these  lines  from  lightnin/. 
This  was  shown  by  the  following  facts : 

(a)    The  percentage  of  poles  in  the  distribution  sys- 
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tem  shattered  by  direct  strokes  is  extremely  small,  being 
of  the  order  of  one  four-hundredth  of  1  per  cent. 
This  is  verj'  much  smaller  than  the  corresponding  per- 
centage in  the  case  of  transmission-line  poles  belonging 
to  the  same  company  in  the  flat  open  country  in  the 
southeastern  portion  of  the  city. 

(b)    An  investigation  of  the  conditions  surrounding 
the  installation  of  97  out  of  529  cases  covered  by  this 
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FIG.  2 — TRANSFORMER  TROUBLE  OVER  A  PERIOD  OF  YEARS 

study  where  transformers  were  burned  out  by  lightning 
failed  to  reveal  a  single  case  in  which  the  primary  wires 
adjacent  to  the  transformer  were  overshadowed  by  high 
trees  or  buildings  immediately  adjacent.  It  appeared 
that  no  type  of  arrester  was  at  any  serious  disadvan- 
tage so  far  as  the  shielding  action  of  tx"ees  and  build- 
ings was  concerned. 

With  the  idea  that  some  of  the  transformer  burn- 
outs might  have  been  due  to  ground  connections  of  too 
high  resistance,  the  resistance  was  measured  at  ninety- 
seven  locations  where  the  burn-outs  occurred.  In  the 
same  vicinity  the  resistance  of  2,770  grounds,  both 
lightning-arrester  and  secondary,  was  tested  in  1916; 
but  it  was  found  that  the  resistance  of  the  lightning- 
arrester  grounds  at  the  points  where  the  ninety-seven 
transformers  were  burned  out  by  lightning  averaged 
only  slightly  above  the  resistance  of  the  much  larger 
number  tested  three  years  earlier.  It  therefore  appears 
that  the  burn-outs  were  not  due  to  particularly  bad 
ground  connections. 

High  Density  of  Arresters  Reduces  Troxjble 

For  the  purpose  of  investigating  the  effect  of  density 
of  arresters  in  the  distribution  system  on  lightning 
disturbances,  the  system  was  divided  into  192  sections, 
and  the  curve  shown  in  Fig.  4  was  plotted  from  the 
record  of  the  number  of  transformers  and  arresters 
and  burn-outs  due  to  lightning  in  each  of  these  dis- 
tricts. It  will  be  noted  that  in  about  one-sixth  of  these 
sections  the  points  are  on  zero  line  of  burn-outs,  show- 
ing that  there  were  no  burn-outs  whatever  in  these 
sections  during  the  five-year  period.  This  curve  shows 
that  the  density  of  lightning  arresters  has  a  very 
important  influence  on  the  results  attained.  If  it  be 
assumed,  for  example,  that  there  are  1,000  transformers 
installed  in  an  area  of  10  square  miles,  each  protected 
by  an  arrester  on  the  same  pole,  and  that  later  the 
number  of  transformers  in  this  area  is  doubled  and  at 
the  same  time  uniformly  distributed,  it  should  be 
observed  that  the  percentage  of  burn-outs  has  decreased 
1.67  per  cent  to  0.5  per  cent,  and  that  the  actual 
number  of  burn-outs  has  decreased  from  seventeen  to 


ten  per  annum.  In  other  words,  a  doubling  of  the 
number  of  transforaiers  and  arresters  in  a  given  area 
will  not  result  in  more  transformers  being  burned 
out  by  the  lightning  per  yeai-,  as  might  be  supposed,  but 
will  result  in  an  actual  reduction  of  about  40  per  cent 
in  the  number  of  such  burn-outs  per  year. 

The  data  for  each  type  of  arrester  were  then  plotted 
in  a  similar  manner,  but  this  resulted  in  curves  which 
crossed  each  other  in  a  confusing  manner.  While  the 
curves  appear  to  be  accurate,  there  is  no  physical 
reason  why  one  type  of  arrester  should  be  better  than 
another  at  one  density  and  poorer  at  another  density. 
The  curves  were  therefore  plotted  on  logarithmic 
paper  and  were  found  to  be  straight  lines.  The  mid- 
point was  found  for  each  arrester  and  parallel  straight 
lines  were  drawn  through  the  points  thus  obtained, 
giving  the  curves  represented  in  Fig.  5.  It  is  believed 
that  these  curves  represent  the  performance  of  each  of 
the  arresters  with  varying  densities,  and  the  most 
troublesome  variable — that  is,  the  variation  in  the 
distribution  and  intensity  of  the  lightning — has  been 
thus  eliminated  by  the  method  of  assembling  the  data 
and  drawing  the  curves.  From  these  curves  it  will 
be  seen  that  the  performances  of  four  of  the  arresters, 
designated  as  C,  D,  E  and  F,  are  so  close  together  that 
the  differences  may  be  considered  as  well  within  the 
possible  errors  of  observation. 

It  will  be  noted  that  the  ordinates  for  curve  B, 
in  Fig.  5,  are  about  40  per  cent  below  the  corresponding 
ordinates  of  the  average  of  curves  C,  D,  E  and  F.  This 
arrester  B  is  one  of  the  oldest  types  on  the  lines  and 
is  fairly  well  distributed  over  a  wide  range  of  density. 

The  data  showing  the  relation  between  the  density  of 
arresters  and  the  percentage  of  primary  fuses  blown 
by  lightning  were  treated  in  the  same  manner  as  for 
transformer  burn-outs,  giving  curves  which  showed 
that  these  arresters  wore  effective  in  the  order  B,  A, 
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As  far  as  possible  each  type  was  used  over  n  wide  range  of 
arrester  densities  in  order  to  separate  the  effects  of  type  of  ar- 
rester and   arrester  density  on   lightning  interruptions. 

F,  C,  D  and  E ;  that  is,  the  number  of  fuses  blown 
at  any  density  was  greatest  for  arrester  E  and  least 
for  arrester  B.  On  account  of  the  fuse  trouble  exper- 
ienced in  1918  and  1919,  as  mentioned  before,  the 
percentage  of  fuses  blown  which  in  the  last  two  years 
has  been  a.'^tribed  to  lightning  is  known  to  be  higher 
than  the  actual  figure.  The  trouble  was  eliminated  by 
the  change  of  all  fuses  to  a  new  type  during  the  latter 
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months  of  1919  and  the  earlier  months  of  1920.  The 
marked  reduction  in  the  percentage  of  fuses  blown  by 
lightning  in  1920  indicates  that  this  particular  form 
of  fuse  trouble  has  been  eliminated.  The  principal 
cause  of  the  blowing  of  transformer  primary  fuses  in 
lightning  storms  is  the  arcing  across  the  bushings 
where  the  primary  wires  enter  the  transformer  case, 
and  the  scars  from  the.se  arcs  can  generally  be  located. 
Some  of  the  transformer  manufacturers  have  increased 
the  size  of  these  bushings  in  their  later  designs,  and 
the  Commonwealth  Edison  Company's  records  indicate 
a  considerable  reduction  in  the  amount  of  trouble  from 
this  cause  with  the  enlarged  bushings. 

Protecting  Underground  Cables 

As  indicated  in  the  description  of  the  system,  about 
25  per  cent  of  the  primary  feeders  and  mains  are 
underground  and  there  are  about  2,500  cable  poles 
where  the  underground  feeders  or  mains  are  connected 
to  the  overhead  wires.  At  all  of  these  cable  poles  each 
of  the  cables  is  protected  by  an  arrester  installed  on 
the  cable  pole  in  a  manner  similar  to  those  installed 
on  transformer  poles.  These  arresters  have  not  been 
included  in  figuring  the  density  of  arresters  for  the 
protection  of  transformers. 

It  is  common  knowledge  in  Chicago  that  some  years 
ago,  when  the  number  of  substations  supplying  the 
system  was  only  one-fifth  of  the  present  number  and 
when  the  average  distance  between  transformers  was 
considerably  greater  than  at  present,  there  was  a  large 
percentage  of  cable  troubles  due  to  lightning.  The 
records  show  that,  although  the  load  has  increased  more 
than  tenfold  since  that  time  and  the  number  of  cable 
poles  has  probably  increased  in  an  even  greater  ratio, 
the  annual  number  of  burn-outs  of  such  cables  due  to 
lightning  has  not  increased  and  has  probably  been 
reduced.  This  information,  together  with  the  curve  in 
Fig.  4,  leads  to  the  conclusion  that  the  arresters  which 
have  been  installed  on  these  lines  for  the  protection  of 
transformers  must  also  assist  in  the  protection  of  cables 
connected  to  the  overhead  lines.  It  also  appears  that 
the  arresters  installed  on  the  cable  poles  must  assist 
in  the  protection  of  neighboring  transformers. 

In  cases  where  lightning  arresters  are  installed  at 
points  where  high-voltage  cables  are  connected  to  over- 
head lines  no  company  installs  more  than  a  single 
arrester.  In  Chicago  there  are  a  number  of  such  cable 
poles  on  12,000-volt  and  20,000- volt  cables,  and  the  pro- 
portion of  burn-outs  of  these  cables  due  to  lightning  is 
around  10  per  cent  per  annum,  while  in  the  4,000-volt 
cables  it  is  a  small  fraction  of  1  per  cent.  In  view  of 
this  experience  it  appears  that  a  very  considerable 
reduction  of  the  percentage  of  such  burn-outs  can  be 
obtained  by  the  installation  of  additional  arresters  in 
the  vicinity  of  the  cable  pole. 

An  Arrester  of  Promising  Characteristics 
The  earlier  types  of  lightning  arresters  were  all 
made  with  metal  parts  inclosed  in  a  wooden  case,  but 
early  in  the  period  covered  by  these  investigations  a 
type  of  arrester  was  brought  out  which  was  self- 
contained:  that  is,  the  metal  and  other  current-carrying 
portions  of  the  arrester  were  assembled  in  a  porcelain 
casing,  which  did  not  requiru  an  external  wooden  box 
for  protection.  The  gaps  in  this  new  type,  instead 
of  being  between  brass  points  or  spheres,  are  between 
circular  parallel  plates  so  that  a  number  of  successive 
heavy  discharges  will  not  seriously  alter  the  total  length 


of  the  gaps.  Experience  with  these  arresters  pointed 
to  the  conclusion  that  they  have  many  advantages  over 
the  wooden-box  type  besides  a  considerably  reduced 
annual  maintenance  charge.  Based  on  the  experience 
obtained  in  the.se  investigations,  the  following  tentative 
specifications  may  be  offered : 

1.  The  arrester  must  consist  of  a  number  of  gaps  in  series 
with  or  shunting  a  resistance  so  adjusted  that  the  dynamic 
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arc  following  the  lightning  discharge  will  be  quickly  broken 
without  damage  to  the  arrester. 

2.  The  resistance  rod  must  have  the  resistance  uniformly 
distributed  throughout  its  length. 

.3.  The  amount  of  resistance  in  the  rod  should  not  be  seri- 
ously affected  by  repeated  heavy  discharges. 

4.  The  leads  for  connecting  the  arrester  to  the  line  should 
leave  the  arrester  so  that  they  will  form  drip  loops,  and 
the  leads  should  be  so  arranged  that  the  arrester  can  be 
connected  to  a  line  wire  on  either  side  of  the  arrester. 

For  low  maintenance  cost  the  following  are  available: 

5.  The  inclosing  case  should  be  of  fireproof  insulating 
material  that  is  not  affected  by  the  weather.  It  should  be 
constructed  so  as  effectively  to  protect  the  metal  box  from 
weather  and  prevent  accumulation  of  dust  from  the  gaps. 

6.  The  gaps  in  the  arrester  should  be  between  parallel 
plates,  disks  or  rings. 

7.  The  arrester  should  be  constructed  so  that  in  case  of 
failure  to  break  the  dynamic  arc  the  inclosing  case  will  be 
shattered  by  heat,  thus  giving  visible  evidence  of  trouble. 

8.  The  arrester  should  be  without  moving  parts  or  parts 
which  require  inspection,  renewal  or  adjustment  and  should 
preferably  be  made  in  the  form  which  cannot  be  inspected 
or  repaired  without  removing  it  from  the  pole. 

The  experience  with  the  arresters  covered  by  this 
investigation  indicates  that  several  types  of  arresters 
are  now  available  which  comply  with  all  of  these  spec- 
ifications. The  annual  maintenance  cost  has  up  to  the 
present  time  averaged  well  below  1  per  cent  per  annum 
and  is  practically  confined  to  replacing  of  damaged 
arresters. 

The  Whole  Study  Summarized 

The  conclusions  from  the  investigations  described 
in  this  paper,  together  with  the  more  important  con- 
clusions from  the  previous  paper,  some  of  which  have 
been  modified  and  extended  by  these  investigations, 
may  be  summarized  as  follows: 

1.  Transformer  troubles  during  lightning  storms 
may  be  reduced  (a)  by  the  removal  of  transformer 
primary    terminal   boards,    'h)    by    the    installation    of 
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lightning  arresters,  (c)  by  the  use  of  larger  bushings 
on  the  primary  leads  of  transformers. 

2.  Lightning  arresters  installed  on  transformer 
poles  are  considerably  more  effective  than  if  installed 
on  the  line  poles. 

3.  Even  in  the  most  severe  lightning  storms,  which 
apparently  cover  the  given  territory  quite  completely, 
there  will  be  numerous  extended  areas  within  this 
territory  which  will  be  entirely  free  from  lightning 
disturbances.  Careful  records  extending  over  a  period 
of  several  years  are,  therefore,  necessary  in  order 
to  determine  definitely  whether  immunity  from  troubles 
due  to  lightning  should  be  attributed  to  the  efficiency  of 
the  lightning  protection  or  to  the  absence  of  lightning. 

4.  There  is  a  very  marked  improvement  in  the  effect 
of  lightning-arrester  protection  with  an  increase  in 
density,  and  this  effect  is  such  an  important  factor  in 
their  performance  that  no  accurate  comparison  of  the 
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FIG.  5 — PERFORMANCE  OF  INDIVIDUAL  ARRESTERS  AT  DIFFERENT 

ARRESTER  DENSITIES 

The  original  data  yielded  curves  which  crossed  each  oth'r.  The 
<  iirvea  were  separated,   liowever,   by  a  fairly  rational  metliod. 

relative   merits   of   various   types   of   arresters  can   be 
made  without  giving  it  proper  consideration. 

5.  Where  the  density  of  transformers  and  arresters 
on  the  same  pole  is  high  the  total  combined  effect  of 
all  of  the  adjacent  arresters  is  greater  than  that  of 
the  arrester  on  the  same  pole  with  the  transformer. 

6.  In  districts  where  transformer  density  is  mate- 
rially below  100  per  square  mile,  and  where  continuous 
service  is  important,  it  will  probably  be  found  desi- 
rable to  install  arresters  on  line  poles  in  addition  to  an 
arrester  on  the  same  pole  with  each  transformer;  where 
the  local  density  is  about  .50  per  s;iuare  mile  or  lower, 
the  installation  of  such  additional  arresters  will  prob- 
ably be  warranted  by  the  reduction  in  operating  ex- 
penses. 

7.  The  increase  in  the  density  of  lightning  arresters 
also  results  in  a  marked  decrease  in  the  percentage  of 
burn-outs  due  to  lightning  of  underground  cables  con- 
nected to  overhead  distribution  circuits,  and  the  per- 
centage has  been  reduced  below  one-tenth  of  1  per  cent 
per  annum  with  the  density  averaging  about  200. 

8.  Ill  the  case  of  high-voltage  cables  operating  at 
voltages  up  to  25,000,  with  one  arrester  at  the  cable  ix)le, 
the  installation  of  additional  arresters  in  the  vicinity 


would  in  all  probability  cause  a  marked  reduction  in  the 
percentage  of  burn-outs  of  such  cables  due  to  lightning. 

9.  The  density  of  arresters,  the  shielding  effect  of 
high  buildings  and  trees,  and  perhaps  other  features, 
have  such  an  important  effect  on  the  amount  of  trouble 
from  lightning  that  no  accurate  comparisons  of  the 
results  secured  in  different  cities  can  be  made  without 
giving  due  consideration  to  all  conditions  under  which 
the  lightning  arresters  are  installed. 

10.  For  use  in  the  protection  of  transformers  in 
districts  where  each  transformer  is  protected  by  an 
arrester  on  the  same  pole,  and  where  the  density  of 
arresters  ranges  above  200  per  square  mile,  the  most 
economical  arrester  of  the  several  types  covered  by 
this  investigation  is  probably  the  cheapest  arrester. 
It  is  entirely  possible  and  even  probable  that  the  local 
conditions  will  have  an  important  bearing  in  deter- 
mining the  best  type  of  arrester  to  be  used  in  any  given 
locality,  and  that  where  the  amount  of  shielding  from 
buildings,  trees,  etc.,  is  very  slight  and  where  the  secur- 
ing of  adequate  ground  connections  for  the  arresters  is 
expensive,  it  would  be  preferable,  even  in  areas  of  low 
density,  to  use  arresters  whose  discharge  capacity  is 
considerably  gi'eater  and  whose  discharge  potential  is 
considerably  lower  than  the  arresters  covered  by  these 
investigations  and  to  confine  the  installation  of  the 
arresters  to  the  transformer  poles. 

11.  It  is  possible  by  carefully  distributing  the 
various  types  of  lightning  arresters  over  a  large  area 
and  by  obtaining  the  results  of  the  performance  of 
arresters  over  a  period  of  years  to  get  data  which  will 
permit  a  comparison  of  the  relative  merits  of  the  several 
types  of  lightning  arresters  as  protective  devices. 

12.  It  is  entirely  possible  to  make  lightning  arresters 
of  the  self-contained  type — that  is,  of  a  type  not  re- 
quiring an  external  protecting  box  and  so  constructed  as 
not  to  require  or  permit  inspection.  The  annual  main- 
tenance cost  of  such  arresters  is  practically  limited  to 
the  replacing  of  damaged  arresters,  and  the  total  annual 
maintenance  cost  as  indicated  by  an  experience  of 
five  years  with  several  thousand  of  them  is  well  below 
1  per  cent  of  their  original  cost  of  installation. 

13.  A  change  in  the  form  of  lightning-arrester  gap 
from  a  cylindrical  or  spherical  shape  to  parallel  flat 
surfaces  appears  to  result  in  a  form  which  allows 
repeated  heavy  discharges  without  requiring  renewal 
or  adjustment  of  the  parts.  This  has  been  an  impor- 
tant factor  in  changing  the  design  from  a  type  requir- 
ing annual  inspection,  renewal  and  adjustment  to  a  type 
which  does  not  permit  or  require  such  annual  attention. 

14.  The  four  types  of  arresters  which  have  been 
designated  by  the  letters  C,  D,  E  and  F  (see  Fig.  1), 
and  which  consist  essentially  of  a  resistance  in  series 
with  a  number  of  gaps,  together  with  such  additional 
features  as  antennas,  compression  chambers,  expul- 
sion chambers  and  solenoids  to  vary  the  length  of  the 
gap  following  dynamic  discharge,  appear  to  have  equal 
value  in  protecting  line  transformers. 

1.5.  The  type  of  arrester  designated  by  B,  which 
consists  of  a  large  number  of  gaps  in  series  without  any 
resistance,  in  addition  to  two  other  paths  through  a 
high  and  a  low  resistance  shunting  a  large  and  a  small 
number  of  gaps,  appears  to  be  a  considerably  better 
protective  device  than  arresters  designated  by  C,  D,  E 
and  F,  due  to  features  of  its  design. 

16.  With  the  data  in  this  paper  it  should  be  possible  to 
estimate  co.st  and  results  of  lightning  protection  in  Chi- 
cago with  .same  degree  of  accuracy  as  characterizes  the 
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estimates  of  cost  of  construction  or  maintenance  of 
overhead  lines,  when  the  figures  are  averaged  over  a 
period  of  years. 

17.  The  shielding  effect  of  high  buildings,  trees  and 
other  similar  features  which  might  be  considered  as 
determining  the  expo.sure  of  the  lines  to  lightning  has 
an  important  bearing  on  the  amount  of  damage  that 
will  be  caused  by  lightning.  In  local  areas  of  a  distri- 
bution system  which  have  for  years  shown  a  high  per- 
centage of  troubles  caused  by  lightning  it  will  probably 
be  found  that  a  large  percentage  of  troubles  is  due 
to  the  lack  of  shielding  from  the  surroundings  or  to 
a  low  density  of  arresters,  and  that  the  trouble  can 
be  materially  reduced  by  increasing  the  density  of 
the  arresters  in  the  locality. 

18.  Great  caution  should  be  used  in  attempting  to 
compare  the  results  secured  by  lightning-arrester  pro- 
tection in  Chicago  with  results  secured  in  other 
localities  without  giving  due  consideration  to  all  of  the 
factors  which  might  affect  lightning-arrester  per- 
formance. 


Readers '  Views  and 
Comments 


Pioneer  Electrical  Canal  Haulage 

To  the  Editor  of  the  Electrical  World: 

Sir:  I  am  glad  to  see  in  your  obituarj'  notice  of 
Richard  Lamb  reference,  though  brief,  to  his  pioneer 
work  in  the  effort  to  electrify  our  American  canal  sys- 
tem. That  is,  I  fear,  a  well-nigh  forgotten  episode 
in  electrical  development  of  a  very  novel  character,  but 
let  us  hope  it  is  not  a  closed  chapter. 

Mr.  Lamb,  as  a  young  civil  engineer  with  unusual 
inventive  ability,  was  interested  in  the  reclamation  of 
the  famous  Dismal  Swamp  of  his  native  Virginia,  and 
his  attention  was  arrested  by  the  desirability  of  some 
method  of  "snaking"  or  hauling  logs  out  of  its  recesses 
through  the  tortuous  pools  and  shallow  waterways. 
From  that  he  proceeded  by  natural  stages  to  a  con- 
sideration of  the  canal  haulage  problem. 

In  this  field  Lamb  began  his  experiments  on  the 
Raritan  Canal,  at  Trenton,  N.  J.,  where  more  than 
twenty-five  years  ago  he  installed  an  ingenious  system 
along  the  towpath.  It  consisted  of  pole  or  tree  brackets 
carrj'ing  a  steel-copper  cable  presenting  a  good  bearing 
and  wearing  surface  for  truck  wheels  to  ride  on  and 
affording  excellent  conduction  for  the  operating  cur- 
rent. Over  this  cable,  by  means  of  a  truck  hung 
vertically,  a  motor  traveled,  so  working  as  to  pull  on 
the  traction  cable  wound  around  a  sheave,  parallel  to 
the  bearing  cable.  The  tow  rope  was  attached  to  the 
Samson  post  of  the  canal  barge,  and  the  hanging  frame 
of  the  motor  carried  also  a  kind  of  "bosun's  chair"  in 
which  the  motorman  sat.  Details  and  illustrations  will 
be  found  in  "Electrical  Boats  and  Navigation"  (Martin 
and  Sachs,  1894)  and  in  your  own  pages  of  that  period. 

Similar  work  was  done  by  Lamb  on  the  Erie  Canal 
at  Tonawanda,  N.  Y.,  and  on  the  Lehigh  Canal,  and 
it  may  be  remembered  that  kindred  attempts  were  also 
made  a  'little  later  on  other  canal  sections  and  systems. 
It  is  a  pity  that  for  some  unexplained  reason  interest 


in  this  desirable  development  died  out  and  was  not 
revived  during  these  critical  times  in  transportation, 
when  the  frightful  congestion  on  the  inadequate  rail- 
roads should  have  given  one  of  our  earlie.st  public 
utilities— the  canal — a  new  lease  of  life.  Why  has  the 
enlarged,  expensive  Erie  Canal  system  no  electrifica- 
tion? 

My  friend  Lamb,  although  he  lost  no  small  sum  of 
money  in  his  gallant  efforts,  never  regretted  that  he 
had  tried  hard  to  make  good  in  electrical  canal  haulage, 
almost  alone  and  unaided. 

New  York  City.        Thomas  CoMMERFORD  MARTIN. 


Auto-Transformers  for  Motor  Starting 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  an  article  entitled  "Auto-Transformers  for 
Motor  Starting,"  which  appeared  in  your  issue  of  Sept. 
4,  page  473,  a  statement  was  made  which  is  likely  to 
leave  a  wrong  impression  unless  it  be  amplified.  This 
statement  appeared  on  page  474,  and  read  as  follows: 
"Referring  to  Fig.  2.  the  same  auto-transformer  applies 
both  to  a  100-hp.,  1,200-r.p.m.,  and  a  250-hp.,  150-r.p.m. 
motor." 

There  are  at  least  two  important  practical  considera- 
tions which  should  be  introduced  as  qualifying  this 
assertion : 

(1)  In  general,  in  a  consistent  line  of  induction  or 
synchronous  motors,  the  higher-speed  machines  will 
develop  a  greater  percentage  of  full-load  torque  when 
started  from  a  specified  voltage  tap  than  will  the  lower- 
speed  machines.  Therefore,  assuming  that  the  device 
connected  to  the  250-hp.,  150-r.p.m.  motor  requires  the 
same  percentage  of  full-load  running  torque  at  the  start 
as  does  the  device  driven  by  the  100-hp.,  1,200-r.p.m. 
motor,  the  result  will  be  that  a  higher  voltage  tap  will 
be  required  for  starting  the  low-speed  motor  than  is 
necessary  for  the  high-speed  motor. 

(2)  Perhaps  of  greater  importance  is  the  fact  that  in 
the  usual  run  of  industrial  motor  applications  the  lower- 
speed  drives  are  almost  invariably  associated  with 
service  requiring  a  much  greater  starting  torque  rela- 
tive to  the  normal  running  torque  than  do  the  high- 
speed drives.  As  typical  of  the  service  probably 
encountered  by  a  250-hp.,  150-r.p.m.  motor  there  would 
be  grinders,  crushers,  compressors,  line  shafts,  etc. — 
i.e.,  devices  requiring  approximately  full-load  torque  at 
starting.  Contrasted  with  this,  typical  service  of  the 
nature  of  100-hp.,  1,200-r.p.m.,  would  include  fans, 
blowers,  centrifugal  pumps,  motor-generator  sets,  etc., 
ordinarily  requiring  appreciably  less  than  half  of  full- 
load  torque  to  start.  Therefore,  again  to  the  second 
degree,  the  probabilities  are  that  a  higher  voltage  tap 
would  be  required  for  the  low-speed  motor  than  for  the 
high-speed  motor. 

Hence,  if  the  same  auto-ti-ansformer  were  used 
alternatively  for  the  two  ratings  cited,  there  is  a  strong 
probability  that  when  sei-ving  the  low-speed  motor  a 
much  higher  tap  voltage  would  be  necessary,  and  there- 
fore the  switch  contacts  and  windings  would  be  sub- 
jected to  much  more  strenuous  serv'ice  than  would  be 
occasioned  by  use  with  the  high-speed  motor.  Con- 
versely, if  the  auto-transformer  were  especially  designed 
for  the  case  in  hand,  it  would  be  capable  of  much  cheaper 
construction  for  the  100-hp.,  1,200-r.p.m.  motor  than  for 
the  250-hp.,  150-r.p.m.  V.  S.  Foster. 

Canadian  General  Electric  Company,  Ltd., 

Peterboro,  Ont. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Safe  Method  of  Synclironizing 

TO  PREVENT  mistakes  when  connecting  a  three- 
phase  generator  to  another  generator  or  system 
with  which  the  first  generator  is  to  be  synchronized  a 
triple-pole,  double-throw  switch  has  been  used  by  the 
writer    in    conjunction    with    an    induction    motor    for 

indicating  direction 
of  rotation.  The 
switch  is  placed  near 
the  ends  of  the  two 
lines  which  it  is  de- 
sired to  connect  to- 
gether and  jumpers 
are  run  from  the 
lines  to  the  three 
blades  of  the  switch 
which  is  shown  at  T 
in  the  drawing.  The 
induction  motor  is 
connected  to  the  in- 
side terminals  of  the 
switch.  The  switch 
is  first  thrown  to  the 
right  and  the  direc- 
tion of  rotation  of 
the  motor  is  noted,  and  then  it  is  thrown  to  the  left. 
If  the  direction  of  rotation  is  not  the  same  in  both  cases, 
two  of  the  conductors  of  one  line  are  interchanged  at 
switch  S  to  make  the  directions  of  rotation  identical. 
Then  the  oil  switch  at  the  first  generator  is  opened  and 
switch  S  is  closed.  After  this  one  pha.se  of  the  gen- 
erator line  is  synchronized  with  one  phase  of  the  line, 
after  which  the  oil  .switch  may  be  closed.  The  advan- 
tage of  using  this  plan  comes  from  the  fact  that  the 
wires  running  from  the  double-throw  switch  to  the  two 
lines  are  left  connected  after  the  directions  of  rotation 
have  been  checked,  thus  preventing  any  chance  of  con- 
necting the  wrong  wires  of  the  two  lines  together. 
Trail,  B.  C,  Canada.  R.  H.  N.  Lockykk. 


SCHEME    PREVENTS    CROSSING    WIRES 
AFTER  CHECKING  PHASE  ROTATION 


About  2,000  Lb.  Is  Normal  Workinjj 
Load  for  Strain  Insulators 

GENERAL  in.sulator  practice  .sanctions  a  normal 
working  load  of  not  more  than  2,000  lb.  (907  kg.) 
on  strain  insulators,  although  an  occasional  load,  such  as 
might  result  from  wind  and  ice,  reaching  3,000  lb. 
(1,360  kg.)  is  sometimes  permissible.  Present-day 
insulators  might  very  easily  stand  occasional  loads  of 
5,000  lb.  (2,267  kg.),  as  the  average  ultimate  .strength  of 
cemented  cap  and  pin  units  is  about  11,000  lb.  (4,985 
kg.).  This  is  consistent  with  the  usual  practice  in 
mechanical  design  wherein  loads  are  based  upon  the 
elastic  limit  of  the  material  to  be  used,  which  ordinarily 
is  about  one-half  the  ultimate  strength.  For  important 
designs  it  is  common  practice  to  use  a  safety  factor  of 
two  or  even  more,  so  that  an  actual  load  of  25  per  cent 


of  the  ultimate  strength  is  imposed.  When  account  is 
taken  of  the  fact  that  porcelain  is  far  inferior  to  steel 
as  a  structural  material,  there  appears  no  good  reason 
why  insulators  should  be  expected  to  withstand  the 
heavy  loads  which  in  times  past  have  been  placed  upon 
them.  L.  N.  Crichton, 

Supply  Engineering  Department. 
Westinghouse  Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa. 


Switches  Mounted  on  Two-Circuit 
Steel  Tower 

TO  SAVE  the  expense  of  erecting  a  switching  frame, 
the  two-circuit  line  tower  shown  here  was  adapted 
by  the  Cleveland  Cliffs  Iron  Company,  Michigan,  for 
carrying  four  sets  of  disconnecting  switches  and  the 
insulators  on  which  circuits  were  run  to  the  switches. 

It  was  necessary  at  this  tower  to  supply  service  from 
either  or  both  of  two  incoming  30.000-volt  transmission 
lines  to  a  local  substation  and  to  a  line  going  to  a  dis- 
tant substation.  The  disconnecting  switches  for  both 
of  the  incoming  lines  and  for  each  of  the  substation 
circuits  are  mounted  on  steel  members  which  were 
added  to  the  structure.     The   rods  for  operating  the 
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FOUR    SETS   OF   DISCONNECTING    SWITCHES    MOUNTED   ON 

TRANSMISSION    TOWER 

switches  extend  to  within  a  convenient  distance  of  the 

ground,     the  b;ise  of  the  tower   is   inclosed  by  a  wire 

fence  which  is  not  shown.  This  structure  was  installed 

at  the  direction  of  F.  C.  Stanford,  electrical  engineer 
for  the  company. 
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Large 


rer  Boiler  Units  and  Combustion 
Chambers  Increase  Economy 

1ARGER  and  fewer  boilers  and  larger  combustion 
^  chambers  are  coming  into  more  general  use  with 
consequent  increasing  efficiency.  If  possible,  the  aver- 
age plant  should  preferably  consist  of  not  less  than  five 
or  six  boilers  or  more  than  about  ten.  Such  concentra- 
tion permits  close  supervision  and  the  fullest  possible 
use  of  recording  instruments,  since  the  cost  of  equipping 
a  large  boiler  is  little  more  than  that  for  a  small  one. 
Recording  instruments  are  regarded  as  essential  for 
the  close  supervision  necessary  for  high  efficiencies. 

Larger  combustion  chambers  and  the  locating  of  the 
heating  surface  of  the  boilei  as  far  as  possible  from 
the  fuel  bed,  which  modern  developments  in  design  have 
made  possible,  permit  both  high  capacities  and  high 
efficiencies.  In  a  few  years  Babcock  &  Wilcox  boilers 
have  had  the  distance  from  the  bottom  of  the  front 
headers  to  the  floor  line  increased  from  7  ft.  (2.2  m.) 
to  as  high  as  16  ft.  or  18  ft.  (5  m.  or  6  m.),  while 
Stirling  boilers  have  had  the  distance  of  about  2.5  ft. 
(0.7  m.)  from  the  center  of  the  mud  drums  to  the  floor 
line  increased  5  ft.  to  12  ft.  (1.5  m.  to  3.6  m.). 

Among  the  recently  developed  factors  which  permit 
the  use  of  large  combustion  chambers  are  higher  stoker 
eflSciency,  smaller  relative  area  of  outside  radiating  sur- 
face, smaller  surface  through  which  air  can  leak  into 
the  boiler,  more  efficient  heating  surface  and  smaller 
area  of  low-efficiency  fuel  bed  along  the  furnace  walls. 
These  factors  added  to  more  careful  supervision  aid  in 
maintaining  the  highest  boiler  efficiencies. 

Modern  practice  is  also  calling  for  higher  pressures. 
Lajger  boiler  p'ants  are  now  being  built  to  operate  at 
250  lb.  to  300  lb.  (17.5  kg.  to  21  kg.)  pressure  and 
higher,  a  number  of  plants  for  350  lb.  (24.5  kg.)  pres- 
sure being  in  successful  operation.  Emphasis  is  being 
placed  on  the  necessity  of  freedom  from  scale  and  de- 
posit inside  the  boiler  tubes  if  higher  boiler  ratings 
are  to  be  obtained,  it  being  necessary'  in  many  large 
plants  to  use  only  condensed  steam  for  boiler  feed  and 
keep  the  make-up  water  to  the  smallest  possible  per- 
centage, or  to  use  evaporators  to  insure  that  no  scale- 
forming  matter  enters  the  boilers.  Treatment  of  raw 
water  helps  but  does  not  remove  the  solids,  except  to 
some  extent  where  settling  tanks  are  used. 

These  comments  were  made  in  a  paper  recently  pre- 
sented before  the  station-operating  committee  of  the 
Ohio  Electric  Light  Association  by  R.  E.  Butler  of 
the  Babcock  &  Wilcox  Company. 


Hold-Off  Tag  Prevents  Energizing 
Apparatus  Being  Adjusted 

BY  MEANS  of  the  hold-off  tag  shown  herewith  oper- 
ators of  the  New  York  Edison  Company  are  warned 
not  to  put  voltage  on  apparatus  undergoing  adjustment. 
This  tag  consists  of  two  parts,  one  demanding  that 
the  apparatus  shall  be  held  off  the  line  and  the  other 
showing  that  the  apparatus  is  clear  and  can  be  made 
■  alive.  The  first  section  is  pasted  in  the  station  log  book 
after  permission  has  been  granted  from  the  operator  to 
work  on  the  apparatus,  and  when  the  work  has  been 
completed  the  second  section  is  pasted  in  the  book. 

When  work  is  to  be  done  on  a  piece  of  apparatus  the 
construction  foreman  fills  out  in  detail  the  upper  half 
of  the  tag,  which  is  a  request  to  keep  the  apparatus  off^ 


the  line,  and  names  the  man  who  will  be  working  on  the 
apparatus,  the  purpose  for  which  the  apparatus  is  to 
be  held  off,  the  approximate  time  when  it  is  desired  to 
have  the  apparatus  killed  and  the  approximate  time  of 
completion  of  the  job.  After  the  construction  foreman 
fills  out  these  items  he  hands  the  tag  to  the  station 
operator,  who  takes  the  apparatus  off  the  line  and  then 
records  the  time,  signs  his  name  and  pastes  this  half 
of  the  tag  in  the  log  book.  The  lower  half  of  the  tag  is 
kept  by  the  construction  foreman  until  the  job  is  com- 
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pleted.  It  is  then  filled  out  by  him  in  detail  and  handed 
to  the  station  operator,  who  signs  it  and  pastes  it  in 
the  book,  indicating  that  all  is  clear  and  the  apparatus 
may  be  put  in  service. 


Mounting  Plate  Saves  Time  in  Replacing 
Instrument  Transformers 

TO  ENABLE  instrument  transformers  to  be  quickly 
changed  they  are  mounted  on  a  plate  drilled  to 
accommodate  all  types  in  the  stations  of  a  St.  Louis 
company.  Trouble  was  formerly  experienced  in  making 
quick  changes  of  current  and  potential  transformers  of 
the  air-cooled  type  owing  to  the  very  general  practice  of 
bolting  the  units  directly  to  the  walls,  ceilings  or  steel 
of  the  building.  As  the  design  of  this  class  of  equip- 
ment is  changed  so  frequently  that  a  current  or  poten- 
tial transformer  can  rarely  be  replaced  with  one  of 
exactly  the  same  type,  it  has  nearly  always  been  neces- 
sary to  redrill  the  wall  or  steel  work  to  accommodate  the 
new  transformer.  This  may  cause  serious  service 
delays,  and  it  is  often  a  very  dangerous  procedure. 

The  adapter  plate  is  of  steel  about  10  in.  square  by 
i  in.  thick  (25  cm.  square  by  6  mm.  thick)  and  is  sup- 
ported by  four  corner  bolts  with  pipe  spacers  which 
hold  the  plate  about  i  in.  (19  mm.)  away  from  the  sur- 
face of  the  wall  or  steel  work.  The  plate  is  drilled  for 
every  common  size  and  type  of  current  and  potential 
transformer  and  has  some  extra  holes  drilled  for  good 
measure.  Since  this  method  of  mounting  has  been 
adopted  a  transformer  can  be  changed  in  a  few  minutes 
as  the  adapter  plate  eliminates  all  fitting  and  new 
drilling.  Walter  H.  Millan, 

Superintendent  of  Substations. 
Union  Electric  Light  &  Power  Company,  St.  Louis,  Mo. 


Industrial  Applications 


The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Emergency 
Control  Scheme 

for 

Motor-Starting 

Switch 

FOR  quickly  stopping 
a  pony  planer  in  a 
New  England  carpenter 
shop  a  small  chain  is 
run  from  the  motor- 
starting  switch  to  a 
position  in  easy  access 
of  the  operator  at  the 
planer.  The  chain  is 
attached  to  the  tripping 
lever  of  the  starting 
switch  as  shown  in  the 
accompanying  illustra- 
tion. Such  an  arrange- 
ment allows  the  circuit 
to  be  interrupted  and 
instantly  stops  the  mo- 
tor in  case  of  emer- 
gency. 


Carrfiil   Adjustment   Advisahle   with 
Interpole  Machines 

CAREFUL  checking  and  adjusting  are  necessary 
when  installing  direct-current  generators  or  motors 
with  interpoles.  Such  machines  are  usually  designed  to 
get  more  output  from  a  given  amount  of  material  than 
non-interpole  machines,  and  in  general  they  are  smaller 
for  the  same  rating  and  often  run  faster.  The  commu- 
tators are  smaller,  the  brush  current  density  is  higher, 
and  the  machines  are  highly  sensitive  to  inaccuracies  in 
the  magnetic  conditions.  Trouble  resulting  from  this 
cause  usually  shows  up  as  sparking  at  the  brushes. 

Observation  of  the  following  general  precautions  will 
help  to  get  the  best  results:  (1)  Brushes  must  be 
accurately  spaced  around  (he  commutator.  The  spacing 
is  checked  at  the  factory  but  should  be  rechecked  before 
.starting  the  apparatus.  (2)  The  brush  po.sition  must 
be  on  the  neutral  point,  which  is  usually  indicated  by 
a  mark  on  the  brush  gear.  If  it  is  not  marked  it  should 
be  determined  and  permanently  marked.  (.3)  The  air 
gap  between  armature  and  poles  should  be  accurately 
adjusted;  that  is,  the  armature  mu.st  be  correctly  cen- 
tered in  the  frame.  (4)  Strength  of  interpole  often 
needs  checking  and  adjustment  in  the  field.  This  is 
best  investigated  l)y  contact  points  on  the  commutator 
used  with  a  low-reading  voltmeter.  (5)  The  compound- 
ing action  of  the  main  .serie.s  field  in  an  interpole 
machine  is  the  same  as  in  an  ordinary  machine,  and 
the  influence  of  the  load  on  the  terminal  voltage   (if  a 


generator)  or  speed  (if  a  motor)  can  be  adjusted  by 
the  use  of  a  shunt  across  the  main  series-field  ter- 
minals. (6)  For  parallel  operation  with  other  ma- 
chines, either  interpole  or  non-interpole,  the  equalizer 
connection  is  m.ade  at  the  end  of  the  main  series  wind- 
ing and  not  directly  to  the  armature  terminal.  All  other 
es.sentials  for  parallel  operation  are  the  same  as  for 
ordinary  machines. 

As  the  commutator  in  this  type  of  machine  is  given 
harder  duty  for  its  size,  small  irregularities  or  rough- 
ness which  might  cause  no  trouble  and  gradually  cure 
them-selves  in  an  ordinary  machine  are  liable  to  grow 
worse  and  cause  sparking;  hence  the  commutators  must 
be  kept  quite  true  and  smooth.  Usually  the  best  opera- 
tion will  be  obtained  with  soft  brushes  and  undercut 
commutator  mica,  the  undercut  or  slotting  being  about 
3^  in.  (0.8  mm.)  deep.  JAMES  DixoN. 

Reliance  Electric  &  Engineering  Company, 

Cleveland,  Ohio. 


ChangiHig  a  Generator  to  a 
Synchronous  Motor 

CONVERTING  a  75-kw.,  550-volt  rotating-armature 
generator  into  a  synchronous  motor  recently 
brought  some  unexpected  difficulties  to  the  writer's 
attention.  It  was  first  thought  there  would  be  trouble 
in  making  the  motor  self-starting.  However,  on 
account  of  the  field  pole  pieces  being  solid  and  the 
machine  not  lieing  equipped  with  damper  bars,  when 
the  current  was  applied  to  the  slip  rings  eddy  currents 
were  induced  in  the  pole  pieces  which  produced  suffi- 
cient torque  to  bring  the  machine  up  to  speed.    During 

the  process  of  start- 
ing the  field  was  left 
open-circuited,  which 
very  soon  resulted  in 
the  insulation  on  the 
field  spools  breaking 
down  to  ground,  es- 
pecially at  the  ends 
of  the  winding 
where  the  induced 
voltage  was  at  a 
maximum.  This  in- 
duced voltiige  is  set 
up  by  transformer 
action  between  the 
armature  and  field. 
The  very  instant 
current  is  applied  to 
the  armature  this 
induced  voltage  is  at  its  peak,  and  it  gradually  falls 
virtually  to  zero  as  the  rotor  approaches  synchronous 
speed.  In  the  above  case  this  voltage  was  800,  which 
not  only  was  dangerous  to  the  winding  but  set  up  an 
extra  hazard  to  the  operators  as  the  field  switch  was 
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mounted  on  the  face  of  the  control  panel.  To  eliminate 
this  trouble  a  field  break-up  switch,  as  shown  in  the 
sketch,  was  mounted  at  the  rear  of  the  panel  and 
operated  from  the  front  with  a  rod.  This  reduced  the 
voltage  to  approximately  200  and  permitted  the 
machine  to  retain  its  proper  slartinp  toniue. 

Before  installing  this  switch  the  plan  of  connecting 
a  shunt  on  the  field  circuit  was  tried  unsuccessfully. 
It  is  now  a  general  practice  with  synchronous  motors 
to  shunt  the  field  during  starting  with  a  shunt  large 
enough  to  carry  the  no-load  excitation  current  of  the 
machine  and  having  at  least  fifteen  times  the  resistance 
of  the  field  winding.  Such  a  shunt  and  shunts  of  other 
resistance  values  were  tried,  but  these  prevented  this 
machine  from  developing  the  proper  torque  and  coming 
up  to  speed.  R.  H.  N.  LocKYER. 

Trail.  B.  C. 


Speeds  AtlaiiuMl  in  Electrical 
Hand  W  elding 

SPEEDS  attained  in  electrically  butt-welding  '-in.  steel 
plates,  given  in  the  accompanying  table,  are  aver- 
ages of  a  large  number  of  tests.  The  pounds  per  hour 
deposited  on  work  already  lined  up  inside  of  buildings 
was  1.8  lb.  (0.8  kg.)  per  hour,  though  this  speed  varied 
with  the  angle  of  the  notch  used.  It  will  be  noticed 
from  the  table  that  the  greatest  strength  was  obtained. 


TIME,  MET.\I-.  CUllKKNT  .\N1)   KXKKGY  ISED  WITH  WELDS    oK 
niFFERENT  I'tVKI.S  ON   J-IN'.  PL.\TES 

■ —  Opening  of  Bevel  in  Decrees  — -. 

}0  60              90  120 

ritimatcBlroMgtli.lli.per.H.i.in 44.000  51.000        45.300  48.800 

Anuloof  bend  lit  which  rriickshttirl.dpK-                   9  15                 13  14 

K.H't  welded  p,  r  hour                                             3  22  I    90            I    50  1    07 

Elcelralereiiuired  per  footofw.lil.lt.             0  85  I    25            1    54  2  ll 

Eloetrode  depoaitecl  per  hour,  111                           I    82  1    61              I    82  1    81 

(•er  eent  of  ciectrodo  wasted                                     34  32                21  2b 

.Ampere;.    ItO  145              118  125 

Circuit  kilowatts  .. , 9  91  9  00           7  60  8.25 

Kilowntt-hoxira  per  foot  of  weld  ,.                     31  47             51  77 


with  a  60-deg.  notch.  In  bending  tests  the  60-deg.  weld 
bent  through  an  angle  of  15-deg.  before  cracks  started, 
while  a  30-deg.  weld  bent  through  only  9  deg.  Although 
the  feet  welded  per  hour  with  a  30-deg.  notch  was  more 
than  one  and  a  half  times  that  with  60-deg.  notch,  the 
ultimate  strength  was  considerably  less.  The  speed  in 
welding  horizontal  joints  is  about  80  to  90  per  cent  of 
that  for  vertical  welding,  and  the  speed  of  overhead 
welding  is  60  per  cent  of  the  vertical  speed.  On  an 
average  about  70  per  cent 
of  an  electrode  was  deposited 
in  the  weld,  18  per  cent  was 
wasted  by  scattering  and  12 
per  cent  was  burned. 

A  type  of  notch  which  has 
been  found  to  increase  the 
speed  of  welding  is  shown 
in  the  accompanying  fiiTure. 
This  notch  has  parallel  sides 
extending  a  short  distance 
from  the  bottom  of  the  notch 
in  place  of  the  diverging 
sides   in    the   ordinary   type 

of  notch.  The  speed  of  welding  with  such  a  notch  was 
2.8  ft.  (0.84  m.)  per  hour  against  2.3  (0.69  m.)  ft.  with 
the  ordinary  "V"  notch,  and  only  0.9  lb.  (0.4  kg.)  of 
electrode  was  consumed  per  foot  of  weld  against  1.1 
lb.  (0.49  kg.)  in  the  common  type  of  notch. 


NOTCH  FOR  SPEEDY  WELDING 

Sp.'O.!  of  weldiiip  with  notcli 
..f  this  shape  is  I'ti  p.-r  cent 
Ki'-ater  than  tipee.l  with  the 
ordinary  "V"  notch,  and  ilcc- 
ti'odc  consumption  is  -M  pel- 
cent  less. 


This  information  was  embotiied  in  a  paper  prepare  1 
by  William  Spraragen,  secretary  of  the  engineeri-i.^' 
division  of  the  National  Research  Council,  for  pre.senta- 
tion  before  the  American  Welding  Society  at  New  York. 
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SAKETV     AUTOMATIC     CONTROL     CON- 
NECTIONS   USED    ON    TOGGLE   PRESS 


-Magnelie  (Hutch  and   Uutlon  (lonlrol 
Make  Toggle  Presses  Safe 

To  ELIMINATE  any  possibility  of  operators  being 
caught  in  toggle  presses  when  reaching  in  to 
remove  the  finished  product  or  to  insert  material,  a 
rieve'and  rubber  company  is  using  magnetic  clutches 
operated  by  limit  switches  of  the  rotating  cam  type. 
The  toggle  presses  are  continuously  running  machines 
for  making  small  molded  rubber  articles  and  operate  at 
a  certain  number  of  cycles  per  hour.  A  definite  time  is 
allowed  during  each  cycle  for  removing  the  finished 
article  from  the 
mold  and  inserting 
the  new  material  be- 
fore the  platen  of 
the  press  starts  up- 
ward. Occasionally 
an  operator  does  not 
move  his  hand  away 
from  the  platen  soon 
enough,  the  result 
being  a  severe  in- 
jury when  the  platen 
moves  fonvard  to- 
ward the  upper  head 
of  the  press. 

To  eliminate  this  hazard  a  magnetic  clutch  is  installed 
on  the  driving  shaft,  which  also  carries  a  flywheel.  One 
member  of  the  clutch  drives  the  press  through  a  pinion 
and  is  bushed  on  the  main  driving  shaft,  to  which  is 
keyed  the  other  clutch  member.  Upon  disengaging  the 
clutch  while  the  press  is  operating  the  platen  comes  to 
rest  almost  instantly,  making  it  unnecessary  to  stop  the 
motor  and  flywheel.  Connected  in  each  circuit  to  the 
clutch  are  two  push-button  switches  and  a  limit  switch 
of  the  rotating  cam  type.  The  limit  switch  is  directly 
connected  to  the  driven  member  of  the  press,  so  that  it 
makes  a  complete  cycle  for  each  cycle  of  the  press.  The 
push-buttons  are  mounted  on  the  front  of  the  press  con- 
venient to  the  operator. 

To  energize  the  clutch  and  start  the  press  the  oper- 
ator must  press  the  two  push-buttons  with  his  hands. 
This  insures  that  his  hands  will  be  out  of  the  danger 
zone.  After  the  clutch  has  been  energized  the  circuit  is 
maintained  by  the  limit  switch,  so  that  it  is  necessary 
to  hold  the  buttons  closed  for  only  an  instant  when 
starting.  The  platen  completes  its  upward  stroke,  and 
as  soon  as  it  starts  dowTiward  the  operator  removes  the 
molded  product  and  inserts  another  batch  of  material 
for  molding.  If  he  has  completed  his  work  before  the 
platen  again  begins  to  travel  on  its  upward  stroke,  he 
simplv  holds  both  push-buttons  depressed  for  an  instant 
until  the  limit  switch  has  time  again  to  maintain  the 
circuit  for  the  clutch.  Should  he  for  some  reason  fail 
to  complete  this  work  before  the  platen  begins  its 
upward  stroke,  the  limit  switch  will  automatically 
release  the  clutch  and  stop  the  press. 

The  clutches,  push-button  switches  and  limit  switches 
used    on    this    installation    were   made   by    the   Cutler- 
Hammer  Manufacturing  Company  of  Milwaukee,  Wis. 
Cleveland.  Ohio.  J.  K.  Govan. 


Central  Station  Service 


A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
of  Electric  Light,  Power  and  Heat 


Officers  of  Baltimore  Company  Maintain 
Open-Door  Policy 

THAT  the  officers  of  the  Consolidated  Gas,  Electric 
Light  &  Power  Company  of  Baltimore  maintain 
at  all  times  an  open  door  for  the  visits  of  employees 
was  emphasized  by  Vice-President  Charles  M.  Cohn  in 
an  address  to  about  1,500  employees  at  the  recent 
company  rally  given  by  the  Baltimore  Section  of  the 
National  Electric  Light  Association.  This  attitude  of 
the  management  of  the  company,  he  pointed  out,  is  due 
to  the  realization  that  it  is  practically  helpless  without 
the  organization  backing  it  up,  and  it  intends  to  deserve 
the  active  and  cordial  support  of  every  employee  of  the 
company. 

"It  intends  in  the  future  as  in  the  past,"  said  Mr. 
Cohn,  "to  have  an  open-door  policy.  By  this  I  mean 
that  no  matter  if  the  doors  of  our  offices  happen  to  be 
closed  in  reality,  you  are  always  welcome  to  come  in 
if  you  want  to  see  and  talk  with  any  of  us,  and  you 
may  be  assured  that  you  will  receive  considerate  treat- 
ment and  that  whatever  you  have  to  say  will  be  listened 
to  patiently  and  sympathetically.  What  you  want  done 
will  be  considered  carefully,  and  while  you  may  not 
always  get  what  you  want,  you  will  always  get  a  reason 
for  our  action  and,  if  possible,  you  will  get  what  you 
want. 

"I  wish  to  emphasize  the  policy  of  the  management 
because  I  am  fearful  that  many  of  our  employees  either 
through  timidity  or  fear,  or  perhaps  thinking  we  do 
not  mean  what  we  say,  refrain  from  coming  to  see 
us  even  when  they  have  the  desire.  Some  few  during 
the  past  year  have  come.  We  have  been  glad  to  see 
them,  and  in  most  instances  they  presented  requests 
which  were  granted." 


Cost  of  Coal  Is  76  per  Cent  of 
Generating  Expense 

COST  of  coal  was  about  76  per  cent  of  total  oper- 
ating expenses  of  a  63,000-kva.  steam  station  in 
New  England  for  the  year  ended  June  30,  1920.  A 
study  of  the  cost  sheets  of  this  station  show  that  the 
total  operating  expense  was  |849,891,  of  which  $644,- 
285  was  expended  for  fuel,  giving  a  fuel  cost  of  0.865 
cent  per  kilowatt-hour  produced  at  the  plant,  or  vir- 
tually the  same  as  the  total  unit  production  of  the 
station  a  few  years  ago.  The  fuel  expense  amounted 
to  more  than  seven  times  the  station  labor  outlay, 
which  was  $87,495,  or  0.118  cent  per  kilowatt-hour. 
The  total  production  cost  for  last  year  was  1.14 
cents  per  kilowatt-hour.  During  the  year  the  plant 
burned  100,097  tons  of  coal  at  an  average  cost  of 
$7.17  per  ton.  The  output  at  the  bus  in  the  year  was 
74,278,000  kw.-hr.  The  maximum  load  was  26,000  kw. 
and  the  yearly  load  factor  32.6  per  cent.     Two  20,000- 


kva.,  two  7,850-kva.  and  three  2,500-kva.  turbo-generator 
sets    comprised    the    main    electrical    units,    and    the 

ITEMIZED)  COST  OF  PRODUCTION  IN   6.3,000-KVA.  PLANT 

Coal    $644,285 

Rentals    1,800 

Oils,  waste,  packing 4,052 

Water    1,844 

Station  wages   87,495 

Station  expense,  tools,  etc 12,504 

Station  building  repairs 16,254 

Steam  equipnaent  repairs 69,134 

Electrical  equipment  repairs  ....  12,523 

Total   $849,891 

boiler  plant  was   a  modern   installation  with  water- 
tube  units  and  mechanical  stoking. 

During  the  year  some  heavy  steam-plant  repairs 
were  executed  at  a  cost  of  $69,134.  The  remaining 
items  in  production,  as  the  accompanying  table  shows, 
were  of  minor  significance  as  compared  Vfith  the  amount 
expended  for  fuel. 


Relation  of  the  Investor  to  Public 
Utility  Good  Will 

NEXT  to  financing  and  rates  the  most  important 
problem  occupying  the  attention  of  the  electric 
light  and  power  companies'  executives  is  that  of  pub- 
lic relations  and  good  will.  Wherever  these  executives 
gather  for  conferences  or  conventions  that  part  of  the 
program  devoted  to  this  subject  is  met  with  extreme 
interest  and  attention.  The  National  Electric  Light 
Association,  sensing  this  situation,  has  this  year  organ- 
ized for  the  first  time  a  national  section  devoted  to 
public  relations,  and  among  its  activities  is  that  of 
bringing  home  to  the  people  the  truth  that  through 
their  individual  relationship  either  as  consumers  or 
investors  the  utilities  are  in  a  measure  inseparably 
linked  with  their  own  prosperity  and  income.  The  last 
phase  of  this  program  is  a  series  of  four  bulletins 
designed  to  instill  in  the  minds  of  investors  in  public 
utility  securities  a  true  realization  of  the  intrinsic 
worth  of  the  electric  service  companies  to  the  com- 
munity and  the  consequent  building  up  of  their  indi- 
vidual incomes.  The  pamphlets  are  to  be  distributed 
not  only  by  the  public  utilities  but  also  by  investment 
bankers  dealing  in  public  utility  securities. 

The  general  type  of  these  pamphlets  can  best  be  indi- 
cated by  reprinting  in  full  the  text  matter  of  one  of 
them  as  follows: 
Mr.  and  Mrs.  Securities  Holders: 

As  the  owners  of  electric  utilities  securities  you  doubt- 
less have  been  watching  tlic  bond  and  stock  market,  and 
perhaps  you  have  been  somewhat  disturbed  because  of  con- 
ditions reflected  in  the  prices  of  the  securities  you  hold. 
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Far  from  bein^  perturbed,  you  should  find  oiu-Duriiminenl 
in  the  present  situation.  No  less  an  authority  than  the 
National  City  Bank  of  New  York  City  recently  slated  that: 

"The  installation  of  electric  power  in  factory  operations 
has  resulted  in  an  enormous  demand  on  the  power  com- 
panies to  supply  current.  The  larjie  central  stations  have 
demonstrated  their  ability  to  produce  and  distribute  power 
at  such  an  economical  unit  cost,  that  their  position  is  per- 
manently assured." 

This  can  have  but  one  meaning:  to  holders  of  sound  elec- 
trical securities:  Your  principal  and  interest  are  safe;  your 
investment  is  secure. 

In  addition,  your  holdings  have  a  certain  speculative 
value,  in  the  expectation  of  appreciation. 

Have  you  studied  conditions  so  that  you  understand 
how  essential  the  electric  li);ht  and  power  industry  is  to 
your  community  and  your  state  and  the  nation  as  a  whole; 
how  basically  sound  the  industry  is;  how  certain  is  the 
prowth  of  this  industry,  with  resultant  increased  business 
and  income  and  consequently  increased  value  of  its  securi- 
ties? 

You  should.     Your  local  investment  banker  will  aid  you. 

As  the  owner  of  electric  licht  and  power  utilities  securi- 
ties you  should  realize  just  what  this  industry  means  to  the 
prosperity  of  your  community  and  how  its  growth  must 
keep  pace  with  the  growth  of  the  community. 

Have  you  ever  considered  the  extent  to  which  the  busi- 
ness of  your  community  is  dependent  upon  the  electric  light 
and  power  utility  serving  it? 

Have  you  ever  given  a  thought  to  how  many  of  the  neces- 
sities, comforts  and  luxuries  enjoyed  by  yourself  and  your 
neighbors  are  made  possible  by  the  use  of  electricity? 

Are  you  in  a  train,  an  automobile,  a  street-car;  in  your 
home,  your  office,  your  club?  Electricity  plays  an  important 
part  in  all  these. 

This  being  so,  the  future  of  an  industry  so  closely  allied 
to  all  modern  activities  must  be  apparent. 

At  present  the  demand  for  electric  light  and  power  is 
almost  one-third  greater  than  its  available  supply.  The 
demand  is  growing  by  leaps  and  bounds  while  the  avail- 
able supply  is  being  increased  but  slowly  owing  to  the  lack 
of  money  with  which  to  meet  the  imnien.se  cost  of  construct- 
ing additions  to  existing  plants  and  systems. 

If  the  law  of  supply  and  demand  holds  good  in  this  as 
in  all  other  things,  all  indications  are  for  a  brilliant  future 
for  electric  light  and  power  utilities. 

The  holder  of  such  securities  who  purchases  additional 
electric  utilities  securities  at  the  present  market  price  is 
taking  advantage  of  existing  financial  conditions  to  secure 
a  larger  rate  of  return  upon  his  investment  than  holders 
of  these  securities  ever  before  have  enjoyed.  He  is  also 
helping  to  build  up  the  value  of  the  securities  he  already 
holds  by  making  it  possible  for  the  utility  to  increase  its 
plant  capacity  or  extend  its  distribution  system  to  meet  the 
demands  for  service  and  thus  increase  its  business  and  con- 
sequently its  revenues. 

The  individual  with  surplus  money  at  present,  whether 
it  be  a  small  sum  or  a  large  amount,  has  an  enviable  oppor- 
tunity to  lay  the  foundation  for  an  immediate  and  continu- 
ing income  by  the  purchase  of  stable,  attractive  securities 
at  prices  to  yield  from  7  per  cent  to  8  per  cent. 

Money  is  playing  a  Dr.  Jekyll  and  Mr.  Hyde  role  at 
present.  Spent  for  necessities  of  life  or  luxuries,  it  has 
little  more  than  one-half  its  1914  purchasing  power;  in- 
vested in  good  electric  light  and  power  industry  securities, 
it  purchases  nearly  one-third  more  face  value  of  stocks 
and  bonds,  with  an  assured  income  from  one  to  one  and 
one-half  times  greater  than  the  pre-war  return  from  the 
same  investment. 

Conditions  are  unusual,  and  the  wide  gap  between  the 
purchasing  power  of  money  when  applied  to  commodities 
and  its  purchasing  power  when  applied  to  .securities  and 
interest  upon  itself  must  gradually  lessen  until  they  again 
are  approximately  level.  The  trend  in  that  direction  is 
already  apparent,  and  when  it  is  realized  new  issues  of 
securities  will  be  at  higher  prices  and  lower  interest  rates. 

When  that  occurs,  the  holder  of  sound  electric  light  and 
power  securities  purchased  under  present  conditions  still 
will  be  enjoying  an  income  based  upon   present  conditions. 

Ask  your  local  investment  banker  to  explain  how  you 
can  benefit  by  the  present  low-priced  and  high-rate-of- 
return  electric  light  and  power  company  securities. 

Being  regulated  by  state  and  municipal  authorities — who 
are  your  representatives — your  investment  is  safeguarded 
by  you  yourself  and  your  personal  representatives  on  the 
governing  bodies. 

You  can  build  no  better  for  the  future  than  by  putting 
your  money  in  this  growing  business  you  control. 


Samuel  Insiill  Offers  Prizes  for 
Constriu'live  Suggestions 

THERE  i.s  a  |)opular  and  overworked  pastime  which 
consists  in  telling  the  other  fellow  how  to  run  his 
job,  but  Samue!  Insull,  president  of  the  Commonwealth 
Edison  Company.  Chicago,  seems  to  think  it  is  much 
more  profitable  for  all  concerned  when  employees  try 
to  improve  the  efficiency  of  their  own  work  and  of  their 
own  department. 

It  is  Mr.  Insuir.s  practice  each  year  to  give  a  num- 
ber of  prizes  for  the  best  papers  on  a  given  subject,  and 
in  order  to  encourage  the  employees  to  make  their  own 
work  and  department  more  efficient  he  has  made  this 
the  subject  of  the  competition  next  year.  In  conclud- 
ing the  announcement  Mr.  Insull  said:  "If  every  em- 
ployee will  think  of  the  problems  encountered  in  his 
work,  analyze  the  conditions  and  make  concrete  and 
constructive  suggestions,  it  will  be  a  great  help  to  the 
management  of  the  company  in  the  conduct  of  its  affairs 
and  will  give  the  employees  a  chance  to  present  their 
plans  to  the  management." 


Accidents  Due  to  Electrical  Causes  Show 
Marked  Decrease 

A  STUDY  of  accidents  to  employees  of  the  Con- 
sumers' Power  Company  for  the  first  eight  months 
of  this  year  shows  a  total  of  :IS0.  The  company  operates 
thirty-two  steam  and  hydro-electric  plants  and  seven 
gas  stations,  serving  through  an  extensive  transmission 
system  eighty-nine  municipalities  in  Michigan.  This 
figure  takes  in  all  departments  of  the  company — con- 
struction, distribution  and  sales,  production  and  trans- 
mission and  the  gas  department — and  includes  such 
accidents  as  slight  cuts  and  burns  as  well  as  those  of 
a  more  serious  nature. 

Of  the  380  cases,  forty-five  were  serious  enough  for 
compensation  and  involved  lost  time  to  employees.  With 
one  exception,  the  serious  accidents — those  involving 
compensation — in  the  production  and  transmission  de- 
partment occurred  in  the  steam  plants.  None  of  the.se 
accidents  occurred  in  the  substations  or  hydro-electric 
plants. 

There  were  no  accidents  in  any  of  the  steam  plants, 
hydro-electric  plants  or  substations  due  to  electric  shock 
that  were  serious  enough  for  compensation.  Only  one 
serious  case  of  electric  shock  occurred,  and  in  this 
instance  the  victim  was  promptly  restored  to  con.scious- 
ness  by  the  application  of  the  prone-pressure  method  of 
resuscitation. 

Virtually  all  of  the  serious  accidents  in  the  construc- 
tion and  the  distribution  and  sales  departments  were 
due  to  electric  shock.  The  serious  injuries  in  the  sta- 
tions and  substations  were  due  to  cuts,  bruises,  burns 
and  falls. 

An  analysis  of  the  accidents  to  employees  of  the  pro- 
duction and  transmission  department  made  some  years 
ago  showed  that  40  per  cent  of  the  total  were  caused  by 
-rlectricity.  A  later  analysis  shows  that  4  per  cent  of 
the  accidents  were  due  to  electric  flashes  and  bums. 
Owing  to  effective  application  of  the  prone-pressure 
method  of  resuscitation  the  last  analysis,  covering  a 
period  from  Jan.  1  to  Sept.  1,  1920,  shows  that  electrical 
accidents  which  have  proved  serious  in  the  generating 
stations  and  substations  have  been  reduced  to  a 
minimum. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  Worid 


Lamps  and  Lighting 

A  New  Form  of  Portablr  Light  Meter. — DAVIS  TuCK. 
— This  paper  describes  the  construction  of  a  small  port- 
able light  meter  capable  of  making  measurements  of 
the  same  order  of  accuracy  as  the  larger  portable 
illuminometers.  The  assertion  is  made  that  it  is  possible 
to  measure  candlepower,  millilamberts  and  foot-candles 
to  a  reasonable  degree  of  accuracy  with  this  instrument, 
which  is  said  to  be  small  enough  to  be  put  in  a  brief 
case  or  traveling  bag. — Paper  presented  before  Illumi- 
nating Engineering  Society's  Convention,  Oct.  18,  1920. 

Measurement  of  Dijfxise  Reflection  Factors  and  a  Neiv 
Absolute  Reflectometer. — A.  H.  Taylor. — The  complete 
theory  of  the  reflectometer  was  described  by  the  author 
briefly  in  the  Electrical  World  for  Sept.  4,  1920,  on 
page  467. — Scientific  Paper  No.  391,  U.  S.  Bureau  of 
Standards,  July  28,  1920. 

Generation,  Transmission  and  Distribution 

Characteristics  of  Lead-Covered  Single-Conductor 
Cables. — Capdeville. — Single-phase  cables  usually  are 
not  steel-taped,  but  only  lead-covered,  since  the  presence 
of  closed  ferromagnetic  circuits  around  the  cable  would 
give  rise  to  hysteresis  and  eddy-current  losses.  Even 
the  lead  sheathing,  however,  will  take  up  some  magnetic 
flux,  and  secondary  currents  will  be  induced.  The  author 
shows  that  these  secondary  sheath  currents  may  react 
quite  appreciably  upon  the  electrical  characteristics  of 
the  cables,  and  he  derives  expressions  for  the  apparent 
changes  in  inductance  and  resistance  due  to  induced 
currents.  The  sheath  currents,  according  to  the  author, 
often  amount  to  as  much  as  100  amp.  or  150  amp.,  and 
the  voltage  drop  along  the  cable  due  to  these  currents 
may  be  50  volts  per  kilometer  (30  volts  per  mile). 
Actual  measurements  of  the  apparent  inductance  and 
resistance  made  by  the  author  on  lead-covered  cables 
gave  results  which  checked  within  1  or  2  per  cent  with 
the  theoretical  value.). — Revue  Generale  de  I'Electricite, 
Aug.  7,  1920. 

Graphical  Determination  of  Voltage  Distribution  in 
Networks. — Thomalen. — The  author  refers  to  a  recent 
paper  by  Schwaiger  on  the  same  problem  and  presents 
a  method  for  graphical  determination  (to  the  complete 
exclusion  of  intermediate  numerical  work)  of  the  cur- 
rents flowing  from  the  points  of  supply  in  a  network 
which  is  supposed  to  be  loaded  only  at  the  knot  points. 
The  method  represents  a  modification  and  completion 
of  the  Schwaiger  method  and,  like  that  one,  is  based 
upon  the  principles  originally  suggested  by  Frick  in  his 
purely  numerical  network  scheme  for  finding  current 
and  drops  in  closed  networks. — Elektrotechnische  Zeit- 
schrift,  Sept.  16,  1920. 

The  Dalmarnock  Power  Station. — This  is  a  new  power 
plant  erected  on  the  River  Clyde  not  far  from  Glasgow. 
The  ultimate  capacity  of  this  plant  is  placed  at 
150,000  hp.  and  the  first  25,000-hp.  unit  has  already 


been  put  on  the  load.  While  the  generator  voltage  is 
6,500,  this  is  stepped  up  to  20,000  volts  and  transmitted 
to  the  substations  over  three-core  split  conductors  and 
six-core  type  cables,  using  the  Merz-Hunter  system  of 
protection. — London  Electrician,  Sept.  20,  1920. 

Installations,  Systems  and  Appliances 

Relative  Thermal  Economy  of  Electric  and  Fuel-Fired 
Furnaces. — E.  F.  Collins. — The  pronounced  advantages 
of  the  electric  furnace  in  providing  easy  and  positive 
temperature  control  and  uniform  heat  distribution  are 
held  to  account  for  the  large  numbe?-  of  these  furnaces 
that  have  been  placed  in  service  during  the  last  few 
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EFnCIENCY  OF  VARIOUS  KINDS  OF  FURNACES 

years.  It  is  said  that  nearly  all  the  brass-melting  fur- 
naces now  being  installed  are  electric  furnaces.  The 
illustration  shows  in  a  striking  manner  the  relative 
efficiency  of  the  various  fuels  at  four  chosen  tempera- 
tures. While  in  many  cases  the  electric  furnace  was 
selected  on  the  basis  of  performance  rather  than  on  cost 
of  operation,  the  rising  cost  of  fuel  and  even  the  cost 
of  operation  may  be  decidedly  in  its  favor,  as  is  shown 
by  data  on  specific  installations. — General  Electric  Re- 
view, September,  1920. 

Electrophysics  and  Magnetism 

The  Condenser  Machine,  a  New  Electrostatic  Gener- 
ator.—  WOMMELSDORK.  —  The  Holtz-Wim.shurt  electro- 
static machine  is  not  adapted  for  technical  needs  as  a 
generator  of  high-tension  direct  current  because  of  its 
compact  design,  which  makes  it  difficult  to  keep  certain 
insulating  surfaces  clean  and  dry.  The  author  in  1914 
devised  a  modified  electrostatic  generator  which  subse- 
quently was  developed  into  a  useful  laboratory  tool. 
The  new  design  is  called  the  "condenser  machine"  and  is 
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said  to  he  very  easy  to  keep  scrupulously  clean  owing 
to  its  open  design.  At  the  same  time  it  is  a.sserted  that 
it  gives  considerably  greater  output  than  a  Holtz 
machine  of  similar  dimensions  and  the  same  number 
of  disks.  After  a  brief  description  of  the  new  design, 
the  author  presents  a  table  showing  the  output  of  dif- 
ferent sizes  of  condenser  machines.  While  a  Holtz 
machine  with  two  disks  of  26  cm.  (10  in.)  diameter  is 
said  to  give  a  maximum  spark  length  of  10  cm.  (3.95 
in.),  a  machine  of  the  new  type  with  the  same  disk 
diameter  but  only  one  disk  gives  up  to  19  cm.  (7.5  in.) 
sparks.  The  maximum  current  is  for  the  former 
machine  0.015  milliamp.,  but  for  the  new  type  amounts 
to  0.4  milliamp.  The  largest  Wommelsdorf  machine 
mentioned  in  the  table  has  seven  disks  of  55  cm.  (21.7 
in.)  diameter,  and  gives  up  to  35  cm.  (13.8  in.)  sparks, 
and  currents  up  to  4  milliamp.,  while  it  takes  a  1-hp. 
motor  to  run  it.  The  spark  lengths  above  refer  to 
50-cm.  (19.8-in.)  spheres  and  thus  correspond  to  pres- 
sures from  100,000  volts  to  250,000  volts.— Elektro- 
technische  Zeitschrift,  Sept.  16,  1920. 

Electrochemistry  and  Batteries 

Ttvo  Comvion  Failures  of  the  Clark  Standard  Cell. — 
E.  C.  IVIcKelvy  and  ]M.  P.  SHOEMAKER. — The  causes  and 
effects  of  the  cracking  of  Clark  cells  at  the  amalgam 
terminal  and  the  formation  of  gas  in  the  amalgam  limb 
are  discussed.  It  is  shown  that  the  cracking  of  the  cell 
can  best  be  prevented  by  the  very  simple  expedient  of 
using  a  cell  blank  in  which  platinum  wire  previously  sub- 
jected to  the  action  of  zinc  amalgam  is  employed  as  the 
negative  terminal ;  also  that  the  effects  of  gas  formation 
can  be  minimized  through  the  employment  of  the  small- 
est excess  crystals  required  to  insure  saturation  at  the 
highest  temperature  at  which  the  cell  is  to  be  used.- — 
Scientific  Paper  No.  390,  U.  S.  Bureau  of  Standard-'^. 
July  21,  1920. 

Units,  Measurements  and  Instruments 

Errors  in  Current  Transformer  Ratio  and  Phase 
Angle  Due  to  Remanent  Macinetisni. — Engelhart. — By 
means  of  a  compensation  method  due  to  Schering  and 
Alberti  (see  Zeitschrift  fiir  In.sfri(mcntenkinide,  1917, 
Vol.  37,  page  98)  the  ratio  and  phase  errors  were  deter- 
mined for  eight  current  transformers  of  different  types, 
the  transformers  having  previously  had  different  mag- 
netic treatments.  After  a  magnetization  of  the  core 
with  4  amp.  direct  current  in  the  secondary  winding  (the 
normal  meter  current  was  in  all  cases  5  amp.)  ratio 
errors  of  0.1  to  0.3  per  cent  could  be  observed  at  full 
load,  while  the  phase  errors  came  out  from  0  min.  to  14 
min.  At  one-tenth  of  full  rated  current  the  largest 
observed  errors  were  1.8  per  cent  in  ratio  aiid  1  deg.  25 
min.  of  phase  angle.  The  effect  of  the  usual  demagneti- 
zation process  with  alternating  current  was  investigated 
and  it  was  found  that  the  polarization  of  the  trans- 
former core  was  completely  destroyed  by  such  a  process, 
if  the  demagnetizing  current  was  adjusted  to  0.3  amp. 
and  slowly  diminished  to  0.003  amp.  The  article  con- 
tains a  great  amount  of  numerical  material,  covering 
the  results  of  numerous  different  tests  of  similar  type. — 
Elektrotechnische  Zeitschrift,  Aug.  19,  1920. 

Measurement  of  Majrimum  Demand  and  Determina- 
tion of  Load  Factor. — Perry'  A.  Borden. — Some  conclu- 
sions resulting  from  the  author's  study  of  equitable 
methods  of  detemiining  power  charges  may  be  stated 
as  follow^s:  (1)  In  the  determination  of  demand  it  is 
not  feasible  to  obtain  a  quantity  which  will  fairly  rep- 


resent all  the  factors  to  be  taken  into  consideration.  II 
is  probable  that  the  most  logical  quantity  will  be  found 
in  the  volt-amperes  of  the  load.  (2)  Values  of  "sus- 
tained peak"  as  determined  from  the  charts  of  graphic 
meters  are  frequently  misleading  and  of  little  signifi- 
cance. (3)  Values  of  averaged  or  integrated  peaks  are 
difficult  to  measure  on  graphic  meter  charts  and  ar« 
subject  to  a  large  personal  error.  (4)  Readings  of  th€ 
Merz  or  "block  interval"  type  of  meters,  though  in  them- 
selves  very  erratic,  will  in  the  long  run  average  more 
closely  to  the  arithmetical  average  than  the  indications 
obtained  by  any  other  method.  (5)  Individual  readings 
of  the  logarithmic  meters  are  more  consistent  and 
usually  closer  to  the  true  value  of  the  arithmetical  aver- 
ages than  are  the  individual  readings  of  the  Merz 
meters.  (6)  Since  heating  follows  a  logarithmic  rather 
than  an  arithmetical  law,  it  would  seem  where  heating 
is  being  taken  into  consideration  that  the  logarithmic 
average  is  quite  as  justifiable  as  the  arithmetical  for  a 
basis-of-demand  measurement. — Journal  A.  I.  E.  E.,  Oc- 
tober, 1920. 

Telegraphy,  Telephony  and  Signals 

High-Frequency  Multiplex  Telephony  and  Telegraphy 
in  Gennany. — K.  W.  Wagner. — Some  of  the  earlier  Ger- 
man experiments  with  carrier-wave  multiplex  telephony 
and  telegraphy  were  dealt  with  in  the  Digest  of  the 
Feb.  7  and  July  10,  1920,  issues.  The  development 
work  has  proceeded  so  far  that  commercial  multiplex 
service  is  now  maintained  over  a  number  of  trunk  lines 
in  Germany,  and  the  matter  has  been  made  the  subject 
for  an  extensive  report  by  the  author,  who  has  been  in 
charge  of  the  preparatory  research  work.  Three  simul- 
taneous telephone  connections  are  now  regularly  given 
over  a  300-km.  n87-mile)  line  between  Berlin  and  Han- 
over and  over  a  GOO-km.  (374-mile)  circuit  between 
Berlin  and  Frankfort.  On  an  ordinary-  telephone  line 
between  Berlin  and  Magdeburg  two  carrier-wave  tele- 
graphic connections,  utilized  for  two  sets  of  Hughes- 
apparatus,  are  duplexed.  One  Berlin-Frankfort  line 
ser\'es  simultaneously  six  Siemens  instruments  for  rapid 
printing  telegraphy,  and  at  the  same  time  the  line  is 
used  for  the  ordinary  telephone  service.  The  six  Sie- 
•nens  printers  work  at  an  average  speed  of  4.000  words 
a  minute,  and  during  an  eight-hour  day,  assuming  50 
per  cent  utilization,  there  may  be  handled  over  this  one 
line  no  fewer  than  16,000  telegrams  of  ten  words  each 
with  an  average  oi  six  letters  per  word.  The  author 
describes  ''.  r.nd  new  apparatus  used  for  carrier-wave 
multiplex  service  and  presents  thirteen  photographs  of 
equipment  for  experimental  and  commercial  use.  The 
outfits  are  basec'  on  the  use  of  vacuum  tube  oscillators 
and  amplifiers,  mostly  using  triodes  or  tubes  with  three 
electrodes,  but  in  the  receiving  apparatus  for  printing 
telegraphy  some  large  tetrodes  are  employed.  These 
have  two  controlling  grids. — Elektrotechnische  Zeit- 
schrift, Sept.  9,  1920. 

Miscellaneous 
On  the  Use  of  Bi-symbolic  Equations  in  Electrical 
Engineering. — AUGUST  Hl'NP. — The  author  has  devel- 
oped a  peculiar  kind  of  analysis,  based  upon  what  he 
calls  bi-symbolic  equations.  In  the  present  article  he 
uses  this  analysis  for  studying  the  effect  of  negative 
resistance  in  electric  circuits,  and  extends  the  treat- 
ment to  certain  oscillation  problems  involving  arcs  and 
apparatus  of  the  dynatron  type. — Elektrotechnik  und 
Maschinenbnu,  Aug.  22,  1920. 
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DESPITE  the  urgent  represen- 
tations of  the  National  Com- 
mittee on  Gas  and  Electric 
Service  that  the  Interstate  Com- 
merce Commission  has  failed  to 
meet  the  requirements  of  the  coal 
situation  as  it  affects  public  utili- 
ties and  that  the  assigmed-car  privi- 
lege should  be  restored,  the  commis- 
sion maintains  its  plan  of  emer- 
gency service,  and  conditions  as  re- 
gards adequate  storage  for  winter 
are  growing  worse. 

A  THREAT  to  recommend  to  the 
United  States  Senate  that  the  fed- 
eral goverment  take  over  the  con- 
trol of  the  coal  mines  has  been  made 
by  Senators  Calder  and  Edge  of  the 
Senate  reconstruction  committee, 
who  assert  that  this  action  will  be 
taken  by  them  unless  there  is  a 
material  reduction  in  price  by 
Dec.  6. 

Soft-coal  prices  will  continue  to 
drop,  the  National  Coal  Association 
says,  as  the  result  of  an  output  of 
12,000,000  tons  a  week. 

Permission  to  develop  an  addi- 
tional 15,000  hp.  of  hydro-electric 
energy  has  been  refused  to  the  To- 
ronto &  Niagara  Power  Company 
by  the  Ontario  government  unless 
the  company  will  accept  a  rate  to 
be  fixed  by  a  government  commis- 
sion. Agitation  for  an  embargo  on 
the  export  of  electricity  from  the 
province  continues. 

The  government  of  Canada  has 
reduced  the  amount  of  electrical 
energy  that  may  be  exported  by  the 
Niagara  companies  under  their 
licenses  from  110,000  kw.  to  80,000 
kw.  This  order  does  not  lessen  the 
amount  at  present  being  transmitted 
to  the  United  States. 

An  "equalizing  reserve,"  to  be 
increased  in  good  years  and  drawn 
upon  in  poor  ones,  was  advocated  by 
the  Southern  California  Edison 
Company  in  rate  hearings  before  the 
California  Railroad  Commission. 
The  company  desires  also  to  estab- 
lish an  account  providing  "rewards 
for  efficiency"  of  employees. 

Issuance  of  a  permit  to  the  Pit 
River  Power  Company  of  California 
has  been  authorized  by  the  Federal 
Power  Commission  on  legal  advit  j 
that  no  rights  of  the  United  States 
would  thus  be  impaired.  Ten  proj- 
ects had  been  advertised  up  to  Nov. 
8  inclusive. 

A  SURVEY  of  the  basin  of  the  Ten- 
nessee River  is  being  made  by  the 
Corps  of  Engineers,  U.  S.  A.  On 
account  of  the  h.'avy  fall  of  the  river 
and  its  mountain  tributaries  the  sur- 
vey is  of  much  interest  in  connec- 
tion  with  water-power  development. 


Greater  sales  effort  is  found  nec- 
essary in  order  to  move  the  electrical 
materials  which  are  coming  in  from 
manufacturers,  and  jobbers'  shelves 
are  being  rapidly  filled.  Buying  con- 
tinues at  a  curtailed  rate.  The 
South  is  the  only  section  that  shows 
any  activity  in  the  building  market, 
and  consequently  the  jobbers'  re- 
cently acquired  stocks  of  wiring  ma- 
terial are  not  moving  well.  Consid- 
erable activity  in  alterations  to 
buildings  is,  however,  reported. 


News 
in  Brief 

Summary      of      Market 
Conditions  and  of  Re- 
cent and  Approaching 
Happenings  of  Im- 
portance to  the 
Industry 


Electrical  exports  for  the  month 
of  September  reached  a  value  of 
$7,307,068.  For  the  first  nine 
months  of  1920  they  were  $68,329,- 
414. 

A  decision  dismissing  the  suit  of 
the  General  Electric  Company 
against  the  Ohio  Brass  Company,  in 
which  contributory  infringement  of 
patents  concerning  suspension  insu- 
lators for  use  in  the  transmission 
of  power  was  charged,  has  been 
handed  down  in  the  United  States 
District  Court  of  New  Jersey. 

The  request  made  by  the  Detroit 
Edison  Company  to  its  lighting  cus- 
tomers to  use  as  litle  electricity  as 
possible  during  factory  hours  has 
been  withdrawn  with  the  .starting 
up  cf  t  .e  new  45,000-kva.  generator 
at  its  Delray  plant. 

On  next  Tuesday  the  Boston  Edi- 
son rate  case  will  be  reopened  by 
the  Massachusettr  Department  of 
Public  Utilities. 

Twenty-one  engineering  societies 
thus  far  have  taken  action  qualify- 
ing them  as  charter  members  of  the 
Federated      American      Engineering 

Societies. 

The  indictments  charging  the 
Brooklyn  Edi.son  Company  with  vio- 
lation of  the  Lever  act  by  conspiring 
to  pay  excessive  prices  for  coal  and 
by  hoarding  coal  have  been  dis- 
missed by  the  United  States  District 
(^ourt. 


A  move  to  abolish  the  Public  Utili- 
ties Commission  of  Illinois  has 
already  been  made  by  Chicago  offi- 
cials, who  base  their  action  largely 
on  the  result  of  the  recent  state 
election. 

Letwis  Nixon  has  resigned  as 
Public  Service  Commissioner  for  the 
First  District  of  New  York  State, 
and  the  Governor  has  appointed 
Deputy  Commissioner  Alfred  M. 
Barrett  to  succeed  him. 

A  PROTEST  by  the  Webster  & 
Southbridge  Gas  &  Electric  Com- 
pany against  the  sale  of  energy  in 
bulk  in  its  territory  by  the  New 
England  Power  Company  has  been 
disregarded  by  the  Massachusetts 
Department  of  Public  Utilities. 

Authority  to  enter  the  wholesale 
energy  market  in  the  territory  of 
the  Adams  Gas  Light  Company  has 
been  granted  to  the  New  England 
Power  Company. 

Figures  of  electrical  generation 
by  public  utilities  for  the  month  of 
August  issued  by  the  Geological 
Survey  indicate  a  total  of  3,705,184,- 
000  kw.-hr.,  or  96,000,000  kw.-hr. 
more  than  for  July.  Hydro-electric 
generation  was  1,500,000  kw.-hr.  be- 
hind July. 

Interest  in  power  development 
and  irrigation  greatly  exceeds  any 
concern  as  to  water  transportation 
on  the  Snake  and  Columbia  Rivers, 
on  the  Pacific  Coast,  according  to 
the  Board  of  Engineers  for  Rivers 
and  Harbors. 

Representatives  of  examining 
boards  from  six  states  met  in  Chi- 
cago this  week  and  formed  the 
National  Council  of  State  Boards  of 
Engineering  Examiners  for  the  pro- 
motion of  uniformity  of  practice  and 
reciprocal  relations. 

Liability  insurance  on  rural 
transmission  lines  is  being  taken  up 
with  the  insurance  companies  by  a 
committee  of  the  Iowa  Section, 
N.  E.  L.  A. 

Memorial  exercises  for  the  late 
Dr.  Samuel  Sheldon  of  the  Brook- 
lyn (a\'.  Y.)  Polytechnic  Institute 
will  be  held  in  New  York  Nov.  17. 

Plans  for  the  good-will  advertis- 
ing campaign  of  the  N.  E.  L.  A. 
manufacturers'  advertising  commit- 
tee are  progressing  well,  many 
manufacturers  having  pledged  at 
least  one-twelfth  of  their  advertis- 
ing space  during  the  coming  year. 

Dr.  Samuel  J.  Meltzer,  an  active 
figure  in  bringing  about  the  adop- 
tion of  the  prone-pressure  method 
of  resuscitation  from  electric  shock, 
died  in  New  York  last  Sunday. 


^^^ 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Large  Charter  Membership  for 
Engineering  Federation 

FINAL  touches  are  being  put  upon  the  plans  for  the 
first  meeting  of  the  American  Engineering  Council 
of  the  Federated  American  Engineering  Societies,  to 
be  held  Thursday,  Friday  and  Saturday  of  next  week 
in  Washington  at  the  New  Willard  Hotel.  Thus  far 
twenty-one  societies  have  signified  their  intention  of 
becoming  charter  members  of  the  federation  and  a  num- 
ber of  others  have  signified  that  they  will  join  at 
some  time  prior  to  the  meeting.  Those  societies  which 
have  already  joined  represent  more  than  42,000  engi- 
neers. 

It  is  not  known  at  this  writing  just  how  many 
delegates  will  attend  the  meeting,  but  it  has  been  learned 
that  advance  reservations  for  accommodations  in  Wash- 
ington have  been  large.    The  twenty-one  societies  are: 

Alabama  Technical  Association. 

American  Institute  of  Chemical  Engineers. 

American  Institute  of  Electrical  Engineers. 

American  Institute  of  Mining  and  Metallurgical  Engineers. 

American  Society  of  Agricultural  Engineers. 

American  Society  of  Mechanical  Engineers. 

Associated  Engineering  Societies  of  St.  Louis. 

Cleveland  Engineering  Society. 

Detroit  Engineering  Society. 

Engineers'  Club  of  Baltimore. 

Engineers'  Club  of  Buffalo. 

Engineering  Association  of  Nashville. 

Grand  Rapids  Engineering  Society. 

Kansas  Engineering  Society. 

Louisiana  Engineering  Society. 

Mohawk  Valley  Engineers'  Club. 

Society  of  Industrial  Engineers. 

Technical  Club  of  Dallas. 

Washington  Society  of  Engineers. 

York  Engineering  Society. 

Engineers'  Club  of  St.  Louis. 

Brooklyn  Edison  Company  Freed 
from  Coal-Hoarding  Charge 

INDICTMENTS  against  the  Brooklyn  Edi.son  Com- 
pany and  the  Adelphia  Coal  Company  which  charged 
these  companies  with  conspiracy  to  pay  excessive  prices 
for  coal  and  with  hoarding  coal  in  violation  of  the 
Lever  law  were  dismissed  on  Nov.  10  by  Federal  Judge 
Mayer  in  the  United  States  District  Court. 

Decision  was  reserved  in  the  case  against  the  B.  J. 
Lynch  Coal  Company,  which  has  to  do  with  the  alleged 
misuse  of  priority  permits  gained  through  the  instance 
of  the  Brooklyn  Edison  Company.  Decision  was  also 
reserved  in  the  case  against  Walter  F.  Wells,  vice- 
president  of  the  Brooklyn  Edison  Company.  Harry  P. 
Wood,  formerly  in  charge  of  all  the  company's  coal  tran- 
sactions, pleaded  guilty  recently.  Judge  Mayer  said  in 
his  decision  on  the  Brooklyn  Edison  Company: 

Passing  on  the  constitutional  questions  raised,  this  in- 
dictment cannot  stand  unless  defendant  is  one  of  those  pro- 


hibited under  Section  6  of  the  so-called  Lever  act  from  doing 
the  acts  there  denounced.  The  defendant  is  not  a  whole- 
saler, retailer  or  other  dealer  in  coal,  nor  is  it  a  manufac- 
turer within  the  meaning  of  Section  6.  Defendant  is  a 
public  utility  corporation  engaged  in  the  manufacture,  pro- 
duction and  sale  of  electric  light  and  power.  It  is  a  matter 
of  common  knowledge  that  the  business  of  such  corporations 
is  subject  to  regulation  by  public  service  commissions  or 
similar  bodies.  Such  corporations  are  not  in  the  same 
situation  as  uncontrolled  private  corporations  or  individuals. 
They  owe  a  duty  to  the  community  to  furnish  light  and 
power  adequately  and  unceasingly,  so  far  as  practicable. 

To  perform  this  duty  they  need  coal,  and  exigencies  and 
contingencies  must  be  foreseen.  I  am  of  the  opinion  that 
Congress  never  intended  that  this  discretion  should  be  con- 
trolled or  interfered  with  by  this  act,  particularly  in  view 
of  the  many  regulatory  statutes,  national  and  state,  which 
relate  either  to  public  utility  corporations  or  carriers,  inter- 
state and  intrastate. 

Further,  the  phrase  "public  utility  corporations"  is  well 
known  both  colloquially  and  technically.  If  Congress  had 
intended  to  apply  Section  6  to  public  utility  corporations  it 
could  have  so  stated  in  simple  language. 

But  there  is  an  even  broader  reason  why  "manufacturer" 
does  not  refer  to  corporations  like  defendant.  The  furnish- 
ing of  light  and  power  was  vital  to  the  country  during  the 
war.  No  one  could  foresee  what  might  happen  or  be 
needed.  It  was  the  duty  of  a  light  and  power  public  utility 
corporation  to  prevent  so  far  as  possible  the  shutting  down 
or  suspension  of  the  service  of  light  and  power.  Congress 
undoubtedly  realized  that  it  would  interfere  with  and  possi- 
bly impair  the  usefulness  of  such  corporations  as  defendant 
if  they  were  left  at  the  mercy  of  Section  6  instead  of  sub- 
ject to  the  regulation  of  the  appropriate  regulatory  bodies. 

Service  Order  No.  21  Not  Meeting  Utility 
Emergency  Requirements 

THE  coal  situation  as  it  affects  the  public  utilities 
grew  worse  rapidly  during  the  week  ended  Nov.  6. 
George  W.  Elliott,  secretary  of  the  National  Committee 
on  Gas  and  Electric  Service,  laid  the  facts  in  the  case 
before  Commissioner  Aitchison  of  the  Interstate  Com- 
merce Commission  on  Nov.  8,  but  with  the  same  result 
as  that  attained  a  week  earlier.  It  was  insisted  by 
the  utilities'  spokesman  that  they  mu.st  have  assigned 
cars  to  insure  sufficient  supplies  of  coal  to  enable  them 
to  continue  in  operation.  The  Interstate  Commerce 
Commission,  however,  seems  to  be  firmly  of  the  opinion 
that  utilities  can  get  coal  if  they  tr>'  hard  enough. 
Mr.  Elliott  asked  Mr.  Aitchison  if  the  utilities  can  be 
e.xpected  to  go  on  all  winter  under  the  strain  of  operat- 
ing on  such  a  narrow  margin  of  coal  supply  as  to 
make  it  problematical  whether  service  can  be  main- 
tained on  the  following  day.  He  said  that  only  good 
luck  and  constant  effort  on  the  part  of  utility  officials 
had  prevented  numerous  shutdowns  of  gas  and  electric 
plants.  He  failed  to  get  a  satisfactory  answer  from 
Commissioner  Aitchison  when  he  asked  why  service 
order  No.  21  was  issued  if  it  were  not  intended  to 
use  assigrned  cars  in  cases  of  emergency. 

While  Mr.  Elliott  does  not  admit  it,  apparently  the 
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co-operative  agreement  for  supplying  public  utility 
needs  is  not  meeting  with  full  success.  When  a  utility 
emergency  is  reported  to  the  committee  which  is  han- 
dling these  matters,  the  railroad  member  of  the  com- 
mittee requests  the  carrier  to  be  sure  that  the  coal 
operator  supplying  the  utility  has  sufficient  cars  for 
the  purpose.  The  operators'  representative  on  the  com- 
mittee requests  the  pi-oducer  to  supply  the  coal  to  meet 
the  emergency.  In  many  cases  the  plan  works  per- 
fectly, but  in  some  cases  the  operators  are  said  to  fail 
in  their  compliance  with  the  request  and  in  other  cases 
they  cannot  comply  owing  to  lack  of  cars. 

As  there  is  evidence  that  spot  coal  will  continue  to 
sell  for  some  time  at  a  higher  figure  than  most  con- 
tracts call  for,  it  is  feared  that  the  tendency  to  sell 
on  the  open  market,  rather  than  comply  with  the 
terms  of  the  contract,  will  continue.  Should  the  East 
and  the  Middle  West  experience  severe  winter  weather 
in  the  next  few  weeks  it  is  feared  that  a  large  number 
of  public  utilities  will  be  forced  to  suspend  operation 
because  they  have  no  reserve  stocks  of  coal. 


meters,  to  be  given  next  year  is  contemplated.  Prof. 
W.  B.  Stelzna,  who  was  in  charge  of  the  course,  writes 
that  it  was  well  attended  and  that  already  one  utility 
has  decided  to  start  night  classes  for  its  men. 


Society  for  Electrical  Development  May 
Form  Local  Organizations 

THE  Society  for  Electrical  Development  is  consider- 
ing the  formation  of  local  organizations  affiliated 
with  the  society  to  carry  on  the  development  work.  At 
the  semi-annual  meeting  of  the  directors  of  the  society 
on  Tuesday  it  was  felt  that  this  was  a  move  in  the 
right  direction,  and  accordingly  a  special  committee  was 
formed  to  work  out  the  vlans  therefor. 

Reports  were  made  on  th :  newspaper  publicity  work 
and  on  what  is  being  done  by  the  society  to  discourage 
publicity  which  might  react  unfavorably  on  the  industry. 

Another  phase  of  the  work  commented  upon  is  the 
compilation  of  data  in  regard  to  electrical  fires.  The 
statistics  so  far  compiled,  covering  the  greater  part  of 
the  United  States,  show  that  less  than  3  per  cent  of 
the  fires  in  this  country  are  caused  by  electricity  and 
that  more  than  half  the  fires  designated  as  electrical 
occur  out  of  doors,  on  poles,  trolley  cars  and  other 
places,  and  do  not  properly  come  under  the  definition  of 
electrical  fires,  thus  showing  only  a  trifle  more  than 
1  per  cent  of  the  total  fires  to  be  electrical  in  their 
origin.  The  general  manager  reported  that  the 
society's  electrical  Christmas  campaign  is  so  well  sup- 
ported by  the  industry  that  already  more  money  has 
been  received  for  the  display  material,  booklets,  etc., 
than  was  received  either  during  "America's  Electrical 
Week"  or  "Electrical   Prosperity   Week." 

Henry  L.  Doherty  was  appointed  to  the  board  as  a 
representative  at  large,  and  George  Weiderman  was 
appointed  to  serve  the  unexpired  term  of  Ernest 
McCleary. 

Arkansas  Utility  Men  Co-operate  with 
University  in  M»'ternien's  Course 

IN  CO-OPERATION  with  the  Arkansas  Utilities  As- 
sociation the  University  of  Arkansas  conducted  on 
Oct.  11  to  15  a  special  metermen's  course  consisting  of 
a  study  of  the  fundamentals  of  direct-current  and  sin- 
gle-phase alternating-current  circuits  and  meters.  The 
course  was  similar  in  many  i-esjjectH  to  one  given  a  short 
wnile  before  at  the  University  of  Illinois  and  described 
on  page  142  of  the  July  17  issue  of  the  F^lkctrical 
World.      Another   course,    on    polyphase    circuits    and 


Sheldon  Memorial  Exercises  to  Be  Held 
Next  Week 

MEMORIAL  e.xercises  for  the  late  Dr.  Samuel  Shel- 
don, professor  of  physics  and  electrical  engineer- 
ing at  the  Polytechnic  Institute  of  Brooklyn,  will  be  held 
in  the  auditorium  of  the  Engineering  Societies  Build- 
ing in  New  York  City  on  the  evening  of  Nov.  17.  Ad- 
dresses will  be  made  by  Dr.  Arthur  E.  Kennelly,  pro- 
fessor of  electrical  engineering  at  Harvard  University; 
Dr.  William  H.  Nichols,  chairman  of  the  corporation  of 
the  Polytechnic  Institute;  T.  Commerford  Martin,  Ban- 
croft Gherardi,  vice-president  of  the  American  Tele- 
phone &  Telegraph  Company,  and  William  N.  Dickinson, 
president  of  the  New  York  Electrical  Society.  Arthur 
W.  Berresford,  president  of  the  A.  I.  E.  E.,  will  preside. 


Electrical  Supply  Jobbers  to 
Discuss  Merchandising 

TWO  addresses  on  electrical  merchandising,  one  by 
J.  A.  Corcoran  of  the  publicity  department  of  the 
General  Electric  Company  and  the  other  by  M.  C.  Turpin 
of  the  merchandising  bureau  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company,  will  be  made  at  the 
Thursday  afternoon  session  of  the  semi-annual  meeting 
of  the  Electrical  Supply  Jobbers'  Association  at  Cleve- 
land, Ohio,  on  Nov.  17,  18  and  19.  How  to  obtain 
capital  to  finance  the  electrical  jobbing  business  properly 
will  be  discussed  on  Friday  afternoon  by  F.  H.  Goff, 
president  of  the  Cleveland  Trust  Company.  The 
remainder  of  the  three  sessions  will  be  devoted  to  com- 
mittee reports  and  routine  business  matters. 


Ontario  Government  Rejects  Proposal  of 
Toronto  Company 

THE  government  of  Ontario  has  rejected  a  proposal 
made  by  the  Toronto  &  Niagara  Power  Company  as 
a  result  of  the  situation  reported  in  the  Electrical 
World  for  Oct.  30  (page  893).  The  company  olTered, 
on  condition  that  the  government  should  authorize  the 
diversion  of  sufficient  water,  to  develop  15,000  additional 
horsepower  and  to  sell  the  energy  thus  produced  at 
current  contract  prices  and  on  the  usual  conditions. 
The  Premier  of  the  province  said  that  the  specific  value 
of  the  electrical  energy  in  (luestion  had  been  fixed  at  $9 
per  horsepower-year  by  a  commission  of  judges. 
Inasmuch  as  the  Toronto  company  had  not  been  repre- 
sented before  this  commission,  the  Premier  offered  to 
reappoint  the  commission  to  determine  on  a  fair  price, 
provided  that  the  company  would  agree  to  furnish  the 
power  immediately. 

Delegates  from  Toi'onto,  Hamilton  and  other 
municipalities  directly  interested  in  the  power  shortage 
met  in  Toronto  on  Nov.  5  and  again  urged  the  Dominion 
authorities  to  refuse  to  allow  the  export  of  electrical 
energy  from  Ontario  except  under  contracts  made 
previously  to  1920.  The  resolutions  adopted  favored  the 
generation  by  the  Toi-onto  &  Niagara  Power  Company 
of  an  additional  25,000  hp.  for  the  use  of  the  Ontario 
Hydro-Electric  Power  Commission.  Sir  Adam  Beck 
announced  that  in  a  fi'W  days  the  commission  would  have 
another  15,000  hp.  availaljle. 
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Dominion  Government  Reduces  Amount 
of  Licenses  to  Export  Power 

AN  ORDER  in  Council  has  been  passed  by  the 
Jx  Dominion  government  reducing  ihe  amount  of  the 
export  licenses  of  the  Niagara  hydro-electric  com- 
panies as  follows:  Ontario  .iydro- Electric  Power 
Commission  (formerly  Ontario  Power  Company)  from 
45,000  kw.  to  40.000  kw. ;  Canadian  Niagara  Power 
Company  (controlled  hy  tho  Niagara  Falls  Power  Coiji- 
pany  of  United  States)  from  40,000  kw.  t^  iJi.OOO  kw. ; 
Electrical  Development  Company  ( controlle<l  by  the 
Toronto  &  Niagara  Power  Company)  from  25,000  kw. 
to  15,000  kw. 

The  action  of  the  Dominion  government  <loc  •-  not  re- 
duce the  power  at  present  being  exported,  m'  prevents 
the  quantity  being  increased  by  any  nf  the  companies 
•.vithout  the  cognizance  of  the  federal  authorities.  Chief 
Entrir.ser  F.  A.  Gaby  of  the  Hydro-Electric  Power 
Commission  said  that  the  export  of  power  by  the  com- 
mission up  to  the  amount  named — 40,000  kw. — must 
continue  because  of  contracts. 


has  been  admitted  to  be  so  by  the  men  who  control 
the  industry.  "We  are  both  .strongly  opposed  to  any 
form  of  government  controL  but  the  practical  admis- 
sions of  prominent  coal  men  show  that  there  is  guilt 
among  the  men  somewhere  who  have  the  power  to 
regulate  the  price  of  the  commodity.  Now  it  is  up 
to  the  industry  to  put  its  finger  on  those  guilty  and 
eliminate  the  unfair  and  illegal  practices.  It  is  up  t» 
them  to  solve  this  problem  for  themselves,  but  if  they 
fail  to  do  so  the  Congress  must.'' 


New  45,000-Kva.  Generator  Relieves 
Detroit  Power  Emergency 

THE  new  45,000-kva.  generator  at  the  Delray  plant 
of  'he  Detroit  Ec.i.son  lom-any  was  started  last 
week,  and  as  a  resul  cro  .ompany  is  advertising  that 
it  is  now  able  o  1\\  thr  r.emands  for  electric  supply 
and  the  request  to  lighting  customers  to  use  as  little 
electricity  ,.s  porjible  during  Tactory  hours  is  with- 
drawn. It  is  expn^ted  that  the  work  of  rebuilding  an 
older  45,0C0-kva.  nachine  will  be  completed  early  in 
December,  still  airther  relieving  the  Detroit  situation. 


Northwest  Electric  Service  League 
Indorsed 

FURTHER  details  concerning  the  formation  and  ob- 
jects of  the  Northwest  Electric  Service  League  and 
the  report  of  the  advisory  committee  thereon  were  pre- 
sented to  the  executive  committee  of  the  Northwe.st 
Electric  Light  and  Power  Association  in  Portland,  Ore., 
Oct.  14.  It  was  the  unanimous  opinion  of  the  executive 
committee  that  the  Northwest  Electric  Service  League 
can  be  the  medium  for  closer  co-operation  of  all 
branches  of  the  electrical  industry  in  the  Northwest 
and  that  such  co-operation  will  result  in  better  service 
to  the  public,  greatly  increased  use  of  electricity  and 
electrical  equipment,  and  the  adoption  by  all  the  ele- 
ments making  up  the  industry  of  sound,  ethical  and 
progressive  business  methods. 


fowa  Discussing  Rural-Line  Liability 
Insurance 

LIABILITY  insurance  for  rural  lines  and  transmission 
alines  is  being  discussed  with  the  insurance  com- 
panies by  a  committee  of  the  Iowa  Section  of  the  Na- 
tional Electric  Light  Association  formed  for  that 
purpose.  This  is  a  new  phase  of  the  insurance  problem 
anc'  has  so  far  been  a  puzzling  factor  in  the  rural  line 
situation,  but  it  is  believed  that  the  insurance  companies 
carrying  power-plant  risks  are  in  duty  bound  to  care  in 
like  manner  for  transmission  lines.  The  committee  does 
not  expect  the  formulation  of  a  detinite  plan  until  after 
a  meeting  of  the  'nsurance  companies. 


Senators  Calder  and  Edge  Threaten 
Federal  Control  of  Coal  Mining 

ANNOUNCEMENT  thai  unless  the  price  of  coal 
L  to  the  consumer  .-hall  have  been  materially  re- 
duced before  Dec.  next  they  will  recommend  to  the 
United  States  Senate  that  the  government  take  over 
control  of  the  coal  industry  was  made  last  week  by 
Senator  William  M.  Calder  of  New  York  and  Senator 
Walter  E.  Edge  of  New  Jersey  as  a  result  of  testimony 
PfOiduced  before  the  Senate  reconstruction  committee, 
of  which  Senator  Calder  is  chairman. 
j  "The  plain  fact  is,"  the  Senator  said,  "that  coal  has 
not  been  reduced  in  price  despite  promises.  The 
c4'  of  Cv-al   is   away   beyond   what    it    should   be   and 


First  Move  to  Abolish  Illinois  Commission 
Made  Two  Days  After  Election 

WITH  a  demand  from  Special  Corporation  Counsel 
Cleveland  to  withhold  activities  in  pending  cases 
of  the  Chicago  Elevated  Railroads,  the  Chicago  Surface 
Lines  and  the  Chicago  Telephone  Company,  the  city 
of  Chicago  on  Nov.  4  apparently  opened  its  fight  to 
abolish  the  Public  Utilities  Commission  of  Illinois. 
One  of  the  grounds  stated  for  Mr.  Cleveland's  demand 
was  that  the  election  for  Governor  of  Illinois  has  in- 
dicated the  desire  of  the  people  of  the  state  to  abolish 
the  commission  and  that  it  mu.st  be  anticipated  this 
will  be  accomplished  at  the  earliest  opportunity;  there- 
fore the  commission  should  take  no  action  that  would 
result  in  fixing  its  decisions  on  the  public  after  its 
abolishment. 

Manufacturers'  Co-operative  Good  Will 
Advertising  Plans  Shaping  Up 

MEMBERS  of  the  manufacturers'  advertising  com- 
mittee of  the  National -Electric  Light  Associa- 
tion had  up  for  consideration  on  Nov.  0  replies  from 
many  manufacturers  who  have  pledged  themselves  to 
publish  good-will  advertising  in  behalf  of  the  entire 
electric  light  and  power  industry.  Many  of  these  man- 
ufacturers have  pledged  a'  least  one-twelfth  of  theii 
advertising  space  during  the  coming  year.  The  out- 
standing feature  of  progress  is  the  number  of  smaller 
manufacturers  who  have  responded. 

Work  will  be  begun  immediately,  and  facts,  figures, 
statistics  and  general  policy  matter  will  be  outlined 
for  the  use  of  these  manufacturers.  The  campaign 
will  be  so  formulated  that  one  main  subject  will  be 
handled  each  month  during  the  year  1921.  so  that  at 
the  conclusion  of  the  year  the  twelve  major  points 
and  problems  in  the  industry  will  have  been  presented. 
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Suspension  Insulator  Case  Against  Ohio 
Brass  Company  Dismissed 

AFTER  ten  years  of  litigation  virtually  involving  the 
.  use  of  suspension  insulators  for  power  transmis- 
sion purposes,  Judge  Lynch  in  the  United  States  Dis- 
trict Court  of  New  Jersey  has  dismissed  the  complaint 
01  the  General  Electric  Company  against  the  Ohio 
Brass  Company  without  taking  into  consideration  the 
validity  of  the  patent.  Contributory  infringement  of 
the  Buck  and  Hewlett  patent,  No.  925,561,  relating  to 
"suspension  of  high-tension  lines,"  was  alleged. 

At  the  time  when  high-voltage  lines  were  becoming 
more  common,  about  fifteen  years  ago.  Buck  and  Hewlett 
conceived  a  system  of  periodic  dead-ending  of  lines 
to  cross-arms  using  a  special  type  of  disk  insulator 
and  employing  a  fi-eely  suspended  jumper.  No  in- 
fringement of  the  Hewlett  insulator  was  claimed,  but 
merely  of  the  system  of  line  suspension.  The  patent 
stated  that  the  system  was  for  high-tension  lines  of 
from  60,000  volts  to  100,000  volts. 

The  claims  in  issue  were: 

Claim  1. — In  a  system  of  high-tension-line  suspension,  the 
combination  of  periodically  dead-ended  spans  joined  by 
jumper  connections,  and  intervening  spans  freely  suspended 
beneath  cross-arms  of  the  supporting  towers. 

Claim  2. — In  a  system  of  suspension  for  high-tension 
power  circuits,  the  combination  of  conductor  spans  dead- 
ended  at  the  cross-arms  through  two  chains  of  insulators 
flexibly  connected  to  each  other  and  to  the  cross-arm  and 
a  juniper  connection  between  the  adjacent  ends  of  the 
spans  and  hanging  freely  by  gravity  beneath  the  cross-arm. 

Claim  3. — In  a  system  of  high-tension-line  suspension, 
the  combination  of  periodic  spans  dead-ended  on  opposite 
side  of  a  cross-arm  or  support  through  series  of  insulators 
flexibly  connected  and  electrically  connected  by  depending 
jumper  wires,  and  intervening  spans  freely  suspended  be- 
neath cross-arms  of  the  respective  supporting  towers. 

Claim  4. — In  a  system  of  high-tension-line  suspension, 
the  combination  of  spans  each  dead-ended  to  its  cross-arm; 
through  series  of  flexibly  connected  insulators,  each  series 
of  connected  insulators  having  flexible  connection  with  the 
supporting  cross-arm. 

Claim  6. — In  a  system  of  high-tonsion-line  suspension, 
the  combination  of  towers  provided  with  cross-arms  of 
conductor  spans  freely  suspended  beneath  said  cross-arms 
by  series  of  flexibly  connected  disk  insulators. 

The  particular  instance  of  infringement  relates  to 
the  Sanitary  District  of  Chicago,  where  pin  insulators 
were  primarily  u.sed.  This  system  was  to  be  enlarged 
by  an  additional  40,000-volt  circuit.  There  was  no 
room  for  three  additional  insulator  pins,  and  therefore 
two  of  the  additional  wires  were  suspended.  The  de- 
fendant manufactured  and  sold  the  suspension  insula- 
tors used,  and  this  contributory  act  the  plaintiff  urged 
amounted   to   infringement. 

It  was  pointed  out  by  the  court  that  all  parts  of 
the  patented  combination,  including  insulators,  wires, 
poles,  etc.,  and  the  practice  of  dead-ending  were  well 
known  in  the  prior  art  and  that  the  only  invention, 
if  any,  was  in  their  arrangement. 

The  court  found  thiit,  while  the  patent  claim.s  were 
for  60,000  volts  to  100,000  volts,  the  Sanitary  District 
system  was  operated  at  40,000  volts,  and  that  the 
change  to  suspended  lines  was  made  only  because  there 
was  no  room  for  pin  insulators. 

Secondly,  the  court  held  that  the  patent  called  for 
periodic  dead-ending,  but  in  the  specific  case  at  issue — 
namely,  that  in  the  Sanitary  District — there  was  no 
periodic  dead-ending.  IJhe  only  dead-ending  was  at 
railroad  crossings,  and  this  practice  was  shown  to  have 


existed  prior  to  the  application  for  the  patent.  It  was 
further  shown  that  to  avoid  conductor  swaying  the 
periodic  dead-ending  was  called  for  in  the  patent. 

The  claim  i-elating  to  a  jumper  "freely  suspended 
by  gravity"  was  not  allowed  in  the  Sanitai-y  Distriot 
test  case  because  the  jumpers  were  rigidly  connected 
by  three-way  clamps. 

Finally,  the  court  held  that  the  patent  allowed  for 
free  lateral  swaying,  whereas  the  defendant's  insulators 
were  so  made  as  to  prevent  lateral  swaying.  Fui'ther- 
more,  the  patent  claimed  to  "do  away  with  the  usual 
insulators  and  their  pins  and  provide  at  certain  of  the 
supporting  towers  a  vertical  series  of  insulators  flexibly 
connected  to  each  other,  etc."  It  was  sho\vn  that  the 
connections  between  the  defendant's  insulators  were 
rigid  and  also  that  the  defendant's  insulators  were 
different,  being  of  the  cap  and  pin  type. 

Other  transmission  systems  employing  defendant's 
insulators  for  line  suspension  were  offered  in  evidence, 
but  the  court  stated  that  it  failed  to  find  that  they 
resembled  the  system  contemplated  by  the  plaintiff's 
patent. 

The  court,  in  summing  up,  said: 

"Should  the  court  hold  that  selling,  or  offering  for 
sale,  insulators  for  a  100,000-volt  system  in  itself 
amounts  to  infringement  of  a  patent  which  calls  for  a 
specified  use  of  those  insulators  in  conjunction  with  a 
specified  use  of  the  other  elements  of  the  combination? 
I  do  not  think  so.  The  invention  relates  to  a  mechan- 
ical arrangement  of  instrumentalities  by  the  patent 
description  and  claims,  yet  the  interpretation  asked  is 
that  the  patent  should  be  construed  to  cover  and  nec- 
essarily include  features  not  embodied  therein.  This 
I  cannot  agree  to." 

Water-Power  Projects  Advertised 

THE  complete  list  of  water-power  projects  adver- 
tised by  the  Federal  Power  Commission  up  to  and 
including  Nov.  8  is  as  follows:  Ford  Motor  Company, 
Troy  dam,  New  York;  Crown  Williamette  Company, 
project  near  Oregon  City,  Ore.;  Washington  Irrigation 
&  Development  Company,  Columbia  River  at  Priest 
Rapids,  Washington  and  Oregon;  Luther  Hill,  Sawmill 
Creek,  California;  Pit  River  Power  Company,  Pit  River, 
California;  State  of  Illinois,  Des  Plaines  and  Illinois 
Rivers,  Illinois;  Dixie  Power  Company,  White  River, 
Arkansas  and  Missouri;  Columbia  Valley  Power  Com- 
pany, Deschutes  River,  Oregon;  Edison  Company  (Los 
Angeles),  Big  Creek,  California;  A.  Reed,  Bingham. 
Perdido,  Styx  and  Black  Water  Rivers,  Alabama  and 
Florida. 

Soft-Coal  Prices  Will  Continue  to  Drop, 
National  Coal  Association  Says 

ESTIMATING  the  average  output  of  soft  coal  now 
lunning  at  more  than  12,000,000  tons  a  week,  the 
National  Coal  Association,  through  its  director  of  pub- 
licity, asserts  that  the  prices  in  the  bituminous  mine 
fields  throughout  the  country  are  on  the  decline.  Within 
the  last  month  there  has  been  a  drop  in  price  of  more 
than  25  per  cent  in  many  of  the  fields.  The  imme- 
diate soft-coal  wants  of  the  whole  nation  have  already 
been  met,  the  association  says,  excepting  in  a  few  iso- 
lated places.  The  prediction  is  made  that,  with  a  supply 
of  cars  which  will  enable  the  operators  to  turn  out 
12,000,000  tons  of  coal  a  week  for  weeks  to  come,  prices 
in  the  market  will  continue  to  drop. 
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Pr.  S.  J.  Meltzer  of  Eh^ctric-Shock-Kesuss- 
citution  Fame  Died  on  Sunday 

DR.  SAMUEL  J-AMF.S  MKLTZRR  of  the  Rockefeller 
institute  for  Medical  Research,  discoverer  of  a 
new  method  for  inducing  artificial  respiration,  died  at 
his  home  in  New  York  last  Sunday.  Dr.  Meltzer  was 
probably  best  known  to  the  electrical  industry  for  his 
activities  in  connection  with  the  i)rone-pressure  method 
of  resuscitation  from  electric  shock  now  so  g-enerally 
used.  He  represented  the  medical  profession  on  the 
Commis.sion  on  Resuscitation  from  Electric  Shock, 
which  was  started  at  the  suggestion  of  the  late  W.  D. 
Weaver,  then  editor  of  the  Electrical  World. 

Dr.  Meltzer  was  born  in  Russia  sixty-nine  years  ago 
and  came  to  this  country  in  1883.  Since  1906  he  had 
been  at  the  head  of  the  department  of  physiology  and 
pharmacology  at  the  Rockefeller   Institute. 

In  commenting  on  the  death  of  Dr.  Meltzer,  W.  C.  L. 
Eglin,  chief  engineer  of  the  Philadelphia  F^lectric 
Company,  who  was  associated  with  him  on  the  com- 
mission, said : 

"We  of  the  electrical  industry  feel  very  grateful  to 
Dr.  Meltzer  for  the  work  which  he  did  while  serving 
on  the  commission  on  resuscitation  from  electric 
shock,  in  which  the  late  W.  I).  Weaver,  editor  of  the 
Electrical  World,  took  a  personal  interest  for  so 
many  years.  All  of  the  members  of  this  commission 
served  without  any  financial  remuneration  and  gave 
of  their  time  and  experience  without  stint  in  this  broad 
humanitarian  work.  From  the  inception  of  Dr.  Melt- 
zer's  connection  with  this  commission  he  continued  his 
interest  and  activities,  and  be  did  much  to  increase 
knowledge  of  this  subject." 


sumer,  as  it  would  result  in  a  degree  of  personal  effi- 
ciency heretofore  unknown  in  the  public  utility  field. 

This  hearing,  which  was  held  at  Los  Angeles,  was  in 
resumption  of  a  previous  hearing  (see  Electrical 
World  for  Oct.  9,  page  748)  at  which  Vice-President 
R.  H.  Ballard  of  the  company  advocated  a  new  basis  for 
rates  based  on  necessary  financial  obligations. 


Southern  (California  Company  Advocates 
an  "Equalizing  Reserve" 

A  NOVEL  element  has  been  brought  into  the  hearings 
before  the  California  Railroad  Commission  in  con- 
nection with  the  application  to  establish  regular  rates 
for  the  Southern  California  Edison  Company  by  the 
company's  argument  that  its  ability  to  carry  out  its 
building  program  should  have  a  place  in  establishing  a 
rate  base  alongside  the  customary  historical  value  of 
past  investments.  The  company  contended  that  the 
completion  of  the  Big  Creek  program  on  schedule  time 
and  to  the  best  economic  advantage  demands  a  steady 
flow  of  new  money  into  the  enterprise  and  that  this 
flow  must  not  be  interrupted  by  fre(iuent  rate  changes 
which  ordinarily  would  arise  from  emergency  conditions. 

For  the  purpose  of  avoiding  such  possible  rate  adjust- 
ments the  company  proposes  a  new  item  in  its  financial 
statement  to  be  called  an  "equalizing  reserve,"  which 
would  be  established  in  the  first  instance  by  a  voluntary 
contribution  from  earnings.  Once  established,  the  fund 
would  be  increased  in  years  of  favorable  operating  con- 
ditions and  would  be  drawn  upon  when  the  circum- 
stances were  reversed.  The  plan  does  not  contemplate 
adjustments  to  meet  general  fluctuations  in  commodity 
prices,  but  merely  the  meeting  of  unusual  and  unfore- 
seen conditions  such  as  "dry"  years,  enhanced  labor 
costs  and  serious  accidents  to  plant. 

In  addition  to  the  equalizing  reserve  it  is  proposed 
to  establish  a  "reward  for  efficiency"  account  which 
would  be  in  the  nature  of  employees'  participation  in 
earnings.  It  is  held  that  this  fund  would  be  readily 
maintained   without  cost   and   with   profit    to   the   con- 


Issue  of  Permits  to  Pit  River  rompany  Not 
Inimical  to  Nation's  Interests 

QUESTION  as  to  whether  the  Issuance  to  the  Pit 
River  Power  Company  of  a  permit  or  a  license 
would  diminish  the  right  of  the  United  States  to  the 
ownership  of  certain  lands  in  dispute  was  settled  by 
the  Federal  Power  Commission  on  Nov.  8,  when  it 
agreed  with  the  solicitor  of  the  Department  of  the  In- 
terior that  the  application  could  take  its  usual  course 
without  aflTecting  national  interests.  The  commission 
also  approved  the  ruling  of  its  chief  counsel  to  the 
eflfect  that  the  head  of  a  department  who  may  have 
issued  a  preliminary  permit  prior  to  the  passage  of  the 
water-power  act  has  no  right  to  extend  the  life  of  the 
permit.  Extensions  must  come  through  the  Federal 
Power  Commission. 

It  was  further  determined  that  the  extension  of  the 
period  for  th2  completion  of  the  project  authorized  by 
a  final  permit  issued  under  the  act  of  Feb.  15,  1901, 
is  within  the  jurisdiction  of  the  head  of  the  department 
which  issued  the  permit.  Unless  the  appliciuit  applies 
for  a  license  to  the  Federal  Power  Commission,  that 
commission  is  without  jurisdiction  in  the  matter.  An- 
other rulinff  was  made  to  the  effect  that  there  can  be 
no  transfer  of  a  special-use  permit.  The  would-be 
transferee  must  indicate  whether  or  not  ha  desires  a 
permit  under  the  water-power  act. 

The  Commission  decided  that  the  nine  Niagara  and 
St.  Lawrence  River  projects  should  be  advertised,  and 
the  chief  counsel  was  instructed  to  look  into  the  juris- 
diction of  the  International  Joint  Commission  over  de- 
velopments involving  the  Niagara  River. 


Power  Shortage  Holds  Back  Development 
of  Electric  Heating  Applications 

ONE  deterring  influence  in  the  development  of  elec- 
tric heating  applications  is  the  shortage  of  power  in 
industrial  plants  or  the  central  stations  supplying  those 
plants.  This  point,  as  well  as  unanimity  of  opinion  that 
electric  heat-treating  processes  are  very  satisfactory, 
was  brought  out  in  the  di.scussion  of  the  subject  at  the 
Philadelphia  Section  meeting  of  the  Association  of  Iron 
and  Steel  Electrical  Engineers  on  Nov.  6. 

All  rivet  heating  for  both  the  pas.senger-car  and 
freight-car  department  of  the  American  Car  &  Foundry 
Company  at  Benvick,  Pa.,  is  handled  with  electric  rivet 
heaters,  according  to  a  statement  by  J.  R.  Bower,  assist- 
ant master  mechanic.  A  total  of  102,000  rivets  are 
heated  daily,  representing  45,739  lb.  (.20,746  kg.)  of 
steel.  The  energy  required  is  6,370  kw.-hr.,  or  14  kw.-hr. 
per  100  lb.  (45.3  kg.)  of  rivets.  The  saving  shown 
over  oil  heating  is  from  $1  to  |2  per  100  lb.  of  rivets. 

Electric  heat  treating  was  dealt  with  by  George 
P.  Mills,  electrical  engineer  of  the  Electric  Furnace 
Construction  Company,  while  oil  furnaces  were  covered 
for  comparison  purposes  by  James  E.  Wilson  of  the 
Tread  well   Engineering   Company. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  to- 
gether with  brief  notes  of  general 
interest. 


Development  of  the  Rhone  River  from 
Lake  Geneva  to  the  Sea. — Plans  are 
under  consideration  for  the  develop- 
ment of  the  Rhone  River  from  Lake 
Geneva — Lac  Leman — at  Geneva,  Swit- 
zerland, to  the  sea.  The  proposed 
work  includes  water-power  develop- 
ment, navigation  and  irrigation  proj- 
ects. The  Fi-ench  Parliament,  it  is  ex- 
pected, will  soon  authorize  the  under- 
taking. 

National  Research  Council  Gets  Site 
for  New  Building. — A  site  in  Washing- 
ton for  the  new  building  which  is  to 
serve  as  a  home  for  the  National  Acad- 
emy of  Sciences  and  the  National  Re- 
search Council  has  recently  been  ob- 
tained. It  comprises  the  entire  block 
bounded  by  B  and  C  Streets  and 
Twenty-first  and  Twenty-second  Streets, 
Northwest,  and  facing  the  Lincoln 
Memorial    in    Potomac    Park. 

Central-Station  Co-operation  in  New 
England. — Visits  to  central  stations  will 
form  an  important  part  of  the  commit- 
tee work  of  the  New  England  Geo- 
graphic Division,  N.  E.  L.  A.,  during  the 
coming  year.  Beside.s  holding  meet- 
ings in  various  parts  of  New  England 
for  informal  discussion  of  committee 
matters,  individual  calls  will  be  made 
upon  local  companies  to  facilitate  the 
interchange  of  data  and  better  co- 
ordinate divisional  affairs. 

Electrical  Engineering  Students  at 
Rensselaer  Polytechnic  Institute. — 
More  entering  students  at  the  Rens- 
selaer Institute,  Troy,  N.  Y.,  have  en- 
I oiled  for  the  electrical  engineering 
course  than  for  any  other  course.  Dur- 
ing the  war  it  was  the  chemical  engi- 
neering course  that  proved  the  most 
attractive.  The  number  of  freshmen 
this  year  is  38.5,  apportioned  as  follows: 
Civil  engineering,  104;  electrical  en- 
gineering, 108;  mechanical  engineering, 
89;  chemical  engineering,  74;  special, 
9;   bachelor   of  science,   L 

Long-Distance  Transmission  in  Brit- 
ish Columbia.  —  The  West  Kootenay 
Power  &  Light  f'cmipany  of  Rossland, 
British  Columbia,  has  completed  its 
transmission-line  extension  from  Green- 
wood to  Allenby,  a  distance  of  100.1 
miles.  The  line  is  one  of  the  longest 
in  western  Canada,  the  total  distance 
from  the  power  house  at  Bonnington 
being  19.5  miles.  The  new  extension 
has  been  constructed  for  11 0,000- volt 
transmission,  but  for  the  present  is 
connected  with  the  ol<l  .50,000-voIt  sys- 
tem. The  anticipated  load  at  Allenby 
is  about  3,000  kw.,  which  will  be  used 
for  mining  and  milling  by  the  Canada 
Copper  Corporation. 


Proposal  to  Transmit  Electricity  Di- 
rect from  Belgium  to  Italy. — Professor 
Guarini,  an  Italian  engineer,  has  sug- 
gested that  instead  of  sending  coal 
from  Belgium  to  Italy  by  railway  it 
should  be  possible  to  utilize  it  to  gen- 
erate electricity  for  transmission  direct 
to  Italy.  The  distance,  as  the  bird 
flies,  between  the  Belgium  mining  cen- 
ters and  Lombardy,  for  instance,  does 
rot  exceed  750  miles. 

Electrification  of  State  Railways  in 
Austria. — The  Water  Power  and  Elec- 
tricity Commission,  a  recently  formed 
Austrian  body,  has  decided  to  limit  the 
equipment  of  the  state  railways  for 
electrical  operation  for  the  present  to 
some  section  of  the  western  lines  of 
what  remains  of  Austria.  The  cost  of 
the  proposed  work  is  estimated  at  5,- 
100,000,000  kronen.  By  the  adoption  of 
hydro-electric  power  it  is  hoped  to 
save  the  state  434,150  tons  of  coal  an- 
nually, out  of  a  total  of  3,500,000  tons 
available  for  the  railways  of  the  coun- 
try._ 

Enlarging  Prospect  Plant  of  Cali- 
fornia-Oregon Power  Company. — Ex- 
tensive additions  to  its  high-head 
plant  at  Prospect,  Ore.,  on  the  upper 
Rogue  River,  are  to  be  started  before 
leng  by  the  California-Oregon  Power 
Company.  The  plan  calls  for  the  con- 
struction of  a  concrete  dam,  11  miles 
of  canal  and  a  forebay  with  a  surface 
area  of  about  10  acres.  From  this 
forebay  water  will  be  conducted 
through  3,000  ft.  of  high-pressure  pipe 
to  a  new  power  house  of  reinforced 
concrete  and  steel  which  is  to  take 
the  place  of  the  present  fi'ame  struc- 
ture. The  new  plant  is  to  develop  20,- 
000  kw.,  the  aggregate  of  four  units. 

Nearly  800  California  Utilities  File 
Reports.- -There  are  798  public  utilities 
in  California  filing  annual  statements 
with  the  Railroad  Commission,  accord- 
ing to  the  annual  report  of  the  commis- 
sion for  the  year  ended  June  30. 
Seventy  electric  companies,  thirteen  gas 
and  electric  companies,  thirty-four  elec- 
tric railways  and  106  telephone  com- 
panies are  included.  The  increase  in 
the  number  of  formal  complaints  filed 
over  the  number  received  in  the  pre- 
ceding year  was  63.7  per  cent.  In  in- 
formal matters  the  number  of  com- 
plaints filed  totaled  2,663,  as  against 
2.342  the  preceding  year.  The  commis- 
sion held  941  public  hearings  and 
rendered  1,349  decisions,  406  more 
than  were  handed  down  in  1918-19,  and 
257  more  than  were  given  in  1917-18, 
the  record  year  up  to  the  present. 


Associations 
and  Societies 


A  complete  Directory  of  Electrical 
Associations  is  printed  in  the  first 
i-ssue  of  each   month. 


Indiana  State  Electrical  Contractors 
and  Dealers'  Association. — This  associa- 
tion will  hold  its  next  meeting  in  South 
Bend,  Ind.,  on  Dec.  1  and  2. 

A.  I.  E.  E.  and  A.  S.  M.  E.— A  joint 
meeting  of  the  New  York  Section,  A.  I. 
E.  E.,  and  the  Metropolitan  Section, 
A.  S.  M.  E.,  will  be  held  on  Dec.  3, 
with  Frederick  Darlington  in  charge, 
topic,  "The  American  Power  Problem." 

A.  S.  M.  E.  Organizes  Materials- 
Handling  Section.  —  Four  hundred 
members  of  the  American  Society  of 
Mechanical  Engineers  have  organized 
themselves  into  a  professional  section 
on  materials  handling.  This  section 
will  provide  a  common  channel  of  in- 
tercourse between  all  the  technical  and 
industrial  organizations  co-operating  in 
the  solution  of  engineering  problems 
connected  with  the  handling  and  dis- 
tribution  of  materials   and   products. 

Ohio  Electric  Light  Association. — 
The  meter  committee  of  this  associa- 
tion met  at  Columbus  on  Nov.  11;  the 
transmission  and  distribution  commit- 
tee will,  it  is  announced,  meet  in  Cleve- 
land on  Nov.  18,  and  the  illumination 
committee  and  the  new-business  co- 
operations committee  in  Cleveland  on 
Dec.  1,  instead  of  Nov.  17,  as  at  first 
intended.  At  the  last-named  meeting 
industrial  lighting  and  sales  methods 
will  be  discussed  under  the  leadership 
of  J.  B.  Wilson. 

Iowa  Electrical  League. — A  society 
with  this  name  was  formed  with  fifteen 
charter  members  at  the  recent  semi- 
annual convention  of  the  Iowa  Associa- 
tion of  Electrical  Contractors  and  Deal- 
ers at  Waterloo  by  wholesale-house  and 
manufacturers'  representatives  selling 
electrical  supplies  in  the  state.  The 
membership  is  to  include  any  person 
directly  or  indirectly  interested  in  the 
electrical  business  in  Iowa.  Temporary 
officers  were  elected  as  follows:  Pres- 
ident, F.  A.  Rhode,  Marshalltown;  sec- 
retary, C.  M.  Knape,  Cedar  Rapids; 
treasurer,  K.  II.  Bloodgood,  Dos  Moines. 
H.  E.  Mason  of  Chicago  is  chairman  of 
the    "boosters'  "    committee. 


Coming  Meetings  of  Electrical  and  Other  Technical  Societies 


lOliotric  ri)W.r  Cliili  —  Hot  •Sprint;-''.  Va., 
.\ov.    I.I-IS. 

Florida  Ice  and  Public  TItllltics  Association 
— Miami,    Fla..   Nov.    l.'i   and    16. 

National  IClcctric  LiK-lil  Association — South- 
eastern (icoKraphic  Division.  Miami, 
I'Ma.,  Nov.  17-19.  (For  iiropram  see 
issue  of  Oct.   2.1.   iiage  84.1.) 

KIcclrlcal  Suiiply  .Tobhers'  Association — 
t'lcvdand,  Nov.   17-19. 

.Ami-rlcan  Enj^inccrintr  Council — Washing- 
ton. Nov.  18-20.  (For  program  see  issue 
of  Sept.    2.1,   page   851.) 

Jovian  Order — St.  L.oul8,  Nov.  25  and  26. 

American      Physical      .Soclet.v  —  Cleveland. 


Nov.   27  ;  annual  meeting  ("lilcapo,   Dec. 

28-.Ian.    1. 
Tndian.i    State    Electrical    {^^ontrnetors    iuid 

Dealens'   Association — South   Hend.  Dec. 

1    .ind    2. 
A.   I.  E.  E.    (New  York  Section)   and   A.   S. 

.M.     !•;.     (Metropolitan     Section) — Joint 

meeting.    New    VorU.    Pec.    :i. 
Association     of     Iron     and     Steel     Electrical 

ICngincirs  —  Philadelphia   Section.    Pec. 

4;    <'lcveland    .Section.    Pec.    1.1. 
Rivers  and  Il.-irbors  Congress — Washington, 

Pec.  8- in. 
Illinois  State  Electric  Association — Chicago, 

Pec.     9.       (For    program    sec    issue    of 

Nov.    B.   page   94  2.) 
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Commission 
Rulings 

Important  decisions  of  various  state 
bodies  Involving  or  affecting  elec- 
tric light  and  power  utilities. 


Purchased  Energy  in  Relation  to 
KateM. — An  elt'ctric  coiupimy  which 
purchases  Its  enei-RV  will  not  be  per- 
mitted by  the  Wisconsin  Railroad  Com- 
mission to  increase  its  rates  to  its  con- 
sumers upon  the  ground  that  its  con- 
tract for  purchasing  electricity  as 
terminable  at  will  and  that  it  will  in 
the  future  be  obliged  to  pay  more  for 
the  energy  piirchased. 

Solvency  of  Company  No  Reason  for 
Operation  at  Loss. — The  mere  fact  that 
the  assets  of  a  utility  exceed  its  liabil- 
ities by  a  considerable  sum  is  no  rea- 
son, in  the  opinion  of  the  Massachu- 
setts Department  of  Public  Utilities, 
v/hy  the  utility  should  be  required  to 
operate  at  a  loss  for  'a  substantial 
period  of  time,  particularly  where  for 
twenty  years  the  dividends  upon  the 
capital  stock  have  averaged  only  4.75 
per  cent. 

Losses  in  One  Department  .Must  Not 
Be  Recouped  from  Another. — The  Geor- 
gia Railroad  Commission  in  passing 
upon  the  application  of  the  Georgia 
Railway  &  Power  Company  for  in- 
creased rates  reiterated  its  opinion, 
often  expressed  before,  that  losses,  if 
r.ny,  or  inadequate  returns,  if  such,  in 
one  department  of  a  public  utility,  as 
a  street  railway,  should  not  be  saddled 
upon  the  patrons  of  another  depart- 
ment, as  electric  light  or  gas.  Hence 
it  made  an  effort  to  ascertain  the  fair 
value  of  the  property  used  by  the  ap- 
plicant in  its  railway  department  and 
the  financial  results  of  its  operation 
without  regard  to  the  electric  light  and 
power  an<l  other  departments  of  the 
company's  business. 

Right  to  Dis<'ontinue  Service  to  De- 
linquent Customers. — The  right  of  a 
public  utility  to  discontinue  service  for 
non-payment  of  amounts  justly  claimed 
for  service  rendered  is  recognized  by 
the  New  Jersey  Board  of  Public  Utility 
Commissioners,  because  it  is  in  the 
interest  of  the  public  as  well  as  the 
utility  that  the  enterprise  shall  be  con- 
ducted without  unnecessary  waste.  This 
involves  a  minimum  of  loss  through  bad 
accounts.  Material  losses  through 
failure  to  collect  accounts  or  continual 
bringing  of  individual  suits  to  enforce 
payment  of  numerous  small  accounts 
of  delinquent  debtors  would  in  time  be 
reflected  in  the  rate  charged  for  ser- 
vice. Nevertheless,  the  commission 
refused  to  sanction  the  action  of  a  gas 
company  in  refusing  service  to  one  who 
had  discontinued  it  sixteen  years  ago 
and,  according  to  the  company,  still 
owed  it  money,  suit  for  which,  although 
the  debtor  was  a  property  owner,  had 
never  been   brought. 


Classification  of  Service  in  Reference 
to  Rates. — The  United  States  Shipping 
Board  Emergency  Fleet  Corporation 
having  complained  against  a  tariff  sup- 
plement of  the  Delaware  County  Elec- 
tric Company  whereby  in  Its  schedule  of 
rates  an  upper  limit  was  i)laced  upon 
the  use  of  alternating  current  untrans- 
formed,  the  Public  Service  Commission 
of  Pennsylvania  found  that  the  limita- 
tion placed  upon  the  rate  was  a  reason, 
able  one,  in  view  of  changed  operating 
conditions  and  changed  load  character- 
istics, but  that  the  company  should 
have  provided  an  intermediate  rate  for 
demands  in  excess  of  the  limitation  so 
fixed. 

Kansas  Industrial  Court  on  Its  Rela- 
tions to  Capital  and  Labor. — In  passing 
on  a  street  railway  wage  case,  the  Kan- 
sas Court  of  Industrial  Relations  made 
these  observations  on  its  functions  and 
obligations:  "This  court  is  very  desir- 
ous to  do  nothing  in  this  case  that  will 
unduly  burden  the  respondent.  How- 
ever, it  must  be  admitted  that  wages  to 
labor  should  be  considered  before  divi- 
dends to  the  investor  and  that  a  busi- 
ness which  is  unable  to  pay  a  fair 
rate  of  wage  to  its  employees  will 
eventually  have  to  liquidate.  The 
Kansas  law  imposes  upon  this  court  the 
obligation,  so  far  as  it  has  the  power 
to  do  so,  to  assure  to  labor  a  fair  wage 
and  to  capital  a  fair  return.  In 

order  to  insure  skilled  and  faithful 
workers  in  these  [essential]  industries 
a  fair  wage  must  be  paid  and  healthful 
and  moral  surroundings  provided; 
otherwise  workers  of  the  highest  skill 
and  fidelity  would  seek  employment  in 
other  industries.  But  it  is  also  neces- 
sary that  capital  invested  in  such  es- 
sential industries  should  be  assured  a 
fair  return.  Otherwise  such  industries 
would  languish  for  want  of  capital  and 
the  public  would  suffer  as  a  result." 

Rates  in  Relation  to  New  Capital 
Requirements.  —  In  granting  to  the 
Georgia  Railway  &  Power  Company  in- 
creased rates  intended  to  bring  a  re- 
turn of  8  per  cent,  out  of  which  fixed 
charges  must  be  met,  the  Georgia  Rail- 
road Commission  said:  "The  record 
shows  that  there  is  a  large  demand  on 
applicant  for  services,  especially  for 
industrial  power,  which  it  cannot  meet 
without  further  development  of  unused 
water  powers,  and  that  large  sums  of 
new  capital  are  necessary  for  such  ad- 
ditional developments.  Because  of 
financial  conditions  now  existing,  it 
shows  that  it  has  been  unable  to  secure 
needed  capital  from  the  sale  of  its 
bonds  or  from  short-term  loans  except 
at  very  high  rates  of  interest  and  only 
in  limited  amounts.  New  capital  can- 
not be  obtained  by  public  utilities  at 
all  except  where  rates  are  such  as  will 
afford  reasonable  assurance,  with  effi- 
cient management,  of  earnings  sufficient 
to  care  for  legitimate  fixed  charge 
and  establish  for  them  a  basis  of  credit. 
This  does  not  mean  that  rates  should 
be  such  as  in  themselves  will  supply 
new  capital,  but  that  they  be  such  as  to 
justify  capital  investments  in  compe- 
tition with  other  business  ventures." 


Recent  Court 
Decisions 

Finding.s  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies. 


Definition  of  "Proximate  Cause."— 
The  Court  of  Errors  and  Appeals  of 
New  Jersey  has  thus  defined  "proxi- 
mate cause"  in  a  damage  suit  ( Kelson 
vs.  Public  Service  Railway  Company): 
"The  'proximate  cause'  is  that  cause 
which  naturally  and  probably  led  to 
and  which  might  have  been  expected  to 
produce  the  result.  It  is  the  efScient 
cause,  the  one  that  necessarily  se^s  the 
other  causes  in  operation."  (110  At. 
919.) 

K  Broken  or  Fallen  Charged  Wire  in 
Street  Presumptive  Evidence  of  Negli- 
gence.— In  a  suit  to  set  aside  damages 
granted  for  death  resulting  from  con- 
tact with  a  broken  wire  charged  with 
electricity  (City  of  Thomaston  vs.  At- 
kinson), the  Court  of  Appeals  of  Geor- 
gia held  that  it  was  for  the  jury  to  de- 
cide every  disputed  issue  of  fact,  includ- 
ing that  of  whether  the  deceased  was 
walking  on  a  public  path  and  whether 
he  was  guilty  of  contributory  neg- 
ligence. Upholding  the  original  ver- 
dict, it  declared  that  a  broken  or  fallen 
wire  in  a  street  charged  with  a  dan- 
gerous current  of  electricity  affords  a 
presumption  of  negligence  on  the  part 
of  the  owner  of  the  wire.  (103  So.  876.) 

Duty  of  Power  Company  to  Servants 
of  Telephone  Company  Using  Same 
Street. — The  Court  of  Appeals  of  Ken- 
tucky has  denied  a  rehearing  in  Louis- 
ville Gas  &  Electric  Company  vs.  Beau- 
cond,  thus  affirming  the  verdict  of  the 
lower  court  awarding  damages  to  Beau- 
cond  for  injuries  received  while  work- 
ing for  a  telephone  company  whose 
wires  were  strung  from  poles  erected 
nearly  in  line  with  those  of  the  power 
company.  The  injured  man  claimed 
that  his  foot  came  in  contact  with  the 
power  company's  lines  and  that  the 
shock  received  forced  him  to  lose  his 
hold  and  to  fall  to  the  ground,  30  feet 
below.  The  Court  of  Appeals  found 
that  the  power  company  had  acquiesced 
in  the  proximity  of  the  telephone  wires 
to  its  own  wires  and  that  it  therefore 
became  the  power  company's  duty  to 
exercise  every  care  to  protect  servants 
of  the  telephone  company  from  the 
electric  service  wires.  The  cause  of 
the  man's  fall  was  a  question  for  the 
jury,  as  was  that  of  contributory  neg- 
ligence, the  case  being  one  where  ordi- 
narily reasonable  men  might  differ.  The 
alleged  concurring  negligence  of  the 
telephone  company  did  not  affect  the 
liability  of  the  power  company,  the 
lineman  being  free  to  proceed  against 
one  or  both  of  them  or  to  settle  vrith 
one  and  proceed  against  the  other.  (224 
S.  W.  179.) 
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L.  W.  Chubb,  a  well-known  research 
engineer  with  the  Westinghouse  Elec- 
tric &  Manufacturing  Company,  has 
been  appointed  manager  of  that  com- 
pany's newly  created  radio  engineer- 
ing department.  Mr.  Chubb  has  been 
engaged  in  both  theoretical  and  prac- 
tical work  with  the  Westinghouse  com- 
pany for  fifteen  years.  He  joined  the 
company  as  a  student  engineer  imme- 
diately after  graduation  from  Ohio 
State  University  in  1905.  During  the 
past  year  Mr.  Chubb  has  been  conduct- 
ing special  studies  in  the  material  and 
process  engineering  department.  Before 
that  for  more  than  ten  years  he  was 
in  charge  of  the  electrical  section  of 
the  research  division  of  the  engineering 
department.  For  many  years  Mr. 
Chubb   has   been  an   active   member   of 
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committees  of  the  A.  I.  E.  E.,  and  at 
present  he  is  a  member  of  the  meet- 
ings and  papers  committee,  standards 
committee  and  electric  physics  com- 
mittee of  the  Institute  and  of  the 
United  States  national  committee  of 
the  International  Electrotechnical  Com- 
mission. In  the  fall  of  1919  and  the 
spring  of  1920  he  was  sent  to  London 
and  Brussels  respectively  as  one  of  the 
American  delegates  to  the  meetings  of 
•  the  I.  E.  C.  He  has  received  patents 
on  nearly  one  hundred  inventions  in 
almost  every  phase  of  electrical  engi- 
neering. 

Major  Howard  S.  Hennion  of  the 
Corps  of  Engineers  has  been  assigned 
to  the  Federal  Power  Commission  to 
act  as  office  executive  for  the  engineer- 
ing section  of  the  commission.  Major 
Bennion  was  in  charge  of  the  camou- 
flage service  in  France  during  the  war. 
G.  K.  Kenny,  until  recently  statis- 
tician and  valuation  engineer  for  the 
San  Joaquin  Light  &  Power  Corpora- 
tion, has  joined  the  engineering  staff 
of  Ford,  Bacon  &  Davis  in  valuation, 
report  and  special  investigation  work. 
Mr.  Kenny  prior  to  his  connection  with 
the  San  Joaquin  Light  &  Power  Com- 
pany was  assistant  engineer  for  the 
Railroad  Commission  of  the  State  of 
California. 


R.  F.  Hayward  has  resigned  the  post 
of  general  manager  of  the  Westei-n 
Canada  Power  Company,  Ltd.,  Van- 
couver, B.  C,  to  become  manager  of  the 
Santiago  Light,  Tramway  &  Power 
Company,  Santiago,  Chile.  Mr.  Hay- 
ward,  who  has  had  a  long  experience  in 
electrical  work,  came  from  England  in 
1894  and  became  general  manager  of 
the  old  Salt  Lake  &  Ogden  Gas  &  Elec- 
tric Light  Company,  Salt  Lake  City, 
Utah.  In  1897  he  became  chief  engi- 
neer of  the  Utah  Light  &  Railway  Com- 
pany, in  which  position,  until  1905,  he 
was  active  in  the  construction  of  many 
of  the  pioneer  projects  of  that  vicinity. 
From  1905  to  1909  he  was  general  man- 
ager of  the  Mexican  Light  &  Power 
Company,  Mexico  City.  Since  1909  he 
has  been  chief  engineer  and  general 
manager  of  the  Western  Canada  Power 
Company,  for  which  he  designed  and 
constructed  the  Stave  Lake  develop- 
ment. He  is  a  fellow  of  the  American 
Institute  of  Electrical  Engineers  and  a 
member  of  the  American  Society  of 
Civil  Engineers. 

A.  R.  Kelley  has  been  appointed  en- 
gineer of  estimates   and  valuations   of 
the    Southern    California    Edison    Com- 
pany.    This  is  a  newly  created  depart- 
ment,  and   Mr.    Kelley   will    report   di- 
rectly  to   the  vice-president   in   charge 
of    construction     and     operation.      Mr. 
Kelley    was    born    in    Urbana,    111.,    in 
1878  and  was  graduated  from  Purdue 
University  in  1903.     He  then  spent  two 
years   in  the   apprentice  course  of  the 
Western    Electric    Company,    Chicago. 
Following   this   he   was   local   manager 
with  the  Delaware  &  Madison  Counties 
Telephone    Company,    Anderson,    Ind., 
for    one    year;    local    manager    of    the 
Citizens'    Telephone    Company,    Colum- 
bia  City,   Wash.,   for   three   years,   and 
electrical  engineer  of  the  Seattle,  Ren- 
ton   &    Southern    Railway,   Seattle,   for 
one  year.     He  then  spent  two  and  one- 
half  years   in  appraisal  work   in   Seat- 
tle, during  the  latter  part  of  this  tinie 
being  assistant  engineer  of  the   Public 
Service  Commission  of  Washington.  He 
then  became  electrical  engineer  of  the 
Railroad     Commission     of     California, 
specializing  in  rate  investigations,  val- 
uations and  condemnation   proceedings. 
Since   1914  he   has  confined   himself  to 
a    private   consulting    practice   on    rate 
cases  and  valuation  proceedings,  and  he 
has  numbered  among  his  clients   many 
(if     the     California     utility     companies. 
During    the    war    he    was    captain    of 
engineers  and  assistant  to  Major-Gcn- 
eral    Seever,    Pacific    Coast    Power   Ad- 
ministrator. 
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H.  H.  Barnes,  Jr.,  district  engineer  of 
the  General  Electric  Company  in  New 
York  in  charge  of  engineering  and  con- 
struction, has  been  appointed  assistant 
district  manager  in  addition  to  his  other 
duties.  Mr.  Barnes  was  born  in  New 
York  City  Dec.  15,  1875,  and  was 
graduated  in  electrical  engineering  at 
the  Polytechnicum  in  Stuttgart,  Ger- 
many, in  1897.  For  a  year  and  a  half 
he  was  engaged  in  special  testing  for 
Siemens  &  Halske  in  Charlottenburg. 
He  then  went  to  Mexico  City  for  that 
firm  in  1899  as  superintendent  of  the 
Compaiiia  Mexicana  de  Electricidad. 
In  1902  he  joined  the  staff  of  the 
Stanley  Electrical  Manufacturing  Com- 
pany, "Pittsfield,  Mass.,  and  later  be- 
came manager  of  its  engineering  de- 
partment.    Mr.  Barnes  left  Pittsfield  to 


act  as  consulting  engineer  for  the  Gen- 
eral Electric  Company  in  New  York  and 
one  year  later  became  district  engineer. 
He  is  a  member  of  the  American  In- 
stitute of  Electrical  Engineers,  Amer- 
ican Society  of  Mechanical  Engineers 
and  a  number  of  other  engineering 
societies,  and  for  a  number  of  years 
represented  the  A.  I.  E.  E.  on  the  board 
of  trustees  of  the  United  Engineering 
Society. 

R.  S.  Gereford  has  been  appointed 
manager  of  the  Hempstead  (Tex.) 
Light  &  Power  Company  and  assumed 
charge  soon  after  Oct.  1. 

George  F.  Brockman  has  been  ap- 
pointed superintendent  of  the  municipal 
light  and  power  plant  at  Albany,  Tex., 
find  will  also  be  in  charge  of  the  con- 
struction of  a  new  plant  at  Moran, 
Tex.  During  the  war  Mr.  Brockman 
.served  in  the  United  States  Navy  as 
electrician  overseas.  After  his  re- 
turn in  February,  1919,  up  to  July, 
1920,  he  served  as  chief  electrician 
of  the  United  States  government's  air 
service  at  Washington,  D.  C.  Mr. 
Brockman,  who  also  served  in  the 
Spanish-American  War,  is  one  of  the 
oldest  construction  engineers  in  the 
country,  having  started  with  the  Gen- 
eral Electric  Company  in  the  year 
1889. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies  —Notes  on  Industrial  Activities 

and  Business  Methods 


Schctlulc  Material  Manufacturers  Busy 

MANUFACTURERS  of  schedule  material,  while 
somewhat  short  of  new  business,  are  still  actively 
ciifiatred  in  production.  Many  back  orders  are  being 
filled,  especially  along  the  line  of  specialties  which  were 
hard  to  manufacture  earlier  in  the  year  on  account  of 
difficulties  connected  with  raw  material  and  transportation. 
One  of  the  largest  establishments  has  orders  enough  on  its 
books  to  run  its  plant  to  Jan.  1,  and  while  a  good  many 
requests  from  jobbers  that  shipments  be  postponed  are  com- 
ing in,  cancellations  have  not  as  yet  assumed  serious  mag- 
nitude. A  few  employees  are  being  laid  off  in  the  switch 
and  socket  branch  of  the  industry,  and  little  additional 
help  is  being  taken  on.  There  is  an  evident  disposition  on 
the  part  of  manufacturers  to  consider  the  jobber's  situation 
from  a  co-operative  standpoint,  and  some  factory  stocks 
of  wiring  devices,  notably  sockets  of  various  types,  are 
being  built  up  pending  a  resumption  of  a  more  active 
demand  for  these  products.  Deliveries  are  therefore 
unusually  prompt,  except  in  a  few  lines,  whei-e  for  the 
reasons  above  mentioned  special  devices  have  not  been  pro- 
duced on  the  normal  scale. 


Heating  Appliance  and  Range  Situation 
in  San  Francisco  • 

PRICES  of  household  heating  appliances  have  remained 
steady  in  San  Francisco  for  the  past  three  months,  but 
there  are  now  daily  expectations  of  serious  changes.  This 
feeling  has  been  intensified  by  a  recent  telegram  from  the 
Westinghouse  Electric  &  Manufacturing  Company  to  those 
dealers  who  had  placed  protection  orders  for  radiators  with 
that  company.  This  telegram  stated  that  all  prices  on 
heating  appliances  and  household  material  were  withdrawn 
and  were  being  replaced,  but  so  far  the  new  prices  have 
not  been  announced.  About  ten  days  before  this  telegram 
was  sent  the  same  company  addressed  a  letter  to  its  radiator 
customers  stating  that  it  would  prefer  to  fill  their  future 
orders  immediately,  because  of  the  possibility  of  a  serious 
price  advance  and  the  likelihood  of  there  being  no  stock 
when  the  time  of  delivery  came.  Local  electric  iron  stocks 
of  all  makes  are  excellent,  and  the  opinion  is  that  the  high 
list  prices  are  responsible  for  the  present  depression  in  iron 
sales.  Other  heating  appliances,  such  as  grills,  toasters  and 
small  toaster  stoves,  are  needed  badly,  as  the  stocks  en 
route  will  certainly  not  suffice  for  the  Christmas  season. 
The  percolator  situation  is  a  little  better  than  previously, 
as  there  are  plenty  of  the  pot  styles  in  stock,  although  there 
is  still  a  shortage  in  certiiin  makes  of  the  urn  models. 

An  exceedingly  brisk  heater  season  is  expected.  The 
recent  power  shortage  extended  only  to  street  lighting,  sign 
lighting  and  other  special  regulations,  such  as  the  skip- 
stop  street  railroad  rules  in  San  Francisco,  and  the  various 
power  companies  state  that  they  are  prepared  to  accept 
radiator  and  even  range  business  without  fear. 

Although  no  organized  campaigns  are  being  made  on 
electric  ranges  by  the  power  companies,  a  surprising  amount 
of  business  has  developed  through  the  effort  of  scattered 
dealers.  It  may  be  safely  said  that  the  present  high  prices 
on  ranges  do  not  hurt  sales,  because  customers  seem  to 
know  plainly  what  types  they  want  and  are  anxious  to  get 
them.  Certain  jobbers  report  that  some  styles  are  slow- 
moving,  and  it  is  found  that  it  is  hard  to  substitute  when 
customers  have   once  decided   on   a  certain  type.     A  great 


deal  of  government  business  is  expected  during  the  coming 
year,  and  resorts  are  now  placing  their  orders  for  spring 
delivery,  because  of  the  long  time  required  by  the  factory  to 
complete  such  orders.  Jobbers  are  ordering  in  carload  lots. 
The  Pacific  Gas  &  Electric  Company  has  just  issue<l  a 
new  range  rate  which  reads  as  follows:  First  180  kw.-hr.  on 
separate  meter  for  ranges  and  water  heater,  .3J  cents  per 
kilowatt-hour;  thereafter  2  cents  per  kilowatt-hour.  As  the 
irrigation  load  has  now  almost  entirely  dropped  off  the 
power  companies'  lines,  owing  to  the  winter  rains  having 
begun,  the  shortage  of  power  is  relieved.  The  companies 
will  now  turn  to  this  class  of  business  in  anticipation  of 
being  prepared  to  carry  it  through  next  year  as  extensive 
additions  to  the  generating  plants  are  being  made. 


September  Electrical  Exports  Molding 
Up  Well 

ELECTRICAL  exports  for  the  nine  month.s  ended  Sep- 
tember, 1920,  total  $68,329,414,  the  month  of  Septem- 
ber  furnishing  $7,307,068,  according  to  figures  of  the 
Bureau  of  Foreign  and  Domestic  Commerce.  This  total  is  still 
slightly  behind  tho  figure  of  $68,414,360  for  the  same  periot' 
in  1919,  but  well  above  the  corresponding  total  of  ^43,737,320 
for  1918.  A  significant  feature  of  the  present  year's  ex- 
ports is  that  since  June  the  total  for  each  month  has  been 
larger  than  the  corresponding  month  in  1919.  This  excess 
in  July.  ."August  and  September  amounts  to  almost  $2,000,000, 
so  that  if  the  present  ratio  is  maintained,  electrical  exports 
for  the  year  1920  should  exceed  the  figure  of  approximately 
$90,000,000  registered  last  year. 

The  small  difference  between  the  total  exports  for  1919 
and  1920  to  date  is  attested  by  the  tact  that  th's  year  has 
recorded  a  larger  figure  on  ten  items  while  191i>  Is  ahead 
on  nine.  The  largest  excess  thus  fai  this  yeai  has  been 
about  $1,000,000  on  motors,  as  well  as  approxim<-.iely  $7.50,- 
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.-'ipt.,  1919 

Unttorios t442.588 

Carbons 72.Sio 

DynainoHanftOpiicratorK.  323.040 

Fans 4»,i68 

Heating  and  cooking  ap- 
paratus   91,881 

Insulated  wiroan<t  cables.    .  301,315 

Interior  wiringHiipplieM 146,729 

,\rc  lamps                    ,  ,  .     .  374 

C'arboll-riIaTni-iit!.inips.  ,  .     .  IO.80I 

Metal-filament  lamps 358. }9() 

Magnetc  ^,  aparU  p'ugs.Cic. .  220.843 

Meters  ana  lnea;.unng  in- 
struments   208.49h 

Motors     733.891 

Uheostatsandeonlrollers. .  .  38,32b 

.Switehes  antl  a«'e<'s,s*,riea. ...  3  39, 1 88 

Telegraph  apparatus 31,262 

Telephones 199.936 

Transfomiers 153,508 

Allothers 2.188,370 

Total »6,II9,588     »7,J07,068     $68,414,360     $68,329,414 


000  on  rheostats,  $500,000  on  interior  wiring  supplies, 
$333,000  on  magnetos  and  about  $250,000  on  svritches.  On 
the  other  hand,  1919  has  up  to  date  registered  higher  totals 
on  insulated  wire  and  cable  by  about  $2,000,0000,  on  tungsten 
lamps  by  more  than  $1,000,000,  and  there  was  about 
$400,000  excess  on  meters. 

The  export  total  of  $7,307,068  for  September,  1920.  is 
more  than  $1,000,000  ahead  of  the  figures  for  September, 
1919.  It  is  about  $500,000  behind  the  exports  for  the  pre- 
vious  month  this   year,  however,   and   falls   slightly   below 


—Nine  Months  Ende<l-, 

Sopt,  1920 

b»pt.,  1919 

.S.pt  ,  1920 

$607,936 

.  4,606,695 

♦4.885.262 

119,235 

M 07.22/ 

1,085,851 

461,073 

4.145.933 

4,655.057 

70,48V 

1.240,808 

930.990 

95,9Bo 

l,l8V,29o 

1.260,863 

635,641 

/. 269,804 

5,298,293 

241,042 

1  /30,S09 

2,334,168 

1,053 

12.160 

17,376 

4,402 

138,343 

70,955 

244,047 

3.774.211 

2,756,484 

271,177 

2.341.437 

2,664.864 

190,331 

2.269.620 

1,868,300 

1.230.408 

7.845.643 

8,899,123 

33,309 

375.116 

1,161,604 

281,635 

2.771,659 

3,047,824 

38.093 

707.407 

481.434 

246.841 

2,691,137 

2,594,939 

208,493 

3,113,812 

2,980.456 

2,325.279 

21.085.543 

21,335.611 
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the  year's  average  to  date.  No  records  were  made  in 
September,  the  exports  of  each  of  the  nineteen  different 
items  having  been  exceeded  by  previous  months  this  year. 
The  increase  of  about  $1,200,000  over  the  September,  1919, 
exports  is  largely  accounted  for  by  an  excess  of  about 
$500,000  on  motors,  $333,000  on  insulated  wire  and  cable 
and  about  $166,000  on  batteries. 


Improvement  Shown  in  British  Electrical 
Labor  Market 

RECENT  advices  from  the  British  Consulate-General 
in  New  York  throw  light  on  the  condition  of  the 
labor  market  in  the  electrical  ti'ade  in  England.  It 
seems  that  although  at  the  time  of  writing  labor  unrest 
continues  in  certain  sections  of  industry,  there  is  undoubt- 
edly a  justifiable  reason  for  some  measure  of  optimism  in 
view  of  the  settlement  of  the  electricans'  dispute,  which 
threatened  not  only  to  dislocate  the  electrical  industry,  but 
also  to  involve  practically  all  branches  of  engineering. 

The  general  position  has  shovm  a  very  marked  im- 
provement over  the  situation  at  the  close  of  September. 
The  home  trade  has  naturally  improved  now  that  this  par- 
ticular threat  of  labor  trouble  is  removed  and  demand 
reaches  a  fairly  satisfactory  volume. 

Possibly  the  only  really  disappointing  feature  is  the  con- 
tinued difficulty  in  securing  export  orders.  One  of  the  main 
hindrances  to  the  development  of  a  satisfactory  volume  of 
overseas  trade,  not  only  in  the  electrical  but  also  in  many 
other  trades,  has  been  the  great  difficulty  in  quoting  firm 
prices.  The  instability  of  prices  which  has  been  so  pro- 
nounced during  the  past  two  years  and  the  consequent 
reservation  by  making  quotations  subject  to  subsequent  ad- 
vances in  price  have  undoubtedly  been  responsible  for  the 
loss  of  many  orders  which  would  otherwise  have  been 
placed  in   England. 

Considerable  thought  has  been  given  by  this  industry  to 
means  for  overcoming  this  difficulty,  and  the  latest  develop- 
ment in  this  direction  is  decidedly  interesting.  Efforts  are 
now  being  made  to  have  such  contracts  underwritten  as 
regards  the  possibilities  of  increased  costs  of  production 
subsequent  to  the  quotation  of  prices.  A  solution  along 
these  lines  would  go  far  toward  removing  present  difficul- 
ties and  enabling  exporters  to  quote  firm  prices. 


Production  of  Conduit  Still  Six  to  Seven 
Months  Behind  Orders 

CONTRARY  to  the  general  rule  of  increasing  stocks 
and  slackening  demand  in  most  lines  at  present,  the 
market  for  rigid  conduit,  according  to  several  large 
manufacturers,  remains  greatly  undersupplied.  In  most 
cases  demand  is  said  to  be  holding  up  as  strongly  as  ever, 
but  in  at  least  one  instance  the  volume  of  orders  has 
fallen  oft  on  the  large  sizes  though  the  commonly  used 
J-in.  and  3-in.  conduit  is  said  to  be  scarce. 

Manufacturers  for  the  most  part  are  far  behind  in 
filling  orders.  The  chief  reason  advanced  for  this  is  a 
serious  shortage  of  cars.  This  has  not  only  impeded  de- 
liveries but  in  many  instances  has  prevented  manufacturers 
from  obtaining  pipe  that  is  badly  needed  for  the  making  of 
conduit.  The  pressing  needs  of  coal  transpoitaticn  are  held 
responsible  for  the  inability  to  obtain  cars.  One  manufac- 
turer reports  that  as  a  result  of  shipping  troubles  kis 
supply  of  pipe  is  only  about  25  per  cent  of  normal,  and 
another  at  one  time  recently  was  able  to  get  only  one- 
tenth  the  number  of  cars  needed. 

In  general  producers  are  still  struggling  to  catch  up  with 
back,  orders.  Manufacturers'  stocks  are  virtually  non- 
existent. Several  large  interests  are  accepting  no  new  or- 
ders at  present,  and  the  average  length  of  time  for  which 
production  is  completely  booked  up  is  probably  about  six  or 
seven  months.  Deliveries  are  said  to  be  very  uncertain, 
and  little  relief  is  seen  in  that  respect  in  the  near  future 
unless  the  transportation  situation  greatly  improves.  Some 
jobbers  here  and  there  report  sizable  stocks  of  conduit  on 


hand,  but  these  cases  seem  but  instances  of  fortuitous  ar- 
rival  of  shipments   long  ordered. 

A  few  cancellations  are  reported,  due  to  pyramiding  of 
orders,  but  this  practice  has  not  been  general  in  the  conduit 
market.  The  consensus  of  opinion  holds  that  prices  in  this 
line  have  reached  their  peak  but  that  no  fluctuation  may 
be  expected  for  some  time  to  come.  Lower  prices  of  pipe 
by  the  leading  steel  interests  might  affect  the  finished 
product,  one  large  producer  says,  but  little  likelihood  of 
this  is  seen  as  yet.  Labor  conditions  are,  it  is  said,  im- 
proved to  the  extent  that  more  discrimination  can  be  used 
in   hiring  men   owing   to   a   greater   number   of   applicants. 


Collections  in  Northwest  Lonsr 

IN  TRACING  conditions  of  credits  and  collections  in  the 
electrical  field  in  the  Northwest  it  is  shown  that  there 
is  much  room  for  improvement.  Recent  reports  give 
lengthening  terms  of  collections  from  the  dealer  trade,  small 
dealers  ranging  from  sixty  to  ninety  days  and  in  some 
cases  going  as  long  as  180  days.  In  several  cases  where 
their  assets  exceed  their  liabilities  they  are  unable  to  re- 
alize on  these  assets  because  of  slow  collections.  At  the 
same  time,  collections  in  other  branches  of  the  trade  are 
in  much  better  condition,  a  good  majority  averaging  less 
than  sixty  days.  Some  large  industrial  accounts  are  paying 
in  thirty  days  but  lumber  companies  are  slow  because  of 
the  slump  in  business. 

Farmers  are  not  buying  because  crops,  from  wheat  to 
prunes,  instead  of  being  one-third  greater  than  normal,  as 
was  expected,  are  reported  less  than  normal.  Heavy  rains 
and  hail  have  done  much  damage.  With  the  price  of  wheat 
falling,  the  farmers  hesitate  to  sell  and  are  holding  for 
better  prices.  Bankers  are  refusing  to  loan  money  on  this 
wheat  and  the  farmers  have  no  cash.  Consequently  sales 
of  lighting  plants  and  appliances  to  this  trade  have  suffered 
considerably  and  will  fall  far  below  the  expected  volume. 


Metal  Market  Situation 

A  SLIGHTLY  better  tone  prevails  in  the  copper  market. 
Large  producers  firmly  hold  to  their  15-cent  level  for 
copper  delivei'ed  over  the  rest  of  this  year,  and  their 
position  seems  improved.  A  number  of  sales  are  reported 
at  this  price,  and  inquiries  are  also  noticeably  greater  in  the 
outside  market,  which  is  quoting  on  a  level  with  producers. 
It  is  doubtful  if  any  sales  are  being  made  under  15  cents  by 
dealers,  however,  for  offerings  of  second  hands  are  not  large. 
Many  of  the  dealers  ai'e  reported  as  entering  the  market  as 
buyers  rather  than  sellers,  lending  color  to  the  belief 
expressed  in  some  quarters  that  copper  has  reached  its  low 
limit.  For  shipment  over  the  first  quarter  of  next  year,  the 
price  averages  15'  cents  delivered,  but  most  of  the  present 
inquiries    are    for    nearby    shipment. 

On  the  whole  the  non-ferrous  metals  market  reveals  a 
much  steadier  tone  the  past  week  than  has  been  the  case 
recently.  Tin,  however,  developed  weakness  and  declined 
slightly,  as  well  as  sheet  zinc.  Scrap-metals  prices  are 
firmer. 

NEW  YORK  METAL  MARKET  PRICES 

' — XuVfinbcr  1— »  «— NovoinbtT  8—. 

<  OpprT                                                                               li         s      d  £          ft        tl 

London,  standur.l  K|)ot 91          0      0  90         5        0 

<  'cnts  piT  I'ound  Cent.s  prr  I*oiind 

I'rinie  Lake                                                    Nundnal  15.50  KomiiiallS  50 

Klcrtrolytii-                           i  5  00  1 5   00 

CastinK                              M  50  M   50 

WircbiiBc 17  50-18.00  17  50-18  00 

Lead,  trust  prit^e 7  25  7.25 

.\ntimony ...                                   6   37S  6   25 

Nitki-1,  ingot 4)00  43  00 

Shoot  zini.  f.o.b.  smelter.                                           12  50  II    50 

Zinc,  spot 7  40  7  40 

Tin 40  00  37  621 

Aluminum,  98to99piTC<Mit                                    32.90  32.90 

OLD  METALS 

Cents  per  Pound  Cents  per  I'ound 

Heavy  copper  ond  wire 12  00-13  00  12  00-13.50 

lirusft,  hiovy 6  50-7  00  6.50-7  00 

nrnaB.liKhl : ..               5  00-5  50  5.00-5.50 

Load. heavy     5  25-5.50  5.25-5  50 

Zinc,  old  scrup  4  00-4  50  4  00  ■  4  5'' 
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ALMOST  without  exception  buyiiiR  in  the  jobbing  field 
AA  IS  continuinu'  at  a  curtailed  rate.  IVIore  sales  effort  is 
1  Xbeinjjr  required  to  move  the  materials  which  are  com- 
iiiK  in  from  manufacturers  at  a  rate  that  is  filling  up  job- 
bers' shelves.  Little  activity  is  found  in  the  building  market 
except  in  the  South,  and  conseciuently  the  demand  for 
wirinK  supplies  is  not  sufficient  to  move  the  stocks  which 
jobbers  have  acquired  in  the  last  few  weeks.  On  the  other 
hand,  the  volume  of  alteration  work  is  tiood  and  is  keeping 
a  good  quantity  of  wiring  material  moving. 

White  conduit  supply  has  not  caught  up.  Stocks  of  black 
are  building  up  in  good  shape  and  in  general  are  found  in 
pretty  fair  supply,  the  smaller  sizes  being  hardest  to  get. 
Porcelain  is  back  on  the  market  in  good  (luantity  along 
with  loom  and  flexible  armored  conductor.  Wire  is  plenti- 
ful. While  heating  appliances  as  a  whole  are  in  pretty 
good  supply,  there  are  short  stocks  of  hollow  ware.  There 
is  little  difficulty  in  filling  orders  for  washers  and  cleaners. 

In  the  Western  States  collections  are  showing  more  favor- 
able reports  than  in  the  East  and  Northwest.  At  the  same 
time  it  is  necessary  to  devote  much  effort  to  improve  con- 
ditions in  this  direction. 


NEW  YORK 

A  curious  situation  exists  in  that  while  many  jobbers 
are  finding  business  extremely  slow  and  are  saddled  with 
large  stocks  some  houses  are  very  optimistic  regarding 
their  condition.  The  view  is  constantly  heard  that  "we 
can't  kick;  sales  have  fallen  off  considerably  but  demand 
is  still  fairly  good."  In  some  of  these  cases  it  is  admitted, 
however,  that  greater  effort  must  be  devoted  to  making 
sales.  In  spite  of  this,  more  than  one  jobber  reports  both 
a  very  encouraging  volume  of  sales  and  a  fairly  low  in- 
ventory level.  Less  talk  is  heard  of  price  cutting.  Can- 
cellations, so  far  as  can  be  learned,  are  not  being  received 
in  an  alarming  degree.  Collections,  however,  remain  as 
bad  as  ever. 

Building  contracts  for  October  in  New  York  State  and 
northern  New  Jersey,  according  to  the  Dodge  reports, 
totaled  $49,207,000.  which  represents  a  decline  of  $10,000,- 
000  from  the  September  figure.  This  decline  is  held  partly 
to  blame  for  the  light  demand  in  nearly  all  sorts  of  wiring 
material,  though  conduit,  porcelain,  radiant  heaters  and 
appliances  are  moving  well. 

Tape. — Demand  is  fairly  good.  Stocks  are  large  but  not 
excessive.  Friction  tape  in  100-lb.  lots  is  worth  about 
54  cents,  with  rubber  ranging  2  cents  per  pound  higher. 

Metal  Molding. — The  three-wire  and  four-wire  size  is 
quoted  at  from  $67  to  $68.50  per  1,000  ft.  by  jobbers.  De- 
mand is  reported  light  and  stocks  vary,  in  some  cases  being 
much  too  heavy. 

Conduit. — Demand  is  maintained  at  a  surprisingly  strong 
level,  and  stocks  continue  ba<lly  broken,  especially  in  gal- 
vanized conduit.  Shipments  are  uncertain.  The  price  of 
J-in.  black  per  1,000  ft.  ranges  from  $87  to  $92  and  for 
5-in.  black  from  $115  to  $121  in  lots  of  5,000  ft. 

Sockets. — Sales  are  only  fair.  Pull  sockets  are  over- 
stocked, but  the  supply  of  other  types  is  about  normal.  In 
standard  package  quantities  pulls  are  quoted  at  51  cents 
net,  but  keys  vary  from  28  cents  to  33  cents  and  keyless 
sockets  from  about  25J  cents  to  28  cents. 

Dry  Cells. — The  supply  is  good,  but  demand  is  only  fair. 
No.  6  in  barrel  lots  is  worth  36  cents. 

Bells  and  Huzzers. — Considerable  scarcity  has  been  felt 
and  demand,  while  not  especially  heavy,  is  reported  still 
ahead  of  production.  Raw-material  troubles  are  given  as 
a  cause. 


Ilidlow  Ware. — Present  indications  pofnt  to  a  consider- 
able shortage.     Demand  is  good  but  shipments  are  poor. 

Porcelain. — The  situation  is  slightly  bettor,  though  the 
market  remains  greatly  undersupplied.  Few  tubes  are  in 
stock,  but  knobs  are  coming  in  better. 

Heaters Jobbers  are  well  pleased  with  the  buying  season 

thus  far.  Stocks,  however,  are  spotty,  and  it  is  not  un- 
usual to  find  a  house  entirely  cleaned  out. 

\\' ashing  Machines. — During  the  past  month  demand  has 
fallen  off  to  a  considerable  extent.  Manufacturers  are  be- 
ginning to  catch  up  on  deliveries,  but  not  all  jobbers  are 
fully  stocked.  The  Universal  machine  has  been  reduced 
from  a  flat  rate  of  $225  to  $195  in  the  East  and  $210  in  the 
West,  effective  Nov.  6. 

CHICAGO 

Inactivity  continues  to  mark  every  phase  of  the  electrical 
industry  in  this  section.  The  vague  feeling  that  things 
would  be  better  after  election  still  prevails,  though  no  one 
seems  to  be  able  to  advance  any  good  economic  reason. 
Some  jobbers  report  more  inquiries  than  usual  during  the 
past  week,  but  actual  orders  placed  do  not  amount  to  much. 

Activity  of  collection  departments  and  the  strict  terms 
which  are  being  insisted  on  for  new  business  doubtless  have 
some  effect  in  keeping  down  the  volume  of  business.  With 
stocks  accumulating  in  dealers'  and  jobbers'  hands  it  is  for 
the  good  of  the  industry  that  buying  be  done  in  accordance 
with  sound  credit  conditions. 

Wire. — Prices  mentioned  last  week  are  still  in  effect. 
Demand  is  fairly  steady  from  central-station  companies  and 
municipalities,  and  jobbers  are  all  in  position  to  make  imme- 
diate shipment  in  any  reasonable  amount. 

Motors. — The  larger  manufacturers  are  still  well  filled  up 
with  work.  Some  small  makers  will  either  have  to  book 
more  orders  soon  or  curtail  production.  Demand  for  sizes 
under  15  hp.  still  exceeds  supply,  but  ordinary  types  can  be 
obtained  in  three  months  or  less.  On  larger  sizes  stocks, 
still  ragged,  are  steadily  accumulating. 

Control  .\pparatus. — This  is  still  hard  to  get.  With  the 
increased  output  of  motor  makers  last  summer  many  motors 
were  shipped  with  control  apparatus  to  follow,  and  this  is 
still  necessary  in  many  cases.  Prices  are  firm  and  deliv- 
eries range  from   sixty  days  to  four  months. 

Tape. — Stocks  are  well  filled  up,  owing  to  the  reduction  in 
demand.  It  is  probable  that  reductions  in  the  price  of  cot- 
ton, rubber,  etc.,  are  causing  the  trade  to  look  for  lowered 
prices  soon. 

Rigid  Conduit. — The  1-in.  and  2-in.  sizes  continue  to  be 
scarce,  but  no  reports  are  heard  of  jobs  delayed  through 
lack  of  material.  Shipments  are  coming  through  from  fac- 
tories in  good  shape,  and  stocks  in  all  other  sizes  are  as 
large  as  is  desirable. 

Schedule  Material. — W'ith  demand  from  contractors  at  a 
low  figure,  stocks  are  accumulating  and  some  jobbers  are 
showing  a  disposition  to  shade  prices  to  get  business. 
Porcelain  parts  are  still  almost  unobtainable. 

Fixtures. — Demand  for  house-lighting  fixtures  has  re- 
mained goo<l  all  through  the  fall  and  but  little  reduction 
has  been  noted  in  the  past  few  weeks.  The  great  amount 
of  alteration  work  that  has  been  under  way  has  kept  this 
class  of  material  at  a  premium.  Industrial  lighting  fixtures 
have  also  had  heavy  distribution,  but  this  demand  has  slack- 
e   ed  materially  recently. 

Electric  Ranges. — Retail  demand  has  fallen  off  in  recent 
weeks.  Jobbers'  faith  in  good  business  throughout  the 
winter  is  proved  by  the  volume  of  business  still  being  placed 
with  manufacturers.  Rural  districts  which  recently  obtained 
power  service  are  those  in  which  the  heaviest  demand  is  felt. 

Christmas  Goods. — Retailers  are  ordering  from  jobbers  in 
disappointing  quantities.  Stores  are  making  early  displays, 
and  inquiry  by  the  public  seems  to  be  lively.  Indications 
point  to  a  belated  but  heavy  sale  of  this  material. 

Washing  Machines. — Locally  retail  sales  are  improving 
slowly  and  the  number  of  inquiries  is  heavy.  A  general 
holding  off  to  watch  prices  is  evident,  but  with  several  manu- 
facturers  guaranteeing  prices  and  with  dealers  generalh 
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educating  their  trade  to  the  fact  that  prices  cannot  drop 
now  a  resumption  of  buying  is  about  due.  Sales  campaigns 
in  surrounding  territory  are  proceeding  successfully. 


BOSTON 

Business  continues  dull  in  comparison  with  the  midsum- 
mer tide.  Jobbers  are  engaged  largely  in  filling  back  orders 
and  are  buying  from  hand  to  mouth  on  account  of  over- 
stocks. .  Collections  are  uneven.  Prices  are  fairly  steady, 
although  downward  pressure  in  wiring  supplies  is  being 
felt.  Building  operations  have  not  picked  up  much  as  yet, 
but  a  better  feeling  is  apparent  in  the  commercial  world 
now  that  the  election  is  over.  Electrical  manufacturers  are 
still  busy  in  this  district  on  back  orders.  Large  retail  stocks 
remain  to  be  disposed  of  before  any  general  resumption  of 
business  is  expected. 

Wire. — No.  14  rubber-covered  wire  is  quoted  at  $9.50  per 
1,000  ft.  in  5,000-ft.  lots.  Demand  is  slow  and  local  stocks 
are  of  good  size.  Weatherproof  base  around  Boston  is  22.^ 
cents  to  221  cents. 

Lamp  Cord. — Quotations  are  slightly  weaker.  Twisted 
yellow  and  green  cotton-covered  cord  sells  for  $30.59  per 
1,000  ft.  in  1,000-ft.  lots.  The  supply  is  excellent  for  cur- 
rent needs,  which  are  not  very  pressing. 

Motors. — Cancellations  on  washing  machine  and  cleaner- 
motor  orders  are  enabling  manufacturers  to  catch  up  some- 
what on  production,  but  the  volume  of  back  orders  is  so 
heavy  that  long  deliveries  are  still  being  quoted.  On  5-hp., 
three-phase  induction  motors  thirty-eight  weeks'  delivery 
is  quoted  by  a  large  manufacturing  house.  Prices  are  re- 
markably steady. 

Flexible  Armored  Conductor. — No.  14  single-strip  is  sell- 
ing for  $85  per  1,000  ft.  in  1,000-ft.  lots.  No  large  quan- 
tities appear  to  be  moving,  and  some  manufacturers  are 
reported  to  be  offering  this  material  at  $80  to  the  jobbing 
trade. 

Non-metallic  Flexible  Conduit. — Prices  hold  firm  as  yet, 
but  little  of  this  material  is  moving.  Local  stocks  are  quite 
satisfactory.  For  :.;2-in.  conduit,  in  5,000-ft.  lots,  .$33.50  per 
1,000  ft.  is  asked,  and  for  1-in.  $36.50. 

Radiators. — A  steady  demand  is  apparent  and  manufac- 
turers are  very  busy.  In  one  plant  at  least  overtime 
evening  work  is  being  handled.  Jobbers  are  quoting  list 
less  25  per  cent  on  lots  of  six  or  less.  Production  has  in- 
creased so  much  that  excellent  deliveries  can  be  had. 

Washers  and  Cleaners. — The  demand  has  fallen  off  a  good 
deal,  but  prices  are  being  held  at  recent  levels. 

Appliances. — Retail  trade  is  spotty.  Stocks  ir,  most  lines 
are  easily  maintained,  but  in  some  quarter.3  a  ^^ortage  of 
immersion  heaters  and  waffle  irons  is  reported.  Uons  and 
toasters  are  moving  well,  and  a  fair  demand  foi  electric 
tableware  in  general  exists. 


ATLANTA 

Despite  the  continued  easing  off  in  the  volume  of  busi- 
ness there  is  now  little  or  no  pessimism  expressed  regard- 
ing the  future  outlook  for  business  conditions.  The  general 
opinion  seems  to  be  that  the  slacking  up  is  a  healthy  sign 
rather  than  otherwise.  The  wild  buying  of  a  few  months 
back  is  noticeable  by  its  absence,  both  jobbers  and  retailers 
placing  orders  only  for  their  immediate  needs.  Jobbers  have 
satisfactory  stocks  of  nearly  all  standard  lines  and  report 
an  excess  of  some  classes  of  material,  specifically  irons  and 
loom.  The  latter  article  has  been  ofTered  recently  at  prices 
a  shade  below  the  market  quotations  in  an  effort  to  move 
supplies.  The  retail  trade  is  awakening  to  the  expected 
demand  for  holiday  goods  and  orders  are  beginning  to 
arrive   in  fair  volume. 

Building  activities  in  Atlanta  continue  to  hold  up  very 
well,  October  permits  reaching  close  to  the  million-dollar 
mark,  a  gain  over  October,  1919,  of  approximately  $100,000. 
Local  contractors  report  they  have  all  the  work  on  hand 
they  can  handle  well,  despite  an  easing  labor  market. 
Credits  continue  to  be  scanned  closely  and  collections  are 
not  holding  up  well,  especially  from  any  lines  connected 
with  the  automobile  trade. 


Meters. — The  recent  shortage  in  popular  sizes  continues, 
and  it  seems  impossible  to  obtain  5-amp.  and  10-amp.,  two- 
wire  and  three-wire  types  in  sufficient  volume.  Customers' 
services  have  been  held  up  as  a  result. 

Di.stributing  Transformers. — Two  carloads  of  standard 
apparatus  were  received  this  week,  serving  to  ease  the  situ- 
ation materially.  Back  orders,  however,  will  prevent  the 
accumulation  of  any  stocks. 

Cable. — Difficulty  in  obtaining  prompt  shipments  of  lead- 
covered  cable  in  600-volt  and  2,300-volt  types  is  reported  by 
jobbers.  The  demand  continues  to  hold  up  satisfactorily 
owing,  it  is  thought,  in  a  measure  to  outstanding  back 
orders. 

Rigid  Conduit. — Improvement  in  transportation  has 
served  to  increase  materially  holdings  of  black  pipe,  nearly 
all  sizes  being  at  hand  in  sufficient  quantity.  Galvanized, 
however,  is  still  short  in  popular  sizes.  Prices  remain  un- 
changed. 

Safety  Switches. — The  demand  is  holding  up  remarkably 
well,  showing  less  slump  than  any  other  line.  Stocks  and 
shipments  continue  quite  good  in  all  sizes.  Prices  on  types 
without  end  plates,  small  quantities,  two-pole,  30-amp., 
$2.04;  two-pole,  60-amp.,  $10.40;  three-pole,  30-amp.,  $7; 
three-pole,  60-amp.,  $14.40. 

Lamps. — The  heavy  seasonal  demand  has  depleted  stocks 
of  40,  100,  150  and  200-watt  sizes,  and  considerable  diffi- 
culty is  being  experienced  in  meeting  the  requirements  of 
the  trade.  The  shortage  is  most  pronounced  in  the  40-watt 
size. 

Heaters. — The  movement  of  beam-type  heaters,  which 
was  brisk  the  latter  part  of  October,  has  slowed  up  be- 
cause of  the  warm  weather.  Dealers,  however,  predict  a 
vei-y  satisfactory  year  beginning  with  the  real  winter 
weather.     Stocks  are  quite  satisfactory. 

Portable  Lamps. — Respectable  stocks  have  been  accumu- 
lated in  anticipation  of  holiday  demand.  Sales  are  already 
on  the  increase  and  a  satisfactory  turnover  is  expected. 


ST.  LOUIS 


Jobbers,  manufacturers  and  retail  dealers  have  spent  a 
quiet  week,  owing  in  part  to  election  activities,  but  in  the 
main  to  the  genei-al  dullness  the  market  here  has  been 
feeling  for  some  time.  The  demand  for  many  items  has 
dropped  off  considerably,  and  the  market  has  become  a 
buyers'  market,  with  the   exception   of  a  few  lines. 

Stocks  are  becoming  larger  continually,  and  there  is 
every  indication  that  shortages  will  be  few  and  far  be- 
tween by  the  first  of  the  year.  Deliveries  on  items  which 
have  been  short  for  months  are  getting  better,  and  in  some 
cases  this  is  working  to  the  disadvantage  of  the  jobber  who 
pyramided  his  orders  six  months  ago.  Some  cancellations 
are  resulting.  Jobbers  also  are  receiving  cancellations,  but 
they  are  being  encouraged  by  the  number  of  "hold"  orders 
they  are  receiving  at  the  same  time. 

Production  is  being  cut  in  a  number  of  industrial  plants, 
among  them  several  electrical  plants,  and  as  a  consequence 
labor  has  become  much  more  tractable.  Manufacturers  re- 
port production  per  man  increasing  noticeably.  Wages 
have  not  been  lowered  but  many  workers  have  been 
laid  off. 

One  most  encouraging  factor  is  that  collections  have  re- 
ceded from  a  maximum  of  seventy  days  to  about  sixty 
(lays.  This  improvement  is  laid  to  the  fact  that  customers 
are  ordering  less  and  thereby  catching  up  on  their  bills. 

Wire. — There  are  large  stocks  of  rubber-covered  and 
weatherp-.oof  on  hand,  but  with  the  demand  as  low  as  it 
is  jobbers  are  finding  it  hard  to  reduce  them  appreciably. 

Rigid  Conduit. — The  shortage  which  had  been  existent 
here  for  f.ome  time  has  at  length  been  relieved  by  large 
shipments  from  manufacturers,  and  jobbers'  stocks  of  all 
sizes  from  1-in.  up  to  4-in.  black  are  much  improved.  Gal- 
vanized is  not  quite  so  plentiful,  but  stocks  are  fair.  Prices 
are  holding. 

Hare  Copper  Wire. — Jobbers  are  quoting  direct  shipment 
from  manufacturers  -and  the  market  is  very  unstable.  Cur- 
rent quotation  is  18  cents  base  with  little  demand. 


NOVKMBER   13,    1920 


ELECTRICAL     WORLD 


999 


Farm-LightinK  Hlants. — Stocks  are  large  and  demand  has 
been  quiet,  but  several  jobbers  are  planning  to  put  on  sales 
campaigns  during  November  and  expert  business  to  be- 
come more  active.  Jobbers  report  that  their  volume  of 
business  on  32-volt  accessories  is  almost  as  large  as  on  the 
plants  themselves.  In  several  cases  prices  are  being  guar- 
anteed until  June  1,  1921. 

Knobs,  Tubes  and  Cleats. — There  are  large  stocks  of  these 
items  and  demand  is  slow.  Three-inch  I'.i  tubes  are  quoted 
at  $9.90  in  lots  of  1,000.  The  .".i  new  code  "Nail-it"  knobs 
are  quoted  at  $32  per  1,000.  The  maximum  discount  on 
cleats  is  4.5  per  cent. 

Christmas-Tree  Lighting  Outfits. — Some  jobbers  report 
that,  judging  by  the  orders  booked  and  those  coming  in  at 
present  dealers  will  do  almost  as  large  a  volume  of  busi- 
ness as  last  year.  Practically  all  the  outfits  sold  here  are 
the  series  type.  Christmas-tree  lamps  are  short,  but  job- 
bers expect  to  be  able  to  get  enough  by  the  holiday  season 
to  take  care  of  all  their  orders. 

IVlagnet  Wire. — This  is  becoming  slightly  easier,  and  it 
is  quoted  on  a  23-cent  base.  Until  a  month  ago  no  specific 
deliveries  were  being  promised.  At  present  jobbers  can 
give  delivery  in  from  three  to  four  months  of  both  the 
enameled  and  silk-covered  wire. 

Heaters. — Stocks  are  spotty.  It  is  reported  that  jobbers 
will  have  difficulty  in  getting  deliveries  from  the  factory 
until  the  first  of  the  year,  but  there  are  enough  in  stock 
here  to  take  care  of  a   normal   demand. 


SAN  FRANCISCO 

By  almost  imperceptible  degrees  conditions  have  so 
changed  that  a  buyers'  market  is  unmistakably  present. 
Stocks  are  beginning  to  pile  up  which  require  special  sales 
effort  to  move  them.  There  are  still  certain  kinds  of  rough- 
ing-in  material,  such  as  boxes  and  flexible  metallic  con- 
duit, that  are  eagerly  sought  among  available  sources,  but 
in  general  it  may  be  safely  said  that  jobbers  are  figuring 
very  closely  because  of  quickened  factory  output. 

The  railroads  are  increasing  their  electrical  purchases 
and  are  rapidly  resuming  their  pre-war  volume  of  buying. 
Moreover,  their  plans  seem  to  promise  within  the  next  year 
or  so  an   almost  unprecedented   increase   in  business. 

Shipyard  business  has  decreased,  and  several  of  the  war 
yards  have  closed.  Government  yards,  on  the  contrary, 
have  never  been  so  bu.sy.  This  is  because  of  the  enlarged 
Pacific  fleet. 

Credit  men  report  collections  fair  to  middling,  averaging 
about  fifty  days.  They  are  proportioning  quantity  orders 
from  dealers,  especially  for  household  appliances,  strictly 
in  accordance  with   a  conservative  rate  of  turnover. 

Schedule  Material. — Stocks  of  sockets,  switches,  cutoffs 
and  similar  articles  are  good,  although  some  sizes  of  fuses 
are  hard  to  get  in  packages.  Eastern  factories  are  making 
steady  progress  in  unfilled  orders. 

Motors. — Once  again  dealers  are  able  to  solicit  new  busi- 
ness, particularly  in  industrial  fields  hithei-to  untouched. 
The  motor  demand  is  still,  however,  far  in  excess  of  supply. 

Household  .Appliances. — The  California  co-operative  cam- 
paign is  mapping  out  an  intensive  advertising  campaign 
for  the  Christmas  season.  A  limiting  factor  is  lack  of 
stock.  There  is  an  excess  of  flatirons,  but  hardware  stocks 
will  melt  long  before  the  peak  of  the  holiday  demand  is 
reached.  The  call  for  the  larger  household  appliances  has 
slackened  in  spite  of  strenuous  efforts  to  increase  sales. 


SEATTLE— PORTLAND 

The  election  has  not  so  far  stimulated  business  in  Puget 
Sound  territory.  If  anything,  the  past  week's  sales  volume 
was  lighter  than  ever.  Aside  from  domestic  appliances 
electrical  merchandise  is  moving  very  slowly.  Movement  of 
schedule  materials,  conduit  and  similar  articles  used  in 
building  construction  is  showing  a  daily  decrease.  Motors 
and  heavy  power-apparatus  sales  are  negligible  and  the 
call  for  pole-line  equipment  and  street-lighting  facilities 
is  at  a  minimum.  Optimistic  authorities  believe  the  new 
year  will   usher   in   a   change   for   the   better,   while    others 


hold  that  nothing  much  of  consequence  will  transpire  until 
early  spring.  Stocks,  with  the  exception  of  conduit,  are  in 
good  shape,  and  replacements  in  most  cases  are  easy  to 
obtain.  "There  is  a  surplus  of  labor,  both  skilled  and  un- 
skilled, and  lumber  mills,  logging  camps  and  larger  indus- 
trial plants  are  cutting  down  forces.  In  the  case  of  mills 
and  camps  many  plants  in  both  Oregon  and  Washington 
have  closed  down  altogether.  A  cut  in  wages  of  lumber 
workei-s  is  imminent;  in  fact,  several  mills  have  announced 
wage  cuts  approximating  .'iO  cents  a  day. 

The  general  situation  in  Portland  seems  to  be  that  many 
dealers  are  in  a  very  precarious  situation.  Their  assets 
e.xceed  their  liabilities,  but  inability  to  realize  on  these 
assets  because  of  slow  collections  has  brought  about  a 
rather  serious  condition.  Many  cancellations  of  ordei-s  have 
already  been  made,  and  in  most  cases  buying  is  from  hand 
to  mouth.  Portland  jobbers  report  business  good  at  the 
present  time — in  fact,  somewhat  better  than  was  expected 
a  few  weeks  ago.  Stocks  are  improving  very  materially, 
with  the  exception  of  porcelain.  Conduit  stock  is  good  now. 
At  the  present  rate  jobbers  will  be  able  to  catch  up  on 
back  orders  within  the  next  thirty  or  forty  days.  Line- 
construction  tools,  "Economy"  fuses  and  lamp  guards  show 
a  slight  advance.  Conduit  in  small  quantities  shows  a  10 
per  cent  increase,  but  in  large  quantities  there  has  been  no 
change.  Single-braid  rubber-covered  No.  14  wire  has 
dropped  from  $13.75  per  1,000  ft.  to  $13.10. 

Lamp  Cord. — Cotton-covered  No.  18  has  dropped  from 
$33.30  per  1,000  ft.  to  $31.40. 

Domestic  Appliances. — In  Seattle  and  Puget  Sound  cities 
washing  machines,  ironers,  vacuum  cleaners,  flatirons  and 
percolators  are  moving  well.  In  the  smaller  towns  and 
rural  communities  campaigns,  including  house-to-house 
solicitation,  window  demonstrations  and  newspaper  adver- 
tising, are  producing   good   results. 


SALT  LAKE  CITY— DENVER 

Although  no  tangible  effects  of  the  national  election  are 
discernible  yet  there  is  a  decided  feeling  of  relief  and  a 
looking  forward  to  improved  business  among  electrical 
jobbers  and  dealers.  Actual  trade  conditions  are  not  much 
improved  over  the  past  week.  In  many  agricultural  sec- 
tions farmers  are  holding  their  wheat  and  potatoes  for 
higher  prices.  As  a  result  money  continues  scarce  and 
buying  by  consumers  is  at  a  low  ebb.  One  large  retail 
concern  with  more  than  twenty  branches  in  Utah  and 
Colorado  reports  that  the  month  is  not  coming  up  to  ex- 
pectations based  on  crop  forecasts.  Crops  are  bountiful, 
but  marketing  is  proceeding  slowly. 

There  is  hesitancy  on  the  part  of  electrical  dealers  to 
yield  to  the  impulse  of  price  cutting  as  they  believe  that 
the  electrical  trade  will  remain  stable  for  several  months 
to  come  so  far  ;>s  price  schedules  are  concerned.  There 
is  little  building  under  way.  Contractors  report  that  they 
are  employing  no'  •"'>ro  than  one-fourth  of  their  normal 
building  force.  Revived  building  activity  is  looked  for  in 
the  early  spring,  but  it  is  expected  that  the  coming  winter 
will  be  very  quiet. 

The  credit  situation  is  said  to  be  steadily  improving, 
although  there  are  still  long  delays  in  collections.  Special 
advertising  campaigns  are  being  put  over  by  offering  liberal 
arrangement  of  time  payments.  "Edison  Day"  was  ob- 
sei'ved  recently  by  the  leading  contractors,  dealers  and  job- 
bers of  Idaho.  Discussion  and  special  demonstrations  of 
merchandising  were  a  feature  of  the  convention,  while  care 
and  display  of  stocks  was  another  topic  taken  up.  A  "fill 
your  socket"  campaign  is  to  be  carried  vigorously  to  every 
part  of  the  state.  As  a  special  inducement  to  the  trade 
Tjower  companies  are  filling  sockets  and  allowing  the  charge 
to  be  made  on  the  monthly  bill  for  ser\ice. 

Porcelain. — Stocks  have  been  very  short  for  months,  but 
contractors  report  that  they  are  now  able  to  get  their 
orders  filled   at  a   satisfactory  rate. 

Christmas  Tree  Outfits. — An  unusual  effort  is  being  made 
by  jobbers  to  put  this  seasonal  commodity  on  the  market. 
Safety  and  attractiveness  of  a  Christmas-tree  adornment 
are  the  selling  points  being  urged. 
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New  Apparatus  &  Appliances 

A  Record  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


is  removable  and  when  not  operating 
locks  automatically  with  the  opening 
at  the  top.  The  washer  has  a  capacity 
of  six  sheets,  occupies  a  floor  space  24 
in.  X  30  in.  and  weighs  285  lb. 


Inclosed  Cut-Out 

An  inclosed  cut-out  to  be  used  in  con- 
junction with  safety  service  switches 
has  been  developed  by  the  Square  D 
Company,  Detroit,  Mich.  This  cut-out 
No.  35,211  matches  the  Square  D  in- 
closed switches.  It  is  designed  for 
three-wire  service  with  two-wire  dis- 
tribution or  two-wire  service  with  two- 


SAFETY    INCLOSED    CUT-OUT 


wire  distribution.  The  ends  are  open 
to  take  any  standard  class  "A"  end  plate. 
It  is  provided  with  two  1-in.  and  two 
5-in.  knockouts  on  each  side  and  two 
i-in.  and  one  ^-in.  knockout  at  top  and 
bottom  in  the  back  of  the  box.  It  is 
designed  for  30-amp.,  125-volt  plug 
fuses.  The  depth  is  31  in.  and  the 
weight  4  lb. 


is  saturated  with  rubber  before  being 
woven.  The  fabric  for  one  tire  is 
woven  in  a  continuous  length,  thus 
avoiding  the  necessity  for  laps  and 
joints.  

Thirty-two- Volt  Generating 
Plant 

The  engine  of  the  32-volt  farm -light- 
ing plant  made  by  Carlton,  Young  & 
Catlin,  Inc.,  Grand  Central  Palace,  New 
York  City,  follows  as  nearly  as  pos- 
sible standard  automobile  practice.  A 
number  of  parts  are  interchangeable 
v.ith  those  of  the  Ford  automobile 
engine,  including  piston,  connecting  rod, 
time  gears,  valves,  valve-spring  seats, 
etc.  The  specifications  include  a  11- 
kw.,  37i-volt,  direct-current,  1,200- 
r.p.m.  generator,  directly  connected  to 
a  single-cylinder  engine.  The  switch- 
board is  mounted  on  the  generator 
frame.  The  engine  is  designed  to  run 
on  kerosene,  gasoline  or  alcohol. 


Battery  Charging  from  Alternat- 
ing-Current Line 

.Apparatus  for  continually  charging 
storage  batteries  while  in  service  from 
an  alternating-current  line  has  been 
developed  by  the  Valley  Electric  Com- 
pany, 31.">7  South  Kings  Highway,  St. 
Louis,  Mo.  With  this  system  the  bat- 
tery is  continuously  given  a  small 
charge  from  an  alternating  -  current 
line  through  a  rectifier.  This  vibrat- 
ing-type  rectifier  is  made  for  any  com- 
mercial f  retiuency  and  voltage,  has  only 
one  moving  element  and  operates  in 
any   position   automatically. 


Toggle  Switch  for  Household 
Appliances 

A  toggle  switch  for  mounting  on 
electrical  household  appliances  has 
been  developed  by  the  Bryant  Electric 


rOR    MOUNTING    ON    APPLIANCES 

Company,  Bridgeport,  Conn.  The  base 
is  of  porcelain,  the  covers  are  polished 
nickel-plated  brass.  The  manufacturer 
identifies  this  device  by  catalog  No.  2902. 


Loom  for  Weaving  Tire  Fabrics 

A  machine  designed  to  weave  a  rub- 
ber-saturated yarn  and  bead  into  a 
fabric  securely  cemented  between  each 
ply.  automatically  completing  the  con- 
struction of  the  carcass  in  one  opera- 
tion, has  been  developed  by  the  Auto- 
matic Tire  Machine  Corporation,  23 
Falls  .Street,  Niagara  Falls,  N.  Y.  The 
machine  is  entirely  electrically  oper- 
ated, the  bobbin  being  moved  from  one 
side  to  the  other  by  magnetic  action 
and  the  pickers  being  actuated  by  sole- 
noids.    The  yam  going  into  the  fabric 


Automatic  Safety  Valve  for  Oil- 
Filled  Transformers 

A  safety  valve  to  relieve  abnormal 
pressure  in  oil-filled  transformers  has 
been     developed     by     the     Pittsburgh 


FOR     RELIEVING     PRESSURE     INSIDE 
OIL-FILLED   TRANSFORMER 

Transformer  Company,  Pittsburgh,  Pa. 
An  adjustable  spring  holds  a  plate  from 
the  inside,  closing  an  outlet.  It  is 
claimed  that  the  valve  is  automatic 
and  that  after  it  has  relieved  the  pres- 
sure it  will  immediately  reset  and  thus 
prevent  rain  or  snow  from  entering  the 
tiansformer. 


Aerating  Mixer  for  Kitchen  Use 

A  mixer  which  aerates  and  mixes 
foods  and  liquids  is  being  marketed 
under  the  name  of  "Whip-.'Ml"  by  the 
Air-0-Mix  Corporation,  50  East  Forty- 
second  Street,  New  York  City.  The 
mixer  is  operated  by  a  universal  motor 
incased  in  a  housing  of  brass  casting 
nickel-plated.  The  device  is  12  in.  high 
and  draws  less  current  than  a  50-watt 
lamp. 

Two-Spindle  Electrical  Drill 

A  two-spindle  drill  for  drilling  two 
holes  5  in.  apart  has  been  designed  by 
the  Black  &  Decker  Manufacturing 
Company,  Towson  Heights,  Baltimore, 
Md.  The  handle  of  the  drill  is  like 
that  of  an  automatic  pistol,  and  a  pull 
on    the    trigger    sets    the    two    bits    in 


Four-Heat   Disk  Stove 

A  disk  stove  equipped  with  a  regulat- 
ing plug  for  obtaining  four  degrees  of 
heat  has  been  developed  by  the  Waage 
Electric  Company,  6  Reade  Street,  New 
York  City.  An  aluminium  disk  is  used, 
as  this  metal,  the  maker  declares, 
th^-ows  off  heat  (luickly  as  it  is  a  good 
heat  conductor.  The  stove  is  built  on 
a  metal  deck  with  fiber  rests  to  avoid 
nuirring   the   table. 


Cylinder-Type  Clothes  Washer 

A  cylinder-type  clothes  washer  with 
all  moving  parts  inclosed  in  a  gray 
enameled  cabinet  has  been  developed 
by  Lan<lfrs,  Frary  &  Clark,  New  Brit- 
ain, Conn.     The  cylinder  weighs  19  lb.. 


DRILLS  TWO   HOLES   AT  ONCE 

motion.  A  second  pull  stops  the  drill. 
The  operator  can  control  the  tool  with- 
out changing  the  position  of  either 
hand.  The  two  spindles  have  chucks 
to  hold  J-in.  drill  bits. 
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Machine  to  Test  Permanence 
of  Dyes 

A  "Color  Fadc-Ometer"  to  test  the 
fastness  to  li^ht  of  colors  and  dyestuffs 
has  been  developed  by  the  Atlas  Elec- 
tric Devices  Company,  360  West  Su- 
perior Street,  Chicago.  It  is  said  that 
this  instrument  tests  dyes  in  a  few 
hours  as  completely  as  a  sunlight  test 
requiring  several  weeks.  Forty  tests 
can  be  made  at  one  time.  The  instru- 
ment operates  automatically  without 
an  attendant.  It  is  used  for  testing 
color  in  textile  proods,  paper,  leather, 
paints,  vai'nishes,  inks,  oil,  etc. 


Electric  Immersion  Heater 

A  new  immersion  water  heater,  the 
"Electro-Boil,"  the  smallest  model  of 
which  is  said  to  brin;;  cold  water  to 
the  boiling  point  in  three  minutes,  has 
been  developed  by  the  Milwaukee  Manu- 
facturing Company,  lliU!  Fond  du  Lac 
Avenue,  Milwaukee,  Wis.  This  device 
is  composed  of  a  metal  cylinder  with 
metal  disks  inside,  perforated  to  ad- 
mit a  ready  contact  with  water.  For 
operation  the  heater  is  simply  im- 
mersed in  water  and  the  current  turned 
on.  The  four  models  ranjie  in  size 
from  110  volts,  3  amp.  (designed  to 
boil  one  quart  of  water  in  seven 
minutes)  to  110  volts,  30  amp.  (to  boil 
one  gallon  of  water  in  one  minute). 


Automatic  Switch  for  Battery 
Charging 

An  automatic  switch  designed  to 
l)rotect  storage  batteries  while  they 
are  being  charged  by  preventing  a  re- 
verse flow  of  current  from  the  batter- 
ies through  the  generator  has  recently 
been  developed  by  the  Hartman  Elec- 
trical Manufacturing  Company,  Mans- 
field, Ohio.  This  switch  is  known  as 
the  "type  L"  automatic  switch.  When 
the  alternating-current  power  fails  a 
switch  automatically  disconnects  the 
batteries,  but  when  the  power  is  re- 
stored the  switch  automatically  closes 
again.  It  is  rated  at  30  amp.  and  can 
be  used  on  either  110-volt  or  220-volt 
circuits. 


mercial  voltages.  The  larger  sizes  have 
three  heats,  selected  by  means  of  a 
switch  on  the  heater  cord. 


HEATER  SCREWED  INTO  HOLE  IN  TANK 

diameter.  They  are  inserted  through 
the  walls  of  the  vessel  below  the  mini- 
mum water  level.  These  heaters  are 
made  in  different  capacities,  from  500 
watts  to  4,500  watts,  on  standard  com- 


Automatic  Stol^er  for 
Household  Use 

An  electrically  operated  automatic 
stoker  for  residences  is  now  being 
placed  on  the  market  by  the  Domestic 
Stoker  &  Manufacturing  Company  of 
Salt  Lake  City,  Utah.  The  device  con- 
sists of  a  stoker,  a  thermostat,  a  clock 
and  control  apparatus.  A  small  elec- 
tric motor  operates  the  stoker,  the  draft 
and  the  circuit-changing  mechanism. 
A  conveyor  carries  the  fuel  from  a 
hopper  containing  250  lb.  of  slack  coal 
to  an  oscillating  chute  projecting  into 
the  furnace,  whence  it  is  droppe<!  on 
the  center  of  a  conical  grate.  The  rate 
of  feed  may  be  varied  from  6  lb.  to  60 
lb.  an  hour.  The  thermostat  is  situated 
in  any  living  room.  To  insure  that  the 
fuel  bed  shall  be  replenished  periodi- 
cally irrespective  of  temperature  re- 
quirements, a  clock  is  provided  which 
causes  the  stoker  to  feed  a  certain 
amount  of  fuel  to  the  furnace  each  hour. 


HeKenerative  Receiver  and 
Vacuum-Tube  Unit 

In  the  "type  CR-3A"  short-wave  re- 
generative receiver  and  vacuum-tube 
unit  offered  by  A.  H.  Grebe  &  Company, 
Inc.,  70  Van  Wyck  Boulevard,  Richmond 
Hill,  N.  Y.,  the  usual  variometer  tuning 
elements   are   used,  but  a  departure  in 


iiMi'KiivEi)  rorPLiNc;  eliminates   one 

ADJUSTMENT 

coupling  design  has  been  effected  which 
eliminates  one  tuning  adjustment.  In 
the  position  ordinarily  occupied  by  the 
coupler  dial  a  standard  four-prong 
vacuum-tube  receptacle  and  grid  con- 
denser have  been  placed.  The  wave- 
length range  is  from   150  ra    to  375  m. 


Notes  on  Recent  Appliances 


Plug  and  Receptacle 

The  Electrical  Outlet  Company,  119 
West  Fortieth  Street,  New  York  City, 
has  developed  a  fixture  hanger  and  plug 
combined. 


Fractional-Horsepower  Motor 

Fractional-horsepower  motors  have 
been  placed  on  the  mai'ket  by  the  A-C 
Electrical  Manufacturing  Company, 
Dayton,  Ohio. 


Pressure  Switch 

The  Penn  Electric  Machine  Company, 
Des  Moines,  Iowa,  is  offering  a  pres- 
sure-controlled switch. 


Dishwasher 

A  dishwasher  has  been  placed  on  the 
market  by  the  Fitzgerald  Manufactur- 
ing Company,  Torrington,  Conn. 


Christmas  Tree  Lamp 

A  Christmas  tree  lamp  of  new  shape 
has  been  brought  out  by  the  Westing- 
house  Lamp  Company,  Bloomfield,  N.  J. 


Hair  Waving  Machine 

Hair  wavers,  both  electrically  heated 
and  heated  by  electric  stoves  are  being 
offered  by  Le  Bijou  Company,  186  North 
La  Salle  Street,  Chicago. 

Household  Radiator 

A  radiator  in  sizes  from  600  watts 
to  10,000  watts  is  being  offered  by  the 
Electric  Heating  &  Manufacturing 
Company.  Westlake  and  Republican 
Streets,  Seattle,  Wash. 


Water  Heater  Placed  in  Pipe 
Outlet  of  Container 

A  heater  for  application  to  water 
containers  provided  with  pipe  outlets 
has  been  recently  designed  by  the  Cut- 
ler-Hammer Manufacturing  Company, 
Milwaukee,  Wis.  These  heaters  fit 
threaded  pipes  of  11  in.  or  2  in.  inside 


Washing  Machine 

An  electric  washer  has  been  brought 
out  by  the  Fosston-Carpenter  Com- 
pany, 473  Cleveland  Avenue,  St.  PauL 
Minn. 


Flexible  Light   Holder 

A  flexible  industrial  light  holder  has 
been  placed  on  the  market  by  the  Sterl- 
ing Company,  Sterling,  111. 

Branding  Iron 

.•Vn  electrically  heated  branding  iron 
has  been  placed  on  the  market  by  the 
Detroit  Electrical  Branding  Iron  Com- 
pany, 710  Farwell  Building,  Detroit, 
Mich. 


Volt  Reader  for  Testing  Batteries 

In  describing  a  volt  reader  for  bat- 
tery testing  made  by  the  Service  Sta- 
tion Supply  Company,  30  East  Lamed 
Street,  Detroit,  Mich.,  the  wrong  ad- 
<lress  was  given  in  the  Electrical 
World  of  Oct.  2.  1920,  p.  712.  The  cor- 
rect address  is  that  given  above. 


Semi-Indirect  Lighting  Unit 

A  semi-indirect  lighting  unit  has  been 
developed  by  H.  G.  McFaddin  &  Com- 
pany, 38  Warren  Street,  New  York 
City. 


Battery  Bell 

Bells  and  buzzers  with  self-contained 
diy  batteries  have  been  brought  out  by 
the  Electric  Signal  Manufacturing  Com- 
pany. Inc.,  31  Tremont  Avenue,  Orange. 
N    .1. 


Washing  Machine 

The  Hogan  -  Spencer- Whitley  Com- 
pany, Erie,  Pa.,  has  placed  on  the  mar- 
ket a  washing  machine. 

Machinery  Blowing  Outfit 

The  Black  &  Decker  Manufacturing 
Company,  Towson  Heights,  Baltimore, 
Md.,  is  now  making  a  No.  46  portable 
electric  compressor  equipped  with  re- 
ducing valve,  hose  and  blow  gun. 
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THE  DOUOLAS-RUDD  MANl  FACTUR- 
ING  COMPANY,  Bronson.  Mich.,  raanuffic- 
turer  of  electric  battery  products,  connec- 
tions, etc..  has  filed  notice  of  an  increase  in 
capital  stock  from   $30,000  to  $236,00n. 

THE  WESTERN  APPLIANCE  MANU- 
FACTURING COMPANY,  Seattle.  Wash., 
is  planning  to  build  a  one-story  plant  at 
5623  -Duwamish  Avenue,  to  cost  about  »-a.;- 
000  exclusive  of  equipment.  The  plant  will 
be  used  to  manufacture  a  newly  designed 
electrical    ironing   machine. 

THE  -^^TSSTINGHOUSE  LAMP  COM- 
PANY 165  Broadway,  New  York  City,  has 
filed  plans  for  the  erection  of  a  four-story 
building,  80  ft.  x  400  ft.,  on  East  Michigan 
Avenue,  Indianapolis,  Ind.  The  cost  is  es- 
timated  at   about    $500,000. 

THE  UNITED  ELECTRIC  COMPANY, 
Canton,  Ohio,  has  filed  notice  of  incease  in 
capital  stock  from  S.TOO.OOO  to  $1,000,000. 
The  company  manufactures  suction  sweep- 
ers. 

THE  INDUSTRIAL  IGNITION  COM- 
PANY Flint,  Mich.,  is  planning  to  build 
a  new  power  house,   to   cost  about   $60,000, 

THE  REFRIGERATING  MACHINE  & 
HEATING  CO.MPANY,  Detroit.  Mich.,  has 
nied  notice  of  change  in  name  to  the  Re- 
frigerating  Machinery    Company, 

THE  SUNSHINE  SAFETY  LAMP  COM- 
PANY 1005  McGee  Street,  Kansas  City, 
Mo.,  is'  considering  plans  for  the  erection  of 
a  one-storv-and-basement  building,  50  tt, 
X  115  ft.,  on  Walnut  Street.  The  company 
manufactures  electric  lamps. 

THE  IDEAL  GAS  &  ELECTRIC  FIX- 
TURE COMPANY,  433  Broadway  New 
York  Citv,  manufacturer  of  brass  and  other 
metal  electric  and  gas  fixtures,  has  filed 
notice  of  increase  in  capital  stock  from  $lo,- 
000    to   $70,000. 

THE  EASTERN  ELECTRICAL  SUP- 
PLY COMPANY,  798  Broad  Street,  Newark, 
N  J.,  has  taken  over  the  three-story-and- 
bascment  building,  47  ft.  x  90  ft,,  at  88-90 
Academy  Street,  for  its  proposed  new  works. 

THE  ELECTRIC  STORAGE  BATTERY 
COMP.ANY,  Nineteenth  and  .Mlegheny 
Streets,  Philadelphia,  has  awarded  con- 
tract for  another  factory  building,  to  cost 
about  $100,000.  at  Us  new  plant  on  Rising 
Sun  Avenue. 

THE  ELECTRO-REFRACTORIES  COR- 
PORATION, Buffalo,  N.  Y.,  has  filed  notice 
of  increase  in  capital  stock  fom  $200,000 
to    $550,000. 

THE  UNION  ELECTRIC  &  MACHINE 
COMPANY.  Charleston.  W.  Va.,  lias  filed 
notice  of  increase  in  capital  stock  to  $.iO,000. 

THE  BERG-CLARK  ELECTRIC  rOM- 
PA.N'Y  10207  Euclid  .Vvenue.  Cli'veland, 
Ohio  is  planninK  to  erect  a  factory  and 
warehouse  at  St.  Clair  Avenue  and  East 
Fourteenth  Street,  Cleveland,  to  cost  about 
$50,000. 

THE  DIAMOND  CARBON  COMPANY, 
Wardvllle,  La.,  contemplates  additions  to 
Its  plant,  Including  the  installation  "t  ma- 
chinery,  to  cost   aliout    $250,000. 

THE  R.  D.  NtTTTALL  COMPANY, 
Pittsburgh,  Pa.,  has  established  pc-rni:meiU 
tiuarters  at  429  Title  and  Trust  Building. 
Philadelphia,  in  charge  of  R  F  Flske.  to 
handle  direct  all  business  other  than  elec- 
tric railroad  and  mine  haulagi-  supplies  and 
eciulpment. 

LANDERS,  FRARY  &  CLARK,  New  Krit- 
ain  Conn.,  are  considering  inereasiiii;  their 
cajiiial  stock  by  $1,000,000,  the  new  shares 
to  be  sold  to  stockholders  at  $25  each.  The 
proceeds  will  be  used  in  part  for  new  con- 
Htruotion. 

THE  GREENFIRLD  (MASS.)  TAP  & 
DIE  COHI'OKATION  Is  rifferlng  for  pub- 
lic subscription  $2,225,000  8  i>er  cent  cumu- 
lative preferred  stock  (par  $100),  a  part  of 
an  issue  of  $5,000,000.  The  company  hiis 
an    authorized    capital    stock    of    $11,500,000. 


of   which    $6,755,000    is   outstanding-   at   the 
present  time. 

THE  ROLLER-SMITH  COMPANY,  23: 
Broadway,  New  York  City,  announce:;  the 
appointment  of  L.  Brandenburger,  59  W'est 
Broadway.  Salt  Lake  City.  Uta'i,  as  it- 
representative  in  Utah  and  parts  o;  Ida'io. 
\^'yoming  and  Montana.  Mr.  Brandenburger 
will  handle  the  conipan>-'r,  entire  lin:  of  in- 
struments, meters  and  circuit  breakers  in 
tliat  territory  in  addition  to  representing 
the  Wagner  Electric  Manufacturing  Com- 
jiany,  the  Delta-Star  Electric  Company,  the 
American  Insulated  Wire  &  Cable  Company, 
and  the  Esterline  Company.  Mr.  Branden- 
burger was  formerly  with  tlie  Telluride 
Power  Company,  and  later  with  its  suc- 
cessor, the  Utah  Power  &  Light  Company, 
Since  1916  he  has  been  in  Salt  Lake  City  as 
a  manufacturer's  agent,  specializing  in  elec- 
trical apparatus. 

THE  CUTLER-HAMMER  MANUFAC- 
TURING COMPANY  has  again  increased 
the  space  of  its  New  York  City  office  at  50 
Church  Street.  This  is  the  fourth  increase 
since  tlie  company  has  occupied  space  in 
the  Hudson  Terminal  Building,  the  latest 
addition  being  on  tlie  ground  floor,  wliere 
the  new  offices  are  half  as  large  as  those 
on    the   nineteenth    floor. 

THE  GENERAL  ELECTRIC  COMPANY, 
Schnectady,  N.  Y..  has  recently  awarded 
the  contract  for  the  erection  of  an  addition 
to  its  plant  at  Lynn,  Mass.,  180  ft.  x  250 
ft.,  with  three  ells,  4u  ft.  x  40  ft.,  15  ft.  x 
40  ft.  and  12  ft.  x  20  ft.,  to  cost  about 
$150,000.  The  company,  it  is  stated,  will 
hold  in  abeyance  plans  for  its  proposed 
five-story  plant  at  Springfield,  Mass..  and 
will  ask  for  bids  in  1921.  The  building  will 
be  7  5  ft.   X  800  ft.   and  cost  about   $500,000, 

FRED  E.  RUSSELL,  contracting  engi- 
neer, who  recently  invented  an  insulated 
stove  which  heats  an  oven  on  all  six  sides, 
lias  moved  his  works  and  general  oflices  to 
Langhorne.  Pa.  He  also  maintains  an  of- 
fice in  the  Otis  Building,  Sixteenth  and 
Sanson!   Streets.   Philadelphia. 

THE  R.  H.  BEAUMONT  COMPANY,  319 
Arch  Street.  Philadelphia,  has  recently  es- 
tablished an  office  at  230  Fifth  Avenue, 
Pittsburgh,  Pa.  Thomas  Widdop  is  in 
charge. 

THE  HURON  STEEL  COMPANY, 
Cleveland  Ohio,  announces  that  it  has  made 
arrangements  with  the  \Y.  H.  Gilbert  Sales 
Company,  with  offices  in  Los  Angeles.  San 
Francisco,  Cal.,  and  Seattle,  Wash.,  as  Pa- 
cific Coast  agent  to  handle  its  products  and 
those  of  its  subsidiary,  the  Ohio  Steel 
Products  Company,  which  include  boiler 
tubes,  lap  and  butt  weld  pipe,  acetylene 
welded  tubing,  rigid  and  fiexible  conduit 
ami    metal    molding. 

THE  PEERLESS  INSULATED  WIRE  & 
CABLE  CO.Ml'.ANY,  Pennington.  N.  .1.,  has 
made  arrangements  for  tlie  construction  of 
an  addition  to  its  works  for  the  manufac- 
ture of  Weatherproof  wire  proiluots.  to  cost 
about    $50,000. 

THE  CROTTSE-HINDS  COMPANY, 
Syracuse.  N.  Y.,  manufacturer  of  condulets 
and  other  electrical  jiroilucts.  has  removed 
its  Philadelphia  oMlee  from  the  Franklin 
Trust  Building  to  the  Otis  Building,  wliere 
it    has   much    larger   quarters. 

THE  GASSER  MANUFACTURING  COM- 
I'-\.\Y  Trenton.  N.  ,1..  recently  incorporated 
Willi  a  capital  st.iek  of  $500. nun.  is  planning 
to  erect  a  new  factory,  inn  ft.  x  inn  ft.,  for 
the  manufacture  of  siiecial  electrical  equip- 
ment The  cost  of  the  building  la  esti- 
mated at  about  $85.nno  The  comi>any  has 
established  temporary  offices  at  402  Geen- 
wood    Avenue, 

THE  HEITLE  ELECTRIC  HEATER 
roMPANY,  Cleveland,  Ohio,  has  made  ar- 
rangements with  the  Chamber  oft:om- 
merce  of  Massillon,  Ohio,  to  locate  in  that 
city.  It  will  establish  a  plant  there  to 
manufactun-  electric  healing  cquipmonl  for 
resUleiiees 


THE  GENER.A^L  ELECTRIC  COMP.\NY 
has  purchased  a  large  site  in  Atlanta,  Ga.. 
and  has  begun  construction  on  what  will  be 
one  of  the  largest  electrical  warehouses  in 
the  South.  The  preliminary  construction 
will  provide  for  warehousing  space  amount- 
ing to  approximately  100.000  sq.ft,  with 
plans  for  extensions  as  requirements 
demand.  The  new  location  was  chosen 
v.ith  a  iiarticular  view  of  providing  freight 
and  express  terminal  facilities,  and  it  is 
expected  that  the  building  will  be  ready 
for  occupancy  by  .\pril   1,   1921. 


Foreign  Trade  Opportunities 


Following  are  listed  ojiporlunities  to  enter 
foreign  marl\ets.  AA'liere  the  item  is  num- 
bered further  information  can  be  obtained 
from  tile  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number. 

A  commercial  agency  in  Inaia  (No. 
33,926)  desires  to  import  various  American 
products,   including   electrical   goods,   etc. 

A  firm  in  Sweden  (No.  33,929)  desires 
direct  communication  with  .American  manu- 
facturers of  coi)i)er  wire,  cables,  bars  and 
slieets,  brass  wire,  bars  and  sheets,  and 
aluminum  sheets. 


Foreign  Trade  Notes 


.\JI.\LGAMATI(TX    IN    JAPAN, — In    the 

hope  of  stabilizing  the  elecrical  industry 
in  Japan,  tlie  government  there  is  reported 
as  intending  to  amalgamate  all  the  elec- 
trical interests.  It  is  thought  that  such 
a  combination  would  make  the  development 
of  water  power  easier  anci.  more  economical 
and  simplify  the  raising  of  capital. 

T  H  E  lNTERXATION.\L  WESTERN 
ELECTRIC  COMPANY,  New  York,  is  plan- 
ning the  oiiening  of  a  new  brancli  at  Singa- 
pore in  tile  Malay  Peninsula.  The  new  office 
will  handle  the  trade  of  the  Straits  Settle- 
ments, the  Federated  Malay  States.  Borneo, 
Siam,  Ceylon,  Burma  and  the  Dutch  East 
Indies, 

GREAT  INCREASE  IN  USE  OF  ELEC- 
TRICITY IN  SWEDE.N. — Owing  to  the 
scarcity  an<l  the  higli  cost  of  coal  in  Sweden 
the  v",ovelopment  of  water  iiower  to  supply 
electricity  for  rail\\'ay.  mining  and  indus- 
itrial  purpo.ses  is  incr<'asing  rapidly.  The 
existing  hydro-electric  plants,  it  is  stated, 
are  capable  of  generating  1.150,00(1  lip., 
while  works  umler  construction  will  soon 
add  another  250.000  lip.  The  equiiuneiit  of 
the  plants,  such  as  turbines,  generators, 
transmission  lino,  etc.,  is  largely  of  Swedish 
manufacture,  but  some  of  ■the  distributing 
apparatus,  motors,  et(X,  have  been  im- 
portei'.  Four  large  generating  stations 
belong  to  the  state  and  thirty-two  (of  mor. 
than  S.nno  hp.  caiiacity)  to  private  com 
panics.  The  railway  from  Kiruna  to  the 
Norwegian  frontier  was  electrified  some 
yeare  ago.  The  Kiriina-I.,ulea,  StockholTn- 
Gothenberg  anil  Nordmark-Klaralfoen  lines 
are  now  being  equiiiiied  for  electrical  op 
eration.  At  present  19,(ion  km.  of  electri. 
transmission  lines  are  owned  by  privat' 
companies.  The  government  is  empowereil 
to  :jrant  loans  to  private  companies  for 
carrying  out  hydro-electric  enterprises, 
while  H.onn.noo  crowns  have  been  vot»d 
for  completing  the  work  of  introducing 
oleilrie   traction    on    th.'   state  railways. 
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GENERATOnS  AND  lOXCITEIlS.  —  The 
General  Electric  Company,  Schenectady. 
N.  Y.,  has  l.sMuml  Inilliliii  No.  td.iHTA. 
superBidiriK  No.  40.(117,  which  tlcscrilies  It.-i 
small  (linct -current  eeiierator.s  and  exciters, 
type  M  L.. 

INSULATED  WIRE  AND  CARLE.— The 
Okonite  Company.  Passaic.  N.  J.,  has  Just 
publl.shed  a  ini-paRe  illustrated  handbook, 
covering   iiisiilate<l    wire  and   cable. 

.SPLICING  MATERIAL. —  The  Okonlle 
Company.  Passaic,  N.  J.,  has  Issued  a  foidei- 
entitled  "Splired  for  Life."  on  insulating 
tape,  cement  and   Manson   friction  tape. 

F.ANS. — The  Rohhins  .St  Myers  Company, 
SplnKllcld,  Ohio,  has  issued  domestic  cata- 
los  No.  1153,  dated  Nov.  I.  on  "Electric 
Eans  for  A.C.   ami   D.C.  Circuits." 

GRAPHIC  METERS.  —  The  Estcrllne 
Company.  Indianaiioliii.  Ind..  is  sending  out 
a  circular  entitled  "What  Shall  It  Profit  a 
Man?" 

COTTON-MILL  DRIVE.  —  The  Westlng- 
house  Electric  &  ManufactiirinK  Company 
1ms  issued  leaflet  llUli.  which  ilesorihes  and 
illustrates  "lOlt-ctric  Drive  for  <'otton  Olien- 
ers  and  Pickers." 


New  Incorporations 


THE  ROSS  ELECTRIC  APPLIANCES, 
Ltd.,  Toronto,  Ont..  has  bien  incorporated 
by  Charles  .\.  llarron.  :;BS  Slierbourne 
Street:  ,Iohn  II.  Ross.  William  .\.  Irwin 
and  others.  The  company  is  capitalized  at 
$40,000  and  proposes  to  maiuifacturi'  elec- 
trical supplies  as  well  as  appliances,  motors, 
etc. 

THE  CALIFORNIA  AITTOM.VTIC  LIGHT 
COMP.\.NY.  71.'')  South  Flower  Street.  Los 
Angeles.  Cal..  has  been  oi'Ranizt.'d  by  1'^.  P. 
Clarke  and  others  to  manufacture  electric 
.ind  other  liKhtin);  i(iuipment. 

TlIK  RCItAL  LIGHT  &  POWER  COM- 
P.ANV.  Kimliallton.  Iowa,  has  been  Incor- 
porated with  a  capital  stock  of  $25,000. 
Olaf  Hanson  is  i)resident  of  the  Rural  com- 
pany. 

THE  CO.VSOMDATED  ELI5CTRIC  COM- 
PANY. Muscatine.  Iowa,  has  been  incor- 
porated with  a  capital  stock  of  $10,000. 
The  otlleers  are  F.  C.  Stroup.  president,  and 
R.   R.   Miller,  secretary  and   treasurer. 

THE  CORWIN  ELIOt^TRIC  COMPANY. 
Lafayette,  ind..  has  bct.'ii  incorporated  by 
Elmer  E.  Corwin.  S.  .M.  Johnson  and  Will- 
lam  Stone.  The  company  is  eapitalizid  at 
$10,000  and  proposes  to  manufacture  tele- 
phone anil  electrical  appliances. 

THE  LIVE  WIRE  ELECTRIC.\L  .\P- 
PLIANCH  COMPANY.  181  Grillith  Street. 
Jersey  City.  N.  J.,  has  been  organized  to 
manufacture  electrical  devices.  Edward 
Mohlen  is  one  of  the  incorporators. 

THE  LYONS  ELECTRIC  APPLIANCE 
COMPANY.  Bridpreton.  N.  J.,  has  been  In- 
corjiorated  by  John  P.  Lyons,  U.  Elmer 
Shoemaker  and  Frank  R.  Macon.  The 
company  Is  capitalized  at  $100,000  and  pro- 
poses to  manufacture  electrical  appliances 
iid    equipment. 

THE  FERNANDO  C.  MESA  COMPANY. 
Newark,  N.  J.,  has  been  chartereil  with  a 
capital  stock  of  $l..'>oo.000  to  manuf.ioture 
electrical  wiring  devices  and  equipment. 
The  company,  it  is  understood,  will  be  lo- 
cate<l  in  tlie  plant  on  Chancellor  .\venue 
In  the  Waverly  section,  for  the  manufac- 
ture of  ammunition,  now  oecupi'-d  Ity  the 
above  concern.  The  incorporators  ari-F.  C. 
Meso.  Roy  J.  Harding.  James  Mango  and 
Joseph   Price. 

THE  GI\\RANTEE  BATTERIES.  I-TD  . 
Ouelph,  Ont..  has  been  incorporated  by 
Charles  L.  Dunbar.  Loo  W.  Goitz.  James 
SuUierland  and  others.  The  comiiany  is 
capitalized  at  $:!00,000  and  proposes  to  man- 
ufacture   tools,    electrical    eiiuipment,    etc. 

THE  COAST  REFRIGERATI.NG  FACIL- 
ITIES. INC..  Atlantic  City,  N.  J.,  has  been 
Incorporated  bv  II.  11.  Jfunlngs,  George  S. 
Brooks  and  tVilliam  C.  Marshall  The 
company  is  capitalized  at  $400.iiiiii  and  pro- 
poses to  manufacture  refrigerating  ma- 
chinery and  apiKiratus. 

THE  WEIDMAN  &  MOHR  MACHINE 
COMP.ANY,  Lancaster,  Pa.,  has  been  char- 
tered by  James  P..  Weidman.  Charles  A. 
Mohr  and  \V.  M.  Muri)hy.  The  company 
Is  capitalized  at  $SOO,000  and  i>roi>oses  to 
manufacture  machinery  and  tools,  including 
electrical  apparatus. 


Construction 

Mews 


Pi'ojects.  Plans.  Bids  and  Contract.«, 
Contemplated  or  Under  Way 


Middle  Atlantic  States 

CON<"ORD,  N.  Y— The  Iroipiois  Utilities, 
Inc..  City  Hank  Building.  Syracuse,  has  ap- 
plied to  the  State  Public  Service  Commission 
for  permission  to  construct  an  extension 
of  its  system  in  Concord.  B.  H.  Shepard 
is    president. 

FOWLER.  N.  Y— The  State  Public  Ser\-- 
Ice  Commission  has  granted  the  St.  Law- 
rence Transmission  Comiiany.  Potsdam, 
permission  to  construct  an  electric  plant  in 
Fowler    (Gouverneur   P.   O.). 

MASSENA.  N.  Y. — The  Louisville  Power 
Corporation,  Walter  (?.  Wilson  president, 
contemidates  the  erection  of  a  hydro-elec- 
tric plant  on  the  St.  Lawrence  River,  H.  L. 
Cooper  &  Company,  101  Park  Avenue.  New 
York  City,  is  engineer.  . 

NEW  YORK,  N.  Y  — New  bids  will  be  re- 
ceived by  the  Board  of  Education,  ,'500  Park 
Avenue,  until  Nov.  22  for  the  Installation 
of  electrical  equipment  to  cost  about  $40.- 
000,  in  Public  School  No.  62.  Borough  of 
The  Bronx.  C.  B.  J.  Snyder,  twenty-eighth 
floor.  Municipal  Building,  is  engineer. 

NIAGARA  FALLS.  N.  Y— The  Lower 
Niagara  River  Power  &  Water  Su|)ply,  J.J, 
Albright  president.  Lewiston.  contemplates 
the  erection  of  a  hydro-electric  plant.  H.  L 
Cooper  &  Company.  101  Park  Avenue.  New 
Yorlc  City,  is  engineer. 

NEW.XP.K.  N.  J.  —  A  referendum  was 
passed  at  the  recent  general  election  for  the 
Installation  of  an  electric  and  gas  light, 
heat  and  iiower  idant.  Commissioner  Ray- 
mond is  director  of  the  Department  of 
Streets    and    Public    Impi-ovements. 

ALTOONA.  PA.— The  Logan  Valley  Elec- 
tric Railway  Company.  Eleventh  Street  and 
Twelfth  Avenue,  contemplates  the  conslrue- 
tion  of  about  3  miles  of  new  line,  connect- 
ing present  system,  at  a  cost  of  about 
$40,000.      Francis  Tingley  is  chief  engineer. 

ERIE,  P.-\. — Extensions  to  the  municipal 
fire-alarm  system  to  cost  about  $86,000  are 
being  planned  by  City  Electrical  Engineer 
Crane. 

FREEMANSBURG,  PA— The  New  Jer- 
sey Zinc  Company  contemplates  making 
changes  in  its  power  equipment,  installing 
additional  motors,  rearrangment  of  drives, 
etc.      II.    .\.    Baruch    is   sui>erintendent. 

ABERDEEN,  MD. — Bids  will  be  received 
by  the  Constructing  Quarterma.ster,  .Aber- 
deen Proving  Ground,  until  Nov.  18  for  the 
erection  of  a  generator  house  and  other 
buildings.  Plans  and  specification  may  be 
obtained   at   the   above   address. 

BALTIMORE,  MD. — The  rebuilding  of  its 
Tiowur-plant  building  is  contemplated  by  the 
Church  Home  &•  Infirmary.  Rev.  Dr.  A.  C. 
Powell,  chairman,  Stoney  Run  Lane.  Uni- 
versity Parkway.  Wyatt,  &  Nolting.  Keyser 
Building,   are  architects. 

BALTIMORE.  MD. — Plans  for  the  instal- 
lation of  a  'phone  .and  signal  system  as  a 
guard  against  theft  are  under  consideration 
by  Col.  E.  .Austin  Baughman.  automobile 
commissioner  of  Maryland.  Plans  include 
the  in.<4tallation  of  a  switchboarti  to  cost 
about    $5,000. 

CHARLESTON,  W.  VA.— The  Bureau  of 
Yarils  .-ind  Docks.  Nav>-  Department, 
Washington,  D.  C,  contemplates  the  in- 
stallation of  substation  switchboards. 
(Specifications    430S. ) 


North  Central  States 

DETROIT.  MICH — Plans  are  under  way 
by  Louis  Kamper.  architect.  751  Book 
Building,  for  the  erection  of  a  meat  prod- 
ucts factory  for  the  Orling  Brothers.  Heidel- 
berg and  Elmwood  .Avenues,  to  coat  about 
$200,000.  Electric  light  equipment  and 
motors    for   machines    will   be    installed. 

DETROIT.  MICH. — Bids  will  be  received 
by  Harry  Brabyn.  secretary  of  the  Board 
of  Fire  Comralssioners.- Wayne  and   Lamed 


.Streets,  until  Nov  22  for  the  erection  of  a 
|iumi>lng  station.  Bids  will  also  he  re- 
leived  at  a  later  date  for  two  motor-gener- 
ator sets  for  the  operation  of  pumps  and 
•  lectrlcal  generating  equipment  for  lights. 
Smith,  llinchman  &  Grylls.  710  Washington 
.\rcade,    are    engineers. 

DETROIT,  MICH. —  The  Michigan  Ele- 
vated Railway  Comiiany.  711  Dime  Bank 
Builillng,  has  api)lied  to  the  State  Public 
I  tilities  Commission  for  permission  to  con- 
struct a  first  unit  of  an  elevated  railway 
system  from  Detroit  to  Royal  Oak,  to  cost 
about  $191,000  per  mile.  Plans  include  an 
electric    transmLssion    line. 

MENOMINEE,  MICH.  —  The  Michigan 
Electro-Chemical  Company  contemplates 
Improvements  to  its  power  plant  including 
the  installation  of  additional  equipment. 
Cabin  &  Douglas,  217  West  Water  Street 
Milwaukee,   are  engineers. 

ASHTABULA,  OHIO.  —  An  issue  of 
$1,000,000  In  bonds  for  the  erection  of  a 
new  electric  light  and  power  plant  was 
carried    at    a    recent    election. 

EASTON.  OHIO. —  The  County  Commis- 
sioners have  granted  W.  T.  McCabe  a  fran- 
chise to  erect  and  maintain  an  electric 
transmission  line  In  Preble  County. 

HITRON.  OHIO. — An  issue  of  $42,000  in 
bonds  for  improvements  to  the  electric  light 
plant    was    recently    voted    on. 

SPRINGFIELD.  ILL.— Bids  will  be  re- 
ceiveil  at  the  ortlce  of  the  supervising  archl- 
•tect.  Tre.asury  Department.  Washlnprton. 
D.  C.  until  Nov.  24.  tor  conduit  and  wiring 
changes  in  the  i>ost  ollice  and  court   house. 

GREEN  BAY.  WIS.— The  De  Pere  Light 
&  Power  Company  contemplates  improve- 
ments and  extensions  to  cost  about  $150  - 
000. 

MARSHFIELD.  WIS.  —  The  Board  of 
Public  Works  has  plans  under  way  for  the 
erection  of  an  addition  .to  the  jiower  house 
to  cost  about  $25,000.  John  Seubert  is  citv 
clerk. 

MILWAUKEE.  \^^S.  —  The  Milwauki>e 
Bridge  Company.  C.  Trlmbarn  president, 
140O  Thirly-fourlh  Street,  contemplates  im- 
provements to  its  power  plant.  Cahlll  & 
Douglas.  217  West  Water  Street,  are  engi- 
neers. 

NORWALK,  WIS— The  Wisconsin  River 
Power  Company.  IMadison,  is  considering 
the  extension  of  its  lines  to  this  place  at  a 
cost  of  about   $14,000. 

WAI'SAIT,  WIS— The  Wisconsin  Vallev 
Electric  Company,  206  Third  Street,  contem- 
plates the  erection  of  a  6. 000. hp.  electric  and 
water-power  plant  and  dam  at  this  place 
to  cost  about  $600,000.  L.  A.  DeGuere. 
Grand    Rapids.   Mich.,   is   engineer. 

WEST  BEND,  WIS. — Bids  are  being  re- 
ceived by  the  Miller  S|>outing  Company.  Inc. 
P.  O.  Box  4  25.  for  equipment  to  cost  about 
$20,000  for  new  factory,  including  twelve 
220-volt.  60  cycle,  three-phase  motors, 
switchboard,    etc. 

NEW  PRAGUE.  MINN.— A  meeting  of 
the  City  Council  was  held  recently  for  the 
purposi'  of  discussing  the  construction  of  iin 
electric  light  plant.  J.  F.  Bruzek  is  city 
clerk. 

CALAMUS.  IOWA.— The  Iowa  Electric 
Company.  Cedar  Rajiids.  contemplates  the 
erection  of  a  transmission  line  from  this 
place   to   the   Wapsisinicon    River  vicinity. 

DAVENPORT,  IOWA.— The  city  officials 
contemplate  repairs  to  the  street-liglwing 
system.      Hugo  Moeller  is  city  clerk. 


Southern  States 

MACON.  MISS — An  issue  of  $25,000  in 
bonds  will  be  submitted  to  the  voters  on 
Nov.  15  for  the  purpose  of  improving  and 
repairing  the  light  and  water  plants. 

COTTER.  ARK. — The  Dixie  Power  Com- 
iiany, W  V.  Powell  president.  Title  Guar- 
anty Building.  St.  Louis,  Mo.,  is  having 
plans  iirepared  for  the  erection  of  a  hydro- 
electric dam  on  the  AXliite  River.  Col. 
Henr>-  A.  Allen.  2.1  Metroiwlilan  Block. 
Chicago.    111.,    is   engineer. 

BIO  HEART.  OKLA.  —  The  Big  Heart 
Light  &•  Power  Company,  n^cently  incoriK)- 
rated.  contemplates  the  installation  of  two 
units  and  will  purchase  transfomt  rs. 
meters,   etc.      P.   J     ^linck    is   secretary 

LOCUST  GROVE.  OKLA— The  city  offi- 
cials have  ai)i>ointed  V.  V.  Long  &  Com- 
pany, engineers.  Colcord  Building.  Okla- 
homa City,  to  make  sur\'ey  for  a  transmis- 
sion line  and  distribution  system  to  cost 
al>out    $35,000. 
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FORT  WORTH.  TBX. — Thomas  Holiday, 
Longview,  has  plans  under  way  for  the 
erection  of  an  electrically  operated  sawmill 
at  800  North  Houston  Street,  to  cost  about 
$250,000. 

TERRELL.  TEX. — The  City  Commission 
will  receive  new  bids  for  furnishing  and  in- 
stalling two  5-in.  two-stage  electrically 
driven  centrifugal  pumps.  500  to  800  gal. 
per  minute  against  a  200-ft.  head,  direct- 
connected  to  a  two-phase  or  three-phase. 
60-cycle,  2.200-volt  electric  motor  adequate 
to  operate  pumps  at  full  capacity  ;  installa- 
tion to  be  made  complete  with  all  electric 
wiring  etc.  :  also,  as  a  counter  proposition. 
for  two  5-in.  three-stage  centrifugal  pumps. 
500  to  800  gal.  capacity,  belted  to  two  or 
three  75-hp.  oil  engines  of  high  compression 
type.      Former   bids   were    rejected. 

WAXAHACHIE,  TEX.— The  City  Council 
has  voted  to  hold  an  election  soon  for  the 
purpose  of  submitting  to  the  voters  a  propo- 
sition to  issue  $9,000  in  bonds  for  the  erec- 
tion   of  a    municipal    electric    lighting  plant. 


Pacific  and  Mountain  States 

ILW\CO.  W.ASH. — It  is  reported  that  the 
town  officials  are  considering  the  purchase 
of  the  distribution  system  of  the  North 
Shore  Light  &  Power  Company  and  the  in- 
stallation of  a  l.ono-kw.  generating  plant. 
E.    E.    Wood    is    manager. 

LA.  CENTER.  WASH. — The  installation 
of  an  electric  lighting  system  at  this  place 
is  contemplated. 

SE  \TTLE  W.ASH.  —  The  Pacific  Coast 
Coal  'company,  L.  C.  Smith  Building,  has 
petitioned  the  King  County  Commissioners 
for  permission  to  erect  poles  and  wires  tor 
a  13  OOO-volt  electric  transmission  line  from 
its  Hyde  mines  to  its  Black  Diamond  Mines. 

VANCOUVER,  WASH.  —  .According  to 
N  J.  Blagen.  the  Blagen  Sawmill  will  be 
erected  below  the  city  at  a  cost  of  about 
$140  000  Plans  include  the  development 
of  electrical  energy  to  the  extent  of  about 
15.000   kw. 

B.ANDON.  ORE. — The  Bandon  Power 
Companv.  with  the  view  of  building  a 
larger  electric  power  ijlant  at  this  place, 
a  dam  a.t  Willow  Grove  and  a  20-mile  trans- 
mision  line  to  Bandon,  has  offered  its  en- 
tire plant,  system,  etc.,  to  the  city  for 
$35,000.  Engineers  estimate  the  probable 
cost  of  the  new  system  at  $105,000. 

EL  CENTRO,  CAL. — The  installation  of 
an  ornamental  lighting  system  on  Main 
Street  and  several  other  strect.s  is  con- 
teniphited. 

FRESNO.  CAL. — ^The  San  .Toaquin  Light 
&  Power  Corporation  contemplates  exten- 
sive water-power  developments  in  Fresno 
Countv.  The  most  costly  iirojects  are  on 
the  Kings  River  and  on  the  North  Fork  Of 
this  river.  On  the  main  stream  3.T.795  hp. 
will  be  developed  at  a  cost  of  about  $4  850.- 
000.  and  the  two  projects  on  the  North 
Fork  call  for  the  development  of  70,738  hp. 
and  85.568  hp..  at  a  cost  of  $9,600,000  and 
$11,600,000  respectively.  Other  develop- 
ments are  planned  at  Bear  Creek,  where  a 
dam  will  be  erected  for  storage  purposes; 
also  the  development  of  8,409  hp..  at  a 
cost  of  $1,200,000.  and  at  Deer  Creek,  8,834 
hp.,    costing   $1,200,000. 

HOLLYWOOD.  CAL.  —  The  Board  of 
Trade  has  completed  final  details  for  plana 
to  Install  street-lighting  system  to  cover  the 
entire  section  of  Hollywood  at  a  cost  of 
about  $1,500,000. 

HTTENEME,  CAL. — The  Board  of  Trade 
|8  contemplating  the  formation  of  a  lighting 
district  at   this  place. 

REni/ANnS,  C.\Ta— It  Is  understood  that 
the  Southern  Sierras  Power  Company, 
Riverside,  contemplates  the  erection  of  two 
power  hniises  In  Mill  Creek  Canyon,  for  the 
pfneratlon   of  2.500   hp 


Canada 

ST.  THOMAS.  ONT. — The  Ontario  ITydro- 
Klcctrlc  Commission,  care  of  Mr.  Caby, 
chief  engineer.  University  Avenue,  Toronto, 
will  have  ••timalea  and  reports  prepiired 
regarrling  c»Rt  of  constructing  an  electric 
railway   from   St.    Thomas   to   SImcoe. 

WESTMOTTNT.  QUE.— Bids  will  be  re- 
ceived by  the  city  engineer  until  Dec.  1 
for  4.000  ft.  of  cable  and  a  power-house 
switchboard. 
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Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
ofllcc  of  the  General  Puri'hnHlng  Otricer  of 
the  Panama  Canal,  Washington.  D.  C.  until 
Nov.  26  for  furnishing  electric  cable,  electric 
switches  and  receptacles,  transformer,  etc. 
(Circular  1417). 


(Issued  Aug.  17,  1920) 

1  349,978.  Convertible  Plate  for  Elec- 
trical Pli-g  Receptacles  ;  Adolph  C. 
Recker,  Oakville,  Conn.  App.  filed  Sept. 
20,  1919.  For  u."ie  with  screw  plug  and 
push  plug. 

(Issued  Aug.  24,  1920) 

1,350,658.  Open-Slot  Conduit;  Franklin 
P.  Lawrence,  University  City,  Mo.  App. 
filed  Dec.  23,  1918.  Formed  in  baseboard 
or  ceiling  molding. 

(Issued  Nov.    2,  1920) 

1,357,160.  Electric  Battery:  Harry  F. 
French,  Fremont,  Ohio.  App.  tiled  Feb. 
17,    1916.      No   precipitation. 

1,357.197.  Electric^  Transformer:  Herbert 
B.  Brooks,  Washington,  1).  «'.  .\pp.  filed 
Nov.    1,    1919.      Instrument    transformers. 

1,357,199.  Telegraphy  ;  Charles  E.  Hay. 
Essex,  England.  App.  filed  Nov.  11,  1916. 
By  constant-period  impulses. 

1,357,210.  Electromagnetic-Wave  Navi- 
gational System  ;  James  Robinson.  Big- 
gin   Hill,    England.       App.    filed    Dee.    16, 

1919.  Direction  indicator. 

1,357,215.  Section  Insulator:  Lemuel  S. 
Boggs,  Springfield,  Mass.  App.  filed  Feb. 
4,  1916.     For  tioUey  lines. 

1,357,223.  Converting  System  ;  Lewis  W. 
Chubb,  Edgewood  Park.  Pa.  App.  filed 
May    7,   1917.      Bj'   rectifiers. 

1,357,227.  Exciti.vg  System  for  Commu- 
tating  Poles  i.v  Dynamo-Electric  Ma- 
chinery ;  David  C.  Davis.  Wilkinsburg, 
Pa.  App.  filed  Feb.  8,  1918.  For  satis- 
factory commutation  over  wide  range  of 
armature   reaction. 

1.357.229.  System  of  DisTRinuTioN  ;  Chas. 
Le  G.  Fortescue,  Pittsburgh,  Pa.  .Vpp. 
filed  Feb.  7,  1916.  To  maintain  constant 
voltages. 

1.357.230.  Brandi.s'G  Iron;  .Toseph  C. 
Garner,  Detroit,  Mich.     App.  filed  June  5, 

1920.  Electrically  heated. 

1357,257.  Switching  Device:  Joseph 
Slepian,  Wilkinsburg,  Pa.  App.  filed 
Sept.   16,   1918.      For  preventing  arcing. 

1,357,264.  Magnetic  Modulatop.  :  Karl  S. 
Vi,  1  Dyke,  Chicago,  111.  App.  filed  Sept. 
27,  1919.  For  modulating  carrier  cur- 
rents. 

1,357,283,  Battery  Covp:r  :  John  W.  Fitz- 
gerald, Detroit,  Mi<h.  .\pp.  filed  .Vpril  1, 
1920.      Quickly  attached. 

1,357,287.  Electric  Heater  Faucet  :  George 
H.  Hart,  Hartford.  Conn.  App.  filed 
Feb.  18,  1919.  Switch  controls  current 
and   water. 

1,357,290.  Method  of  Manufacturing 
Graphite  Articles:  Frank  R.  Kemmer, 
Niagara  Falls,  N.  Y.  App.  filed  Dec.  18, 
1919.      In    electric    furnace. 

1357.296.  .StnsTATioN  Circitits  :  William 
H.  .Martin.  New  York,  N.  Y.  .\pp.  filed 
Dee.    19,    1918.      Antl-slde-tone   type. 

1  357.297.  Solder  :  Bird  E.  Newell,  Watson, 
Minn.  .App.  filed  Nov.  8,  1919.  New- 
formula. 

1.357,303.  Reverti  no-Test  Circuit  for 
Telephone  Sy.stems;  Michael  B.  Stazak, 
Chicago.  111.  App.  filed  April  27.  191  I. 
Bus.v  signal. 

1,357,332.  Wire  Connector;  Charles  P. 
McDonald,  Kan.sns  City,  Mo.  App.  filed 
Feb.  14,  1920.  Keeps  slack  out  of  trolley 
wire. 

1.357.378.  Storagk-Batterv  Separator  and 
Process  of  I'ltoDuci.s'G  the  Same:  Harry 
L.  Boyer,  Trenton,  N.  .1.  App.  filed  Feb. 
6,   1919.      .Strong   Insulating  ribs. 

1.357.379.  Process  of  Making  Storaoe- 
Battery  Separators;  Harry  L.  Bover. 
Trenton,  X.  I.  Ap|..  fllid  F<b.  27,  1919. 
Of  compressed  fibrous   mnterial. 

1,357,384.  CosTiioi.i.ER  for  Motor-Driven 
.Machines;  Willlnin  E.  Diite,  Westtleld. 
N.  J.  App.  flleil  l'e<.  6,  1917.  For  rubber 
mills. 

1,357,391,  Api'AUatus  for  Taking  Serial 
Roentoenoorams  ;  Ferlnand  Freytag,  San 
Rafael,  Cal.  App.  flh'd  July  24,  1916. 
^Iovlng  X-rny   plr-turrs. 


1,3.57,400.  Electrolytic  Cell;  Omar  H. 
Jewell,  Chicago,  111.  App.  filed  March  4, 
1920.  Production  of  caustic  soda  and 
chlorine. 

1,357,401.  Electrolytic  Cell  .\.nd  Method 
OF  Using  the  Same  ;  William  M.  Jewell, 
Chicago,  111.  App.  filed  April  21.  1919. 
Manufacture  of  chlorine,  caustic  alkali 
and    hydrogen. 

1.357,454.  Wire  Splicer;  Ltoyd  M.  Hellyer, 
Holden,  W.  Va.  App.  filed  April  30,  1920. 
Trolley. 

1,357,484.  Gear-Changing  Device:  Thor- 
.sten  von  Zweigbergk.  Lancaster,  England. 
-App.  filed  July  1.  1918.  Electric  mnchine 
in   combination   with  mechanical  gearing. 

l..'^57,495.  Metallurgical  Process;  William 
K.  Greenawalt,  Uenver,  Col.  App.  filed 
June  10,  1918.     Treatment  of  copper  ores. 

1.357.548.  Electrical  Accltmulator  t'LATE  ; 
Ch.iimsonovitz  P.  Elieson,  London,  Eng- 
land.     App.   filed    Dec.    10,    1919.      Plante. 

1,357.580.       Method    op    Treating    Fibers: 
Herbert    R.    .Moody    and    Lewis    H.    Fried- 
burg,    New    York.   N.    Y.      App.    filed   Jan. 
13,   1917.      In  electrolyzed  brine. 

1.357.582.  Generator  and  Cut-Out  Switch 
.Apparatus  :  AVilliam  B.  Moses.  AVater- 
town,  Mass.  App.  filed  Aug.  IS,  1919. 
Attached  on  generator. 

1.357.604.  Electrotester  for  Testing 
.ViTOMOBiLE  Motors  ;  Leland  R.  AA'illits, 
.\tl;intic  City.  N.  J.  App.  filed  March  15. 
1918.     For  testing  spark  plugs. 

1,357.606.  Soldering  Iron;  Launce  R. 
Barber  and  Joseph  X.  Baker,  Sharon.  Pa. 
.App.  filed  Dec.  11,  1919.  Heated  by 
internal   arc. 

1.357,613.  Electric  Power  Hammer; 
Ralph  F.  Cianfrone,  West  New  York, 
N.  J.  App.  filed  May  16,  1918.  Recipro- 
cating. 

1.357.622.  Railway  Telephone  System; 
Nicola  de  Ritis.  Binghamton,  N.  Y.  -\pp. 
filed  July  9,  1919.  To  talk  with  moving 
car. 

1.357.648.  Electric  Heating  Iron;  Nels 
A.  .Velson,  Bode.  la.  -App.  filed  Sept.  9, 
1918.      ,Arc-heated. 

1.3.';7.fi57.  Method  op  and  Means  for 
Generating  Low-Frequency  Electrical 
Oscillations  ;  Edward  O.  Scriven,  New 
York,  N.  Y.  App.  filed  Sept.  21,  1918. 
A'aouuni   tube. 

1.357.681.  Time-Limit  Relay:  George  A. 
Burnham,  ,s.iugus.  Mass.  App.  filed  May 
26,  1917.      Magnetic  drag. 

1.357.695.  Switch  Mechanism  for  Start- 
ing Electric  Motors:  John  Eaton, 
Schenectady,  N.  Y.  .App.  filed  Jan.  15. 
1920.      For  starting  squirrel-eage   motors. 

1.357.710.  Method  of  and  Apparatus  for 
.Automatically  Removi.ng  Gases:  Will- 
iam K.  Kearsely.  Jr.,  Schenectady,  N.  Y. 
.\pp.  filed  Nov.  29,  1918.  For  treating 
electrical  discharge  devices. 

1,357.724.  Electric  1/AMP  for  Projection 
.Ai'Paratus  :  John  E.  Uandall.  Cleveland, 
Ohio.  App.  flleil  J.in.  15.  1917.  Fila- 
ments  mounted   in  panel  form. 

1,357.746.  Control  System:  John  F.  Tritle, 
Schenectady,  N.  Y.  App.  filed  July  29, 
iniS.  For  electric  transmission  in  auto- 
mobiles. 

1.357.773.  Rheostat:  Mary  H.  Grcenewalt, 
Phil.ldelphiM.  P:i.  App.  filed  I'K'C.  10,  1919. 
To  vary   brightness  of  a  lamp. 

1.357,827.  Method  of  Operating  Elec- 
trodes FOH  Searchlights:  Elmer  .\. 
Spirry.  Brooklyn,  N.  Y.  App.  filed  Pec. 
22,  1915.      Fl.iming  arc. 

1,357,850.  Water-I-evel  Indicator;  Thotnas 

■     S.   Derr,  Brookline,  Ma.ss.     .App.  filed  July 

2.     1919.       For    steam-propcllid     vihieles. 

1,357,858.  Battery:  Joseph  R.  Fenwirk, 
H.impton,  New  Brunswick,  Canada.  .App. 
filed    March    20,    1919.       Not    affected    by 

ovi'reharge. 

1.357.875.  Traffic  -  SicNAtiNC  System: 
.\lexander  W.  Kent,  Los  Angeles.  Cal. 
App.  filed  March  5,  1917,  Four  signals 
at  each   corner. 

1.357.891,  Portart.e  Instantaneous  Water 
Heater  ;  Ihnrv  S.  Murray,  Denver.  I'ol. 
.\p|i.  tiled  July  15,  1920.  Heats  thin 
.-heet  of  water. 

1,357,901.  Electric  Furnace;  Robert  R. 
Keed,  Ithaca,  N.  T.  App.  filed  March  27, 
19  20.  For  protecting  the  resistors  from 
oxidation. 

1,357,926.  Binding  Post  for  Ei.hctric 
Wires;  Allen  T.  Baldwin,  Ellzabith, 
N.  J.  App.  filed  July  18.  1919.  Spring 
Blip. 

1,357,933.  Electric  Reouuator  :  Willlani 
A.  Turbnvnc,  Buffalo,  N.  Y.  App.  flha 
AI.'iv  3.   191.1.      For  battery  charging. 
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Competitive  Supply 

of  Electrical  Energy 

rHE  advance  of  interconnection  and  the  "inva.sion" 
of  hydro-electiic  transmission  have  often  quickened 
the  competition  ijetween  small  central  stations  and 
larger  plants  or  networks.  In  many  districts,  there- 
fore, the  economics  of  energy  supply  are  in  a  state  of 
Hux,  which  is  rendered  anything  but  sluggish  by  the 
ups  imd  downs  of  fuel  cost.  In  the  long  run  every  com- 
munity will  seek  the  lowest  cost  of  service  consistent 
with  reliable  operation,  and  the  fair  cost  of  generation, 
transmis.sion  and  distribution  will  be  met  by  the  con- 
sumers. The  entrance  of  hydro-electric  or  super-steam 
power  into  a  territory  already  served  by  a  smaller  plant 
and  system  need  not  upset  the  financial  kettle  if  the 
various  parties  in  interest  can  get  together  and  make 
a  fair  trade  for  services  rendered.  Engineering  and 
ccmmercial  analy.ses  of  present  and  potential  markets 
for  power  and  of  existing  and  possible  means  of  supply 
should  point  the  way  toward  solutions  of  these  problems 
thnt  will  be  satisfactory  to  the  jniblic  and  to  the  com- 
anies  affected. 

Kvery  Accident  Should 
Be  a  Lesson 

WHILE  the  recent  tragedy  at  the  substation  in 
Tonawanda.  N.  Y.,  related  on  page  1023,  was  not 
due  to  any  negligence  on  ihe  part  of  the  operating 
company  or  the  manufacturer  of  the  apparatus,  so  far 
as  present  evidence  shows,  the  heavy  toll  of  human 
life  makes  it  imperative  that  other  companies  shall 
learn  whatever  lesson  the  deplorable  accident  can  con- 
vey. If  would  be  impracticable  to  ask  for  more  auto- 
matic protection  than  is  already  afforded  in  strictly 
modern  stations,  and  it  would  be  exacting  too  much 
to  expect  any  piece  of  apparatus  never  to  break  down. 
However,  we  do  believe  that  every  operating  company 
should  make  it  a  strict  rule  that  no  high-tension  room, 
especially  one  which  has  a  great  store  of  power  back 
of  it,  shall  be  used  as  a  passageway  or  be  open  to  any 
except  authorized  persons.  It  should  be  kept  locked, 
and  any  one  unfastening  the  lock  or  seen  in  the  room 
without  a  permit  should  be  subjected  to  severe  dis- 
cipline. Furthermore,  after  repairs,  modifications  or 
change-overs  have  been  made  at  any  spot,  no  person 
should  lie  allowed  near  while  the  apparatus  is  being 
re-energized  or  until  after  service  has  been  restored 
a  reasonable  length  of  time.  In  addition,  operating 
companies  should  decide  immediately  and  definitely 
which  policy  is  better — to  interrupt  service  on  a  circuit 
the  minute  signs  of  troub'e  occur  and  then  correct  the 
trouble  or  to  let  the  trouble  develop  and  have  the 
circuit  open  automatically.  In  neither  case  would  the 
operator  have  to  be  near  live  equipment  if  remote 
control  is  used,  since  it  is  impracticable  to  repair  any 


high-tension  equipment  when  it  is  alive.  Last,  but  most 
important,  respect  for  electricity  at  any  voltage  must  be 
drilled  into  employees,  and  especially  where  there  is 
much  power  back  of  it.  But  this  is  not  to  detract  from 
the  heroic  attempt  at  rescue  made  at  Tonawanda. 


Closer  Supervision  of  Line 
Construction 

A  LARGE  expenditure  has  been  incurred  during  the 
past  ten  years  in  the  preparation  of  safety  rules 
and  line  construction  specifications.  It  is  natural  to 
suppose  that  the  electric  light  and  power  industry  as 
an  interested  participant  has  profited  very  greatly  from 
the  discussion,  but  even  the  casual  observer  is  startled 
sometimes  bv  the  lack  of  care  that  is  too  often  evident 
in  overhead-line  construction.  Transformer  mountings 
and  corner-pole  erections  so  put  up  that  men  called 
upon  to  do  maintenance  work  must  risk  serious  injury 
are  not  uncommon.  Provisions  for  proper  working 
space  and  the  elimination  of  hazards  due  to  carelessly 
wired  corners  and  transformer  installations  are  easily 
possible  at  the  expense  of  a  little  careful  study  over 
the  drafting  board.  In  most  cases  no  increase  in  con- 
struction expense  is  involved,  but  on  the  contrary  an 
actual  saving  by  the  elimination  of  useless  material 
and  lessened  labor  costs  is  possible  because  the  line 
crew  knows  exactly  what  must  be  done  before  work  is 
started.  Added  to  this  is  the  saving  in  operating 
expense  that  must  come  with  easier  and  safer  work- 
ing conditions.  Objectionable  conditions  for  the  most 
part  are  due  to  leaving  so  much  line  construction  work 
to  the  whim  of  the  lineman  himself.  The  remedy  is 
to  insist  on  adequate  planning  and  executive  supervi- 
sion. Not  all  companies  are  guilty  of  negligence  of 
this  kind  but  the  number,  small  as  it  is,  is  altogether 
too  large. 


!\!eters  Not  in  Same  Category 
as  Time  Clocks 

WITH  good  metering  equipment  in  a  steam  power 
station  no  guesswork  is  necessary ;  the  operation 
becomes  an  exact  science  and  variations  from  a  high 
standard  result  only  from  careless  neglect  by  the 
employees  or  from  trouble  with  the  apparatus.  As 
m.eters  (uiickly  indicate  faults,  they  are  of  great  aid 
in  kesping  plants  in  good  condition,  as  pointed  out 
by  J.  \V.  Andree  in  this  issue.  However,  it  is  an 
unfortunate  fact  that  sometimes  plant  employees  con- 
sider meters  to  be  in  the  same  category  as  the  time 
clock,  that  is,  that  they  are  only  for  the  purpose  of 
showing  that  the  men  are  on  duty.  Of  course  this 
is  erroneous,  as  metering  equipment  is  intended  to 
assist  the  men  in  performing  their  duties,  and  the  Intel- 
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ligent  use  of  the  meters  provided  will  generally  greatly 
reduce  the  labor  required.  One  point  emphasized  in  the 
article  referred  to  is  the  relatively  high  returns  that 
may  come  from  a  judiciously  selected  meter  installa- 
tion. The  one  case  of  fuel  saving  cited  may  be  multi- 
plied many  times  in  a  large  plant  operating  at  high 
load  factors.  Small  percentage  changes  in  flue-gas 
temperatures,  in  CO,,  in  vacuum,  in  steam  pressure  or 
in  superheat  will  make  startlingly  large  annual  differ- 
ences in  the  plant  economy.  With  rapidly  increasing 
fuel  costs  the  need  of  saving  every  possible  pound  of 
oil  or  coal  will  undoubtedly  hasten  the  installation  of 
more  meters  in  many  plants. 


The  Synchronous  Induction 
Motor 

TO  THIS  issue  R.  G.  Warner  and  A.  E.  Knowlton  have 
contributed  an  article  on  an  interesting  method  of 
operating  a  three-phase  Y-wound  induction  motor  so  as 
to  convert  it  into  a  three-phase  synchronous  motor.  The 
machine  is  started  from  rest  in  the  ordinary  way,  as  an 
induction  motor,  and  then  the  secondary  winding  is  ex- 
cited by  direct  current  through  two  of  its  branches  in 
series.  If  a  direct-current  source  is  not  available  on  the 
premises,  the  direct  current  may  be  furnished  over  the 
line  from  the  generating  station  with  the  aid  of  a 
fourth  or  special  wire. 

One  of  the  advantages  claimed  for  the  plan  is  the  im- 
provement rendered  possible  in  power  factor  by  substi- 
tuting synchronous-motor  characteristics  for  induction- 
motor  characteristics  after  the  machine  has  been 
brought  up  to  speed.  It  has  to  be  remembered,  however, 
that  the  supply  of  exciting  current  from  the  central 
station  must  to  some  extent  increase  the  cost  of  oper- 
ation, to  say  nothing  of  the  cost  of  the  additional  wire. 
It  would  be  interesting  to  Irave  the  relative  advantages 
and  disadvantages  of  this  method  of  operating  motors 
carefully  investigated.  Many  economic  factors  would 
have  to  be  taken  into  account.  The  method  ought  to 
have  distinct  advantages  under  conditions  where  the 
power-factor  is  very  low  and  where  the  direct-current 
excitation  can  be  easily  supplied. 


Color-Toned  Incandescent 
Lamps 

THE  new  "candle-flame"  lamp  demonstrated  at  the 
recent  convention  of  the  Illuminating  Engineering 
Society  was  so  admirable  in  its  effects  that  we  are 
naturally  led  to  reflections  concerning  the  practical  use- 
fulness of  this  type  of  lamp  in  domestic  lighting  as 
well  as  in  lighting  of  ballrooms  and  similar  places.  It 
is  quite  certain  that  a  great  many  people,  especially 
women,  think  that  the  ordinary  metallic-filament  lamp 
gives  a  light  of  somewhat  too  glaring  whiteness.  When, 
about  two  years  ago,  a  committee  of  the  National  Elec- 
tric Light  Association  was  investigating  the  question 
of  toning  lamps  for  color  it  seemed  to  be  the  general 
judgment  of  those  to  whom  samples  were  submitted 
that  a  light  even  somewhat  more  distant  from  white 
than  that  of  the  carbon  incandescent  lamp  was  desirable, 
something  indeed  approximating  the  kerosene  flame  of 
earlier  days.  The  results  of  practical  experience  on  a 
considerable  scale  in  Chicago  seem  to  confirm  this  judg- 
ment. 

The   candle-flame   lamp   now   brought   out   meets   the 
color   requirement   very   beautifully,   and   moreover   the 


coating  given  to  the  bulb  is  permanent  in  hue  even  when 
used  on  the  gas-filled  lamps,  thus  possessing  a  virtue 
which  most  of  the  earlier  experimental  lamps  did  not 
have  in  a  reliable  degree.  The  loss  in  efficiency  by  the 
color-toned  diff'using  coating  is  relatively  small,  the 
specific  consumption  being  less  than  half  that  of  a 
carbon  lamp  of  anything  near  the  same  color.  Indeed, 
the  efficiency  is  equal  to  that  of  the  earlier  tungsten 
lamps.  The  eye  is  astonishingly  sensitive  to  small 
changes  of  hue,  so  that  the  cutting  out,  even  in  small 
part,  of  a  strongly  colored  component  of  the  light 
changes  the  appearance  very  greatly  for  a  comparatively 
slight  absolute  absorption.  It  would  seem  that  the  new 
lamp  might  make  a  rather  important  place  for  itself 
inasmuch  as  it  accomplishes  with  small  loss  of  light  the 
same  result  that  is  now  sought  by  the  use  of  compara- 
tively opaque  colored  shades. 


Concentrated  Versus 

Distributed  Magnet  Windings 

WHAT  is  the  strength  of  the  magnetic  field  at  a 
point  at  any  given  distance  on  the  axis  of  a  bar 
magnet?  An  answer  to  this  question  was  demanded  in 
several  important  war  problems.  Textbooks  give  a 
simple  answer  for  a  magnet  with  poles  concentrated  at 
its  ends.  But  who  has  ever  seen  such  a  magnet?  The 
law  of  the  magnetic  circuit  is  simple  only  when  the 
circuit  is  completely  closed  with  magnetic  material. 
With  the  openjng  of  the  circuit  and  the  passage  of  the 
flux  through  the  air  the  calculation  of  ampere-turns  is 
greatly  complicated  and  often  impossible.  Some 
extremely  interesting  experimental  observations  on  the 
relation  between  the  magnetizing  ampere-turns  on  a 
cylindrical  magnet  and  the  strength  of  magnetic  field  at 
a  point  at  a  distance  were  reported  in  the  September 
number  of  the  Journal  of  the  American  Institute  of  Elec- 
trical Engineers  by  Messrs.  Hutchinson  and  Pender. 
The  authors  find  that  for  the  same  number  of  exciting 
ampere-turns  a  uniform  winding  occupying  only  the 
central  half  of  the  core  gives  the  same  field  as  a  uniform 
winding  completely  covering  the  core;  that  both  the 
windings  mentioned  give  greater  values  of  field  than  a 
winding  so  arranged  and  excited  as  to  give  a  uniform 
Hux  density  throughout  the  length  of  the  core,  and  that 
in  the  case  of  alternating-current  excitation  the 
maximum  external  field  per  volt-ampere  of  excitation  is 
given  by  a  uniform  winding  covering  the  entire  length 
of  the  core. 

It  is  well  known  that  the  strength  of  field  at  a  dis- 
tance is  proportional  to  the  moment  of  the  magnet. 
The  analysis  given  by  the  authors  shows  clearly  that 
beyond  a  certain  point  the  effort  to  increase  the  effec- 
tive length  of  the  magnet  by  piling  up  ampere-turns 
toward  the  ends  is  soon  outweighed  as  the  end  is  ap- 
proached by  the  rapidly  increasing  demagnetizing  force 
of  the  resulting  poles  concentrated  at  the  ends.  In  the 
case  of  the  alternating-current  magnet,  while  the 
strength  of  field  at  a  distance  is  about  the  same  for  the 
central  and  the  uniform  windings,  in  the  former  all  of 
the  turns  are  threaded  by  approximately  the  maximum 
ilux,  while  in  the  latter  the  average  flux  per  turn  is  the 
average  flux  in  the  core.  Consequently,  in  the  former 
case  the  reactance  is  higher,  and  so  therefore  are  the 
volt-amperes  for  excitation,  in  the  instance  cited  by 
about  40  per  cent. 

The  conclusions  may  also  be  explained  by  noting  the 
importance  of  the  reluctance  of  the  path  of  the  magnetic 


November  20,  1920 


ELECTRICAL     WORLD 


1007 


flux  just  after  leaving  the  core.  For  poles  concentrated 
at  the  ends  the  cross-section  of  the  path  in  air  just 
outside  the  pole  is  practically  that  of  the  core  itself. 
Therefore  the  reluctance  is  very  high  and  a  large 
increase  in  ampere-turns  is  required.  If,  however,  the 
winding  is  not  brought  all  the  way  to  the  ends,  the  sides 
of  the  core  as  well  as  the  ends  become  effective,  increas- 
ing the  section  of  air  path  and  so  reducing  its  reluctance. 
Thus  with  a  very  small  decrease  in  the  effective  length 
of  the  magnet  we  have  a  very  large  decrease  in  the 
ampere-turns  required  for  passage  from  core  to  air. 
This  indicates  the  value  of  the  use  of  pole  pieces  for 
bar  electromagnets,  a  fact  not  emphasized  in  the  paper 
mentioned.  For  example,  while  the  field  at  a  distance  is 
the  same  with  the  central  winding  and  the  winding 
uniformly  distributed  over  the  length,  nevertheless  by 
the  simple  expedient  of  adding  pole  pieces  one-quarter 
of  the  length  to  the  core  excited  with  uniform  winding 
the  same  excitation  would  give  an  average  flux  density 
12*  per  cent  greater,  an  increased  effective  length  and 
correspondingly  increased  field  strength. 


development  of  electrical  enterprise  outside  the  large 
centers.  To  those  undertaking  such  a  task,  or  planning 
for  increased  facilities  when  already  established,  Mr. 
Hodge's  paper  contains  much  that  is  suggestive.  It  is, 
after  all,  a  sheer  matter  of  tactful  selling,  with  the 
purpose  of  the  campaign  directing  the  particular  load 
measures  which  are  likely  to  prove  effective. 


A  Community 

of  Stockholders 

WE  HAVE  not  infrequently  referred  to  the  desira- 
bility of  public  utilities  obtaining  widespread 
financial  support  in  the  communities  which  they  serve 
and  the  project  has  been  carried  out  successfully  in  a 
considerable  number  of  instances.  In  another  colunih 
William  H.  Hodge  gives  a  serious  consideration  to  the 
methods  to  be  adopted  in  selling  securities  to  local  cus- 
tomers. The  main  factor  in  a  decision  as  to  how  the 
end  shall  be  reached  is  the  purpose  to  be  fulfilled.  If  a 
company,  wishing  to  place  a  new  issue  of  bonds  or 
stocks,  needs  the  money  promptly  and  organizes  a  drive 
for  local  sale  in  connection  with  other  activities,  the 
situation  is  very  different  from  that  found  when  a 
company  not  needing  quick  funds  decides  on  a  policy 
of  stock  selling  with  the  deliberate  intention  of  making 
the  community  participants  in  the  prosperity  of  the 
utility.  The  local  security  market  may  or  may  not 
be  a  good  one  so  far  as  floating  a  bond  issue  is 
concerned,  but  it  is  a  valuable  one  to  take  into  partner- 
ship. The  latter  operation  requires  time  and  a  well- 
organized  selling  policy,  including  provision  for 
deferred  payments. 

A  locally  managed  utility  with  a  considerable  amount 
of  its  stock  held  by  its  consumers  is  morally  in  a 
strong  position,  much  stronger  than  that  occupied  by  a 
utility  owned  and  operated  in  the  interest  of  foreign 
capital.  In  these  days  of  hesitation  to  invest  freely 
in  public  service  concerns  that  company  which  stands 
nearest  to  its  community,  in  which  its  community  has 
direct  and  widespread  interest,  holds  an  advantage  of 
position  that  is  not  to  be  overestimated.  There  are 
cases  when  a  local  drive  for  a  considerable  amount  of 
capital  is  well  justified  and  will  pay,  while  incidentally 
securing  friendly  co-operation.  Such  instances  not  in- 
frequently arise  when  a  new  enterprise  is  on  foot,  an 
extension  of  a  transmission  system  or  from  an  electric 
road.  The  introduction  of  such  improvements  are  of  so 
great  and  direct  value  to  the  people  of  any  community 
that  many  a  town  would  be  well  justified  in  taking 
on  part  of  the  financial  responsibility  to  secure  the 
resultant  benefits.  Partnership  with  the  people  obtained 
in  this  way  is  not  likely  to  be  turned  aside,  and  it  is 
apt  to  come  to  pass  rather  frequently   in  the  future 


Some  Problems  of 

Super-Power  Systems 

THAT  interconnection  viewed  as  a  broad  principle  is 
advantageous  admits  of  no  dispute.  It  has  proved 
its. usefulness  over  and  over  again.  There  are  certainly 
cases,  loo,  in  which  a  super-power  system  with  addi- 
tional great  stations  can  meet  the  economic  situation 
very  successfully.  Of  such  systems  thus  far  suggested, 
that  for  the  Atlantic  seaboard  .seems  the  most  promising, 
particularly  if  it  shall  be  connected  and  extended  so  as 
to  take  in  hydro-electric  resources  not  yet  available. 

None  the  less,  we  feel  it  needful  to  call  attention  to 
.some  of  the  dubious  factors  in  all  propositions  of  this 
kind.  As  the  area  served  grows  in  e.xtent,  and  especially 
in  ratio  of  width  to  length,  the  problem  of  distribution 
becomes  immensely  involved.  There  no  longer  exists 
the  situation  of  a  long  main  fed  at  various  points  along 
its  length  and  itself  feeding  laterally  over  comparatively 
short  distances.  For  this  must  be  sub.stituted  a  net- 
work, and  one  of  the  very  serious  questions  which  arise 
is  how  much  of  this  great  primary  network  can  lie 
in  easily  fed  territory.  The  charges  against  energy  fed 
long  distances  over  a  super-power  network  become 
severe,  and  it  is  a  question  whether  in  many  instances 
they  are  not  likely  to  eat  up  all  the  profit  arising  from 
generation  on  a  larger  scale. 

The  distribution  of  power  in  its  potential  form  a.s 
transported  fuel,  although  much  more  expensive  than 
it  used  to  be,  cannot  be  said  to  be  out  of  competition  un- 
less the  super-power  plant  and  its  connections  can  oper- 
ate under  very  favorable  conditions.  For  example,  in  the 
Southern  territory  which  Capt.  L.  A.  WTiitsit  considers 
in  this  issue  of  the  Electrical  World  the  aggregate 
hydraulic  resources  are  considerable,  although  the 
natural  storage  facilities  are  comparatively  small. 
Hence  the  water  is  not  cheaply  utilizable  to  any  large 
extent.  Besides,  the  transmission  distances  are  great 
and  the  local  fuel  supplies  rather  plentiful.  Therefore 
we  are  inclined  to  think  that  any  large  project  over  so 
great  a  territory  requires  exceptionally  careful  study 
from  an  economic  standpoint. 

Steps  toward  interconnection  will  for  a  good  while  to 
come  have  to  be  taken  locally  rather  than  generally. 
There  are  great  interconnected  systems  in  the  South 
already  reaching  from  the  Atlantic  seaboard  almost  to 
the  Mississippi,  but  these  are  merely  interconnections  of 
convenience,  not  involving  the  transmission  of  an 
appreciable  amount  of  power  between  the  two  ends  of 
the  system.  The  logical  course  of  development  would 
.seem  to  be  the  strengthening  of  existing  interconnec- 
tions where  there  is  .strong  economic  reason  for  so  doing, 
adding  power  supply  as  it  becomes  necessary.  The  main 
objective  in  such  development  should  be  such  standard- 
ization of  voltages  and  methods  of  operation  as  will  not 
cause  inconvenience  when  larger  plans  develop.  Both 
generating  stations  and  lines  can  readily  be  so  designed 
that  they  will  build  up,  if  and  when  the  occasion 
requires,  into  a  coherent  .system  to  be  extended  as  the 
economic  demand  arises. 


John  Joseph  (larty 


Advocate  of  scienfific  research  in  industry,  through  whose  engineering  efforts  and  leadership 
the   nniversalify  of   telephone  service  has  been    made  possible 


FOUNDED  on  scientific  research,  the 
greatest  of  America's  public  util- 
ities has  reached  its  present  hl^h 
state  of  enpineerlnp  di-velopnient  largely 
through  the  efforts  of  that  distinguished 
group  of  engineers  which  was  organized 
and  directed  hy  J.  .1.  f 'arty.  Kver  since  he 
left  high  school,  at  the  age  of  eighteen. 
Mr,  Carty  has  been  engaged  In  the  tele- 
phone business,  starting  near  his  l)!rtli- 
place,  Cambridge.  Mass.,  with  tht-  Tele- 
phone Dispatch  Company  of  Boston. 
During  these  years  he  has  devoti'd  h's 
ffforts  to  Improving  the  telephone  and 
making  It  an  instrument  for  universal 
rommunicntlon.  How  well  he  has  suo- 
'■eeded  ovi'j-y  one  knows.  In  January. 
191,5.  under  his  engineering  supervision 
the  first  transeontlnentnl  telephone  line 
was  rdarefl  in  service.  A  few  months  later 
he  announced  the  succotisful  achievement 
by  the  members  of  his  stiifr  of  the 
wireless  telephone.  Not  only  has  the 
development  of  the  telephone  art  been 
due  to  his  careful  jind  encouraging  engi- 
neering leadership,  but  It  Is  nttrlbutnble 
also  in  no  small  measure  to  his  indi- 
vidual   eontrlbutlons.    among    which    an- 


fundamental  contributions  to  the  multi- 
ple switchboard,  and  the  balanced  metal- 
lic circuit,  without  which  there  could  be 
no   long-distance   telephony. 

Kven  when  chief  engineer  of  what  is 
now  the  New  York  Telephone-  Company, 
and  later  when  occupying  the  snme  posi- 
tion witli  the  American  Telephone  & 
Telegraph  ConipMUy,  Mr.  Carty  estab- 
llslieil  him.'^elf  as  a  pioneer  In  thi*  gen- 
eral field  of  industry  by  his  constant 
advocacy  of  the  njjplicatinn  of  sch-nt'fic 
methods  to  industrial  problems  and  the 
use  of  technU-ally  trained  men  In  this 
work.  Now, as  vice-president  of  the  .Amer- 
ican Telephone  &  Telegraph  Company  in 
charge  of  development  and  research,  he 
is  putting  his  theories  Into  practice  in  ;i 
bigger  and  broader  way.  Hi'  believes 
und  lias  stated  publicly  that  to  keep 
American  Industry  abreast  of  that  of 
the  rest  of  tiie  world  manufacturhig 
research  departments  must  l>e  formed 
antl  encouragemetu  and  help  must  b'^ 
given  to  the  promotion  f>f  pure  .s<-(en- 
tifir  researcli  In  colleges  nmi  unlverslt'-es. 

Mr.  Carty's  war  record  is  too  full  to 
cite  In  detail,  but  his  work  In  the  army. 


in  which  he  attained  the  rank  of  colonel 
and  where  he  co-ordinated  all  systems 
of  cnumiunlcation  and  perfected  methods 
wlnM-eby  cable  communications  could  be 
sent  safely  a.s  well  as  with  rapidity,  Is 
<me  of  tlie  most  interesting  chapters  of 
scientific  achievement  in  tlie  groat 
struggle.  In  recognition  thereof  he 
received  from  General  Pershing  in 
France  the  Distinguished  Service  Medal. 
Although  a  quiet  and  retiring  man  by 
nature,  Mr.  (^uty  has  not  hesitated  to 
engage  In  activities  devoted  to  the  ad- 
vancement of  engineering.  He  Is  chair- 
man of  the  section  of  engineering  •f  the 
National  Academy  of  Sciences,  a  mem- 
ber of  the  executive  board  of  the 
National  Heseaich  Council  and  a  past- 
iire.sldent  of  tl»e  American  Institute  of 
Electrical  Engineers.  His  englneerinr 
"  "  k  ha  •■  I  crelvd  recognition  both  In 
this  country  and  abroad  In  the  receipt 
of  the  Edison  medal  from  the  American 
Institute  of  Electrical  Engineers,  the 
lOdward  T.,ongstreth  and  Eranklln  medals 
from  the  Franklin  Institute  and  the 
Imperial  Japanese  orders  of  the  BIsInK 
Sun  and  the  Sacred  Treasure. 


Proposed  Power  District  in  the  South 


Interconnection  of  Electrical  Systems  in  SDu::hern  States  Would  Effect  a  Saving  of  2.700,000,000 

Kw.-Hr.  Annually  by  1935  and  250,000  Kw.  of  Generating  Capacity     Super-Power 

System  Would  Require  250,000  Kw.  of  Non-Income  Earning  Equipment  per 

Year  as  Against  500,000  Kw.  if  Plants  Are  Operated  Independently 

By  L.  A.  W  HITSIT 

I'liiicipul  Assistant  Engineer  Division  of  Power  and  Tin  iimiiiiixioii  liontoii-Wnshini/loii  Siijier-Power  Surrey 
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POWER     RESOURCES: 


□   Hydro 


I  the  e.xisting 
•'^  electric  uti!- 
itie.s  south  of  the  Ohio 
and  Potomac  Rivers 
and  ea.stof  the  Missis- 
.sippi  River  into  one 
.super-power  sy.stem 
aiui  the  development 
of  the  potential  re- 
sources of  water  and 
.ste;im  power  of  the 
Southern  States  ap- 
pears to  be  as  logical 
a  procedure  as  the 
similar  incorporation 
and  development  of 
other  systems  now  re- 
ceivinjiT  attention.  Per- 
haps it  is  even  more 
logical.  The  district 
comprising  the  states 
of  Virginia.  West  Vir- 
ginia. Kentucky,  Ten- 
nessee. North  Caro- 
lina, South  Carolina 
and  Alabama,  possibly 
Mississippi  also,  pos- 
sesses natural  advantages 
that  make  it  possible  to 
realize  extensive  econo- 
mies by  the  establishment 
of  a  large  interconnected 
and  interoperated  system 
for  the  transmission  of 
power  to  meet  the  present 
pnd  future  industrial,  do- 
mestic and  railroad  trans- 
portation needs.  The  in- 
vestigation which  the 
writer  of  this  article  has 
just  recently  completed  on  the  power  systems  of  the 
Southern  States  (  Electrk'AL  World,  Oct.  16.  page  769) 
and  those  in  western  Pennsylvania  and  eastern  Ohio  dis- 
trict (Electric.vl  World.  Nov.  13).  indicate  the  eco- 
nomic advantages  of  the  interconnection  of  those  cen- 
tral-station systems  and  focus  attention  to  the  greater 
economies  that  are  possible  in  the  self-contained  power 
district  de.scribed  below. 

This  district  is  800  miles  long  by  500  miles  wide 
(800  km.  square).  Its  length  is  no  greater  than  that  of 
California,  though  its  width  is  more  than  twice  as 
great.  On  the  other  hand,  its  population  is  16,000,000 
as  compared  with  California's  2,400.000.  There  are 
also  vast  coal  fields,  extending  in  an  almost  nnbrok-^n 
strip  from  the  ncrthens*ern  part  of  West  Virginia  to 


Esh'mafed  1935  Total  Power 
Requirements  in  Hunclrecls  of 
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the  Warrior  coal  fields 
of  Alabama.  In  these 
coal  fields  are  suitable 
locations  for  large 
super-power  steam 
plants  with  ample 
water  for  condensing 
purpo.ses  and  with 
short-haul  distances 
for  coal.  A  still  more 
valuable  characteris- 
tic of  the  district  is 
the  large  water  re- 
sources, which  in  a 
like  manner  occupy  a 
central  position  and 
extend  over  a  length 
corresponding  to  that 
occupied  by  the  coal 
fields.  These  power 
resources  are  made 
possible  by  high  alti- 
tudes and  heavy  pre- 
c  i  p  i  t  a  t  i  o  n.  The 
streams  may  be  uti- 
lized for  power  be- 
tween the  ranges  of 
elevation.  3,000  ft.  to 
300  ft.  ( 900  m.  to  90 
m.)  above  sea  level.  The 
maximum  average  annual 
precipitation  is  80  in.  f200 
cm.)  for  the  upper  drain- 
age areas  of  the  Tennes- 
see. Hiawassee  and  Sa- 
vannah Rivers,  and  the 
greater  part  of  the  area 
has  an  annual  precipita- 
tion of  50  in.  ( 125  cm.). 
California  does  not  possess 
fuel  resources  equal  to 
these  of  this  district,  nor 
does  it  contain  such  extensive  industries.  There  arf 
a  large  number  of  cotton  mills  in  Alabama,  Georgia  and 
the  Carolinas;  general  manufacturing  exists  in  Virginia 
and  Kentucky :  large  steel  companies  are  established  and 
in  successful  operation  in  Tennessee  and  Alabama,  and 
foal  mining  is  one  of  the  main  industries  of  West 
Virginia,  Kentucky,  Tennessee  and  Alabama.  The  lower 
cost  of  power  and  the  existence  of  extensive  trans- 
ni'sion  svstems  will  force  the  early  electrification  of 
railroads  in  the  South.  All  of  these  operations  require 
power  in  la-ge  blocks,  and  their  load  characteristics  are 
of  sufficient  diversity  to  make  the  load  factor  on  an 
interconnected  power  system  relativelv  high. 

Although  reference  to  the  illustration  indicates  that 
rower-load  requirements  and  the  water-power  resources 


Wc*/    Virginia 

b«   Charl-ston 
e*   Huntington 
iX*    Tarkcsburg 

Krnturky 
e*   Covington       ami 

Cincinnati 
('   I^xlngton 
g*    Loui-sville 
h*    Kvansvllle 

Tcnncsacr 
I*      Chattanooga 
J*   Knoxville 
k*   Memphi.** 
1«    N'a.shville 


1010 


ELECTRICAL     WORLD 


Vol.  76,  No.  21 


are  evenly  distributed,  still  a  comprehensive  trans- 
mission-line system  is  warranted  in  order  to  realize 
the  advantages  of  an  interoperated  power  system.  A 
thorough  interconnection  of  the  load  centers  and 
generating  stations  as  they  exist  at  present,  or  as  they 
will  be  extended  and  constructed  to  meet  future  load 
demands,  Will  assure:  (1)  Reliability  of  operation;  (2) 
economies  due  to  the  diversity  of  stream  flow  between 
different  drainage  areas  (this  power  district  would  draw 
upon  the  water  power  of  drainage  areas  on  the  opposite 
sides  and  ends  of  the  Appalachian  Range) ;  (3)  reduc- 
tion in  the  total  reserve  generating  capacity  which 
would  be  required  for  the  interconnected  system  as  com- 
pared with  the  aggregated  amount  that  would  be 
required  with  the  systems  operated  independently,  and 
also  .a  better  utilization  of  such  a  capacity;  (4) 
economies  due  to  the  greater  diversity  of  loads  in  a 
large  system  as  compared  with  a  small  one;  (5)  reduc- 
tion in  the  amount  of  steam  power  that  would  be 
required  for  the  combined  system  below  the  aggregate 
amount  that  would  be  required  if  the  systems  were 
operated  independently,  and,  vice  versa,  a  greater  utili- 
zation of  the  power  in  the  mountain  streams;  (6)  the 
operation  of  only  the  eflUcient  plants  for  the  majority 
of  the  time,  both  as  regards  their  economy  of  coal  con- 
sumption and  the  coal  transportation  required;  (7)  the 
adoption  of  a  construction  program  whereby  additional 
plants  would  serve  the  growing  requirements  of  a 
number  of  systems,  as  a  result  of  which  new  plants 
would  be  put  under  load  as  soon  as  completed  and  be 
made  to  earn  the  maximum  possible  income;  (8)  the 
building  of  steam  plants  at  coal-producing  centers  and 
points  accessible  to  condensing  water;  (9)  the  pos- 
sibility of  accumulating  the  otherwise  wasted  secondary 
power  of  different  systems  into  one  block  of  power  for 
its  utilization  for  such  industrial  operations  as  extend 
over  only  a  part  of  the  year. 

A  super-power  bus  line  for  this  district,  as  sug- 
gested by  the  accompanying  illustration,  would  extend 
from  Florence,  Ala.,  where  the  government  is  building 
a  large  hydro-electric  development  on  the  Tennessee 
River.  This,  together  with  another  possible  develop- 
ment on  the  Tenessee  River  above  the  back  water  of  the 
Muscle  Shoals  development,  will  generate  2,800,000,000 
Itw.-hr.  a  year,  power  which  may  be  made  primary  power 
by  the  .steam  and  reservoir  resources  elsewhere  in  the 
■district.  The  line  should  extend  from  this  plant  to 
Birmingham  by  way  of  the  Warrior  steam  plant, 
thence  to  the  potential  developments  of  the  Coosa  and 
Tallapoosa  Rivers,  thence  easterly  to  the  existing  and 
potential  developments  on  the  Chattahoochee  River, 
from  there  northerly  through  Atlanta,  a  load  center, 
through  existing  and  potential  developments  on  the 
upper  Savannah  River,  through  Spartanburg,  a  load 
center,  and  thence  through  the  system  of  the  Southern 
Power  Company  to  some  point  in  Virginia.  From  here 
the  line  would  extend  northwesterly  through  Charleston, 
parallel  to  the  mountain  grades  of  the  railroads,  which 
should  and  doubtless  will  be  electrified  before  long,  and 
through  excellent  locations  for  super-power  steam  plants 
to  the  load  centers  of  Huntington,  Cincinnati  and 
Louisville. 

From  here  the  line  which  is  proposed  might  extend 
southerly  through  the  load  center  of  Nashville  to  a  con- 
nection again  with  Muscle  Shoals  development.  The 
water-power  resources  would  be  collected  In  large  groups 
and  tied  by  such  lines  and  substations  as  would  transmit 
the  power  in   the   general  direction   of  the   main   load 


centers.    The  illustration  shows  the  load  and  generating 
centers  and  the  coal  resources. 

The  total  available  coal  of  the  district  is  in  excess  of 
the  following  estimated  amounts   in  millions  of  short 

tons: 

Alabama 30,000 

Tennessee 15.000 

Kentucky 40,000 

West  Virginia 70,000 

Virginia 10,000 

Total 165,000 


The  actual  coal  production  in  these  states  in  1917  and 
1918  was  respectively  as  follows: 

Millions  of  Short  Tons 

1917  1918 

.\labama 20.0  19.0 

Tennessee 6.2  6.8 

Kentucky 17.5  20.7 

West  Virginia 86.5  89.9 

Virginia 10.0  10.3 

Total 140.2  146  7 

The  coal  resources  are  therefore  so  very  large  as  to 
justify  a  construction  program  of  steam  plants  whose 
time  length  of  operation  may  extend  over  hundreds  of 
years.  The  establishment  of  efficient  steam  plants  and 
an  extensive  transmission-line  system  will,  because 
of  the  higher  economy  obtained,  extend  the  life  of  that 
coal  which  is  used  or  reserved  for  power  purposes  over 
what  is  possible  in  independent  operation. 

Water-Powder  Resources 

An  estimate  of  the  hydro-electric  resources,  existing 
and  potential,  is  expressed  below  in  terms  of  kilowatt- 
hours  of  power  available  in  a  year  of  average  stream 
flow,  it  being  the  best  measure  of  the  power  available  in 
such  a  system,  in  which  the  large  super-power  steam 
plants  together  with  the  water-storage  plants  would  be 
used  to  make  primary  power  out  of  the  run  of  river 
power  of  the  other  hydro-electric  stations: 


Virginia 1,900,000,000 

West  Virginia 2,500,000,000 

Kentucky » 500,000,000 

Tennessee 3,000,000,000 

North  and  South  Carolina 4,300,000,000 

Georgia 2,300,000,000 

Alabama 5,300,000,000 

Total 19,800,000.000 

The  present  annual  power  requirements  of  the  central- 
station  systems  are  approximately  as  follows,  in  kilo- 
watt-hours : 


Virginia 

Water  Power 

.        180,000,000 

25,000,000 

Power 
from  Fuels 
300,000,000 
500,000,000 
250,000,000 
150,000,000 
120,000,000 
80,000,000 
120,000,000 
150,000,000 

1,670,000,000 

Total 
480,000,000 

West  Virginia.  .  .  . 

Kentucky 

Tennessee 

•525,000,000 
250,000,000 

.       600,000,000 

600,000,000 

670,000,000 

.       450,000,000 

.       450,000,000 

.    2,975,000,000 

750,000,000 

North  Carolina. . . 
South  Carolina. . . 
Georgia 

720,000,000 
750,000,000 
570,000,000 
600,000,000 

Total 

4,645,000,000 

•This  amount  Is  an  approximate  estimate  of  the  power  gen- 
eration In  that  part  of  the  State  of  West  Virginia  wnleh  would 
logicnlly  form  a  part  of  the  system  here  eonslaored.  The  north- 
ern part  of  the  state  Is  properly  a  part  of  the  Pittsburgh  district 
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The  above  figures  are  a  measure  of  the  power  require- 
ments of  the  district  that  are,  with  one  exception,  being 
supplied  by  central  stations  and  do  not  include  a  very 
large  amount  of  power  that  is  at  present  being 
generated  in  isolated  steam  plants. 

It  is  estimated  that  in  fifteen  years  the  power  require- 
ments of  the  central-station  systems  and  one  large  inter- 
connected system  as  here  suggested  would  be  as  follows : 


Kw.-Hr. 

Virginia 1,750,000,000 

West  Virginia 1,600,(1011,1100 

Kenluckv  and  vicinity 4,650,000,000 

Tennessee 1,850,000,000 

North  Carolina 2,350,000,000 

South  Carolina 1,100,000,000 

Georgia ■ 2,100.000,000 

Alabama 2,600,000,000 

Total 18,000,000,000 


The  larger  industrial  cities  have  been  estimated 
separately,  and  these  estimates  will  be  found  on  page 
1009.  In  addition,  there  has  been  included  an  amount  to 
represent  the  general  reiiuirements  of  the  state  as  a 
whole  whiih  would  come  from  smaller  cities  which  may 
be  economically  supplied  by  such  a  system.  The  general 
requirements  of  the  state  as  a  whole,  in  addition  to  the 
industrial  needs  of  the  larger  cities,  is  on  the  basis  of 
1  kw.  of  capacity  per  ten  inhabitants  (1910  census)  and 
•2,000  kw.-hr.  per  kilowatt  of  capacity.  Another  item  has 
been  added  to  represent  requirements  of  railroad  elec- 
trification of  the  main  railroad  systems  of  each  of  the 
states.  It  is  based  on  the  gross  ton  miles  moved  in 
1918.  The  probable  industrial  load  requirements  are 
allocated  on  the  map  to  show  the  general  relation 
between  load  centers  and  generating  centers.  A  portion 
of  the  load  requirements  for  Cincinnati  has  also  been 
estimated  and  included,  as  it  is  not  at  all  improbable 
that  the  immense  water-power  resources  of  the  develop- 
ments on  the  Tennessee  River  near  Muscle  Shoals  will 
be  used  to  meet  load  requirements  as  far  north  as  Cin- 
cinnnati. 

It  will  be  noted  that  the  estimated  load  demands  and 
the  hydro-electric  resources  are  about  equal.  Many  of 
the  hydro-electric  potential  resources  are  not  economical 
when  compared  with  the  present  cost  of  steam  power. 
It  is  therefore  proper  to  assume  that  super-power  steam 
-stations  should  form  a  part  of  the  early  construction 
program.  In  addition  to  this,  some  of  the  large  amounts 
of  the  hydro-electric  power  are  now  and  will  be  used  for 
electro-chemical  purposes  and  will  not  be  available  for 
general  industrial  and  public  utility  loads. 

Value  of  Joint  Operation  of  Hydro  and 
Steam  Systems 

In  the  comparison  of  hydro-electric  developments  and 
modem  steam-power  plants  the  relatively  large  propor- 
tion of  the  total  cost  of  steam  power  that  consists  of  the 
fuel  and  labor  charges  has  an  important  influence.  This 
amounts  to  56  per  cent  for  a  55  per  cent  annual  load 
factor  with  coal  at  $3.  In  hydro-electric  power  the  cost 
of  power  is  nearly  all  made  up  of  fixed  expenses — that 
is,  interest,  taxes  and  replacement  charges — and  the 
expense  of  operation  of  the  plants  amounts  to  only  a 
small  percentage.  In  a  comparative  study  a  hydro-elec- 
tric development  may  be  favorable  as  long  as  it  is  operat- 
ing under  full  load  and  there  is  a  sale  for  all  of  its 
primary  power,  but  in  case  of  a  slump  in  the  power 
market    the    fixed    charges    continue,    whereas    in    the 
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steam  plant  the  fuel  and  labor  charges  may  be  cur- 
tailed to  the  extent  of  the  decrease  in  fuel  and 
labor  required  under  reduced  power-market  con- 
ditions. In  addition,  this  fixed  charge  on  the 
hydro-electric  development,  even  if  when  distributed 
over  the  total  primary  power  available  it  is  a  reasonable 
amount,  yet  when  distributed  over  the  decreased 
amount  of  power  actually  sold  may  bring  the  cost  of 
such  power  up  to  an  exorbitant  cost  per  kilowatt-hour. 
It  is  therefore  desirable  that  a  hydro-electric  plant, 
when  built,  be  operated  in  conjunction  with  a  steam- 
power  system  of  appreciable  capacity;  for  during  a 
slump  in  the  power  market  or  a  falling  off  in  the  power 
demand  a  saving  may  be  effected  in  the  operation  of  the 
system  as  a  whole  by  an  amount  proportional  to  the 
value  of  the  coal  and  labor  that  would  have  been 
expended  in  the  steam  plants  had  the  demand  kept  up. 
The  hydro-electric  plants,  on  the  other  hand,  whose 
annual  cost  remain  unchanged  during  fluctuations  in 
power  output,  are  kept  loaded  up  to  full  amount  of  the 
natural  resources,  which  otherwise  would  be  wasted. 

A  second  value  of  combined  operation  is  the  freer  and 
more  complete  use  of  the  water  storage  permitted  by 
the  insurance  which  the  steam  capacity  furnishes.  When 
it  is  known  that  there  is  no  steam  capacity  to  fall  back 
upon,  a  more  reserved  use  of  the  water-storage  capacity 
is  necessary  during  the  approach  of  extreme  low-water 
conditions,  and  a  less  complete  use  of  the  water  results. 
The  supplemental  steam  capacity  is  therefore  a 
guarantee  of  reliability  of  supply  and  of  economical 
operation  during  conditions  of  quite  opposite  character 
— those  characterized  by  a  normal  or  even  excess  supply 
of  available  water  power  accompanied  by  a  reduced  power 
demand  and  those  due  to  a  low  supply  of  water  power 
accompanied  by  a  maximum  power  demand.  There  is 
still  another  advantage  in  combined  operation. 

The  water  power  furnishes  the  peak  portion  of  the 
load  and  by  so  doing  permits  the  operation  of  the 
steam  capacity  under  a  greater  load  factor.  By 
increasing  the  load  factor  on  the  steam  plants  of  the 
system  the  cost  of  steam  power  may  be  decreased  by  a 
greater  amount  per  kilowatt-hour  than  the  correspond- 
ing increase  in  cost  of  the  hydro-electric  power  that 
results  from  over-installation  of  equipment  in  the 
hydro-electric  system  in  order  to  allow  it  to  take  the 
peak  portion  of  the  load.  This  requires  only  a  small 
additional  expenditure,  comparativel.v,  as  the  greater 
part  of  the  investment  is  in  the  fixed  structures,  whose 
costs  are  not  increased  by  the  over-installation.  The 
increase  of  the  load  factor  on  a  steam  system  from  50 
to  75  per  cent  may  decrease  the  generating  unit  cost  of 
power  by  20  per  cent  for  two-thirds  of  the  total  power, 
whereas  in  the  same  case  the  accompanying  increase  in 
the  generating  unit  costs  of  the  hydro-electric  power 
is  only  13  per  cent  for  one-third  of  the  power.  The  hydro- 
electric developments  possess  a  much  greater  value  when 
operated  in  combination  with  steam  than  when  operated 
alone  as  a  separate  system. 

An  example  of  the  partial  attainment  of  this  exists  in 
the  interoperation  of  the  Warrior  steam  plant  and  the 
Lock  12  hydro  plant.  A  greater  realization  could  be 
effected  if  the  system  contained  also  hydro  storage 
power.  During  high  water  the  steam  plant  carries  the 
peak  load;  during  low  water  the  hydro  plant  carries  it. 
These  plants  are  30  and  50  miles  respectively  from  their 
main  load  center  and  fortunately  are  located  on  opposite 
sides  of  the  local  center.  Transmission  losses  are  thus 
reduced;  better  regulation  and  higher  reliability  are  ob- 
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tained.  Illustrations  of  these  two  generating  stations, 
with  their  striking  comparative  operating  forces,  are 
given  in  the  article  of  Oct.  16,  Electrical  World. 

Super-power  steam  stations  should  be  built  in  the 
Warrior  coal  fields  of  Alabama,  at  Charleston,  W.  Va., 
and  possibly  at  Evansville,  Ind.  The  immense  load 
centers  of  Cincinnati  and  Louisville  come  fortunately 
between  the  hydro-electric  resources  of  the  Tennessee 
River  developments  and  the  steam  power  of  West 
Virginia.  Steam-generated  power  would  also  be  trans- 
mitted to  the  East  and  Southeast  during  periods  of 
low  water. 

Possible  Economies 

In  order  to  express  in  financial  terms  the  advantages 
of  an  interconnected  power  system  it  is  estimated  that 
the  diversity  of  stream  flow  between  the  drainage  areas 
which  possess  different  climatological  characteristics 
will  eflfect  an  economy  of  5  to  10  per  cent  of  the  kilowatt- 
hours  of  hydro-electric  power  available.  The  intercon- 
nection of  the  systems  and  the  use  of  the  total  storage 
facilities  and  steam  reser\'es  to  the  best  advantage  for 
the  entire  system  would  effect  an  economy  of  10  per 
cent  of  this  power,  which  otherwise  would  be  lost  in 
individually  operated  systems  as  fugitive  power,  inas- 
much as  the  individual  systems  could  not  contract  for  a 
'oad  which  would  use  this  fugitive  power  and  because 
of  their  inability  to  furnish  such  load  continuou.sly.  In 
addition,  the  diversity  of  peak  loads  in  the  different 
systems  would  make  possible  a  saving  of  5  per  cent  on 
the  total  kilowatt  capacity  required  for  the  given  load 
conditions. 

The  first  two  economies  would  at  the  end  of  fifteen 
years  amount  to  2,700,000,000  kw.-hr.  annually.  But, 
on  the  basis  of  only  2,000,000.000  kw.-hr.  and  at  a  value 
of  only  6  mills  per  kilowatt-hour  at  the  power  plants, 
the  saving  should  amount  to  $12,000,000  a  year.  The 
economy  in  capacity  due  to  diversity  of  peak  loads  would 
amount  to  2-50,000  kw.,  which,  at  an  investment  cost  of 
$125  per  kilowatt  at  an  annual  cost  of  121  per  cent  per 
year,  would  effect  a  saving  of  $4,000,000  a  year. 

The  following  table  gives  actual  or  equivalent  coal 
consumption  of  the  public  utility  stations  during 
January,  February,  March  and  April  of  this  year,  the 
corresponding  output  in  kilowatt-hours,  and  the  result- 
ing consumption  of  coal  per  kilowatt  hour: 


Output,  Equivalent  Short 

Kw.-Hr.  Tons  of  Coal 

Virginia 98,400,000  146,000 

West  Virginia tl64,600,000  263,500 

Kentucky 90,000,000  164,000 

Tennessee 43,000,000  94,500 

North  Carolina 39,000,000  80,000 

South  Carolina 20,000,000  42,0CO 

Georgia 37,000,000  72,0C0 

Alabama 43,000,000  87,000 

Total 535,000,000  $949,000 


tance,  a  total  of  1,000,000  tons,  which  at  a  cost  of  $5 
would  effect  an  economy  of  $5,000,000.  These  possible 
savings  total  $21,000,000  a  year. 

In  addition  to  the  above  is  the  annual  saving  on  a 
reduction  of  the  non-income-earning  capacity  required 
to  meet  new  loads  and  on  the  capacity  to  maintain  an 
emergency  reserve.  The  new  capacity  required  annually 
to  meet  increased  power  Remands  on  the  central  stations 
of  the  district  amounts  to  250,000  kw.  per  year.  In  a 
super-power  system  this  would  be  placed  under  load 
immediately  upon  completion  and  from  then  on  would 
earn  an  income.  If  the  plants  were  operated  indepen- 
dently, however,  the  construction  program  would  aggre- 
gate at  least  500,000  kw.  of  new  capacity  annually. 
Some  equipment  would  not,  of  course,  be  purchased  or 
installed  until  load  conditions  required  it,  but  the  con- 
struction and  investment  for  the  facilities  required 
later  to  accommodate  250,000  kw.  would,  on  the  other 
hand,  be  idle  continuously  and  bear  no  income.  The  idle 
investment  on  250,000  kw.  at  an  average  cost  of  $125 
per  kilowatt,  decreased  by  $40  per  kilowatt  for  the  cost 
of  such  equipment  as  would  not  be  installed  until  there 
was  a  load  for  it,  amounts  to  $21,000,000.  Again,  the 
total  aggregate  reserve  capacity  which  should  be  pro- 
vided in  independently  operated  systems  for  emer- 
gency purposes  would  at  the  end  of  a  fifteen-year  period 
total  1,000,000  kw.,  which  would  be  decreased  to  at  least 
half  of  this  amount,  thereby  reducing  the  inoperative 
and  non-income-earning  investment  on  500,000  kw.,  or 
on  $65,000,000. 

The  total  saving  of  non-income-earning  investment 
would  be  $90,000,000  in  round  figures.  The  interest 
and  depreciation  charges  on  this  amount  equal  more 
than  $10,000,000.  v/hich,  added  to  the  saving  above 
noted,  would  effect  a  total  annual  saving  of  $30,000,000. 


tOnly  that  part  of  West  Vlr^nla  Is  Included  that  logically  forms 
a  part  of  the  power  district  here  considered. 
jEqulvalcnt  to  3.55  lb.  per  kilowatt-hour. 

In  the  operation  of  a  super-power  system  inefficient 
steam  plants  would  be  s^hut  down  and  the  consumption 
of  coal  for  unified  .system  should  not  be  in  excess  of  an 
average  of  2  lb.  C0.9  kg.)  per  kilowatt-hour.  The 
super-power  .system  would  therefore  effect  an  economy 
of  at  least  1.5  lb.  fO.68  kg.)  for  a  total  annual  genera- 
tion of  1,500,000,000  kw.-hr.,  or  after  provision  for  the 
increased  power  loss  in  the  extra  transmission  line  dis- 


Submarine  Cable  Is  Dried  Out 
and  Replaced 

Following    Severe    Damage    to  Its   Submarine   Cables 

in  San  Francisco  Bay  the  Great  Western  Power 

Company  Successfully  Removes  and 

Repairs  a  2,110  Ft.  Section 

AS  A  RESULT  of  accidents  to  shipping  in  San  Fran- 
,  Cisco  Bay  in  the  month  of  November,  1917,  the 
transbay  power  cables  of  the  Great  Western  Power 
Company  were  twice  fouled  by  dragging  anchors.  Two 
of  the  three  cables  were  so  damaged  that  sections  had 
to  be  taken  out  and  replaced  before  the  cables  could 
be  put  back  into  service.  In  one  case  a  2,000-ft. 
(600-m.)  length  of  the  section  where  damage  was 
suffered  was  taken  ashore  and  dried  out  by  a  vacuum- 
heating  process.  The  repair  of  the  cables  was  rendered 
much  more  difficult  by  the  fact  that  the  damage  occurred 
where  the  depth  of  water  was  over  100  ft.  (30  m.)  and 
tidal  currents  amounted  to  4  or  5  miles  (6  or  8  km.) 
per  hour. 

The  first  accident  occurred  in  November,  when  a 
Japanese  steamer  loading  coal  from  a  barge  dragged 
her  anchor  across  the  cables,  causing  a  short  circuit 
in  both  cable  No.  1  and  cable  No.  2.  The  No.  1  line 
is  designed  to  carry  3,500  kw.  and  the  No.  2  4,500  kw., 
both  operating  at  11,000  volts.  An  investigation  imme- 
diately after  the  accident  showed  that  cable  No.  2 
could  probably  be  more  speedily  repaired  and  attention 
was   given   to    it   first.      After   much    difficulty    in   dis- 
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entangling  it  from  the  twisted  and  kinked  No.  1  line 
a  2,000-ft.  section  was  taken  out  and  the  work  of 
relaying  a  new  section  in  its  place  was  begun.  While 
this  was  under  way  two  vessels  collided  in  the  fog  and 
a  dragging  anchor  again  fouled  the  cable.  Although 
damaged  the  cable  wa.s  still  left  fit  for  emergency  u.se, 
and  the  work  of  relaying  it  was  completed  as  rapidly  as 
possible  and  the  cable  put  in  service  temporarily. 


DAMAGED   CABLE    RAISED    FROM    BAY 

Attention  was  then  devoted  to  cable  No.  1.  Launches 
were  used  to  drag  for  the  several  ends.  When  these 
were  picked  up  and  that  section  which  had  been  kinked 
and  dragged  out  of  place  had  been  pulled  up  for  inspec- 
tion and  test  it  was  found  that  considerable  lengths 
of  it  had  been  ruined  by  the  kinks,  and  it  was  evident 
that  water  had  been  drawn  by  'capillary  attraction  along 
the  strands  of  the  conductors.  A  process  of  cut  and  try 
was  then  employed  for  finding  how  much  of  the  cable 
was  wet.  A  section  of  it  was  cut  off  and  tests  were 
made  between  the  new  end  and  the  power  house.  By 
repeating  this  process  it  was  finally  found  that  after 
taking  out  about  2,100  ft.  (640  m. )  of  the  damaged 
cable  the  remaining  shore  ends  were  still  fit  for  service. 

Drying  Out  the  Cables 

When  the  damaged  sections  of  the  cable  came  in  from 
the  barges  it  was  found  that  there  was  one  1,100-ft. 
(335-m.)  piece  and  2,000  ft.  (600-m.)  of  short  length.*! 
between  150  ft.  and  500  ft.  (45  m.  and  150  m.)  from 
which  the  w-ater  would  have  to  be  extracted  before  they 
could  be  put  in  service.  To  accomplish  this  the  cables 
were  taken  to  the  company's  Oakland  steam  auxiliary- 
station,  where  a  29-in.  c736-mm.)  vacuum  was  available. 
The  vacuum  pipe  was  attached  to  one  end  of  the  1,100-ft. 
cable  just  as  it  stood  on  the  reel,  and  after  making 
the  joint  airtight  the  full  suction  was  applied.  A  coil 
of  steam  pipes  was  also  placed  under  the  reel,  and  by 
use  of  a  double  thickness  of  heavy  canvas  a  housing 
was  made  over  the  reel  under  which  a  temperature 
of  200  deg.  Fahr.  (93  deg.  C.)  was  maintained  for 
thirtj'-six  hours.  Tests  then  showed  the  cable  to  be  in 
suitable  condition  for  use. 

Experience  with  the  several  sections  showed  that  the 
shorter  lengths  could  be  heated  up  thoroughly  in  about 
twelve  hours,  and  that  within  twenty-four  hours  the 
treatment  had  removed  a  sufl^icient  quantity  of  moisture 
to  render  them  again  fit  for  service.  The  plan  of 
heating  the  cables  by  current  in  the  conductors  was 
tried  at  first,  but  it  was  not  used  because  with  the 
cable  coiled  on  the  reels  it  was  impossible  to  secure 
uniform  heating,  while  the  outer  end  had  better  oppor- 


tunity to  radiate  heat  than  the  end  near  the  center. 
Some  of  the  short  sections  of  cable,  however,  were 
stretched  out  on  the  ground  and  heated  by  electricity 
running  through  the  conductors.  Where  this  was  done 
a  current  of  250  amp.  was  applied  for  about  twenty-four 
to  thirty-six  hours,  the  same  vacuum  being  used  as  in 
the  case  of  the  steam  treatment.  The  same  tests  were 
applied  to  cables  dried  by  steam  and  by  electricity.  They 
were  considered  suitable  for  replacement  in  service 
when  the  megger  readings  were  satisfactory,  depending 
on  length  and  temperature;  also  when  the  jute  filling 
could  be  burned  without  sputtering  or  dropped  in  hot 
(izite  without   showing  morslive. 

In  replacing  the  cable  cut  out  this  2,000-ft.  gap  was 
i'lrst  spanned  by  a  1-in.  (2.5-cm.)  steel  messenger  cable 
made  fast  to  one  of  the  ends  and  laid  thence  to  the 
(/ther  end,  to  which  it  was  also  attached.  Sections  of 
the  original  cable  which  had  meantime  been  dried  out 
were  then  spliced  in,  beginning  at  one  end  of  the  gap. 
.As  the  work  progressed  the  messenger  cable  was  under- 
i-un  by  the  barge  containing  the  reels  until  the  far  end 
of  the  gap  was  reached  and  the  final  splice  made. 
During  this  process  it  was  occasionally  necessary  to 
drop  the  end  of  the  cable.  When  this  was  done  the 
end  was  temporarily  sealed  with  a  lead  sleeve  and  a 
buoy  used  to  mark  the  line. 

Method  of  Splicing 

Because  of  the  short  lengths  of  cable  which  had  to 
be  put  back  in  line  No.  1  many  splices  had  to  be  made, 
and  special  care  was  taken  to  see  that  these  splices  were 
strong  and  tight.  The  method  used  was  first  to  slip  a 
2-ft.  (0.6-m.)  section  of  4-in.  (10-cm. )  pipe  over  each 
of  the  two  ends  to  be  spliced.  The  outer  ends  of  these 
pipe  sections  were  threaded  in  opposite  directions  so 
that  a  coupling  engaging  both  threads  could  be  made 
to  draw  the  two  ends  together.  These  pipe  sections 
were  kept  on  the  cables,  back  out  of  the  way,  while 
the  splicing  and  insulation  of  conductors  was  done  in 
the  ordinary  manner.  When  the  splice  proper  was  com- 
pleted as  usual  a  layer  of  asbestos  was  put  on  by  way  oi 


CABLE    IN    PROCESS   OF   BEING    DRIED    BY    APPLICATION    OF    HEAT 
AND   VACtVM 

final  covering.  Over  this  the  two  pipe  sections  were 
slipped  up  toward  each  other  until  separated  only  by 
the  w-idth  of  the  coupling.  The  armor  wires  were  then 
welded  to  the  outer  ends  of  both  pipes.  Finally,  the 
coupling  was  turned  until  the  two  pipe  sections  were 
drawn  up  together,  thus  taking  the  strain  in  the  armor. 
The  drying  out  of  the  cables  was  done  under  the 
direction  of  J.  iL  Bariy,  engineer  of  distribution,  and 
E.  W.  Beardsley,  general  superintendent. 
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Some  Steam  Metering  Apparatus  Which  the  Southern  California  Edison  Company 
Has  Considered  Necessary  to  Plant  Economy 


A-On  till-  front  of  tti.-  hnil.'is  :il  :i  i-onvrnii'iit  height 
,-ibovf  the  floor  whiM-e  they  can  rc-.-ifUly  be  seen  by  the  tire- 
man  whrn  adjusting  fires  are  COj  Indicators,  gages  and 
.steam   flow   meter.M.  .         .  ,j  v-_„™ 

B Atmospherlr  temperature  thermometer.  Aneroid  Barom- 
eter, and  mercury  column  conveniently  located  on  con- 
denser near  enBlneer's  station. 


C—rO,.  flue-iias  temperature,  draft  and  boiler  fP<"<J-watei 
temperriture  recorders  are  located  at  the  rp.jr  of  the  boilers 
ami  arc  .so  mounted  us  to  be  easily  accessible  for  changing 
charts  and  '^V^^'^'^-^^^^^  ^j^ji^n  of  Southern  California  Com- 
pany7«h(>re  oil  Is  used  for  fuel,  has  a  very  extensive  meter 
equipment. 


Selection  of  Steam  Plant  Meters 


Metering  Apparatus  May  Be  Divided  Into  Classes  Necessary  for  Safe  Operation,  for  Good 

Operation  and  for  Checking  Results     Proper  Use  of  Correct 

Meters  Will  Greatly  Improve  Economy 

Hy  J.  W.  ANDREE 

Assistawf  Superintendent  of  Generation  Suiithein  California  Edison  Company 


FOR  the  efficient  and  safe  operation  of  steam 
power-plant  meters,  gages  and  thermometers 
are  indispensable.  As  the  cost  of  such  meter- 
ing equipment  is  so  small  in  comparison  with 
the  total  cost  of  the  plant  and  the  savings  which  may 
be  effected  by  their  proper  use  it  is  surprising  that 
there  are  so  many  large  plants  in  which  nTetering 
equipment  has  been  considered  of  little  importance. 
The  plant  with  too  many  meters  is  rare.  However, 
improper  selection  is  often  found,  due  to  confusion  as 
to  the  logical  functions  of  the  many  kinds  of  meters 
available  or  to  lack  of  appreciation  of  the  results  to  be 
gained  through  their  proper  use. 

Metering  equipment  may  be  divided  into  three  groups : 
(1)  Meters  necessary  for  safe  operation;  (2)  meters 
necessary  for  obtaining  good  operation;  (3)  meters 
used  for  checking  and  for  records  of  operation.  Each 
of  these  groups  may  contain  meters  of  three  general 
classes:  (1)  Indicating  meters,  which  indicate  a  con- 
dition existing  at  any  time;  (2)  integrating  meters, 
which  measure  a  quantity  during  a  period  of  time; 
(3)  recording  meters,  which  make  a  continuous  record 
of  conditions  over  a  period  of  time.  Sometimes  two  or 
more  of  these  classes  are  combined  into  one  instru- 
ment. The  metering  equipment  of  a  plant  will  depend 
upon  its  kind  and  size.  Table  I  gives  the  metering 
equipment  of  a  47,000-kw.  vertical  steam  turbine  plant 
using  oil  fuel.  In  this  table  the  meters  are  divided 
into  groups  and  classes,  arranged  from  top  to  bottom 
according  to  their  relative  importance. 

Uses  of  Metering  Equipment 

The  value  to  be  derived  from  metering  equipment 
depends  upon  the  use  to  which  it  is  put  and  the  care 
given  it.  Meters  which  are  out  of  order  are  worse 
than  no  meters.  If  meters  are  allowed  to  remain 
out  of  order  for  any  length  of  time  the  employees  using 
them  soon  lose  confidence  in  them,  which  is  very  detri- 
mental to  the  operation  of  the  plant.  In  a  plant  of 
the  size  under  consideration  an  instrument  man  should 
be  employed  whose  duty  it  is  to  keep  all  instruments 


in  good  working  order,  and  he  will  be  kept  busy  if  the 
meters   are    rightly    maintained. 

The  meters  in  group  No.  1  need  but  little  attention; 
an  occasional  checking  and  adjusting  is  all  that  is 
necessary.  The  use  of  meters  in  this  group  needs  no 
discussion;  they  must  be  used  by  the  station  force  in 
order  successfully  to  operate  the  plant.  Group  No.  2 
contains  the  meters  of  real  importance  with  respect  to 
the  efficient  operation   of   the   plant;   at   the   head   of 
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AND    FUEL    CONSUMPTION,    PLOTTED    DAILY,    WILL    FALL 

NEAR  THE  AVERAGE  LINE   IF  CONDITIONS  ARE  NORMAL 

this  list  is  flue-gas  analysis  apparatus  or  CO,  meters. 
These  are  considered  the  most  important  of  this  group 
because  improper  combustion  is  the  greatest  preventable 
source  of  loss  in  the  power  house  and  continuous 
analysis  of  flue  gases  is  the  only  reliable  method  for 
determining  the  condition  of  combustion.  Vacuum 
gages  are  second  in  importance  in  this  group  and,  from 
an  economical  standpoint,  they  are  the  most  important 
meters  in  the  engine  room,  as  the  economical  operation 
of   a   steam    turbine   depends    very   largely    upon    the 


TABLE  I^METERING  EQUIPMENT  OF  50,000-KW.   OIL-BURNING  PLANT 


GROUP  L    NECKSSAUY  FOR  SAFE 
OPKIUTION 

1 .  Steam  pressure  gage  on  each  boiler.  * 

2.  Water  gage  on  earn  holler.* 

3.  Lubricating  oil  pressure  gages  on  eaeh  turbine.* 

4.  VoUnii'ter  on  each  generator.* 

5.  Anuncteron  each  generator." 

6    Water  presaure  gages  at  fowl  pumps.* 

7.  Steam  pressure  ut  turbines.* 

8.  Wattmeter  on  each  generator.* 

9.  Temoerature  indicator  on  each  generator.* 

10.  Synenroscopc.* 

1 1.  Ammeter  on  each  circuit.* 

12.  t)ilpres:^ure  gages  on  each  fuel  oil  pump.*° 

1 3.  Lubricating  oil  pressure  gages  at  the  pumps  ♦ 

14.  Bearing  oil  thermometers.* 

1 5.  Steam  pressure  at  each  stage  of  turbines.* 

16.  Feed  water  level  in  each  heater.* 

17.  Fuel  oil  supply  gages.  *° 

1 8.  Feed  water  supply  gages.  • 

19.  Frequency  meters.* 

20.  Wattmeters  on  outgoing  lines.* 

2 1 .  Ground  meters  on  generators.  * 

22.  Temperature  indicators  on  geneiators.* 

•  Indicating  instruments,     t  Recording  instruments. 


GROUP  2. 


XKCKSSAHV  FOR  oBTAIXI 
GOOD  OPER.\TI0N 


1.  COs  meters  on  each  boiler.* 

2.  Vacuum  gages  on  each  turbine* 

3.  Steam  temperature  on  each  boiler  and  at  tur- 

bines, t 

4.  Draft  gages  on  each  boiler.* 

5.  Steam  pressure  at  turbines.* 

6.  Feed  water  temperature  thermometer.t 

7.  Steam  flow  meters  on  each  boiler.t 

8.  Flue  gas  thermometer  on  each  boiler.t 

9.  Circulating  water  to  condensers  temperature. t 

10.  Circulating  water  from  condensers  temperature,  t 

1 1.  Quantity  of  circulating  water. t 

12.  Quantity  of  feed  water  at  pumps.* 

13.  Quantity  of  make-up  water.* 

14.  Conden«ite  water  temperalm'e.t 

15.  Temperature  of  water  entering  heaters. t 

16.  Steam  pressure  on  burner  line.t** 

17.  Steam  pressure  to  burners.*" 

18.  Fuel  oil  pressure  on  burner  line. t* 

19.  Fuel  oil  pressure  to  burners.*" 

20.  Fuel  oil  temperature  from  heater.*" 

21.  Feed  water  leaving  economizers. t 

22.  Vacuum  seal  gages.* 

X  Integrating  inatruments.     *  For  oil-burning  ptants 
1016 


GROUP  3.    FOR  CHKCKIXG  AND  1U2CORD 
OF  OPER.\TIOX 

1.  Watt-hour  meters  on  each  generator,  t 

2.  Quantity  gages  for  fuel  used.J**a 

3.  Auxiliary  power  meters.* 

4.  Quantity  of  boiler  feed  water. J 

5.  C'i'i  meters  on  each  boiler.t 

6.  \'acuum  meters  on  each  turbine. t 

7.  Steam  temperature  at  each  turbine. t 

8.  Steam  pressure  at  each  turbine. t 

9.  Mercurj'  vacuum  column.* 

10.  .\neroid  barometer.* 

1 1.  Temperature  of  engine  room  atmoaphere.* 

12.  Tempenitnre  of  boiler  room  atmosphere.* 

13.  Steam  flow  to  turbines. t 

14.  Lubricating  oil  temp,  entering  filter.* 

15.  Lubricating  oil  temp,  leaving  filter.* 

16.  Pressure  of  oil  leaving  return  oil  pumps.* 

17.  Circulating  water  pressure  at  pumps.* 

18.  Portable  flue  gas  analysis  apparatus.* 

19.  Portable  thermometers,  gages,  gage  test-set  and 

test  apparatus.* 


only,    rz  .Scales  used  in  coal-burning  plants. 
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vacuum  maintained  in  the  condensers.  Proper  inter- 
pretation of  the  readings  of  the  vacuum  gages  will 
show  the  condition  of  the  turbine  blading,  condensers, 
seals,  air  leaks,  quantity  and  quality  of  circulating 
water  and  other  conditions  of  the  turbine  unit.  Assum- 
ing the  firemen  will  keep  the  steam  pressure  up  by 
observing  the  gages  on  each  boiler,  then  steam  tem- 
perature thermometers  are  next  in  importance  on 
account  of  the  effect  of  the  steam  temperature  on  the 
economy  of  the  turbine.  Recording  thermometers  are 
preferable  because  priming  boilers  can  be  immediately 
located  and  the  conditions  remedied,  and  the  soot  con- 
dition and  method  of  firing  can  also  be  determined  by 
these.  The  steam  temperature  at  the  turbines  is  also 
important  because  priming  of  boilers  will  be   noticed 


meters  are  sufficient,  but  the  recording  attachment 
costs  but  little  more  and  is  a  great  convenience  in 
checking  up  the  firemen's  work.  Flue-gas  thermometers 
determine  the  necessity  of  blowing  the  soot  off  the 
tubes,  aid  in  keeping  the  temperature  of  the  flue  gases 
within  the  proper  limits  and  show  the  condition  of  the 
boiler  baffles.  Temperature  and  quantity  of  cii'culat- 
ing  water  to  the  condensers  are  of  importance  as  the 
vacuum  obtainable  depends  upon  these.  Recording 
meters  are  preferred  because  the  conditions  indicated 
are  often  made  use  of  later  to  determine  the  condi- 
tion of  the  turbine  and  condensers. 

The  meters  of  group  No.  3  are  used  for  checking 
other  meters  and  conditions  and  furnish  records  from 
whicfi  plant  economies  are  calculated.    The  records  from 
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FIG.     2 — SUCH    RECORDS    AS    THESE    CONSTITUTE    IN    EFFECT    A    CONTINUOUS   TEST   OF   THE   ENTIRE   PLANT 

These   reports   are  compiled   each  day   by  the  station  men   and       other   6   a.m.   to  midnigrht,   during  wliifli   time   the  plant   operates 
aro  divided  into  two  periods,  one  covering  the  entire  day  and  the       under  the  best  load   conditions. 


sooner  here,  and  the  readings  of  these  meters  are 
used  in  the  calculation  of  turbine  efficiency. 

Draft  gages  on  each  boiler  assist  the  firemen  in 
adjusting  fires.  Some  prefer  recording  draft  gages, 
but  this  is  a  refinement,  as  draft  gages  are  secondary  in 
importance  and  the  CO,  meters  record  the  combustion. 
Furthermore,  indicating  draft  gages  are  much  more 
reliable  and  do  not  require  the  attention  that  record- 
ing types  require.  Economical  operation  of  the  turbines 
is  dependent  upon  the  pressure  maintained  at  the 
throttle,  hence  steam-pressure  gages  at  the  turbine  are 
important.  Indicating  gages  check  the  recording  gages 
and  are  more  reliable.  Where  economizers  are  used, 
the  temperature  of  the  feed  water  entering  them  must 
be  such  as  to  prevent  condensation  on  the  tubes  with 
resultant  corrosion.  Records  from  the.se  thermom- 
eters  are   used   for  calculating   boiler-room   economies. 

Steam  flow  meter  on  each  boiler  assist  the  fireman  in 
uniformly  loading  the  boilers  and  aid  in  determining  the 
proper  rate  of  feeding  water  into  the  boilers.   Indicating 


these  meters  are  carefully  examined  by  the  station 
executives  after  each  day's  operation  and  the  plant  effi- 
ciencies calculated.  The  records  and  results  are  then 
examined  by  the  superintendent  to  make  sure  that  the 
instruments  are  in  proper  order  and  that  they  are 
properly  used,  after  which  they  are  returned  to  the 
plant  and  filed  away  for  future  reference. 

Summaries  of  Readings  Tell  the  Story 

In  the  plant  noted  the  net  results  of  operation  are 
plotted  each  morning  for  the  preceding  day,  as  shown 
in  Fig.  1,  the  net  energy  generated  and  the  fuel  burned 
being  used  as  co-ordinates.  These  points  will  fall  on 
a  straight  line  provided  the  operation  of  the  plant 
has  been  normal,  and  if  a  point  falls  off  the  line 
immediate  investigation  of  the  cause  is  made.  The 
condition  causing  abnormal  operation  will  probably 
already  he  known  to  the  station  operating  men  and  in 
many  cases  may  have  been  corrected  before  the  day  has 
passed.     Points  are  plotted  for  each  unit,  hence  abnor- 
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FIG.  3 — STACK  LOSSES  MAY  EASILY  BE  DECREASED  BY 

INCREASING  PERCENTAGE  OF  COj  IN   FLUE  GASES 

null  operation  may  be  readily  traced  to  the  offending 
unit.  These  sheets  cover  a  period  of  one  month  each; 
the  straight  line  is  drawn  through  the  average  of  the 
preceding  month.  A  similar  series  is  plotted  showing 
monthly  averages  and  this  offers  means  for  study  of 
effect  of  wear  of  turbine  blades,  etc. 

Mkthod  of  Keeping  Annual  Records 

Table  II  shows  the  method  used  for  keeping  a  con- 
tinuous annual  record.  Results  of  each  day's  operation 
are  plotted  on  these  charts  by  the  instrument  man  and 
form  a  complete  graphical  record  of  performance  of 
each  piece  of  apparatus  effecting  economy  in  the  plant, 
offering  an  easy  method  of  continuous  comparison  of 
results  of  operation.  These  curves  show  conditions 
wljich  tend  to  reduce  the  operating  economy  and  show 
results  of  any  changes  made  m  apparatus  which  tend 
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to  change  existing  conditions.  In  this  table  the  head- 
ing "hours  of  service  since  last  cleaning"  does  not 
include  stand-by  hours,  but  only  time  of  actual  produc- 
tion. "Blowdowns"  are  the  number  of  times  the  boilers 
are  blown  down  in  each  day  and  "salt  per  gal."  is  the 
salinity  of  the  water  in  the  boilers.  In  all  cases  the 
records  are  average  readings  during  the  hours  of  actual 
production. 

Special  Charts  Generally  Save  Time 

Convenient'  and  easy  methods  for  determining  the 
effects  of  operation  of  apparatus  under  various  condi- 
tions are  essential.     The  average  station   operator  or 


TABL^;  U-K'ND  AND  Vl'MU'rlR  OFrH\RrS  TSKU 


Title  of  Charts 

Hiirrels  of  imI  burned 
Kilowatt-liours  piT  barrel  of  oil 

j.oiici  factor  per  rent 

ThouHantlH  of  kilowtitt-hour  generated  . . 

Number  of  shots  of  water  over 
Total  time  of  shots  —minutes 
Trmperature  of  water,  deg.  Fahr 

\'aruum  in  inches 

.^team  temperature,  (leg.   Fahr 
Steam  pressure,  pound 
Hours  on  maximum  peak 

Hours  service  since  cleatiinK 
N'uinber  of  blowdowns ... 

( !rains  salt  per  Kallon    

'■"low  meter,  thousand  pounds 

Oraft  in  iiu'hes    

IVr  cent  Cf,      

Temperature  flue  gases,  deg.  Fahr 

Total  number  blowdowns 

Rarrels  of  oil  per  boiler-hottr 

Hours  run  and  stamlby 

Holler  efficiency,  per  cent 

Feed  water  temperature.  tlcK.  Fahr 

Per  cent  Cf'i    , 

Temperature  flue  gases,  dep.  Fahr 

Temperature  flue  Rasi-s  and  feed  water 

out  of  econoiiiizers,  dcK   F'alir 
Orainssalt  per  gallon  in  make  nn  water 
Grains  salt  pergal'o  t  in  co*idensers. 


Pa«ge  of 

<  rdinates  \o.  I'sed 

0  5.000  ( )ne  of  each  for  plant 

0-    350  t>neof  each  for  plant 

0       too  One  of  each  for  plant 

0    1,000  (Ine  of  each  for  plant 


0- 
0 
50 
25 
460 
170- 
0- 


10  ( >ne  of  each  fi)r  each  turbine 

100  One  of  each  for  each  turbine 

1 1 0  ( >ne  of  each  for  each  turbine 

29  ( tne  of  each  for  each  tvirbine 

5^0  ( )ne  of  each  for  each  turbine 

220  ( >iie  of  each  for  each  turbine 

24  l)ne  of  each  for  each  turbine 


0-2.000  <  )ne  each  for  each  boiler 

0-       10  One  each  for  each  boiler 

0-     300  <  >ne  each  for  each  boiler 

0        50  t  >ne  each  for  each  boiler 

0    1-04  One  each  for  each  boiler 

12    15  ( >nc  each  for  each  l>oiler 

400-    800  One  each  for  each  boiler 

0-      50    One  each  for  t'nita  Nos.  I 

2  and  3 
6         10    One  each  for  Tnits  Nos.  !. 

2  and. 3 
0      200    One  each  lor  I'nits  Nos.  1. 
2  and  3 
60         90    One  each  for  Inils  Nos.  1. 

2  and  3 
180-     210    One  each  for  I'nits  Nos.   I, 

2  and  3 
12  IS    One  each  for  I'nits  .\os.   I. 

2  and  3 
400       800    One  each  foi   I'nits  Nob    1. 
2  and  3 

200-  300  One  for  each 
0-  10  One  for  each 
0-        9   One  for  eaeh 
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The  headiriE  "shotii  of  water  over"  is  the  number  and  duration 
of  the  time  boilers  have  primed  sufficiently  to  effect  the  tem- 
perature of  the  steam  to  the  units.  "Temperature  of  water"  refers 
to  temperature  of  circulating:  water  both  in  and  out  of  con- 
dersers,  condensate  or  return  to  heaters,  and  fe^'d  water  to  the 
bo'lers  or  economizers. 

engineer  knows  that  if  the  vacuum  on  the  turbine  is 
low  it  will  reduce  the  economy  of  the  turbine,  and  the 
boiler  room  men  know  that  if  the  boilers  are  dirty  inside 
or  out,  the  flue-gas  temperature  high  or  the  feed-water 
temperature  low  the  boiler  economy  is  affected.  By 
the  use  of  the  chart  shown  in  Fig.  3  the  loss  due 
to  admitting  excess  air  into  the  furnace  may  readily 
be  determined  provided  the  temperature  and  the  amount 
of  carbon  dioxide  in  the  flue  gases  are  known.  Proper 
corrections  can  then  be  intelligently  made. 

Assuming  combustion  resulting  in  13  per  cent  CO 
and  flue-gas  temperature  of  600  deg.  Fahr.  the  prevent- 
able loss  to  the  stack  of  2.65  per  cent  is  found  as  indi- 
cated. With  this  same  temperature  of  flue  gas,  but  a 
reduction  CO,  to  10  per  cent  a  preventable  loss  of  6.20 
per  cent  is  found.  In  a  plant  burning  $5,000  worth  of 
fuel  each  day  the  saving  in  operating  the  plant  at  13 
per  cent  CO.  rather  than  10  per  cent  is  $177.50  per  day. 
due  t?  t'"e  difference  of  3.55  per  cent  in  stack  losses,  and 
wou'-d  be  large  earnings  on  the  required  investment  in 
adequate  meters  to  determine  such  conditions  and  the 
cost  of  attendance  for  same. 


Customer  Ownership  of  Securities 

Better  Understanding  of  Utility  Problems  Created — Progressive  and 
Efficient  Management,  Good  Service  and  a  Safe  Security  Essential 
to  Success  of  the  Policy — Must  Be  of  Real  Benefit  to  Purchasers 

By  WILLIAM  H.  HODGE 


CUSTOMER  ownership  is  of  more  vital  signifi- 
cance to  public  utility  management  than  any 
other  new  principle  that  has  been  developed 
during  the  last  ten  years.  The  far-reaching  and 
evolutionary  character  of  this  innovation  as  yet  is  only 
vaguely  realized.  All  electric  and  gas  supply  companies, 
traction  companies  and  communication  systems  will 
adopt  it  eventually  or  many  will  be  taken  over  by  the 
municipalities.  The  railroads  and  other  industries 
serving  the  people  as  a  mass  will  come  to  it  in  all 
probability  It  will  gradually  grow  its  own  crop  of 
problems,  but  for  many  years  and  possibly  generations 
it  will  be  an  economic  factor  of  great  service  to  society. 
Early  in  1919  not  more  than  a  hundred  public  utility 
organizations  in  the  United  States  had  sought  to  secure 
a  wide  distribution  of  their  securities — or  ownership^ — 
among  their  service  customers.  During  the  past 
eighteen  months  this  number  has  easily  quadrupled. 
The  par  value  of  the  securities  thus  marketed  has 
grown  from  about  §50,000,000  to  an  estimate  of  $100,- 
000,000.  In  five  years  not  far  short  of  150,000  citizens 
have  become  financially  interested  in  the  service  com- 
panies operating  in  their  localities. 

There  is  scarcely  today  a  progressive  utility  manager 
who  is  not  either  selling  the  .securities  of  his  company 
direct  to  (he  public  or  studying  plans  for  doing  so  with 
the  idea  of  starting  at  the  first  favorable  opportunity. 

The  position  of  investment  bankers  toward  the  prac- 
ticability and  wisdom  of  customer-ownership  has  been 
completely  revised.  From  an  attitude  frankly  skeptical 
of  its  success  and  a  disbelief  in  the  value  of  results,  the 
views  of  the  bankers  have  changed  to  commendation 
and  the  desire  that  all  utility  organizations  build  up  a 
strong  home  ownership  among  the  people.  Thus  we 
find  an  officer  of  one  of  the  large.st  banks  in  the  coun- 
try saying: 

"Essential,"  Says  Banker 

"It  is  in  many  cases  essential  that  there  be  on  the 
part  of  a  community  served  a  sufficiently  large  good- 
faith  investment  in  its  stock  and  debt  to  assure  outside 
inve.stors  that  the  company  will  receive  the  same  con- 
sideration as  the  other  home  industries  in  the  territon- 
which  it  serves.  The  investor  will  a.sk  to  be  assured  of 
such  consideration  for  his  property.  It  is  the  lea.st  to 
which  he  is  entitled.  It  is  more  important  than  the 
renewal  of  a  franchise  or  the  winning  of  a  rate  case.  It 
can  be  not  only  the  salvation  of  the  industry  but  also  the 
cornerstone  of  the  development  of  many  communities." 

This  movement  on  the  part  of  electric  light  and 
power  and  other  utilities  is,  of  cour.se,  in  line  with  the 
general  trend  of  steadily  increased  ownership  of  large 
corporations  by  an  ever-growing  number  of  people.  The 
stock  lists  of  nearly  all  well-known  corporations  show  a 
remarkable  gain  in  shareholders  during  the  past  few 
years.  The  government's  war  financing  multiplied  the 
number  of  bondholders  in  this  country  at  least  forty 
times,  and  even  though  many  have  sold  their  Liberty 
bonds,  a  vast  number  have  retained  them  and  all  have 
received  some  education  in  the  subject  of  investment. 


There  is,  however,  a  great  difference  between  the- 
growth  of  shareholders  of  the  steel  corporation,  for- 
example,  and  the  definite  action  of  a  central-station 
company  to  induce  its  customers  to  become  profit-shar- 
ing partners  in  the  industry.  Every  one  in  some  way 
or  other  uses  steel,  but  few  are  customers  of  the  steel 
corporation  and  the  latter  requires  no  franchise  to- 
operate.  Every  one,  however,  who  uses  electricity  is 
a  direct  patron  of  the  central-station  company  and  in 
daily,  almost  hourly  contact  with  the  latter.  You 
can  buy  steel  products  from  many  sources,  but 
usually  you  can  purchase  electrical  energj-  from  only- 
one.  The  steel  company  can  earn  a  sufficiently  large 
surplus  to  expand  its  plant  and  business ;  the  central 
station  company  cannot  and,  if  it  grows,  must  always 
be  in  the  market  for  new  capital. 

.Adjunct  to  Public  Relations 

The  two  foremost  problems  of  public  utility  opera- 
tion are  public  relations  and  financing.  They  go  hand  in 
hand. 

If  a  company  cannot  finance  its  requirements  so  as 
adequately  to  serve  its  market,  it  is  bound  to  incur 
public  displeasure.  If  the  company  is  the  subject  of 
public  ill  will,  it  finds  the  raising  of  new  capital  difficult 
if  not  impossible.  The  greater  the  difficulty  of  securing- 
money  the  higher  becomes  the  rate  necessary  to  pay  for 
the  capital  obtainable;  and  the  cost  of  capital  has  a 
pronounced  effect  upon  the  service  rates,  while  fre- 
quently the  service  rates  are  the  controlling  factor  in 
the  barometer  of  public  sentiment. 

The  prevailing  demand  for  capital  for  construction 
purposes  far  in  excess  of  the  supply  and  other  effects 
of  the  World  War  merely  accentuate  some  of  the 
inevitable  problems  of  utility  operation.  Were  capital 
abundant  and  interest  rates  low  in  the  summer  of  1920. 
the  desirability  of  customer-ownership  as  a  solvent  of 
the  utilities'  problems  would  exist  almost  as  forcefully 
as  it  does  under  the  contemporary  circumstances.  The 
necessity  of  good  public  relations  and  favorable  public 
sentiment  is  fundamental,  and  it  was  perhaps  harder 
to  maintain  them  before  the  war  than  it  has  been  since. 

The  apparent  advantages  to  utility  companies  from  a 
wide  distribution  of  their  securities  among  the  local 
public  have  been  frequently  outlined.  W'hen  a  com- 
pany invites  the  people  to  become  profit-sharing 
investors  it  surrounds  itself  with  a  new  and  more  attrac- 
tive and  engaging  atmosphere.  It  does  something  that 
usually  strikes  ;i  responsive  public  chord  and 
immediately  places  it.self  on  a  more  intimate  and  favor- 
able footing  with  the  people.  Once  a  considerable 
number  of  home  shareholders  has  been  developed  every 
office  holder  and  politician  takes  cognizance  of  the  fact 
aiid  finds  some  other  issue  than  attacking  the  utility 
company. 

The  home  shareholders  see  the  problems  and  con- 
duct of  the  company  in  a  more  comprehensive  and 
enlightened  way  and  in  turn  educate  many  other  people 
to  the  merit  of  the  company's  endeavors  and  the  solid 
values  of  its  work. 
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In  brief,  a  considerable  number  of  home  shareholders 
so  modify  public  opinion  that  the  utility  company  is 
assured  of  just  treatment  and  a  fair  chance  to  be  pros- 
perous and  by  beinR  prosperous  to  discharjfe  properly 
its  duties  to  its  community. 

Before  anything  at  all  can  be  of  lasting  advantage  to 
a  utility  company,  however,  it  must  be  of  genuine  value 
to  society.  Many  things  which  utility  organizations 
have  done  or  proposed  have  met  this  test  and  yet  have 
also  met  with  public  criticism  and  disfavor.  Often  the 
general  welfare  has  been  well  served  but  the  company 
has  been  deprived  of  approval  or  reward.  Nevertheless, 
the  rule  cited  is  certain  to  hold  good  over  any  extended 
period.  How  does  customer-ownership  measure  up  to 
this  test  ? 

In  the  first  place  it  provides  a  safe  investment 
regularly  paying  a  good  rate  of  return,  encourages 
thrift,  educates  in  the  subject  of  investment,  deprives 
many  a  hazardous  or  fraudulent  enterprise  of  hard- 
earned  savings,  and  keeps  in  the  community  the  interest 
or  dividenil  paid  on  the  invested  capital.  Second,  it 
places  a  salutary  check  on  destructive  politics  and 
unfair  legislation  and  taxation.  Third,  it  cultivates  a 
habit  of  public  appreciation,  which  in  turn  stimulates 
the  utility  management  to  greater  exertion  toward 
better  service  and  leaves  the  management  free  to  devote 
its  iiest  energies  toward  this  end  rather  than  to  defend- 
ing itself  against  unjust  attack.  Fourth,  it  greatly 
assists  the  management  in  securing  such  capital  as  it 
may  be  necessary  to  obtain  from  outside  souixes  in 
ample  quantities  and  on  the  best  pwssible  terms.  Fifth, 
it  serves  to  make  the  company  doubly  careful  to  main- 
tain financial  success,  since  the  failure  to  pay  returns  to 
its  home  investors  would  be  calamitous. 

What  Customer  Ownership  Secures 

The  simplest  and  easiest  way  for  a  utility  company  to 
secure  public  good  will  is  to  offer  sound  securities  to 
the  people  it  serves.  The  simplest  and  easiest  way  for 
a  citizen  to  obtain  adequate  utility  service  at  just  rates 
is  to  invest  money  in  the  utility  company.  On  the 
one  hand,  the  company  secures  peace  and  appreciation; 
on  the  other,  the  citizen  secures  a  faithful  and  respon- 
sive public  servant. 

The  success  of  customer-ownership  naturally  is  based 
on  certain  elemental  conditions.  It  must  be  predicated 
on  progressive  and  efficient  management,  good  service, 
sound  linances  and  the  ability  to  offer  a  safe  security. 
If  these  are  not  present,  very  little  of  real  benefit  can 
be  accomplished  and  preliminary  to  customer-ownership 
other  and  more  drastic  steps  must  be  taken.  Once  they 
are  taken  and  the  people  are  sure  of  it  they  will  invest 
in  the  company's  securities. 

Doing  the  obvious  and  most  direct  thing  often  seems 
to  hold  imaginary  terrors.  The  next-to-hopeless  snarls 
into  which  many  utility  organizations  have  been  drawn 
can  be  unraveled,  some  of  the  most  appealing  arguments 
of  the  municipal  ownership  enthusiasts  most  effectively 
demolished  and  insufficient  earnings  increased  to  an 
adequate  basis  by  merely  selling  utility  securities 
directly  to  the  interested  public. 

If  there  is  any  lesson  that  the  public  utility  com- 
panies of  the  United  States  should  have  thoroughly 
learned  during  the  past  twenty  years,  it  is  that  con- 
troversy gets  them  nowhere.  The  ultimate  victorj-  in 
a  utilities  quarrel  goes  to  the  demagogic  politicians. 
The  only  way  the  politicians  can  be  checkmated  is  by 
getting  a  sufficient  number  of  people  lined  up  with  the 


utility  company  to  insure  that  company  a  square  deal  at 
the  polls.  This  can  be  done  most  easily  simply  by 
identifying  the  direct  financial  interest  of  a  considerable 
number  of  voters  with  the  company.  Then,  if  the  case 
of  the  utility  is  a  just  one,  it  need  fear  nothing.  In  fact 
it  will  seldom  have  an  issue  brought  up  for  public 
decision. 

SOCIALISTir 

The  charge  that  customer-ownership  is  socialistic  is 
correct.  Every  utility  organization  is  inherently 
socialistic.  It  is  based  on  service  to  society.  It  exists 
because  it  can  render  certain  services  more  efficiently 
and  economically  by  doing  them  collectively,  and  it 
touches  practically  every  person  in  a  community.  As 
to  the  ownership  of  the  property  there  are  few  actually 
effective  arguments  against  collective  or  municipal 
ownership  e.xcept  impairment  in  efficiency  and  economy, 
and  these  are  exceedingly  grave  objections. 

When,  however,  customer-ownership  starts  with  effi- 
cient management  and  the  ownership  of  the  property  is 
fractional  among  individuals,  there  is  no  likelihood  of 
dispossession  of  the  efficient  management.  The  principle 
and  the  advantages  to  society  of  individual  ownership 
and  initiative  are  retained  with  the  addition  of  wider 
distribution  of  these  advantages.  Were  every  customer 
of  a  utility  company  presented  with  a  share  of  its 
dividend-bearing  stock,  carrj'ing  voting  rights,  within 
a  short  time  a  very  large  proportion  of  the  customers 
would  hold  no  stock,  any  more  than  they  have  held  their 
Liberty  bonds.  Quite  a  large  number  of  customers 
would  become  owners  of  five  to  five  hundred  shares  of 
stock,  but  as  long  they  received  their  regular  dividends 
they  would  do  nothing  to  dispossess  efficient  manage- 
ment. Even  if  some  aggressive  genius  tried  to  organize 
them' with  a  view  to  bringing  about  changes  of  control 
he  could  not  possibly  succeed  against  an  alert  manager 
sufficiently  diplomatic  and  statesmanlike  to  make  the 
right  moves. 

In  other  words,  customer  ownership  is  socialistic — 
probably  as  far  as  it  is  possible  to  carry  socialism  with 
safety  and  good  results  to  humanity  in  the  present  day. 
It  also  is  individualistic  and  capitalistic  and  the  single 
practical  public  utility  policy  that  s«ems  to  meet  the 
approval  of  both  .socialists  and  capitalists.  In  this  joint 
approval  and  in  its  appeal  to  people  who  are  neither 
socialists  nor  capitalists  lies  its  chief  merit — something 
that  works  and  keeps  the  peace  while  cities  are  being 
built  up,  children  reared  and  mankind  slowly  advancing 
in  well  being. 

Experimental  Stage  Passed 

The  experimental  stage  of  customer-ownership  was 
passed  long  ago  by  companies  which  had  the  good 
fortune  to  make  a  beginning  before  the  United  States 
became  involved  in  the  war.  These  companies  found 
themselves  able  to  raise  a  considerable  amount  of  money 
much  needed  for  extensions  and  additional  capacity  at 
a  time  when  investment  bankers  would  not  undertake  to 
sell  their  preferred  stock  and  found  difficulty  in  market- 
ing short-term  notes  at  high  rates  of  interest.  It  is 
an  odd  commentary  upon  financing  mechanism  to  record 
the  fact  that  certain  utility  companies  sold  large 
amounts  of  preferred  stock  direct  to  the  public  at  that 
time,  when  Liberty  bonds  were  offered  at  short  intervals 
and  the  bankers  seemed  helpless. 

With  the  proceeds  from  these  customer-ownership 
sales  during  the  war  the  companies  installed  generating 
equipment  and  built  lines  to  serve  industries  manufac- 
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turing  war  equipment  and  essential  products.  They 
were  thu;^  able  greatly  to  increase  their  volume  of 
business  and  their  earnings  and  also  to  serve  the  country 
in  a  patriotic  way.  From  the  increased  gross  earnings 
they  were  able  to  derive  sufficient  additional  net  earn- 
ing to  finish  the  war  period  in  substantially  improved 
pcsition  despite  enormously  increased  operating  ex- 
penses and  higher  taxes. 

The  ability  of  companies  to  finance  construction  by 
direct  sales  of  their  securities  to  the  public  when  the 
customary  financing  channels  are  closed  is  again  evident 
in  1020,  when  capital  is  the  scarcest  and  its  cost  the 
highest  since  the  years  immediately  following  the  Civil 
War.  The  utilities  which  have  customer-ownership 
firmly  established  are  selling  larger  quantities  of  pre- 
ferred stock  this  year  than  ever  before.  Not  only  are 
the}'  doing  this  but  it  is  being  accomplished  on  an 
income-bearing  basis  as  low  as  many  short-term  note 
issues,  and  even  lower. 

EX-iiMPLES 

A  good  e.xample  of  what  has  taken  place  in  1920  is 
found  in  a  company  that  marketed  $6,600,000  of  its 
7  per  cent  preferred  stock  direct  to  the  public  through 
12,600  separate  sales  in  the  four  and  one-half  years 
ended  Dec.  31.  1919.  During  the  first  six  months  of 
1920  this  organization  sold  direct  to  the  local  public 
$2,200,000  of  its  preferred  stock  by  means  of  4,080 
sep;irate  sales.  In  the  month  of  June,  when  the  invest- 
ment security  markets  of  the  world  were  stagnant  and 
.-ales  on  the  New  York  Stock  Exchange  the  smallest  in 
.\ears,  this  company  disposed  of  more  than  |400,000  par 
value  of  its  preferred  stock. 

Many  other  equally  good  securities  paying  a  higher 
rate  of  return  were  available  to  the  people  who  bought 
this  stock.  Their  choice  was  based  on  the  fact  that 
they  wanted  this  particular  investment,  and  they 
wanted  it  because  it  had  been  advertised,  sold  and 
found  favor  with  the  public  over  a  period  of  several 
years. 

Another  instance  is  found  in  a  Western  company 
which  is  compelled  to  make  a  million-dollar  addition  to 
a  power  plant  this.  year.  In  1917,  1918  and  1919  this 
company  through  its  regular  employees  placed  upward 
of  $1,000,000  par  value  of  its  preferred  stock  among  the 
public.  Late  in  .January  of  the  present  year  the  manage- 
ment .started  out  to  raise  as  much  as  possible  of  the 
funds  for  the  power-plant  addition  by  direct  sales  of 
the  preferred  stock  at  a  price  close  to  par.  On  June  15 
the  sales  had  gone  well  over  $400,000.  The  full  million 
dollars  will  no  doubt  be  in  hand  by  the  time  the  station 
is  completed — and  this  in  a  period  when  financing  is  the 
most  ditlicult  and  expensive  in  half  a  century. 

The  partial  payment  plan  is  an  essential  part  of  any 
customer-ownership  plan  aimed  toward  really  popular 
ownership,  but  in  the  two  examples  cited  less  than  10 
per  cent  of  the  stock  has  been  sold  on  deferred  pay- 
ments and  less  than  20  per  cent  of  the  sales  were  of  this 
kind. 

A  very  important  phase  of  customer-ownership  is 
being  observed  during  the  1920  depression  of  security 
prices.  There  is  no  selling  movement  of  consequence  on 
the  part  of  citizens  who  have  bought  the  securities  of 
their  local  utility  companies.  They  invested  their  money 
on  belief  in  the  stability  of  the  properties  and  business 
and  the  ability  of  the  management  and  in  the  expecta- 
tion of  a  regularly  paid  cash  income.  Current  stock  and 
bond  (luotations  do  not  disturb  them.    They  have  bought 


their  stock  to  keep  it,  and  only  dire  misfortune  or  some 
other  urgent  need  for  realizing  cash  will  suggest  the 
idea  of  parting  with  the  investment.  They  are  desirable 
shareholders  in  more  ways  than  one. 

For  quite  a  number  of  companies  customer-owner- 
ship performed  another  extraordinary  service.  When 
in  1917  and  1918  it  was  necessai-y  to  advance  service 
rates  to  meet  the  increased  costs  of  coal,  materials  and 
labor  they  promptly  took  the  necessary  steps  and  with 
a  few  minor  exceptions  obtained  substantial  rate 
advances  without  serious  controversy.  In  certain  large 
cities  no  objections  from  any  source  were  made  to  the 
higher  rate  schedules.  In  other  places  there  was  prompt 
acquiescence  in  the  findings  of  municipal  and  state 
authorities.  During  the  rate  increases  the  sales  of  com- 
pany securities  continued  and  in  a  number  of  cases 
gained  in  volume  over  the  sales  of  the  preceding  year. 

Results  such  as  have  been  described  speak  for  them- 
selves. They  were  possible  not  simply  because  these 
organizations  had  home  shareholders  owning  a  con- 
siderable quantity  of  stock,  but  because  the  public  as 
a  whole  had  confidence  in  the  company,  its  statements 
and  its  desire  to  play  fair.  For  every  man  or  woman  who 
had  invested  in  its  securities  during  the  preceding  two 
or  three  years  there  were  scores  who  had  read  its 
inve.stment  advertising,  its  circular  letters  and  invest- 
ment literature  and  had  reformed  his  or  her  ideas  of 
this  particular  organization,  its  motives,  methods  and 
integrity,  and — most  important  of  all — its  attitude 
toward  the  public  at  large. 

The  salesman  forever  seeks  additional  inducement  for 
his  wares.  Just  so  the  publicity  or  advertising  man 
looks  for  the  best  material  which  will  appeal  to  people 
in  whatever  subject  he  deals  with.  As  far  back  as 
1912  the  possibilities  of  customer-ownership  were  dis- 
cussed with  detail  and  enthusiasm.  The  idea  was  talked 
of  and  outlined  practically  as  it  is  in  effect  and  force 
today.  In  1914  a  utility  organization  made  the  first 
overtures  purely  as  a  financing  measure.  In  1915  two 
ctther  companies  took  up  the  innovation. 

Still  Ample  Work  for  Investment  Bankers 

Customer-ownership  for  utility  companies  was  in- 
augurated at  a  time  when  it  matched  with  the  trend 
of  events.  It  has  received  its  start  during  a  period  in 
which  wealth  has  been  broken,  up,  transferred  to  new 
hands  and  more  widely  distributed,  in  which  the  manual 
worker  has  received  a  greater  share  than  ever  before 
and  the  vendor  of  investment  securities  has  had  to  seek 
the  wage  earner,  the  farmer  and  the  man  of  compara- 
tively small  means.  In  reaching  them  the  investment 
banker  has  little  or  no  advantage  over  the  executive 
personnel  of  a  modern  industrial  organization.  The 
advantage  is  rather  in  favor  of  the  latter.  Thus  we 
see  utility  companies,  shoe-manufacturing  concerns, 
automobile  makers  and  big  hotels  undertaking  direct 
stock-selling  campaigns  where  the  inves^tment  banking 
world  seems  unable  or  unwilling  to  venture  forth.  In 
the  case  of  the  utilities,  however,  there  will  be  ample 
work  for  the  investment  banker,  for  the  demand  for 
new  capital  and  for  refunding  maturing  obligations  will 
as  a  rule  continue  far  greater  than  the  proceeds  of  the 
customer-ownership  endeavors  can  supply,  e.\cept  in 
very  large  cities  and  old-established,  wealthy  communi- 
ties when  there  is  a  considerable  surplus  of  investment 
capital. 

A  subsequent  article  will  discuss  selling  plans  and 
methods  which  have  been  successful. 
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Induction  Motors 

Phase-Wound  Motor  Operates  at  Synchronous  Speed  by  Applying 
Direct  Current  to  the  Winding  Used  Normally  as  a  Secondary-- 
Makes  Possible  Extension  of  Synchronous  Machines  to  Smaller  Sizes. 
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IT  IS  not  generally  known  that  practically  any  in- 
dustrial plant  whei'e  wound-rotor  iniluction  motors 
are  used  has  a  ready  means  of  improving  its 
power  factor.  By  supplying  the  induction  motor 
rotor  with  direct-current  excitation  it  becomes  a  "syn- 
chronous induction"  motor  and  at  overexcitation  may 
he  used  for  power  factor  correction.  The  characteris- 
tics, however,  are  not  identical  with  those  of  a  synchro- 
nous motor  of  the  same  rating,  one  difference  being  that 
the  synchronously  operated  induction  motor  has  the 
requisite  stability  only  under  leading  power-factor  con- 
ditions. A  further  difference  lies  in  the  tendency 
toward  con.stant  current  per  terminal  with  field  current 
constant  and  varying  load.  A  scheme  has  also  been 
devised  to  obviate  the  necessity  of  having  an  exciter  at 
the  motor  location. 

The  synchronous  operation  of  a  Y-wound-rotor  induc- 
tion motor  appears  thoroughly  practicable.  Further, 
this  manner  of  operation  of  such  a  motor,  iti,  say, 
industrial  applications  can  be  accomplished  with  changes 
only  in  external  connections,  none  being  necessary  in 
the  motor  windings  if  the  stator  neutral  point  is 
accessible.  With  moderate  voltage  motors  no  separate 
exciter  is  required,  as  it  has  been  demonstrated  that  the 
direct-current  field  can  be  supplied  simultaneously  with 
the  alternating-current  power  over  the  usual  three  wires 
plus  only  one  additional  wire,  which  may  already  be 
available  in  the  case  of  a  four-wire,  three-phase  circuit. 
The  motor  employed  in  the  investigation  was  a  10-hp., 
22fl-voIt,  60-cycle,  three-phase  Y-connected  induction  mo- 
tor, 1.140  r.p.m.,  the  full-load  amperes  per  stator  termi- 
nal equaling  27.3,  and  per  rotor  terminal  equaling  23.05. 
The  alternating-current  power  was  first  applied  to  the 
rotor  windings  so  that  the  windings  of  the  stationary 
portion  might  be  reconnected  with  greater  facility  in 
determining  the  relative  values  of  the  third  leg  in  series 
or  parallel  with  the  two  others  and,  finally,  short- 
circuited  for  damping  effect.  The  first  tests  were  made 
with  these  connections  and  found  to  have  no  advantage 
in  changing  the  connections  of  the  field.  Consequently 
the  remainder  of  the  tests  were  made  with  alternating- 
current  power  applied  to  the  stator  with  attendant 
decrease  in  coie  loss.  The  arrangements  for  starting 
as  an  induction  motor  with  line  connections  to  the  rotor 
and  with  resistance  initially  inserted  in  the  stator  cir- 
cuit were  as  shown  in  Fig.  1.  After  the  machine  had 
reached  the  rated  speed  the  connections  were  changed 
by  throwing  the  double-throw  switch  to  the  running 
position,  upon  which  the  motor  pulled  into  synchronism. 
Only  two  (in  series)  of  the  three  stator  windings  were 
employed  for  the  direct-current  field,  after  it  had  been 
ascertained  that  there  was  little  to  be  gained  either  by 
using  the  third  in  parallel  with  one  of  the  others  or  by 
employing  it  short-circuited,  amortisseur  fashion,  to 
prevent   possible   hunting.      The   efficiency  and   power- 


factor  characteristics  with  these  connections  and  vary- 
ing direct-current  excitation  at  several  loads  are  ex- 
hibited in  Figs.  2  and  3.  The  curves  are  extended  over 
practically  the  entire  region  within  which  the  motor 
would  operate,  the  left-hand  termini  thus  indicating  the 
minimum  field  current  which  would  permit  the  motor  to 
carry  a  given  load.  The  limit  in  the  direction  of 
higher  field  curients  was  imposed,  of  course,  by  the 
safe  heating  of  the  windings. 

The  familiar  V-curves  of  the  synchronous  motor  are 
shown  in  Fig.  3,  each  curve  corresponding  to  a  given 
external  load.  These  curves  also  show  the  operating 
range  with  given  load  and  varying  field  excitation. 
Analysis  of  these  results  indicates  that  a  relatively  large 
field  current  would  be  required  for  full-load  operation 
and  that  power  factors  and  efficiencies  at  lighter  loads 
would  not  seriously  be  affected  by  such  heavy  excitation. 
The  computed  value  of  field  current  to  give  the  same 
copper  loss  in  the  stator   (using  two  windings  for  the 
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FIG.  1 — STARTING  CONNECTIONS  FOR  THE  SYNCHRONOUS 

INDUCTION   MOTOR 

Abovi'.   flr.st  schemp   omploye"!.       Hi'low.    mcllioil    of  supplying 
excitation  from  B^nurating  station. 

direct-current  excitation)  as  would  result  in  the  free 
windings  with  rated  current  for  normal  induction  motor 
operation  is  approximately  33.5  amp.  This  value  was 
adhered  to  in  subsequent  tests,  and  the  characteristics 
with  varying  loads  but  with  field  excitation  constant  at 
33.5  amp.  were  obtained.  The  corresponding  character- 
istics exhibited  under  the  logical  method  of  operation — 
i.e.,  alternating  current  to  stator  and  direct-current  field 
in  rotor,  were  also  derived. 

For  facility  of  comparison   of  the   two   methods   of 
synchronous  operation  and  with  induction  motor  opera- 
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FIGS.   2  AND  3 EFFICIENCY,  POWER  FACTOR  AND  PHASE  CHARACTERISTICS   OF    SYNCHRONOUS    INDUCTION    MOTOR 

For  10-hp.,  220-volt,  three-phase,  60-cycle  wound  rotor  induction  motor. 
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tion,  the  individual  characteristics  are  grouped  in  Fig. 
4.  In  Fig.  4A  are  shown  the  efficiencies  under  the  three 
me  .tioned  methods  of  operation,  and  the  fourth  curve 
exhibits  the  maximum  efficiencies  obtainable  under 
synchronous  operation  by  employing  the  most  desirable 
value  of  field  excitation  for  each  load.  Either  method 
of  .synchronous  operation  shows  consistently  higher  com- 
bined alternating-current  and  direct-current  efficiency 
than  the  induction-motor  operation;  also  Fig.  4C  shows 
reduced  line  current  for  loads  in  excess  of  50  per  cent. 
Fig.  4D  shows  the  amount  of  reactive  current  at  various 
loads,  leading  in  the  case  of  synchronous  operation  and 
lagging  when  used  as  an  induction  motor.  Not  only  is 
the  amount  of  lagging  current  at  a  given  load  on  the 
motor  completely  eliminated  by  synchronous  operation, 
but  furthermore  there  is  provided  a  considerable  leading 
current  of  value  in  offsetting  lagging  current  required 
by  inductive  apparatus  on  the  rest  of  the  system.  The 
amount  available  for  such  system  power  factor 
correction  is  shown  by  cui-ve  5  in  Fig.  4D. 

The  machine  was  started  several  times  during  the 
tests  with  brake  loads  applied  in  excess  of  50  per  cent 
of  the  normal  rating,  .showing  good  pulling-in  torque  as 
synchronous  motors  go.  Operation  over  the  range 
shown  in  the  cun'es  was  also  free  cf  hunting,  all  meter 
indications  being  notably  steady. 


There  was  next  conceived  the  idea  of  supplying  the 
motor  with  the  three-phase  alternating  current  and  the 
direct  current  from  the  more  or  less  remote  switchboard 
by  means  of  only  four  conductors,  the  three-phase  line 
being  Y-connected  with  both  neutral  points  accessible. 
Investigation  of  this  manner  of  connection,  as  exhibited 
in  Fig.  1,  demonstrated  the  complete  practicability  of 
it,  the  pi'evious  characteristics  being  duplicated.  These 
results  were  obtained  with  either  generator  or  storage 
battery  source  for  the  direct-current  field.  The  rated 
amperes  per  terminal  for  induction-motor  operation  at 
full  load  are  27.3,  and  the  corresponding  watts  per  ohm 
of  line  wire  are  745,  or  for  all  three  wires  (per  ohm  of 
each)  2,235  watts.  Full  load  was  carried  under  synchro- 
nous operation  with  22.5  amp.  (alternating-current) 
per  terminal,  each  of  the  three  alternating-current  line 
wires  cari-ying  in  addition  one-third  of  33.5,  or  11.2 
direct-current  amp.  Observing  the  difference  in  fre- 
quencies (60  and  0)  the  total  copper  loss  per  ohm  of 
each  of  the  three  line  wires  in  this  case  is  (22.5)'  -j- 
(11.2)'  ==  630  watts.  The  additional  direct  current  loss 
in  the  fourth  wire  is  (33.5)"  =  1,120  watts  per  ohm. 
The  total  loss  per  ohm  of  each  of  four  wires  is  (3  X 
630)  +  1,120  =  3,010  watts,  as  against  (3  X  506)  + 
(2  X  1,120)  =  3,758  watts  loss  resulting  from  the  in- 
dependent transmission  of  the  alternating-current  and 


(£20 


1=  Induc-tion  tlofor   Operafion        u 
Z=  Synchronous  Inolucflon  Moi'or  with  direct . 
.  Current  in  Rotor 


Z'Synchronous  Inoluction  Motor  with  direct 

Current  in  Stator  i 

4'  Maximum  Efficiency  as  in  Fiq.2  ' 

5=  Reduction  of  Recuctive  Current  by  Synclironous • 

Operation.    ID  is  Lagging  but  20  and 

5D  Leading 


30_ 

c 

c 

E 
20,1 

a. 

10  i 

t- 

<x 
E 
< 


30 1 


20 


I2545<e76  12J4 

Output,       Kw.  Out  put, 

FIC.  4 CHARACTERISTICS  OF  SYNCHRONOUS  INDUCTION  MOTOR  COMPARED  TO  NORMAL  INDUCTION   MOTOR 


5 
Kw. 


10. 


UO  <£ 


November  20,  1920 


ELECTRICAL     WORLD 


1023 


direct-current  supplies  to  the  synchroiKius  motor.  The 
saving  by  reduced  copper  loss  is  thus  20  per  cent,  and 
this  method  of  connection  in  addition  eliminates  the  ex- 
citer otherwise  necessary  in  a  position  adjacent  to  the 
motor  and  one  of  the  two  wires  normally  employed  to 
supply  direct-current  field  from  a  more  or  less  remote 
source. 

The  advantages  to  be  derived  from  the  transforma- 
tion of  the  phase-wound-rotor  type  of  induction  motor 
to  a  synchronous  motor,  with  field  current  derived  from 
an  adjacent  exciter,  are  as  follows: 

1.  No  sacrifice  in  original  rated  capacity  of  the 
motor.  The  use  of  increased  field  current  would,  of 
course,  permit  a  certJiin  amount  of  overload,  as  has  been 
pointed  out. 

2.  A  combination  of  good  starting  torque  of  the 
induction  motor  with  the  constant-i?peed  characteristics 
of  the  synchronous  motor. 

3.  Adequate  btalMJity  of  oi)€ration  with  change  of 
load. 

4.  Improved  system  power  factor,  with  motor  in 
question  having  inherent  leading-power-factor  charac- 
teristics. 

The  further  advantages  to  be  derived  from  trans- 
mission over  four  conductoi-s  of  both  alternating- 
current  and  direct-current  supply  from  a  moderately 
distant  source  are  as  follows: 

1.  No  .separate  exciter  needed  at  the  location  of  the 
motor. 

2.  Only  one  additional  conductor  is  required  above 
the  three  previously  feeding  the  induction  motor.  In 
the  case  of  four-wire,  three-phase  circuits  this  con- 
ductor is  already  available. 


Readers'  Views  and 
Comments 


Authoritative  Report  on  Tonawanda  (N.  Y.) 
Accident 

[The  inaccurate  newspaper  reports  of  the  cause  of 
the  catastrophe  at  the  substation  of  the  Tonawanda 
(N.  Y.)  Power  Company  not  only  misled  the  public  but 
have  doubtless  spread  apprehension  among  the  em- 
ployees of  other  central-station  companies,  or  may  even 
have  struck  terror  to  the  hearts  of  the  more  timid  and 
less  informed.  The  Elkctrical  World  has  therefore 
obtained  the  following  authoritative  report  of  the  acci- 
dent and  of  its  causes  so  far  as  they  are  yet  known. — 
Editor.] 

To  the  Editor  of  the  ELECTRICAL  WoRLD: 

Sir:  We  are  in  receipt  of  your  letter  of  Nov.  1 
in  regard  to  the  frightful  accident  that  happened  at 
Tonawanda  on  the  morning  of  Oct.  31. 

Directly  beside  the  Tonawanda  Power  Company's  sub- 
station the  Niagara  Falls  Power  Company  has  a  switch- 
ing tower,  consisting  of  a  brick  building  about  24  ft. 
square  and  two  stories  high.  Through  the  upper  story 
of  this  building  pass  our  transmission  lines,  from  which 
are  made  at  this  place  taps  to  disconnecting  switches, 
through  which  the  Tonawanda  Power  Company  could 
connect  up  to  the  several  lines.     This  tower  contained 


no  switching  apparatus  which  was  operated  under  load, 
and  required  no  operator,  the  Tonawanda  Power  Com- 
pany's operator  in  the  adjoining  substation  making 
ffuch  changes  in  the  disconnecting  switches  as,  at  inter- 
vals of  .several  months,  might  become  necessary  on  ac- 
count of  line  repair. 

Recent  increa.ses  of  power  used  by  the  Tonawanda 
Power  Company  re<iuired  current  transformers  of  an 
added  capacity  for  measuring  its  power.  The  transmis- 
sion lines  at  this  place  are  22,000-volt,  three-phase, 
25-cycle.  Two  new  current  transformers,  insulated  for 
45,000  volts,  were  purcha.sed,  and  a  shutdowTi  of  the 
Tonawanda  Power  Company's  supply  was  made  for  the 
purpo.se  of  connecting  up  these  current  transformer 
as  well  as  making  some  additional  connections  for  ths 
substation  enlargement  of  the  Tonawanda  Power  Com- 
pany. Picked  men  were  sent  to  do  this  work  in  as  short 
a  time  as  possible  in  order  to  occasion  the  least  possible 
interruption  of  the  Tonawanda  power  supply.  -i' 

The  work  had  been  completed  and  the  men  were  ready 
to  go  home.  The  Tonawanda  station  operator  had  cut 
in  the  disconnecting  switches,  making  alive  the  new 
installation  of  curi-ent  transformers  and  other  connec- 
tions, when  a  snapping  of  static  discharge  was  heard 
somewhere  in  the  tower,  and  very  soon  thereafter  an 
explosion  or  short  circuit  occurred  which  involved  the 
whole  switching  tower,  including  the  new  transformer 
installation  and  connections.  This  short  circuit  took 
place  in  approximately  three  minutes  after  the  discon- 
necting   switches    had    been    closed. 

There  were  thirteen  men  involved  in  this  accident, 
nine  of  them  being  Niagara  Falls  Power  Company  men 
and  four  Tonawanda  Power  Company  men.  Of  these, 
iour  were  killed  at  the  time  of  the  accident  and  the 
remaining  nine  have  died  since — eight  of  them  within 
the  first  twenty-four  hours  of  the  accident  and  one  five 
days  later.  These  thirteen  men  were  all  who  were  in  or 
around  the  substation  and  tower  and  constituted  all  of 
the  eyewitnesses  of  the  catastrophe.  The  concentration 
and  force  of  the  short  circuit  destroyed  the  wiring  in 
the  tower,  making  it  difiicult  at  this  time  to  give  a 
statement  of  the  actual  cause  and  of  the  sequence  of 
events. 

It  is,  however,  evident  that  only  a  part  of  the  men 
were  killed  by  the  explosion,  and  that  the  others,  show- 
ing the  greatest  self-sacrifice  and  heroism,  rushed  at 
once  to  the  assistance  of  their  comrades  and  in  doing 
so  received  the  burns  which  aftenvard  proved  fatal. 
Several  of  them  died  within  a  few  hours  in  the  hospital, 
from  pneumonia. 

The  only  oil  in, the  building  was  that  contained  in  the 
small  cases  of  the  four  current  ti-ansformers  and  two 
potential  transformers.  Both  of  the  cases  of  the  new 
current  transformers  were  found  broken  after  the  fire 
was  extinguished.  Other  transformers  of  this  type  had 
been  installed  and  operated  by  these  men  and  had  been 
in  service  for  years  without  trouble. 

With  what  evidence  remains,  every  effort  will  be  made 
to  search  out  the  actual  cause  of  this  terrible  calamity, 
which,  in  the  loss  of  life  resulting,  must  take  its  place 
beside  such  occurrences  as  strokes  of  lightning  on  build- 
ings where  people  are  congregated,  boiler  explosions  in 
the  midst  of  workmen  and  other  similar  instances. 

John  L.  Harper, 
Vice-president  and  Chief  Engineer. 
The  Niagara  Falls  Power  Company, 

Niagara  Falls,  N.  Y. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Unbalanced  Magnetic  Effect  Overcome 
by  Change  of  Connections 

TROUBLE  in  an  alternating-current  generator 
caused  by  unbalanced  field  strengths  was  overcome 
in  an  Eastern  shop  by  making  the  distribution  of  the 
coils  of  each  stator  circuit  uniform  and  adding  cross- 
connections  to  the  winding.  The  machine  is  a  250-kw., 
three-phase,  1,800-r.p.m.,  four-pole  generator  driven  by 


PERFECTLY  BALANCED  CONNECTION   FOR  TVVu-PARALLEL  STAR 
WINDING  ON   FOtlR-POLE   MACHINE 

a  Terry  turbine.  The  winding  has  two  circuits  in  par- 
allel per  phase,  and  the  coils  of  each  circuit  were  not 
uniformly  distributed  around  the  stator. 

In  mechanically  balancing  the  rotor  in  the  shop  the 
ends  of  the  four  screws  in  one  rotor  pole  were  cut  off  so 
they  were  shorter  than  the  .screws  in  the  other  poles. 
This  left  a  considerable  air  gap  in  the  magnetic  circuit 
and  this  pole  was  somewhat  weaker  than  the  other  three. 
The  machine  consequently  viljrated  ob.jectionably  when 
running,  due  to  une(iual  voltages  being  generated  in  the 
parallel  sections  of  the  windings  and  causing  heavy  cross 
currents. 

To  overcome  this  trouble  the  stator  winding  was  re- 
connected so  that  each  circuit  of  each  phase  was  symmet- 
rically distributed  around  the  stator  with  respect  to 
the  rotor.  To  make  extra  sure  of  balance  the  two  circuits 
of  each  phase  were  connected  together  between  the  two 
groups  of  coils  as  shown  at  X,  Y  and  Z  in  the  drawing. 

This  connection  results  in  a  perfectly  balanced  wind- 
ing and  should  be  used  on  all  machines  having  four 
poles  and  two  parallel  circuits.  On  eight-pole  machines 
a  similar  method  can  be  used,  but  the  advantage  gained 


is  not  great.  The  more  poles  the  machine  has  the  less 
will  be  the  trouble  with  unbalancing,  and  the  less  will 
be  the  need  of  distributing  the  coils  symmetrically  with 
respect  to  the  rotor.  James  Dixon. 

Reliance  Electric  &  Engineering  Company, 
Cleveland,  Ohio. 


Machine  for  Testing  Insulators  and 
Bus  Supports 

CENTRAL-STATION  companies  which  would  like 
to  have  their  insulators  tested  mechanically  before 
being  placed  in  service  may  be  interested  in  a  testing 
machine  which  the  Delta-Star  Electric  Company,  Chi- 
cago, has  built  and  installed  in  its  laboratoi-y  for 
handling  such  tests  on  heavy  bus  supports,  disconnect- 
ing switches,  line  insulators  and  outdoor  switching 
apparatus.  This  machine  is  so  designed  that  both  single 
insulators  and  completely  assembled  switches  can  be 
mounted  exactly  as  they  will  be  installed  for  service,  and 
test  loads  duplicating  sei-vice  strains  applied.  Samples 
can  be  tested  in  compression,  tension,  cantilever,  torsion 
and  combined  cantilever  and  torsion.  Loads  cau  oe 
applied  symmetrically  or  eccentrically  as  required  to 
parallel  service  conditions.  By  means  of  a  universal 
joint  in  the  pulling  mechanism  cantilever  strains  can  be 
applied  at  the  exact  angle  that  is  taken  by  the  wire  of  a 
transmission-line  span. 

The  drawhead,  the  four  pulling  rods  and  the  yoke  to 


66,000-VOLT  INSULATOR  UNDER  COMPRESSION  TEST 

which  they  are  rigidly  connected  form  a  unit  which  rests 
on  toi)  of  the  hydraulic  ram  througli  which  the  meas- 
ured force  for  lests  is  applied.  The  coiuiection  between 
this  iMilling   unit   and  the  hydraulic  ram  is  a  form  of 
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univer.sal  joint  con.sisliMg  of  a  bearing  plate  with  a 
hollow  spherical  surface  which  rests  on  the  spherical 
top  of  the  hydraulic  ram.  This  construction  allows 
strains  to  be  applied  at  any  desired  angle  and  in  tension 
tests  provides  a  self-aligning  member  that  prevents  any 
side  strain  being  applied  to  the  test  sample.  The  lower 
anchorage  used  in  tension  tests  is  also  provided  with  a 
universal  joint.  Pressure  is  applied  to  the  hydraulic 
ram  by  means  of  a  manually  operated  pump  provided 
with  two  pressure  gages — one  for  forces  up  to  10,000 
lb.  (700  kg.  per  sq.cm.^  and  the  other  for  the  full 
capacity  of  40,000  lb.  (2,800  kg.).  This  arrangement 
insures  accurate  readings  over  the  full  range  of  the 
machine.  A  valve  is  provided  to  shut  off  the  low- 
reading  gage  when  it  is  not  in  use. 

Insulators   20   in.    (50  cm.)    in   diameter  and   26   in. 
(65  cm.)   high  and  a  l)uilt-up  stack  20  in.  in  diameter 
by  72  in.  (  180  cm.)   high  can  be  tested. 
Delta-Star  Electric  Company,  ALLEN  Ramsey, 

Chicago,   III.  Designing  Engineer. 


Projiuclion  Costs  of  Detroit  (lompany  at 
Connors  Creek  Station 

PRODUCTION  costs  per  kilowatt-hour  of  output  for 
the  Connors  Creek  station  of  the  Detroit  Edison 
Company  are  shown  in  the  accompanying  tables.  These 
costs  are  compiled  on  the  Ijasis  of  the  twelve-month 
periods  ended  June  and  December  of  the  years  1916  to 
1920.  It  must  be  remembered  that  the  station  has  been 
greatly  increased  in  size  since  1016  and  that  new  equip- 
ment has  been  installed.  Moreover,  during  the  last 
twelve  months  three  out  of  four  of  the  turbines  have 
been  running  in  a  badly  crippled  condition  because,  as 
in  many  other  plants,  they  could  not  be  shut  down  for 
the  necessary  overhauling  and  repairs.  Therefore,  and 
on  account  of  having  to  burn  lower  grades  of  coal  than 
in  former  years,  the  genei-ating  efficiencies  may  not 
appear  so  favorable  as  might  otherwise  be  expected. 

The  operating  difiiculties  at  the  Connors  Creek  plant 
due  to  the  crippled  condition  of  eciuipment  came  to  a 
maximum  in  .July  and  Augu.st  of  this  year.  Since  that 
time  the  receipt  and  installation  of  new  turbines,  which 
had  been  greatly  delayed,  have  given  the  long-desired 
opportunity  to  repair  the  older  machinery,  and  effi- 
ciencies are  consequently  improving.  The  figures  for 
the  twelve  months  ending  Dec.  .'51,  1920,  will  necessarily 
be  bad,  but  later  schedules  will  show  betterment. 

The  most  notable  increase  in  costs  since  June,  1916.  is 
in  the  price  of  fuel,  which  has  risen  almost  200  per 


cent,  40  of  the  200  per  cent  increase  having  occurred 
since  December,  1919  (see  curves).  Fuel  alone  now 
costs  90  per  cent  more  than  the  total  operating  expenses 
in  1916.     In  addition,  the  poorer  quality  of  coal  is  in  a 
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INCREASED    COST    OF    COAL    AND    OPERATING    WAGES    SINCE 
1916  AT  DETROIT 

large  measure  responsible  for  the  90  per  cent  increase 
in  the  cost  of  maintaining  steam  equipment.  Station 
wages  have  increased  44  per  cent  since  1916,  while  the 
cost  of  ".station  supplies  and  expense"  has  almost 
doubled   in  the  last  two  years.     These  figures  fi'om  a 
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station  which  contains  the  most  advanced  equipment 
(ipei'ated  under  efficient  supervision  show  conclusively 
the  greatly  increased  costs  of  production  which  central- 
station  companies  have  been  forced  to  bear  without  any 
material  inciea.se  in  their  returns  since  the  beginning  of 
the  abnormal  conditions  arising  from  the  war. 
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Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Work-Order  Records  for  Motor 
Repair  Shop 

COST  records  which  make  for  accuracy,  low  running 
expenses  and  satisfaction  to  customers  are  used 
in  the  establishment  with  which  the  writer  is  connected. 
As  soon  as  an  order  is  received  it  is  entered  in  an 
order  book  and  a  job  number  is  given  to  it.     The  job 
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foreman's  card  for  a  motor  repair  job 

is  then  turned  over  to  a  workman  with  a  card  on  which 
are  instructions  and  all  the  data  that  are  necessai^'  for 
him  to  proceed  with  the  work  assigned  to  him.  The 
foreman  has  similar  data  on  another  card,  shown  here, 
which  he  keeps  until  the  job  is  completed.  On  the 
back  of  his  card  the  workman  keeps  a  record  of  the 
material  he  use.s  on  the  job,  and  the  total  amount  of 
material  is  entered  on  the  foreman's  card  on  comple- 
tion, after  which  ♦^he  foreman  turns  his  data  sheet  into 
the  office.  Whenever  it  is  necessai-y  the  back  of  this 
card  is  used  for  sketches,  etc.  The  material  used  on 
the  job  and  the  amount  of  time  spent  in  each  operation 
are  then  posted  in  a  cost  sheet.  On  this  sheet  are  posted 
the  itemized  costs  of  material  and  labor,  and  after 
overhead  expenses  and  a  profit  have  been  added  the 
customer  is  billed  accordingly.  ,J.  B.  TUFTS. 

Electric  Motor  Repair  Company, 
Springfield,   Mass. 


Electric  Tractor  Saves  50  per  Cent  at 
Unloading  Pier 

MORE  than  50  per  cent  of  the  co.st  of  unloading  at 
a  pier  in  the  North  River,  New  York  City,  was 
.saved  by  using  an  electric  tractor  and  five  trailers  in 
place  of  hand  trucks.  At  this  pier  about  120  tons  of 
freight  are  now  handled  every  day  at  a  cost  of  0.2G4 
cent  per  ton,  while  the  former  cost  of  moving  by  hand 
trucks  was  0.56  cent  per  ton.  A  saving  of  0.296  cent  a 
ton  was  thus  made  in  spite  of  the  fact  that  only  five 
trailers  were  in  service,  which  is  only  about  one-tenth 
the  proper  number.  These  trailers  have  platforms  on 
the  level  with  the  taiUwards  of  the  street  trucks  which 


haul  freight.  It  is  noticed  that  when  such  trailers  are 
used  the  driver  of  the  street  truck  places  boxes  or 
packages  on  the  trailer,  while  when  hand  trucks  were 
used  he  would  place  the  articles  on  the  tailboard  of  his 
vehicle  and  wait  for  the  freight  handlers  to  unload  them 
onto  their  hand  trucks.  Use  of  the  tractors  thus  leaves 
at  least  one  freight  handler  free  for  other  work. 
New  York  City.  Frederick  B.  Fink. 


Motor,  Control  and  Grinder  in  Compact 
Arrangement 

AMOUNTING  where  motor,  control  switch  and  fuses 
and  grinder  are  easily  within  the  reach  of  the 
workman,  as  shown  by  the  accompanying  illustration, 
is  used  in  the  Naumkeag  Steam  Cotton  Company, 
Salem,  Mass.  The  motor  is  mounted  on  a  stout  wooden 
frame  just  behind  the  grinder,  to  which  it  is  connected 
by  a  short  belt  drive.  The  control  is  in  the  form  of  a 
snap  switch  and  cut-out  box  combined,  which  is  mounted 
directly  behind  and  above  the  grinder  on  the  conduit 
through  which  the  feed  wires  run.     In  this  installation 


swrrcu  ts  vkry  handy  to  operator 

the  belt  drive  is  so  short  that  no  power  is  lost.  The 
motor  does  not  obstruct  working  space  C'  ■oassagewayr, 
and  at  the  same  time  it  is  off  the  flooi-  vv.iere  it  could 
accumulate  dust,  and  the  snap  switc*i  "s  within  easy 
reach  of  the  operator. 
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Device  to  Detect  Short  Circuits  in 
Armature  Coils 

TO  TEST  for  short  circuits  in  motor  coils  outside  the 
motor,  a  (luick,  reliable  and  at  the  same  time  in- 
expensive outfit  was  made  by  the  writer  from  an  old 
pole  piece  of  a  synchronous  motor.  This  pole  piece 
measures  about  7  in.  lonK  4  in.  wide  and  6  in.  hiph 
(18  cm.  X  10  cm.  x  15  cm.).  A  piece  of  fiber  in  the 
shape  of  the  coil  is  attached  to  the  yoke  end  of  the 
pole  to  hold  the  wiiidinK,  which  consists  of  five  layers 
of  No.  11  double  cotton-covered  wire.  Flexible  leads 
are  soldered  to  the  ends  of  the  winding.  Current  is 
taken  from  the  110-volt  alternating-current  circuit. 

In  testing  a  coil  it  is  placed  over  the  pole  piece.  Any 
short  circuit  in  the  coil  is  detected  first  by  a  force  try- 
ing to  throw  the  coil  off  the  core  and  second  by  the 
heat  developed  in  the  short-circuited  turns.  This  out- 
fit is  very  handy  and  many  other  uses  may  be  found 
for  it  in  the  winding  .shop.  A.  MuNOZ. 

Clayniont,   Del. 

Current-Trausforiner  Connection  Board 

To  FACILITATE  the  connection  of  current  trans- 
formers in  the  circuit  when  testing  electric  motors 
in  a  large  New  York  industrial  plant  which  uses  several 
sizes  of  motors  the  device  illustrated  was  devised.  Six 
current  transformers,  having  ratings  from  1.5  :  5  amp. 
to  500  :  5  amp.,  were  connected  so  that  all  except  one 
of  the  primary  windings  would  be  short-circuited  at 
one  time.  The  secondary  windings  were  connected  to  a 
dial  switch  so  that  the  secondary  of  the  one  transformer 
having  current  flowing  in  its  primary  would  be  con- 
nected in  an  ammeter  circuit.  Rotation  of  the  hand 
wheel  will  shift  the  secondary  dial  switch  to  any  one  of 
the  current  transformers  and,  at  the  same  time,  open 
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SWITCHING  DEVICE  PERMITS  OF  QUICK  CONNECTION  OK  CURRENT 
TRANSFORMERS    AND   I'Sh    OF   ONLY   ONE   AM^!ETE-^ 

the  short-circuiting  shunt  across  the  primary  winding 
of  that  current  transformer. 

The  contacts  A  are  made  of  copper  2x2x1' 
in.  (5  X  5  X  3.7  cm.)  with  J-in.  (1.8-cm.)  studs 
projecting     through     the     slate    base     for    back     con- 


nection.    Brushes   /?   are   made   of   hard-drawn    brush 
copper  and  are  forced  solidly  against  the  contacts  by  i 
the  notched  cam.     This  cam  is  made  of  a  round   iron 
plate  1  ft.   (30.5  cm.)   in  diameter,  i  in.   (1  cm.  i   thick,  ■ 
and  is  securely  fastened  to  the  shaft.     The  secondary  I 
dial  switch   is   made  of  a  piece  of  fiber   10   x    10  x   il,; 
iiu   (25  x  25  X  2  cm.)   on  which  are  mounted  six  con-  I 
tact  segments  and  a  contact  ring.     A  pointer  is  placed 
on    the    end    of    the    shaft    to    indicate    which    trans- 
former is  in  the  circuit.  A.  R.  McDonald. 
Amsterdam,  N.  Y. 


Beveling  of  Oil  Rings  Prevents 
Sluggish  Action 

SLUGGISH  action  of  oil  rings  leading  to  improper 
lubrication  of  motor  bearings  was  cured  by  beveling 
the  sides  of  the  rings  of  motors  made  in  a  large  New 
Jersey    factory    after    considerable    searching    for    the 


OIL  RINGS  BEVELED  AS  IN  B  OR  C  DO  NOT  STICK 

reason  for  the  trouble.  On  testing  these  motors  it  was 
noticed  that  the  ring  would  creep  along  at  a  very  slow 
speed,  two  or  three  revolutions  a  minute  on  a  machine 
cf  several  horsepower,  instead  of  the  regular  speed  of 
about  thirty  to  fifty  revolutions.  Though  all  journals 
and  rings  were  made  in  large  numbers  and  as  nearly 
alike  as  possible,  this  trouble  appeared  on  only  about 
one  machine  out  of  ten  and  disappeared  nearly  every 
time  a  new  ring  of  the  same  size  and  shape  was  put 
in.  .Sometimes,  of  course,  it  was  due  to  the  ring  rub- 
bing against  some  projection  on  the  casting,  but  mora 
often  no  a-irarent  cause  was  found  by  the  assembling 
departmen'  Ai  that  time  the  oil  rings  were  cut  from 
a  rather  he.ivy  brass  tube  with  straight  sides  (see  A 
in  the  drawing),  making  the  cross-section  rectangular 
in  shape  while  the  journals  had  a  straight  slot  about 
twenty  to  twenty  five  miles  wider  than  the  ring. 

It  was  finally  discovered  that  under  certain  conditions 
the  ring  would  star'  with  the  machine  and  perhaps 
come  up  to  normal  sp'^ed  but  soon  work  itself  toward 
one  side  of  the  slot  and  slow  down,  hugging  closer  and 
closer  until  there  was  only  a  very  thin  film  of  oil 
between  the  ring  and  the  flat  part  of  the  journal. 

Therefore,  in  an  attempt  to  prevent  sticking,  three 
rings  were  removed  and  their  sides  were  sli'.;ht!y  bev- 
eled as  in  B,  when  the  trouble  entirely  disappeared. 
Since  thrt  time  all  oil  rings  are  beveled  either  from 
the  outside  or  from  the  inside,  C,  and  there  has  l)een 
no  sticking.  PHILIP  G.  Bernholz. 

East  Orange,   N.   .J. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
of  Electric  Light,  Power  and  Heat 


Public  Ownership  and  Operation 
Criticised  by  Commissioners 

PUBLIC  ownership  and  public  operation  of  public 
utilities  has  never  been  successful,  according  to  the 
National  Association  of  Railway  and  Utilities  Commis- 
sioners committee  on  public  ownership  and  operation. 
In  its  report,  made  last  week  at  the  Washington  conven- 
tion, the  committee  recommends  the  continuation  of 
regulated  private  ownership.  The  report  is  given  here 
in  full  for  the  benefit  of  those  utility  executives  who 
have  to  face  the  music  of  municipal  ownership: 

The  question  of  private  ownership  with  regulation  as 
against  public  ow-nership  without  regulation  should  no 
longer  be  considered  by  intelligent  investigators  as  an  open 
question. 

We  think  it  may  be  admitted  as  a  general  proposition  that 
public  ownership  and  operation  has  failed  wherever  it  has 
been  properly  tested.  We  recognize  the  fact  that  in  some 
special  locations  public  ownership  and  operation  may  ap- 
pear to  be  successful,  but  we  hold  that  if  the  real  facts  be 
ascertained  and  the  same  test  applied  to  the  publicly  owned 
and  operated  utility  as  is  applied  by  regulatory  bodies  to 
the  privately  owned  and  operated  utility  the  general  result 
will  apply  in  all  instances. 

We  need  no  better  illustration  of  the  result  of  the  attempt 
of  the  public  to  operate  utilities  than  the  recent  operation 
of  the  railroads  by  the  United  States  government.  These 
roads  were  taken  over  pursuant  to  the  war  power  of  the 
government  and  operated  by  the  Director  General  with  such 
autocratic  power  and  independent  irresponsibility  that  the 
financial  and  other  business  interests  of  the  country 
wondered  what,  if  any,  limitations  really  existed  and 
in  what  forum  conflicting  claims  of  right  might  be  ad- 
justed, if  indeed  there  was  any  forum  of  appeal  from 
the  will  of  the  supreme  operating  authority.  In  fact,  or  at 
least  in  practice,  there  was  no  limitation  on  the  power  of 
the  Director  General  and  he  operated  these  utilities  as  a 
"inified  system  with  full  power  and  authcjrity  to  make  and 
change  all  rules  and  regulations  to  accomplish  the  most 
beneficial  results.  The  rate  of  wages  and  the  rates  to  be 
paid  by  the  shippers  and  the  rate  of  return  to  the  owners 
of  the  property  were  arbitrarily  fixed  by  the  national  gov- 
ernment and  a  full  and  free  opportunity  was  given  to  test 
the  competency  of  public  operation  in  the  interest  of  the 
public  and  the  efficiency  of  the  service  so  rendered. 

Faili're  of  Governmental  Operation  of  Railroads 

The  result  is  common  knowledge.  As  the  necessity  which 
gave  rise  to  the  assumption  of  federal  control  and  operation 
approached  a  conclusion  the  question  of  returning  the  roads 
to  their  owners  and  the  manner  and  method  of  turning  them 
back  became  such  a  complicated  question  that  the  situation 
became  similar  to  that  of  the  man  who  had  hold  of  the 
bear — he  was  unable  to  hold  on  and  feared  to  let  go.  They 
came  back  to  their  owners  in  a  broken  and  disorganized 
condition,  and  it  was  necessary  for  the  national  government 
to  create  a  fund  which  might  be  loaned  to  the  railroads  for 
the  purpose  of  rehabilitating  them  and  restoring  them  some- 
what to  their  condition  before  government  operation. 

In  addition  to  which,  since  they  have  been  returned  to 
their  owners  there  have  been  increases  in  freight  and  pas- 
senger  rates   until   the  public   is  today  paying  the  highest 


rate  of  freight  and  passenger  transportation  in  interstate 
traffic  that  was  ever  charged  by  the  railroads  and  more 
than  the  most  optimistic  railroad  president  dreamed  would 
ever  be  their  lot  within  as  late  a  period  as  five  years  ago. 
Is  there  any  reasonable  and  thinking  man  who  has  paid 
the  slightest  attention  to  the  subject  matter  wh»  can  be 
heard  to  maintain  that  governmental  operation,  not  to  speak 
of  governmental  ownership,  was  a  success? 

In  the  field  covered  by  the  other  utilities,  street  cars,  elec- 
tric light  and  power,  telephone  and  telegraph,  gas  and 
water,  there  has  not  been  the  same  opportunity  to  make  the 
character  of  test  as  was  made  with  the  railroads.  These 
latter  utilities  came  upon  the  field  at  different  times 
through  process  of  invention,  and.  being  a  new  enterprise 
and  a  new  business,  each  in  its  turn  was  obliged  to  create 
the  deir.aiid  for  the  product  it  sold  or  service  it  rendered.  In 
the  early  years  the  public  was  not  interested  in  either. 

With  such  utilities  as  required  municipal  permits  or  fran- 
chises the  matter  was  conducted  by  the  officers  of  the 
utility  representing  the  demands  or  necessities  of  the  utility 
company  on  the  one  hand  and  the  municipal  bodies  control- 
ling the  use  of  streets  and  public  avenues  and  representing 
the  public  at  large  on  the  other.  Each  party  was  dealing 
with  the  othei  to  secure  the  best  advantage  possible  for  the 
interest  which  it  represented.  There  was  no  independent, 
disinterested  and  honest  effort  to  ascertain  what  should  be  a 
just  and  reasonablr  rate  to  which  the  utility  should  be  en- 
titled, and  at  the  same  time  protect  the  public,  until  the 
advent  of   the   regulatory  commissions. 

.Agitators  Complicate  Commissions'  Work 

When  the  commissions  took  hold  of  the  situation  the 
result  in  many  instances  wa.<^  a  lowering  of  rates  and  the 
commissions  were  correspondingly  popular.  Since  the  out- 
break of  the  war,  with  the  enormous  increase  in  the  cost 
of  labor  and  all  materials  entering  into  the  construction 
and  operation  of  utilities,  the  comm  ssions  have  been  con- 
fronted with  the  necessity  of  meeting  these  advanced  costs 
in  order  to  permit  the  utilities  to  function,  and  in  different 
sections  of  the  country  there  has  originated  a  demand  for 
municipal  ownership  and  public  operation  on  the  part  of 
those  who  think  or  believe  that  the  commissions  should  com- 
pel or  seek  to  compel  the  utilities  to  operate  at  the  rates 
which  were  prevalent  prior  to  the  outlueak  of  the  war. 

It  seems  remarkable  that  any  sane  man  with  a  knowledge 
<if  the  increase  in  all  costs  of  living  shoukl  think  or  expect 
tliat  utility  corporations  might  be  an  exception  to  the  gen- 
eral rule.  No  reasonable  man  has  thought  so.  The  opera- 
tion of  these  general  laws  has  again  produced  the  political 
agitator  who  has  sought  and  is  seeking  to  make  political 
capital  out  of  present  necessities.  We  all  know  him  and 
we  all  understand  his  motives.  It  is  remarkable  that  the 
jmblic  at  large  should  not  also  recognize  the  impossibility 
of  doing  business  today  at  the  cost  of  doing  business  prior 
to  the  war.  It  is  remaikable  that  men  honest  and  reason- 
able in  the  conduct  of  their  own  business  affairs  will  accept 
as  gospel  truth  the  perverted,  even  dishonest  statements  of 
the  demagogue  who  seeks  to  climb  into  power  and  prestige 
by  denouncing  the  increased  rates  allowed  to  utility  corpora- 
tions hy  the  state  and  national  regulatory  commissions.  It 
is  remarkable  that  tlie  public  has  not  sufl^icient  appreciation 
of  the  constitutional  limitations  and  the  constitutional  re- 
strictions placed  upon  the  attempted  confiscation  of  private 
property  for  public  use. 

It  is  possible  that  in   some  communities,  indeed   in   some 
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states,  the  laws  creatinp  the  reprulatory  coinmissions  may  be 
repealed  by  reason  of  the  weakness  of  the  legislative  power 
to  withstand  the  demands  of  the  demagogue,  but  in  those 
communities  and  in  those  states  we  believe  the  state  and 
federal  courts  will  protect  the  rights  of  those  who  have  in- 
vested their  money  in  the  securities  of  the  utility  corpora- 
tions, and  compel  the  authorities  to  permit  the  collection  of 
just  and  reasonaldo  rates. 

It  is  most  natural  in  this  condition  of  affairs  that  the 
demagogue  and  the  dreamer  should  invoke  the  doctrine  of 
public  ownership  and  public  operation.  We  have  seen  it 
made  the  issue  and  apparently  honestly  urged  by  men 
reasonable  and  sane  in  all  other  matters,  but  who  hojie  by 
some  process  of  legerdemain  to  continue  to  pay  high  con- 
.structive  costs,  high  wages  and  other  advanced  costs  of 
operation  and  yet  continue  to  operate  the  utilities  at  the 
same  price  for  the  product  or  service  rendered  as  was  in 
vogue  prior  to  the  world  war.  Some  are  honest  we  are 
forced  to  believe  and  others  are  not. 

The  argument  is  generally  advanced  that  in  the  early 
construction  days  of  the  railroad  and  other  utilities  the 
public  was  defrauded  by  wildcat  financing,  and  as  a  result 
thereof  public  opinion  is  prejudiced  against  utility  corpora- 
tions in  general.  These  charges  may  or  may  not  be  true, 
and  it  is  not  necessary,  for  the  consideration  of  this  ques- 
tion to  review  them.  We  know  that  under  the  present  sys- 
tem of  public  regulation  these  abuses  can  no  longer  exist. 
We  know  that  as  a  result  of  the  depreciation  in  all  values 
resulting  from  the  great  war  any  "water"  which  might  have 
existed  in  these  properties  has  been  squeezed  out  and  can- 
not get  back  in. 

We  have  noted  many  changes  in  the  functions  of  the 
government  during  thi.e  later  years  and  many  enterprises 
and  duties  have  been  assumed  by  the  state  and  national 
governments  which  were  not  dreamed  of  by  the  founders  of 
our  system,  and  it  may  be  necessary  to  continue  the  experi- 
ments even  to  the  extent  of  taking  over  the  utility  corpora- 
tions in  order  to  convince  the  public  at  large  that  such  is 
not  the  proper  method  and  manner  of  operating  them. 

Public  Operation  Inhere.vtly  Inefficient 

It  stands  to  i-eason  that  no  business  enterprise  dependent 
upon  the  varying  changes  of  political  thought  can  be  oper- 
ated by  the  public  in  as  efficient,  methodical  and  careful  a 
manner  as  can  a  similar  business  enterprise  managed  by 
a  body  of  men  who  have  their  capital  invested  therein  or 
who  represent  tho.se  who  have  invested  their  fortunes. 

It  may  be  necessary  in  order  further  to  demonstrate  this 
fact  that  the  public  shall  demand  a  further  extension  of  the 
experiment  of  municipal  ownership  or  municipal  operation. 
It  is  being  tested  in  some  of  the  European  countries  today: 
it  is  demanded  in  this  country  by  those  who  would  destroy 
our  governmental  system  and  substitute  some  system  simi- 
lar to  that  which  is  said  to  operate  in  Russia.  There  are 
two  classes  of  people  opposed  to  private  ownership  with 
governmental  regulation.  One  is  made  up  of  the  classes  of 
the  communist,  the  anarchist  and  all  others  who  follow  the 
divers  and  various  governmental  vagaries  with  which  they 
seek  to  supplant  our  constitutional  government.  The  other 
general  class  is  the  dreamer,  the  visionary,  the  professor  who 
deals  in  ideals  but  not  facts,  and  who  is  opposed  to  private 
ownership  and  governmental  regulation.  They  both  feel 
that  should  this  process  fail  nothing  will  remain  but  public 
ownership  and  public  operation,  and  we  believe  they  are 
correct  in  that  view. 

Destroy  private  ownership  with  public  regulation  and 
the  next  step  is  government  ownership  and  government 
operation.  When  that  time  comes,  if  it  does,  our  system 
of  government  will  have  changed  to  meet  it.  We  will  noi  be 
living  under  the  system  of  constitutional  government  which 
we  now  enjoy,  because  these  properties  cannot  be  taken  over 
and  honestly  paid  for.  through  any  series  of  bond  issues  or 
otherwise,  and  operated  as  efficiently  and  economically  as 
they  are  now  operated  in  the  bands  of  their  owners.  In 
order  to  take  them  over  and  operate  them  at  a  less  cost 
than  their  owners  can  operate  them  it  will  be  necessary  to 
confiscate  all  or  a  large  portion  of  the  actual  value  of  these 
properties,  and  if  that  can  be  accomplished  it  will  be  notice 


to  the  world  that  our  constitution  has  changed  and  that  our 
courts  are  no  longer  able  or  capable  of  protecting  private 
property  from  public  confiscation.  It  is  no  less  immoral 
to  take  private  property  for  public  u.se  without  making  just 
compensation  therefor  than  it  is  to  take  private  property 
for  private  use  under  the  same  or  similar  circumstances. 

We  believe  that  the  system  of  private  ownership  and 
private  operation  with  public  regulation  that  is  now  the  cus- 
tom in  this  country  is  the  proper,  logical  and  indeed  the  only 
just  and  honest  manner  of  conducting  the  public  utility 
business  of  this  country. 


Growth  of  Residciitiul  Consiunption 
in  Four  Years 

FIFTY  residential  cu.stoniers  in  Worcester,  Mas.s. 
whose  use  of  electric  service  was  analyzed  recently, 
showed  a  50  per  cent  increase  in  energy  consumption 
with  only  a  22  per  cent  increase  in  the  amount  of 
their  bills  during  the  past  four  years.  The  Worcester 
Electric  Light  Company  serves  a  highly  diversified  com- 
munity, and  the  fifty  customers  were  selected  at  random 
from  different  localities  in  the  city.     The  total  energy 
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consumption  and  bills  are  compared  for  the  months  of 
October,    1916,   to   October,    1920,    inclusive. 

Thirty-four  customers'  individual  bills  increased  and 
forty  customers'  energy  consumptions  were  larger  in 
October,  1920,  than  in  October,  1916.  The  combined 
bills  of  the  fifty  customers  increased  from  .$81.4.'j  to 
$99.26,  and  the  combined  energy  consumption  from  868 
kw.-hr.  to  1,307  kw.-hr.  Variations  from  year  to  year 
are  shown  in  the  accompanying  curves.  During  the 
period  the  rate  for  this  class  of  service  was  reduced 
from  9  cents  to   7.5  cents   per  kilowatt-hour. 


Continuity  of  Service  Is  Paramount 

"/^^OXTINUITY  of  service"  is  a  slogan  which  most 
V^>  central  station  companies  adopt  and  all  endeavor 
to  maintain  to  the  fullest  possible  degree.  The  Southern 
California  Edison  Company  has  built  its  reputation 
largely  around  this  idea,  and  at  al'  times  the  paramount 
aim  kept  before  its  staff  is  to  .satisfy  the  consumer. 
In  these  days,  ♦he  company  holds,  continuous  productior 
is  more  important  than  ever. 

Recently    tht    California-Oregon    Paper    Mills    plant. 
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in  Vernon,  Cal.,  which  is  a  customer  of  the  Southern 
California  Edison  Company,  was  forced  to  drop  part  of 
its  load  owing  to  the  failure  of  one  of  the  machines  in 
a  closed  delta  bank  of  three  250-kw.  transformers.  This 
failure  occurred  at  9:29  o'clock  in  the  morning-.  The 
manager  of  the  paper  mills  immediately  called  the 
Southern  California  Edison  Company's  district  manager 
and  the  "Edison  sei-vice"  machine  began  to  move. 
Within  twenty-nine  minutes  from  the  time  the  trans- 
former failed  the  mills  were  back  on  the  line  with  part 
of  their  load  on  the  remaining  two  transformers. 

Full  service  at  the  earliest  possible  moment  was 
essential  and  as  no  extra  transformers  similar  to  the 
one  that  had  failed  were  available  for  quick  service,  the 
next  expedient  had  to  be  carried  out.  The  rating  of  the 
transformer  that  failed  was  2,200-460  volts.  The 
alternative  was  to  install  15,000-460-volt  transformers. 
The  Edison  company  decided  at  once  upon  this  arrange- 
ment, and  within  fifty-one  hours  from  the  first  inter- 
ruption the  mills  were  again  operating  at  full  capacity, 
although  they  had  seemed  to  be  confronted  with  a  reduc- 
tion of  operation  to  two-thirds  normal  for  an  indefinite 
time. 


Convenient  Tabular  Analysis  for 
Executives 

TO  FACILITATE  comparisons  between  central  sta- 
tions from  the  executive  standpoint  the  table 
printed  below  is  used  by  the  United  Electric  Light 
Company,  Springfield,  Mass.  The  major  financial  aijd 
physical  plant  items  are  reduced  to  a  unit  basis  after 
being  dravra  from  the  report  of  the  Massachusetts 
Department  of  Public  Utilities.  At  Springfield  a  sep- 
arate report  is  made  out  after  the  tabulation  has  been 
completed,  setting  forth  the  reasons  why  the  local 
company  differs  in  one  particular  or  another  from  the 
others.  Walter  L.  Mulligan,  treasurer  of  the  United 
Electric  Light   Company,  furnished  the  tabulation. 


Merchandising  Policy  Should  Fill 
Load-Curve  Valleys 

THE  degree  of  certain  profit  to  those  who  have 
hazarded  their  savings  in  the  central-station  indus- 
try has  become  largely  a  matter  of  load  factor,  ac- 
cording to  A.  S.  Nichols  of  the  Paducah  (Ky.)  Electric 
Company  at  a  recent  convention  of  Stone  &  Webster 
commercial  managers  at  Boston,  Mass.  Good  manage- 
ment is  required  to  sell  the  extra  productive  capacity  of 
the  plant.  The  market  for  the  product  of  the  central 
station  is  almost  unlimited,  the  speaker  said,  and  the 
saturation  point  of  the  average  central  station  is  almost 
indiscernible,  so  great  is  its  distance.  The  ills  from 
which  the  world  is  suffering  can  find  relief  only  in 
increased  production,  and  necessity  summons  to  service 
that  form  of  energy  that  requires  the  least  space  for  its 
translation  and  works  most  efficiently.  Because  of  this 
the  volume  of  industrial  power  which  a  central  station 
obtains  depends  upon  the  quality  of  sales  effort  which 
is  applied  to  the  growth  of  the  output. 

Until  recently,  Mr.  Nichols  said,  methods  of  market- 
ing and  i-etailing  electric  appliances  have  been  crude, 
and  even  today  they  are  manifestly  inadequate  to  meet 
the  demand.  The  industi-y  as  a  whole  has  failed  to  apply 
the  principles  of  modern  business  to  the  sales  and  dis- 
tribution of  appliances  which  would  popularize  the  use 
of  its  product  and  build  the  load  where  it  is  most  needed. 
The  speaker  favored  the  merchandising  of  appliances 
by  central  stations  in  the  average  town  on  account  of 
the  lack  of  capital  and  initiative  possessed  by  the  elec- 
trical contractor,  and  because  the  central  station  is  con- 
cerned, from  the  service  standpoint,  with  the  quality  of 
appliances  connected  to  its  lines.  A  proper  conception 
of  its  duty  to  the  public  requires  that  the  people  be 
kept  informed  of  improvements  in  the  art  and  ac- 
quainted with  the  usage  of  the  many  labor-saving 
devices.  Efficiency  at  the  power  plant  avails  little  if 
the  gain  is  not  realized  at  the  socket. 


CO.MPARI.SON  OF  MASSACHUSETTS  LIGHTING  COMPANIES  ON  A  UNIT  BASIS* 


-City  anci  Population  Served,  I9I9t  - 


Co  irt  — 

tfl—  O^ 

o  m 

Capital  stork  piT  capita  (dollars) 9  20  1 9  30 

Anets  per  rai.itn  (dollars) 22  00  54  00 

Peak  load  (ilinupand»  (f  kw.) 78  957 

Capartly  p<T  capita  (kw.) 0    127  0    123 

Kw.-hr.  per  capita  generated  and  bought 232  266 

Coiinectod  load  per  capita  (kw.) 0   1 68  D  324 

Street-IiRht  watts  per  capita 2  8 

Feet  of  Wire  per  capita 48  40  59.20 

Feet  of  <iu'-t  lines  per  capita *. .  .  12  3    15 

Poles  per  capita 0  035  0  063 

Underground  wires  per  capita  (feet).                 5   10  16  70 

Feet  street  with  overhead  per  capita  1    14  6  23 

Boiler  capacity  pcrkw.  peak  (hp.) .  0  41  0  45 

Boiler  capacity  perkw.  Rcneratorcapacity  llip. J  0  27  0  231 

Gcncratorcoparity  per  kw.  peak  (kw.)      .  I    53  I    97 

Kw.-hr  generated  prT  kw.  generator  capacity .  ,  2,100  1,600 

Generator  eopacity,  per  cent  ol  connected  load .  0  65  0.50 

Sold  to  other  companies,  per  cent 2  95  2  5 

Bought  of  other  companies,  per  cent 0  03  1.5 

Coalprrkw -lir.  Rcticrated  (11).) 2   45  I    96 

Fuel  CO,-.!  per  kw -hr.  g»'iier«te<I  (cents) I   064  0  703 

Assets  iicr  kw.  capacity  (ilnllars)    200  334 

Capital  stf)ck  per  kw.  eanocity  (dollars) 84  120 

Ratio  of  assets  to  capital  stock  per  kw.  oapaeity   .  2  3R  I   76 

Stcom  plant  cost  per  kw.  (dollars)      51   0  )7  7 

Electrieplant  cost  per  kw.  (t.   liars)                       16  0  44  0 

OperatitigexpeTiso  per  kw.  generated  and  bought  (cent*)  3   23  3  03 
Ilatio  of  total  assets   to   total   assets   and   depreciation 

since  1 909,  or  ten  years 0  86  0,93 
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•  These  companiea  generate  part  of  load  by  wntei^wheela.  t  IneluileHsuIiiirtmn  towiiK  mul  outlying  districts. 
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Generators,  Motors  and  Transformers 

Standardization  in  German  Electrical  Industry. — A 
review  of  the  standardization  work  of  the  Verein  Deut- 
scher  Inpenieure  was  given  by  Adler  at  a  meeting:  in 
Vienna.  The  standardization  program  was  outlined  and 
progress  up  to  date  descril)ed.  The  lecture  is  reprinted 
in  abbreviated  form  in  Elektrotechnik  und  Masckinen- 
bau,  Oct.  3,  1920. 

On  the  Use  of  Induction  Generators. — Zederbohm. — 
An  article  containing  abstracts  from  a  number  of  papers 
dealing  with  the  u.'^e  of  induction  generators  for  utiliza- 
tion of  small  energy  sources.  This  idea  was  developed 
by  Steinmetz  in  an  address  before  the  A.  I.  E.  E.  in 
1919  and  excited  much  interest  among  German  and 
Austrian  engineers.  Similar  ideas  were  expres.sed  in 
a  pa|)er  by  Adler  { EUktrntpchnik  iind  MiOsrhincnbau, 
1919,  vol.  37,  page  221),  and  the  same  author  in  another 
article  (same  volume,  page  425)  discusses  the  operating 
conditions  when  of  two  interconnected  power  plants  one 
is  provided  with  synchronous  generators  and  the  other 
with  induction  generators.  In  the  latter  article  a  chart 
is  presented  w^hich  shows  what  the  rating  of  each 
machine  must  be  for  given  maximum  load  and  load 
power  factor.  Several  other  papers  are  referred  to, 
some  dealing  with  practical  points  in  connection  with 
induction-generator  operation,  others  describing  Ameri- 
can and  European  induction-generator  plants.  A  num- 
ber of  plants  of  this  kind  are  .said  to  be  in  operation  in 
Europe,  most  of  them,  however,  having  a  ver>'  limited 
output.  Paschen  has  described  {Elektrotechnische 
Zeitxchrift,  1907,  page  1005-1035)  a  development  at  the 
Binnenkanal,  in  the  Rhine  Valley,  where  a  synchronous 
main  -station  of  3  X  250  kva.  is  co-operating  with  two 
induction-generator  plants,  each  plant  having  2  X  250 
kva.  capacity. — Elektrotcclniische  Zeitschrift,  Aug. 
2G.   1920. 

Lamps  and  Lighting 

Dixfinctive  Features  of  White  "Mazda"  Lamps. — 
That  the  softness  of  light  from  this  type  of  lamp  results 
in  illumination  without  glare  is  maintained.  The  special 
white  glass  used  assures  permanent  coloring,  evenness 
of  distribution  and  low  brightness  of  light  source. -- 
Electrical  Review.  Oct.  9,  1920. 

Generation,  Transmission  ar.d  Distributic: 

Design  of  the  Xeir  Canadian  Niaqara  Power  Project. 
— A  water-power  development  which  will  utilize  nearly 
the  full  drop  between  Lake  Erie  and  Lake  Ontario  and 
require  for  maximum  capacity  practically  all  the  flow 
now  permitted  Canada  under  the  international  agree- 
ment is  under  construction  b:  the  Hydro  Electric  Power 
Commission  of  Ontario  and  is  known  as  the  Queenston- 
Chippawa  hydraulic  development.  The  present  .scheme 
contemplates  the  development  of  500,000  hp.  and  305-ft. 
(,93-m.)  head,  using  ten  50,000-hp.  turbines,  five  of 
which  have  already  been  ordered.  This  article  gives 
the    fundamentals    which    govern    the    design    of    the 
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hydraulic  installation. — Engineering  News-Record,  Oct. 
14,  1920. 

Electric  Propulsion  of  Shipx. — CharlKvS  Rkttie. — 
The  author  deals  with  the  advantages  of  electric  pro- 
pulsion and  makes  references  to  American  experience 
with  the  electrically  driven  warship  New  Mexico. — Lon- 
don Electrician,  Sept.  3,  1920. 

Traction 

Methods  of  Protecting  F^lrcfiical  Equipments. — Lynn 
G.  Riley. — Adequate  protection  of  the  electrical  equip- 
ment on  cars  and  locomotives  is  discussed  under  the 
following  headings:  (1)  Normal  overloads,  due  to  care- 
less operation  or  incorrect  functioning  of  apparatus; 
(2)  excessive  overloads,  due  to  grounded  apparatus  or 
cables;  (3)  momentary  interruption  of  the  power  sup- 
ply, due  to  bouncing  of  the  trolley  or  to  gaps  in  the 
third  rail,  causing  current  surges  and  possible  flashing 
of  motors;  (4)  violent  surges  in  the  line  voltage,  due 
to  sudden  changes  in  load,  particularly  at  the  end  of 
long  transmission  lines;  (5)  grounds  occurring  between 
the  current  collector  and  the  main  fuse  which  are  not 
sufficiently  severe  to  open  the  substation  or  feeder 
breakers;  (6)  failure  to  concentrate  the  normal  arcing 
in  that  part  of  the  apparatus  especially  designed  for 
such  duty;  (7)  excessive  burning  of  contacts,  with 
accumulation  of  gases,  resulting  from  "inching"  the  car 
in  congested  traffic.  Methods  of  meeting  these  diffii.-ul- 
ties  are  given  in  detail  by  the  author. — Electric  Journal, 
October,  1920. 

Multiple-Unit  Train  Operation. — S.  B.  SCHENCK, — 
The  field  of  usefulness  of  multiple-unit  control  is  first 
discussed,  followed  by  a  treatment  of  the  important 
features  of  this  method  in  various  kinds  of  service. — 
Electric  Jourr-'.  October,  1920. 

Installations,  Systems  and  .Appliances 

Electric  .Arc  Welding. — L.  MiLLER. — A  discussion  of 
what  goes  on  in  the  arc  stream  and  various  methods  of 
providing  power  for  the  arc. — Beama,  October,  1920. 

Electrical  Signaling  Method  for  Guiding  Aerial  and 
Marine  Craft. — Robert  H.  Marriott. — Inability  to 
guide  vessels  accurately  has  resulted  in  such  large  losses 
of  life  and  property  that  the  perfection  of  a  method 
by  which  they  can  be  steered  with  exactness  will  have 
immense  value.  A  signal-carrying  conductor  along 
the  course  of  a  vessel  and  a  means  capable  of  indicating 
the  proximity  and  direction  of  the  signal  conductor  are 
described  and  discussed,  including  various  forms  and 
combinations.  Oceangoing  vessels  entering  harbors  are 
chiefly  considered,  but  the  same  principle  is  applicable 
to  other  craft  and  channels,  to  airships,  and  so  on. 
Experimental  tests  of  the  system  are  de-scribed  in  detail 
with  numerical  data,  and  suggestions  are  made  as  to 
how  it  may  be  further  de%eloped  and  applied. — Proceed- 
ings  Institute    of    Radio   Engineers,    October,    1920. 

A  New  Electric  Tackle. — The  Stahl  factories  in  Stutt- 
gart have  on  the  market  a  novel  tjTJe  of  portable  electric 


1032 


ELECTRICAL     WORLD 


Vol.  76,  No.  21 


tackle,  as  shown  in  the  illustration.  The  tackle  chain  is 
made  up  of  short  cylindrical  threaded  pieces  intercon- 
nected by  double  joints.  These  threaded  pieces  fit  into 
a  nut,  which  may  be  revolved  by  an  electric  motor,  or 


AN  ELECTRIC  TACKLE  WITH   SCREW  DRIVE 

In  an  emergency  by  a  crank.  The  screw  is  self-locking, 
so  that  no  e.xtra  braking  is  needed.  When  the  hook 
reaches  its  highest  and  its  lowest  position  the  motor  is 
automatically  disconnected.  The  tackle  is  made  in  dif- 
ferent sizes  from  100  kg.  r220  lb.)  to  5  tons  (11,000  lb.) 
lifting  capacity. — Elektrotekniak  Tidskrift  (Norway), 
Sept.  2.5,  1920. 

Electrophysics  and  Maj^nelism 

A  Tentative  Mathematical  Theory  of  Fevro-Magnet- 
ism. — Kelen. — It  is  not  the  author's  intention  to  present 
a  physically  acceptable  magnetic  theory.  Certain  ana- 
lytic e.xpressions  for  magnetization  curves  and  hysteresis 
loops  are  derived,  but  these  are  said  to  be  of  a  formal 
nature,  although  they  are  based  upon  fundamental  phys- 
ical assumptions,  and  seem  to  give  a  rather  good 
representation  of  experimental  facts.  Without  entering 
upon  a  discussion  of  the  nature  of  molecular  magnets 
or  Ampere  currents,  the  author  assumes  that  some  inter- 
molecular  systems  exist  in  a  ferromagnetic  body,  which 
have  an  orientation  governed  by  the  frequency  function 
known  from  the  theory  of  probability,  and  on  this  basis 
he  builds  up  a  set  of  magnetic  equations. — Elektro- 
technik  und  Maschinenbau,  Oct.  3,  1920. 

l^nits,  Measurements  and  Instruments 

A  Cunent  T lUiitiimituf  for  10,000  to  40,000  Ami).— 
Keinajh. — The  common  type  of  current  transformer 
can  hardly  be  built  for  ranges  above  1,000  amp.  or  1,500 
amp.  since  for  higher  current  values  the  losses  rapidly 
mount  to  hundreds  of  watts.  Siemens  &  Halske  now 
have  developed  a  new  type  of  current  transformer, 
working  on  the  same  principles  as  the  Riogow.ski  "mag- 
netic potential  meter."  The  new  transformer  is  made 
up  of  a  number  of  sections  which  are  magnetically  and 
electrically  series-connected.  The  primary  conductor 
passes  once  through  the  transformer  ring.  The  sections 
are  built  in  two  types,  a  larger  type  for  2,000  amp.  per 


section  of  220  mm.  (8.70  in.)  core  length,  400  turns 
and  15  sq.cm.  (2.32  sq.in.)  iron  section  with  a  copper 
loss  of  15  watts,  and  a  smaller  type  for  1,000  amp.  per 
section  of  100  mm.  (3.96  in.)  core  length,  200  turns, 
and  6  sq.cm.  (0.93  sq.in.)  iron  section,  with  4.8  watts 
copper  loss  per  section.  A  40,000-amp.  transformer  has 
twenty  sections  of  the  bigger  type,  corresponding  to  a 
4.40-m.  ( 173-in.)  path  for  the  magnetic  flux.  The  limit- 
ing capacity  of  this  type  of  section  is  estimated  to 
80,000  amp.  A  20,000-amp.  transformer  with  twenty 
smaller  sections  in  series  showed  an  error  of  0.3  to  0.5 
per  cent  from  one-fifth  to  full  load,  and  the  correspond- 
ing phase  deviation  was  from  — 3  min.  to  -\-7  min.  The 
accuracy  was  found  to  be  very  little  affected  by  unsym- 
metry  in  the  arrangement  of  the  primary  conductor. 
The  new  current  transformer  is  used  in  connection  with 
electric  furnaces  for  direct  measurement  of  the  input 
current. — Elektrotechnische  Zeitschrift,  Oct.  7,  1920. 

Color  and  Special  Composition  of  Certain  High-Inten- 
sity Searchlight  Arcs. — IRWIN  G.  PRIEST,  W.  F.  MEG- 
GERS, K.  S.  Gibson,  E.  P.  T.  Tyndall  and  H.  J. 
McNiCHOLAS. — Quantitative  data  on  the  color  and  spec- 
tral distribution  of  energy  of  some  modern  searchlight 
arcs,  together  with  spectroscopic  analysis  of  the  carbons, 
are  given  in  this  paper  as  well  as  the  methods  of  meas- 
urements.— Techywlogic  Paper  168,  U.  S.  Bureau  of 
Standards,  Aug.  12,  1920. 

Telegraphy,  Telephony  and  Signals 

Electrostatically  Coupled  Circnits. — LOUIS  CohEN. — 
The  expressions  for  the  secondary  frequencies,  second- 
ary current  and  secondary  resonance  current  of 
electrostatically  coupled  circuits  are  derived  theo- 
retically. The  system  is  shown  to  be  practically  mono- 
frequent  even  for  fairly  close  coupling  between  primary 
and  secondary  circuits.  The  results  obtained  are  com- 
pared with  the  corresponding  expressions  for  inductive 
coupling.  In  a  practical  numerical  example  it  is  found 
that  the  secondary  resonance  currents  in  the  two  cases 
are  of  the  same  order  of  magnitude  but  that  the  electro- 
static coupling  yields  superior  sharpness  of  resonance. — 
Proceedings  Institute  of  Radio  Engineers,  October, 
1920. 

Miscellaneous 

Better  Fuel  Economy  by  Utilizing  Exhaust  Steam. — 
(^lERCKE. — A  combination  of  steam  heating  and  steam- 
driven  prime  movers  always  is  highly  economical,  the 
author  says.  This  is  so  (1)  becau.se  the  high-pressure 
steam  may  be  produced  with  relatively  small  additional 
fuel  consumption  and  is  much  more  important  in  pro- 
ducing useful  energy  than  low-pressure  steam,  and  (2) 
because  exhaust  steam  even  in  high-efl[iciency  plants 
contains  from  four  to  seven  times  as  much  energy  in 
the  form  of  heat  as  it  contains  mechanically  utilizable 
energy.  It  is  therefore  better  to  use  a  high-pressure 
turbine,  utilizing  the  exhaust  steam  for  useful  heating 
instead  of  conducting  it  to  a  condenser.  In  following 
up  this  idea  the  author  describes  a  number  of  turbine 
designs  and  other  e(|uipnient  for  combinations  of  this 
kind.  He  also  discusses  the  use  of  steam  accumulators 
as  equalizers  interposed  between  the  high-pressure  tur- 
bine and  the  low-pressure  steam  consumer,  and  finally 
states  certain  rules  which  apply  to  a  desirable  future 
development  toward  better  fuel  economy  in  large  steam 
generating  plants. — Sparsawe  Wdrmewirtschaft ,  No. 
2  I,  1920;  abstracted  in  Elektrotechnik  und  Maschinen- 
bau, Sept.  26,  1920. 
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Research  in  Progress  and  Completed 

(Wli^ii  iiiM  stiKntions  whicli  liavi-  biiri  coinplrti'il  .in-,  in  the 
cipiliioii  of  Ihr  iilitiirs.  of  widr  i-noUKli  inliTcst  to  tin'  field  we 
sfivc.  ili't:iilK  llicnol  will  be  picscntoil  In  other  p.nits  of  this 
p;iper.  Contenipl-'i'ed  resenreli  or  that  whi<-h  appeal's  to  liavt- 
linilttil  appeal  will  he  only  briifiy  reported  in  this  seetion.  bill 
dftails  may  be  had  b\'  eoniniiinieating  with  the  InvestiRatoi'  oi- 
institution  named  In  tho  report.  Readers  are  referred  to  the  di - 
partnu'Mt  "Digest  of  Bli'itrleal  Literatin-e"  for  investigations 
reported  in  other  Join-nals.  The  news  and  enpinpering  sections 
should  also  be  followed  for  rese.areh  j-eported  before  technical 
societies.] 

BEARING    MATERIjVL,    SELF-LUHRICATING. 

A  new  ."icir-luhricatlnB  he.irint;  material  has  b.en  developed 
fo!"  use  where  lubi-ication  from  outside  sotirces  is  dlfflcult.  un- 
certain oi'  obji'ctionable.  The  material  is  a  synthetic  bronz'- 
with  finelj"  ilivi<ietl  graphite  ineoi'poi-ated  intimately  in  tin-  body 
of  the  matei'lal.  It  n\ay  be  lam  hot  witlioiU  bindinji  or  r.-ipid 
d»'terioration  and  may  be  used  in  an  oi'dinary  lubricated  bear- 
ing oi-  without  liihrieation  on  light  sei'vice. — RfsntvcU  htiborti- 
lOJ'iev  uf  the   Gtnirul  Ehctric  ('wi»i;j«?ii/,,  ScUfncctadi/.  X.    Y. 

CEL.I,,  PHOTO-ELECTRIC.  THALOFIDE. 

A  new  plinio-eTrctrir  cell  has  been  developed  which  is  com- 
posed of  thallium,  oxygen  and  sulphur.  Tliis  coll  shows  maxi- 
mum scns'.tivencss  to  light  at  about  lO.finn  Angstrom  units  of 
wave  length  and  is  much  more  sensitive  than  the  familiar 
selenium  cell.  Some  of  the  best  cells  lower  theii-  ilarls  resist- 
ance by  50  pi'i'  cent  when  the  intensity  of  illtnnin.ition  is  O.fhi 
foot-candle  and  when  the  sour<p  is  a  tungsten  filament.  The 
cell  i.»;  \-aluable  i!i  the  measin-ement  of  stellar  radiation  and  in 
otlier  light  tneasiu'cnients.  It  has  been  used  in  experiments  in 
llghl  telephony  over  a  distance  of  .about  6  miles  (10  km.). 
In  ordei-  to  transform  sound  wa\'es  into  light  waves,  a  special 
talking  ji't  was  constructed  which  consiste(I  of  a  small  centi-al 
Jet  for  ae<-t.\lenc  and  two  opposing,  slightly  elevated  ox.vgen 
jets  which  converged  on  thi'  i  entr.il  acetylene  jet.  The  acetylene 
is  lighted  and  a  H.inie  about  :i  in.  (7.6  cm.)  high  secured,  then 
the  oxygen  Jets  are  turned  on.  This  reduces  the  acetylene  fiame 
to  an  intense  bead  of  light  which  is  placed  in  the  focus  of  a 
seniling  mirror.  In  the  .icetylene  line  there  is  a  gas  chamber 
with  one  side  !nadi-  of  sti'etched  skin  diaphr.agm  which  may  be 
made  to  vibrate  and  Huclnati'  the  acetylene  flame  by  the  sound 
waves  of  the  voice.  .\t  till*  receiving  end  .-i  concentrator  and  .a 
two-step  vacuum  .impliflei-  .iie  used  with  the  i>hoto-eloctric  cell. 
— r.   1\".  Cas(.  .liibiirn,  X.  Y. 

MKTKK.    ELKCTKOLYTir.    A.MI'EHE-HOL'K.     DIRECT- 
CIRRENT. 

.\  simple  and  Inexpensive  device  has  been  developed  which 
will  automatically  open  a  diiect-current  lighting  circuit  and 
terminate  ser\'ice  to  a  <-onsumeT-  as  soon  as  he  has  completely 
used  a  specified  amoiml  of  enei-g>'  for  which  he  has  paid  in  ad- 
vance. A  solid  cylinder  of  coppei-  whi<-li  serves  as  the  anode 
In  a  copper-sulphate  solution  is  placed  in  the  main  circuit, 
and  the  eleetrol.\'tic  cell  itself  is  shuntetl  across  a  low  resistance 
in  the  main  circuit  similar  lo  an  annneter  shunt.  The  catliode 
Is  a  copper  can  whicli  holds  the  solution.  A  small  part  of 
the  total  current  flows  through  the  cell  and  gradually  con- 
sumes the  copper  anode.  Tin'  ratio  between  the  shunt  current 
and  the  weight  of  the  anode  is  such  that  the  anode  is  com- 
pletely consumed  when  a  spe<-.fleil  amount  of  electricity  ha 
been  useil  by  tin'  eonsumei.  The  final  disappearance  of  tlie 
anode  opens  the  main  circuit  ami  forta-s  the  main  cm-reni 
through  the  solution.  The  resistance  of  the  solution  being 
high,  enough  heat  is  developeil  to  melt  60-deg.  solder.  .Another 
cop(>er  cyliniler  is  placed  Just  above  the  copper  anode  in  the 
device  and  held  in  the  main  circuit  by  a  GO-deg.  soldered  con- 
nection. Wlun  this  solder  is  melted  the  cylinder  falls  and  com- 
pletely opens  the  main  circuit.  This  instrument  is  designed 
to  replace  expensive  meters  for  a  small  consumption  of  elec- 
tricity, as  in  residences,  apartments  and  single  rooms.  Since 
the  energy  must  he  paid  for  in  advance,  it  dcn-s  awav  with  the 
necessity  of  monthly  meter  readings,  computations,  and  bill  col- 
lecting. It  will  not  cost  so  much  to  manufacture  and  install  as 
other  types  of  meters,  nor  will  it  consume  as  much  energy  as 
ordinary  nuleis.  Thus  it  will  reduce  expenses  of  the  piWer 
supply  company  and  enable  it  to  get  retui'ns  from  small  con- 
sumers now  classed  as  unprofitable. — E.  O.  Schioeitscr,  Chicago, 

METEK.   H.,ECTKOl.YTIO   AMPERE-HOUR.   ALTERNATING- 
Cl-RKENT. 

Referring  lo  my  electrolytic  direct-current  meter,  described 
on  (his  page,  experiments  are  in  progress  on  a  meter  similar 
in   principle   for  use   in   altern.iting-cuirent  circuits.      Where  the 

flower  factor  of  the  load  is  practically  equal  to  unitv  an  ampere- 
lour  meter  may  be  permissible  for  small  consumVrs.  In  this 
instrument  a  graphite  cylinder  with  hard-rubber  caps  replaces 
the  cupper  container  for  the  copper  sulphate  in  the  direct- 
current   meter :    otherwise   the   design    is    practically    the   same. 


Extensive  experiment  .<!how  that  the  copper  anode  is  pnsitiveh 
reduced  under  the  action  of  the  alternating  current  and  that 
this  reduction  in  weight  is  a  function  of  the  ampere-hfiur  s  that 
p.assed  through  the  eiriuit.  ,\s  in  the  dinet-curr  ent  meti-r .  this 
instiument  is  intended  to  mik.-  the  use  of  .-n.-r  gv  by  small  con- 
suirrers  profitable  to  the  operating  eompan\  an<(  less  expensive 
to   the  consumer-. — E.   O.   Hchwiitzei;   Vliicago^  III. 

I'ORCELAi.v.  roRosiTT  te.«;t  of. 

In  the  production  of  insulators  a  method  has  been  developc-il 
that  is  very  valuable-  in  production  i-ontiol  testing.  .\  solu- 
tion of  fuchsine  dye-  In  wood  alcohol  is  u.-j.cI  and  ungl.-ized  pieces 
ar.  placed  in  it  under  pri;ssure.  The  slightest  degr.-.  of  por-os- 
rty  of  the  opi-n-por-e  type-  ia  imlicated  bv  a  deep  penc-tiation  of 
the  dye  into  the-  body  of  the  test  piece.  It  is  so  penetraling 
that  the  mic-riscope  has  shown  it  forced  into  the  cleavage  c  rac-k.s 
cef  minute-  iiuaitz  crystals.  If  test  piece-s  of  the-  same  shape  and 
\cilume  as  the  Insulators  being  rire-d  are  properlv  distributed 
in  the  kiln,  the  fue^hsine  test  on  thi-se  plei-es  will  furnish  a  ve-rv 
reliable  indication  of  the  condition  of  neighboring  pie-ces  as  to 
porosity. — W.  D.  A.  Priislri  .  Huntinijton.  II'.  Til.  {,1.  I.  K.  K. 
Jiiiiniul,  l»:;o.  p.    No.) 

W.WE   FOR.M.    DETER.MIX.VTIOX  OF. 

.\ttention  is  .-alh-d  to  tie  lemarkable  range-  of  adaptabilitv 
ol  tlie  Rosa  Curve-  Ti.-icer  in  plotting  the  wave-  form  of  curreent 
anil  voltage-.  The-  instrument  is  semi-automatic  and  is  capable 
of  giving  r-i-sults  of  high  precision.  Freque-nc-ic-s  as  high  as 
3.0110  can  be  recor  eled  i-asily  and  accurately.  Re-cently  we  hail 
occasion  to  determine-  the  damped  discharge-  e  urienl  from  the 
secondary  of  .-in  induction  coil,  the  circuit  having  a  iloijble 
natural  freqiii-ncy.  This  was  accurately  done.  The  Rosa  c  urvi- 
tr.-ic-er-  should  prove-  v.-iluable  in  r-ecoiding  many  e-lectrical  ijie- 
riomena  that  can  be  niaili-  lecuiring.  such  as  the  behavior-  of 
automobile-  ignition  sv-^t.nis  .te  7  >  r  rfv  ,t  Xortliniii  Company, 
I'liiladelphia.  I'a. 


Suggestions  for  Research 


L.V.Ml'.   FLASHING,  FOR    DAXfiER  SKJ.VALS. 

It  is  desir-e-d  to  develop  for-  use  at  points  of  danger  an  auto- 
matic flashing  lamp,  which  will  not  require-  an  expensive  fia-sh- 
ing  arrangiinent,  such  as  electric  swite  hes  in  powe-r-  stations 
wliich  must  ne>t  be  closed  or  opened  witiiout  propi-r-  pr-ecautions. 
Such  a  flashing  light  will  re-c-eivi-  more-  attention  from  the- 
person  whom  it  is  intended  to  warn  th.-in  an  or-din.ir-.v  reel  light 
Tile,  ther-moslat  method  of  fl.ishing  which  is  the-  simplest  now- 
available  is  too  flimsy  for-  continued  use. — Editorial  Suggestion. 

.METERS.    W.\TT-HOrR.    EFFECT  OF   W.WE    FOh.M    ON. 

No  serious  error-  in  the  indie.ition  of  an  induction-tvpe-  watt- 
liour  meter  is  introduced,  owing  to  an  irregular  form  of  the- 
c  ur-rcnt.  but  if  the  current  wave  is  iinsymmetrical  with  lespeel 
to  the  zero  line- — i.e..  has  e-ven  harmonics — considerable  error 
may  occur-.  t)ne  case  in  which  the-  latter  condition  mav  take- 
place  is  th.it  of  the  current  between  the  electrodes  of  an  electric 
furnace  due  to  considerable  rectification  in  the  arc.  A  fuithei- 
study  of  this  subject  is  r-ei  ommended. — .V.  E.  I.  A  foinniiili;- 
Oil   .Meters. 

ROT.VRY  CONVERTER.   FLASH   'JIARDS   F(JR. 

Flash  guards  or  barriers  have  been  experimented  on  which 
consisted  of  two  continuous  end  rings,  one  at  the-  back  of  tin- 
commutator,  next  to  the  commutator-  necks,  and  one  at  the- 
front  of  the  commutator-,  with  barriers  between  the  arms  exti-nd- 
ing  down  to  within  approximately  o.s  mm.  of  the  commutator. 
These  guards  were  made  of  asbestos  lumber,  a  composition  of 
asbestos  and  asphalt.  These  tests  have  been  described  in  the 
A.  I.  E.  E.  Iniiniul.  April.  19L'0.  page  S.'i.l.  Considerable  trouble 
was  experienced  on  account  of  the  carbonization  of  the  mate- 
rial of  Ihe  flash  guards  by  the  electric  .-irc.  No  suitable  mate- 
rial for-  the-  purpose  which  will  not  carbonize  has  been  found 
so  far-,  and  further  research  on  the  shape,  position  and  mate-rial 
of  Hash  guards  would  be  very  useful. — Marvin  W.  Smith,  Pitts- 
burgh, Pa. 

■"ELEFHOXy.    SrBXIARINE.   WITH    HIOH-FRBQUBNCT 
CARRIER  WAVES. 

The  most  promising  hope  of  improving  the  line  construe  tion 
for-  ocean  cables  is  believed  to  be  to  abandon  the  present  method 
of  design  and  construction  and  to  st.-irt  with  the  simple  i;ase 
of  bare  wires  in  water,  using  high-fie-quency  curi-ents  anel 
studying  the  necessar.\  change's  to  produce  optimum  transniis- 
sion.  The  use  of  a  high-frequency  "carrier  "  has  the-  inhe-re-ni 
achantage  that  the  distortion  phenomena  accompanying  pr-'-sent 
nrethods  of  long-distance  transmission  are  eliminated,  and  we 
are  principally  concerned  with  the  problem  of  reducing  .at- 
tenuation. The  most  suitable  voltage  may  be  employed  iind 
present  multiplex  methods  may  be  utilized.  The  electron  tube 
is  available-  for  both  the  generation  and  the  reception  of  the 
waves. — (!    n    Sifuirr.   War   Drpartiixni,   Wnshiiirilon.  D.   C. 

TRANSFOR.MERS.  POTENTI.VL.  ERRORS  IN. 

Voltage  tr.insformers  for  high  voltages  should  be  smaller  jinil 
less  expensive  and  means  for-  obvi.-iting  or  allowing  for  eliH-tro- 
static  effects  on  ratio  and  phase  angle  should  be  found. — H.  ft. 
tirooks.  Bureau   of  Standard)!,   Wa.iliiu/iton,  D.  C. 

VECTOR    ANALYSIS.    APPLICATION    OF.    TO    ALTERNATING 
-TRRENTS. 

In  the  usual  vector  diagrams  of  alternating-curient  machinery 
and  circuits  use  is  made  only  of  aeldition  and  subtraction  of 
vectors,  the  other  relationships,  especially  the  equations  of  loci, 
being  deriveel  from  similar  triangles  and  other  such  elementary 
and  tedious  means.  It  may  be  of  advantage  to  apply  the 
concepts  of  scalar  and  vector  product  and  other  methoils  of 
vector  anal.N'sis  to  these  problems,  in  order  to  simpl-:f.\-  certain 
deductions  and  to  obtain  results  in  a  shorter  form.  The  cird-- 
diagram  of  the  induction  motor  offers  a  fruitful  field,  to  be 
followed  by  a  similar  study  of  alternating-current  commutator 
r.iotors. — Editorial  .Suggestion. 

TRANSFORMERS.  RESISTANCE  OF  WINDINGS. 

Reiable  theoretical  and  practical  information  is  desired  on 
the-  resistance  of  transformer  windings  to  alternating  currents 
of  standard  frequencies,  taking  into  account  an  unequal  clis- 
tribution  of  the  current  through  the  cross-sec  tion  of  the  conduc- 
tor-. Some-  wcir-k  has  been  done  c»n  pai-allcl  wires,  busbars, 
solenoids,  etc..  but  none  of  it  seems  to  cover  a  transformer  co'l 
with  an   iron  core. — Montford  ilorrison.  Chicagn,   111. 
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SPEAKING  before  the  meeting  of 
state  commissioners  at  Washing- 
ton, members  of  the  Interstate 
Commerce  Commission  defended 
their  action  on  coal  supply  for  utili- 
ties, asserting  that  the  priority 
privilege  had  been  abused.  The  rep- 
resentative of  the  National  Com- 
mittee on  Gas  and  Electric  Service 
declared,  on  the  other  hand,  that  the 
service  order  now  in  force  had  never 
functioned  and  was  dormant. 

Declaring  that  prices  for  bitumi- 
nous coal  at  the  mines  are  steadily 
declining  owing  to  increased  output, 
the  National  Coal  Association  main- 
tains that  there  is  no  reason  for  con- 
sumers to  pay  unreasonable  prices 
and  also  that  there  are  no  immediate 
shortages  reported  anywhere  in  the 
country. 

An  offer  at  par  of  between 
$27,000,000  and  $28,000,000  new 
stock  to  supply  working  capital  is 
to  be  made  by  the  General  Electric- 
Company  to  its  stockholders. 

Opposition  to  government  owner- 
ship of  utilities  and  a  general  belief 
that  rates  must  be  increased  were 
clearly  evidenced  at  the  Washington 
meeting  of  the  National  Association 
of  Railway  and  Utility  Commis- 
sioners. 

A  CENTRAL  radio  station  under 
construction  near  Port  Jefferson, 
L.  I.,  described  by  Dr.  E.  F.  W. 
Alexanderson  before  electrical  men, 
follows  closely  the  design  of  central 
stations  for  light  and  power  pur- 
poses, it  having  been  established 
that  the  principles  of  alternating- 
current-power  technique  can  be  ap- 
plied almost  without  change  to  radio 
transmission. 

A  PERMANENT  injunction  against 
the  enforcement  by  the  Missouri 
Public  Service  Commission  of  street- 
railway  fares  predicated  on  a  valu- 
ation of  the  property  of  the  St. 
Joseph  Light  &  Power  Company 
which  was  based  on  the  "original- 
cost"  method  has  been  issued  by  a 
United  States  district  judge  in 
Kan&as  City.  Unless  this  decision  is 
upset  by  the  United  States  Supreme 
Court,  it  will  revolutionize  the  rate- 
fixing  practice  of  the  commission. 

Photographs  can,  it  is  asserted, 
be  reproduced  by  wire  at  any  dis- 
tance by  the  process  of  Edouard  Belin 
of  Paris,  who  has  just  conducted  a 
successful  demonstration  of  his  in- 
vention, sending  pictures  betvireen 
New  York  and  St.  Louis. 

Electrical  production  in  Moscow 
has  fallen  to  8,000,000  kw.-hr.  a 
month  and  in  Petrograd  to  G,800,- 
000  kw.-hr.  a  month  under  the  na- 
tionalization policy  of  the  soviet  gov- 
ernment. 


Dullness  in  the  general  supply 
lines  continues  in  most  parts  of  the 
country,  although  a  slight  improve- 
ment is  leported  in  New  York  and 
the  district  served  by  it.  Christmas 
activity,  however,  is  beginning  in  all 
sections.  Stocks  are  being  built  up 
in  anticipation  of  a  good  spring  de- 
mand. Labor  conditions  are  easier. 
Railroad  and  other  lay-offs  are 
thought  likely  to  exert  an  influence 
toward  increased  individual  output 
in   manufacturing  plants. 


News 
in  Brief 

Summary      of      Market 
Coiiditions  and  of  Re- 
cent and  Approaching 
Happenings  of  Im- 
portance to  the 
Industry 


A  POWER  plant  to  cost  about 
$20,000,000  and  with  a  rating  of 
120,000  kw.  is  under  consideration 
by  the  Northern  Ohio  Traction  & 
Light  Company,  to  be  erected  on  a 
site  near  Coshocton. 

An  electrical  co-operative  league 
for  Utah,  Idaho  and  parts  of  Wyo- 
ming and  Nevada  has  been  organized 
at  Salt  Lake  City. 

Authorization  of  the  purchase  by 
the  Pennsylvania-Ohio  Power  & 
Light  Company  of  part  of  the  prop- 
erties of  the  Pennsylvania-Ohio  Elec- 
tric Company  of  Youngstown  has 
been  given,  with  the  object  of  segre- 
gating subsidiary  railway  companies 
from  subsidiary  power  and  light 
companies. 

Negotiations  for  the  purchase  of 
the  four  subsidiary  companies  of  the 
Toronto  Power  Company  by  the  On- 
tario Hydro-Electric  Power  Com- 
mission are  under  way. 

An  agreement  to  supply  the  On- 
tario Hydro-Electric  Power  Commis- 
sion with  an  additional  l.''),000  hp. 
has  been  made  by  the  Toronto  & 
Niagara  Power  Company,  the  price 
to  be  fixed  by  a  prominent  Canadian 
engineer. 

Award  of  a  distinguished-service 
medal  to  Thomas  A.  Edison  by  the 
Navy  Department  is  announced,  the 
award  being  for  his  services  as  presi- 
dent of  the  Naval  Consulting  Board 
during  the  war. 


A  CROSS-INDEX  of  the  electrical 
fire  and  safety  codes  is  to  be  pre- 
pared by  the  Bureau  of  Standards 
with  the  view  of  aiding  in  the  dis- 
cussions on  consolidation  of  the  two 
sets  of  rules. 

Readjustment  of  rates  was  de- 
clared essential  in  the  interest  of  the 
public  itself  by  the  president  of  the 
Southeastern  Section,  N.  E.  L.  A.,  at 
its  Miami  convention,  which  opened 
on  Wednesday. 

An  analysis  of  jobbers'  costs  pre- 
pared by  a  committee  of  the  Elec- 
trical Supply  Jobbers'  Association 
was  a  feature  of  its  Cleveland  con- 
vention. 

A  tentative  draft  of  a  uniform 
accounting  system  for  electric  and 
gas  companies  was  adopted  by  the 
Washington  convention  of  public 
utility  commissioners. 

A  celebration  of  the  centenary  of 
Ampere's  first  contributions  to  elec- 
tromagnetism  is  to  he  held  at  the 
Crocker-Wheeler  Company's  works 
at  Ampere,  N.  J.,  on  Dec.  4. 

An  emphatic  assertion  that  there 
had  been  no  profiteeering  in  the  pub- 
lic utility  business  in  California  was 
made  by  Commissioner  Edgerton  in 
a  speech  before  the  League  of  Cali- 
fornia Municipalities,  in  which  he 
dwelt  on  the  vast  importance  of 
utility  development  to  the   state. 

Governor-Elex)t  Parkhurst  of 
Maine  has  declared  for  private 
ownership  of  the  water  powers  of 
that  state  under  strict  public  regu- 
lation. He  opposes  exportation  of 
Maine  power  to  other  states. 

Lightning  protection  methods 
were  discussed  by  the  A.  I.  E.  E.  at 
a  joint  meeting  with  the  Western 
Society  of  Engineers  at  Chicago  last 
week,  much  intei'esting  information 
being  brought  out. 

The  market  for  flexible  armored 
cable  is  reported  to  be  glutted, 
although  it  is  only  two  or  three 
months  since  an  acute  shortage  was 
reported.  The  lifting  of  embargoes 
and  the  slump  in  building  are  among 
the  chief  causes  assigned  for  the 
change. 

An  effort  to  stiindardize  service 
voltage  at  110,  115  and  120  volts  is 
being  made  by  lamp  manufacturers, 
who  hope  thus  to  reduce  the  list  of 
stock  items  and  the  consequent 
heavy  inventories. 

Uncertainty  prevails  concerning 
the  prospects  for  electric  heater 
sales  during  the  coming  winter,  fuel 
shortage  weighing  in  their  favor  and 
mild  weather  thus  far  combining 
with  tight  money  to  operate 
adversely. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


G.  E.  Company  Oft  rrs  $27,000,000  New 
I       Stock  to  Supply  Working  Capital 

DIRECTORS  of  the  General  Electric  Company  have 
voted  to  offer  between  $27,000,000  and  $28,000,000 
new  stock  for  subscription  at  par  in  the  ratio  of  one 
new  share  for  each  five  outstanding  on  Dec.  8.  The 
purpose  of  the  issue  is  to  supply  new  working  capita?. 
The  company  announces  that  this  i.s  only  the  second  time 
since  1912  that  it  has  called  on  its  stockholders  to 
supply  new  capital.  It  is  needed  now  to  finance  the 
heavy  growth  in  the  company's  business.  It  is  ex- 
pected that  sales  billed  for  the  company  for  the  year 
1920  will  approximate  $270,000,000,  approximately  $40.- 
000^000  ahead  of  the  record  of  last  year. 


Northern  Ohio  May  Build  120,000-Kw. 
Plant  to  Satisfy  Industrial  Demand 

THE  Northern  Ohio  Traction  &  Light  Company 
contemplates  building  a  power  plant  costing  $18,- 
000,000  to  $20,000,000  to  supply  the  demand  for 
industrial  power  in  northern  Ohio.  Construction  of  the 
plant,  however,  is  held  up  for  the  present  because  certain 
industries  in  Akron  are  undergoing  important  readjust- 
ments, and  until  these  are  completed  the  Northern  Ohio 
Traction  &  Light  Company  will  not  have  signed  up  all 
the  contracts  necessary  for  the  starting  of  this  construc- 
tion. An  option  has  been  obtained  upon  a  site  for  the 
plant,  which,  according  to  present  plans,  will  have  an 
initial  capacity  of  120,000  kw.  and  form  part  of  a  loop 
of  power  plants  serving  northern  Ohio  industries.  The 
site  of  the  plant  is  on  the  Muskingum  River,  near  Co- 
shocton, Ohio,  and  was  selected  because  of  the  proximity 
of  coal  and  water  supplies. 


Coal  Association  Asserts  that  Soft-Coal 
Prices  Are  Steadily  Declining 

ACCORDING  to  an  official  statement  of  the  National 
J.  Coal  Association,  there  has  been  a  decline  of  from 
25  to  50  per  cent  in  the  price  that  prevailed  for 
bituminous  coal  at  the  mines  six  or  seven  weeks  ago. 
This  tendency  is  said  to  persist  in  all  parts  of  the 
country  and  to  be  due  to  increased  output,  which  in  the 
last  two  months  has  averaged  12,000,000  tons  a  week, 
enabling  operators  to  make  up  deficiencies  in  immediate 
supply  and  to  start  the  country  well  on  the  way  toward 
storing  coal  for  winter's  use.  "No  longer  are  there 
any  immediate  shortages  reported  anywhere  through  the 
country,"  the  association's  spokesman  says.  "Great 
manufacturing  plants  in  dire  need  of  soft  coal  early  in 
the  fall  now  have  an  ample  supply  on  hand.  Public 
Utilities  ever.N^vhere  have  had  their  immediate  wants 
filled,  while  many  of  them  have  been  able  to  provide 
themselves  with  stocks  for  the  winter.     With  adequate 


railroad  transportation,  which  the  railroad  oflkials 
promise,  so  that  the  bituminous  output  may  be  main- 
tained at  approximately  12,000,000  tons  a  week,  prices 
in  coal  at  the  mines  will  undergo  a  further  decline  until 
the  bottom  is  reached.  The  fact  is,"  the  statement  con- 
tinues, "that  there  is  no  occasion  for  coal  consumers  at 
this  time  to  be  paying  unreasonable  prices  for  soft  coal." 


Utilities  Abused  Coal-Car  Priority 
Privilege,  Says  I.  C.  C. 

CHAIRMAN  CLARK  and  Commissioner  Aitchison  of 
the  Interstate  Commerce  Commission,  in  defending 
before  the  meeting  of  state  utility  commissioners  in 
Washington  last  week  the  change  from  general  to  emer- 
gency coal  priorities  for  utilities,  made  the  statement 
that  it  had  been  brought  about  largely  on  account  of 
the  abuse  of  the  assigned-car  privilege.  Commissioner 
Aitchison  said  that  this  privilege  had  been  granted  for 
obtaining  contract  coal  for  current  use,  but  that  many 
utilities  not  only  tried  to  pile  up  reserves  through  the 
e.xercise  of  this  privilege  but  even  went  to  the  extent 
of  reassigning  .shipments  to  their  advantage.  He  said 
that  data  presented  to  the  commission  proved  that  in 
three  districts  alone  the  coal  ordered  by  consigned  cars 
was  equal  to  the  total  average  consumption  of  all  the 
utilities  in  the  United  States. 

Typical  cases,  involving  the  filling  of  approximately 
one-third  of  the  public  utility  coal  requirements,  show 
that  order  No.  21  of  the  I.  C.  C.  is  not  effective  in 
securing  coal  delivery,  declared  George  W.  Elliott,  sec- 
retary of  the  National  Committee  on  Gas  and  Electric 
Service,  who  denied  that  the  utilities  wished  to  have 
order  No.  21  used  to  enforce  contract  coal  delivery. 
They  simply  wished  to  make  possible  delivery  of  con- 
tract coal  which  mine  operators  are  ready  and  willing 
to  supply  if  cars  are  available.  The  committee,  Mr. 
Elliott  stated,  has  declined  to  ask  for  assigned  cars  for 
iiiovenient  of  spot  coal  unless  this  coal  has  actually  been 
purchased.  The  I.  C.  C.  has  been  notified  of  approxi- 
mately fifty  plain  cases  of  emergency,  according  to  Mr. 
Elliott,  but  has  declined  to  regard  any  of  them  as  suf- 
ficiently important  to  invoke  the  assigned-car  privileges 
of  order  No.  21.  Therefore,  he  said,  this  order  "never 
did  function  and  is  dormant." 


Edison  Gets  Distinguished-Service  Medal 

THE  only  civilian  to  be  awarded  a  distinguished- 
service  medal  by  the  Navj'  Department,  it  has  just 
been  announced,  was  Thomas  A.  Edison,  who  was  presi- 
dent of  the  Naval  Consulting  Boai-d  during  the  war. 
The  citation  in  the  case  of  Mr.  Edison,  made  public  by 
Secretary  Daniels,  is  as  follows: 

"For  exceptionally  meritorious  and  distinguished  ser- 
vice in  a  position  of  great  responsibility  as  president  of 
the  Naval  Consulting  Board." 


1035 


1036 


ELECTRICAL    WORLD 


Vol.  76,  No.  21 


W.  D'A.  Ryan  Talks  on  Achievements 
in  Lighting 

WD'A.  RYAN,  director  of  the  illuminating  engi- 
.  neering  laboratory  of  the  General  Electric 
Company,  gave  a  most  entertaining  illustrated  lecture 
Tuesday  evening  at  the  Mohawk  Country  Club,  Schenec- 
tady, on  the  development  of  artificial  lighting  from 
centuries  before  Christ  to  the  present  time.  Mr.  Ryan 
said  that  a  mistaken  impression  prevails  that  incandes- 
cent lamps  are  supplanting  arc  lamps  for  street  lighting. 
He  declared  that  only  the  older  types  of  arc  lamps  are 
being  displaced  and  that  luminous-arc  lamps  have  many 
advantages  that  make  them  far  from  a  dead  issue. 
Incandescent  lamps  and  arc  lamps  each  have  their  place. 
Elaborate  street-lighting  installations  are  costing  $75,- 
000  ta  $100,000  a  mile,  while  smaller  and  less  preten- 
tious ones  are  costing  about  $40,000  a  mile. 

Touching  on  searchlamp  development,  Mr.  Ryan  called 
attention  to  the  fact  that  the  efficiencies  of  navy-type 
searchlamps  and  small  army  searchlamps  have  been 
increased  to  almo.st  90  per  cent,  and  the  beam  candle- 
power  increased  by  450  per  cent,  through  the  modifica- 
tion of  mirror  curvature,  mirror  support  and  electrode 
operation. 

Co-operative  Idea  Spreads  to  Mountain 
States 

FOR  the  purpose  of  conducting  an  educational  cam- 
paign to  encourage  co-operation  between  the  several 
branches  of  the  electrical  industry,  to  further  the  prac- 
tice of  ethical  business  methods  and  to  give  the  con- 
sumer better  value  for  the  money  he  spends  for  electrical 
service,  the  Rocky  Mountain  Electrical  Co-operative 
League  has  been  organized  at  Salt  Lake  City,  Utah.  The 
activities  of  the  league  will  extend  to  Utah  and  Idaho 
and  that  portion  of  Wyoming  and  Nevada  served  by 
Salt  Lake  City  as  a  distributing  centei". 

An  advisory  committee,  which  will  be  the  governing 
body,  has  been  appointed,  consisting  of  representatives 
of  the  manufacturer,  the  jobber,  the  contractor-dealer 
and  the  central  station,  the  four  branches  of  the  elec- 
trical industry.  J.  A.  Kahn,  vice-president  and  general 
manager  Capital  Electric  Company,  is  chairman.  TThe 
campaign  will  be  conducted  along  somewhat  similar  lines 
to  those  followed  by  the  California  Co-operative  Cam- 
paign.   

Missouri  (loininission  Enjoined  from  En- 
forcing Rate  Based  on  Original  Cost 

A  DECISION  was  handed  down  by  Judge  Arba  Van 
Valkenburgh  of  the  United  States  District  Court 
in  Kansas  City,  Mo.,  on  Nov.  12  which,  if  Upheld  by  the 
United  States  Supreme  Court,  will  revolutionize  the 
policy  of  the  Missouri  Public  Service  Commission  in 
rate  making  for  public  utilities.  The  decision  was 
rendered  in  the  case  of  the  St.  Joseph  Light  &  Power 
('ompany,  which  sought  to  enjoin  the  Public  Service 
Commission  from  enforcing  a  7-cent  street-car  fare  on 
the  ground  that  the  commission's  valuation  of  its  prop- 
erty on  an  original-cost  basis  was  in  violation  of  the 
Fourteenth  Amendment  of  the  Constitution. 

The  commission  valued  the  property  at  $5,784,883.07. 
The  valuation  was  based  on  an  original-cost  plan  using 
the  average  cost  of  labor  and  materials  during  the  five- 
year  period  immediately  preceding  the  war.  The  com- 
lanv   contended    that   the   valuation   should   have   been 


$11,521,639,  based  on  the  present  cost  of  labor  and 
materials.  The  items  in  the  valuation  of  the  company 
and  of  the  commission  were  identical,  and  the  only 
issue  involved  was  the  proper  formula  for  fixing  the 
rate-making  valuation.  The  7-cent  fare  oi-der  of  the 
commission  was  based  on  its  valuation.  The  company 
asked  for  an  injunction  on  the  ground  that  the  commis- 
sion's order  would  not  yield  a  return  on  the  true  valu- 
ation and  therefore  was  confiscatory. 

Judge  Van  Valkenburgh  in  permanently  enjoining 
the  commission  from  enforcing  its  order  attacked  the 
formula  of  the  commission,  pointing  out  that  with  the 
present  price  of  money  and  e.xpense  of  doing  business 
it  is  more  expensive  to  operate  a  public  utility  and 
the  inherent  hazards  of  the  business  are  much  greatei 
than  was  formerly  the  case. 

The  commission  has  appealed  the  case  to  the  United 
States  Supreme  Court, 


Central  Station  for  Radio  Power 
Supply 

THE  fact  that  the  well-established  principles  of 
alternating-current-power  technique  had  been  ap- 
plied to  radio  transmission  almost  without  change  was 
affirmed  by  Dr.  E.  F.  W.  Alexanderson,  chief  engineer 
of  the  Radio  Corporation  of  America  and  consulting 
engineer  of  the  General  Electric  Company,  in  address- 
ing a  joint  meeting  of  the  Institute  of  Radio  Engineers 
and  the  New  York  Electrical  Society  on  Nov.  10.  He 
showed  that  the  New  York  central  radio  station  being 


CENTRAL  UADIO  STATION  ON   LONG  ISLAND  FOLLOWS 
POWER-STATION  DESIGN  CLOSELY 

constructed  near  Port  Jefferson,  Long  Island,  follows 
very  closely  the  design  of  central  stations  for  light  and 
power  puri)oses,  from  the  Alexanderson  high-frequency 
alternators  to  the  conventional  switchboard  for  their 
control.  The  general  plan  for  the  station  was  given 
in  the  Electrical  World  of  July  17,  page  143. 

Following  the  paper  there  was  a  lively  discussion, 
led  by  J.  V.  L.  Hogan  and  W.  N.  Dickinson,  who 
I)resided  jointly  for  the  two  societies.  The  members 
showed  particular  intere.st  in  the  multiple  antenna 
scheme,  credit  for  which  is  given  to  Dr.  Alexanderson, 
and  in  the  nature  of  the  waves  transmitted  by  powerful 
radio  stations  which  are  said  to  have  already  encom- 
jiassed   the   earth. 

The  Liebman  memorial  prize,  consisting  of  the 
annual  income  from  $10,000,  was  awarded  to  Roy  A. 
Weagant,  chief  engineer  of  the  Marconi  Telegraph 
Company,  for  the  work  he  has  done  toward  the  elim 
ination  of  static  disturbances  in  radio  communication. 
A  report  of  his  work  may  be  found  in  the  Electricai 
World,  March  15,  1919,  page  539. 
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Memorial  Exercises  for  tlio  JaxIv 
Dr.  Samuel  Sheldon 

APPROPRIATE  memorial  exercises  for  Dr.  Samuel 
i.  Sheldon,  noted  educator,  engineer  and  author,  who 
died  at  Middlebury,  Vt.,  Sept.  5.  were  held  at  the  Engi- 
neering Societies  Kuildiiip,  New  York  City,  on  Nov.  17. 
Hinh  tribute  to  Dr.  Sheldon  as  a  man  and  to  his  accom- 
plishments in  the  electrical  art  was  paid  hy  the  follow- 
ing speakers  who  had  been  his  intimate  friends  and 
professional  associates:  Arthur  W.  Berresford,  Dr, 
Arthur  E.  Kennelly,  William  N.  Dickinson,  Dr.  William 
H.  xNichols,  T.  Commerford  Martin  and  Dr.  C.  0. 
Mailloux. 

At  the  conclusion  of  the  exercises,  in  response  to  the 
numerous  suggestions  that  had  been  received,  Mr.  Mar- 
tin, chairman  of  the  Sheldon  memorial  committee,  con- 
sented to  continue  the  committee  with  the  view  of  de- 
termining a  suitable  way  in  which  to  perpetuate  the 
memory  of  Dr.  Sheldon. 


enough  and  clear  enough  to  meet  the  needs  of  both 
utilities  and  commissions.  The  plan  still  contains,  how- 
ever, some  notes  which  in  themselves  are  regulatory 
I)rovisions,  but  which  are  inserted  to  permit  of  adoption 
by  states  whose  regulations  contain  certain  points  not 
found  in  the  regulations  of  other  states. 


Sending  Photographs  1,000  Miles 
by  Wire 

PHOTOGRAPHS  were  sent  between  New  York  and 
St.  Louis,  Mo.,  by  electric  wire  in  a  recent  demon- 
stration of  the  "tellestereograph"  made  by  its  inventor. 
Edouard  Belin  of  Paris.  The  transmission  is  accom- 
plished by  revolving  a  cylinder  holding  a  bas-relief 
photograph  against  a  stylus  connected  to  a  microphone. 
The  microphone  current  varies  according  to  the  height 
of  any  point  on  the  bas  relief.  At  the  receiving  end 
this  current  actuates  a  mirror  galvanometer,  which  re- 
flects light  from  a  lamp  through  a  small  screen  which 
varies  from  transparency  at  one  end  to  opacity  at  the 
other.  The  varying  beam  of  light  is  caught  by  lenses 
apd  focused  on  one  spot  on  a  second  revolving  cylinder 
holding  sensitized  paper.  This  cylinder  is  kept  syn- 
chronized with  the  sending  cylinder.  The  photograph 
is  received  as  a  long  spiral  as  the  cylinder  revolves  and 
moves  slowly  lengthwise. 


Draft  of  Uniform  .\ccoiinling  System 
for  lltilities  Approved 

A  TENTATIVE  draft  of  a  uniform  system  of  accounts 
for  electrical  corporations  has  received  approval  in 
fundamental  outlines  from  the  National  Electric 
Light  Association.  The  draft  was  proposed  by  the 
conmiittee  on  statistics  and  accounts  of  public  utilities, 
National  Association  of  Railway  and  Utilities  Commis- 
sioners, and  at  a  meeting  held  in  Washington  on  Nov. 
9  was  approved  in  its  main  issues  by  the  sub-committee 
of  this  national  association,  the  committee  of  the 
N.  E.  L.  A.  and  the  American  Gas  Association.  It 
will  now  be  submitted  to  each  state  regulatory  commis- 
sion for  adoption. 

It  has  long  been  felt  that  a  uniform  classification 
of  accounts  was  absolutely  necessary  for  the  proper  con- 
duct of  the  electrical  industry  throughout  the  country. 
Companies  operating  properties  in  more  than  one  state 
found  ditikulties  becau.se  of  the  differences  in  accounting 
systems  required  by  the  several  commissions  under 
which  those  properties  were  regulated.  Since  October, 
1919,  the  three  associations  mentioned  above  have  been 
working  together  on  a  scheme  of  accounting  for  gas 
and   electric   utilities — a   scheme,    it    is   hoped,    simple 


Electrical  Manufacturers'  Council  Confers 
with  A.  E.  S.  Committee  on  Dual  Code 

FOR  the  purjiose  of  bringing  up  differences  of  opinion 
and  clarifying  points  at  issue  in  connection  'vith  the 
possible  comi)iiiatior.  of  the  fire  a.u!  safety  codes,  the 
Electrical  Mnnufacturers'  Council  met  with  the  elec- 
trical committee  ol  the  National  Fire  Protection 
Association  and  renresentatives  of  the  Bureau  of 
Standard.'-  at  New  York  o.i  iNov.  12,  Arguments 
were  presented  both  for  and  against  the  code,  and  it 
was  finally  decided  that  the  Bureau  of  Standards  would 
prepare  a  cross-index  of  the  two  codes  to  show  how 
similar  subjects  were  dealt  uilh  in  the  two  sets  of 
rules.  This  index  will  i)e  studied  at  a  future  conference 
to  bring  out  more  clearly  the  piacticaljility  Of  the 
proposed  combination  and  how  such  &  dual  code  could 
be  made  or  arranged. 

The  electrical  committee  of  the  National  Fire  Protec- 
tion Association  and  the  Bureau  of  Standards  are  repre- 
senting the  American  Engineering  Standards  Committee 
in  a  study  of  this  proposal.  Dana  Pierce,  chairman  of 
the  electrical  committee  of  the  N.  F.  P.  A.,  presided  at 
the  conference. 


Rate  Readjustment  Is  Essential,  Declares 
President  of  Southeastern  N.  E.  L.  A. 

PRESIDENT  P.  R.  TILLERY  in  his  address  at  the 
eighth  annual  convention  of  the  Southeastern  Sec- 
tion of  the  National  Electric  Light  As.sociation,  held  at 
Miami.  Fla.,  Nov.  16  to  19,  after  reviewing  the  growth 
of  the  electrical  industry  since  its  beginning,  dwelt 
on  nresent-day  economic  conditions.  He  said  that  in  the 
Southeast  many  electrical  companies  have  scarcely  a 
kilowatt  of  power  for  sale  and  no  plants  under  construc- 
tion. Utilities  have  fallen  more  than  two  years  behind 
in  their  construction  program.  Thousands  of  horse- 
power in  available  industrial  business  which  would  have 
meant  much  to  the  industry  has  been  turned  away,  but 
the  loss  means  far  more  to  the  communities  served  than 
to  the  companies  themselves,  and  it  is  an  irretrievable 
loss.  The  remedy,  Mr.  Tillery  continued,  is  in  a  read- 
justment of  rates  to  meet  prevailing  costs  of  service,  in- 
cluding a  fair  return  on  the  property  used  in  that  serv- 
ice. "When  we  have  convinced  the  public  and  their  rep- 
resentatives," he  said,  "that  regardless  of  our  best  efforts 
we  cannot  provide  service  at  less  than  cost,  and  that 
such  a  requirement  is  now  being  made  of  us,  then 
perhaps  there  will  be  a  move  for  relief  to  the  utilities 
in  present  service  and  to  provide  for  the  future." 

In  an  able  address  on  the  regulation  of  public  utilities, 
A.  J.  Maxwell  of  the  North  Carolina  Corporation  Com- 
mission outlined  the  basis  of  tax  valuations  which  was 
made  a  law  at  the  last  election  and  which  distributes 
the  taxes  on  all  property  on  an  equitable  present-value 
basis.  In  the  relations  between  utilities  and  the  regulat- 
ng  commissions  he  urged  a  co-operation  that  would 
ake  into  consideration  the  viewpoint  of  the  commission 
and  that  of  the  public.     When  executing  a  decision  or 
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ruling  he  urged  that  the  same  details  that  are  given  to 
the  commission  should  be  given  to  the  public,  rather 
than  to  convey  the  impression  simply  that  an  order  of 
the  commission  was  being  carried  out.  Courtesy  in  the 
handling  of-  complaints  Mr.  Maxwell  also  considered 
most  essential  to  good  public  relations. 

J.  J.  Gibson,  manager  of  the  supply  department  of 
the  Westinghouse  Electric  &  Manufacturing  Company, 
in  a  paper  entitled  "The  Industry  We  Are  In,"  gave  a 
comprehensive  survey  of  the  growth  of  the  electrical 
industrj'  accompanied  by  figures  comparing  it  with  other 
large  industries.  He  estimated  that  the  sales  of  all 
equipment  and  supplies  for  the  past  year  would  be 
around  $2,850,000,000,  made  up  as  follows:  Generating 
apparatus,  $150,000,000;  distribution  apparatus,  $150,- 
000,000;  transportation,  $200,000,000;  industrial  appa- 
ratus, $350,000,000,  and  all  electrical  devices,  supplies 
and  accessories,  $2,000,000,000  more. 

The  report  of  the  merchandising  committee,  presented 
by  G.  B.  Buck  of  the  Durham  Traction  Company  as 
chairman,  covered  the  following  topics:  Purchasing 
stocks,  cost-accounting  records,  merchandising,  sales, 
financing,  advertising,  co-operation,  public  relations  and 
general  conditions.  This  report  contains  recommenda- 
tions which  the  incoming  merchandising  committee  vnW 
study  in  detail  and  report  on  at  the  next  annual  meet- 
ing. The  committee  has  found  that  most  Southern 
companies  have  allowed  terms  of  from  six  to  twelve 
months  on  appliances  and  that  the  majority  require  only 
one-quarter  cash  payment.  About  $1,200  is  the  average 
amount  spent  for  advertising,  and  this  has  been  found 
to  produce  good  results  in  the  average  Southern  town. 
Better  co-operation  between  all  branches  of  the  industry 
in  the  Southeast  now  exists  than  ever  before. 

One  of  the  most  interesting  and  profitable  sessions 
of  the  Miami  convention  was  that  devoted  to  a  discus- 
sion of  public  utility  rates  in  a  comprehensive  paper  by 
L.  R.  Nash,  of  Stone  &  Webster.  The  subject  was 
reviewed  from  a  broad  economic  standpoint,  supple- 
mented by  findings  of  commissions  and  courts.  The 
discussion  brought  out  the  need  for  a  more  thorough 
under.standing  of  reserves  for  depreciation  and  better- 
ments on  the  part  of  utilities,  the  commissions  and  the 
public.  President  Tillery  emphasized  the  need  of  main- 
taining operating  efficiencies  at  a  high  figure  and  the 
setting  up  of  a  reserve  for  depreciation  such  that 
replacements  can  be  made  as  needed  and  an  adequate 
rate  of  return  paid  on  the  capital  invested  at  the 
same  time. 

An  engineering  session  took  up  plant  operation,  and  a 
general  session  dealt  with  accounting  and  other  sub- 
jects. At  the  technical  session  three  papers  were 
presented — one  on  steam-plant  operation  by  C.  A. 
Greenidge,  chief  engineer  J.  G.  White  Management 
Corporation ;  another  on  automatic  substations  and 
generating  stations  by  T.  F.  Barton,  General  Electric 
Company,  and  a  third  on  design  and  construction  of 
distribution  systems  by  T.  H.  Rice  of  the  H.  L.  Doherty 
Company. 

At  the  general  session  a  paper  on  accounting  was 
presented  by  F.  B.  Culley,  assistant  treasurer  Augusta- 
Aiken  Railway  &  P^lectric  Company;  another  on  safety 
work  by  W.  R.  Lloyd,  manager  casualty  department 
Alabama  Car  Company,  and  a  third  on  labor  and  employ- 
ment methods  by  J.  T.  Trazzare,  manager  employment 
and  public  relations  Georgia  Railway  &  Power  Company. 

M.  H.  Aylesworth,  on  behalf  of  the  National  Electric 
Light  As.so(  iation,  explained  in  detail  the  publicity  plans 


of  the  national  body  in  matters  of  public  policy  and 
financing  and  pointed  out  how  this  work  can  be  applied 
locally  by  members  of  the  different  sections.  W.  L. 
Goodwin  of  the  General  Electric  Company,  the  well- 
known  advocate  of  better  organization  within  the 
industry,  and  S.  A.  Chase  of  the  Westinghouse  company 
gave  interesting  talks  on  co-operation  and  showed  what 
has  already  been  accomplished  together  with  the  prac- 
tical benefits  to  all  branches  of  the  industry  in  the 
establishing  of  economic  methods  for  the  merchandising 
of  electrical  goods. 

In  an  executive  session  the  Southeast'^m  Section 
adopted  changes  in  the  constitution  to  make  its  member- 
ship groups  correspond  with  those  of  the  national  body 
and  to  extend  the  same  office-holding  and  voting 
privileges  to  manufacturers  and  contractor-dealers  that 
have  been  established  by  the  national  association. 

The  convention  was  still  in  session  when  the 
Electrical  World  went  to  press.  The  results  of  elec- 
tion of  officers  and  other  details  will  be  published  next 
week. 

Analysis  of  Jobbers'  Costs  Feature 
of  Cleveland  Convention 

DETAILED  cost  figures  showing  the  expense  of 
handling  each  of  twelve  principal  lines  ef  goods 
distributed  by  electrical  jobbers  were  presented  before 
the  Cleveland  convention  of  the  Electrical  Supply  Job- 
bers' Association  at  its  opening  session  on  Wednesday 
morning  by  H.  F.  Thomas  of  St.  Paul,  Minn.,  chairman 
of  the  committee  on  costs.  The  figures  were  based 
upon  an  analysis  of  the  business  during  one  month 
(April,  1920)  of  four  representative  jobbing  houses 
in  different  parts  of  the  country.  The  four  houses 
studied  did  together  $1,400,000  of  sales  business  dur- 
ing that  month,  with  a  total  expense  of  $162,000,  indi- 
cating the  average  ratio  of  total  expense  to  total  sales 
to  be  about  11.6  per  cent.  The  twelve  lines  reported 
on  constituted  about  one-half  of  the  total  sales. 

Percentages  ©f  total  cost  to  total  sales  for  each  of 
the  twelve  lines  reported  were:  Schedule  material, 
17.07;  rubber-covered  wire  and  lamp  cord,  7.67;  rigid 
conduit  elbows  and  bushings,  12.25;  porcelain  knobs, 
cleats  and  tubes,  27.15;  weatherproof  wire,  4.93;  con- 
dulets  and  similar  fittings,  24.93;  flashlamps  and  flash- 
lamp  batteries,  28.71;  house  goods,  bells,  pushes,  37.93; 
dry  batteries,  16.33:  heating  devices,  16.44;  commer- 
cial lighting  fixtures,  19.48;  pole-line  hardware,  poles, 
insulators,  19.79,  In  computing  the  figures  neither 
interest  on  investment  nor  income  or  excess  profits  tax 
was  included.  The  ratios  of  the  separate  elements  of 
cost  making  up  the  total  expense  for  each  line  were  also 
analyzed,  and  figures  were  shown  giving  the  percentages 
of  financial  expense  (accounting,  billing,  collection  and 
credit  expense),  warehouse  expense  and  sales  expense 
for  each  line  studied. 

Hearty  appreciation  of  the  scientific  cost  studies 
made  by  Mr.  Thomas'  committee  was  evident  on  the 
part  of  the  jobbers  present,  and  an  additional  fund 
of  $10,000  was  voted  the  committee  to  extend  the 
studies  to  cover  all  lines  handled  by  six  different  job- 
l)ing  houses,  the  study  to  extend  over  six  months. 

At  the  Wedne.sday  aftenioon  session  reports  of  com- 
mittee chairmen  were  heard.  Approval  was  voiced  of 
the  plan  to  adopt  the  triple-standard  basis  of  110,  115 
and  120  volts  and  of  the  tendency  by  manufacturers 
to  adopt  net  prices  in  place  of  discount  schedules. 
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Governor-Elect  of  Maine  Favors  Privfite 
Development  of  Water  Power 


D' 


DECLARING  that  water 
power  is  the  greatest 
natural  competitive  asset  of 
Maine,  Governor-elect  Fred- 
eric H.  Parkhurst  told  a 
representative  of  the  Elec- 
trical World  last  week  that 
he  fav6r6  the  policy  of  pri- 
vate ownership  and  oi)eration 
understrict  public  regulation. 
He  advocates  the  private  de- 
velopment of  water-power 
resources,  whether  in  the 
form  of  storage  reservoirs  or 
other  hydraulic  and  electric 
facilities.  The  incoming 
Governor  believes  that  in  the 
industrial  growth  of  Maine  the  water  power  of  the  State 
constitutes  an  asset  comparable  to  the  coal  deposits  of 
Pennsylvania  and  the  trunk-line  location  of  Massachu- 
setts. Mr.  Parkhurst  has  given  much  thought  to  the 
problem  of  attracting  industries  to  the  state  and  has  be- 
come more  and  more  impressed  with  the  economic  value 
of  hydro-electric  power,  especially  to  industries  like  pulp 
and  paper  manufacturing,  which  employ  a  relatively 
small  number  of  persons  per  unit  of  power  required. 
The  Governor-elect  stands  firmly  upon  the  platform  of 
Maine  water  power  for  Maine  industries  and  is  not  in 
favor  of  its  exportation  to  other  states. 


FREDERIC   li.   PARKHURST 
Governor-Elect  of  Maine 


Power  Shortage  Situation  in  Ontario 

Relieved 

AFTER  two  weeks  of  negotiation  between  the  Ontario 
.  government,  the  Hydro- Electric  Power  Commission 
and  the  Toronto  &  Niagara  Power  Company  the  Toronto 
company  agreed  to  supply  to  the  Ontario  Hydro-Electric 
Commission  15,000  additional  horsepower  which  it  is 
able  to  develop  at  the  plant  of  the  Electrical  Develop- 
ment Company  at  Niagara  Falls.  The  power  was  turned 
on  and  furnished  to  the  commission  on  Sunday  night, 
Nov.  14.  The  price  is  left  to  the  determination  of  a 
single  arbitrator,  Brig.-Gen.  C.  H.  Mitchell,  a  well- 
known  engineer  of  Toronto. 

Chief  Engineer  F.  A.  Gaby  of  the  commission  stated 
that  the  distribution  of  the  additional  power  would  be 
made  with  a  view  to  giving  the  greatest  measure  of 
relief  to  those  municipalities  where  the  power  situation 
is  most  acute. 


Crocker-Wheeler  Company  to  Hold  Cele- 
bration of  Ampere  Centenary 

THE  one  hundredth  anniversary  of  the  first  great 
contributions  made  by  Andre  Marie  Ampere  to  the 
development  of  electromagnetism,  of  which  science  he 
has  been  called  the  father,  is  to  be  celebrated  at  Ampere, 
N.  J.,  on  Dec.  4  by  the  Crocker-Wheeler  Company,  and 
invitations  will  be  sent  to  leading  electrical  scientists, 
inventors  and  engineers  to  be  present.  A  special  train 
will  leave  Hoboken,  N.  J.,  at  2:30  p.m.,  by  the  Delaware, 
Lackawanna  &  Western  Railroad  ^o  carry  the  guests. 
Dr.  Schuyler  S.  Wheeler,  president  of  the  company,  will 


make  a  speech  of  welcome,  with  special  reference  to  the 
expected  presence  of  Ambassador  Jules  J.  Juaserand  and 
other  official  and  non-oflkial  compatriots  of  Ampere. 
Ambassador  Jusserand  will  peak  on  "Ampere — a  Great 
Frenchman";  Dr.  Jf,  1.  Pupin  will  dwell  on  the  apprecia- 
tion felt  for  "Ampere,  the  man  and  the  genius,"  in 
technological  circles  everywhere,  and  particularly  in 
America,  and  Dr.  C.  0.  Mailloux  will  deal  with  the  fun- 
damental principles  given  to  the  world  by  Ampere,  upon 
which  are  based  millions  of  useful  devices  in  service  in 
all  civilized  countries. 


Utilities  Commissioners  Oppose  Govern- 
ment Ownership,  Favor  Higher  Rates 

THAT  utilities  commissioners  throughout  the 
countiy  have  come  to  recognize  that  public  service 
corporations  are  entitled  to  more  sympathetic  con- 
sideration of  their  problems  became  very  evident  during 
the  sessions  of  the  annual  convention  of  the  National 
As.sociation  of  Railway  and  Utility  Commissioners, 
which  was  held  in  Washington  last  week.  It  seemed  to 
be  very  generally  agreed  among  the  commissioners  in 
attendance  that  it  is  to  the  public  interest  that  utility 
rates  generally  be  revised  upward.  A  flat-footed  declara- 
tion against  government  ownership  of  railroads  by  P.  J. 
Lucey  of  the  Illinois  commission  brought  forth  many 
expressions  of  approval. 

Officers  for  the  coming  year  were  elected  as  follows: 
President,  James  A.  Perry  of  the  Georgia  commission; 
first  vice-president,  Carl  D.  Jackson  of  the  Wisconsin 
commission;  second  vice-president,  Dwight  N.  Lewis  of 
the  Iowa  commission.  James  B.  Walker  of  the  New 
York  Commission,  First  Di-strict,  was  re-elected  secre- 
tary of  the  association. 

Abundant  commendation  of  the  increased  attention 
being  given  public  relations  by  public  utilities  was 
forthcoming.  Some  of  the  commissioners,  however, 
notably  Clyde  M.  Reed  of  Kansas,  took  the  position  that 
further  expansion  of  this  program  is  desirable,  special 
emphasis  beir.g  laid  upon  the  necessity  of  careful  selec- 
tion of  these  employees  who  come  in  direct  contact  with 
the  public.  Consideration  must  be  taken  of  the  fact 
that  customers  are  sometimes  unreasonable,  Mr.  Reed 
said,  and  every  effort  should  be  made  to  convert  them. 

M.  H.  Aylesworth,  executive  manager  of  the  National 
Electric  Light  Association,  explained  how  some  lighting 
companies  are  placing  in  the  envelope  with  each  cus- 
tomer's bill  a  slip  telling  pertinent  facts  affecting  public 
utility  operation. 

Commissioner  Lewis  of  the  Indiana  commission  gave  . 
it  as  his  experience  that  in  a  town  where  the   public 
utility  strives  earnestly  to  please  the  public  a  two-hour 
hearing  is  all  that  is  necessary  when  it  becomes  advis- 
able to  revise  rates  upward. 

S.  F.  Mitchell  of  the  Electric  Bond  &  Share  Company 
pleaded  for  more  elasticity  in  franchises  and  other 
regulations.  The  economies  of  interconnection,  he 
asserted,  are  very  frequently  made  impossible  of  attain- 
nent  because  of  the  inflexibility  of  the  franchise  or 
because  of  the  legal  situation. 

The  committee  on  government  ownership  and  opera- 
tion declared  in  favor  of  regulated  private  ownership 
and  operation.  It  was  the  opinion  of  the  committee  on 
public  utility  rates  that  regulating  commissions  are 
under  the  same  obligation  to  make  suitable  allowances 
for  increased  cost  of  money  as  fo^  the  increased  cost 
of  coal,  wire,  labor,  etc. 
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August's  Production  of  Electrical  Energy 
100,000,000  Kw.-Hr.  Ahead  of  July's 

FIGURES  of  electrical  generation  by  public  utilities 
for  the  month  of  August  have  just  been  issued  by 
the  United  States  Geological  Survey.  They  show  a 
total  of  3,705,184,000  kw.-hr.  as  compared  with  3,608,- 
804,000  kw.-hr.  for  July.  Hydro-electric  generation, 
however,  was  1,500,000  kw.-hr.  behind  July,  the  August 
figure  being  1,410,831,000  kw.-hr.  Unlike  the  central- 
station  statistics  published  monthly  by  the  Electrical 
World,  the  figures  of  the  Geological  Survey  include 
electric  railways. 

Average  daily  production  of  electricity  in  kilowatt- 
hours  by  public  utility  plants  for  the  first  eight  months 
of  the  year  was  as  follows:  January,  124,700,000; 
February,  119,800,000;  March,  120,700,000;  April,  119.- 
200,000;  May,  115,700,000;  June,  118,900,000;  July, 
116,400,000,  and  August,  119,500,000.  The  total  output 
for  the  eight-month  period  from  January  to  August, 
1920,  was  29,114,000,000  kw.-hr.,  an  increase  of  17  per 
cent  over  1919.  The  August,  1920,  output  involved  the 
consumption  of  more  than  3,000,000  tons  of  coal,  more 
than  1,000,000  barrels  of  fuel  oil  and  2,704,000,000  cu.ft. 
of  gas. 


Light  Company,  which  distribute.s  energy  for  light  and 
power,  and  the  Toronto  &  York  Radial  Railway  Com- 
pany, which  owns  and  operates  street  railways. 


Christmas  Selling  Campaign  in 
Full  Swing 

THE  Christmas  selling  slogan,  "Say  'Merry 
Christmas'  electrically,"  has  jumped  into  popularity 
almost  overnight.  This  is  the  slogan  being  spread 
broadcast  by  central  stations  and  electrical  merchants 
taking  part  in  the  holiday  campaign  of  the  Society  for 
Electrical  Development. 

The  society  has  conducted  many  campaigns  in  the 
past,  but  from  present  indications  the  1920  Christmas 
diive  promises  to  eclipse  all  similar  selling  movements 
in  the  trade.  As  in  previous  campaigns,  the  society 
supplies  a  certain  amount  of  advertising  material  free 
to  its  members.  Non-members,  however,  are  requi^'ed 
to  pay  the  actual  cost  of  producing  and  distributing 
the  material  which  they  may  want  to  use.  On  Monday 
of  this  week  the  society  reported  that  it  had  already 
received  more  cash  in  payment  for  campaign  advertis- 
ing material  than  it  received  either  during  "Electrical 
Prosperity    Week"  or   "America's   Electrical   Week." 


Ontario  Hydro-Electric  Commission  Seeks 
to  Buy  MacKenzie  Interests 

NEGOTIATIONS  for  the  purchase  by  the  Ontario 
Hydro-Electric  Power  Commission  of  the  four  sub- 
sidiary companies  of  the  Toronto  Power  Company,  now 
controlled  by  Sir  William  MacKenzie,  are  under  way, 
and  alternative  propositions  are  to  be  submitted  to  the 
bondholders  of  the  Toronto  companies — one  to  discount 
their  holdings  and  sell  out  for  cash  and  the  other  to 
allow  tne  commission  to  assume  all  outstanding  obliga 
tions.  The  price  mentioned,  about  $35,000,000,  repre 
sents  securities  sold. 

The  four  companies  control  of  which  is  sought  are 
the  Electrical  Development  Company  of  Ontario,  which 
owns  a  generating  plant  at  Niagara  Falls;  the  Toronto 
&  Niagara  Power  Comi)any,  which  owns  transmission 
lines   from  the  Falls  to  Toronto;   the   Toronto   Electric 


Lightning  Protection  Records  Are 
Discussed  by  A.  I.  E.  E. 

A  LARGE  number  of  engineers  from  the  East  and 
Middle  West  gathered  in  Chicago  on  Friday  of  last 
week  to  attend  the  three  hundred  and  sixty-fifth  meeting 
of  the  American  Institute  of  Electrical  Engineers,  par- 
ticipated in  by  the  Western  Institute  of  Engineers  and 
under  the  joint  auspices  of  the  Chicago  Section  and  the 
protective  devices  committee  of  the  Institute.  A  recep- 
tion and  dinner  preceded  the  technical  session,  which 
was  given  over  to  a  discussion  of  lightning  protection. 

Experiences  with  different  types  and  densities  of 
lightning  arresters  on  a  4,000-volt  primary  network 
were  given  by  D.  W.  Roper  of  the  Commonwealth  Edison 
Company  in  a  paper  (see  Electrical  World,  Nov.  13) 
which  Dr.  Charles  P.  Steinmetz  said  in  his  written 
di.scussion  "was  the  most  valuable  contribution  ever 
made  to  the  study  of  lightning  disturbances  in  primary 
distribution  network  as  it  contains  the  exact  perform- 
ance of  nearly  90,000  lightning-arr^sting-yeaTs.  com- 
prising 529  apparatus  failures."  J.  L.  R.  Hayden  of 
Schenectady  also  sent  a  written  discussion  in  which  he 
stated  that  at  low  arrester  density  1  per  cent  increase  in 
arresters  decreases  the  failures  by  2  per  cent,  while  at 
high  arrester  density  the  same  increase  in  arrester 
density  reduced  the  percentage  of  failures  by  only  1  per 
cent.  Plotting  not  the  percentage  of  failures  but  the 
total  number  of  failures  as  a  function  of  the  number 
of  transformers  or  ari'esters  per  squai'e  mile  shows,  he 
asserted,  that  for  extremely  high  lightning-arrester 
densities  the  average  failures  approach  a  minimum  of 
0.92  transformer  per  square  mile  per  year.  For  very 
low  arrester  densities  the  failures  approach  7.7  trans- 
formers per  square  mile  per  year. 

Harry  B.  Gear  of  the  Commonwealth  Edison  Com- 
pany said  he  had  found  the  economic  mean  between  a 
high  lightning-arrester  densit.y  and  maintenance  with 
the  lower  cost  of  transformer  burn-outs  to  be  about  half 
way  between  100  and  200  per  mile,  but  the  tendency  is 
to  work  toward  the  higher  figure  in  order  to  maintain 
better  service, 

V.  E.  Goodwin  of  the  General  Electric  Company  dis- 
cussed the  effect  of  switching  electrostatic  condensers  on 
and  oft  circuits  containing  inductance  and  resistance 
and  described  some  of  the  more  important  applications 
of  condensers.  Elmer  E.  F.  (!lreighton  of  Schenectady 
cited  the  case  where  a  condenser  with  low  resistance  in 
series,  used  as  a  high-frequency  absorber,  successfullv 
protected  a  submarine  cable  from  lightning  when  other 
arresters  had  failed.  An  al)sorber  was  placed  at  each 
end  of  the  cable  and  was  adjusted  for  high  frequency. 

An  experience  paper  on  the  life  and  performance  test 
of  oxide-film  lightning  arresters  was  presented  by  N.  A. 
Lougee  of  the  General  Electric  Company,  giving  addi- 
tional data  obtained  since  his  paper  on  the  subject 
before  the  Institute  about  three  years  ago. 

Supplementing  the  paper  read  before  the  Institute 
in  1918  on  the  selective  gaps  for  use  with  electrolytic 
arresters,  Chester  T.  Allcutt  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  read  a  paper  giving  the 
discharge  iharacteristics  of  a  commercial  type  of  im- 
pulse gap  under  various  conditions  of  service. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
inK«  thioughout  the  world,  to- 
gethcr  with  brief  notes  of  general 
Interest. 


Electric    HeatinK    in    .Switzerland. — 

An  official  British  report  says  that  a 
now  industry  is  grrowinR  up  in  Switzer- 
land in  the  construction  of  electric 
■•tovcs  for  the  heating  of  private 
houses.  The  energy  used  for  these 
stoves  is  generated  at  night,  during 
which  time  the  stoves  are  heated  up. 
In  the  morning  the  electricity  is  cut  off 
.■ind  the  stoves  remain  warm  during 
the  whole  of  the  day.  In  modern 
houses  and  hotels  a  large  quantity  of 
v.-ater  is  heated  by  electricity  between 
midnight  and  6  a.m.  and  i)rovided  at 
a  cheaper  rate. 

Equalizing  i'ower  Hate.s  in  Tacoma. — 

The  City  Council  of  Tacoma,  Wash., 
recently  eliminated  a  provision  of  the 
franchise  of  the  Tacoma  Railway  & 
I'ower  Company  which  provided  that 
the  city  should  furnish  lighting  service 
to  power  patrons  of  the  company  at  the 
same  rate  charged  city  power  patrons. 
The  ordinance  resulted  from  the  dis- 
covery that  power  patrons  of  the  com- 
pany were  getting  lighting  service  for 
from  1  \  cents  to  4  cents  a  kilowatt-hour, 
as  compared  with  a  general  city  charge 
of  .■)  cents.  The  company  has  no  light- 
ing franchise  in  Tacoma. 

Kural   Distribution  in  England. — The 

streets  i.f  Hereford,  an  English  town 
of  'Jli.OOO  people,  are  not  electrically 
lighted,  but,  says  the  London  Elect ri- 
riaii,  the  municipal  gas  works  are,  and 
all  the  machinery  therein  is  electrically 
driven.  So  is  the  machinery  of  the 
cider  works,  which  are  the  town's  chief 
industry,  and  of  other  manufactories, 
and  transmission  lines  energized  from 
the  centi"al  station  at  Hereford  carry 
energy  for  lighting  and  power  to  rural 
consumers.  This  is  said  to  be  the 
pioneer  English  transmission  system 
!.upplying  rural  service  on  a  scale  suffi- 
ciently large  to  denote  a  forward  step 
in  the  electrical  world. 

One  Year's  Growth  of  I'tility  Securi- 
ties in  California. — From  July  1,  1919, 
to  July  1,  1920,  California  utilities 
asked  authority  to  issue  securities  total- 
ing $142,654,,'>26,  according  to  the  an- 
nual report  of  the  Railroad  Commis- 
sion. The  applications  acted  upon 
totaled  $93,191,806.  vNpplications  total- 
ing $447,046  were  denied  and  applica- 
tions totaling  $1,706,275  dismissed. 
Authority  to  issue  $91,038,485  of  secu- 
rities was  granted  by  the  commission, 
as  against  $84,572,599  in  the  twelve 
months  ended  June  30,  1919.  In  1919 
14.29  per  cent  of  the  amount  of  secu- 
rities authorized  was  for  reorganiza- 
tion purposes.  The  percentage  in  1920 
was  3.1.'?.     Of  the  securities  applied  for 


in  1919-20  40. .')2  per  cent  was  repre- 
sented by  stocks,  43.97  per  cent  by 
bonds,  14.17  per  cent  by  notee  and  1.34 
per  cent  by  certificates  of  indebted- 
ness. 

Portland,  Ore.,  Wants  International 
Electric  Exposition  in  1925. — The  Co- 
lumbia Hydro-Electric  League  has 
adopted  resolutions  favoring  an  inter- 
national electric  exposition  in  Portland, 
Ore.,  in  1925,  in  celebration  of  the  hun- 
dredth anniversary  of  the  invention  of 
the  electric  magnet.  The  board  of  di- 
rectors of  the  Portland  Chamber  of 
Commerce  has  become  interested  in  the 
proposition  and  has  appointed  a  com- 
mittee to  make  a  thorough  investiga- 
tion of  the  scheme. 

The  Electrical  Industry  Under  Soviet 
Rule. — The  condition  of  the  electrical 
industry  in  Russia  is  the  subject  of 
an  article  by  N.  O.  Lifschitz  which  is 
abstracted  by  the  London  Elect ricUui 
from  the  EUhtrotechnisch-e  Zeitsclirift. 
Like  all  other  industries,  it  has  been 
naturalized.  A  commission  at  Moscow 
presides  over  electrical  affairs,  and  this 
is  largely  manned  by  committees  which 
grew  up  during  the  war.  The  various 
factories  are  partly  in  the  hands  of 
the  old  directors,  but  are  mainly  under 
the  control  of  men  who  have  been 
elected  by  the  workers  and  officials. 
There  is  no  »iuestion  of  working  at  a 
profit,  seeing  that  wages  and  salaries 
niake  this  quite  impossible;  the  various 
firms  exist  at  the  expense  of  the  state 
bank.  It  is  a  fortunate  circumstance 
that  none  of  the  leaders  of  the  elec- 
trical industry  in  Russia  has  lost  his 
life  as  the  result  of  the  revolutionary 
conditions.  Some  of  them  have,  how- 
ever, suffered  imprisonment. 

Rate  .'Vdvances  Are  Still  the  Order 
of  the  Day. — On  Dec.  1  the  Hartford 
(Conn.)  Electric  Light  Company  will 
advance  its  maximum  lighting  rates 
from  8.J  to  10  cents  per  kilowatt-hour 
and  its  maximum  power  rate  from  5* 
to  7  cents  per  kilowatt-hour.  Residen- 
tial flat-rate  lighting  will  bo  increased 
from  $1.10  to  $1.30  per  month  for  ten 
10-ep.  lamps,  and  additional  lamps  will 
be  supplied  at  15  cents  each  per  month 
instead  of  13  cents.  Through  action  of 
the  municipalities  of  Deadwood,  Lead, 
Belle  Fourche,  Spearfish  and  Sturgis, 
S  D.,  the  Consolidated  Power  &  Light 
Company  of  South  Dakota  has  been 
permitted  to  increase  maximum  rates 
from  10  cents  to  12i  cents  per  kilowatt- 
hour,  and  the  company  has  put  into  ef- 
fect a  schedule  for  lighting,  heating  and 
power  that  represents  a  25  per  cent 
increase  over  the  previous  rates.  In- 
creased heating  and  cooking  rates  have 
been  granted  to  the  Southern  Illinois 
Light  &  Power  Company  of  Hillsboro, 
which  serves  more  than  fifty  commu- 
nities, and  increased  commercial  rates 
to  the  Southern  Indiana  Power  Com- 
pany of  Bedford,  Ind.  Corning,  Elmira, 
Geneseo,  Jamestown  and  Plattsburg, 
N.  Y.;  Claypool  and  BlufTton.  Ind.; 
Clarinda,  Iowa,  and  Rockport,  Mo.,  are 
among  the  numerous  other  places  where 
revised  rate  schedules  have  gone  into 
effect. 


Associations 
and  Societies 


.\  ■.  omplete  Directory  of  Electrical 
Associations  is  printed  in  the  first 
issue  of  each  month. 


Iowa  Section,  N.  E.  L.  A.— The  next 
annual  meeting  of  this  section  will  be 
held  at  Okoboji  during  the  third  week 
of  June. 

Chicago  Section,  A.  I.  and  S.  E.  E. — 
"Ore  and  Coal  Handling  Equipment" 
was  to  be  discussed  by  C.  S.  William- 
son, manager  of  the  Western  office  of 
the  Mead  -  Morrison  Manufacturing 
Company,  before  this  section  of  the 
Iron  and  Steel  association  on  Nov.   19. 

EHectrical  League  of  Canton. — Elec- 
trical men  of  Canton,  Ohio,  have  for 
rued  the  Electrical  League  of  Canton 
along  the  same  lines  as  the  Electrical 
League  of  Cleveland.  G.  E.  Nash  is 
president,  R.  G.  Vincent  vice-president 
and  F.  A.  Grohsmeyer  secretary  and 
treasurer. 

Philadelphia  Section.  A.  I.  and  S.  E. 
E. — This  section  of  the  Iron  and  Steel 
association  will  meet  on  Saturday,  Dec. 
4,  when  H.  C.  Boynton  and  W.  Voigt- 
lander  of  the  John  A.  Roebling's  Sons 
Company,  Trenton,  N.  J.,  are  scheduled 
to  discuss  the  care,  use  and  inspection 
of  flexible  steel  cables. 

O.  E.  L.  A.  Committee  Meeting. — At 
the  Warren  meeting  of  the  station 
operating  committee  of  the  Ohio  Elec- 
tric Light  Association,  to  be  held  on 
Dec.  8,  the  subjects  listed  for  discus- 
sion are  stokers,  coal  handling  and 
disposal  of  ash,  and  the  function  of  a 
chemical  laboratory  in  power  plant 
operation. 

Pacific  Coast  Wireless  Men  to  Con- 
vene.— The  first  Pacific  Coast  radio 
convention  and  show  will  be  held  in 
San  Francisco  Nov.  25,  26  and  27.  The 
army,  the  navy,  the  Department  of 
Commerce,  the  Shipping  Board,  radio 
manufacturers,  radio  clubs  and  associa- 
tions and  amateur  radio  operators  will 
all  be  represented,  and  the  San  Fran- 
cisco Radio  Club  expects  that  new 
standards  will  be  set,  development  out- 
lined   and    good    will    promoted. 


Coming  Meetings  of  Electrical  and 
Other  Technical  Societies 

Jovian  Oriler — St  Louis.  Nov.  25  and  26 
American    Physical    Society    — •    Cleveland. 

.N'ov.  27  :  annual  meeting  Chicago.  Dei: 

28-Jan.  1. 
Indiana    State    Electrical    Contractors    and 

Dealers'  Association — South  Bend.  Dec. 

1   and  2. 
A.   I     K.   K.    (New  York  Section)   and  A    S 

M.     K.      (Metropolitan     Section) — Joint 

meeting.   New   York.   Dec.   3. 
Association    of    Iron    and    Steel    Rlectrical 

Engineers — Philadelphia    S<^otion.    Dec. 

4 ;    Cleveland   Section.   De<i    13. 
Rivers  and  Harbors  Congress — ^Washingtor. 

Dec    8-10. 
Illinois  State  Electric  Associations-Chicago. 

Dec.    9.       (For    program    .see    issue    of 

Nov.    6.    page    942.) 
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Commission 
Rulings 

Important  decisions  of  various  state 
bodies  involving  or  affecting  elec- 
tric light  and  power  utilities. 


Revenue  and  Prohibition. — The  Illi- 
nois Public  Utilities  Commission  re- 
cently turned  a  deaf  ear  to  the  plea 
that  the  revenue  derived  by  an  electric 
company  from  street  lighting:  would  be 
greatly  decreased  because  of  economies 
forced  on  municipal  governing  bodies 
by  the  loss  of  revenue  from  liquor 
licenses. 

Abandonment  of  Service  Without 
Appeal  to  Commission  Forbidden. — 
Abondonment  of  electric  service  on  the 
ground  that  operation  involves  a  loss 
will  not  be  permitted  by  the  Public 
Utilities  Commission  of  Illinois  where 
it  appears  that  no  application  for  an 
increase  in  rates  has  been  prosecuted 
before  the  commission. 

Going  Value  and  Cost  of  Obtaining 
Business. — Utility  property  in  success- 
ful operation,  the  Missouri  Public  Ser- 
vice Commission  asserts,  possesses 
value  over  and  above,  the  "bare-bones" 
value  of  the  physical  property;  none 
the  less,  costs  of  obtaining  business 
when  charged  to  operation  may  not 
be  capitalized  as  going  value. 

Ability    of    Municipal    Consumer    to 

Pay.— The  city  of  Point  Pleasant,  W. 
Va.,  having  opposed  an  application  by 
the  local  water  and  light  company  for 
increased  rates,  on  the  ground  that  it 
was  financially  unable  to  meet  any  in- 
creases in  its  expenses  because  it  was 
already  enforcing  the  maximum  tax 
levy  allowed  by  law,  the  West  Virginia 
Public  Service  Commission  found  that 
the  city  could  not  by  this  plea  escape 
liability  for  its  reasonable  share  in  the 
necessary  increase  in  rates. 

Abandoned     Property     as     Stand-by 

FMant. —  'n  fixing  electric  rates  for  the 
Spring  Valley  Utilities  Company  the 
Public  Utilities  Commission  of  Illinois 
refused,  in  valuing  property,  to  make 
an  allowance  for  a  plant  out  of  repair, 
unoperated  for  two  years  and  incapable 
of  being  put  into  commission  without  the 
work  of  several  men  for  at  least  three 
hours  being  first  expended  on  it.  The 
full  cost  of  generating  stations  aban- 
doned during  construction  and  no  longer 
the  property  of  the  utility  cannot  be 
allowed  even  though  the  consumers 
have  reaped  full  benefit  from  the  aban- 
donment of  the  properties  in  the  rates 
charged  for  sei-vice.  Property  abandon- 
ment on  account  of  the  construction  of 
other  units  of  property  in  substitution 
for  the  originals,  and  property  obtained 
on  account  of  changes  in  methods  of 
operation  to  insure  greater  operating 
economy,  should  be  charged  to  depre- 
ciation and  are  not  a  proper  addition 
to  the  capital  account  of  the  utility. 


Income  of  11.4  per  Cent  for  Return 
and  Depreciation  .4ipproved. — In  per- 
mitting the  Maryville  Electric  Light  & 
Power  Company  to  file  a  new  schedule 
of  rates  for  commercial  lighting  in 
eight  towns  served  by  it,  the  Missouri 
Public  Service  Commission  gave  its  ap- 
proval to  a  return  of  approximately 
11.4  per  cent  for  profit  and  depreci- 
ation, established  a  differential  of  I 
cent  per  kilowatt-hour  as  between  con- 
sumers within  the  municipality  where 
the  energy  in  generated  and  those 
served  by  transmission  lines,  and  found 
a  prior  valuation  of  $350  per  kilowatt 
of  demand  and  $800  per  mile  of  trans- 
mission line  too  low  for  an  electric 
department  constructed  and  maintained 
in   first-class  condition. 

Cost  of  Service  in  Relation  to  Rates. 

— An  increase  in  contract  rates  to  a 
large  individual  consumer  by  an  elec- 
tric utility  distributing  energy  gen- 
erated at  its  own  plant  and  purchased 
under  contract  from  a  supplying  utility 
is  not  warranted,  according  to  a  de- 
cision of  the  Missouri  Public  Service 
Commission,  where  the  net  cost  per 
kilowatt-hour  of  distributed  energy  has, 
owing  to  increased  consumption,  de- 
creased during  the  life  of  the  contract, 
unless  the  contract  rates  were  unfair  at 
their  inception  and  resulted  in  recoup- 
ing losses  from  other  consumers.  In 
prescribing  electric  rates  for  service  to 
a  large  consumer  of  the  Springfield  Gas 
&  Electric  Company  consideration  was 
accorded  to  costs  of  generation,  line 
and  transmission  losses,  interest,  depre- 
ciation and  substation  rental,  resulting 
in  a  charge  of  1.043  cent  per  kilowatt- 
hour,  the  consumer  requiring  200,000 
kw.-hr.  a  month.  Transmission  losses 
of  7.2  per  cent  over  lines  ,5  miles  in 
length  were  held  conservative,  and  10 
per  cent  was  allowed  for  depreciation 
and  return. 

Entrance  of  Competing  Company  Into 
Occupied  Field  Refused. — The  contro- 
versy between  the  Northern  Adirondack 
Power  Company,  supplying  a  portion  of 
the  unincorporated  village  of  Ausable 
Forks,  N.  Y.,  with  electric  light,  and 
the  J.  &  J.  Rogers  Company,  a  manu- 
facturing firm  at  that  place,  which  has 
been  before  the  New  York  Public  Serv- 
ive  Commission  for  the  Second  District, 
the  courts  and  the  Legislature  for  .six 
years  (see  Electrical  World,  May 
22,  page  1217),  came  up  again  for  de- 
termination by  the  first-named  body  on 
3  rehearing  of  the  application  of  the 
Ausable  Forks  Electric  Company  for 
permission  to  build  a  plant  at  Jay  and 
for  approval  of  a  municipal  franchise 
owned  by  it  and  authority  to  sell  stock. 
Pointing  out  again  that  there  are 
already  two  lighting  companies  in  this 
small  community,  the  commission  de- 
clared that  there  was  no  public  neces- 
sity for  a  third  company.  If  defective 
service  was  rendered  it  should  be  im- 
proved, but  the  rights  of  the  existing 
company  should  not  be  forfeited  or  the 
value  of  securities  issued  by  authority 
of  the  commission  impaired.  The  appli- 
cation was  therefore  denied  l)y  the  com- 
mission. 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  powej' 
and  other  public  utility  companies 


Rate  Procedure  in  New  York  State. — 

The  Supreme  Court  of  New  York,  in 
City  of  New  York  vs.  Richmond  Light 
&  Railroad  Company,  has  declared  that 
if  a  determination  of  the  Public  Ser- 
vice Commission  concerning  the  rates 
to  be  charged  by  a  public  utility  is  not 
satisfactory  to  the  city,  the  city  must 
apply  to  the  commission  for  a  rehear- 
ing, and  if  the  determination  of  the 
commission  is  not  satisfactory,  it  may 
be  reviewed  by  the  court  in  a  certiorari 
proceeding.  The  city  cannot,  without 
following  this  procedure,  come  into  a 
court  of  equity  for  correction  r.r.d  re- 
view of  a  determination  of  the  com- 
mission if  the  commission  had  jurisdic- 
tion to  make  an  order  in  the  matter. 
(183  N.  Y.  S.  922).* 

Purcha.sers  of  Void  Franchise  May 
Discontinue  Operation.  —  Purchasers 
from  a  municipality  of  a  franchise  to 
construct  and  operate  an  electric  light- 
ing plant,  which  franchise  jwas  void  in 
totn  because  it  exceeded  the  constitu- 
tional time  limit  of  twenty  years,  had 
the  right,  according  to  the  decision  of 
the  Court  of  Appeals  of  Kentucky,  in 
Hamilton  vs.  Bastin  Brothers,  to 
abandon  it  at  any  time  and  were  not 
under  obligation  to  operate  their  plant 
throughout  the  period  stated  in  the 
franchise.  The  fact  that  the  excess 
period  named,  nine  months  and  seven 
days,  was  granted  for  the  construction 
and  not  for  the  operation  of  the  plant 
did  not  prevent  the  franchise  from  be- 
ing in  violation  of  the  state  constitu- 
tion.    (224  S.  W.  430.) 

Defective  Insulation  as  a  Proximate 
Cause  of  Injury. — In  Hollis  vs  Kansas 
City  Light  &  Power  Company  damages 
were  sought  for  the  death  of  an  oper- 
ator of  a  steam  shovel  who  backed  the 
shovel  into  an  overhead  wire,  breaking 
the  wire,  and  was  afterward  killed  by 
grasping  with  both  hands  the  broken 
conductor,  which  was  not  properly  in- 
sulated. On  account  of  improper  in- 
structions to  the  jury  in  the  lower 
court,  which  found  for  the  plaintiff,  the 
Kansas  City  Court  of  Appeals  re- 
manded the  case  for  retrial,  but  in 
doing  so  it  declared  that  the  question 
of  contributory  negligence  was  one  for 
the  jury  and  also  that  the  proximate 
cause  of  the  fatality  was  the  employer's 
original  negligence  in  allowing  defec- 
tive insulation  of  the  wire,  the  break- 
ing of  which  by  contact  with  a  steam 
shovel  was  reasonably  to  be  anticipated. 
(224   S.   W.    158.) 


•The  loft-haiul  numbers  refer  to  the 
volume  and  the  right-hand  numbers  to  tho 
page  of  tho  National   Reporter  System. 
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Robert  W.  Hoy  has  been  appointed 
sales  manager  of  the  Pennsylvania 
Power  &  Light  Company,  Allentown, 
Pa.,  which  operates  pas  and  electric 
properties  in  Pennsylvania  at  Allen- 
town,  Bethiohcni,  Hazleton,  Hei-wood, 
Shamokin,  Danville,  Willianisport  and 
several  smaller  communities.  Mr. 
Hoy  was  formerly  associated  with 
the  Elmira  (N.  Y.)  Water,  Light  & 
Railroad  Company  as  commercial  man- 
ager. Prior  to  1915  he  held  the  same 
position  with  the  Harrisburg  (Pa.) 
Light  &  Power  Company.  Mr.  Hoy's 
career  in  the  utility  fielil  has  been  in- 
teresting and  varied.  His  first  experi- 
ence was  as  day  and  night  operator 
with  the  telephone  company.  Later  Mr. 
Hoy  became  associated  with  the  Edi- 
son Electric  Company,  the  Harrisburg 
central    station,    to    uhdso    lines   at   the 


time  were  connected  three  wired  houses 
and  one  motor,  the  motor  being  used  to 
run  a  newspaper  press.  His  duties  as 
wireman  later  included  arc  trimming 
and  he  assisted  in  constructing  the  dis- 
tribution system.  As  soon  as  the  cen- 
tral stations  learned  that  they  must 
merchaniiise  their  service  Mr.  Hoy 
was  made  commercial  manager,  and 
he  has  ever  since  been  identified  with 
that  department  of  the  electric  utility 
property. 

Gordon  Fox,  forn\erly  connected  with 
the  Fort  Wayne  works  of  the  General 
Electric  Company  and  later  electrical 
engineer  of  the  Mark  plant  of  the  Steel 
&  Tube  Company  of  America,  has 
joined  the  engineering  staff  of  Freyn, 
Brassert  &  Company,  consulting  engi- 
neers of  Chicago,  in  the  capacity  of 
electi-ical  engineer.  Mr.  Fox  is  chair- 
man of  the  Chicago  Section  of  the  As- 
sociation of  Iron  and  Steel  Electrical 
Engineers  and  is  a  member  of  the 
A.  I.  E.  E. 

Capt.  Edward  C.  Bebb,  a  Reclamation 
Service  engineer,  has  been  assigned  to 
the  Federal  Power  Commission  to  act 
as  specialist  in  the  examining  of  plans. 
R.  W.  Davenport  of  the  United  States 
Geological  Survey  has  also  been  trans- 
ferred as  a  specialist  in  power  reserve. 


Men 
of  the  Industry 


C'haiigi-8   in   Personnel 

and   Position — 

Biograiihical   Notes 


Scandinavian  Foundation  with  thesis 
work  under  Dr.  Kepnelly,  receiving  the 
degree  A.M.  in  1918. 


F.  J.  Ginn  has  been  added  to  the 
Washington  staff  of  the  National  Com- 
mittee on  Gas  an<l  Eiectric  Service.  He 
will  be  in  charge  of  traflic  matters.  To 
accept  this  post  Mr.  Ginn  resigned  as 
chairmaa  of  the  car  allotment  commis- 
sion of  the  Chesapeake  &  Ohio  Rail- 
road. His  experience  in  mine  rating 
and  car  distribution  will  be  valuable  in 
his  new  position. 

Lewis  Nixon,  Public  Service  Commis- 
sioner for  the  First  District  of  New 
York  State  since  May  3,  1919,  has 
tendered  his  resignation  to  Governor 
Smith  in  order  to  devote  his  attention 
to  his  private  business  interests.  Gov- 
ernor Smith  has  appointed  Alfred  M. 
Barrett,  who  has  acted  as  deputy  com- 
missioner since  Mr.  Nixon's  appoint- 
ment, to  succeed  the  latter  as  Commis- 
sioner. Commissioner  Barrett  is  a 
former  banker  who  was  connected  with 
several  of  the  principal  financial  in- 
stitutions of  New  York  City  and  was 
at  one  time  president  of  the  Guardian 
Trust  Company. 

.Arthur  Warren,  well  known  for  his 
successful  publicity  work  in  the  elec- 
trical and  mechanical  fields — notably 
that  done  for  George  Westinghouse  - 
has  just  brought  out  through  the  Bos- 
ton publishing  house  of  Little,  Brown 
&  Company  a  charming  book  of 
reminiscences,  entitled  "London  Days." 
It  is  based  on  his  recollections  and  rec- 
ords of  brilliant  work  done  through 
many  years  as  the  correspondent  of 
the  Boston  Herald  in  the  British  Metrop- 
olis in  the  "70-90"  decades.  Many 
great  personalities  are  dealt  with  at 
close  range,  but  by  long  odds  the  best 
chapter  is  that  on  Lord  Kelvin,  whom 
Mr.  Warren  knew  intimately.  It  is  a 
characterization  or  portraiture  that  will 
appeal  to  American  readers  as  fine  and 
true. 

Edy  Velander,  who  was  lately  secre- 
tary of  the  electrical  engineering  re- 
search division  at  the  Massachusetts 
Institute  of  Technology  and  instructor 
in  electrical  engineering  at  Harvard 
University,  has  recently  accepted  a 
proposal  to  undertiike  hydro-electric 
work  for  the  Swedish  government,  with 
headquarters  in  Stockholm.  Mr.  Vel- 
ander has  contributed  important  arti- 
cles to  the  Electrical  World  and  sev- 
eral technical  and  scientific  societies. 
Bom  in  Sweden,  he  was  graduated  as 
civilingenjor,  electrical  engineering  de- 
partment of  the  Royal  Institute  of 
Technology,  Stockholm,  in  1916.  and 
pursued  graduate  study  under  Profes- 
sor Pleijel.  In  1917  he  entered  Harvard 
University   as   fellow   of  the   American 


Ohitiiary 


James  W.  Hell,  vice-piesidunt  of  the 
Wagner  Electric  Manufacturing  Com- 
puiiy  of  Si  Louis  and  one  of  the  pioneer 
capitalists  of  the  electrical  industry, 
died  at  his  home  in  St.  Louis,  Nov.  4, 
at  the  age  of  ninety-four.  Mr.  Bell 
was  associated  with  the  late  Samuel 
M.  Dodd  in  the  old  Missouri  Electric 
Light  Company  and  was  a  director  and 
large  stockholder  of  the  Wagner  Elec- 
tric Manufacturing  Company.  He  was 
a  member  of  the  board  of  directors  of 


the  Mercantile  Trust  Company  up  to 
his  death  and  manager  of  the  com- 
pany's savings  department  until  his 
ninetieth  birthday.  Mr.  Bell  was  more 
interested  in  manufacturing  than  in 
any  other  branch  of  industry.  To  him 
is  given  credit  for  having  introduced 
the  first  comprehensive  cost  system  in 
the  stove  industry. 

Percy  B.  Taylor,  a  well-known  con- 
sulting engineer  in  electrical  and  me- 
chanical work,  died  Oct.  21  at  his 
residence  in  Newark,  N.  J.  Bom  in 
Manchester,  England,  Mr.  Taylor  came 
to  the  United  States  at  eight  years  of 
age.  He  entered  the  employ  of  Cyrus 
Currier  &  Sons,  machinists,  Newark, 
when  a  young  man  and  was  with  this 
organization  for  a  number  of  years.  In 
1897  Mr.  Taylor  opened  an  office  as  a 
consultmg  electrical  and  mechanical  en- 
gineer. He  made  a  specialty  of  power- 
plant  installations.  For  a  number  of 
years  he  was  employed  by  the  Board  of 
Education  as  consulting  expert  in  the 
installation  of  heating  and  ventilating 
equipment  and  electrical  apparatus  in 
the  local  public  schools.  Numerous 
factory  buildings  were  constructed  from 
his  design  and  under  his  supervision, 
his  work  embracing  not  only  the  elec- 
trical phase  of  installation  but  all  fea- 
tures of  the  plant  construction. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies — Notes  on  Industrial  Activities 

and  Business  Methods 
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Lamp 


Sales  Expected  to  Reach 
230,000,000  This  Year 

FROM  estimates  which  have  been  made  at  this  time  it 
appears  that  total  sales  of  large  lamps,  tungsten  and 
carbon  will  amount  to  approximately  230,000,000  for  the 
year  1920.  Of  this  amount  sales  of  carbons  will  account 
for  about  15,000,000  lamps.  This  leaves  215,000,000  tung- 
sten vacuum  and  gas-filled  lamps  of  the  large  size,  which, 
compared  to  sales  for  the  year  1919,  shows  an  increase  of 
38  per  cent  for  the  present  year.  Miniatures  will  probably 
total  just  over  100,000,000  lamps. 

Lamp  manufacturers  are  working  to  capacity  to  fill  the 
demand  which  is  existent,  and  their  stocks  are  in  such  a 
condition  that  they  are  able  to  make  quite  satisfactory 
shipments.  Even  under  these  conditions  some  jobbers  re- 
port difficulty  in  obtaining  sufficient  stocks  of  the  house- 
hold sizes  of  the  tungsten  vacuum  type,  while  in  other 
quarters  there  is  difficulty  in  getting  enough  of  the  larg- 
est sizes  of  the  gas-filled  type,  750  watts  and  1,000  watts. 
Demand  is  keeping  up  at  a  very  high  rate,  although  it 
has  dropped  a  little  from  the  curve  on  which  it  set  out 
early  in  the  year.  It  is  not  quite  on  the  curve  of  three 
months   ago. 


Porcelain  Shortage  Slightly  Relieved 

^LTHOUGH  in  general  the  market  for  porcelain  still 
/-\  remains  undersupplied  the  acute  scarcity  that  has 
■^  •*  been  existing  for  some  months  past  has  to  a  con- 
siderable extent  been  relieved.  Manufacturers  are  at  last 
beginning  to  catch  up  on  back  orders.  Improved  produc- 
tion conditions  are  largely  responsible,  though  to  some  ex- 
tent demand  has  fallen  off  too.  Less  building  construc- 
tion accounts  for  the  lattei-,  though  on  the  whole  the 
volume  of  business  for  knobs,  tubes,  cleats  and  wiring 
specialties  employing  porcelain  holds  up  well.  In  the  high- 
tension  porcelain  field  the  shortage  is  as  acute  as  ever. 

Two  months  or  so  ago  the  supply  of  clay  was  greatly 
restricted  by  freight  embargoes.  This  condition  is  now  re- 
lieved. Labor  troubles  and  shortages  also  seem  past  and 
fuel  costs  have  receded  somewhat.  As  a  result,  orders  on 
file  with  porcelain  manufacturers  as  long  as  six  and  even 
eight  months  have  now  diminished  to  such  an  extent  that 
wiring  specialties  can  be  obtained  in  from  two  to  five 
weeks. 

During  the  period  of  scarcity  many  new  factories  were 
opened  and  these  can  supply  porcelain  tubes  in  about  forty- 
five  days  and  knobs  and  cleats  in  thirty  days.  The  long- 
established  factories  arc  still  handicapped  by  back  orders, 
however,  and  cannot  ship  so  quickly.  Porcelain  high-ten- 
sion insulators  are  in  such  great  demand  that  |)roduction 
is  barely  able  to  keep  pace  with  new  orders.  Hence  de- 
liveries are  still  ranging  around  the  six  to  eight-month 
))eriod.  No  cancellations  on  any  porcelain  material  are  re- 
ported. Manufacturers'  stocks  of  porcelain  are  largely 
non-existent.  Many  jobbers,  too,  throughout  the  country 
report  broken  supplies  in  spite  of  better  shipments.  Of 
the  rough   material   tubes   are   in   the   worst   supply. 

In  line  with  the  anticipated  increase  in  building  con- 
struction in  1921,  it  is  expected  that  there  will  be  a  larger 
demand  than  ever  before  in  the  history  of  the  business  next 
spring.  Little  hope  of  lower  prices  is  held  out  for  the  im- 
mediate  future.     No  change   in   quotations   has   been   made 


since  an  upward  revision  about  three  months  ago.  Of  the 
principal  factors  involved  in  the  manufacture  of  porcelain 
— namely,  raw  material,  labor,  fuel  and  freight  charges — 
it  is  pointed  out  that  a  slight  reduction  in  fuel  costs  has 
been  the  only  break  thus  far  that  would  tend  to  lower 
quotations. 

Heavy  Production  of  Heaters  for 
1920  Season 

Ik's  ANALYSIS  of  the  prospects  for  heater  sales  dur- 
/-%  ing  the  season  of  1920-21  reveals  opposing  factors. 
-^  -"-On  the  one  hand,  there  is  a  very  evident  shortage  of 
coal  which  should  help  demand.  From  sections  of  the  coun- 
try where  natural  gas  is  used  as  fuel  reports  are  received 
of  a  scarcity  of  that  too.  Furthermore,  a  gi-eat  deal  of 
publicity  and  intensive  selling  work  has  been  carried  on 
in  pushing  heater  sales  since  last  winter's  buying.  At 
that  time  central-station  lines  in  some  parts  of  the  coun- 
try, notably  the  West,  were  greatly  overloaded  and  the 
use  of  additional  appliances  was  discouraged  rather  than 
encouraged.  This  condition  has  now  largely  been  remedied 
by  making  the  needed  power  expansions.  From  the  fore- 
going considerations  it  would  seem  that  heater  sales  should 
be  good. 

On  the  other  hand,  mild  weather  conditions  this  fall  have 
thus  far  not  been  conducive  to  a  large  demand.  Money 
is  increasingly  tight  with  jobbers  and  retailers,  who,  as  a 
result,  have  ordered  more  conservatively  than  they  other- 
wise might  have  done.  This  conservatism  has  in  turn  been 
passed  on  to  the  ultimate  consumer,  who  is  further  induced 
to  spend  cautiously  by  price  uncertainties  in  many  lines. 
These  are  the  factors  to  which  attention  is  called  by 
several  of  the  lai'gest  manufacturers   in  this  line. 

Regarding  the  actual  conditions  of  supply  and  demand 
developed  thus  far  this  season  there  is  considerable  vari- 
ance. A  reliable  estimate  of  the  total  production  of  socket 
heaters  for  1920  is  placed  at  between  415,000  and  450,000, 
compared  with  a  production  of  about  275,000  in  1919.  Al- 
though a  large  producer  whose  estimated  output  for  this 
year  has  numbered  about  85,000  reports  that  never  before 
have  there  been  such  large  surplus  stocks  available  at  dis- 
tributing points  at  this  time  of  year  several  other  impor- 
tant manufacturers  report  a  low  level  of  surplus  stocks 
and  in  some  cases  back  orders  which  are  just  now  being 
overcome.  Deliveries  of  new  orders  in  these  instances  can 
not  be   made  until  the  first  of  the  year. 

Manufacturers  do  not  all  agree  as  to  the  extent  to  which 
jobbers  have  bought  heaters.  The  majority,  though,  state 
that  orders  and  repeat  orders  have  been  heavy.  Reports 
throughout  the  country  at  this  writing  indicate  an  encour- 
aging sales  volume  to  consumers.  Demand  last  winter 
was  excellent  so  that  in  general  very  small  stocks  were 
carried  over  last  spring.  This  would  seem  to  substan- 
tiate the  hopes  of  producers  for  large  repeat  orders  in  the 
cases   of  jobbers   who   have   ordered  conservatively. 

Production  has  been  proceeding  smoothly,  with  a  good 
and  more  efficient  supply  of  labor  available.  Raw-mate- 
rial shortages  have  been  largely  overcome,  and  though 
some  complaint  is  still  heard  of  such  items  as  porcelain, 
steel,  lamp  cord  and  switches  it  is  in  less  degree.  Prices 
seem  to  be  placed  for  the  remainder  of  the  year  at  least, 
and  no  change  is  contemplated  so  far  as  can  be  learned. 
Virtually  no  cancellations  have  been  made  on  heaters, 
though  a  few  requests  for  extensions  have  been  made. 
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Promising  Markcl  for  Lighting  Fixtures 
in  Cuba 

CUBA  is  an  important  fli'Id  for  the  sale  of  elettric 
fixtures,  aceonlinfr  to  the  foreign  trade  bureau  of  the 
Guaranty  Trust  Conijjany  of  New  York.  The  use 
iif  electricity  on  the  island  is  increasing,  and  the  trade 
there  up  to  the  present  has  been  comparatively  undeveloped. 
The  laigest  cities,  including  Havana,  Cienfuegos,  Santiago 
and  Matan/.as,  are  the  best  fields  for  the  development  of 
electrical  trade.  The  ti'ade  in  Havana  has  been  most  highly 
developed  and  this  city  is  virtually  the  only  one  where 
both  electrical  fi.xtures  and  combination  gas  and  electric 
fixtures  arc  in  demand.  The  other  localities  have  no  gas 
plants  and  therefore  use  fixturcs^designed  only  for  elec- 
tricity. The  various  sugar  estates  have  their  own  electric 
power  plants  which  fui'nish  electricity  for  the  sugar  niijls 
and  also  for  the  homos  in  their  vicinities. 

In  the  smaller  cities  the  fixtures  used  in  the  illumination 
of  houses  and  stores  commonly  consist  of  drop  lights  with 
reflectors.  The  fixtures  should  be  suitable  for  high  ceil- 
ings and  for  store  use  especially,  and  should  be  capable 
of  lighting  large  spaces.  In  the  larger  localities  some  kind 
of  chandelier  is  generally  used.  The  most  popular  is  that 
covered  with  glass  or  crystal.  The  two-arm  or  four-arm 
pendant  is  in  common  use,  with  the  arms  and  ceiling  rod 
covered  with  glass  and  often  different  sorts  of  glass 
ornan)ents. 

The  designs  vary  widely  according  to  the  purchasing 
power  and  taste  of  the  buyers.  Most  are  made  of  crystal 
or  crysUil  and  bronze.  Ornate  types  are  in  great  favor. 
American  designs  are  said  to  be  suitable  to  Cuban  trade 
hut  must  meet  competition  in  price  from  the  Spanish  deal- 
ers. Supply  houses  in  Havana  arc  pushing  the  sale  of 
.American  domes,  indirect  and  semi-indirect  fixtures,  and 
table  lamps.  There  are  almost  no  manufacturers  of  elec- 
trical goods  in  Cuba,  and  only  a  few  minor  concerns  there 
make  chandeliers  and  drop  lights.  Fixtures  for  store  use 
arc  very  crude  in  most  places,  and  the  buildings  are  old- 
fashioned.  Merchants  on  the  whole  have  been  conservative 
about  the  introduction  of  modern  fixtures.  The  newer 
stores,  however,  are  using  well-designed  fixtures.  Show- 
window  lighting  has  been  slow  to  develop. 

Street-lighting  fixtures  should  find  valuable  markets  in 
Cuba,  as  many  cities  there  are  installing  electric  street- 
lighting  systems  for  the  first  time.  Other  cities  are  bring- 
ing their  antiquated  systems  up  to  date.  Havana  should 
be  an  especially  fertile  field,  for  this  municipality  is  pro- 
viding electi-ic  lights  on  all  streets.  Five-hundred-watt 
gas-filled  incandescent  lamps  have  been  substituted  for  the 
arc  lamps  previously  used  in  some  streets. 

Sign  lighting  is  scarcely  known  in  Cuba  outside  of  Havana 
and  Santiago,  but  such  of  this  equipment  as  is  used  is  im- 
ported from  the  United  States.  The  market  is  compara- 
tively small,  therefore,  but  fairly  constant  and  should  af- 
ford reasonable  development. 


Commerce  Bureau  Nee<Is  Funds  to  Carry 
On  Improvements 

THE  electrical  industries,  along  with  practically  all 
others,  are  relying  more  and  more  upon  the  statistics 
of  imports  and  exports  which  are  compiled  by  the 
Bureau  of  Foreign  and  Domestic  Commerce.  There  is  ur- 
gent need  for  a  new  classification  of  these  figures,  as  well 
as  for  the  consolidation  of  the  statistics  of  the  Bureau  of 
Customs  and  those  of  the  Bui'eau  of  Foreign  and  Domestic 
Commerce.  .\  plan  to  put  those  reforms  in  effect  has  been 
agreed  upon  by  nil  coticerned.  but  unless  Congress  can  oe 
induced  to  provide  the  necessary  funds  before  .Tan.  1  it  will 
be  necessary  for  the  improvement  to  be  delayed  for  another 
year. 

The  new  import  classification  shows  984  separate  monthly 
classes  of  commodities  against  700  classes  in  the  present 
schedule,  an  increase  of '40  per  cent.  The  export  classifi- 
cation has  been  extended  from  700  in  the  present  to  1,234 
classes    in   the   new   schedule,   an   increase   of   76   per   cent. 


It  had  been  planned  to  put  the  new  schedules  into  effect 
on  Jan.  1,  1921,  but  the  tremendous  growth  of  imports  and 
exports  since  the  close  of  the  war  has  increased  the  current 
work  of  the  statistical  division  of  the  bureau  to  such  an 
extent  that  it  will  be  impossible  to  handle  the  increased 
work  which  would  be  caused  by  the  extendeil  classification 
unless  additional  funds  for  statistical  work  are  provided  by 
Congress. 

Apparatus  Held  in  Middle  West  for 
Rising  Market 

C^  ."V.MBI.INC  un  a  rising  market  in  transformers,  inolorj 
yund  other  similar  electrical  equipment  seems  almost 
-'an  absurdity,  but  the  business  slump  of  the  last  few 
weeks  has  revealed  unsuspected  stocks  in  the  Middle  West 
of  both  di.stribution  transformers  and  motors  that  had  been 
stored  away  and  purposely  foigotten  in  the  expectation  that 
the  shortage  prevailing  earlier  in  the  year  would  become 
more  acute  and  highei-  prices  for  quick  delivery  would  pre- 
vail. While  thesL  stocks  have  been  found  in  a  number  of 
cases,  .so  far  there  have  not  been  enough  of  them  revealed  to 
exert  a  noticeable  influence  on  the  market,  though  some 
representatives  of  the  industry  have  been  led  to  wonder 
whether  there  may  not  be  more  than  has  hitherto  been 
believed  possible 

The  Metal  Market  Situation 

FOLLOWING  a  slightly  firmer  tone  which  developed 
in  the  copper  market  the  past  two  weeks  under  the 
influence  of  a  spasmodic  increase  in  buying,  the  pendu- 
lum has  now  swung  the  other  way.  The  depressed  tone  is 
reflected  not  only  in  a  further  slump  in  copper  but  in  lower 
positions  on  most  of  the  other  non-ferrous  metals  as  well. 
The  drop  in  standard  spot  copper  at  London  of  114  10s.  to 
IS.')  LOs.,  which  is  the  lowest  figure  reached  since  the  middle 
of  .lunc.  probably  had  its  effect  on  the  domestic  market. 
Cojiper  for  prompt  delivery  is  generally  held  by  producers 
at  from  14.7.')  cents  to  1.")  cents.  Actual  sales  are  reported 
at  14. .50  cents  <lelivered,  however,  the  lowest  level  reached 
since  1915.  Some  producers  still  refuse  to  shade  1.5  cents 
even  while  admitting  the  absence  of  inquiries.  For  de- 
livery over  the  first  quarter  of  next  year  1.5  cents  is  quoted, 
though  some  producers  still  ask  an  advance  over  that  fig- 
ure. The  outside  market  is  dull,  with  prices  on  a  level 
with  those  of  operators.  As  dealers  do  not  hold  large 
tonnages  at  present  most  inquiries  are  made  direct  to 
producers.  One  of  the  large  interests  has  announced  a 
If)  per  cent  decrease  in  wages  and  the  laying  off  of  a  large 
number  of  employees  in  line  with  the  reduction  of  output 
that  is  being  carried  out.  Similar  action  from  other  oper- 
ators is  expected. 

.A  weaker  market  has  developed  on  tin,  lead,  zinc  and 
antimony,  resulting  in  lower  quotations  on  all  these  metals 
this  week.  The  tendency  to  resist  the  downward  trend  of 
Prices  which  developed  in  the  scrap  metals  market  re- 
cently proves  to  have  been  but  temporary  as  all  quotations 
there   show   a   further  define. 


NEW  YORK   METAL  M.A.RKET  PRICES 

. — Xovcnihcr  8 — ■  . — November  li— , 

Topper                                                                           £         s      d  £         >        d 

London,  ^tandunl  .spot                               .        90         5      0  85       15        0 

Cents  per  Pound  Cents  per  Pound 

IVinie  Lake Kominal  1 5  50  Nominal  I  5  00 

Kloetrolvtie 15  00  14.75-15.00 

CiustinK             14   50  14.25 

Wir.ba.si-     17.50-18  00  17  00-17.50 

Lead,  tru.sl  price 7   25  7  00 

Antimony                 6   25  6  00 

.Niekel.  ingot         4?  00  43  00 

Sheet  zinr.  f  ,o.b.  amelter 1 1    50  1 1   50 

Zinr,  spot                                                                            7  40  6.85 

Tin                                                                                     37  62)  36  00 

Aluminum, 98to99percent                                        32  90  32  90 

OLD  METALS 

Cents  per  Pound  Cents  per  Poui^d 

Heavy  ropper  and  wire 12.00-13  00  12  00-12  50 

lirass.  hea\'y       650700  6.0O-t50 

Hnujs.lisht            5  00     5   50  4.50-5.00 

L.ad.he8ry         5.25     5.50  5.00-5.25 

Zi-..,  ..Idjrrap 4  00     4  50  3.75-4  00 
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The  Week 

IN  TRADE 


EXCEPT  in  the  metropolitan  district  m  New  York, 
where  a  slight  betterment  in  buying  has  been  reported 
by  the  jobbing  trades,  the  dullness  of  the  past  few 
weeks  is  continuing  in  the  general  supply  lines  in  most 
sections  of  the  country.  For  the  lines  of  goods  generally 
expected  to  move  for  the  Christmas  trade,  ho\yever,  there 
is  quite  a  bit  of  activity  reported  by  all  hands. 

Of  course  stocks  of  the  supply  •  lines  are  being  built  up 
in  a  rather  complete  way,  and  jobbers  will  be  in  good  shape 
when  the  spring  demand  for  building  opens  up,  a  condi- 
tion to  which  the  trade  is  looking  with  much  anticipation. 

Throughout  the  country  labor  conditions  are  becoming 
much  easier.  The  Pennsylvania  Railroad  and  the  New  York 
Central  Railroad  have  issued  orders  to  lay  off  large  blocks 
of  shop  and  repair  men,  and  two  manufacturers  in  the  elec- 
trical field  are  reported  to  have  reduced  the  working  hours 
in  their  plants.  The  special  result  to  the  electrical  trade 
is  expected  to  be  a  larger  output  per  man  with  consequent 
lowering  of  unit  cost  of  manufacture. 

Credit  conditions  have  suffered  little  change  in  the  past 
week,  and  no  improvement  in  general  is  seen. 


NEW  YORK 

A  slightly  more  optimistic  tone  is  evident  in  the  trade. 
The  first  break  in  the  direction  of  improved  sales  is  re- 
ported, though  whether  this  is  merely  a  flash  in  the  pan  it 
is  too  early  to  say.  Many  jobbers  are  moving  their  goods 
by  dint  of  greater  efforts  toward  increasing  the  number  of 
orders  to  make  up  for  their  smaller  size.  Electrical  con- 
tractors at  this  season  are  apparently  not  very  busy,  though 
a  good  volume  of  rewiring  work  is  reported  from  some 
adjacent  sections. 

Collections  have  not  improved  materially,  a  great  deal 
of  complaint  being  heard  both  from  jobbers  and  manufac- 
turers of  the  length  of  time  required  for  customers  to  pay 
bills. 

Price  cuts,  so  far  as  can  be  learned,  are  no  longer  being 
made  in  any  appreciable  degree.  Many  jobbers  state  that 
they  prefer  to  sit  tight  on  present  supplies  rather  than 
attempt  to  liquidate  stocks  at  cost  or  at  a  loss.  It  seems 
an  open  question  in  the  trade  which  policy  is  more  advisable. 
Seasonable  goods  such  as  lamps,  heaters  and  Christmas 
specialties  are  moving  well,  but  jobbing  houses  are  about 
evenly  divided  as  to  whether  the  holiday  trade  this  year 
will  measure  up  to  the  standard   of  other  seasons. 

Fuses. — A  plentiful  supply  with  jobbers  is  moving  fairly 
well.  Non-renewable,  N.  E.  C.  standard,  250-volt,  3-amp. 
to  30-amp.  fuses  are  quoted  from  12J  to  14  cents  each  net 
in  standard  packages,  and  the  plug  type  from  about  n  cents 
to  .5  J  cents. 

Lead-Covered  Wire. — Stocks  are  large,  but  demand  is 
light.  No.  14  duplex  is  worth  .$60  to  $66  per  1,000  ft.  net 
in  .5,000  ft.  lots. 

Wall  Cabinet  Boxes. — Several  jobbers  report  good  sales, 
but  others  are  finding  demand  light.  Stocks  are  spotty 
and  raw  material  difficulties  are  affecting  production. 

Flexible  Armored  Conductor. — Little  market  exists  in  the 
metropolitan  district,  but  in  adjacent  territory  demand  is 
good,  owing  to  house-wiring  work,  and  some  jobbers  are 
temporarily  cleaned  out.  No.  14  two-wire  ranges  in  price 
from  $85  to  $94  per  1,000  ft.  in  double-strip,  in  (luantities 
of  1,000  ft.  and  over. 

Lamps. — Stocks  are  moving  well,  especially  since  the  exit 
of  daylight  saving.  Reports  on  shipments  and  the  condi- 
tion of  stocks  varj  from  poor  to  good.  Some  complaint  is 
heard  of  supplies  <  "  40-watt  and  25-watt  type  B  and  also 
100-watt  type  B  and  C  lamps. 


Heating  Appliances. — Supplies  with  many  jobbers  are"\not 
moving  satisfactorily,  but  others  report  good  sales.  Hollow- 
ware  is  generally  scarce,  shipments  being  on  an  allotment 
basis.     Hope  is  expressed  of  better  demand  soon. 

Flush  Switches. — Stocks  are  large,  but  demand  is  only 
fair,  in  some  cases  an  oversupply  being  reported.  Some 
cancellations  have  resulted.  Manufacturers  are  still  hamp- 
ered by  the  item  of  porcelain. 

Non-Metallic  Flexible  Conduit. — Sales  outside  of  the  city 
are  good,  a  shortage  of  both  large  and  small  sizes  being 
reported  by  different  jobbers.  The  metropolitan  market  is 
weak,  however,  as  low  as  $30  and  $31  per  1,000  ft.  being 
quoted  on  the  n'li-in.  and  1-in.  sizes  respectively.  Elsewhere 
as  high  as  $40  for  a'ii-in.  and  $45  for  i-in.  per  1,000  ft.  is 
asked. 

CHICAGO 

Trade  in  electrical  lines  seems  to  be  above  the  average 
that  is  being  maintained  in  other  lines.  No  electrical  jobber, 
dealer  or  manufacturer  is  very  busy,  but  all  have  sufficient 
business  to  warrant  their  going  ahead  with  production  or 
stock  purchases.  There  is  some  inclination  to  cut  prices 
in  those  lines  which  happen  to  be  well  stocked,  but  in  gen- 
eral prices  are  well  maintained.  Business  as  a  whole  in 
the  Middle  West,  while  very  quiet,  is  not  alarming.  The 
construction  industry  continues  at  a  low  ebb,  and  strenuous 
efforts   are   being   made   by   all    concerned    to   stimulate    it. 

Waiting  for  this  stabilization  is  what  is  occurring  now. 
The  process  should  be  less  painful  to  the  electrical  industry 
than  to  many  others,  for  electrical  goods  are  priced  more 
reasonably,  in  relation  to  their  cost,  than  are  most  other 
lines  in  the  building  field.  Labor  took  a  long  step  in  the 
right  direction  last  week.  The  building  trades  have  agreed 
with  the  associated  contractors  that  for  a  period  of  eighteen 
months  there  shall  be  no  strikes;  neither  side  shall  make 
any  effort  to  alter  existing  wages  or  working  condition^, 
and  all  jurisdictional  disputes  shall  be  settled  by  an  arbitra- 
tion committee  without  the  men  being  called  off  the  job. 
Labor  cost  on  erection  jobs  is  reported  as  being  materially 
lowered  through  increased  efficiency,  and  this  development 
is  felt  in  manufacturing  and  other  lines  as  well. 

Collections  continue  difficult.  Strenuous  efltorts  are  re- 
quired to  keep  them  up  to  the  mark.  This  is  not  only  true 
of  jobbers  and  dealers  in  the  electrical  trade,  but  inquiry 
finds  the  same  condition  existing  in  all  lines,  installment 
furniture  houses  particularly  saying  that  they  Collect  just 
what  they  go  after  and  no  more.  Sales  of  electrical  goods 
seem  to  respond  to  increased  effort. 

Wire. — Lowered  demand  has  permitted  the  building  up 
of  stocks  to  a  point  where  any  reasonable  demand  can  be 
met  with  immediate  shipment.  Prices  are  unchanged,  but 
some  reports  are  heard  of  shading  in  certain  items. 

Motors. — Fractional  sizes  are  easily  obtained  and  some 
overstocks  are  reported.  Stocks  on  large  sizes  are  improv- 
ing. Many  resale  lots  are  being  put  on  the  market,  these 
being  motors  that  small  dealers  were  holding  for  higher 
prices.  Little  disposition  is  shown  by  the  large  jobbers  to 
take  these  goods  off  the  hands  of  the  holders  at  any  price. 

Percolators,  Etcv^Cessation  of  buying  by  the  general  pub- 
lic has  extended  to  percolators,  toasters,  flatirons  and  va- 
rious other  items  of  that  class.  Most  retailers  have  fair 
stocks  and  orders  on  jobbers  and  manufacturers  are  light. 
Pressure  of  Christmas  demand  is  beginning  to  be  felt  and 
good  business  is  expected  from  now  on. 

Heaters. — A  week  of  real  winter  has  stimulated  retail 
demand,  and  the  expectations  of  the  trade  for  good  busi- 
ness arc  apparently  being  met.  Large  stocks  are  the  rule 
with  both  jobbers  and  dealers,  and  prices  in  Chicago  are 
firm  in  spite  of  cuts  reported  from  other  cities. 

Washing  Machines. — Manufacturers  have  decided  on  a 
policy  of  intensive  selling  as  apparently  public  consumption 
needs  such  stimulation.  Sales  are  better  than  they  were 
this  time  last  month.  The  manufacturers  believe  that  wash- 
ing machines  are  not  a  fair-weather  need,  but  that  they 
may  be  sold  in  slack  times  as  well  as  in  boom  times.  Strong 
selling  campaigns  backed  by  widespread  advertising  arc 
going  to  be  used  to  prove  the  truth  of  the  opinion. 
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BOSTON 

Jobbers  are  largely  occupied  in  filling  back  orders,  and 
the  volume  of  these  makes  the  gross  business  booked  of 
excellent  proportions.  Little  new  business  is  coming  in, 
but  a  turn  for  the  better  is  observet'  in  the  buying  of 
appliances  for  the  Christmas  trade  by  dealers.  Collections 
are  slow.  Stocks  are  filling  up  in  wiring  material  lines,  but 
are  spotty  in  regard  to  many  other  products.  Deliveries 
are  coming  through  reasonably  well,  with  the  exception  of 
motors  and  rigid  conduit.  Prices  are  showing  little  change 
either  way  this  week.  The  severe  fluctuations  common  to 
some  industries  do  not  seem  likely  to  disturb  the  electrical 
trade  to  anything  like  so  great  an  extent.  A  waiting  policy 
in  regard  to  purchases  by  jobbers  is  still  being  pursued. 
Labor  conditions  continue  to  improve  in  electrical  manu- 
facturing plants.  Many  New  England  industrial  plants  are 
running  on  part  time  or  are  temporarily  closed,  but  a 
general  belief  prevails  that  as  soon  as  existing  retail  stocks 
are  cleaned   out  conditions   will   greatly   improve. 

Flexible  Armored  Conductor. — Stocks  are  ample  and  5,000- 
ft.  lots  are  selling  for  $85  per  1,000  ft.  Demand  is  rather 
light. 

Motors. — Odd  sizes  are  coming  into  stock,  and  the  manu- 
facturing plants  are  pushing  hard  on  back  orders.  A  lead- 
ing jobber  i-cports  few  cancellations  except  in  the  case  of 
one  or  two  central  stations  that  have  stopped  buying  mo- 
tors for  stock  i)urposes.  Prices  are  firm  and  there  is  still 
a  good  demand  for  second-hand  motors. 

Rigid  Conduit. — Certain  sizes  are  reported  scarce,  and 
local  stocks  are  most  uneven.  One  of  the  largest  houses 
has  had  no  j'-in.  pipe  for  several  weeks.  Representative 
prices  are:  1-in.  black  18.9.5  cents  per  foot,  and  1-in.  gal- 
vanized  20  cents  per  foot. 

Wire. — Rubber-covered  wire  No.  14  is  easy  at  $9.50  per 
1,000  ft.  in  5,000-ft.  lots.  Plenty  of  this  material  can  now 
be  had.  Bare  copper  wire  is  in  light  demand  at  20  cents 
base,  and  weatherproof  is  in  good  supply  at  2,3  cents. 

Washing  Machines. — The  market  appears  to  be  over- 
stocked, or  nearly  so.  Prices  are  still  steady,  and  the  de- 
mand is  a  bit  sluggish. 

Radiant  Heaters. — Last  week's  cold  snap  moved  these 
radiators  well.  No  complaint  is  heard  as  to  stocks  being 
depleted,  and  for  the  present  no  signs  of  a  shortage  are 
apparent.  Retailers  are  pushing  these  devices  very  suc- 
cessfully. 

Floor  Lamps. — Considerable  price  cutting  is  evident  with 
the  object  of  moving  old  stocks. 

Non-Metallic  Flexible  Conduit. — The  market  is  quiet  and 
prices  hold  steady.  For  a'i-in.  $33  per  1,000  ft.  is  charged 
in  5,000-ft.  lots,  and  for  h-\n.  $36..50.  Ample  stocks  are 
understood   to  exist. 

.\ppliances. — Improved  deliveries  and  a  quickening  de- 
mand from  retailers  looking  forward  to  a  good  holiday  trade 
are  beginning  to  be  felt.  It  is  believed  that  an  excellent 
Christmas  business  will  be  done  regardless  of  the  present 
uneasy  price  situation. 

Lamps. — Manufacturers  are  catching  up  well  with  deliv- 
eries, and  leading  jobbers  report  good  stocks  on  hand  as 
regards  immediate  needs. 


ATL.\NTA 

Sluggishness  in  nearly  all  lines  continues,  little  or  no 
change  in  underlyin,g  conditions  being  reported  this  week. 
Govemnient  reports  on  cotton  ginning  show  the  Southeast 
still  far  behind  the  figures  of  preceding  seasons  in  amount 
of  cotton  ginned,  Louisiana  only  showing  an  increase  over 
1919.  Southern  banking  interests  met  in  New  Orleans  Nov. 
7  and  formed  the  Federal  Foreign  Finance  Corporation, 
a  banking  institution  organized  for  the  purpose  of  assist- 
ing producers  in  placing  their  products  abroad,  especial  in- 
terest to  be  devoted  to  cotton,  sugar,  rice  and  lumber. 
Capitalized  at  $G,000,000,  it  is  expected  to  have  a  financing 
power  of  approximately  $60,000,000,  which  will  go  far  to- 
ward stabilizing  the  market  not  only  in  the  above  lines 
but  also  in  all  other  business  lines  as  well. 


.Jobbers  report  receipt  of  orders  as  having  fallen  off  con- 
siderably, dealer  buying  being  of  the  hand-to-mouth  variety, 
all  lines  making  every  effort  to  reduce  inventories.  There 
continues  to  be  a  shortage  in  some  lines,  however,  such 
as  outlet  boxes,  connectors  and  panelboards,  while  an  over- 
supply  of  loom,  irons  and  black  pipe  is  generally  reported. 

Retailers  seem  to  feel  that  their  trade  will  begin  to  show 
improvement  as  the  holiday  season  approaches  and  are  mak- 
ing preparations  accordingly. 

Motors. — Spotty  stocks  and  long  deliveries  up  to  thirty 
weeks  are  the  rule  with  slip-ring  motors,  but  stocks  and 
shipments  of  the  .squirrel-cage  types  have  shown  marked 
improvement  in  the  last  few  weeks.  Industrial  plants  are 
still  i)lacing  respectable  orders  for  three-phase  apparatus, 
while  most  of  the  single-phase  orders  are  being  received 
through  the  small  amount  of  central-station  trade.  Good 
stocks  of  the  latter  type  apparatus  are  available. 

Printing-Press  .Apparatus. — Activity  continues,  the  de- 
mand being  such  as  to  prevent  the  accumulation  of  any 
stocks.  Slip-ring  equipment  is  quoted  at  thirty  weeks  with 
squirrel-cage  type  at  six  to  eight  weeks. 

Rigid  Conduit. — Several  jobbers  report  overstocks  on  black 
pipe,  and  a  number  report  fair  stocks  of  galvanized  for 
the  first  time  in  several  months.  Demand  continues  fair 
with   prices   steady. 

Flexible  .Metallic  Conduit. — The  steady  demand  has  pre- 
vented the  accumulation  of  any  stocks,  shipments  being 
(juoted  at  eight  to  ten  weeks.  Prices,  lots  of  coil  to  1,000 
ft,  J-in.,  $12.22;  3-in.,  $15.86;   1-in.,  $28.96,  per  100  ft. 

Exhaust  Fans. — This  specialty  continues  to  move  quite 
well,  jobbers  reporting  the  24-in.  to  36-in.  sizes  the  most 
popular.     Stocks  are  better  than  usual  and  shipments  good. 

Hoists  and  Cranes. — Shipments  are  quoted  at  eight  to  ten 
weeks,  despite  a  very  lifeless  demand. 

Armored  Conductor. — Heavy  receipts  have  wiped  out  all 
back  orders,  while  the  demand  has  slowed  up  very  con- 
siderably. A  number  of  firms  find  themselves  heavily 
stocked  as  a  result.  Prices,  lots  of  1,000  ft.  to  2,500  ft.,  two- 
wire.  No.   14,  $12.05  per  100  ft. 


ST.  LOUIS 

There  has  been  little  change  in  the  continuing  dull  mar 
ket  here.  Jobbers  are  still  moving  their  stocks,  but  more 
slowly,  and  supplies  of  various  items  are  beginning  to  be- 
come too  large.  This  applies  particularly  to  those  articles 
used  in  building.  At  present  there  are  a  number  of  large 
buildings  being  finished,  but  by  the  first  of  the  year  vir- 
tually all  of  these  will  have  been  completed  with  nothing 
new  under  way.  As  a  result  demand  for  supplies  of  this 
sort  has  dropped  off  sharply.  There  is  a  fairly  good  de- 
mand, however,  for  heating  devices  and  small  appliances, 
and  jobbers  expect  to  turn  over  their  entire  stock  of  these. 
The  holiday  trade  also  is  shaping  up  better  than  some  job- 
bers hail  expected. 

There  are  numerous  indications  that  money  is  getting 
easier.  One  of  the  smaller  public  utilities  of  Missouri  re- 
ports that  it  had  no  trouble  getting  a  loan  of  $40,000  from 
a  St.  Louis  bank  for  the  purpose  of  a  line  extension  where 
three  months  ago  the  same  bank  refused  the  application 
for  a  smaller  amount  for  the  same  purpose. 

Curtailment  in  manufacturing  circles  has  not  spread  dur- 
ing the  past  week.  Plants  which  shut  down  several  weeks 
ago  are  re-employing  some  of  their  men  at  smaller  wages. 
A  manufacturer  of  automotive  electrical  devices  reports  40 
per  cent  normal  production  with  conditions  promising 
improvement. 

W'ire. — In  spite  of  the  large  stocks  carried  by  jobbers 
no  further  price  concessions  have  been  made  to  buyers  dur- 
ing the  past  week.  Rubber-covered  wire  in  the  No.  14 
size  sold  as  low  as  $9.75  per  1,000  ft.  in  lots  of  5,000  ft., 
with  some  sales  as  low  as  $9.50.     Demand  is  light. 

Transformers. — Within  the  last  two  months  deliveries  on 
power  transformers  have  shortened  from  nine  months  to 
about  four  months.  This  has  been  caused  by  better  de- 
liveries of  materials  and  by  a  number  of  cancellations. 
Delivery   on   50   kva.   to   100-kva.   transformers  can   be   had 
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in  three  months.  Immediate  delivery  can  be  made  on  1-kva. 
to  10-kva.  transfonners.  Orders  have  dropped  off  consid- 
erably, but  inquiries  are  good. 

Rigid  Conduit. — Practically  all  jobbers  have  good  stocks 
of  both  the  black  iron  and  the  galvanized  conduit  and  are 
able  to  fill  back  orders  which  accumulated  during  the  short- 
age. New  business  is  reported  fair,  and  prices  are  finn  at 
$80  per  1,000  ft.  of  i-in.  black,  in  lots  of  5,000  ft.  or  more. 

Lightning  Arresters. — There  is  a  good  demand,  and  light- 
ning arresters  of  the  distribution  type  are  proving  difficult 
to  get. 

Lamp  Cord. — Stocks  are  decidedly  spotty  and  there  is  a 
fair  demand.  Prices  have  weakened  considerably,  a  rep- 
resentative quotation  on  No.  18  twisted  pair  being  $21  per 
1,000  ft.  in  lots  of  5,000  ft.  and  more. 

Fuse  Plugs. — There  is  a  good  stock  in  jobbers'  hands,  but 
demand  is  lower  than  nomial.  Prices  are  firm,  however, 
and  range  from  $4.50  to  $5  per  100  on  the  30-amp.  size. 

Heaters. — Stocks  are  still  equal  to  the  demand,  which  has 
been  brisk  during  the  past  week  on  account  of  the  colder 
weather.  Some  jobbers  report  that  they  will  not  be  able 
to  get  further  deliveries  from  manufacturers  until  the  first 
of  the  year  and  there  may  be  a  slight  temporary  shortage. 

Motors. — The  Emerson  Electric  Manufacturing  Company 
has  issued  a  new  motor  price  book,  No.  51,  listing  new  dis- 
counts applying  to  bulletin  list  prices  on  all  types  of  mo- 
tors and  motor  applications,  2-hp.  and  smaller,  including 
exhaust-fan  motors  but  not  including  ventilating-fan  mo- 
tors. The  new  prices  represent  a  reduction  of  15  per  cent 
from  prices  appearing  in  the  firm's  motor  price  book  No.  60, 
and  are  said  to  equalize  prices  of  other  makers. 


SAN  FRANCISCO 

Heavy  rains  have  already  placed  the  seasonal  rainfall 
well  over  normal,  and  they  promise  a  wet  winter.  Building 
permits  for  October,  1920,  are  as  follows:  San  Francisco, 
$1,890,530;  Oakland,  $520,717;  Los  Angeles,  $6,431,661; 
San  Diego,  $390,117;  Fresno,  $333,470.  For  October,  1919, 
the  figures  were:  San  Francisco,  $2,014,706;  Oakland,  $.586,- 
096;  Los  Angeles,  4,125,696;  San  Diego,  $170,030;  Fresno, 
$377,287.  It  will  be  noted  that  southern  California  figures 
have  increased  and  northern  California  figures  have  de- 
creased. 

Motors. — Dealers  in  second-hand  motors  are  reporting 
many  sales  in  10-hp.  sizes  and  larger. 

Insulating  Material. — Many  large  bids,  especially  for  the 
United  States  government,  are  i-eported.  Excellent  stocks 
ai'e  carried  locally  and  good  business  from  motor-repairing 
shops  is  being  received. 

Batteries. — The  higher  prices  on  single  batteries  are  in- 
creasing the  sales  of  multiple  sets.  The  billboard  campaigns 
are  acquainting  consumers  with  the  multiple  sets,  and  bet- 
ter sales  to  dealers  are  the  rule.  These  multiple  sets  are 
now  to  be  stocked  as  standard  single  batteries. 

Poles. — Through  quieter  labor  conditions  complete  stocks 
are  now  to  be  found  at  the  Northwestern  yards,  and  as  the 
car  situation  is  also  better,  better  Coast  stocks  may  soon 
be  expected. 

Tape. — Local  stocks  are  good.  The  present  price  on  com- 
mercial grade  friction  tape  in  100-lb.  lots  averages  33  cents. 

Lamps. — Deliveries  arc  good,  and  dealers'  stocks  are  well 
maintained  in  all  sizes.  The  demand  seems  to  be  regularly 
gravitating  to  larger  units  in  the  "C"  style,  40-watt  lamps 
still  being  the  biggest  sellers,  but  being  gradually  out- 
stripped by  the  75-watt  and  100-watt  "Mazda  C"  lamps,  of 
which  the  100-watt  lamp  now  seems  to  be  the  favorite. 


SEATTLE— PORTLAND 

Generally  speaking,  the  electrical  trade  reports  little  or 
no  improvement  in  conditions  over  that  of  the  past  month. 
It  is  true  that  Christmas  merchandise  is  moving  exception- 
ally well,  but  this  increase  does  no  more  than  offset  the 
decrease   in  sales  volume  of  other  lines. 

Lumber  mills  in  both  Oregon  and  Washington  are  liqui- 
dating stocks  by  .selling  at  less  than  cost.  Portland  manu- 
facturers report  that  business  is  continuing  about  the  same 


as  for  the  past  several  weeks.  A  drop  in  bare  wire  of 
approximately  20  per  cent  recently  occurred.  Some  lines 
of  stocks  are  improving,  but  there  is  no  immediate  pros- 
pect of  great  improvement  in  apparatus  such  as  motors, 
meters,  transformers,  etc.  The  credit  situation  is  no  better 
and  collections  are  only  fair.  Portland  contractors  in  some 
cases  report  that  business  is  exceptionally  good, .  while 
others  are  not  finding  it  so  active.  Dealers  in  this  section 
report  that  business  is  good,  in  some  cases  very  materially 
ahead  of  a  year  ago. 

Spokane  jobbers  report  that  general  conditions  are  tend- 
ing toward  the  dullness  affecting  other  sections.  Farmers 
are  holding  their  wheat  in  anticipation  of  higher  prices, 
and  bankers  are  e.xtending  the  farmers'  paper,  one  bank 
now  having  $7,000,000  worth  on  hand.  Sales  of  supplies 
are  for  repaii-s  only  with  few  extensions.  Stocks  are  gen- 
erally good  in  all  lines  with  porcelain  material  and  some 
lamps  short. 

Plentiful  stocks  of  heating  appliances  and  hollow-ware 
are  on  hand.  January  orders  on  hollow-ware  are  now  being 
filled  and  orders  placed  after  January  are  being  canceled. 
The  current  rate  of  billings  is  nearly  equal  to  the  average 
of  the  past  twelve  months,  but  new  orders  are  not  coming 
in  as  the  buying  public  lacks  interest  at  present  prices. 
Collections  are  I'unning  over  sixty  days. 

Conduit. — Half-inch  black  is  being  sold  at  $101.70.  and 
1-in.  at  $200  per  1,000  ft.,  both  less  5  per  cent  for  cash. 

Flexible  .Vrmored  Conductor. — No.  14  brings  $126,  with 
large    stocks    and    slow    market. 

Farm-Lighting  Plants. — Jobbers  are  not  selling  over  one- 
fourth  of  expected  demand.  The  present  cost  of  plant  in- 
stalled   is    about    $1,000. 

Wire. — A  further  decrease  in  price  is  noted.  From  $13.10 
per  1,000  ft.  in  coil  lots  for  No.  14,  rubbei'-covered,  the 
price  has  fallen  to  $10.85.  Other  prices  have  changed  in 
proportion.  Stocks  are  good,  with  demand  ranging  from 
fair  to  medium. 

Heating  Devices.— Difliculty  is  found  in  accumulating 
stocks  for  Christmas  trade,  which  to  a  certain  degree  has 
already  started.  Stocks  except  irons  are  low  and  shipments 
are  coming  through  unsatisfactorily. 


SALT  LAKE  CITY— DENVER 

The  credit  situation  is  bad,  vexatious  alike  to  jobbei's  ami 
dealers.  Sixty-day  business  is  a  pretty  fair  average.  When 
concerns  using  credit  get  through  liquidating  with  the  banks 
they  have  not  much  left  for  their  other  creditors.  As  con- 
ditions develop  in  the  Intermountain  States  it  is  found  more 
and  more  that  the  lack  of  a  market  for  wool  is  affecting 
all  lines  of  commercial  activity.  It  was  hoped  that  the  first 
payment  to  farmers  for  "bests"  would  stimulate  better 
business,  but  the  relief  from  this  source  has  proved  some- 
what disappointing.  Even  those  who  have  available  money 
are  holding  it  pending  the  outcome  of  the  general  decline 
in  prices.  Crops  throughout  the  jobbing  territory  are  good. 
Sluggish  transportation  is  an  obstacle  to  marketing.  In 
some  sections  farmers  are  holding  their  wheat  in  the  stacks 
till  spring  because  high-priced  labor  makeS  threshing  at 
present  prohibitive. 

Speculation  is  rife  as  to  how  the  downward  trend  in  the 
general  market  is  going  to  affect  the  electrical  trade.  iSIany 
jobbers  believe  that  a  readjustment  in  the  price  schedule 
will  have  to  come  before  long.  Others  think  that  there 
will  be  no  material  change  before  late  spring  at  the  earliest. 
Frequent  turn-overs  in  stock  are  the  rule,  and  it  is  being 
vigilantly  followed.  Dealers  are  wary  about  loading  up 
with  merchandise  that  is  in  any  way  doubtful  and  they 
are  showing  little  tendency  to  stock  specially  for  the  holi- 
day trade. 

Christmas-Tree  Outfits. — There  is  little  response  to  the 
general  appeal  of  jobbers  to  lay  in  a  supply.  Dealers  are 
playing  safe  even  on   highly  seasonable  lines. 

IMotors. — The  10  per  cent  increase  announced  several 
months  ago  on  motors  has  been  ordered  canceled. 

Washers. — Electric  washers  are  moving  satisfactorily; 
i.<insidering  the  average  demand  for  the  past  six  months; 
stocks  are  abundant. 
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New  Apparatus  &  Appliances 

A  Record  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Oil-Engine-Driven   (ienerator 

Sets 

Generatinj!;  units  driven  by  heavy-oil 
eiifrines  arc  beitifr  mark-  by  the  Dodge 
Sales  &  Kn>;ineeiinn-  Company,  Mis- 
hawaka,    Ind.      The    units,    which    are 


lUINS    (IN     llKAVi     (111, 

direct-connected  or  belted,  and  in  all 
standard  voltages,  use  Dodge  heavy- 
oil  engines  and  generators  made  by 
the  Engberg  Electrical  &  Mechanical 
Works,  St.  Joseph,  Mich.  The  sizes 
n<anufactured  at  pi'esent  range  from 
12.1  hp.  to  75  hp. 


Material  for  Mendinu    Heating 
Fllements 

A  substance  for  repairing  burned-out 
heating  elements  of  electric  ranges, 
flat  irons,  etc.,  is  offered  to  the  trade 
by  the  Carricite  Company.  .">436  Ferdi- 
nand Street,  Chicago. 


Rheostat  for  Charging  Batteries 
from  32-VoIt  Line 

.A.  ()-in.  rheostat  for  charginj;  .small 
latteries  from  .32-volt  farm-lighting 
plants   has  just  been  developed  by  the 


FOR   CH.\RGING    AUTOMOBILE    B.\TTERIES 
FROM    FARM-I.ICHTING   PLANTS 

Cutler-Hammer  Mam  facturhig  Com- 
pany, Milwaukee,  Wis.  The  rheostat 
is  connected  in  series  witli  the  battery 


to  be  charged.  The  operating  handle 
may  be  set  for  three,  six,  nine  or  twelve 
cells.  No  ammeter  is  reciuired  to  meas- 
ure the  charging  current.  The  device 
is  small  and  compact  and  readily 
mounted  on  ;n\y  flat  surface. 


Standing  Iron  for  Delicate 
Fabrics 

An  electric  iron  that  stands  on  a 
fixed  base  while  the  clothes  are  passed 
over  it,  and  which  is  designed  especially 
for  delicate  fabrics,  has  just  been  de- 
veloped by  the  Waage  Electric  Com- 
pany, ()  Reade  Street.  New  York  City. 
The  ironing  head,  supported  on  a  rod 
11  in.  high,  is  of  polished  nickel  and 
oval-shaped,  measuring  (>  in.  x  'i  in.  .\ 
plug  regulates  the  heat  to  four  differ- 
ent degrees.  The  voltage  is  110;  watt- 
ages,  575,  350,  225,  150. 


Asbestos-Covered  Magnet  Wire 

An  asbestos-insulated  magnet  wire 
which  will  be  known  as  Salamander  W. 
E.  finish  ififignet  wire  has  been  an- 
nounced by  the  Independent  Lamp  & 
Wire  Company,  1737  Broadway,  New 
York  City.  This  wire,  intended  for 
armatuie  c^pils,  is  said  to  have  high 
dielectric  qualities  and  to  be  proof 
against  moistui-e,  fire,  acid  and  oil.  The 
coating  of  asbestos  is  treated  with  com- 
pound in  such  a  fashion  that  it  re- 
sembles rawhide.  It  is  claimed  that 
the  wire  is  practically  immune  to  ham- 
mer blows  and  that  the  conductor  can 
be  deformed  without  damaging  the  in- 
sulation. 

Machine  for  Winding  Lamp 
Filaments 

A  machine  for  automatically  winding 
or  concentrating  coils  used  in  nitrogen, 
gas-filled  and  miniature  lamps  has  been 
designed  by  Charles  Eisler,  159  Clifton 
Avenue,  Newark,  N.  J.  This  machine 
is  designed  to  wind  15-watt  to  1,000- 
watt  coils  of  25  to  900  turns  per  inch 
with  a  core  from  0.003  in.  to  0.035  in. 
The  speed  is  from  500  to  3,000  r.p.m., 
depending  on  the  size  of  wire.  The 
wire  can  be  heated  electrically  to  a 
cherry  red  while  being  wound.  It  is 
possible  to  coil  about  5,000  ft.  of  wire 
in  one  length,  the  amount  varying  with 
the  size  of  wire. 


New  Line  of  Tapes 

The  General  Electric  Company, 
Schenectady,  N.  Y.,  will  soon  place  on 
the  market  a  complete  line  of  tapes, 
including  black  or  yellow  varnished  or 
oiled  cloth,  white  cotton,  asbestos,  fric- 
tion tape  and  splicing  gum. 


Snap-Switch  Handle  that  Cannot 
Be  Unscrewed 

A  handle  for  snap  switches  which  is 
prevented  from  unscrewing  by  means 
of  a  ratchet  built  in  it  has  been  de- 
veloped by  the  Bryant  Electric  Com- 
pany, Bridgeport,  Conn.  The  handle 
may  be  substituted  for  the  ordinary 
handle.  The  ratchet  escapement  conies 
into  play  when  the  handle  is  turned 
in  the  reverse  direction  so  that  it  can- 
not be  loosened  or  removed.  By  using 
a  small  screwdriver  on  a  screw  which 
is  well  recessed  in  the  center  of  the 
handle  the  ratchet  is  released.  These 
handles  may  be  used  to  prevent  the 
removal  of  "dead-front"  insulated 
covers  of  safety  panel   switches.     This 


RATCHET    PREVENTS   THESE    HANDLES 
BEING  UNSCREWED 

improved  feature  can  be  had  in  small 
round  fluted  handles  and  large  and 
small  flat  handles  in  both  porcelain 
iMid   durable   composition. 


Clapper-Type  Controller  for  Mills, 
Cranes  and  Hoists 

The  .\llen-Bradley  Company,  Mil- 
waukee, Wis.,  has  developed  a  new 
line  of  mill,  crane  and  hoist  controllers 
to  supplant  its  type  Q,  R  and  S  con- 
trollers. The  new  controller  is  made 
in  sizes  ranging  from  1  hp.  to  150  hp. 
.\11  switching  and  contact  making  .s 
done  with  clapi)er  contactors  of  cop- 
per-to-copper, rolling  type.  A  graph- 
ite compression  resistor  is  used  instead 
of   grids    or    wire-wound    resistors    and 


I 


CONTROLLER    WITH    CLAPPER    SWITCHES 
AND  COMPRESSION  RESISTORS 

Step  contacts.  All  speed  control  is  ob- 
tained by  pressure  upon  the  resiiitor 
column  applied  by  one  control  lever. 
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MANUFACTURERS'  ACTIVITIES 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


THE  ROBBINS  &  MYERS  rO.MPANT. 
Springfield,  Ohio,  will  start  work  imme- 
diately to  remodel  the  foundry  just  vacated 
by  James  Leffel  &  Company. 

AMERICAN  DI-ELECTRICS,  LTD  ,  New- 
York  City,  manufacturer  and  engineer  in 
the  field  of  electrical  insulation,  announces 
that  James  C.  Barr.  84  State  Street,  Bos- 
ton. Mass..  has  been  aDpointe<l  railway 
representative  for  the  Xew  England  States, 
handling  the  company's  line  of  insulating 
varnishes   and   compounds. 

H.  D.  R.\NDALL«,  formerly  manager  of 
the  Salt  L/ake  City  branch  of  the  General 
Electric  Company,  on  Oct.  1  became  man- 
ager of  the  Denver  district  office  with 
headquarters  in  Denver,  Col.  Robert  Mil- 
ler becomes  manager  of  the  Salt  Lake  City 
branch.  Mr.  Rtandall  continues  as  president 
of  the  Capital  Electric  Company  in  Salt 
Lake  City. 

FAIRBAJSIKS,  MORSE  &  COMPA.XY, 
Chicago,  have  purchased  the  entire  busi- 
ness, consisting  of  all  stock  on  hand,  good 
will  and  liabilities,  of  the  Luster  Machine 
Shop  &  Railway  Equipment  Company,  917 
Arch  Street.  Philadelphia.  The  Fairbank."?- 
Morse  company  has  opened  a  new  branch 
at  this  address  under  the  management  of 
D  W.  Dunn  and  will  sell  its  complete  line 
of  engines,  motors,  pumps,  etc.  The  en- 
tire personnel  of  the  Luster  Machinery 
Company  has  been  retained.  E.  .1.  Lustir. 
former  president  .will  be  manager  of  the 
machine  tool  division  of  the  Fairbanks- 
Morse   Philadelphia    branch. 

THE  WKSTIXOHOUSE  UNION  B.VT- 
TERY  COMPANY,  Swissv.ale,  Pa.,  has  ap- 
pointed the  Battery  Service  Company  of 
New  EJngland,  711  Beacon  Street.  Boston, 
its  distributer  for  Xew  England.  Charles 
A.  Jackson  is  treasurer  and  general  man- 
ager. 

THE  TECHNICAL  PRODUCTS  COM- 
PA.VV.  .'jiil  Fifth  .\venup.  New  York  City, 
announ('<'.>)  that  ilie  .November  issue  of  the 
Tr.chnitnl  Prndiu-.tx  Eronomi.it  will  list 
many  items  of  new  and  used  machin<-ry, 
embracing  refriKtration.  power,  pulp  and 
paper,   tank  and   chemical   apparatus. 

THR  WESTINOHOUSl-;  ELKCTRTC  & 
MANIIFACTIIRLNO  COMPANY  announces 
its  sales  billed  during  thi'  si.x  munths' 
period  from  April  1  to  Sept.  30.  1920.  as 
$78,771,675.  The  .sales  billed  during  the 
previous  fiscal  year,  ended  March  ,11.  1920 
totaled  $136,052,092,  so  that.jthe  current 
year's  busine.ss  is  in  excess  '  of  that  of 
last  year.  learnings  for  the  six-month 
period  and  the  twelve-month  period  given 
above  show  gross  income  to  be  $8,164,875 
and  $16,801,164  respeotively :  interest 
charges.  $751,852  and  Jl. 594. 823:  net  in- 
come available  for  dividends,  etc.,  $7,413.- 
023  and  $15,206,341.  Current  assets  nn 
.Sept.  30.  1920,  wre  $128,630,880.  whieli 
compare  with  $1 01.896  9."i1  for  March  31. 
1920,  while  current  liabilities  for  the  same 
dates  were  approximately  $31,000,000. 

INDIANA  ELKCTRTC. \L  MAXT'F.VC- 
TITRERS  WANT  OUTI.ICT  TO  SEA. — 
ICIectrical  men  of  Indian. i  arc  verv  much 
interested  in  the  possibility  of  ports  on  the 
Hreat  Lakes  virtually  becoming  seaports 
through  the  proposed  Great  Lakes-Tide- 
water route  for  oceangoing  vessels.  The 
manufacturers  iKirticularly  desire  to  see 
the  route  put  through.  During  the  last 
three  years  the  manufacturers  of  Indiana, 
who  do  ,a  large  export  business  have  been 
handicapped  by  the  gener.nl  transportation 
shortage  and  by  high  prices  obtaining  at 
the  seaport  cities  Last  winter  thousands 
of  dollars'  worth  of  shipments  were  tied  up 
because  of  weather  conditions  at  both  N.  w 
York  and  Boston.  One  electrical  exporter 
In  Indianapolis  states  that  It  costs  him 
more  to  get  his  goo<ls  transferred  from 
the  warehouse  in  New  York  to  the  docl« 
than  to  ship  the  goods  from  Indianapolis  to 
.Vew  York 

THK  RKMY  KLRCTRTC  COMPANY'S 
plant  at  Anderson.  Inrt..  which  has  been 
closed  for  two  weeks,  will  reopen  some  of 
It"    departments   soon.      It    Is   said    that    all 


NEW  BUILDING  OF  CAPITAL 
ELECTRIC  COMPANY 


word  in  usefulness  as  an  electrical  supply 
jobbing  housi'.  In  the  ie;n-  of  the  main 
building  is  a  large  machine  shop  and  fac- 
tory for  rewinding  .•in<l  repaiiing  aini.i- 
tures,  motors  and  other  electrical  machin- 
ery and  for  constructing  swltchleiards  and 
othnr  apparatus.  R.iilway  siil.-  tiaek  is 
provided.  J.  .\.  Kahn  is  general  manager 
and   H.    D.    Randall,   president. 

THE  UNITED  STATI';S  ELI'ICTRIC 
COMP.VNY.  New  London,  Conn.,  manufac- 
turer of  electrlo  forges,  hot-water  heaters 
and  other  e(|uipment,  has  taki'ii  over  the 
local  property  of  the  J.  N.  La  I'oiiiie  Com- 
pany for  about  .toO.IJOO  The  company  re- 
cently filed  notice  of  dissolution  of  its 
Connecticut  charter  to  ineor|)orate  under 
thi-  Delaware  laws  with  a  capital  stock  of 
$5110.000. 

THE  UNION  ELI'^CTRIC  &  MACHINE 
COMPANY.  Charleston,  W.  Va.,  manufac- 
turer of  electrical  machinery,  etc,  has  filed 
notice     of     increase     in     ciipital     stock     to 

.$50,000. 

THE  AMERICAN  BIX)WKR  COMPANY, 
T)etroit.  Mich,  contemplates  extensions  to 
its  fo\iTidrv  at  Cincinnati,  Ohio,  to  cost 
about  $90,000. 

THE  H.VYKS  ELECTRIC  COMPANY, 
Detroit.  Mich,  has  filed  notice  of  change 
In  name  to  the  Hayes  Home  Appliance 
Company 

THTO  RRI^TANfTR  KI.,EVATOR  COM- 
PANY, 212  West  Austin  Avenue.  Chle.igo, 
has  m.ade  arr,ingements  for  remodelhi"  tho 
plant   of  the  Palmer  Tire  &   Rubber   Com- 


pany, St.  Joseph,  Mich.,  recently  acquired 
for  its  new  branch  works.  The  plant,  it 
is  expected,  will  be  ready  for  installation 
of  machinery  by  the  end  of  the  year. 

EDW.^RDS  &  COMPANY.  Exterior 
-A.venu6  and  140th  Street,  New  York  City, 
manufacturers  of  electrical  specialties, 
have    filed     notice     of     increase     in     capital 

stock    to    $75,000, 


Supply  Jobbers'  Notes 


employees  Who  were  laid  off  will  not  be 
called  back  to  work  until  there  is  an  im- 
provement in  business  in  the  automobile 
line. 

THE  F.  V.  L  SMITH  BATTERY  COM- 
PANY, Atlanta.  Ga.,  recently  organized 
with  a  capital  stock  of  $300,000.  is  plan- 
ning to  erect  a  plant  for  the  manufacture 
of  electrio  batteries,  and  also  to  establish 
a  chain  of  general  service  stations. 

THE  .MOLOCH  COMPANY.  Kaukauna. 
Wis.,  recently  incorporated  with  a  capital 
Btock  of  $750,000  to  take  over  the  plant 
and  holdings  of  the  Moloch  Automatic 
.Stoker  Company,  has  awarded  contracts 
for  the  first  unit  of  its  machine  shop  and 
erecting  floor  60  ft.  x  120  ft.  Considerable 
new    equipment    will   be    installed. 

THE  CAPIT.\L  ELECTRIC  COMPANY 
has  just  moved  into  its  new  building  at 
310-U  West  Second  .South  Street,  Salt  Lake 
City.  Utah.  The  building,  which  is  55  ft.  x 
16.)  ft.  and  of  four-story  and  basement 
construction,  is  fireproof  and  was  espe- 
cially planned   and  built  to  make  it  the  last 


THE  ELECTRIC  SUPPLY  &  EQUIP- 
JIE.NT  CO.MPANY,  electrical  distributer  at 
220  West  First  Street,  Charlotte,  N.  C. 
announces  that  it  has  recently  acquired 
additional  warehouse  facilities  in  Charlotte, 
doubling  the  original  warehouse  room.  'The 
company  has  just  issued  to  the  trade  in  its 
territory   its   1920   supply   catalog. 

THE  MINE  &  SMELTER  SUPPLY 
COMPANY.  Denver,  Col.,  is  making  over 
its  office  space  to  care  for  its  increasing 
electrical  supply  business.  Since  Septem- 
ber, 1917,  the  personnel  handling  electrical 
supplies  has  increased  in  number  from  fif- 
teen to  forty-seven  at  the  present  time. 
H  J.  Gundlach  has  been  made  sales  man- 
ager of  the  Denver  branch  and  J.  W. 
Ryall  manager  of  the  electrical  depart- 
ment,  vice  Mr,  Gundlach. 


Foreign  Trade  Notes 


THE  CANADL\N  WESTINGHOUSI-; 
COMP.VNY,  Ltd.,  Hamilton,  Ontario,  Can- 
ada, has  recently  awarded  contracts  in  con- 
nection   with    power    house    to    cost    abou' 

$10,000. 

MARKET  FOR  AMERICAN  ELECTRI- 
CAL PRODUCTS  IN  THE  NETHER- 
LANDS,— The  United  States  Consul  re- 
ports that  there  is  an  e.xcellent  opportunity 
for  American  electrical  products,  including 
lighting  fixtures,  copper  wire  and  other 
electrical  equipment,  in  the  Netherlands, 
owing  to  Germany's  inability  to  furnish 
them  in  sufficient  quantities. 

FRANCE  REORG.\NIZES  FOREIGN 
TRADE  BUREAIT.— The  Office  du  Com- 
merce Exterieur  of  France,  although  bear- 
ing the  name  of  a  bureau  that  has  been 
in  existence  for  some  time,  has  recentl.v 
been  reorganized  on  a  more  ambitious 
scale.  This  department  of  overseas  trade 
is  a  practical  link  between  otticial  France 
and  the  general  public  at  home  and  abro.ad 
It  PS  now  aided  on  the  financial  side  by 
the  new  Foreign  Commerce  Bank.  It  con- 
trols the  service  of  French  commercial 
agents  and  is  responsible  for  organizing 
trade  exhibits  in  Fr.ance  and  other  coun- 
tries. Tlie  department  supplies  trade  in- 
formation in  the  form  of  loo.se-leaf  pam- 
phlets, or  in  response  to  verbal  .and  written 
inquiries,  and  at  the  same  time  welcomes 
the  opportunity  of  helping  foreign  traders 
seeking  information  as  to  the  French  mar- 
ket. The  deiwrtment  will  soon  begin  the 
publication  of  a  periodical  similar  to  the 
British    Board    of  Trade  Journal. 


■  ■••••••tB**t«»     ., 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  en- 
ter foreign  markets.  Where  the  item  is 
numbered,  further  information  can  be  ob- 
tained from  the  Bureau  of  Foreign  and 
Domestic  Commerce,  Wa.shington,  by  men- 
tioning the  number. 

-An  Importing  firm  in  Switzrrl.and  (No 
33,980)  wishes  to  be  placed  In  communi- 
cation with  manufactivrers  of  porcelain 
electric  fixtures,  especially  Insulators,  wltn 
a  view   of  establishing  trade  relations. 

The  reT>resentative  of  .a  firm  in  .-\ustrali,i 
(No.  33.969)  Is  in  the  United  States  and 
desires  to  receive  an  agi-ncy  for  the  sale 
of  I'lectrlcal  lighting,  insulating,  switch- 
board  material,   etc. 

A  merchant  In  Mexico  (No.  34,019)  de- 
sires to  purchase  one  electric  furnace  for 
fusing  limestone  for  tho  manufacture  of 
calcium  carbide. 

A  commercial  agent  in  Australia  (No. 
34.029)  dislres  to  he  placed  In  communica- 
tion with  manufacturers  who  desire  rep- 
resentation throughout  that  country  for  tli.' 
sale  of  electrical  supplies  of  all  kinds. 


November  20.  1920 


ELECTRICAL     WORLD 


1051 


A  mill  owiieiB'  aBSoclallon  in  India  (No 
33  994)  desires  to  secun;  an  atfency  and 
purchase    elfCtrical    plants    for    bunealows. 

A  CDmnicroial  agenti  In  France  (No  33.- 
998)  wishes  to  purchase  and  aecure  an 
agency  tor  the  sale  of  resistance  chrome- 
nickel  wire  and  resistance  molybdenum- 
chrome-nlcl<cl  wire,  round,  square  and  in 
plates,    for  electric  hcatlnu. 


OIL,  ENGINES.  —  The  De  I-a  Vernne 
Machine  Company,  foot  of  East  138th 
Street,  New  York  City,  has  recently  l.ssu.d 
bulletins  Nos.  176.  m-^t  M-5-19.  178  and 
163-No  10.  describinB  and  lllustratlnK  Its 
different  types  of  oil  engines  for  power 
plants,  etc. 

LIGHT,    HEAT    AND    POWER.— Dwlnht 

P.  Robinson  &  Company,  ^^i■•  E;ist  Korty- 
si.xth  Street.  New  York  City,  :ire  ilistribut- 
Inp  a  pamphlet  descrlliinK  and  illiislratinB 
different  llRht.  heat  and  powtr  pliints  de- 
sipned  anil  conetruoted  liy  the  c<'Mi|iaiiy. 

INDUSTRIAL  TU.ANSPOllT.VTION.  — 
The  Lakewood  EnslnierinK  Company.  Clcve- 
lanil.  Ohio,  is  distribiitinic  a  booklet  callinB 
attention  to  the  lack  of  modern  transporta- 
tion facilities  in  Industrial  plants.  It  also 
describes  and  Illustrates  many  devices  and 
machines  for  improving  transportation  .sys- 
tems In  manufacturlnK  jilants.  marine  and 
railway    terminals. 

DIRECT-CURRENT  GENEU.VTORS.  — 
The  General  Electric  Comi'any.  Schenec- 
tady. N.  Y..  has  issued  digest  bulletin  No. 
40.617A.  superseding  No.  40.017.  covering 
Its  small  liirect-current  generators  ami  ex- 
citers, type  ML,  standardized  from  1  to 
35  kw. 

EXTENSION  FRAMES.— S.  W.  Hull  & 
Company,  3729  Prospect  Avenue,  Ceveland. 
Ohio,  have  issued  a  new  data  book  on  the 
use  of  pole-top  extension  frames,  for  aibllng 
new  circuits  on  poles  that  are  too  short  to 
plve  proper  clearance  for  another  cross-arm. 

CONTROLLERS.  —  The  Allen-liraiUey 
Company,  Milwaukee,  Wis,  has  Issneil  bul- 
letin F-'iJoO,  supplementing  bulletin  H-l.S, 
deseribing  its  newly  developed  "clapper- 
type"  controllers  for  mill,  crane  and  hoist 
service. 

RELTING. — The  Graton  &  Knight  Mfg. 
Company,  Worcester.  Mass.  has  i.s.«\icd  a 
ninety-six  page  loose-leaf  bulletin.  No.  101, 
dealing  with  standardized  leather  belting 
for  jKjwer  tran.imisslon. 

HE.VTERS. — The  Cutler-Hammer  Manu- 
facturing Company.  Milwauki'e.  Wis.,  has 
i8sue<l  a  "Dictionary  of  Uses"  foi"  its  space 
heaters — a  sixty-four-page  booklet.  No.  S67  : 
also  a  folder  No.  863.  four  pages,  on  "Pro- 
tecting the  Sprinkler  Sy.^t.-m  .\gainst  Freez- 
ing." 

RELTING.  ETC. —  The  Boston  Belting 
Company.  Boston,  is  issuing  .i  booklet  cov- 
ering its  various  rubber  product.* — belting, 
hose,    mats,    etc. 


New  Incorporations 


THE  PINEORA  (GA.)  UTILITIICS  COM- 
PANY has  been  Ineorporatid  by  P  ,1.  Ziig- 
ler.  J.  V.  Norton  and  William  L.  GignlUiat. 
The  comiiany  i.s  caiiiialized  at  $.".o.0"0  and 
proposes  to  establish  electric  lighting,  power, 
water  and  telephone  jdants. 

THE  .\LFCO  ELEt'TRIc  COMPANY, 
llagerstown.  Md,.  has  bfen  cbartiTed  by 
l'\  .\.  and  G.  E.  V<»gelsang  and  .\mbrose  ll 
Foreman.  The  company  Is  capitalized  at 
$10,0011  and  proposes  to  manufacture  elec- 
trical fixtures. 

THE  ELECTRICAL  SUN  COMPANY. 
Miami.  l*'la..  has  been  incorporated  with  a 
capital  stock  of  $220,000  to  do  an  electrical 
advertising  business.  The  ollicers  are; 
Charles  P.  Winters,  president  ;  William  J. 
Van  VIech.  vice-president,  and  Karn  R, 
MorKiin,  secretary  and  treasurer,  all  of 
Asbury   Park.   N.   J. 

THE  MEEK-DENNISON  MANUFAC- 
TURING COMPANY.  Huntington.  W  Va.. 
has  been  chartered  by  E.  C.  Meek,  R.  C. 
Dcnnison  and  V.  G.  Bryan.  The  company 
is  capitalized  at  $.50,000  and  proposes  to 
manufacture  electric  signs  and  other  elec- 
trical equipment. 


THE  LOYAL  LAMP  SHADE  COMPANY. 

Brooklyn.  N.  Y..  has  been  Incorpor.ated  by 
M.  and  .1  M.  lieiss  and  A.  J.  Osborne.  662 
Quincy  Street.  Brooklyn.  N.  Y.  Th.-  com- 
jiany   is  eaiiitalized   at   $5.0On. 

THE  l>I.\.\IO.\-|)  GRID  BATTERY  & 
ELECTRIC  COMPANY,  Ashland.  Ky.,  has 
been  organized  by  C.  F.  Higgins  and  J.  H. 
Briant  to  manufacture  electrical  batteries 
and    accessories, 

THE  ELECTRICAL  EQUIPMENT  CO.\!- 
PANY  has  (lied  articles  of  imorporation 
to  do  busini'ss  in  Kentucky.  Capital  stock 
amounts  to  $25,000.  The  eorpoiatlon  will 
nianiifactwre  electrical  supplies  and  Install 
lighting  plants.  The  incorporators  are  ,1.  T. 
.N'oe.  Louisville.  Ky  ;  H.  C.  Wilson.  Frank- 
fort. Ky.  ;  H,  Clay  ..Vnderson,  Lexington,  Ky. 

THE  HOME  ELECTRIC  APPLIANCE 
COMP.VNY  has  been  chartered  with  a  capi- 
tal stock  of  $2."). 000  by  J.  C.  Akers.  W.  H 
l.,evlne  ami  II  Scott.  The  comimny  pro- 
poses to   manufacture   electrical   ai>plianc<'s. 

THE  RISING  STAR  (TEX.)  LIGHT  &• 
POWER  COMP.\NY  has  been  incorporate<l 
with  a  capital  stock  of  J1.'..imiii  1)v  W.  L 
Kelt.    J.    E.    Lewis   and   J.    R.    Edison. 

THE  H.  B.  POL.VK  MANT'FACTURING 
COMP.VNY,  279  Magnolia  Avenue,  .lersey 
(.""ity.  N.  .1..  has  iieen  organ ize<l  to  maiuifae- 
ture  ilectrlcal  e<iuipnn'nt  Hrnry  II.  I'olak 
is   promot<r    of   the   company. 

THE  MAGNETOR  GENERATOR  &  RE- 
PAIR SHOP.  69  William  Streit.  Newark. 
N.  J.,  has  been  organized  to  manufacture 
magnetos  and  iiarts  and  to  opirale  a  gen- 
eral machine  shop.  Irving  N.  Yadwln,  558 
Grove  Street.  Irvlngton.  is  interested  in  the 
company. 

THE  ELECTRIC  P.\RTS  AND  SERV- 
ICE COMPANY.  Hartford,  Conn.,  ha.'?  been 
Incorporated  by  C  H.  Schray.  646  Wlnd.sor 
Avenue ;  J.  H.  Miller  and  E.  G.  R-dnert 
The  company  is  capitalized  at  $5o.iioo  and 
proposes  to  manufacture  electrical  .ciuip- 
ment  for  automobile  service. 


Construction 

News 


Projects,  Plans,  Bids  and  Contracts. 
Contemplated  or  Under  Way 


New  England  States 

BOSTON.  MASS. — Plans  an-  und.r  way 
by  the  \.  T.  Stearns  Lumber  Company,  99 
Taylor  Street,  for  improvements  to  its 
power  plant  to  cost  about  $30.0oo.  Monks  & 
.lohnson.  99  Chauncy  Street,  are  architects. 

FALL  RIVER.  MASS.— The  city  otiicials 
will  soon  awaril  the  contr.act  for  the  erec- 
tion of  a  pumping  station  and  dam  on 
Watuiipa  Pond  to  cost  about  $150,000.  H. 
K  Barrows,  63  Beacon  Street,  Boston,  Is 
•  Tigineer. 

FALL  RIVER,  JIASS.— The  Lincoln 
.ManufacunMng  Company  contemplatt'S  the 
erection  of  a  switching  station  at  its  local 
textile  mills,  in  connection  with  the  pro- 
posed adiliiion  to  Mill  No.   2,  to  cost  about 

$300.0011. 

H.\RTFORD.  CONN. — A  permit  has  been 
i-ssued  to  Ihf  Hartford  Electric  Light  Com- 
pany for  the  construction  of  a  steam-elec- 
tric power  station  on  Van  Dyke  and  Wa- 
warme  Avenues  to  cost  about   $2,815,000. 


Middle  Atlantic  States 

BROOKLYN.  N.  Y. — Bids  will  be  re- 
ceived by  the  Board  of  Education.  5oo  Park 
.\venue.  New  York  City,  until  Nov.  23  for 
installing  electrical  equipment  in  the  new 
Public  School  No.  ISl.  on  New  York  Ave- 
nue  and    East    Thirty-fourth   Street, 

BUFFALO.  N.  Y.— The  Niagara  Falls 
Power  Company  contemplates  the  erection 
of  a  new  transmission  line  from  Buffalo  to 
Niagara  Falls,  via  Grand  Isl.md.  for  fur- 
nishing loo.ooo  hp.  in  addition  to  the  pres- 
ent service.  Plans  incUide  the  furnishing 
of  light  and  power  for  local  distribution  on 
Grand    Island. 

HORNELL,  N.  Y. — Permission  has  been 
granted   by  the   Public  Service  Commission 


to  the  Hom^ll  Electric  Company  for  the 
construction  of  a  (>ower  plant  at  Hornells- 
vlllo    for    local   service. 

THIELLS.  N.  Y.— Bids  will  be  received 
by  Frank  A.  Vanderlip,  prfsident  of  the 
l>oard  of  managers  of  I-etchworth  Village, 
7  Wall  Streit,  .New  York  City,  until  Dec.  1 
for  undergroun<l  electric  service  connections 
at    Letchworth    Village.    Thiells. 

.IKRSEY  CITY.  N.  J.-  According  to  a 
niKjrt  submitted  to  the  Boub-vard  Commis- 
sioners by  Frank  Radigan.  county  engineer, 
it  will  cost  about  $611.(100  for  Improvements 
lo  the  Laurel  Hill  powfr  plant,  including 
two   new    transformers   to  cost   $36,000. 

NEWARK.  N.  J.  -ExiHTtB  will  be  en- 
gaged by  the  City  Commission  to  coiuluct 
an  investigation  for  thf  purpose  of  islab- 
lishing  a  municipal  power  jilant  at  this 
pla<'e.  .Vccording  to  Conunissioner  Thomas 
L.  Itayrtiond.  two  city-owned  builtllngK.  one 
in  the  meadows  and  the  otlu-r  on  Clifton 
-Vvenue.   may  be  u»e<l  as  unit  plants. 

HARRISBURG.  PA.— Plans  have  been 
filed  by  the  llarrisburg  Light  &  Power 
Company  for  the  erection  of  an  addition  to 
its  electric  substation  on  Cedar  Street,  near 
West  Cameron  Street. 

PHILADELPHIA.  PA— The  Glen  Knit- 
ting Mills.  .Second  and  Westmoreland 
Streets,  contemjdate  the  erection  <if  a  power 
idanl   to  cost   about  $52,000. 

PHILADELPHIA.  PA. — A  proposition  h.vs 
been  tendered  to  the  city  ofhcialH  by  the 
I'hil.idelphla  Electric  (Company  for  lighting 
the  highways  and  streets  at  $1,355,868. 
including  the  installation  of  proposeil  new 
lights.  Tile  contra<!t  of  the  present  year 
was  placed  at  $1,317,289.  and  it  is  under- 
stood that  the  entire  balance  will  be  tised 
for   th»'   new   lighting  units. 

TYRONE.  PA  —Till-  borough  officials  are 
negotiating  with  the  Public  .Servio-  Com- 
mission for  improvements  and  betterments 
to  the  local  street-lighting  system  and 
service. 

BALTIMORE.  MD.— The  General  Chemi- 
eal  Company.  Munsey  Building,  has  plans 
under  way  for  the  erection  of  a  5o-ft.  x 
.'•9-fL  i>ow.-r  house  at  its  pl.ant  at  Itace 
:ii\il    Winder    Streets. 

KINGWOOD.  W.  V.V.— The  Carleton 
Mining  &  Power  Company  has  plans  under 
eonside»ition  for  the  erection  of  an  electric 
]K)Wer   house. 

CLIFTON  FORGE.  VA.— The  Chesa- 
IH>ake  &  Ohio  Railroad,  61  Broadway.  New 
York.  .N'.  Y..  contemplates  the  erection  of 
several  buildings  at  this  place,  including  a 
I  tower  house. 


North  Central  States 

DETROIT.  MICH. — ^Plans  .are  under  way 
by  T.  A.  Leisen.  engineer,  <!are  of  the  Board 
of  Water  Commissioners.  232  East  leffer- 
son  Avenue,  for  a  tunnel  for  water  mains, 
including  electric  conduits,  wires  and 
rable.s. 

DAYTON.  OHIO.— Tlie  Dayton  Power  & 
Light  Company,  Fourth  and  lefferson 
Streets,  plans  to  issue  $1,000,000  in  bonds 
for  the  Durchase  of  equipment,  such  as 
generators,  turbines,  transmission  material, 
transfui  ,ners,  etc.,  for  the  purpose  of  In- 
creasing tho  cjipncity  of  the  Miller's  Ford 
plant 

SANDUSKY.  OHIO. — The  Sanduskv  Ce- 
ment Company.  Engineers!'  Building  (''levi- 
land,  contemplates  the  erection  of  an  addi- 
tion to  its  pi>wer  house  to  cost  .about 
$25,000.  W.  B.  Newberry,  Engineers'  Build- 
ing, Cleveland,   is   engineer. 

UHRICHSVILLE,  OHIO.— It  is  reported 
that  a  recent  fire  damaged  the  power  plant 
of  the  Unitile  Company,  Trenton  .Vvenue. 
to   the    extent   of    $10,000. 

WEST  CARROLLTON,  OHIO. — The  in- 
stallation of  a  new  street-lighting  system 
at  this  place  is  contemolated  by  the  Dayton 
Power  &  Light  Company. 

WILLOUGHBY.  OHIO.— The  Thor  Tire 
&  Rubber  Company.  c;ire  of  R.  C.  Gar>-, 
802  Society  for  Savings  Building.  Cleve- 
land, contemplates  the  erection  of  a  fac- 
tory and  power  plant  to  cost  ab<iut  $300,000. 

RLOOMFIELD,  KY.  —  Harry  Poet,  Jr.. 
proprietor  of  the  Bloomfleld  I'tilitics  Com- 
pany, has  purchased  the  Bloomfleld  WghX. 
plant  .and  contemplates  changing  the  pres- 
ent direct-cut  rent  system  to  alternating 
current. 

TAYLORVILLE  KY. — The  city  oflBcials 
have  had  plans  prepared  for  the  erection 
of   a    municipal  electric  light   plant 
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■W  VLTOX  KY. — An  issuf  of  $10.0ftO  in 
bonds  has  bitn  autlioiized  for  the  erection 
of  :i  municiptil  .-I'ttrii-  light  plant  on  .Mam 
Street. 

FRAXKF'ORT.  IXI). — Upon  oonipl'tion 
of  survfvs  for  the  proposed  municipal  elec- 
tric light  and  power  jlant  the  city  offlcial.-s 
will   appoint  an  engineer   to   prepare    plans. 

PEKIN'.  ILL. — A  company  will  be  orga- 
nized with  a  capital  .stock  #f  ?15,nnii  for 
the  purpose  of  .supplying  liglit  and  power 
to  this  town.  Energy  will  be  furnished 
by  the  Central  Illinois  Light  Company. 

LAKEVILLE.  IIIN'X.  —  The  Northern 
States  Power  Company.  Xorthfleld.  con- 
templates the  extension  of  a  transmission 
line  from  this  place  to  Webster.  Guy  F. 
Haiden  is  superintendent. 

OW  VTOXXA  MIX'X. — Plans  ai-e  under 
wav  bv  Toltz.  King  &  Hay,  consulting  engi- 
neers. 1410  Pioneer  Building.  St.  Paul,  for 
the  erection  of  a  municipal  light,  power, 
heat  and  gas  plant   to   cost  about  $475,000. 

PETERSOX.  MIXX'. — The  <ounci!  plans 
a  special  election  to  submit  to  the  voters 
the  proposal  to  issue  bonds  for  the  in- 
stallation of  an  electric  ligliting  system. 
C.irl   .tohnson   is   village   clerk. 

Fl'LTOX.  MO. —^  The  light  and  water 
committee  has  made  a  recommcnd.it ion  to 
the  Citv  Council  that  a  new  power  plant 
be  erected  at  a  cost  of  about  $?.''>. 000. 

AVELLIXCITOX'.  ;M(). — Plans  are  under 
wav  for  the  erection  of  a  municipal  electric 
plant  to  cost  .ihout  SSO.OOO.  L.  A.  Walton 
is  city  clerk. 

LI.VWOOr>.  XEB. — The  village  oflftcials 
contemplate  the  issue  of  bonds  for  the  erec- 
tion  of  an    electric   distributing  plant. 

XORFOLK,  XEB. — .V  moyem.nt  has  been 
started  for  the  submission  of  .in  issue  of 
S3IMI  ililil  in  bonds  for  the  erection  of  a  nru- 
nicip'al    electric    light   anil   gas    plant. 

BRKWSTKR.  K.\X. — The  City  Council 
has  called  a  speei.il  election  to  vote  on  the 
issue  of  bonds  for  the  erection  of  an  electric 
lieht  plant. 


Southern  States 

LHXOIR.  X'.  C. — Tile  Oinnite  Falls  Man- 
ufacturing Company.  Granite  Falls,  has 
applied  for  preliminary  permit  for  ^e  con- 
struction of  .a  power  house,  ilam.  etc..  on 
Wilson  Creek  and  a  transmission  line  for 
service  in   Lenoir. 

.MORTIMER.  X.  C. — The  United  .Mills 
Cnnipanv.  Hickory,  contemplates  the  erec- 
tion of  power  houses,  dams,  transmission 
lines  ..t<'.  for  the  operation  of  cotton  mill 
and  for  p'ublir-  service  in  ilortimer.  H  .1. 
Holbrook    is   s>>cretaiy. 

GREER.  S.  C. — The  Piedmont  &  Xoi  th- 
em Railroad,  Charlotte.  .X.  I'.,  contemplates 
the  erection  of  a  power-house  substation. 

GRP;ER.  S.  C. — The  city  officials  contem- 
plate the  erection  of  a  13-mile  tra  nsmi.ssion 
"line  to  Fair  l'"orest  to  connect  with  Duncan. 
A\'elford     and     .Spartanburg,     to    cost    about 

$30. I.       John     A.     Law,     Spartanburg,     is 

engineer. 

X  VSHVILLE.  TENX. — The  Xation.il  In- 
dustrial Corporation.  H.  f!.  Hill,  president, 
contemplates  improvements  to  its  power 
pl.'int.  G.  P..  Howard  &  Company.  118 
Fourth    .Vvenue.   are   engineiMs, 

AIOXTGO.MERT.  .VI,.V. — Application  has 
been  filed  with  the  Federal  Power  Commis- 
.sion  at  Washington.  T).  C..  by  the  .Mabama 
Power  <"ompany,  liirmingham.  for  iiermis- 
slon  to  construct  a  dam  and  hydro-electric 
plant  at  Duncan's  Riffle  on  the  Coosa  River. 

TfSC.VLOOS.V,  AL.\. — Plans  are  under 
«a\-  for  the  erection  of  a  dormitory  build- 
ing' and  the  Hist  units  of  a  laundry,  power 
house,  etc..  for  the  .Mabama  Home  for  the 
F.eble-.Mind.d.  Total  cost  is  estimateil  at 
.about  $:;.iMici.iiiiii.  I),  <).  Whilldin.  Title 
Guarantv  Building,  Birmingham,  is  archi- 
tect. 

HOI'STON.  TEX.  —  The  Hou.<(ton,  Bay 
Shore  &  Texas  City  Traction  Company 
plans  to  increase  its  capital  stock  from 
$300. not)  to  $1.01111.111111  to  provide  for  the 
con.Mtriiction  of  an  Inlerurban  electric  rail- 
wav  from  this  place  to  Texa.s  City.  »  dis- 
tance of  K)  miles.  Edward  Kennedy  is 
president.       

Pacific  and  Mountain  States 

VAXCOrVER.  W.\Sir  The  .Spirit  Lake 
Itallway  has  nindi-  .•ipplicailon  for  permit 
to  construct  n.  powr.r  house,  reservoir,  etc.. 
at  Toutio  River  and  Sj>iril  Lake.  Joseph 
Roane,  110  East  Twelfth  ftreet,  ix  presl- 
denl. 


EXCHEQUER.  CAL.  —  -Vpplication  has 
lieeri  made  for  preliminary  permit  by  the 
.Meic'd  Irrigation  District,  Merced,  for  the 
erection  of  a  dam  at  this  place  for  irriga- 
tion and   jiower  pvirposes. 

.SAX  FR.\XCISCO.  C.VL.  —  .Vpplication 
has  been  made  by  -V.  I".  Scybold.  1:113 
Hobart  Building,  for  peiliminary  permit  for 
the  development  of  a  power  project  at  Kla- 
math  River  and   liluff  Creek. 

VICTORVILLE,  CAL. — Surveys  are  being 
made  by  the  Victor  Valley  Irrigation  Dis- 
trict for  an  irrigation  system,  including  a 
hvdro-electi  ic  plant,  booster  pumping  plant 
etc.,  to  cost  about  $7,000,000.  F.  C.  Finkle 
448-149  I.  W.  Hellman  Building,  Los  An- 
geles, is  consulting  engineer. 

SAI^T  L.\KE  CITY,  I'T.\H. — Bids  are 
being  received  by  S.  <}.  Cannon,  city  engi- 
neer, for  extensions  to  the  ornamental 
street-lighting  system  in  the  business  sec- 
tion. 

ID.VHO  FALLS,  ID.A^HO. — The  Howard 
Pulp  &  Paper  Company  li.is  plans  under 
w.iv  for  the  erection  of  a  news-print  paper 
factory  to  cost  about  $l.ailO.O00.  I'lans 
also  include  .a  power  jilant  to  generate 
IS.iiOO  hp.  Thomas  L.  Tomlines.  City  Bank 
Building.   S.vracuse.   .V.   Y..   is  engineer. 

CASA  GRANDE.  .VRIZ. — The  City  Coun- 
t  il  is  considering  improvements  in  the  light 
and  w.iter  departments,  including  the  in- 
st.illation  of  a  steam  plant  with  generators, 
motors,   boilers,   etc. 

CLYDEP.VRK.  .MOXT,  —  The  Montana 
Power  Company  Livingston,  contemplates 
the  erection  of  a  transmission  line  to  supply 
light  and  power  to  Shields  Valley  near 
this  place.      J.   R.    Kaiserman  is  manager. 

LO  LO.  .MOXT. — The  .Vmazon  Dixie  Min- 
ing Company,  Wallace.  Idaho,  has  applied 
for  a  license  for  the  construction  of  a 
transmission  line  over  the  Lo  IjO  National 
I'^orest  for  mining  operations  of  the  com- 
pany.   

Canada 

LONDOX.  ON'T. — Bids  will  be  received 
by  R.  C.  Desrochers.  secretary  of  the  De- 
partment of  Public  Works,  Ottaw.i.  until 
Dec.  1  for  electric  lighting  of  the  grounds 
.and  additions  to  transmission  lines  at  the 
Westminster  Psychopathic  Hospital.  Lon- 
ijon. 

TOROXTO.  OXT. — The  Ontario  Hydro- 
I'ilectric  Powi-r  (Commission  is  considering 
tile  construction  of  .i  radial  railway  line 
to  the  bordiM-  between  the  United  States 
and  Canada.      F.   .\.  Gaby   is  chief  engineer. 


Miscellaneous 

.Ti;NE.Vr.  .\L.\SK.\.  -'I'lie  Alask.i  Endi- 
cott  Jlining  &  .Milling  I'ompany.  c;irc  of 
.(olin  P..  .Marshall,  .lun.'au.  has  filed  appli- 
cation for  a  power  project,  deluding  the 
di\ersion  of  water  from  an  unnamed  stream 
and  l.ike  at  the  liead  of  the  William   Henry 

II.IN. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patenis 


(Issued  Nov.   13.  IH:;!)) 

14,tl78  (rel.ssue).  .Systkm  <u'  Di.sTRiiu'TtoN  ; 
Charles  Le  G.  Fortescue,  I'ittsburgh.  Pa. 
.\pp.  filed  Xov.  12,  1018.  Polyphase  aji- 
paratus  operated  from  single-phnse  cir- 
cuits. 

I,3.'i7,!)  12.  Rkitikikh  roK  .\i.tkrxati.\o  Ci'R- 
RKNTS  ;  Edwin  C.  Ballman.  St.  Louis..  Mo. 
.\pii.    flhil    .June   2.').    1!I17.      Vibrating. 

1,357.07!).  Transmission-Equalization  Ar- 
RAXC.KMKNT  ;  Alfred  U.  Happei,  F.vaiis- 
loii.  MI.  App.  filed  Oct.  2.  191(1.  Tele- 
phone. 

1,3.'>8.0.'..1.  TKi.KinoNK  Sv.«iTKM  nut  .\rni- 
ToRii-MS:  Henry  .M.  Hascom.  New  York. 
.V.  V.  App.  fllfi  l>e<-.  17.  1'.I17.  Slieak.i 
heard  at  any  point  of  room. 

1,3.''>8.0S9.  PORT.UJI.K  E' Kf-THIO  _HkatKB: 
•loseph  C.  Clutts,  Fort  Tliomas,  Ky.    App. 


flled  July   20,  1920.     Heater  and   air-cir- 
culating device. 

1.358,134.  Elkctrical  Signaling  Appara- 
RATVS :  Bornett  L.  Bobroff,  Milwaukee. 
Wis.  .Vpp.  filed  Sept.  24,  1917.  For 
hospitals. 

1,358.138.  Electric.41.  Reckiving  Device  : 
Ralph  W.  Deardorff.  San  Francisco,  Cal. 
.\.pp.  filed  Dec.  10.  1917.  For  selectively 
receiving  oscillations. 

1.358.143.  K.vdio-Telegraphy  ;  Leonard -F. 
Fuller,  I'alo  Alto,  Cal.  App.  filed  Aug. 
30,  191S.     Continuous  oscillation. 

1.358.144.  RAino-TELEGRAPHT  :  Leonard  F. 
Fuller.  I'alo  .Vlto,  Cal.  App.  filed  Apr. 
14,  1919.      Poulsen  arc  converters. 

1,258,179.  JlETHon  or  Testing  the  Insu- 
lation op  Gkxi:r.\tous  in  Service;  Ed- 
mund O.  Schweitzer.  Chicago,  111.  -Vpp. 
tiled  .May  2  1,  1917.  Exploring  conductor 
installed  near  working  i-onduitors. 

1.358. ISO.  Sei-p-Settinc,  I.iqtip  Fpse  :  Ed- 
mund O.  Schweitzer,  Chicago,  111.  Apo. 
filed  .lune  21.  191S.  For  relieving  a  •- 
normal   conditions   of  voltage. 

1.358. 1S2.  Tri'XK  Circpit  :  Charles  Sparks. 
Chicago.  III.  -\pp.  filed  March  25.  1916. 
Teleplione  trunking  systems. 

1,358.207.  Separ.vtor  kok  Storage  B.\t- 
TERIES :  Oscar  i^.  Hirsch  and  Alvin  R. 
Harnes,  Cape  Girardeau.  Mo.  App.  filed 
Jan.   2,  1920.     Treated  wood. 

1.358.219.  T'owEi:  Plant:  Edgar  T.  Lan- 
caster. Palatka.  Fl.i.  .\pp.  filed  Jan.  9. 
1920.      Electrically  heated  boiler. 

1.358.220.  MuFi-XE :  Richard  G.  Ledig. 
Philadelphia,     I»a.       -Vpp.     filed    Nov.     15. 

1919.  Electric  heater.s. 

1,358.248.  -Method  op  Extracting  I'lati- 
NUM  AND  Other  Metat.s  from  Their 
Ores  :  Samuel  S.  Sadtler.  Montgomery 
County.  Pa.  .Vpp.  filed  Dec.  8.  1916. 
Amalgam  emplo.ved  as  negative  pole. 

1,358.318.  Blasting  Cartripge  ;  Joezep  Ko- 
galshsek,  Klein.   .Mont.      -Vpp.  filed  July.  7. 

1920.  Electrically  flred. 

1,358.334.  Electric  Battery  and  Method 
OP  Operation  :  Otto  E.  Ruhoff,  Madison. 
Wis.      -Vpp.  filed  Jan.    20.  1920.     Dry  cell. 

1.358.339.  Brake  ^Mechanism  for  Ele- 
v.VToR  .sy'ste.ms:  .Jacob  D.  S<-hakel.  Chi- 
cago. III.  .\pp.  filed  Jan.  29.  1918.  Sole- 
noid and  plunger  connected  with  brake 
arms. 

1.358.311.  Method  of  Dismantling  Sec- 
oNPAR-\-  P.atteries  ;  liudolph  F.  Stein. 
.Minneapolis.  -Minn.  .Vpp.  filed  June  19. 
1919.      (""ompoimd  heated  by  steam. 

1,358,350.  Electric  Battery  a.vd  Method 
OF  Operation  ;  Joseph  W.  Weiss.  Xew- 
ark.  X.  J.  .Vpp.  filed  Jan.  20.  1920. 
Polarization  diminished. 

1,358.358.  Hand  I-jimp  ;  Joseph  C.  Ford. 
Madison.  Wis.  .\pp.  filed  June  26.  1919. 
Flashlamp. 

1.358.377.  Electrolytic  Water  Heater: 
Richard  G.  Ledig  and  .Vntonio  Papini. 
Philadelphi.i.  I'a.  .Vpp.  filed  Feb.  14. 
1919.     ^Valer  heated   by  current. 

1.358.42S.  Electric  JIetal-Workinc  Xv- 
paratis:  Thorbjorn  K.  Engcr.  Christi- 
ania.  Norway.  -Vpp.  filed  April  6.  1920. 
Transformer. 

1,358,4  13.  Ozone  Genf.rator  :  Siegfried 
Held.  Chicago.  III.  App.  filed  .-Vpril  13, 
1918.      Plurality  of  electrodes. 

1.358.509.  Ei.EcTiiicAi.LY  Heated  Garment: 
J-Jenjamin  Birkenfeld.  Xew  York,  N.  Y. 
.Vpp.  filed  June  IS,  191S.     For  aviation. 

1,358.521.  Device  for  AT-rACHiNO  Wires  to 
Insplators  :  Robert  L.  Clark.  I'nion, 
W.  V.i.  App.  filed  Dei-.  9.  1919.  Tie 
wire. 

1,358.526.  Radiator:  Holbrook  W.  Coulter, 
Duluth,  Minn.  App.  filed  Apr!  12,  1919. 
Remov.ible  circulation   unit. 

1.358.576.  Separator  ior  Storage  Bat- 
teries: Harrv  T.  Roberg,  Castana,  la. 
.Vpp.  ni.d  .Inly  30.  1920.  Rubh  ■  com- 
liosition. 

1  358.fil7.  Electric  Fprnace;  Samuel  N. 
Castle.  .Vew  KochcUe.  .\.  Y.  App.  (lied 
June  II.  1918.  Leads  arranged  for  low 
power  factor. 

1.358,fi27.  Waterpiioop  .vIaoneto  Construc- 
tion :  .Michel  Feldine.  New  York.  N.  T. 
App.  flhil  Vpril  16,  191S.  Moisture-proof 
ami   dust-jiroof  case. 

1  358  639.  Electric  Torch  :  Augiislin  A. 
King,  Kliichley,  England.  .Vpp.  filed  Feb. 
4,  1920.      Flashlight. 
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Rural  Service  Will  Help 

Solve  National  Problems 

ANY  .steps  which  encourage  decentralization  of  the 
.  population  by  making  rural  districts  better  places 
in  which  to  live  ought  to  be  encouraged  by  every  avail- 
able means.  If  electric  light  and  power  were  generally 
available  in  the  agricultural  regions  on  which  city 
dwellers  must  depend,  there  would  be  far  more  en- 
couragement for  local  industries  and  better  opportuni- 
ties for  building  up  again  those  country  districts  which 
have  fallen  upon  evil  days.  General  electrical  distribu- 
tion is  a  powerful  factor  in  making  the  country  at- 
tractive to  live  in  and  to  work  in.  Rural  California, 
for  example,  is  almost  in  a  class  by  itself  as  regards 
the  general  use  of  electricity.  If  distribution  facilities 
in  other  parts  of  the  country,  more  thickly  populated 
and  far  more  easily  reached  by  transmission  lines,  were 
anything  like  so  good  as  they  are  on  the  Pacific  Coast, 
centrifugal  forces  would  be  set  to  work,  bringing  the 
population  outward  from  the  crowded  centers  to  build  up 
anew  the  prosperity  of  rural  territory. 


Are   Flat    Rates 
Desirable? 

IN  THE  early  stages  of  each  water-power  develop- 
ment companies  usually  offer  flat  rates  for  electric 
service,  believing  that  electricity  costs  virtually  nothing 
to  generate  after  the  fixed  charges  on  investment  have 
been  wiped  out.  While  the  fixed  charges  still  constitute 
the  greater  portion  of  the  cost  of  generating  hydro- 
electric energy,  many  companies  which  have  been  mak- 
ing flat  rates  for  years  now  find  themselves  in  the  posi- 
tion of  having  to  install  more  equipment  than  is  war- 
ranted by  the  revenue,  because  the  consumers  have  in- 
creased their  load  factor.  Is  it  not  time  to  discontinue 
flat  rates,  base  charges  on  load  factor  or  go  into  a 
•■itraight  maximum-demand  and  energy  charge?  Some 
of  the  water-power  companies  of  the  Northwest  have 
chosen  to  limit  the  load  factor  when  energy  is  supplied 
at  a  flat  rate,  hoping  that  the  diversity  factor  will  en- 
able them  to  continue  this  form  of  charge. 


Factory  Educational  Courses  Have 
Definite  Limits 

FACTORY  educational  courses  give  men  an  under- 
standing of  the  fundamentals  of  the  specific  work 
they  are  called  on  to  do,  create  a  greater  interest  and 
pride  in  the  work  and  make  for  greater  efficiency  by 
developing  knowledge  and  ability  to  think.  The  courses, 
however,  cannot  produce  high-class  technical  men.  Their 
limitations  are  due  to  the  comparatively  small  amount 
of  time  that  can  be  devoted  to  such  work.  If  these  facts 
were  clearly  realized,  there  would  be  fewer  failures  in 
such  industrial  courses.    Such  failures  are  often  caused 


by  attempts  to  go  too  far  in  theoretical  subjects  while 
too  little  in  the  line  of  teaching  by  practical  demonstra- 
tion is  accomplished.  Concentration  on  the  development 
of  men  for  the  specific  tasks  they  are  called  upon  to 
perform,  with  only  enough  of  the  theoretical  to  give 
them  an  understanding  of  the  why  and  wherefore  of 
these  tasks,  will  not  only  produce  better  results  but  will 
quickly  indicate  the  men  who  should  be  assisted  to 
greater  development  through  the  technical  schools.  The 
picking  out  of  men  for  further  technical  education 
should  be  one  of  the  aims  of  factory  courses,  and  to  that 
end  indu.strial  managers  should  co-operate  with  tech- 
nical schools  in  the  formation  of  their  courses. 


Customer  Ownership 
of  Securities 

RENEWED  interest  is  being  displayed  by  central- 
.  station  managers  in  customer  ownership  of  utility 
securities.  The  present  financial  situation  not  only 
makes  the  plan  attractive  but  its  possibilities  as  a 
factor  in  the  education  of  the  consumer  as  to  the  real 
place  of  the  utility  in  the  community  furnish  an  even 
more  powerful  argument  for  its  employment.  It  must 
he  realized,  however,  that  the  ordinary  methods  followed 
by  banking  houses  in  placing  such  securities  will  not 
avail.  For  the  most  part  the  users  of  electric  service 
have  little  understanding  of  finance  and  must  be  enlight- 
ened. Another  requisite  is  that  the  securities  must  be 
safe.  A  single  failure  may  mean  disaster.  Moreover, 
in  placing  them  a  steady  campaign  is  necessary.  The 
buyer  must  be  taught  that  the  company  has  something 
to  offer  that  is  worth  while,  and  his  experience  must  be 
such  that  he  will  come  back  again  and  again. 


Kesponsibilities  of  the  Engineer 
and  Construction  Man 

SO  MUCH  is  heard  about  the  friction  existing  in  many 
places  between  construction  departments  and  engi- 
neering departments  that  many  have  come  to  think  that 
the  situation  cannot  be  changed.  The  signs  of  this 
friction  between  the  construction  man,  or  so-called  prac- 
tical man,  and  the  engineer  are  lack  of  co-operation, 
duplication  of  work  and  the  feeling  of  each  that  the 
other  is  intruding  on  his  premises.  The  results  show 
in  waste  of  material  and  waste  of  labor.  To  deny  the 
existence  of  this  friction  is  impossible.  On  the  other 
hand,  to  give  up  hope  of  eliminating  it  is  to  block 
progress  in  a  vital  place.  Many  reasons  have  been 
given  to  explain  the  existence  of  the  trouble,  and 
much  emphasis  has  been  laid  on  finding  the  causes,  but 
little  attention  has  been  given  to  remedies.  Would  it 
not  be  well  to  point  out  to  both  sides  that  their  re- 
spective roles  are  widely  different  and  that  with  an 
understanding  of  the  purpose  of  each  kind   of  work 
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there  might  be  no  reason  for  conflict?  The  engineer 
plans  the  work;  the  construction  man  does  the  work. 
No  simpler  or  more  complete  distinction  could  be  made 
and  none  could  represent  more  accurately  the  conditions 
that  should  exist.  There  is  no  doubt,  even  at  the  pres- 
ent time,  that  the  best  results  are  obtained  by  such  a 
division  of  responsibility.  All  enterprises  where  such 
relations  and  understanding  obtain  have  shown  the  best 
efficiency,  economy  and  engineering  accomplishment.  In 
other  words,  experience  has  shown  that  one  department 
or  one  man  cannot  handle  both  the  planning  and  the 
doing  of  the  work  as  well  as  two  co-operating  depart- 
ments or  men  can.  Not  only  would  absolute  impar- 
tiality toward  both  activities  be  impossible  to  obtain, 
but  also  there  would  be  the  difficulty  of  insuring  equal 
proficiency  in  both — something  veiy  seldom  encountered. 
It  is  hardly  necessary  to  point  out  that  many  men 
would  be  able,  with  the  necessary  training,  to  handle 
either  branch  of  the  work  with  equal  success,  and  that 
both  branches  require  their  quota  of  practical  experience, 
engineering  knowledge  and  executive  ability.  It  is 
therefore  in  the  main  simply  necessary  to  realize  that 
either  planning  the  work  or  doing  the  work  is  in  itself 
a  job  of  a  scope  sufficient  to  be  worthy  of  undivided 
effort  and  promising  unlimited  accomplishments. 


Modern  Practice  in  Transmission-Line 
Insulation 

NO  SINGLE  element  in  a  complete  transmission 
system  surpasses  in  importance  that  of  line  insula- 
tion. As  a  consequence  research  engineers  have  in 
recent  years  given  the  closest  study  to  line  insulation,  in 
order  that  the  increasing  demands  of  the  high  voltages 
of  expanding  transmission  systems  may  be  met.  In 
this  field  America  unquestionably  has  been  the  leader 
and  she  has  contributed  largely  to  knowledge  on  this 
important  question.  An  excellent  summary  of  that 
knowledge  and  of  present  American  practice  in  line 
insulation  which  should  be  welcomed  by  transmission 
engineers  is  given  in  a  series  of  articles  by  F.  W.  Peek, 
Jr.,  which  begin  in  this  issue.  The  series  should  prove 
especially  valuable  in  connection  with  the  plans  of  the 
International  Electrotechnical  Commission  for  standard- 
ization by  giving  engineers  in  foi-eign  countries  a  good 
understanding  of  high-tension  insulation  practice  in  the 
United  States. 

The  directions  in  which  recent  progress  has  been  made 
are  clearly  indicated  in  the  current  issue,  which  also 
emphasizes  how  far  we  still  remain  from  satisfactory 
and  reliable  solution.  Perhaps  the  most  striking  advance 
lies  in  the  recognition  of  the  importance  of  the  impulse 
ratio  for  air  gaps  and  insulator.s.  It  is  to  be  noted  that 
this  ratio  does  not  have  a  constant  value,  but  depends 
on  the  steepness  of  the  voltage  impulse.  Nor  is  the  law 
of  variation  with  steepness  of  the  wave  front  known. 
A  further  uncertainty  is  the  range  of  steepness  of 
wave  which  occurs  in  practice.  Notwithstanding  these 
things,  great  progress  has  been  made  in  the  study  of 
line  insulators,  and  it  is  now  possible  to  lay  down  fairly 
definite  principles  of  design  to  meet  the  different  classes 
of  disturbance. 

Further  indication  of  progress  is  given  in  the  curve 
showing  the  relation  between  time  and  puncturing  volt- 
age for  insulation.  The  shorter  the  time  of  application, 
the  higher  the  value  of  puncturing  voltage,  the  punctur- 
ing voltage  for  an  indefinite  time  approaching  a  definite 
limiting  value.   It  is  shown  that  repeated  applications  of 


a  voltage  stress  not  of  itself  sufficient  to  cause  puncture, 
but  in  excess  of  the  minimum  breakdown  voltage  corre- 
sponding to  indefinite  time,  Will  ultimately  cause  the 
insulation  to  fail.  These  effects  are  probably  due  to  a 
localized  breakdown  within  the  body  of  the  insulation. 
This  local  breakdown  is  of  the  nature  of  ionization  with 
its  accompanying  electrolytic  or  thermal  decomposition. 
It  results  in  progressive  deterioration  leading  to 
ultimate  complete  breakdown.  The  same  explanation 
can  probably  be  made  of  the  advantages  from  the  stand- 
point of  impulse  ratio  of  a  petticoated  insulator  over 
one  with  smooth  surfaces. 


Opportunity  to  Improve 
Furnace  Conditions 

THE  boiler  plant  is  the  department  in  which  the 
central  station  producing  energy  by  steam-driven 
units  can  effect  the  greatest  economies  or  suffer  the 
largest  losses.  It  is  true  that  the  company  which  can 
proceed  with  the  construction  of  a  new  plant  is  in  the 
best  position  to  take  full  advantage  of  all  the  lessons 
that  experience  has  taught  the  designer  and  operator 
in  cutting  down  boiler-plant  losses.  This  fact  should 
not  blind  the  operator  to  the  fact  that  the  ordinary 
course  of  maintenance  work  in  a  boiler  plant  offers 
numerous  opportunities  to  correct  defects  in  early  de- 
signs revealed  by  later  experience.  One  possibility  of 
this  sort  is  in  the  design  of  ignition  arches.  More 
and  more  intelligent  study  is  being  given  to  fur- 
nace conditions,  and  many  operators  are  not  hesitating, 
when  the  course  of  maintenance  work  offers  opportunity, 
to  change  furnace  arrangements  in  the  effort  to  obtain 
better  results  in  the  use  of  fuel.  Even  though  physical 
limitations  should  prevent  full  use  of  the  knowledge  that 
experience  has  given  the  maintenance  supervisor  would 
be  culpable  if  he  did  not  do  everything  possible  toward 
this  important  end. 


Central-Station  Industry  Cannot 
Be  Accused  of  Profiteering 

SOME  features  of  the  post-war  situation  of  a  group  of 
central  stations  are  reviewed  in  the  Electrical 
World  this  week  on  page  1067,  with  an  analysis  of  the 
variations  in  costs,  service  and  profits  that  have  occurred 
in  the  last  seven  years,  especially  with  reference  to 
the  period  since  the  armistice.  The  plants  considered 
are  twelve  good-sized  stations  in  New  England  especially 
typical  of  the  conditions  which  have  come  about  through 
the  changes  in  the  costs  of  fuel  and  labor.  The  out- 
standing fact  is  that  the  combined  rating  of  these 
plants  has  more  than  doubled  since  pre-war  times, 
following  (juite  closely  an  increase  in  the  connected 
load.  Interconnection  somewhat  bettered  the  condi- 
tions of  distribution,  and  this,  with  the  improvement 
in  diversity  factor  and  a  threefold  increase  in  the 
number  of  customers,  has  tended  strongly  to  bring 
about  a  better  load  factor. 

The  striking  increase  in  the  cost  of  fuel,  particularly 
during  the  last  two  years,  in  which  it  has  doubled,  is 
the  principal  factor  in  added  expen.se.  This  has 
demanded  closer  attention  to  efficiency  in  the  plants, 
and  there  has  been  on  the  average  a  decrease  of  between 
1.5  and  20  per  cent  in  the  coal  required  per  kilowatt- 
hour. 

From  the  standpoint  of  general  improvement  the 
most    conspicuous    item    is    the    great    increase    in    the 
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number  of  customers,  showing  how  year  by  year,  in 
the  stress  of  war  and  the  even  more  difficult  period 
following  it,  electric  sei-vice  has  become  more  and  more 
a  vital  part  of  community  existence. 

After  the  United  States  entered  the  war  operating: 
expenses  took  a  sudden  jump,  and  the  production  costs, 
as  our  chart  shows,  rose  so  fast  that  rate  increases  due 
to  coal  clauses  and  surcharges  failed  to  keep  up  with 
their  rapid  upward  shoot.  It  is  very  recently  that  more 
stable  conditions  have  been  reached,  and  even  now  it 
is  perfectly  clear  that  prices  for  electrical  energy  mu.st 
still  further  increase  to  insure  a  reasonable  return  to 
the  utilities.  The  fact  is  that  the  price  of  electric 
light  and  power  has  risen  less  since  1913  than  any 
other  important  product  of  general  use.  The  central- 
station  industry  is  about  the  only  one  which  has  steadily 
played  the  game  and  refrained  from  taking  advantage 
of  war  conditions  to  raise  unduly  the  price  of  its 
product,  and  if  fuel  becomes  even  more  expensive 
the  central  stations  can  come  before  the  commissions 
with  clean  hands  to  ask  a  fair  return  upon  their 
necessary  capital  investments. 


Locating  Faults  on 

Underground  Cables 

THE  ordinary  method  of  attempting  by  electrical 
means  to  locate  a  fault  in  an  underground  distrib- 
uting conductor  is  that  of  the  Varley-loop  test.  This 
test,  however,  requires  the  use  of  an  intact  return  con- 
ductor back  to  the  testing  station.  Unfortunately  a 
serious  fault  in  a  three-phase  underground  cable  usually 
causes  a  rupture  of  continuity  in  all  the  conductors 
and  so  prevents  the  application  of  the  Varley-loop 
method.  In  such  a  case  an  alternating  current  of  the 
regular  60-cycle  frequency  is  often  applied  to  the  faulty 
cable  at  the  testing  station,  and  search  is  then  made 
along  the  cable  for  the  point  at  which  the  inductive 
effect  of  this  current  undergoes  sudden  variation. 
Much  then  depends  upon  the  resistance  of  the  fault.  If 
the  fault  has  a  high  resistance,  the  potential  at  the 
fault  will  be  almost  as  great  as  at  the  testing  station, 
and  the  alternating-charging  current  in  the  section  be- 
yond the  fault  may  be  relatively  so  large  as  to  give 
very  reliable   indications. 

Another  method,  one  which  has  long  been  in  use,  is 
to  send  a  direct  current  into  the  faulty  cable  from  the 
testing  station,  with  interruptions  of  very  low  fre- 
quency, and  then  to  make  observations  with  a  pocket 
compass  along  the  cable  for  the  point  at  which  the 
direct-current  magnetic  field  undergoes  sudden  variation 
by  reason  of  the  escape  of  current  through  the  fault. 
An  ingenious  modification  of  this  test  is  described  in 
this  number  by  W.  R.  BuUard.  The  testing  instrument, 
instead  of  being  a  suspended  magnetic  needle,  is  a 
portable  little  dynamo-electric  machine  of  such  form 
and  dimensions  that  the  field  magnet  can  be  made  to 
straddle  the  faulty  cable.  When  the  direct  current  flows 
through  the  cable  this  current  magnetizes  the  little 
hand-driven  dynamo  and  causes  it  to  generate  a  de- 
tectable electric  current,  whereas  when  the  cable  current 
is  interrupted  the  field  excitation  is  lost  and  only 
residual  magnetic  effects  are  produced.  If  the  direct 
current  in  the  cable  and  consequently  the  indications 
fall  below  a  certain  value,  owing  to  high  resistance  in 
the  fault,  the  indications  may  be  magnified  above  stray 
disturbances  by  a  simple  and  ingenious  expedient  ex- 
plained in  the  article. 


Interior  Wiring  for 
Farm  Buildings 

HOW  interior  wiring  on  the  farm,  particularly  for 
barns  and  buildings  other  than  residences,  should 
be  done  needs  careful  consideration.  Recently  the 
Industrial  Commission  of  Wisconsin  issued  a  bulletin 
calling  attention  to  the  advisability  of  all  wiring  in 
such  buildings  being  iilaced  in  conduit,  but  an  informal 
discussion  of  the  bulletin  has  shown  the  existence  of 
troubles  that  indicate  the  need  of  careful  investigation 
as  to  the  kind  of  installation  it  is  advisable  to  make. 
In  stables  particularly,  the  fumes  from  animal  wastes 
have  had  a  detrimental  effect  on  conduit.  In  winter 
weather  some  cases  of  serious  condensation  in  conduit 
installed  in  a  stable  have  been  encountered,  and  in  one 
ca.se  at  least  an  inspector  has  raised  the  question 
whether  open  wiring,  guarded  from  contact  by  individ- 
uals and  from  mechanical  injury,  is  not  preferable  to 
conduit  work.  The  use  of  brass  in  place  of  porcelain 
sockets  and  ordinary  snap  switches  in  place  of  weather- 
proof .switches  is  a  practice  all  too  common.  The  fire 
hazards  involved  are  unusual  because  of  the  presence 
of  large  quantities  of  loose  hay  and  straw  and  the  gen- 
eral use  of  timber  construction.  The  subject  should 
receive  careful  consideration  with  a  view  to  modifying 
existing  practices  to  meet  such  new  conditions  as  may  be 
di.scovered. 


Installations  Should  Facilitate 
Future  Repair 

SOME  extremely  useful  hints  on  the  care  and  repair 
of  hydraulic  turbines  are  given  this  week  in  a 
paper  by  L.  W.  Wyss.  Turbines  used  to  be  installed,  ap- 
parently, on  the  theory  that  eternal  life  was  theirs,  and 
it  was  very  unusual  to  find  proper  facilities  for  getting 
at  the  runners  and  other  internal  parts  of  the  equip- 
ment with  facility.  Sometimes  on  account  of  the  par- 
licular  hydraulic  situation  existing  it  was  not  even 
easy  to  provide  for  a  necessary  shutdown.  Few  are 
aware  how  great  the  improvements  in  turbines  have  been 
within  the  last  twenty  years — improvements  quite  com- 
parable with  the  gains  that  have  been  made  in  substitut- 
ing steam  turbines  for  reciprocating  engines.  The  same 
changes  for  the  better  in  a  similar  degree  have  come 
about  in  the  installation,  and  it  is  now  very  rare  to 
find  more  than  two  runners  on  the  same  shaft,  or  a 
collection  of  rattletrap  gears  in  the  main  drive.  Mr. 
Wyss  lists  the  things  which  must  be  looked  into  when 
time  comes  for  inspection  or  repairs  of  the  turbine, 
laying  particular  stress  on  the  need  of  cutting  as  short 
as  possible  the  time  required  for  the  operation.  This 
implies  very  complete  preparation  for  every  mechanical 
move  that  has  to  be  made,  in  order  that  once  the  tur- 
bine is  shut  down  it  may  be  promptly  opened  up  and 
the  parts  handled  as  necessary.  The  water  turbine 
is,  in  fact,  an  extremely  durable  and  reliable  prime 
mover,  but  if  anything  does  hapj^en  to  it  the  results  are 
likely  to  be  serious  and  to  put  the  unit  out  of  service 
for  some  little  time.  Mr.  Wyss'  suggestions  make  it 
very  evident  that  today  in  installing  hydraulic  turbines 
for  power  service  the  installation  should  be  designed  at 
the  start  so  that  repairs  shall  be  easy  instead  of  diffi- 
cult or  well-nigh  impossible,  and  the  whole  plant  should 
be  arranged  so  as  to  cause  the  minimum  disturbance 
to  service  by  the  shutdown  of  a  single  turbine  for  the 
brief  period  which  should  be  all  that  is  necessary 
thoroughly  to  overhaul  it. 


Gano  Dunn 

Am  engineer  of  the  highenl  tyiic  irlw,  besides  excelli)ig  «i  i)irentioti,  design  and  cuukI ruction,  is 

an  executive  with  a  broad  conception  of  engineering  social  endeavor  which 

has  made  him  a  dominant  figure  in  the  profession 


STRAIGHT  thinking  combined  with  a 
sympathetic;  natur<'  and  a  charming? 
personality  makes  for  leadership. 
Thus  it  Is  with  Gano  Uunn.  As  an  engi- 
neer he  has  made  many  original  con- 
tributions to  electrical  design  and  appli- 
cation. As  an  executive  he  has  led  great 
organizations  with  sympathy  and  re- 
sourcefulness through  many  Important 
developments.  But  In  addition  he  has 
unselfishly  given  freely  of  his  time  and 
effort  to  engineering  association  activi- 
ties In  order  that  greater  progress  could 
be  made  by  the  entire  profession.  Di- 
rectly upon  graduation  from  Columbia 
University  In  1891  as  an  electrical  engi- 
neer he  became  an  apprentice-  In  the 
Crocker-Wheeler  shops.  This  company 
was  then  In  Its  Infancy,  and  Mr.  l)iinn 
grew  up  with  It.  being  successively  a.i- 
slstant  engineer,  chief  engineer  and 
later  vice-president  and  director.  W'lh 
this  organization  he  was  engaged  princi- 
pally In  the  design  of  electrical  appa- 
ratus, and  later  as  an  executive  he  had 
direct  supervision  over  this  phase  of  tlie 
company's  work.  Kor  a  long  time  he 
gave  especial  attention   to  the  Industrial 


application  of  electric  power,  the  com- 
pany being  one  of  the  pioneers  in  the 
application  of  the  electric  motor  to  ma- 
chine tools  and  to  industrial  purposes 
generally. 

Toward  the  end  of  1911  Mr.  Dunn 
left  tlie  manufuoturing  field  to  engage 
in  consulting  engineering  practice  as  a 
director  and  vice-president  in  charge  of 
engineering  and  construction  of  J.  G. 
White  &  Company.  In  1913  he  became 
president  of  the  .T.  G.  White  Engineering 
Corporation,  In  which  work  he  is  now 
engaged. 

Because  of  his  exercise  of  Ills  in- 
ventive ability  the  Industry  has  become 
the  richer.  Patents  have  been  granted 
to  him  on  the  structural  features  of  the 
generator,  motor,  rheostat  and  heavy- 
power  switch  and  on  systems  of  opera- 
tion, control  and  speed  regulation. 
Among  the  latter  is  a  system  for  oper- 
ating heavy-duty  two-high  reversing  roll 
trains  In  steel  mills  whereby  almost  in- 
stantaneous reversals  of  full  speed  can 
be  secured  without  Imposing  heavy 
peaks  on  the  energy  supply  system. 

It  Is  In  the  field  of  engineering  social 


endeavor,  perhaps,  that  Mr.  Dunn  has 
been  of  broadest  service  to  the  pro- 
fession. This  is  probably  best  indi- 
cated by  a  brief  recital  of  some  of  the 
more  important  appointments  he  has 
lieUl,  namely:  president  American  Insti- 
tute of  Electrical  Engineers.  1911-12; 
president  United  Engmeerlng  Society. 
1913-16 ;  vice-chairman  National  Re- 
search Council,  1917  :  chairman  Engi- 
neering Foundation,  1915-16;  vice-presi- 
dent International  Electrical  Congress  . 'it 
Turin  1911;  member  War  Department 
nitrate  commission,  1916-18;  member 
engineering  committee  of  the  Council  of 
National  Defence,  and  member  Ameri- 
can Committee  of  International  Elec- 
trotechnlcal  Commission.  He  also  as- 
sisted in  organizing  the  International 
IClectrical  Congress  in  St.  Louis  In  1904 
and  was  secretary  of  the  section  on  elec- 
tric   lighting   and    distribution. 

Although  Mr.  Dunn  has  bei-n  promi- 
nently active  in  the  Industry  for  so  long 
.1  time.  It  cannot  be  said  of  him  that 
he  has  grown  old  In  the  service.  It 
was  only  a  month  ago,  on  Oct.  28,  that 
he    celebrated    his    fiftieth    birthday. 


Locating  Faults  on  Underground  Cables 

Direct  Current  Used  for  Tracing  Instead  of  a  Pulsating  or  Alter- 
nating Current  Effect  of  Capacity,  Resistance  of  the  Fault,  and 
Stray  Currents  Eliminated     Method  May  Be  Used  on  Live  Circuits 

By  W.  R.  BULLARD 

United  Electric  Light  &  Power  Company,  New  York  City 


THERE  are  many  schemes  used  for  locating 
faults  on  underground  cables,  such  as  the 
bridge  or  loop  method  and  the  use  of  various 
tracing  currents.  All  of  these  methods,  how- 
ever, have  had  certain  limitations  due  to  the  effect 
of  capacity,  resistance  of  the  fault,  stray  currents 
and  other  similar  factors.  Owing  to  these  limitations 
on  previous  methods  the  United  Electric  Light  &  Power 
Company  of  New  York  City  has  developed  a  scheme  for 
using  direct  current  for  tracing  that  has  given  accurate 
results  for  practically  all  conditions  of  faults  found  in 
underground  cables. 

Limitations  of  the  Bridge  Method 

For  the  proper  use  of  the  bridge  method  it  is  required 
that  the  conductor  on  which  the  fault  is  located  shall 
not  be  burned  apart,  and  also  that  a  clear  conductor  of 
the  same  length  and  of  approximately  the  same  size, 
running  between  the  two  points  which  constitute  the 
ends  of  the  conductor  at  fault,  shall  be  available.  This 
is  not  always  the  case.  For  instance,  in  the  case  of  a 
three-conductor  feeder,  all  three  conductors  may  be 
short-circuited  and  grounded,  or  one  or  more  of  them 
may  be  burned  apart,  and  no  other  feeder  of  the  same 
length  running  between  the  same  two  points  may  be 
available  at  the  proper  time.  Furthermore,  the  bridge 
method  can  never  be  used  when  the  cable  or  circuit 
at  fault  is  alive  on  high  potential. 

In  cases  where  one  or  more  conductors  are  burned 
apart  but  not  grounded  the  fault  can  be  approximately 
located  by  measuring  the  capacity  of  a  conductor  on 
either  side  of  the  fault.  This  method  will  not  apply, 
however,  if  the  two  sections  of  the  conductor  are 
grounded. 

Effect  of  Pulsating  Currents 

Owing  to  the  limitations  of  the  resistance  and  capac- 
ity methods,  various  methods  have  been  devised  for 
locating  faults  by  passing  alternating  or  pulsating  cur- 
rent through  the  conductor  to  the  fault  and  then  with 
an  exploring  coil  and  telephone  receiver,  or  some  similar 
form  of  detector,  proceeding  to  test  for  the  presence  of 
the  tracing  current  at  various  points  along  the  cable. 
This  is  done  until  the  fault  is  passed,  when  under  the 
proper  conditions  the  tracing  current  will  disappear. 
This  method  is  fairly  satisfactory  under  all  conditions 
involving  a  ground  of  very  low  resistance  on  one  or  more 
conductors  or  a  short  circuit  of  very  low  resistance 
between  two  or  more  conductors.  But  in  cases  involv- 
ing high  or  moderate  resistance  of  grounds  or  short 
circuits  the  method  quite  frequently  fails.  This  is  due 
to  the  fact  that  under  conditions  of  moderate  or  high 
resistance  a  potential  is  set  up  at  the  fault  by  the  trac- 
ing current,  and  this  potential  causes  a  current  to  flow 
beyond  the  fault,  owing  to  the  capacity  between  conduc- 
tor and  ground  or  between  two  conductors. 

In  practice  this  defect  has  proved  to  be  so  serious  that 
the  method  in  itself  has  come  to  be  regarded  as  almost 
entirely    non-dependable.     Gross    errors    in    indicating 


the  location  of  faults  have  come  to  be  regarded  as  the 
rule  rather  than  the  exception.  For  instance,  in  one 
particular  case  involving  a  three-conductor  feeder  ap- 
proximately li  miles  (2.4  km.)  in  length  a  fault  oc- 
curred in  the  section  immediately  outside  of  the  station, 
at  one  end  of  the  feeder.  Interrupted  direct  current 
was  applied  from  the  station  and  indications  were  ob- 
tained at  points  along  the  feeder  almost  to  the  opposite 
end,  thus  giving  an  indication  almost  100  per  cent 
incorrect. 

The  Direct-Current  Method 

The  ideal  form  of  current  for  use  as  tracing  current 
is  that  involving  no  changes  of  value,  or,  in  other  words, 
direct  current.  But  for  this  form  of  tracing  current 
it  is  obvious  that  some  method  of  detection  other  than 


DETECTOR  SET  DEVELOPED  BY   UNITED   ELECTRIC   LIGHT  &   POWER 

COMPANY  FOR  LOCATING  CABLE  FAULTS  WITH 

DIRECT   CURRENT 

the  ordinary  exploring  coil  must  be  used.  A  method 
of  detection  for  use  on  direct  current  has  been  de- 
veloped. The  elements  of  this  method  are  shown  in 
Fig.  1. 

Direct  current  is  applied  from  one  end  of  the  feeder 
in  a  manner  similar  to  that  used  in  the  case  of  alternat- 
ing current.  An  interrupter  is  used,  but  the  period 
of  interruption  is  very  slow,  being  in  the  neighborhood 
of  two  seconds  for  each  complete  cycle.  That  is,  the 
cycle  consists  of  a  period  of  one  second  on  and  one 
second  off.  It  has  been  found  that  with  this  period  of 
interruption  the  capacity  effect  of  the  cable  is  entirely 
negligible,  and  no  matter  how  high  the  resistance  of 
the  fault  may  be,  no  current  in  the  conductor  beyond 
the  fault  can  be  detected  by  ordinary  methods,  except 
perhaps  a  click  in  the  telephones  at  the  instant  of  mak- 
ing or  breaking  the  circuit. 
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The  principal  element  of  this  system  is  found  in  the 
detecting  instrument  shown  in  the  upper  right-hand 
part  of  the  illustration.  Basically,  this  is  a  generator, 
either  alternating  current  or  direct  current,  having  a 
field  which  consists  of  two  halves  "of  soft  iron.  This 
field  is  arranged  to  clamp  around  the  cable.  The  arm- 
ature is  revolved  by  means  of  a  crank  and  gears,  and 
the  resulting  emf.  is  impressed  upon  a  telephone  re- 
ceiver.    The  field  is  excited  by  the  direct  current  pass- 
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FIG.  1 — DIRECT  CURRENT  IN  THIS  METHOD  OF  LOCATING  FAULTS 

PRODUCES  THE  EXCITATION  FOR  THE  MAGNETO  FIELD 

The  circuit  is  periodically  interrupted  to  enable  the  obsetver 
to  distingruish  the  difference  between  the  sound  produced  by  the 
fault  current  and  any  stray  currents  that  may  be  present. 

ing  through  the  grounded  conductor  of  the  cable.  The 
object  of  the  periodic  interruption  of  this  current  is  to 
enable  the  observer  to  distinguish  between  the  effects 
of  residual  magnetism  in  the  field  pieces  of  the  instru- 
ment (or  stray  fields  in  the  vicinity)  and  the  field  pro- 
duced by  the  current  through  the  grounded  conductor. 
Thus,  though  the  observer  may  hear  a  sound  constantly 
in  the  telephones  due  to  residual  magnetism  or  stray 
fields,  still  he  is  able  to  detect  the  periodic  variations  of 
this  sound  due  to  the  current  through  the  conductor. 

Detecting  Apparatus  for  the 
Direct-Current  Method 

The  simple  apparatus,  shown  in  Fig.  1,  will  give 
comparatively  good  results  in  cases  where  direct  cur- 
rent of  6  amp.  or  8  amp.  through  the  fault  can  be  ob- 
tained. However,  it  is  frequently  impossible  to  obtain 
a  current  of  this  magnitude  at  ordinary  voltages,  owing 
to  the  fact  that  the  resistance  of  the  fault  is  quite  often 
comparatively  high.  In  order  to  detect  currents  of 
smaller  magnitude  than  this,  it  has  been  found  neces- 
sary to  make  certain  additions  to  the  detecting  appa- 
ratus. A  diagram  of  the  complete  apparatus,  using  a 
telephone  receiver  as  the  indicator,  is  given  in  Fig.  2. 

The  generator  has  a  comparatively  low  speed  and  if 
slip  rings  were  used  would  give  an  alternating  current 
of  about  15  cycles  when  the  crank  is  turned  at  a  mod- 
erate rate.  Instead  of  slip  rings  a  two-segment  com- 
mutator is  used,  which  gives  a  unidirectional  emf.  with 
a  corresponding  freciuency  of  pulsation.  The  peaks  of 
this  emf.  are  smoothed  out  by  means  of  a  condenser. 
Since  the  frequency  of  15  cycles  or  thirty  pulsations  is 
too  low  for  good  audibility,  an  interrupter  in  the  form 
of  a  buzzer  operated  by  a  small  battery  has  been  added 
to  make  and  break  the  telephone  circuit.  In  addition  to 
this  a  coil  for  neutralizing  residual  magnetism  or  stray 
fields  due  to  direct  current  flowing  through  the  sheath 
of  the  cable  has  been  added. 

This  coil  is  excited  from  a  battery  similar  to  the  one 


which  operates  the  buzzer,  and  the  current  is  adjusted 
by  means  of  the  rheostat  shown  in  the  lower  part  of 
Fig.  2.  By  means  of  the  coil  and  this  rheostat  a  flux 
passing  through  the  field  pieces  of  the  instrument  in 
either  direction  can  be  neutralized  if  constant.  The 
procedure  is  the  first  to  clamp  the  instrument  around  the 
cable  and  then  to  revolve  the  armature  and  listen  for 
constant  sound  in  the  telephones.  The  rheostat  is 
then  adjusted  for  minimum  constant  sound.  As  soon  as 
this  is  done  the  periodic  rise  and  fall  of  sound  due  to 
the  tracing  current  can  be  heard.  It  will  be  noted  that 
the  same  switch  which  is  used  to  open  the  buzzer  cir- 
cuit also  opens  the  neutralizing  coil  circuit.  This  pro- 
vides against  leaving  the  neutralizing  circuit  closed  and 
thereby  exhausting  the  battery,  for  the  buzzer  will 
give  a  warning  sound  until  the  circuit  is  opened. 

The  first  outfit  of  this  type  was  placed  in  service  in 
June,  1920,  and  the  complete  apparatus  is  shown  in  the 
photograph.  The  complete  outfit  is  contained  in  a 
sheet-metal  case,  which  also  provides  mounting  for  the 
switch,  rheostat,  batteries  and  buzzer. 

The  inside  diameter  of  the  field  pieces  when  closed  is 
approximately  6  in.  (15  cm.),  which  permits  the  ap- 
paratus to  be  clamped  around  three-conductor  cable 
having  a  protective  covering  of  cement.  The  gears 
are  inclosed  in  a  protective  case  of  sheet  brass.  The 
buzzer  is  mounted  on  leather  straps  in  the  lower  part 
of  the  case  to  reduce  noise.  With  an  outfit  of  this 
type  it  is  practicable  to  detect  tracing  current  of  the 
order  of  2  amp.  or  3  amp.  The  telephone  receiver  as  an 
indicator  has  the  advantage  of  simplicity,  ruggedness 
and  sensitivity.  However,  its  use  involves  several  ob- 
jectionable features,  as  enumerated  below: 

1.  It  is  practically  impossible  to  reduce  the  con- 
stant sound  in  the  receivers  to  zero.  This  is  due  to  the 
fact  that  while  it  is  possible  to  reduce  the  average  value 
of  unidirectional  current  to  zero,  still,  owing  to  local 
magnetic  circuits  in  pole  faces  and  residual  magnetism 
in  the  armature  itself,  a  certain  amount  of  fluctuating 
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FIG.    2 — DETECTING    APPARATUS    USED    WHERE    FAULT    CURRENT 
IS  OF  LOW  VALUE 

current  will  remain  in  the  telephone  circuit,  regardless 
of  the  position  of  the  neutralizing  rheostat. 

2.  The  use  of  telephone  receivers  does  not  provide 
an  exact  measurement  of  the  amount  of  tracing  cur- 
rent. It  is  important  to  obtain  such  measurement  be- 
cause of  the  presence  of  tracing  current  flowing  along 
the  sheath  of  the  cable,  as  will  be  shovm  further  on. 

3.  When  telephone  receivers  are  used  the  stray  cur- 
rent neutralizing  coil  does  not  provide  for  neutralizing 
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stray  alternating  current  in  the  sheath  of  the  cable  or 
stray  alternating  field.s.  This  is  taken  care  of  to  some 
extent  by  the  condenser  shunted  across  the  armature 
terminals.  But  it  is  impossible  entirely  to  neutralize 
stray  alternating  current  of  a  certain  character  without 
the  use  of  condensers  of  large  size,  which  would  make 
the  apparatus  cumbersome.  These  dilliculties  are  ovei-- 
come  by  the  use  of  a  direct  current  millivoltmeter  as  an 
indicator,  as  shown  in  Fig.  3. 

Since  the  moving  element  of  the  millivoltmeter  cannot 
follow  the  fluctuations  of  induced  alternating  current  of 
the  usual  frequencies  or  the  fluctuations  produced  by 
the  revolving  armature  of  the  instrument,  a  true  indica- 
tion of  the  average  unidirectional  current  is  given,  and 
disturbances  produced  by  stray  alternating  fields,  or 
stray  alternating  current  in  the  sheath  of  the  cable,  are 
entirely  eliminated.  Furthermore,  the  swings  of  the 
needle,  due  to  the  periodic  application  of  tracing  cur- 
rent, give  a  fairly  accurate  indication  of  the  amount 
of  tracing  which  is  flowing  through  the  cable.  Of 
course,  the  amount  of  indication  varies  somewhat  with 
the  speed  at  which  the  crank  of  the  instrument  is 
turned,  but  it  is  not  necessary  to  time  this  speed  accu- 
rately in  order  to  obtain  the  degree  of  accuracy  which 
is  required  for  practical  purposes. 

In  order  to  use  the  detector  set  with  a  millivoltmeter, 
the  instrument  is  clamped  around  the  cable,  the  arm- 
ature then  being  revolved  and  the  neutralizing  rheo- 
stat adjusted  until  the  average  indication  of  the  needle 
is  in  the  neighborhood  of  zero.  The  instrument  used 
is  one  which  has  the  zero  point  in  the  center  of  the 
scale.  After  the  rheostat  is  adjusted  the  observer 
continues  to  turn  the  crank,  and  if  he  should  be 
between  the  point  of  application  of  tracing  current 
and  the  fault,  the  needle  of  the  millivoltmeter  will 
periodically  swing  first  to  one  side  of  zero  and  then  the 
other,  following  the  periodic  application  and  removal 
of  the  tracing  current  made  by  the  motor  driven  inter- 
rupter. 

Variability  of  Stray  Current  and  Stray 
Fields  Causes  Trouble 

The  instrument  shown  in  Fig.  3  can  without  difliculty 
be  constructed  for  almost  any  degree  of  sensitivity. 
In  fact,  it  can  be  constructed  to  detect  direct  current 
of  the  order  of  a  small  fraction  of  an  ampere.  The 
sensitivity  is  only  a  question  of  size  and  material  of 
pole  pieces,  winding  of  the  armature,  speed  of  armature 
and  sensitivity  of  the  millivoltmeter.  In  practice  the 
limiting  factor  has  been  found  to  be  the  effect  of  stray 
fields  and  stray  direct  current  in  the  sheath  of  the 
cable.  A  stray  field,  if  constant,  can  be  neutralized  in 
practically  any  amount  by  means  of  the  stray-current 
neutralizing  coil.  However,  under  conditions  encoun- 
tered ordinarily  there  are  always  fluctuations  in  stray 
fields  and  stray  current.  This  is  due  to  changes  in 
load  on  circuits  carrying  direct  current,  changes  in 
stray  ground  currents  due  to  passing  trolley  cars,  and 
other  such  causes  as  these. 

Under  conditions  encountered  in  the  business  dis- 
tricts of  New  York  City  it  has  been  found  that  fluctua- 
tions of  stray  current  will  be  encountered  of  such  mag- 
nitude as  to  render  the  indication  of  tracing  current 
somewhat  uncertain,  if  the  value  of  tracing  current  is 
reduced  to  less  than  approximately  1  amp.  However, 
in  certain  cases  current  as  low  as  0.5  amp.  has  been 
used.     In  the  majority  of  cases  it  is  not  diflficult  to  ob- 


tain 1  amp.  or  more  through  the  fault  at  120  volts 
direct  current.  If  the  resistance  of  the  fault  is  of  such 
value  as  to  limit  the  current  to  less  than  1  amp.,  it  is 
usually  possible  to  decrease  the  resistance  of  the  fault  by 
applying  high  potential  for  a  short  length  of  time  and 
thereby  burning  the  fault  to  a  lower  resistance. 

If  the  interrupter  shown  in  Fig.  1  be  replaced  by  a 
reversing  switch,  and  if  the  current  be  reversed  at 
each  operation  of  the  switch,  instead  of  interrupted,  the 
effect  on  the  millivoltmeter  of  Fig.  3  will  be  doubled, 
reducing  the  amount  of  tracing  current  required  for 
positive  operation  to  0.5  amp.  instead  of  1  amp. 

Pendulum  Method  of  Eliminating  Fluctuations 
Due  to  Stray  Current 

Occasionally  faults  are  encountered  where  the  resist- 
ance is  so  high  as  to  limit  the  tracing  current  to  a 
small  fraction  of  an  ampere  at  ordinary  voltages  of 
direct  current  and  where  it  is  practically  impossible  to 
reduce  the  resistance  of  the  fault  by  burning  with  high 
potential.  In  cases  of  this  kind  it  is  usually  impossible 
to  locate  the  fault  by  means  of  the  apparatus  described 
above  without  certain  modifications,  for  in  such  cases 
the  fluctuations  due  to  stray  current  are  of  sufficient 
magnitude  to  drown  out  the  fluctuations  due  to  tracing 
current.  However,  the  effects  of  stray  current  can  be 
considerably  reduced  by  "tuning"  the  millivoltmeter 
to  correspond  with  the  period  of  the  applied  trac- 
ing current.  The  fluctuations  caused  by  stray  current 
will  then  remain  constant,  while  those  caused  by  the 
tracing  current  can  be  multiplied  many  times.  The 
details  of  the  tuned  method  are  as  follows: 

The  millivoltmeter  must  be  devoid  of  all  damping  so 
that  the  moving  element  will  swing  freely  with  a  nat- 
ural period  in  the  neighborhood  of  one  or  two  seconds. 
A  meter  of  this  type  can  be  very  easily  constructed 
from  an  ordinary  D'Arsonval  type  of  millivoltmeter  by 
rewinding  the  moving  element  on  a  frame  of  non-metal- 
lic material. 

Some  provision  must  be  made  for  adjusting  the 
period  of  the  instrument  by  changing  the  length  of  the 
spring  or  by  moving  adjustable  weights  toward  or  from 
the  pivot  of  the  moving  element,  or  by  some  other 
similar  means.  The  interrupter  must  have  an  abso- 
lutely constant  period,  which  need  not,  however,  be  ad- 
justable. In  cases  where  alternating-current  supply  of 
very  close  frequency  regulation  is  available,  this  can  be 
accomplished  by  using  a  synchronous  motor  to  drive 
the  interrupter. 

Another  alternative  is  the  use  of  a  pendulum  contact. 
This  method  is  under  development  at  the  present  time, 
and  it  is  not  kno\vn  to  what  limits  it  may  be  carried 
under  practical  conditions.  However,  it  has  been  pos- 
sible during  laboratory  experiments  to  multiply  the  in- 
dication of  an  instrument  by  80  or  90  by  the  applica- 
tion of  current  periodically,  with  a  frequency  corre- 
sponding to  the  natural  period  of  the  instrument.  It  is 
believed  that  after  this  method  is  fully  developed,  it 
will  be  possible  to  detect  a  periodic  tracing  current  of 
the  order  of  a  very  small  fraction  of  an  ampere  under 
the  conditions  of  stray  current  interference  which  are 
usually  encountered. 

In  all  cases  of  faults  on  transmission  feeders  where 
one  clear  conductor  of  the  same  feeder  or  a  similar 
conductor  of  the  same  length  running  between  the 
same  two  points  is  available  the  bridge  method  of 
testing  should  be  used  to  approximately  locate  faults. 
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A  test  of  this  kind,  however,  should  be  depended  on 
only  for  an  approximate  location.  For  instance,  in  the 
case  of  a  transmission  feeder  of  8  miles  or  10  miles  (13 
km.  or  16  km.)  length,  a  bridge  test  should  locate  the 
fault  within  1,500  ft.  (450  m.)  or  2,000  ft.  (600  m.),  if 
conditions  are  favorable.  This  test  should  then  be 
supplemented  by  the  direct-current  tracing-current 
method,  and  the  indicator  described  above  should  be 
used  in  the  vicinity  of  the  location  indicated  by  the 
bridge  method  to  determine  definitely  the  section  of 
cable  in  which  the  fault  is  located. 

In  case  two  or  more  conductoi-s  are  burned  apart  and 
grounded,  or  in  cases  where  all  three  conductors  of  a 
three-conductor  feeder  are  short-circuited  or  grounded, 
it  will  usually  be  impossible  to  use  the  bridge  method 
of  location.  In  such  cases,  if  one  or  more  conductors 
are  grounded  at  the  fault,  it  is  possible  to  locate  the 
fault  accurately  by  means  of  the  direct-current  tracing- 
current  method. 

Tracing  Grounds  on  Live  Circuits 

In  the  case  of  ungrounded  high-tension  circuits 
where  single-conductor  cable  is  used,  quite  frequently 
one  conductor  may  become  grounded  without  affecting 
the  other  conductors,  and  in  such  cases  (on  distribution 
circuits  for  instance)    it  may  be  desirable  to  keep  the 
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circuit  in  service  while  locating  the  fault.  The  direct- 
current  tracing-current  method  of  fault  location  offers 
A  very  suitable  means  for  locating  a  fault  of  this  kind. 

If  the  connections  in  Fig.  3  are  used,  the  indication 
is  not  affected  by  the  alternating-current  fields,  and 
hence  the  load  current  flowing  in  cable  will  not  in- 
terfere with  the  work  of  locating  the  fault.  How- 
ever, in  cases  of  this  kind  it  is  necessary  to  clamp  the 
instrument  around  all  three  conductors  of  a  three-phase 
circuit  in  order  to  avoid  error  due  to  tracing  current 
passing  through  the  transformers  or  other  apparatus 
which  may  be  connected  to  the  circuit. 

The  above  method  of  locating  faults  depends  upon 
obtaining  a  ground  on  one  or  more  conductors  at  the 
fault.  In  a  case  where  short  circuit  occurs  between 
two  conductors  with  no  ground,  the  system  is  not  well 
suited  to  hunting  the  trouble,  for  the  tracing  current 
returning  from  the  fault  over  the  other  conductor  al- 
most or  entirely  neutralizes  the  effect  of  the  conductor 
current  from  the  point  of  application  to  the  fault. 

In  other  words,  in  case  of  a  .short  circuit  between  two 
or  more  conductors  without  a  ground  the  application 
of  very  high  values  of  tracing  current  is  necessary  to 
give  an   indication.     However,   owing  to  the  physical 


characteristics  of  the  cable,  almost  any  type  of  fault 
will  in  the  majority  of  cases  cause  a  ground  on  one  or 
more  conductors,  and  in  most  cases  where  a  ground  is 
not  formed  a  ground  on  one  or  more  conductors  at  the 
fault  can  be  obtained  by  applying  high  potential  between 
the  conductors  and  ground  and  thereby  burning  the  in- 
sulation, which  in  all  probability  is  already  partially 
charred. 

The  proper  operation  of  the  direct-curi'ent  tracing- 
current  method,  therefore,  depends  upon  conditions 
which  will  cause  the  tracing  current  to  pass  away  from 
the  cable  into  the  ground  at  a  point  very  near  the 
fault.  This  is  usually  the  case  in  systems  where  iron 
ducts  are  used,  but  in  systems  using  tile  duct  cases 
are  quite  frequently  encountered  where  a  large  portion 
of  the  tracing  current  passes  into  the  lead  sheath  of  the 
cable  and  continues  along  the  sheath  for  a  considerable 
distance  in  either  direction  or  both  directions  from  the 
fault. 

In  duct  systems  where  cases  of  this  kind  are  likely  to 
occur  it  is  necessary  to  use  some  method  of  detecting  the 
sheath  current  and  distinguishing  it  from  the  tracing 
current  flowing  through  the  conductor.  Heavy  copper 
clamps  are  placed  around  the  conductor  at  points  as 
widely  separated  as  possible  (in  a  manhole  this  will,  of 
course,  be  at  opposite  duct  edges),  and  these  clamps 
are  connected  together  by  a  heavy  copper  shunt. 

Owing  to  contact  resistance  of  the  copper  clamp  it 
is  usually  impossible  to  reduce  the  sheath  current  to 
a  negligible  value  in  case  it  is  present  in  any  large 
amount.  However,  a  noticeable  reduction  is  obtained, 
and  by  opening  and  closing  a  switch  in  the  shunt  the 
comparative  amount  of  sheath  current  can  be  deter- 
mined. If  the  indication  of  the  millivoltmeter  is  re- 
duced when  the  switch  is  closed,  this  indicates  that  the 
instrument  is  indicating  sheath  current  only,  and  hence 
the  location  at  which  the  reading  is  being  taken  is  be- 
yond the  fault.  If  when  the  switch  is  closed  the  indica- 
tion of  the  millivoltmeter  is  increased,  this  indicates  that 
the  instrument  is  reading  both  conductor  current  and 
sheath  current,  and  that  the  location  at  which  the 
reading  is  being  taken  is  between  the  point  of  applica- 
tion and  the  fault. 

As  a  final  and  accurate  check  on  sheath  current,  the 
effect  of  this  current  can  be  entirely  eliminated  by 
cutting  a  ring  out  of  the  sheath  at  a  point  on  each  side 
of  the  place  where  the  fault  is  suspected  to  be.  In 
case  the  fault  is  not  found  to  be  at  the  suspected  loca- 
tion, the  lead  can  usually  be  replaced  without  disturb- 
ing the  insulation  or  making  a  new  joint.  If  the  fault 
is  at  the  suspected  location,  no  cable  except  that  at 
the  faulty  section  will  be  involved  and  it  will  not  be 
necessary  to  replace  the  lead. 

The  direct-current  method  never  fails  to  locate  a 
fault  surely  and  accurately  if  a  sufficient  indication 
can  be  obtained  to  overcome  stray-current  fluctuations 
and  if  sheath  current  is  properly  taken  into  account. 
Furthermore,  direct  comparison  between  the  use  of 
direct  current  and  alternating  current  or  pulsating  cur- 
rent has  repeatedly  shown  the  former  method  to  be  far 
superior  to  the  latter  in  the  matter  of  accuracy. 

As  an  example  might  be  given  the  case  mentioned  in 
the  first  part  of  this  article  where  the  pulsating  current 
method  gave  an  indication  nearly  100  per  cent  incorrect. 
In  this  case  direct-current  tracing  current  was  applied 
to  check  the  results  obtained,  and  the  fault  was  at  once 
located  at  the  opposite  end  of  the  feeder. 
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TO  ASCERTAIN  if  there  are  sound  theoretical, 
practical  and  economic  reasons  for  the  line- 
insulation  standards  which  have  grown  up  in 
America,  the  writer  has  made  a  thorough 
study  and  presents  his  findings  here.  In  making  this 
survey  it  was  borne  in  mind  that  theory  and  practice 
agree  if  theory  contains  all  of  the  variables  of  practice. 
It  is  not  always  possible  to  anticipate  all  of  the  variables 
of  practice  in  laboratory  work.  Laboratoi-y  and  theo- 
retical work,  however,  admit  of  a  logical  start  in  any 
new  field  and,  coupled  with  practical  observation  and 
experience,  result  in  the  best  conclusions. 

Modern  standards  require  uninterrupted  service. 
Line  insulation  must  be  selected  accordingly.  In  this 
connection  it  is  very  important  to  have  certain  standard 
steps  in  voltage.  These  should  be  as  few  as  possible 
and   preferably   in   multiples   of  a  given   voltage.     The 


cause  a  definite  but  very  small  time  is  required  for  a 
spark  to  form  which  depends  upon  the  design  and  upon 
the  rapidity  at  which  the  voltage  is  applied.  Higher 
voltages  are  required  in  the  case  of  lightning,  where 
the  voltages  are  applied  very  rapidly  and  the  time  is,  " 
therefore,  limited.  Such  rapidly  applied  voltages  are 
said  to  have  steep  wave  front.  Spark-over  does  not 
occur  when  the  normal  frequency  spark-over  voltage  is 
reached  by  the  rapidly  increasing  impulse  voltage,  but 
some  time  later  when  this  voltage  has  reached  a  higher 
value. 

Referring  to  Fig.  1,  the  spark-over  voltage  of  a  given 
insulator  is  f„  and  always  practically  constant,  if  the 
time  of  application  is  not  limited.  Spark-over  may  take 
place  after  the  continuously  applied  voltage  e,  has  been 
on  for  some  time  (,.  If  a  voltage  increasing  at  a  rapid 
rate  as  represented  by  A,  in  Fig.  1,  is  applied,  spark- 
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-IMPULSE    SPARK-OVER    VOLTAGE    IS    IIICHER    THAN    FOR    NORMAL    FREQUENCY.       FIG. 

FIG.  3 — VARIATION  OF  AIR  DENSITY  WITH  ALTITUDE 
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object  is,  of  course,  the  possibility  of  good  insulation  at 
a  minimum  of  cost  and  minimum  time  of  replacement  in 
case  of  trouble. 

The  factors  determining  the  spark-over  and  puncture 
voltages  of  insulators  and  bushings  will  first  be  dis- 
cussed as  it  is  necessary  to  bear  these  in  mind  while 
drawing  conclusions  regarding  the  desirability  of  any 
standard  routine  or  design  tests.*  This  information, 
coupled  later  with  a  consideration  of  the  results  of 
practical  operation,  will  make  it  possible  better  to  de- 
cide the  value  of  standard  tests  as  a  criterion  in  antici- 
pating the  suitability  of  insulators  for  a  given  duty. 

The  main  insulation  of  any  transmission  line  is  the 
air  in  which  the  conductors  are  immersed.  It  seems 
appropriate,  therefore,  to  discuss  the  subject  of  corona 
in  the  final  section. 

EFFhXT  OF  Lightning  on  Insul.\tors 
Insulators  of  diflferent  designs  may  have  equal  normal 
frequency  spark-over  voltages  but  greatly  different  im- 
pulse or  lightning  spark-over  voltages.f     This  is  be- 

•Spark-ovpv — ,nn  arc,  or  .sp.qrk.  over  the  ln.<!ulator  surface  through 
tlie  air;  puncture — electrical  breakdown  of  the  solid  Insulation. 

TNormal  frequency- — any  low  operating  frequency  as  for  In- 
stance. 60  cycle:  lightning  voltages— time  of  application  In  the 
order  of  a  millionth  of  a  second  or  micro-second. 

IOC 


over  will  not  take  place  when  the  continuously  applied 
spark-over  voltage  p,  is  reached,  as  the  time  f,  is  re- 
quired at  this  voltage.  The  spark  will  begin  to  form 
when  the  voltage  reaches  the  value  e„  however.  The 
voltage  will,  therefore,  rise  above  e,,  and  spark-over  will 
take  place  after  the  time  t.  has  elapsed  and  the  voltage 
has  risen  to  e,.  When  the  voltage  is  applied  at  a  more 
rapid  rate  along  wave  B,  the  spark,  as  before,  will  begin 
to  form  when  voltage  e,  is  reached.  The  voltage  will 
continue  to  rise  and  reach  the  value  f,  during  the  time 
^  before  spark-over  occurs.  Thus,  on  account  of  the 
time  lag,  when  voltage  is  applied  at  a  very  rapid  rate, 
as  by  an  impulse,  spark-over  does  not  occur  when  the 
continuously  applied  breakdown  voltage  is  reached.  The 
voltage  "overshoots"  this  value  during  the  time  that 
rupture  is  taking  place.  The  excess  in  voltage  is  greater 
and  the  time  lag  less  the  greater  the  rate  of  application. 
The  time  lag  for  any  given  gap  or  insulation  has  thus 
not  a  fixed  value  but  depends  on  the  wave  shape  of  the 
impulse  or  rate  of  application  of  the  voltage.  In  mak- 
ing a  study  of  such  phenomena  it  is  necessary  to  use 
certain  definite  wave  shapes.  The  ratio  between  the 
impulse  spark-over  voltage  and  the  normal  frequency 
spark-over  voltage  has  been  termed  the  impulse  ratio. 
I 
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TABLE  I— IMPULSE  SPARK-OVER  OF  INSUL.\TORS 


.No. 
I 

2 


Type 
Petticoat 
Smooth 


Spark-Over 
Kv.,  60-Cycle 
Dry  Wet 

100  67 


Impulse  Spark-Over 

Kv.  (Single  Half-Cycle, 

200  Kilocvcles  Sine 

Wave) 

Dry  Wet 

142  140 


100 


50 


105 


105 


Impulse 
Ratio 

1.42 
1.05 


The  impulse  ratio  is  very  high  for  steep  wave  fronts 
and  approaches  unity  for  "low-frequency"  surges.  For 
a  given  impulse  the  impulse  ratio  is  lower  for  smooth 
insulators  than  for  insulators  with  properly  designed 
petticoats  or  corrugations.  An  e.xample  of  the  varia- 
tion of  the  impulse  ratio  for  two  different  insulator 
designs  is  given  in  Table  I. 

It  will  be  noted  that  although  both  insulators  have 
the  same  60-cycle  or  normal  frequency  spark-over  volt- 
age, the  "lightning"  spark-over  voltage  of  insulator  No. 
1  is  about  40  per  cent  higher  than  the  "lightning" 
spark-over  voltage  of  insulator  No.  2.  The  impulse 
used  was  a  single  half-cycle  of  a  200-kilocycle  wave  as 
*hown  in  Fig.  2.    With  a  steeper  impulse  the  difference 


sure  is  low  the  spark-over  voltage  is  much  lower  than 
at  sea  level.  Generally  the  spark-over  voltage  decreases 
approximately  as  the  air  density.  A  curve  of  variation 
of  air  density  with  altitude  is  given  in  Fig.  3.  The 
values  of  B,  or  correction  factor,  are  in  terms  of  unity 
at  76-cm.  barometer  (30-in.)  and  25  deg.  C.  Thus, 
from  this  curve  the  approximate  spark-over  voltage  at 
5,000  ft.  (1,500  m.)  altitude  would  be  82  per  cent  of 
the  spark-over  voltage  at  sea  level  (25  deg.  C). 

The  correction  factor  is  calculated  as  follows; 
8  =   (3.926)   -^   (273  +  t) , 
where 

b  ^=  barometric  pressure  in  centimeters, 
t  ^=  temperature  in  deg.  C. 

If  e  is  the  spark-over  voltage  at  sea-level  at  25  deg.  C, 
the  spark-over  voltage  at  some  other  value  of  8  is 
e,  =  ^e 

Rain  greatly  lowers  the  60-cycle  spark-over  voltage 
of  insulators  but  has  very  little  effect  on  the  impulse 
spark-over  voltage  for  steep  wave  fronts. 

Figs.  4,  5,  6  and  7  give  the  wet  and  dry  60-cycle  and 
impulse  spark-over  voltages  for  typical  designs  at  vari- 
ous air  densities.    The  voltages  are  in  terms  of  root- 
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FIGS.  4  AND   ")—  SIXTY-CYCLE  AND  IIVIPULSE  SPARK-OVER  CURVES    FOR     SUSPENSION     INSULATORS.        FIGS.     6     AND     7 — SIXTY-CYCLE 
AND  IMPULSE  SPARK-OVER  CURVES  FOR  PIN  INSULATOR  AND  TRANSFORMBHl  BUSHING 


would  be  greater.  Lightning  would  be  less  likely  to 
cause  spark-over  of  insulator  No.  1.  Rain  does  not 
greatly  decrease  the  lightning  spark-over  voltage.  Be- 
cause of  this  the  probability  of  failure  due  to  steep- 
wave-front  disturbances  is  greatly  decreased.  For  "low- 
frequency"  surges  the  wet  spark-over  voltage  ap- 
proache.s  the  60-cycle  wet  spark-over  voltage.  The 
effect  of  steepness  of  wave  front  may  be  seen  by  refer- 
ence to  Table  II. 

In  practice  the  lightning-arrester  gap  should  have  a 
low  impulse  ratio,  the  line  insulators  and  bushings  a 
high  impulse  ratio.  In  fact,  the  author's  attention  was 
first  called  to  this  phenomenon  on  an  operating  line. 
A  bushing  was  "protected"  by  a  horn  gap  set  at  about 
half  the  60-cycle  or  normal-frequency  spark-over  volt- 
age of  the  bushing.  Lightning  always  caused  the  bush- 
ing to  spark  over.  It  was  found  that  the  lightning 
spark-over  of  that  particular  design  of  bushing  was 
less  than  the  lightning  spark-over  voltage  of  the  horn 
set  at  half  the  60-cycle  spark-over  voltage  of  the 
bushing. 

Effect  ok  Altitude  on  Spark-over  Voltages 

The  spark-over  voltage  of  an  insulator  or  bushing 
decreases  with  the  air  density,  or  pressure  and  tem- 
perature.    At  high  altitudes  where  the  barometric  pres- 


mean-square  or  effective  values.  Altitudes  correspond- 
ing to  3  may  be  found  from  Fig.  3.  These  tests  show 
that  the  ratio  between  the  60-cycle  dry  and  rain  spark- 
over  voltages  remains  approximately  constant  for  dif- 
ferent values  of  S. 

Figs.  4,  5,  6  and  7  show  also  that  the  steep  wave 
front  impulse  spark-over  voltage  is  not  greatly  lowered 
by  rain.    The  impulse  ratio  increases  with  decreasing  8. 

Dust  and  Salt  Lower  Spajik-over  Voltage 

Insulators  and  bushings  are  occasionally  placed  where 
they  become  coated  with  dust,  salt,  etc.  When  the  coat- 
ing becomes  moist  the  spark-over  voltage  is  very  low. 
This  is  especially  bad  when  the  moisture  is  due  to  fog 
or  condensation  as  the  whole  surface  of  the  insulator 
becomes  coated  and  conducting.  The  break-down  volt- 
age is  then  quite  low.    Condensation  of  moisture  on  a 

TABLE  n— IMPULSE  SPARK-OVER  OF  SUSPENSION  INSULATORS 

60-Cyclo  lOO-Kiloryclc  500-Kilorycle 

Spark-Over  Impulse  Impulse 

Kv.  Spark-Over  Spark-Over 

Dry       Wet  Dry       Wet  Dry       Wet 
A     Two-piece    susnenBion    with 

pctticoatB 1)2           72  118         114  165       162 

B     Two-piece    suspcneion    with 

petticoats lift           70  128         125  172       168 
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clean  in.sulalor  geneially  does  not  seriously  lower  its 
strength. 

In  making  rain  tests  the  spark-over  voltage  varies 
considerably  with  the  resistance  of  the  water.  It  is 
generally  desirable  to  use  water  with  a  specific  resist- 
ance of  about  10,000  ohms  per  centimeter  cube  or 
higher. 

Causes  for  Deterioration  of  Porcelain 

The  apparent  deterioration  of  porcelain  is  generally 
due  to  one  of  the  following  causes: 

1.  Gradual  mechanical  cracking  due  to  expansion  of 
cement  or  tight-fitting  metal  parts,  or  to  internal  firing 
strains  or  brittle  porcelain. 

2.  Gradual  abson^tion  of  moisture  due  to  porosity. 
The   greater   part    of   the    trouble   has    been    due   to 

cracking  under  stresses  caused  by  expansion  of  cement 
or  of  tight-fitting  or  cemented-in  metal  parts.  Cracking 
may  also  be  caused  by  uneven  expansion  in  very  thick 
porcelain  parts  of  different  shapes. 

Mechanically,  porcelain  would  never  be  selected  as  a 
line  support.  It  is  unreliable  in  tension,  subject  to 
cracking,  and  if  made  in  large  pieces  subject  to  porosity. 
The  greatest  care  is  necessary  in  manufacture  to  secure 
a  uniform,  tough,  non-brittle  material,  free  from  poros- 
ity. Unfortunately  it  is  the  only  material  known  at  the 
present  time  that  will  withstand  the  weather  without 
the  carbonization  and  deterioration  of  organic  com- 
pounds under  the  electrical  stress. 

Often  after  three  to  five  years  of  more  or  less  success- 
ful operation  insulators  selected  by  the  most  careful 
electrical  tests  begin  to  fail. 

The  foregoing  causes  of  deterioration  are  well  verified 
in  practice  because  the  type  of  insulator  in  which  the 
porcelain  units  are  strung  together  by  loose-fitting 
metal  parts  or  cables  shows  no  deterioration  after  ten 
years  or  more  of  service.  This  was  found  to  be  true 
even  in  some  of  the  earlier  units  made  of  poor  material. 
The  absorption  of  moisture  seems  to  be  due  to  a  con- 
siderable extent  to  breathing.  The  presence  of  a  damp 
sponge  of  cement  is  thus  also  undesirable  from  this 
standpoint  as  it  keeps  moist  the  air  breathed  by  the 
porcelain. 

The  solution  of  the  deterioration  problem  seems  to 
be  to  start  with  a  design  as  free  as  possible  from  ex- 
pansion troubles  and  the  selection  of  a  tough,  non-porous 
porcelain.  Years  of  service  have  been  the  best  criterion 
of  design.  Regarding  the  selection  of  material,  no  pres- 
ent practical  electrical  test  will  anticipate  future  crack- 
ing due  to  internal  strains  or  brittle  porcelain  or  will 
indicate  porosity  in  dry  porcelain.  The  desired  results 
can  probably  best  be  attained  by  testing  a  small  per- 
centage of  the  product  to  destruction  from  day  to  day 
after  the  usual  electrical  and  inspection  tests  have  been 
made,  the  object  being  to  determine  if  the  product  is 
up  to  the  standard  and  of  uniform  quality.  This  idea 
is  not  new  but  is  used  in  the  manufacture  of  lamps  and 
in  other  industries.  Electrical,  mechanical  and  porosity 
uniformity  tests  are  necessary.  Extremely  accurate 
tests  are  not  necessary,  but  it  is  necessary  to  have  tests 
that  can  be  quickly  made  so  that  any  fault  can  be  at 
once  detected  and  remedied. 

In  our  investigations  we  made  first  the  electrical  tests, 
followed  by  mechanical  impact  tests  to  destruction. 
Samples  were  then  taken  from  the  head  and  thick  parts 
of  the  units  and  subjected  to  a  porosity  test.  In  this 
test  the  samples  were  placed  in  a  dye  solution  under 
pressure,   after   which   the   depth   of  penetration    was 


noted.  The  porcelain  was  placed  in  three  arbitrary 
mechanical  and  porosity  grades  and  a  graphical  chart 
made  indicating  the  percentage  in  each. 

Mechanical  Strength  and  Porosity  Are 
Important 

It  is  evident  that  the  mechanical  and  porosity  char- 
acteristics are  as  important  as  the  electrical.  An  in- 
sulator with  high  initial  electrical  strength  is  of  little 
value  if  it  eventually  cracks  or  becomes  conducting 
owing  to  porosity. 

Combined  electrical  and  mechanical  tests  are  some- 
times made.  For  instance,  a  suspension  insulator  is  put 
in  tension  and  voltage  is  applied  simultaneously.  After 
a  certain  tension  is  reached  the  percentage  failures  in- 
crease very  rapidly.  It  is  found,  however,  that  the 
number  of  failures  is  not  connected  with  the  combined 
electrical  and  mechanical  tests.  It  will  be  found  that 
practically  the  same  percentage  of  failures  occurs 
whether  the  voltage  is  applied  simultaneously  with  the 
mechanical  test  or  following  it.  It  is  also  very  im- 
portant that  insulators  be  non-porous. 

Puncture. — In  making  routine  electrical  tests  it  is 
important  that  they  be  of  such  a  nature  that  the  insu- 
lation is  not  damaged. 

The  characteristic  voltage-time  puncture  curve  for 
an  actual  insulator  is  show^n  in  Fig.  8.    It  will  be  noted 
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FIG.  8 — VOLTAGE-TIME  PUNCTURE  CURVE  OF  LINE  INSULATORS 

that  if  any  voltage  above  a  certain  Ibced  value  is  applied 
(o  the  insulator,  puncture  will  occur  after  some  definite 
time.  The  application  of  any  voltage  above  the  value 
that  causes  failure  in  infinite  time  will  injure  the  insu- 
lation. The  amount  of  injury  \\i\\  depend  upKjn  the 
voltage  and  time  of  application.  Long-time  high-volt- 
age tests  at  operating  frequency  are  not  logical  as  there 
is  nothing  to  be  gained  from  them  and  they  mean  a 
likelihood  of  serious  damage  without  any  external  evi- 
dence. 

The  effects  of  very  high  lightning  voltages  are  cumu- 
lative as  may  be  illustrated  by  the  following  test  made 
on  8.2-mm.  oiled  pressboard: 
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Kv.  Maximum  of 
Impulse  Applied 

100 

MO 

ISO 

155 

165 


Number  to  Cause 
Breakdown 

X 

100 

16 

2 

I 


All  "infinite"  number  of  lightning  strokes  at  100  kv. 
failed  to  cause  puncture.  At  150  kv.  sixteen  strokes 
were  required,  yet  there  was  no  external  indication  of 
failure  up  to  the  fifteenth  stroke. 

Discussion  of  Electrical  Tests. — Various  kinds  of  elec- 
trical tests  have  been  suggested  or  advocated  from  time 
to  time  as  a  means  of  detecting  porous  porcelain  or 
other  faults  in  insulators.  No  electrical  test  is  known 
that  will  anticipate  mechanical  failure  or  detect  porous 
material  when  it  is  dry.  It  may  be  useful,  however,  to 
outline  the  characteristics  of  the  various  tests,  most  of 
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which  are  of  interest  only  in  the  study  of  design  and 
in  developmental  work: 

1.  The  60-cycle  test,  or  test  at  operating  frequency, 
is  the  best  for  general  use  and  is  most  practical  and 
desirable  as  a  standard  test.  It  can  be  quite  accurately 
reproduced.  It  is  the  most  effective  in  testing  either 
old  or  new  insulators.  It  will  readily  puncture  porous 
insulators  that  have  absorbed  moisture. 

2.  Resistance  measurements  are  generally  of  use  only 
in  detecting  porous  or  cracked  insulators  that  have  ab- 
sorbed moisture.  On  new  dry  material  it  indicates  little 
even  when  measurements  are  made  at  50  kv.  or  100  kv. 

3.  Damped  high-frequency  tests  are  often  made.  Gen- 
erally a  frequency  of  the  order  of  100  kilocycles  is  used. 
This  is  obtained  from  an  oscillating  circuit  giving  120 
vei-j-  highly  damped  wave  trains  per  second.  It  acts  as 
a  series  of  impulses.  Because  of  time  lag  a  higher  volt- 
age can  be  applied  without  spark-over  than  at  60  cycles. 
It  will  not  detect  old  porous  insulators  that  have  ab- 
sorbed moisture.  The  discharge  has  a  tendency  to 
.spread  over  the  insulator  surface,  and  it  may  thus  detect 
flaws  in  the  petticoats  more  readily  than  some  other 
tests.  It  is  not  desirable  as  a  standard  because  it  is 
very  difficult  to  duplicate  results.  The  test  is  affected 
by  the  capacity  of  the  test  piece,  etc. 

4.  The  impulse  test  is  of  use  as  a  design  test  in  de- 
termining the  impulse  ratio,  etc. 

5.  Undamped  high-frequency  tests  will  cause  failure 
in  insulators  at  very  low  voltage  because  of  heat.  It  is 
a  condition  that  does  not  occur  on  transmission  lines. 

6.  The  direct-current  spark-over  voltage  is  approxi- 
mately V2  X  the  60-cycle  spark-over  voltage.  It  varies 
somewhat  depending  upon  whether  the  cap  is  positive 
or  negative.  The  puncture  voltage  is  relatively  much 
higher. 

7.  The  60-cycle  test  has  the  desirable  characteristics 
of  all  the  ofher  tests,  except  that  possibly  it  does  not  so 
readily  detect  flaws  in  petticoats.  This  feature  is  not 
always  important  but  can  be  added  to  the  60-cycle  test 
by  making  the  arc  of  the  insulator  part  of  an  oscillatory 
circuit  by  limiting  the  current  in  the  arc  by  resistance. 
By  this  means  the  oscillatory  wave  is  superposed  upon 
the  60-cycle  wave. 

In  making  measurements  the  sphere  gap  should  be 
used  for  oscillatory  or  transient  voltages,  the  sphere 
gap,  a  step-down  transformer  or  a  voltmeter  coil  with  a 
crest  voltmeter  for  60-cycle  voltages.  Tests  should  be 
made  with  one  side  grounded. 

The  following  record  of  tests  on  5-mm.  oiled  press- 
board  is  an  example  of  the  great  difference  in  the  effect 
of  various  tests  on  the  puncture  of  insulators: 


Maximum  Kv., 
Application  for  Sixty  Seconds 

60  cycles   185 

High-frequency  alternator, 

90.000   cycles    20 


Dam 


Tipcd  oscillation.^,  train  frequency 
120  per  second),  200,000  cycles.. 120 


Ratio  of  Puncture  to  Spark-over. — It  is  now  generally 
conceded  that  an  insulator  should  be  so  designed  that 
it  will  spark-over  repeatedly  without  puncture.  The 
ratio  of  spark-over  to  puncture  should,  therefore,  be 
such  that  the  spark-over  voltage  will  not  damage  the 
insulation. 

In  an  early  issue  of  the  Electrical  World  a  continu- 
ation of  this  di.scuHsion  will  appear,  covering  the  char- 
acteristics of  insulators  for  very  high  voltage,  the  de- 
velopment of  factors  of  safety  and  insulator  selection. 


Repair  and  Inspection  of 
Hydraulic  Turbines 

When  to  Take  Machines  Out  of  Service — Having  Re- 
pair Parts  and  Tools  in  Readiness  for^Work — 
Gaining  Access  to  Different  Parts 

By  L.  W.  Wyss 

Iron   Mountain    (Mich.)    Electric  Light  &  Power   Company 

THE  time  to  take  hydraulic  turbines  out  of  service 
for  internal  inspections  and  repairs  is  governed 
by  the  load  conditions  of  the  plant  or  system.  If 
the  system  is  combined  steam  and  hydraulic,  the  tur- 
bine shut-down  should  be  made  during  a  period  w^hen 
no  extra  coal  will  be  consumed  at  the  steam  plant 
if  possible.  In  order  to  do  this  the  work  may  have 
to  be  done  during  low-water  periods,  or  on  Sundays 
and  other  holidays.  If  all  of  the  turbines  in  a  station 
are  needed  to  utilize  the  total  river  flow  and  it  is 
desired  to  shut  down  a  turbine  for  a  certain  period, 
the  plant  may  be  so  loaded  as  to  lower  the  reservoir 
elevation  sufficiently  to  insure  that  the  surplus  will  fill 
the  reservoir  instead  of  going  over  the  spillway  while 
the  shut-down  lasts.  This  would,  of  coui'se,  not  be 
practicable  if  the  plant  were  alreadv  running  with  full 
load  or  if  the  extra  load  to  lower  the  pond  could  not 
be  obtained.  Some  plants  have  no  reservoir  capacity, 
while  others  must  maintain  a  steady  flowage  for  down- 
stream plants.  These  conditions  would  prevent  using- 
the  above-mentioned  scheme. 

When  inspecting  turbines  it  is  advisable  to  learn 
what  repair  parts  will  be  needed  in  the  future.  Then 
the  work  should  be  planned  ahead  so  that  it  can  be 
done  in  as  short  a  time  as  possible. 

In  the  case  of  a  large  turbine  being  out  of  service 
and  coal  having  to  be  used  during  the  shut-down,  every 
possible  scheme  for  cutting  down  the  period  of  outage 
should  be  employed.  If  the  work  is  new  to  the  crew 
employed,  some  advance  instructions  are  advisable.  The 
l)ower-house  crane  should  be  in  first-class  condition  and 
a  signal  system  decided  on.  Sets  of  steel-rope  slings 
should  be  in  readiness  to  facilitate  the  dismantling  and 
assembling  of  heavy  machinery.  The  repair  man  can 
copy  the  erector  who  avoids  the  clamping  and  unclamp- 
ing  of  his  hoisting  cables  and  instead  has  a  few  slings 
which  he  can  attach  through  eye-bolts,  etc.,  using  a 
bolt  to  hold  cable.  Some  spare  nuts  and  bolts  are 
convenient  to  have  on  hand  in  case  any  are  lost  or 
damaged.  It  may  be  necessary  to  make  some  special 
wrenches  to  speed  up  the  work,  and  it  is  advisable 
to  have  all  of  the  tools  ready.  Setscrews  and  bolt 
threads  which  are  to  be  submerged  should  always  be 
covered  with  red  or  white  lead  when  assembling. 

In  order  to  make  repairs,  especially  with  vertical 
units,  it.  is  often  necessary  to  dismantle  the  generator; 
but  at  a  few  plants  of  the  latest  design  the  large 
vertical  single  runners  may  be  taken  out  through  the 
draft  chamber  if  need  be.  It  may  be  necessary  to  drain 
the  draft  tubes  for  certain  work,  in  which  case  slots 
can  be  provided  for  stop  logs  to  keep  the  tailwater 
out  and  pumps  used  to  empty  the  draft  tube.  Holes 
may  be  drilled  in  turbine  penstocks  which  will  allow 
cables  to  pass  through  and  permit  using  the  crane  to 
handle  machinery  inside.  These  holes  can  later  be 
tapped  and  plugged. 

As  the  latest  turbines  seldom  have  more  than  two 
runners  and  since  exposed  gate  mechanisms  are  gaining 
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prestige,  interior  inspection  of  them  is  much  simpler 
than  that  of  turbines  with  as  many  as  eight  runners 
and  all  gate  mechanism  submerged — a  typical  form  of 
installation  a  few  years  ago.  Runners  should  be 
inspected  to  see  that  there  are  no  blocks  of  wood  lodged 
in  between  the  vanes  and  that  the  vanes  are  not  cracked 
or  corroded  excessively.  Corrosion  is  usually  observed 
on  the  backs  of  the  runner  vanes  where  voids  are  formed 
at  part-gate  opening.  Grease  plugs  are  provided  on 
some  turbines  so  that  grease  can  be  inserted  by  hand 
or  with  a  grea.se  gun  to  lubricate  the  gate  machinery. 
All  of  the  wloket  gates  should  be  inspected  to  see  that 
they  open  and  close  properly  and  that  there  is  no 
excessive  wear  in  the  links  or  gate-shaft  connections. 
Such  wear  may  prevent  the  gates  from  opening  wide, 
cutting  down  the  waterwheel  output,  or  from  closing 
tight  so  that  it  is  difficult  to  stop  the  unit.  Besides, 
water  is  wasted  during  shut-down. 

The  lignum  vitse  used  for  submerged  turbine  bearings 
should  be  examined  to  see  that  it  is  not  rough  and 
that  the  shaft  is  not  cut  or  worn.  The  bearings  should 
also  be  set  in  their  proper  positions  so  that  they  will 
carry  their  proportionate  parts  of  the  weight  of  a  hori- 
zontal shaft,  and  in  case  the  shaft  is  vertical  they 
should  be  set  so  that  they  hold  the  shaft  in  proper 
alignment. 

Erecting  engineers  use  levels  or  similar  instruments 
to  align  shafts,  but  it  is  exceedingly  difficult  to  obtain 
an  accurate  level  reading  on  a  corroded  or  pitted  shaft 
that  has  been  in  service  a  year  or  more.  This  difficulty 
may  be  overcome  by  inserting  a  thickness  gage  at 
diflFerent  points  around  the  circumference  of  the  runner 
at  the  stationary  speed  ring  (also  called  running  joint) 
where  there  may  be  clearances  of  about  A  in.  (0.8 
mm.), 

Ths;8e  points  can  be  reached  when  the  wicket 
gates  are  wide  open.  Provided  the  speed  ring  is  not 
worn"  it  will  serve  as  a  guide  to  determine  the  shaft 
alignment.  When  adjusting  the  jackscrews  care  must 
be  exercised  to  draw  all  screws  on  each  side  of  the 
bearing  to  the  same  tension,  otherwise  the  lignum-vitse 
block  will  not  line  up  with  the  shaft  and  will  wear 
■rapidly. 

Double-runner  horizontal  units  often  have  a  center 
"bearing  inside  the  draft  chamber  accessible  through  a 
sealed  manhole.  This  bearing  can  be  adjusted  to  carr>' 
its  proportional  part  of  the  weight  after  the  end  bear- 
ings are  set  correctly.  These  center  bearings  may  be 
rather  difficult  to  inspect  or  replace  and  some  sort  of 
scaffold  must  be  arranged  for  the  work.  Removing 
the  lower  part  of  the  bearing  housing  gives  access  to 
the  lignum-vitfe  block.  The  center  bearings,  with  which 
the  w-riter  has  had  experience,  have  had  this  housing 
held  in  place  with  about  six  vertical  machine  screws. 
To  lower  the  housing  two  of  the  setscrews  were 
removed  and  threaded  bolts  were  screwed  in  their  place. 
Nuts  were  then  screwed  up  on  these  bolts  to  hold  the 
'housing  while  the  remaining  screws  were  removed.  The 
housing  could  be  lowered  by  turning  the  nuts  down  on 
the  bolts. 

It  is  of  the  utmost  importance  to  prevent  the  runner, 
^speed  ring  or  seal  rings  from  wearing  (owing  to  the 
.-shaft  being  out  of  alignment)  because  leakage  of  water 
■will  ensue,  cutting  down  the  efficiency,  causing  end 
thrusts  and  possibly  bearing  troubles.  When  seal  rings 
are  worn  they  can  be  replaced  with  some  degree  of 
convenience;  however,  large  runner  or  speed  rings  are 


very  expensive  to  replace.  While  inside  the  turbine  it 
may  be  a  good  idea  to  look  over  the  grease  pipes  which 
convey  grease  to  the  bearings  and  also  to  clean  the 
screens  where  water  is  taken  for  gages,  water-cooled 
bearings,  etc. 

Where  ring-oiled  babbitt  bearings  are  employed  for 
horizontal  shafts  access  thereto  is  usually  provided  by 
some  sort  of  steel  or  concrete  inspection  tunnels.  Since 
the  satisfactory.,  performance  of  a  vertical  turbine 
depends  upon  the-  degree  of  generator-bearing  perfec- 
tion,  ample   att«ffition   should   be   given    these   parts. 

It  is  often  inconvenient  to  .shut  the  water  off  from 
a  turbine  to  repack  packing  glands  on  the  main  shaft, 
gate  .shaft  or  ind;ividiial  wicket-gate  shafts,  so  it  should 
be  done  while  tlfie  turbine  receives  its  regular  inspec- 
tion. While  .square  hydraulic  packing  is  usually  used, 
some  water-plant  men  prefer  round  packing  because  its 
elasticity  holds  the  water  with  relatively  little  com- 
pression compared  to  square  packing.  At  one  plant 
containing  exposed-gate  machinery  and  non-adjustable 
wicket-gate  glands  trouble  was  encountered  with  water 
leaking  until  soft  round  packing  containing  a  rubber 
center  was  used. 

As  the  shaft  is  usually  damp  just  outside  the  packing 
gland,  it  corrodes  there.  For  this  reason  it  is  advisable 
to  keep  the  gland  as  full  as  possible,  because  where  the 
packing  bears  on  the  shaft  it  is  kept  clean.  However, 
if  a  shaft  runs  a  few  months  with  the  stuffing  gland 
drawn  up  nearly  tight  and  then  is  repacked,  the  rough 
shaft  may  ruin  the  new  packing  unless  the  rust  is 
polished  off. 

While  most  glands  are  packed  to  withstand  water 
pressure,  som^have  to  prevent  air  from  leaking  into 
ter.  To  assure  a  good  vacuum  seal  water 
Jto  a  gland  through  a  pipe  connected  to 
^These  glands  can  be  packed  without 
ter  off  from  the  penstock.  Just  enough 
le  packing  moist  should  be  allowed  to 
seep  through  a  packing  gland.  The  vicinity  of  a  gland 
is  often  an  eyesore  because  the  dripping  water  is  not 
handled  properly.  Some  funnels  and  piping  made  to 
meet  the  individual  requirements  are  advisable  to 
improve  the  appearance. 


the  draft  char 
is  discharged 
the   penstock, 
shutting  the 
water  to  keej 


Mercury-Vapor  Lamp  for  Alternating 
Current 

ANEW  form  of  high-voltage  alternating-current 
mercury  lamp  developed  by  Henri  Georges  was  de- 
scribed recently  in  the  Revue  Generale  d£  VElectricite. 
In  ordinary  circumstances  it  is  only  possible  to  run  such 
lamps  on  an  alternating  supply  by  the  use  of  special 
electrodes.  M.  Georges,  however,  overcomes  the  diffi- 
culty by  introducing  neon  gas  into  the  tube,  which  is  of 
quartz. 

The  lamp  is  connected  to  a  110/3,000-volt  trans- 
former and  when  first  switched  on  exhibits  the 
characteristic  spectrum  of  luminescent  neon.  This, 
however,  is  quickly  replaced  by  the  mercury  spectrum 
as  the  mercury  volatilizes,  and  in  seven  minutes  the 
lamp  attains  a  steady  state.  There  is  then  a  drop  of 
125  volts  per  inch  (50  volts  per  cm.)  of  tube,  and  an 
internal  temperature  of  1,300  deg.  Fahr.  (700  deg.  C.) 
is  attained.  The  present  lamp  takes  1  amp.  at  2,250 
volts,  but  it  is  hoped  to  construct  lamps  taking  up  to  10 
kw.  and  furnishing  the  most  powerful  source  of  ultra- 
violet energy  known. 
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A  service  where  speed  and  avoidance  of 
congestion  are  important. 


Are  Beiuff 

Saved  in 

Many  Fields 

by  Using 

Electric  Tractors 


Electric  tractors  are  particularly  advan- 
tageous on  grades. 


.Siveral  trailers,  each  the  equivalent  of  several  band  trucks.       Avoiding  the   delays   which   result   from   ingress   and   egress 
being  pulled  by  one  tractor.  of  hand  truckers. 


Simpllnlty  of  electric  tractors  permits  use  of  any  kind  of  labor        Internal  transportation   Is  a  large  field  for  electric  tractors. 


Central-Station  Costs  and  Income 

Tendencies  that  Appear  Under  Present  Conditions  —Vigorous  Efforts  Are  Apparent  to  Increase 

Plant  Efficiency  and  Render  Larger  Service  in  Face  of  Higher  Costs     Larger 

Revenue  Helping  to  Meet  Unusual  Requirements 


WAR-TIME  service  problems  of  New  Eng- 
land central  stations  were  reviewed  in  an 
extended  article  in  the  Electrical  World 
of  May  17,  1919,  page  1007,  special 
emphasis  being  laid  upon  the  plant  expansion  forced 
upon  the  companies  by  the  great  conflict,  increased  costs 
of  operation  and  enormously  enlarged  outputs.  How 
well  these  central  stations  "did  their  bit"  is  established 
for  all  time,  and  what  was  true  of  New  England 
applied  similarly  to  other  parts  of  the  country.  It  is 
now  possil)le  to  examine  typical  central-station  opera- 
tions since  the  war  attained  its  height,  and  by  plotting 


capacity  and  connected  load  curves  from  1917  forward. 
With  interconnection  local  loads  can  be  handled  with 
smaller  installations,  so  that  the  ratio  of  connected  load 
to  plant  rating  can  safely  be  increased.  A  better 
diversity-factor  goes  with  the  larger  connected  load,  it 
is  safe  to  say,  and  this  element,  combined  with  the 
ability  to  exchange  reserve  capacity  at  convenient  times, 
means  a  relatively  smaller  investment  for  a  given 
volume  of  business.  Only  about  one-half  these  com- 
panies as  yet  make  extended  use  of  interconnection,  so 
that  the  benefits  would  be  much  more  evident  were  the 
practice  common  to  all. 


A-A  Avg  <..4.  .,,.: ^  ,     •. .v.-Ar MM. by Sfeam 
B-B  Avg.  Cost  of  Production  per  kvi^-hn  MfyL(Steat 
C-C    "      .»    .»      iabor     .♦     »♦   m 
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1920 


no      1 — AGGREGATE    COMBINKI)    GROWTH    IN    CONNECTED    LOAD,    GENERATING-PLANT    RATINGS    AND    TOTAL   CUSTOMERS    OF    TWELVE 

.MASSACHUSETTS  STATIONS.      KIG.  2 — AVERAGE  COST  OF  PRODICING   ELECTRICAL   ENERGY   IN    MASSACHUSETTS   INCREASED 

C.5  PER  CENT  FROM  1914  TO  1920.     FIG.  3 — NET  OPERATING  INCOME  REACHED  LOWEST  LEVEL  IN  1918 


the  operations  of  a  representative  group  of  companies 
from  1914  to  1920  inclusive  to  analyze  the  tendencies 
of  the  full  period  and  in  .so  doing  draw  the  inevitable 
conclusion  that  the  prosperity  of  the  industry,  of  which 
these  companies  are  a  partial  cross-section,  demands 
scientific  administration,  broad  direction  and  a  plane 
of  income  far  above  former  levels  if  the  public  is  to  be 
served  properly. 

Twelve  Massachusetts  central  stations  have  been 
n:rouped  in  deriving  the  combined  charts  presented,  viz., 
the  companies  at  Brockton.  Cambridge,  Fall  River,  Fitch- 
burg,  Haverhill,  Lawrence,  Lowell,  Lynn,  New  Bedford, 
Salem,  Springfield  and  Worcester.  Fig.  1  shows  the 
growth  in  connected  load,  generating  plant  ratings  and 
total  customers  for  the  seven  years.  The  twelve  plants 
were  more  than  doubled  in  capacity,  and  the  increase 
from  year  to  year  paralleled  the  connected  load,  although 
the  development  of  the  interconnection  idea  may  be 
responsible    for    a    perceptible    "spread"    between    the 


The  number  of  customers  served  by  the  twelve 
stations  increased  to  nearly  three  times  the  total  of 
1914,  or  to  about  140,000.  So  much  emphasis  has  been 
laid  upon  the  growth  of  these  plants  in  industrial  load 
that  this  evidence  of  a  more  popularized  service  is  most 
gratifying.  As  1.85  kw.  of  plant  rating  is  required  per 
customer  today,  compared  with  2.14  kw.  per  customer  in 
1914,  it  appears  that  care  has  been  taken  to  make  the 
investment  work  harder,  thus  tending  to  reduce  the 
burden  upon  the  public  for  a  given  service. 

The  increased  cost  of  coal  during  this  period  has  been 
the  most  striking  single  item  of  op)erating  e.Kpense. 
Fig.  4  shows  that  the  twelve  companies  paid  nearly  $9 
per  ton  for  fuel  during  the  last  two  years,  compared 
with  about  $4.20  from  1914  to  1916  inclusive.  Not- 
withstanding the  difficulty  experienced  in  obtaining  coal 
of  high  quality  during  the  height  of  the  war,  the  actual 
coal  consumption  per  kilowatt-hour  produced  in  the 
steam  plants  shows  a  progressive  decrease  from  slightly 
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over  3  lb.  for  the  twelve  stations  averaged  in  1914  to 
about  2.4  lb.  in  1920.  It  is  interesting  to  learn  that  a 
decided  improvement  in  the  load  factors  of  individual 
stations  has  been  attained  during  the  past  few  years, 
partly  as  a  result  of  the  expansion  of  output  and  partly 
owing  to  more  skillful  management  of  plants.  In  the 
year  ended  June  30,  1920,  the  following  load  factors 
were  attained  by  the  several  companies,  defining  the 
load  factor  as  the  ratio  of  the  average  load  at  the 
station  buses  for  the  entire  year  (including  both 
generated  and  purchased  energy)  to  the  maximum  load 
<;arried  on  the  system : 


Load  Factor 
per  Cent 

Brockton 38.8 

Cambridge    36.2 

Fan    River 35.9 

Fitchburg 44.0 

Haverhill   28.0 

Lawrence    34.5 

Lowell    38.4 


Load  Factor 
per  Cent 

Lynn    36.3 

New  Bedford   40.2 

Salem     39. S 

Springfield    28.4 

Worcester 30.6 

Boston  Edison 41.0 


Many  former  analyses  of  Massachusetts  central- 
station  operation,  dating  back  five  to  ten  years,  showed 
load  factors  ranging  fi-om  25  to  35  per  cent. 

The  ascending  cost  of  coal  during  the  war  period, 
and  after  the  signing  of  the  armistice,  in  fact,  was  so 
rapid  that  it  increased  the  coal  cost  per  kilowatt-hour 
manufactured  in  the  steam  stations  far  above  the  pre- 
war level.  Roughly,  this  increase  was  from  6  mills  to  12 
mills  from  1914  to  1919  in  the  twelve  stations.  The 
value  of  coal  as  war  material  appears  in  the  early 
and  rapid  rise  in  its  cost  even  two  years  before  the 
United  States  entered  the  conflict.  Fig.  2  shows  the 
increase  in  the  fuel  cost  per  kilowatt-hour  in  the  twelve 
stations,  computed  upon  steam-generated  energy  alone. 
On  the  same  chart  are  plotted  curves  showing  the  varia- 
tions in  labor  cost  per  total  kilowatt-hours  produced  in 
the  twelve  plants  and  in  the  average  total  cost  of  pro- 
duction in  these  plants,  including  both  steam  and  hydro- 
electric energy  but  not  purchased  energy. 

The  total  cost  of  production  increased  only  about  58 
per  cent  against  practically  a  100  per  cent  increase  in 
fuel  cost  between  1914  and  1919.  One  reason  for  this 
was  the  increased  use  of  hydro-electric  energy  and 
another  was  the  remarkably  steady  curve  of  labor 
-cost  per  kilowatt-hour  manufactured.  Although  wages 
of  operators  advanced  all  along  the  line,  the  increased 
outputs  of  the  plants  practically  offset  these  advances, 
the  twelve  plants  averaging  not  far  from  2  mills  per 
kilowatt-hour  manufactured  throughout  the  greater 
part  of  the  period  analyzed.  It  should  also  be  borne  in 
mind  that  as  the  policy  of  interconnection  developed 
large  blocks  of  energy  were  interchanged  between  plants 
with  very  little  increase  in  labor  requirements. 

To  compare  the  operations  from  the  commercial 
standpoint,  data  based  upon  the  energy  sold  are  most 
helpful,  and  Fig.  3  shows  the  combined  results  of  the 
twelve  companies  averaged  per  kilowatt-hour  delivered 
to  customers.  The  total  operating  expenses  of  the  com- 
panies decreased  from  about  2.75  cents  in  1914  to  about 
2.3  cents  in  1917,  and  then  rose  rapidly  to  a  maximum 
of  about  2.8  cents  in  1919.  Production  costs  rose  so 
much  that  the  net  operating  income  per  kilowatt-hour 
fell  off  sharply  from  about  1.75  cents  in  1914  to  1916 
■down  to  about  1.05  cents  in  1918.  Along  with  this 
•decline  went  the  dividends  per  kilowatt-hour  sold,  which 
"dropped  in  the  eight  electric  companies  of  the  group 
(gas  combination  companies  were  not  plotted  as  to 
dividends)   from  about  1  cent  per  kilowatt-hour  sold  to 


about  0.46  cent.  Management  expenses,  distribution 
expenses  and  taxes  per  kilowatt-hour  sold  did  not  change 
as  materially,  and  owing  to  increased  outputs  some 
good  declines  in  these  were  obtained.  Total  taxes,  of 
course,  rose  substantially  during  these  years. 

Before  1917  was  far  advanced  toward  its  close  the 
need  of  increased  rates  became  apparent  to  the 
managers  of  central  stations,  and  rising  cost  of  com- 
modities in  general  accustomed  the  public  to  paying 
more  for  products  and  service  of  all  sorts.  Rate 
increases  were  put  into  effect  in  many  companies,  in 
the  form  of  coal  clauses,  percentage  increases  or  sur- 
charges on  bills  for  energy.  Fig.  5  shows  the  average 
revenues  derived  per  kilowatt-hour  sold  for  commercial 
lighting,  power  and  total  sales  of  energy  in  the  twelve 
companies.  When  the  war  broke  out  these  companies 
were  selling  energy  for  commercial  lighting  at  an 
average  of  about  8.9  cents  per  kilowatt-hour  and  power 
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FIG.  4  —  FUEL  BURNED  PER  KILOWATT-HOUR  GENERATED  BY 
TWELVE  MASSACHUSETTS  COMPANIES  DECREASHH)  FROM  3.05 
LB.  IN  1914  TO  2.48  LB.  IN  1920.  FIG.  5  —  AVERAGE  INCOME 
FROM  COMMERCIAL  LIGHTING  AND  POWER  OF  TWELVE  MASSA- 
CHUSETTS COMPANIES 

at  about  2.5  cents.  Increases  in  output  unaccompanied 
by  immediate  sharp  advances  in  operating  costs, 
coupled  in  some  cases  by  a  continuation  of  the  policy  of 
lowering  rates  from  time  to  time  as  business  developed, 
brought  down  the  average  yield  per  kilowatt-hour  to 
about  8.4  cents  for  commercial  lighting  in  1917  and  for 
power  to  about  2.1  cents.  From  these  low  points  the 
rate  revisions  forced  by  war  prices  resulted  in  higher 
average  returns  in  following  years,  but  the  actual  aver- 
age return  per  total  kilowatt-hours  sold  did  not  increase 
until  1918.  This  was  probably  due  to  the  increased  sale 
of  energy  between  companies,  which  involved  the  inter- 
change of  large  blocks  at  comparatively  low  rates.  At 
the  close  of  the  war  the  commercial  lighting  return 
among  those  companies  was  about  whei-e  it  was  at  the 
beginning,  and  the  power  yield  per  kilowatt-hour  was 
perhaps  a  little  better.  Both  lighting  and  power  yields 
are  now  on  higher  planes  than  the  pre-war  figures 
occupied,  but  rate  adjustments  upward  are  still  pro- 
ceeding and  the  further  advance  of  the  net  income  is 
becoming  appreciated  as  necessary  by  both  the  public 
and  the  companies,  in  order  that  capital  needed  for 
expansion  shall  flow  into  the  utility  field.  The  evidence 
of  recovery,  although  slow,  afforded  by  such  charts  as 
the  foregoing  is  an  encouraging  sign  to  believers  in  the 
stability  of  electric  utilities. 


Status  of  Austrian  Electrical  Industry 

Although  the  Austrian  Republic  Is  Broken  Down  Politically  and  Economically,  the  Industrial 

Future  of  the  Nation  Under  Possible  Conditions  of  Electrical  Development  Has 

Elements  of  Promise  -  Market  in  Eastern  Europe  for  Austrian  Products 

By  I.  SEIDENER  and  A.  GRUENHUT 

Editors  "Elektrotechnik  und  Maechinenbau" 


WHILE  it  would  be  possible  to  malte  a  very 
pessimistic  skeleii  of  conditions  in  Aus- 
tria at  present,  nevertheless  a  bright 
future  awaits  the  electrical  industry  of 
that  country  if  it  is  sulliciently  supported.  When  it  is 
considered  that  the  sales  territory  of  eastern  Europe 
can  be  reached  with  smaller  freight  charges  than  from 
the  United  States,  it  becomes  clear  that  the  starting  up 
of  new  industries  in  Austria  furnishes  a  brilliant  op- 
portunity for  American  capital. 

There  is  a  deplorable  atjsence  of  mineral  resources, 
but  the  country  possesses  a  wealth  of  water  power  which 
could  be  developed  at  a  reasonable  expenditure  owing 
to  low  building  costs  and  to  the  fact  that  wages  are 
much  lower  than  in  the  United  States.  For  a  thorough 
understanding  of  the  prol)lems  which  would  face  inter- 
ested capital  a  knowledge  of  the  political  and  economical 
situation  resulting  from  the  war  is  essential. 

It  is  easier  to  divide  a  nation  politically  with  one 
stroke  of  the  pen  than  it  is  to  adjust  the  economic  rela- 
tions of  the  divided  parts.  Agriculture,  commerce,  in- 
dustry and  transportation  formed  a  tie  that  nourished 
and  supported  the  tremendous  organization  of  the  old 
dual  monarchy  of  Austria-Hungary. 

Division  of  the  Monarchy  After  the  War 

The  effects  of  the  war  have  shown  themselves  most 
plainly  in  the  destruction  of  the  monarchy,  which  fell 
apart  like  an  arch  from  which  the  centerstone  had  been 
taken.  After  the  partition  l)y  which  parts  of  the  empire 
were  assigned  to  Czechoslovakia,  Poland,  Rumania, 
Italy  and  Jugoslavia,  or  the  so-called  national  states,  the 
Austrian  Republic  was  reduced  to  an  area  of  32,800 
square  miles  (85,000  sq.km.),  with  a  population  of 
6,500,000.  Of  this  population  about  one-third  lives  in 
the  city  of  Vienna.  The  old  monarchy  had  an  area  of 
260,000  square  miles  (673,000  sq.km.),  with  a  popula- 
tion of  50,000,000.  In  other  words,  the  present  republic 
is  one-eighth  the  size  of  the  fallen  empire. 

Like  all  industries  of  the  old  empire,  the  electrical 
industry  has  been  influenced  by  the  tremendous  changes 
of  late  years.  Large  concerns  in  Vienna  have  been 
separated  from  their  branches  and  installation  bureaus 
in  the  national  states.  These  territories  of  trade  have 
not'  only  been  separated  politically  but  also  cut  off  eco- 
nomically through  the  establishment  of  export  and  im- 
port regulations.  As  a  result  of  these  restrictions  and 
difficult  formalities  the  economical  condition  of  all  con- 
cerned has  been  reduced  to  a  state  recalling  the  Middle 
Ages.  The  reduction  of  freight  and  passenger  transpox"- 
tation  and  the  decreased  efficiency  of  telegraph  and 
telephone  service  are  also  contributing  factors  to  the 
chaotic  situation. 

Not  only  have  the  selling  organizations,  been  disar- 
ranged through  the  separation  of  the  different  states 
but  production  also  has  felt  its  influence  deeply.  It  is 
true  that  the  change  of  the  industry  from  a  war  to  a 
peace  basis  was  accomplished  without  delay  through  the 
efficiency  and  ability  of  manufacturers  and  employees. 


but  the  new  policy  of  separation  worked  more  hardship 
than  the  war  blockade.  The  electrical  industry  formerly 
obtained  coal,  coke  and  lubricating  oils  from  Poland, 
coal,  coke,  pig  iron,  steel  castings,  forgings,  paper  linen 
and  cotton  thread  as  cable  materials,  insulation  for 
pipe  covering,  glass  and  porcelain  for  insulators,  appa- 
ratus and  lighting  fixtures  and  chemicals  for  the  dif- 
ferent processes  from  Bohemia. 

The  local  steel  and  rolling  mills  cannot  produce  cast- 
iron  and  steel  shapes  for  dynamos  and  transformers  ^ 
without  coal  and  coke,  which  is  found  in  German  Aus- 
tria in  small  quantities.  There  is  therefore  a  scarcity  of 
raw  materials  which  could  formerly  be  obtained  in  any 
quantity.  Particularly  depressing  is  the  scarcity  of  coal, 
and  as  a  large  majority  of  power  plants  are  steam 
driven,  the  result  is  a  drastic  reduction  in  output.  Many 
factories  now  produce  their  own  electricity,  but  these 
also  are  no  better  off,  since  they  have  to  buy  American 
or  English  coal  at  fabulous  prices.  The  basis  ot  price 
calculation  has  therefore  had  to  be  revised  with  the 
rising  prices  of  materials  and  wages. 

The  impossibility  of  keeping  prices  at  a  level  tor 
any  length  of  time  has  prevented  manufacturers  from 
making  any  definite  arrangements  or  working  syste- 
matically. Wages  increased  almost  from  month  to 
month,  keeping  step  with  the  cost  of  living,  while  fall- 
ing foreign  exchange  caused  foreign  products  to  in- 
crease to  as  much  as  a  hundred  times  the  peace-time 
price. 

In  a  factory  for  electrical  apparatus  the  monthly 
wages  for  female  employees  increased  from  the  end  of 
1918  to  March,  1920,  from  400  kr.*  to  about  1,300  kr., 
those  of  the  male  employees  from  1,000  kr.  to  3,000  kr. 
In  one  of  the  large  factories  making  all  kinds  of  elec- 
trical apparatus  average  wages  per  hour  for  first-class 
workmen  increased  in  1918  from  5.70  kr.  to  11  kr.,  for 
laborers  from  4.30  kr.  to  9.80  kr.,  for  temporary  help 
from  2.80  kr.  to  7.20  kr.,  for  boys  from  2  kr.  to  4.50  kr., 
and  for  women  from  2  kr.  to  4.50  kr. 

Production  has  decreased  25  per  cent,  and  many  social 
changes  have  made  themselves  evident  in  different  ways. 
Contact  with  the  working  force  has  become  easier,  but 
a  general  lack  of  energy  can  be  observed,  not  only  in  the 
workers  as  a  group,  thi-ough  shortening  of  the  working 
day,  frequent  strikes  and  demonstrations,  but  also  in- 
dividually, in  spite  of  all  wage  increases.  The  cost 
of  living  has  gone  up  to  such  an  extent  that  even  the 
most  economical  and  level-headed  workman  is  under- 
nourished, and  he  may  besides  be  suffering  physically 
in  other  ways  as  a  result  of  the  war. 

Selling  on  credi*^  f .  checks  has  stopped  completely. 
The  rule  is  no  longer  cash  on  deliveiy  of  the  goods  but 
when  the  order  is  placed.  Months  pass  between  the 
placing  of  the  order  and  its  execution,  and  therefore 
much  capital  is  required  to  keep  business  going.  Price 
offers  are  no  longer  binding,  for  the  seller  sets  the  price 
on  the  day  of  delivery.     Certain  groups  of  manufac- 


•The  exchange  rate  on  the  Austrian  crown  before  the  war  was 
20.26  cents.     Late  quotations  ranee  from  .255  to  .335  cent. 
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turers  have,  however,  protected  themselves  in  a  meas- 
ure by  mutually  agreeing  upon  and  announcing  a 
monthly  increase  in  prices.  Most  producers  determine 
this  individually,  as  they  please,  and  without  any  effec- 
tive opposition.  The  buyer  is  compelled  to  submit,  no 
matter  how  high  the  price  has  gone  up  by  the  time  the 
goods  are  delivered — even  if  delivery  is  delayed  for  a 
great  length  of  time  through  local  ordinances,  trans- 
;)ortation  difficulties  or  import  or  export  regulations. 

Outlook  More  Hopeful  at  the  Present  Time 

Although  the  prevailing  conditions  have  not  been 
.sketched  too  severely,  it  must  be  admitted  by  those 
familiar  with  them  that  a  little  light  is  beginning  to 
show  which  warrants  hope  for  the  future.  The  in- 
creased capitalization  of  all  industries  is  not  the  result 
of  the  decrease  in  value  and  the  scarcity  of  money,  but 
is   partly   a   preparation    for   work   when    more   normal 


6,500,000  kr.,  and  in  the  same  year  655,000  kr.  worth 
of  lamps  were  imported.  This  can  be  explained  by  the 
demand  for  special  foreign  products  by  the  branches  of 
foreign  concerns.  It  would  seem  reasonable  to  suppose 
that  exports  have  been  completely  crippled  by  the  con- 
stantly increasing  transportation  difficulties.  Just  the 
contrary,  howevei',  is  the  case.  The  export  of  electrical 
merchandise  has  grown  considerably.  In  the  second  half 
of  1919  more  goods  were  exported  by  the  German- 
Austrian  concerns  alone  than  the  total  quantity  for  the 
entire  monarchy  in  the  best  years  of  peace.  The 
imports  of  the  country  dropped  very  sharply,  which 
shows  the  difficulties  experienced  by  the  trade  in  supply- 
ing the  market,  since  the  present  trade  policy,  instead 
of  assisting  all  industrial  forces  in  their  development, 
is  based  on  the  supposition  that  exclusion  of  foreign 
trade  must  be  helpful  to  the  home  industries. 

Although  the  growth  of  exports  can  be  traced  largely 


ECONOMIC  TIES  WHICH  HAVE  BOUND  THE  AUSTMAN  ELECTRICAL  INDUSTRY  WITH  THE  SECTIONS  OF  THE 

DIVIDED  MONARCHY  ARE  SHOWN  IN  THIS  TABLE 
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times  arrive.  If  there  are  prospects  for  the  develop- 
ment of  any  industry,  the  electrical  industry  is  surely 
the  one.  The  wealth  of  the  country  is  formed  by  its 
water  power,  and  the  utilization  of  this  power  has  be- 
come urgent  because  of  the  lack  of  the  coal  and  crude 
oil  which  could  be  obtained  formerly  in  any  desired 
quantity.  The  contemplated  electrification  of  the  rail- 
roads will  furnish  employment  and  orders  for  the  dif- 
ferent industries  for  years  to  come,  even  if  foreign 
capital  insists  on  participation  of  its  own  indu.stries  in 
the  execution  of  the  orders.  It  is  true  that  this  would 
not  be  sufficient  to  keep  the  plants  running  regularly. 
This  would  only  be  the  case  if  all  the  other  industries 
could  start  up  at  the  same  time. 

Great  Need  for  Raw  Materials 

Austria  cannot  exist  without  an  assured  supply  of 
coal  and  raw  materials.  As  soon  as  this  question  is 
solved  normal  conditions  will  prevail  again  which  will 
lead  to  renewed  activity  and  prosperity  for  the  electrical 
industry.  It  will  be  able  to  develop  with  the  erection 
of  light  and  power  installations  in  houses  and  factories, 
in  city  and  country,  the  enlarging  of  old  installations  and 
the  work  of  supplying  local  demands  as  well  as  those  for 
export.  As  far  as  the  last  are  concerned,  the  balance 
ol  business  in  peace  times  was  always  passive  since 
imports  and  exports  were  practically  equal.  The  needs 
of  the  country  were  so  large  that  the  newly  developed 
industries  could  only  partly  fill  the  demand.  For 
instance,  the  imports  in  1910  amounted  to  27,299,000  kr., 
while  in  191.'5  they  were  .^8,809,000  kr.;  the  exports  in 
1910  amounted  to  9,756,872  kr.  and  in  1913  to  12,129,- 
855  kr. 

Au.stria-Hungary  could  always  export  certain  special 
articles,  especially  electric  lamps,  which  found  a  market 
in  many  European  and  oversea  countries.  The  electric 
lamp  exports,  for  instance,  reached  in  1912  the  value  of 


to  the  low  foreign  exchange  quotations,  it  has  also  been 
due  to  the  excellence  of  Austrian  electrical  products 
having  become  known  in  other  countries.  A  large  part 
of  the  newly  acquired  customers  will  undoubtedly  con- 
tinue ordering  these  products. 

Electrotechnical  Society  in  Vienna  Is  Aiding 
IN  Industrial  Development 

The  members  of  all  branches  of  the  electrotechnic&' 
industry  of  Austria  are  united  in  the  "Electrotechnical 
Society  of  Vienna,"  founded  in  the  memorial  year  1883 
of  the  international  electrical  exhibition  in  Vienna.  This 
society  has  acquired  a  large  membership  under  the 
guidance  of  the  most  prominent  men  in  the  electrical 
industry  and  can  look  back  on  a  period  of  thirty-seven 
years  of  far-reaching  and  successful  work.  Prof.  Carl 
Schlenk  is  president  of  the  society  at  the  present  time. 
The  society  publishes  its  own  paper,  Rlektrotechnik  und 
Maschiiicnbau,  which  enjoys  an  international  reputation 
as  a  valuable  trade  journal. 

In  a  succeeding  article  the  power  possibilities  of 
Austria,  together  with  the  status  of  the  central  station 
industry,  will   be  discussed. 


(«r  TNFAIR  mcfhods"  incliide  all  those  practices 
vJ  which,  while  not  illegal,  are  economically  and  in- 
dustrially  wasteful,  because  such  success  and  profit  cus 
they  produce  is  gained  at  the  expeyise  of  the  public,  in- 
stead of  by  reduction  of  costs  or  improvement  of  quality 
and  viethods.  .  .  .  Unfair  methods;  such  as  ac- 
cepting rebates,  local  underselling  at  a  deliberate  loss, 
bogus  competition,  running  down  a  competitor's  goods, 
bribing  his  salesmen,  false  litigation,  etc.,  may  or  may 
not  be  unchristian,  but  they  are  bad  because  they  are 
economically  unsound,  tend  to  inefficiency,  corrupt 
monopoly,  high  costs  and  high  prices. — PlllLiP  Cabot. 
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Hold-Down  Magnet  Control  for 
Vertical  Plate  Shears 

Standardization  in  Design  of  Adjustable  Pulpit  for  Con- 
trol of  Hold-Down  Magnets  Thought  Desirable — 
Arrangement  of  Treadle  Switches 
By  S.  L.  Guthorn 

Eloitriral  Kniilncii-.  I'orin  &   Marshiill.  New  York 

IF  THERE  is  coming  to  be  an  extensive  use  of 
elect romajjfnets  for  holdinji:  ph^te  at  vertical  shears, 
it  seems  that  some  staiulardization  should  be  attempted. 
With  that  standardization  in  view  a  number  of  equip- 
ments have  been  laid  out  with  features  adaptable  to  all 
shears  of  this  class.  Each  equipment  consists  of  from 
one  to  four  hold-down  magnets,  the  number  depending 
upon  the  size  of  the  plate,  mounted  within  the  lower 
knife-holder  casting,  two  treadle  switches  and  jne  push- 
button station  at  the  shear,  and  a  contactor  panel  re- 
motely placed.  The  push-button  is  hand-operated ;  one 
treadle  switch  is  foot-operated  and  the  other  shear- 
operated.     The  operation  is  briefly  as  follows: 

When  a  plate  has  been  set  at  the  shear  the  operator 
presses  the  foot  switch,  energizing  the  hold-down 
magnets  which  hold  the  plate.  It  is  not  necessary  to 
retain  the  foot  switch  in  the  reverse  (closed)  position. 
for  the  contactor  circuit,  once  made,  is  maintained 
through,  and  current  reduced  by,  the  holding  resistance 
on  panel.  The  operator  then  brings  down  the  upper  shear 
blade,  cutting  the  plate.  At  the  bottom  of  the  shear 
stroke  a  push  rod  connected  to  the  upper  shear  blade 
operates  the  treadle  switch,  opening  the  circuit  through 
the  hold-down  magnets.  The  hold-down  magnets  then 
retain  only  their  residual  magnetism. 

As  the  shear  blade  returns  to  normal  it  releases  the 
shear  blade  switch  for  the  ne.xt  cycle.  In  order  to 
demagnetize  the  hold-down  magnets  and  release  the 
plate,  the  push-button  is  now  touched  and  a  small 
demagnetizing  current  is  established  to  counteract  the 
residual  magnetism.  This  frees  the  plate,  permitting  its 
being  passed  on.  Should  it  be  decided  that  a  plate  held 
by  the  magnets  owing  to  the  initial  operation  of  the  foot 
switch  is  not  to  be  cut,  then  the  normal  interruption  of 
the  magnetizing  current  by  the  shear-blade  switch  is 
performed  by  the  push-button. 

Fig.  1  shows  the  control  equipment  arranged  on  a 
pulpit,  also  the  hold-down  magnets,  push  rod  and  shear, 
while  Fig.  2  shows  enlarged  views  of  the  complete 
pulpit  pro:ier.     It  consists  of  frames  A  and  B,  made 


as  shown,  and  of  15-in.  x  2-in.  (3.8-cm.  x  5.1  cm.) 
angles.  They  are  bolted  together  by  four  i-in.  (1.6-cm.) 
cross-rods.  Each  frame  carries  a  treadle  switch  and 
counterweighted  foot  lever — frame  .4  that  for  shear 
operation,  and  frame  B  the  foot  switch.  ^  Frame  B  is 


F'ome  A  Frame  B 

Front  Elevation 


Side  t\evofion  of  Frame  B 


FIG. 


-METHOD    01''    MOUNTING    SHEAn   AND   TSEADLE 
OPERATED  SWITCHES 


extended  to  carry  the  demagnetizing  push-button 
station.  It  also  permits  adding  the  master  control  of 
such  an  auxiliary  as  the  scrap-handling  apparatus.  By 
means  of  the  ^-in.  (9-mm.)  spacers  in  frame  B,  the  push- 
button station  is  adjustable  to  the  height  desired  by  the 
operator.  The  flexible-conduit  connection  allows  this 
adjustment  to  be  made  with  ease.  Frames  .4.  and  B  may 
be  interchanged  or  their  centers  adjusted  by  means  of 
the  four  cross-rods. 

The  circuits,  in  sequence,  resulting  .from  the  above 
cycle  are  as  follows:  Referring  to  Fig.  3,  when  a  plate 
has  been  set  at  the  shear,  the  operator  presses  foot 
switch,  closing  its  contacts  and  taking  current  from  the 
plus  side  of  the  line  L-2  through  terminal  B,  to  operat- 
ing coil  of  magnetizing  contactor  through  terminal  F, 


W^m^///A>.:x^'y"/..^ 


Side  Elevation  A  Section    A-A 

FIG.  1 — AKUANGEMENT  OF  CONTROL  EQUIPMENT  ON  PULPIT   OF  PLATE  SHE.VS 
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thence  to  terminal  S-2  through  the  foot  switch,  the  nor- 
mally closed  contacts  of  the  shear-blade  switch,  through 
the  normally  closed  contacts  of  the  push-button  switch, 
back  to  terminal  S-1 ;  thence  to  terminal  R-2  to  the  nega- 
tive side  of  the  line  at  blow-out  coil  terminal  and  L-1. 
The  magnetizing  contactor,  thus  energized,  closes  up- 
ward, taking  current  directly  from  the  line  L-2  through 
its  blow-out  coil  and  contacts,  its  pigtail  to  the  terminal 
T-2,  thence  to  the  set  of  three  hold-down  magnets  in 
multiple,  returning  to  T-l  and  L-1,  thus  energizing  the 
magnets  and  holding  the  plate.  It  is  not  necessary  to 
retain  the  foot  switch  in  the  reverse  (closed)  position, 
for  the  contactor  circuit,  once  made  by  depressing  the 
foot  switch,  is  maintained  through,  and  current  reduced 
by,  the  holding  resistance  F-E  across  terminals  S-2  and 
S-3. 

The  next  operation  in  the  cycle  is  to  bring  dovra  the 
upper  shear  blade,  cutting  the  plate,  and  at  the  bottom 
of  the  stroke  the  puish  rod  operates  the  shear-blade 
switch,  opening  its  contacts,  thus  interrupting  the  main- 
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.3 — WIRING   DIAGRAM    FOR    SHEAR-CONTROL  CIRCUITS 


contactor  holding  circuit,  which  opens  the  circuit 
through  the  hold-down  magnets.  The  hold-down 
magnets  then  retain  only  their  residual  magnetism. 

The  shear  blade  now  returns  to  normal,  permitting  the 
shear-blade  switch  contacts  to  close.  The  plate,  how- 
ever is  held  by  residual  magnetism.  In  order  to 
demagnetize  and  release  the  plate,  the  push-button  is 
now  pressed,  closing  its  normally  opened  contacts  and 
passing  current  from  the  plus  side  of  the  line  L-2. 
through  the  demagnetizing  contactor  coil,  through  R-1, 
push-button,  R-2,  returning  to  the  negative  side  of  the 
line  Z/-1.  The  demagnetizing  contactor  is  thus  closed 
and  takes  current  from  the  positive  side  of  the  line 
L-2  through  resistance  A-B,  blow-out  coil  and  contacts, 
through  its  pigtail  R  to  T-\,  to  the  negative  wire  of  the 
hold-down  magnets,  returning  through  terminal  T-2  to 
pigtail  of  magnetizing  contactor  in  its  normal  (down- 
ward) position  through  blow-out  coil,  demagnetizing 
resistance  C-D  to  the  negative  side  of  the  line.  Thus 
a  small  demagnetizing  current  is  maintained  to  counter- 


act the  residual  magnetism  during  the  period  that  the 
demagnetizing  push-button  is  depressed.  This  frees 
the  plate,  and  it  passes  on. 

Should  a  plate  come  up  to  the  shear  and  be  held  by 
the  magnets  owing  to  the  initial  operation  of  the  foot 
switch,  and  should  it  be  decided  not  to  cut  the  plate,  then 
the  normal  interruption  of  the  magnetizing  current  by 
the  shear  blade  switch  as  above  described  is  performed 
by  the  push-button,  for  in  depressing  the  latter  it  first 
interrupts  the  magnetizing  current,  since  its  normal 
contacts  are  in  series  with  those  of  the  shear-blade 
switch,  while  the  continuation  of  the  pressing  of  the 
push-button  performs  the  demagnetizing  function  above 
described. 

The  induced  current,  or  reactive  kick  of  the  magnets 
caused  by  interrupting  the  magnetizing  current,  is  dis- 
charged through  the  circuit  formed  of  magnets  T-2, 
normal  or  lower  magnetizing  contactor  terminal,  blow- 
out coil,  discharge  resistance  CD  through  demagnetized 
contactor,  blow-out  coil  and  pigtail  to  T-1,  returning  to 
magnets. 

This  arrangement  of  control  equipment  was  first 
worked  up  for  the  Tala  Iron  &  Steel  Company,  Sokchi, 
India,  as  a  standard  design. 


Power  of  New  Battle  Cruisers  Comparable 
to  Largest  Central  Station 

BATTLE  cruisers  designed  for  a  speed  of  35  knots 
an  hour  with  a  shaft  horsepower  of  180,000  or 
160,000  kva.  have  placed  the  power  requirements  for 
this  class  of  work  on  a  par  with  the  largest  central 
station.  For  example,  the  Northwest  station  of  the 
Commonwealth  Edison  Company,  Chicago,  is  rated  at 
165,000  kw.  and  the  Fisk  Street  station  at  230,000  kw. 
The  Fifty-ninth  Street  station  of  the  Interborough 
Rapid  Transit  Company,  New  York,  is  rated  at 
195,000  kw. 

The  present  naval  program  calls  for  the  following  new 
classes  of  battleships  and  battle  cruisers,  which  are 
compared  with  the  Tennessee,  the  latest  capital  ship 
to  be  placed  in  commission: 


New 

New  Battle 

Tennessee 

Hattleships 

Crubers 

I-eiiKth  over  all,  feet 

624 

684 

874 

Ilriim,  fpct- 

97 

105 

90 

DrawK'it,  feet.  .    . 

31 

.■i.3 

31 

Displjicoment,  tons 

ax.ooo 

43,200 

43.500 

Speed,  knots 

21 

2:i 

35 

Main  buttery 

.12  14-in.  guns 

12  lO-in.guns 

8  16-in.  guns 

Shaft,  horsepower 

30.000 

60,000 

180,000 

The  new  battleships  are  to  be  electrically  driven, 
and  the  main  propelling  equipment  of  four  of  them — 
the  Indiana,  Montana,  South  Dakota  and  North  Carolina 
— will  consist  of  two  Westinghouse  28.000-kva.  turbine- 
generators  and  four  15,000-hp.  Westinghouse  propeller 
motors.  The  turbines  are  to  be  of  the  complete  expan- 
sion, impulse-reaction  type  and  will  develop  their  full 
rated  load  at  265  lb.  (120  kg.)  steam  pressure,  50  deg. 
Fahr.  superheat  and  2%\  in.  (124  mm.)  vacuum. 
Electric  power  will  be  generated  in  the  form  of  three- 
phase,  60-cycle,  5,000-volt  alternating  current. 

The  statistics  of  the  new  battle  cruisers  given  in 
the  table  indicate  that  these  vessels  are  to  be  very 
unusual  in  many  respects,  but  their  most  remarkable 
feature  is  the  enormous  power  of  their  turbines.  Two 
of  these  vessels,  the  Ranger  and  the  Constellation,  will 
have  four  main  turbines  to  develop  49,750  b.-hp.  each. 


i 


November  27,  1920 


ELECTRICAL     WORLD 


1073 


Readers'  Views  and 
Comments 


Centralized  Slream-Flow  Records  Would  Be  Helpful 

To  the  Editor  of  the  ELECTRICAL  WORLD: 

Sir:  In  many  engineering-  investigations  pertaining 
to  water  power,  water  supply,  etc.,  it  liecomes  of  great 
value  to  have  as  large  a  number  of  rainfall  and  stream- 
flow  records  as  possible.  Still,  there  are  a  large  number 
of  rainfall  stations  maintained  by  various  private  and 
public  interests  which  are  not  reported  to  the  Weather 
Bureau.  For  this  reason  it  has  been  the  idea  of  the 
writer  for  oome  time  that  the  publication  of  all  available 
rainfall  data  as  well  as  stream-flow  data  in  a  single 
bulletin  or  other  publication  would  be  of  very  great 
value.  Having  this  in  mind,  a  letter  was  written  to 
Prof.  Wilford  M.  Wilson  of  Cornell  University  and  the 
head  of  the  United  States  Weather  Bureau  in  New  York 
State,  asking  if  the  bureau  would  be  willing  to  publish 
records  if  they  are  obtainable.  A  reply  has  been 
received  stating  that  the  bureau  will  receive,  publish 
and  file  all  records  of  rainfall  made  under  proper  super- 
vision in  the  state.  The  records  must  be  reported  on 
blanks  furnished  by  the  bureau  and  can  be  mailed  in 
franked  envelopes. 

The  various  interests  which  maintain  rainfall  stations 
could  well  afl'ord  to  turn  in  reports  each  month  to  their 
section  director  and  have  them  published.  They  would 
thereby  be  conferring  a  great  benefit  on  others  who 
might  have  use  for  rainfall  data  and  in  addition  to  that 
would  be  making  the  climatological  data  of  more  use  to 
themselves,  as  all  the  obtainable  information  for  the 
state  would  be  included  in  the  one  public.tion. 

The  same  thing  applies  also  to  the  matter  of  stream- 
flow  records.  The  subject  of  stream  flow  is  now  so  well 
understood  that  there  is  no  advantage  in  holding  any 
particular  information  under  cover,  as  it  is  a  matter 
of  no  great  difficulty  to  compute  the  approximate  flow 
of  a  given  stream  by  comparison  with  others.  It  would, 
however,  be  of  the  greatest  advantage  to  have  every 
possible  record  of  flow  published  by  some  central  author- 
ized agency  as  a  matter  of  comparison  with  other 
records.  In  this  way  discrepancies  between  various 
records  of  flow  on  the  same  stream  or  river  system 
might  be  checked  up  and  many  errors  eliminated. 

It  is  suggested  that  such  additional  records  of  flow 
might  he  published  either  by  the  State  Engineer  or  the 
Conservation  Commission,  or  both,  in  their  annual  re- 
ports and  that  suitable  arrangements  be  made  between 
the  various  parties  maintaining  such  stations  and  one 
or  the  other  of  these  authorities  for  the  keeping  and 
publishing  of  such  records.  It  seems  that  there  might 
be  from  two  to  three  times  as  many  records  of  flow 
brought  together  under  the  covers  of  one  book  as  are 
now  obtainable  from  the  publications  of  these  two  de- 
partments. 

As  an  extension  of  this  idea  I  would  suggest  that 
it  might  be  that  the  American  Society  of  Civil  Engi- 
neers could  well  collect  and  collate  the  various  stream- 
flow  and  rainfall  records  obtainable  for  past  years  and 
publish  them  in  some  form  so  that  thev  would  be  avail- 


able to  those  who  desired  them.  At  the  present  time 
stream-flow  records  are  scattered  in  many  places,  and  it 
is  extremely  difficult  to  secure  records  extending  back 
for  any  great  period  of  time  unless  one  has  been  for- 
tunate enough  to  come  into  possession  of  records  which 
are  now  out  of  print.  It  is  suggested  that  this  collec- 
tion of  records  might  take  the  form  of  a  loose-leaf  b:ok 
of  standard  letter  size,  8 J  in.  x  11  in.,  or  of  small  bulle- 
tins covering  a  given  stream  or  stream-flow  station 
which  could  be  punched  and  inserted  in  a  standard  loose- 
leaf  cover.  The  same  system  could  be  applied  to  r  .in- 
fall  recoids.  This  would  make  an  extremely  valuable 
collection  which  would  undoubtedly  be  availed  of  by 
a  large  number  of  engineers  and  interests  having  use 
for  such  records. 

The  making  of  these  records  in  loose-leaf  or  bulletin 
form  would  permit  the  insertion  from  time  to  time  of 
any  records  which  might  come  to  light  or  be  offered 
for  publication  subsequent  to  the  original  publication 
of  such  a  comprehensive  record.  It  would  also  enable 
interested  parties  to  obtain  the  particular  information 
in  which  they  are  interested  without  going  to  the  ex- 
pense of  purchasing  the  entire  collection. 
Utica  Gas  &  Electric  Co.,  Byron  E.  White, 

Utica,  N.  Y.  Engineer. 

South  American  Operalins  Conditions 

To  the  Editor  of  the  Electrical  World: 

Sir:  It  may  be  of  interest  to  manufacturers  in  the 
United  States,  especially  to  those  engaged  in  the  export 
of  electrical  machinery  to  South  American  countries, 
to  know  some  of  the  conditions  encountered  in  these 
countries  in  the  operation  of  electrical  machinery  and 
apparatus. 

One  of  the  most  common  hindrances  to  be  found  is 
the  poor  voltage  regulation.  Here  in  Lima  the  insuffi- 
cient generating  capacity,  the  obsolete  condition  of  the 
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EXTREME  FLUCTUATION   OF  VOLTAGE   ENCOUNTERED 
IN   SOME  SOUTH   AMERICAN   CITIES 

distribution  circuits  and  the  absence  of  voltage  regula- 
tors have  brought  about  inten.se  voltage  variations  which 
seem  almost  incredible.  A  voltage  chart  plotted  from 
readings  of  two  circuits,  one  industrial  power  and  the 
o«.her  lighting,  both  fed  from  the  same  high-tension 
circuit,  is  shown  herewith. 

Among  the  immediate  results  of  this  state  of  things 
are  lack  of  power  in  the  motors  and  low  power  frictor 
with  consequent  heating.  It  should  be  borne  in  mind 
that  when  the  voltage  falls  considerably  the  power 
becomes  very  low  as  it  varies  with  the  square  of  the 
voltage.  For  instance,  a  5-hp..  220-volt  motor  when 
operated  at  the  lowest  point  of  the  voltage  curve  can 
give  only  about  1.5  hp.,  and  the  speed  is  also  very  Ijw. 

While  it  cannot  be  aflirmed  that  the  voltage  conditions 
in  all  South  America  are  so  bad  as  they  are  in  Lima, 
neither  can  it  be  said  that  in  other  places  they  are  much 
better,  as  in  these  countries  much  remains  to  be  done 
in  regard  to  the  establishment  of  modern  electric  service 
.standards.  VICTOR  M.  Arana. 

Lima,  Peru.  Consulting  Electrical  Engineer. 
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Station  and  Operating  Practice 


A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


System  for  Keeping  Primary  Line 
Records  Up  to  Date 

COMPLETE  data  covering  the  primary  circuits  of 
the  East  St.  Louis  (111.)  Light  &  Power  Company 
are  given  in  several  8i-in.  x  11-in.  (21.6-cm.  x  28-^^.) 
loose-leaf  books  which  are  distributed  to  the  various 
departments  interested  every  month.  Every  month  the 
data  are  brought  up  to  date,  the  maps  being  revised  by 
a  simple  method  described  later. 

At  the  front  of  each  book  is  an  index  which  shows, 
under  the  location  number,  the  make,  location  and  size 
of  all  transformer  installations.  Following  this  index 
are  the  circuit  records.  Each  circuit  is  arranged  as 
simply  as  possible  on  a  map  showing  the  section  of 
the  city  covered  by  the  circuit,  but  the  detailed  data 
are  written  on  a  separate  sheet  rather  than  on  the 
map.  as  may  be  seen  by  the  illustration.  The  descrip- 
tion of  each  individual  circuit  begins  with  a  statement 
of  whether  it  is  single-phase  or  three-phase,  the  num- 
ber and  size  of  wire  and  the  routing  of  the  line.  In 
the  next  column  are  given  the  location  number,  the 
numbei'  and  size  of  transformers  and  their  street 
location.  At  the  right  of  the  sheet  the  distance  of  the 
transformers  from  the  station  is  given  in  feet. 

The  key  copy  of  the  circuit  data  book  is  kept  up  to 


D.     Power  Circuit 

Sheet  fl 

T.B.l.P.  Solid  CoppOT  Kir*  Unlees  Oth«n.Iw  Spa 

Ifled. 

S-phft«»,    i-iA/0  fflrcB   froa  St&tloD  3  to 

D-427  -  2  -  25  Kva. 

livat   nlde  of  HloateAley  Yards,   north 

825  Baugh  avo. 

to  Ststa,    vast  on  aoutb  side  Stats  to  19tb, 

north  on  aaat  aid*  19th   to  Baugh,  woet  on 

D_474  -  2.-2*.Kve. 

Bouth  aide  Baugb  to  Qtb,    tbanca  to  nortb 

2:^5  St.  Clair  A» 

11500 

aid*  Baugb,    than  waat  to  7tb  St.,    aouLh  on 

•a«a  aids  7th   to  St.   CUlr,   west  on  north 

D-419  -   5  -  200  Kva. 

•ids  St.    Clair  to  l»t  polo  wont  of  let,    tbon 

Borrie  1  Co.    In 

acroaa  btvn  to  trolley  poloa  In  Stock  Yarda, 

trana.   boues. 

thru  Stock  Tarda   to  S«lft  ft  Co.   trftnoforriar 

houaa. 

D-420  -  5  -  175  K»e. 
£«lft  t  Co.    in  brick 

Trajisfonaer  bouae. 

iseoo 

S-ldiaaa  branch,    $./«  alraa  fk-oa  Baugb  aouth 

on  aeat  alda  lOtb  to  St.  Clair,   feat  on 

north   elda  St.   Clair   to  2nd  polo  -eat  of 

ffabaaha   and  dendended. 

5500 

8-phaaa  branch,    8#0  xlroa   froa  St,  Clair, 

IM17  .  5  -  aO  Kt* 

co'Jtb  on  eaat  aide  ColllnaTllle  to  .IE 

700  CoIlinavUU 

9900 

comoi  Perinayl»anla, 

Vphaae  brarce  ,    5-/4  »lrae  from  St.  Clair 

D-454  -   3  -    125  K«a. 

aouth  on   asat  aide  Vandalla  R.fl.   tracka 

pBlhton  Purina 

to  Tank  of  Purlno  1*111  a. 

Killing  Co. 

13150 

FIG.  1 — CIRCUIT  DESCRIPTION,  KEPT  IN  LOOSE-LEAF  BOOK 

This  8J-ln.  X  11-ln.  typewritten  sheet  deacrlbe.?  a  2.30n-volt 
po\\'«:r  circuit  and  :iU  Its  branches  as  shown  on  blvicprint  map.  of 
the  same  size  (sec  I-Mg.  2).  Tripli'-hi:il.l.  weatherproof.  solM- 
copper  wire  Is  usecl  unless  otln-rwlse  sp<*cine<l.  Tlv  first  niimb'-r 
In  the  second  column,  as.  for  Instanie,  1)-I:i7.  is  the  transfoiim-r 
location  numbir.  The  next  (iKUi-e  represents  the  number  of 
tiansformers,  and  the  next  number  the  rating.  Underneath  is 
the  street  address.  The  <listaiice  from  the  station  is  shown  in 
feet  to  the  rldht.  All  transformers  are  connected  In  delta  or 
open  delta  as  the  case  may  be. 

date  by  daily  pencil  notations  from  work  orders.  The 
copies  in  the  hands  of  the  new-business  department, 
service  department,  load  dispatcher's  office,  etc.,  are 
corrected  monthly  by  new  revision  sheets  issued  from 
the  construction  oflice. 


For  the  purpose  of  revising  the  map,  a  zinc  plate  of 
a  map  of  suitable  scale,  covering  the  entire  city,  was 
obtained,    and   from   this    zinc    a   stock   of   maps   were 


FIG.  2- 


-MAF  OF  PRIMARY  DISTRIBUTION  CIRCUIT,  WHICH 
IS  REVISED  EVERY   MONTH 


This  is  a  section  cut  out  of  an  onion-skin  map  of  the  entire  city. 
After  the  circuit  is  drawn  in  .ind  the  legend  is  written,  this  is 
used  as  a  tracing  from  which  blueprints  are  made  for  the  differ- 
ent data  books. 

printed  on  onion-skin  paper.  The  circuit  is  drawn  in 
on  one  of  these  onion-skin  maps,  a  border  and  title 
are  added,  and  the  rest  of  the  map  is  cut  away.  This 
is  a  very  inexpensive  way  of  obtaining  a  complete 
tracing  from  which  blueprints  can  be  made  at  very 
little  expense. 

This  method  of  keeping  up  the  priinar>'  line  records 
has  been  in  use  for  a  number  of  years  with  practically 
no  change  from  the  original  plan,  which  has  worked 
out  very  satisfactorily  for  all  concerned. 

John  H.  Mitchell. 
East  St.  Louis  Light  &  Power  Company, 

East  St.  Louis,  111. 


Constant-Current  Rectifier  Locates 
Cable  Faults 

A  PARTIAL  ground  or  short  circuit  on  an  under- 
ground cable  may  be  further  broken  down  by  means 
of  a  mercury-arc  rectifier  so  that  a  low-resistance 
ground  or  short  circuit  is  established  which  can  be 
readily  located  with  a  telefault.  A  4-amp.  fifty-lamp 
(about  3,500-volt)  rectifier  has  been  successfully  used 
for  this  purpose  in  St.  Louis  on  13,200-volt  paper- 
insulated  cable.  The  rectifier  is  started  up  on  short 
circuit  through  a  small  quick-break  oil  switch  con- 
nected across  the  direct-current  leads  which  connect  the 
rectifier  with  the  defective  cable.  The  opening  of  the 
switch  causes  a  rapid  rise  in  the  direct-current  voltage, 
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which  finds  the  weak  spot  in  the  cable  and  establishes  a 
more  complete  fault.  To  protect  the  cable  insulation 
against  excessive  voltage  from  the  rectifier  a  spark  gap 
is  connected  across  the  direct-current  leads.  The  gap 
is  set  at  18,000  volts.  The  current  is  not  sufficient  to 
damage  the  cable  seriously  because  the  direct  current  is 
limited  by  the  rectifier  transformer  to  about  6  amp. 
This  breaking  down  could  be  accomplished  by  connect- 
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ing  the  cable  to  a  live  power  line,  but  this  often  results 
in  damage  to  the  cable  and  other  e(|uipment. 

Walter  H.  Millan, 
Superintendent  of  Substations. 
Union  Electric  Light  &  Power  Company, 
St.  Louis,  Mo. 

Operatiiijj  Small  Hy<Iro  Plants 
Without  an  Attendant 

UTILIZATION  of  small  water-power  plants  that  are 
not  physically  worn  out  but  whose  output  does  not 
warrant  the  expense  of  an  operator  is  accomplished  by 
the  Consumers'  Power  Company  by  means  of  some 
home-made  devices  for  automatically  closing  the  water- 
wheel  gates.  In  Battle  Creek  the  old  hydraulic  station 
was  equipped  with  a  l.'iO-kw.,  2,.300-volt  synchronous 
generator  belted  to  a  2.'54-hp.,  74-in.  (188-cm.)  horizontal 
watcrwheel.  The  gate-operating  mechanism  has  been 
supplied  with  a  drum  around  which  is  wound  a 
cable  which  passes  up  over  a  pulley  and  suspends  at  its 
other  end  a  weight  which  is  heavy  enough  to  close  the 
gates  when  released.  On  starting  the  machine  the  gates 
are  set  to  take  whatever  water  is  available.  Connected 
to  the  waterwheel  by  a  belt  is  a  small  fly-ball  governor 
mechanically  connected  by  a  light  cable  to  a  trigger  that 
normally  locks  the  cable  drum  on  the  gate-operating 
mechanism.  Any  undue  increase  in  the  speed  of  the 
whep]  causes  the  governor  to  trip  the  cable-drum  trigger, 
and  I  he  weight  shuts  the  machine  down  by  closing  the 
waterwheel  gates. 

At  the  west  side  plant  in  Grand  Rapids  no  existing 
machines  were  available,  as  the  old  waterwheel  equip- 
ment was  past  the  point  of  satisfactory  repair.  Two 
200-hp.  induction  motors  were  installed  and  belt-con- 
nected to  two  205-hp..  50-in.  (1.50-cm.')  open-flume 
wheels.  Automatic  oil  switches  and  panels  to  control 
each  machine  were  installed  and  fly-ball  governors  were 
belted  to  the  waterwheel  shafts.  A  cable  drum  and 
trigger  similar  to  those  at  Battle  Creek  prevent  over- 


speeding.  Tripping  of  the  oil  switches  will  also  operate 
the  trigger.  The  induction  generator  is  put  on  the  line 
by  bringing  it  up  to  approximately  .synchronous  speed, 
and  closing  the  oil  switch.  Load  is  then  picked  up  by 
opening  the  wheel  gates  and  raising  the  generator  speed 
until  the  machine  is  taking  full  load  or  all  the  available 
water. 

In  both  of  these  plants  the  only  attendance  is  a  visit 
of  inspection  twice  a  day  to  see  that  everything  is  in 
proper  condition  and  to  supply  oil  if  necessary.  Trouble 
that  results  in  tripping  a  generator  off  the  line  requires 
that  some  one  go  to  the  plant  to  put  the  machine  on 
the  line  again.  The  cost  of  attendance  has  been  reduced 
at  these  .stations  to  such  an  extent  that  the  limiting 
feature  of  their  use  is  in  the  maintenance  cost  of  the 
hydraulic  equipment  and  structures.  H.  J.  Burton. 
Consumers'  Power  Company, 

Jackson,  IMich. 


Standard  Tower  Adapted  for 
Switch  Mounting 

TWO  straight-through  30.000-volt  transmission  lines 
are  tapped  to  supply  a  substation,  and  the  two  seta 
of  disconnecting  switches  required  are  mounted  on  the 
steel  tower  shown  in  this  drawing.  This  is  accomplished 
by  adding  supporting  steel  members  to  the  tower  as 
shown  to  hold  the  two  sets  of  disconnecting  switches  and 
the  insulators  which  carry  the  necessary  conductors. 
The  switches  are  so  connected  that  the  substation  can 


TWO  LINES  TAPPED  BY  DISCONNECT  SWITCHES  ON  THE  TOWER 
TO   AVOID   EXPENSE  OF  A   SWITCHING   FRAME 

be  fed  from  either  of  the  lines  or  from  both  lines  tied 
together. 

The  operating  handles  of  the  disconnecting  switches 
are  easily  accessible  from  the  ground.  The  lightning  ar- 
resters and  the  transformers  are  shown  in  the  schematic 
diagram  of  the  entire  installation,  but  the  transformers 
have  been  omitted  from  the  drawing  of  the  steel  struc- 
ture. F.  C.  Stanford,  electrical  engineer  of  the  Cleve- 
land Cliffs  Iron  Company,  Ispeming,  Mich.,  planned  and 
supervised  this  installation  for  his  company. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Convenient  Home-Made  Switchboard 
for  Testing  Motors 

DIRECT-CURRENT  and  alternating-current  motors 
of  any  commercial  frequency  and  for  120  volts  to 
550  volts  can  be  tested  on  the  switchboard  made  in  the 
shop  of  the  Electric  Motor  Repair  Company,  Springfield, 
Mass.  Very  simple  starting  equipment  is  included  in 
the  arrangement  which  will  handle  motors  as  large  as 
100  hp.  Energy  for  testing  is  supplied  at  120,  240  and 
550  volts  direct  current  from  a  power  plant  in  the 
building.  To  obtain  alternating  current  an  old  7.5-hp. 
motor  was  fitted  up  as  a  rotary  converter  by  adding  the 
necessary  winding  taps  and  collector  rings,  and  either 
two-phase,  single-phase  or  three-phase  energy  is  ob- 
tained from  this  machine  through  the  connections  and 
auto-transformers  illustrated  in  the  accompanying  dia- 
gram. The  panel  is  only  80  in.  high  by  35  in.  wide 
(2  m.  X  90  cm.),  and  on  it  are  mounted  ordinary  slate- 
back  switches.  A  wide  and  smooth  range_  of  frequency 
adjustment  is  obtained  by  varying  the  speed  of  the 
rotary  converter  through  shunt-field  and  armature  volt- 
age control.  No  starting  compensators  are  required. 
Three  direct-current  voltages  (120,  240  and  550)  are 
used  to  get  the  corresponding  voltages  in  alternating 
current    without   changing    transformer   taps   and    also 

to  give  a  greater 
flexibility  as  far 
as  frequency  is 
concerned.  The 
operatioB  is  as 
follows:  For  120 
volts,  60  cycles, 
throw  switch 
No.  1  to  the  left. 
This  connects 
the  shunt  fields 
and  armature 
across  120  volts. 
Push  plug  at  the 
bottom  of  the 
board  into  the 
holes  marked  A' 
and  start  the 
rotary  with  No. 
4  box.  Move  the 
fi  e 1 d  rheostat 
until  proper 
speed  isobtainpd. 
For  single-phase 
or  two-p  h  a  s  e 
energy  connect 
to  the  lower  ter- 
minals at  the  right  marked  A-1,  A-2,  B-1,  B-2,  and 
throw  in  the  switch  marked  29.  For  three-phase  energy 
connect  to  A,  B,  C  and  close  switch  89. 

For  240  volts  put  the   plug   into   the   holes   marked 
240  or  y.     Throw  switch  No.   1   to  the  left  for  fre- 


^hVKUAL     V<»LIA(.KS     AND     1  KK*^I  t.\l  IKS 

AVAILABLE  ON  THLS  BOARD  FOR 

TESTING   MOTORS 


quencies  of  50  cycles  or  over.  This  will  connect  the 
fields  on  120  volts  and  the  armature  on  240  volts.  For 
lower  frequencies  throw  No.  1  to  the  right.  This  will 
connect  the  fields  of  the  rotary  to  240  volts,  reducing 
the  speed   and   lowering  the    frequency. 

For  550   volts  put  the  plug  into  holes  marked   550. 
Throw  No.  1  .switch  toward  the  right  only.     The  fields 


WIRING  DIAGRAM   OF  BOARD  USED  FOR  STARTING  AND  TESTING 
MOTORS  UP  TO   100   HP.,   550  VOLTS 

are  then  on  240  volts  and  the  armature  is  on  550  volts. 

To  lower  the  inrush  on  the  rotary  converter  when 
large  motors  are  started  up  a  damper  resistance  is 
connected  in  series  with  the  motor.  When  the  motor 
is  up  to  speed  switch  No.  2  is  thrown  in,  short-circuit- 
ing the  damper  and  giving  the  motor  full  voltage.  This 
board  operates  entirely  without  any  other  starting  ar- 
rangements for  motors  besides  the  two  switches  marked 
20  and  30.  No  compensators  are  used.  Motors  rated 
at  100  hp.,  550  volts,  have  been  operated  without  troubh. 
Switch  No.  3  operates  a  550-volt  circuit  used  with  a 
1,000-ohm  resistarce  tube  to  test  for  minor  grounds  or 
short  circuits  where  a  higher  voltage  is  not  required. 
Electric  Motor  Repair  Company,  M.  Haman. 

Springfield,  Mass. 

Textile  Motors  Attached  Directly  to 
Spinning-Frame  Cylinders 

IN  CHANGING  from  group  drive  to  individual  motor 
drive  of  128  ring  spinning  frames  at  the  Indianapolis 
(Ind.)  Bleaching  Company  some  time  ago  the  motors 
were  attached  directly  to  the  frames  without  moving 
the  existing  machines.  Previously  the  machines  were 
driven  through  line  shafts  attached  to  the  ceiling. 
These  line  shafts  were  removed  and  the  motors  were 
mounted  on  cast-iron  brackets  fastened  to  the  end 
of  each  spinning  frame.   They  were  connected  directly 
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to  the  cyliiuier.s  on  the  Lowell  frames.  The  diameter 
of  the  cylinders  did  not  have  to  be  changed  as  the 
proper  motor  to  give  the  correct  speed  was  obtained. 
These  motors  are  5-hp.,  three-phase,  550-volt,  60-cycle, 
1,150-r.p.m.  Westinghouse  textile  motors. 

The  motors  are  controlled  by  textile  drum-type 
switches  with  the  shipper-rod  device  which  was  for- 
merly used  with  belt  drive.  The  switch  is  attached 
to  a  shipper  rod  on  the  frame  so  that  the  motors 
and  machines  can  be  easily  started  and  stopped  from 
either  end.  By  the  utilization  of  this  control  the 
change-over  has  no  effect  upon  the  o.  eration,  and  the 


INDIVIDUAL  DRIVE  MOUNTING  ON  END  OF  LOWELL 

SPINNING   FRAME 

machine  is  handled  in  the  same  manner  as  it  was 
before.  Directly  below  the  switch  are  the  luses  for 
the  motoi  entirely  inclosed  in  the  steel  cabinet.  Con- 
nections from  the  switch  and  fuse  box  to  the  motor 
are  made  through  wires  covered  with  flexible  steel 
conduit. 

By  the  installation  of  the  motors  driving  the  ma- 
chines directly  all  shafting  was  eliminated.  This  re- 
sulted in  better  lighting  and  decreased  noise.  Further- 
more, the  maintenance  of  bolts  and  shaft  bearings 
was  obviated  and  the  possibility  of  oil  dropping  on 
the  frames  was  removed.  L.  R.  West. 

Indianapolis,  Ind. 


Maiutenauce  Costs  per  Motor  Average 
50  Cents  a  Month 

THE  cost  of  maintaining  about  1,500  220-volt,  three- 
phase,  60-cycle  motors,  ranging  in  size  from  ^  hp. 
to  225  hp.  and  aggregating  about  2.200  hp.,  averages 
50  cents  per  motor  per  month  in  the  plant  where  the 
writer  is  connected.  The  motors  are  up  to  twelve 
years  old  and  have  probably  been  in  service,  on  an 
average,  five  years.  The  cost  given  is  an  average  for 
the  past  six  months  and  includes  the  labor  and  mate- 
rial for  replacing  contacts,  burned-out  windings  and 
bearings,  the  labor  of  inspecting,  oiling  and  testing  the 
motors,  plus  the  regular  factorj*  overhead  expense. 


With  the  exception  of  the  time  given  to  the  renewal 
of  lamps  and  making  repairs  to  the  lighting  system, 
three  men  devote  their  entire  time  to  keeping  the  motors 
running  and  properly  loaded.  These  men  inspect  the 
motors  about  twice  a  week,  but  some  motors  like  the 
synchronous  machines  driving  the  air  compressors  are 
inspected  only  once  a  week,  while  there  are  20-hp. 
and  30-hp.,  3,600-r.p.m.  blower  motors  which  are  in- 
spected four  times  a  day.  The  motormen  are  held 
responsible  for  keeping  the  njotors  fully  loaded,  and  if 
Tiianufacturing  conditions  change  so  that  a  motor 
appears  to  be  overloaded  or  underloaded,  they  have  an 
ammeter  cut-in  circuit  and  report  the  load  to  the  office. 
They  are  then  instructed  to  change  the  motor  to  one  of 
the  proper  size  for  the  load. 

During  the  past  seven  years  a  185-hp.  synchronous 
motor  and  a  30-hp.  wound-rotor  induction  motor  were 
the  only  large  motors  that  were  burned  out.  All  the 
other  machines  that  have  been  sent  in  to  the  shop  for 
rewinding  have  been  of  10  hp.  or  less.  A  repair  force 
of  one  armature  winder  and  a  helper  is  maintained,  but 
in  addition  to  the  rewinding,  which  comes  under  the 
head  of  motor  maintenance,  these  two  men  repair 
electric  tools,  chucks,  etc.  H.  L.  BURNS, 

Chief  Electrician. 
Domestic  Engineering  Laboratories  Company. 

Dayton.    Ohio. 

Yard  Lamps  and  Transformers  Carried 
on  Same  Pole 

TRANSFORMERS,  lamps  for  lighting  the  yards  and 
all  distribution  lines  are  carried  on  the  same  pole 
in  the  Hog  Island  shipbuilding  yards.  Four  of  these 
lamps  are  supported  on  strap-iron  brackets  near  the  top 
of  the  pole,  so  that  there  is  light  on  all  sides  of  the  pole. 
The  transformer  with  its  cut-outs  is  mounted  on  a 
cross-arm  several  feet  below  the  lighting  units,  and 
secondary  wires  are  run  on  porcelain  knobs  up  to  the 
lamps. 

This  type  of  construction  was  used  to  save  the  cost 
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of  erecting  separate  poles.  All  distribution  was  neces- 
sarily overhead  in  these  yards  because  changes  in  the 
buildings  were  repeatedly  being  made  and  underground 
work  was  in  danger  of  being  torn  up  at  any  time. 


Central  Station  Service 


A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
of  Electric  Light,  Power  and  Heat 
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Power  Shortage  Relieved  by 
Isolated  Plants 

WOULD  as  soon  give  a  little  extra  money  to  the 
utility  as  to  pay  it  to  the  government  in  taxes," 
^aid  a  prominent  business  man  in  the  Twin  Cities  when 
the  St.  Paul  Gas  Light  Company  asked  him  to  operate 
his  isolated  plant  for  three  and  a  half  months  this 
winter  to  tide  the  company  over  its  winter  peak.  This 
is  typical  of  the  help  being  given  the  St.  Paul  central 
station  company  by  many  downtown  business  men  and 
factory  executives  who  are  tem.porarily  operating  their 
isolated  plants,  some  of  which  have  been  shut  down 
for  a  number  of  years.  With  this  arrangement  it  will 
not  be  necessary  for  the  utility  to  curtail  the  electric 
service  to  its  customers.  It  will  increase  the  cost  of 
service  to  these  large  customers,  but  they  get  much 
lower  rates  than  the  smaller  customers,  and,  realizing 
the  predicament  of  the  utility  and  its  customers,  they 
are  willing  to  stand  the  extra  expense. 

The  Milwaukee  Electric  Railway  &  Light  Company 
also  is  receiving  help  from  the  isolated  plants  of  Mil- 
waukee. For  a  number  of  years  it  has  had  agreements 
for  interchange  of  power  with  some  of  its  large  in- 
dustrial customers.  This  year  the  power  shortage  is 
more  acute,  so  in  addition  to  utilizing  the  available 
generator  capacity  of  these  large  customers,  the  company 
is  connecting  up  to  industrial  concerns  which  are  not 
customers  and  is  purchasing  cheir  surplus  energy. 
This  condition  will  be  I'e'ieved  when  the  Milwaukee 
utility  can  s.tart  its  new  pulverized  coal-fired  gener- 
ating station,  which  will  probably  be  ready  for  service 
early   in   the   new  year. 


Electric  Bake  Ovens  a  Desirable 
Central-Station  Load 

By  George  W.  Cole 

ALTHOUGH  the  idea  of  electric  cooking  is  not  new, 
L  it  is  only  recently  that  its  application  has  become 
commercially  successful.  The  Utah  Power  &  Light 
Company  was  one  of  the  first  central  stations  to  attempt 
to  put  the  electric  range  into  actual  use.  Nearly 
two  years  of  constant  effort  was  required  to  establish 
a  foothold  in  Salt  Lake  City  and  convince  the  people 
that  an  electric  range  would  cook,  that  the  cost  of 
operation  would  not  be  prohibitive  and  that  electric 
cooking  was  the  most  modern  and  satisfactory  way  of 
preparing  food. 

Naturally,  as  soon  as  the  residential  cooking  idea  was 
established,  a  new  field  was  opened  in  commercial  cook- 
ing and  baking  which  it  appeared  would  soon  develop 
into  a  more  desirable  load  than  the  domestic  range. 
The  first  few  customers  were  skeptical — the  idea  of 
dome.stic  cooking  was  all  right,  but  turning  out  food- 
stuffs in  commercial  quantities  was  apparently  out  of 
reason    and    the    price    presumably    would    be    propor- 


tionately out  of  line.  A  demonstration  of  an  electric 
oven  in  one  of  the  largest  retail  stores  secured  the 
first  order.  The  Utah  Power  &  Light  Company  fur- 
nished everything  and  allowed  the  store's  baker  to 
operate  the  oven.  After  a  six-day  trial  the  meter 
was  read,  the  output  checked,  and  it  was  found  that, 
instead  of  being  more  expensive  to  operate,  the  oven 
actually  did  more  work  at  less  expense  than  the  fuel 
then  used  by  the  store.  From  the  first  installation 
of  this  oven  sales  have  steadily  increased  until  at 
present  there  are  about  forty  ovens  working  every  day 
in  Salt  Lake  City  and  about  twenty  in  use  in  other 
sections  of  the  company's  territory. 

This  company  looks  upon  the  bake  oven  as  a  very 
desirable  business  as  it  is  in  steady  use  from  five  to 
sixteen  hours  each  day  and  maintains  a  fairly  high  load 
factor.  The  investment  cost  to  obtain  this  business 
is  little  or  no  greater  for  smaller-size  ovens  than  for 
the  electric  range  and  revenue  returns  equal  eight 
to  ten  ranges.  In  most  cases  no  additional  investment 
is  necessary  as  the  load  is  connected  in  the  com- 
mercial section,  where  feeders  and  transformers  are 
of  ample  capacity  to  handle  a  greatly  increased  load. 
The  baking  hours  are  so  arranged  by  the  class  of  work 
that  the  operation  seldom  overlaps  a  peak.  If  the 
oven   is   used   during  the   day,   it   misses   the   morning 


DOUBLE-DECK    UUICK   TVl'K   KLKCTRIC  OVEN, 
CONNECTED  LOAD  88   KW. 

peak  and  is  turned  off  before  the  evening;  if  used 
during  the  right,  it  also  misses  both  morning  and 
evening  peaks,  thereby  improving  the  load  factor  by 
filling  in  the  valley  of  the  load  curve  that  is  a  problem 
to  all  central-station  engineers. 
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The  largest  oven  connected  in  Salt  Lake  City  is 
a  Hughes  No.  415  brick-type  electric  oven  with  a 
connected  load  of  88  k\v.  This  oven  has  been  in  use 
for  three  years  and  has  proved  very  satisfactory.  It 
is  operated  on  a  load-factor  rate,  and  to  keep  operating 
cost  as  low  as  possible  tests  have  been  made  to  find 
the  lowest  demand  on  which  the  oven  can  operate 
and  maintain  the  maximum  output  of  bread.  A  series 
of   tests   has    been    made    and    50    kw.    demand    shows 
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OPERATION  CURVE  OF  EI.ECTRIC  OVEN  MAXIMUM 
DEMAND  50  KW. 

the  greatest  efficiency.  With  this  maximum  it  is  pos- 
sible to  bake  bread  as  fast  as  it  can  be  cooked  through 
without  burning  and  with  no  appreciable  loss  in  tem- 
perature in  the  oven.  The  bakery  is  turning  out  a 
19-oz.  loaf,  250  in  each  deck,  baked  in  thirty  minutes. 
The  output  of  this  bakery  is  10,000  loaves  daily,  approx- 
imately 34  per  cent  of  which  is  baked  in  the  electric 
(iven,  the  rest  in  three  brick  ovens.  The  accompanying 
diagram  shows  the  operation  curve  of  this  oven  for  a 
typical  day. 

Available  figure.s  on  all  the  ovens  in  use  in  Salt  Lake 
City  show  that  the  average  demand  is  about  50  per 
cent  of  the  name-plate  rating.  This,  of  course,  is 
dependent  on  the  number  of  hours'  use,  but  over  an 
eight-hour  baking  period  it  holds  true.  Longer  hours 
reduce  this  percentage  somewhat  and  a  shorter  use 
necessarily  increases  it,  but  the  average  holds. 

From  the  customer's  standpoint  the  oven  is  very 
desirable  as  it  does  the  %Vork  that  any  fuel-fired  oven 
will  do  and  does  it  better.  The  ovens  are  especially 
adapted  for  high-class  pastry  work,  as  uniform  heat 
distribution,  perfect  control  and  the  absence  of  dirt  or 
fumes  make  them  particularly  suitable  for  this  kind 
of  baking. 

One  representative  installation  turned  out  during 
twenty-six  baking  days: 


Cream  puffs 1,800 

Cup  cakes   2,160 

Package  squares   ....     720 

Buns   3,600 

Filled  rolls   1,800 

Bath  buns   1,080 

Sausage  rolls 920 

Pies 450 


Tarts   540 

.\pple  turnovers    ....     540 

Layer  cakes 300 

Cinnamon  rolls    3,000 

Buttered  rolls    1.800 

Parker  House  rolls  ..3.C00 

Biscuits   1,080 

Corn  bread  270 


Pacific  Gas  &  Electric  Reports  Record 
Increase  of  Customers 

THE  Pacific  Gas  &  Electric  Company  of  California 
reports  an  increase  in  the  number  of  customers  on 
the  company's  distribution  system  at  a  rate  unprece- 
dented in  its  history.  In  the  first  nine  months  of  the 
current  year  28,995  new  consumers  were  added  to  the 
company's  lines.  The  total  gain  for  the  year  was 
57,500,  of  which  37,500  represented  normal  growth. 
The  remaining  20,066  were  brought  on  the  company's 
books  through  its  purchase  of  the  Northern  California 
Power  Company,  Con.solidated  and  the  Sierra  &  San 
Francisco  Power  Company.  The  normal  growth  for  the 
month  of  September  alone  showed  a  net  addition  of 
5,075  customers. 

Central-Station  Office  on  Tip 
of  Cape  Cod 

OUAINT  old  Cape  Cod  ends  at  Provincetown,  Mass., 
and  a  central-station  office  and  appliance  salesroom 
are  one  of  the  "attractions"  for  summer  visitors  and 
year-round  denizens  of  this  picturesque  spot.  Energy 
is  distributed  to  about  800  all-year  customers  by  the 
Provincetown  Light  Company,  and  notwithstanding  the 
absence  of  day  service,  about  500  electric  fiatirons  are 
in  use  on  the  system.  The  present  rate  is  20  cents  per 
kilowatt-hour.  Electricity  is  purchased  from  the  Cape 
Cod  Cold  Storage  Company,  and  the  lighting  load 
includes  motion-picture  establishments,  stores,  hotels 
and  bungalows  in  the  artist  colonies  as  well  as  the  snug 


This  represents  a  consumption  of  1,525  kw.-hr.  Two 
ovens  baked  3,000  pies  and  5,250  layer  cakes  in  the 
same  time. 


CE.NTRAL-STATION    OFFICE    AND    ELECTRIC    SHOP    AT    TIP 
OF  CAPE  COD 

retirement  quarters  of  former  sea  captains.  Little  or 
no  power  business  is  in  sight  in  this  territory,  apart 
from  the  operation  of  refrigerating  plants,  which  at 
present  are  steam-driven.  The  one  electric  shop  of  the 
town,  as  shown,  was  formerly  a  private  residence. 
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Generators,  Motors  and  Transformers 

Construction  of  Alternating-CiM'rent  Generators. — 
S.  L.  Henderson. — In  .the  first  of  these  two  articles 
ventilation  of  alternating-current  generators  is  dis- 
cussed, with  a  comparison  between  radial  and  axial 
ventilation  schemes,  while  the  second  deals  with  the 
construction  of  rotors,  with  special  reference  to  the  sub- 
ject of  slotting. — Electrical  Review,  Sept.  4  and  Oct. 
2,  1920. 

Continuous,  Occasional  and  Intermittent  Loading  of 
Electric  Motors. — Blanc. — Since  the  rating  of  a  motor 
is  fi.xed  by  maximum  temperature  attained  when  work- 
ing it  will  depend  on  the  conditions  of  load;  that  is,  on 
whether  the  load  i.s  continuously,  occasionally  or  inter- 
mittently applied.  The  author  investigates  the  heating 
conditions  in  an  intermittently  loaded  motor  which 
within  a  relatively  short  time  period  passes  through  a 
full  cycle  of  loading,  so  that  it  runs  at  full  load  during 
a  certain  time  but  is  unloaded  during  the  rest  of  the 
loading  cycle.  The  rating  of  the  machine,  or  safe 
working  load,  then  is  a  function  of  the  loading  factor,  or 
ratio  of  full-load  time  to  idle  time  for  one  load  period. 
It  is  difficult  to  test  a  machine  under  intermittent  load. 
The  author,  however,  presents  formulas  by  means  of 
which  the  intermittent  rating  for  a  given  loading  factor 
may  be  computed  from  the  continuous  rating. — Elektro- 
technische  Zeitschrift,  Oct.  14,  1920. 

Generation,  Transmission  and  Distribution 

Planning,  Designing  and  Erecting  Transmission 
Lines. — Alfred  Still. — The  author  explains  the 
economic  considerations  encountered  in  laying  out  a 
line  and  shows  the  importance  of  the  preliminary  work 
leading  up  to  the  location  of  supporting  .structures, 
methods  of  erecting  and  anchoring  steel  towers,  setting 
the  wooden  poles,  etc. — Electrical  Revie^v,  Oct.  2,  1920. 

Current  Interruption  Without  Arc. — BuRSTYN. — The 
paper  begins  with  a  detailed  review  of  an  article  by 
Kraus  (Elektrotechnik  und  Maschinenhan,  1913,  vol.  31, 
page  717)  describing  the  results  of  certain  investiga- 
tions made  to  determine  the  conditions  which  permit 
arcless  interruption  of  continuous  current.  An  analysis 
of  the  Ayrton  arc  formula  leads  to  certai:!  relations 
between  current  and  voltage  in  the  case  of  infinitely 
?hort,  or  negative,  arc  length,  and  Kraus  succeeded  in 
pre  /ing  experimentally  that  a  well-defined  limiting  state 
exists  when  the  arc  length  is  zero — that  is  when  no 
arcing  occurs.  Burstyn  now  reports  on  more  recent 
researches,  the  results  substantiating  Kraus'  work.  The 
limiting  conditions  involve  only  the  current  before 
interruption,  and  the  voltage  after  complete  interrup- 
tion in  circuits  without  inductance  and  capacity.  Below 
the  so-called  arcing  voltage  any  current  strength  may 
be  interrupted  without  an  arc.  For  higher  voltages 
arc-free  current  is  rapidly  getting  smaller,  and  from 
the  cathode  drop  voltage  on  even  the  smallest  current 
will  give  rise  to  an  arc  or,  at  least,  to  a  luminous  dis- 


charge. The  arcing  voltages  for  silver,  german  silver, 
iron,  steel,  zinc,  tin,  brass  and  lead  lie  between  14  and 
16;  for  copper  the  value  is  higher,  18  volts,  and  for 
gold  and  platinum  it  reaches  20  volts.  The  cathode  drop 
in  air  was  determined  by  Burstyn  for  several  metals. 
He  found,  for  instance,  310  volts  for  copper,  305  for 
platinum  and  285  for  nickel.  The  limiting  current  is 
determined  mainly  by  the  tendency  of  the  cathode  to 
emit  electrons.     If  graphite  cathode  was  used  with  a 
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platinum  anode,  at  200  volts,  the  limiting  current  was 
0.190  amp.  However,  when  the  current  was  reversed 
up  to  2.8  amp.  could  be  interrupted  without  any  arcing. 
For  most  metals  the  limiting  current  at  200  volts  lies 
around  200  millivolts.  A  set  of  curves  given  by  Kraus, 
which  show  the  limiting  conditions  for  different  metals, 
is  reproduced.  For  all  voltage  and  current  values  which 
plot  below  the  curve  interruption  will  take  place  without 
arcing. — Elektrotechnische  Zeitschrift,  June  30,  1920. 

Washery  Sludge  Burned  in  Pulverized  Form  at 
Seattle. — Charles  H.  Bromley. — During  the  war,  when 
it  appeared  that  the  government  might  restrict  the  use 
of  oil  for  steam-raising  purposes  in  the  vicinity  of 
Seattle,  a  study  was  made  of  the  possibility  of  utilizing 
local  grades  of  coal  in  pulverized  form.  An  outcome  of 
this  study  was  the  efficient  utilization  of  a  200,000-ton 
sludge  dump  at  the  Renton  mine  just  outside  the  city 
limits.  In  adopting  this  fuel  there  was  the  important 
advantage  of  leaving  the  existing  oil-burning  equipment 
immediately  available  in  efficient  form.  Details  of  pre- 
paring the  coal  for  burning  are  given. — Stone  &  Web- 
ster Journal,  September,  1920. 

Traction 

Single  Phase  in  Thirteen  Yrar.s'  Svrrrssful  Operation 
on  the  Erie. — Q.  W.  Hershey. — Feeders  to  the  Erie 
Railroad  between  Rochester,  Avon  and  Mount  Morris 
have  been  electrified  and  are  using  Niagara  power. 
Twenty-five-cycle,  three-phase  energy  at  60,000  volts  is 
transformed  to  two-phase,  11.000  volts  by  means  of  a 
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simple  transformer  substation  requiring  no  manual 
attendance.  It  is  said  that  during  thirteen  years  of 
operation  no  general  tie-up  of  the  railroad  existed  at 
any  time  from  storm  conditions  with  the  exception  of 
one  last  year,  during  which  the  steam  roads  in  the 
vicinity  were  tied  up  from  ten  hours  to  three  days, 
whereas  the  electrical  section  was  tied  up  for  only  four 
hours.  The  operation  of  the  system,  including  station 
lighting,  car  heating  and  repair  shops,  is  carried  on 
with  a  ton-mile  energy  purchase  of  79  watt-hrs. — 
Electric  Journal,  October,  1920. 

Electric  Braking  of  Direct-Current  Vehicles. — W.  M. 
Hutchison. — The  term  electric  or  dynamic  braking  is 
said  properly  to  refer  to  the  braking  effect  secured  by 
converting  the  propelling  motors  to  series  generators 
driven  by  the  momentum  of  the  vehicle.  Rheostatic 
braking,  magnetic  braking  and  emergency  dyiiamic 
braking  are  specifically  discussed  in  this  article. — 
Electric  Journal,  October.  1920. 

Installations,  Systems  and  Appliances 

Electrical  Equipment  of  the  Super-Power  Station  at 
Golpa,  Germany. — H.  Probst. — The  steam  generating 
plant  at  Golpa  from  the  beginning  was  intended  to 
provide  the  nitrogen-fixation  plants  at  Piesteritz  with 
500,000,000  kw.-hr.  of  electrical  energy  a  year  and  also 
to  supply  a  large  nitric-acid  plant  in  the  neighborhood 
with  about  half  of  this  amount.  The  generating  plant 
is  located  close  to  a  lignite  mine,  and  cable  cars  take  the 
coal  directly  from  the  mine  to  the  stokers.  The  daily 
consumption  is  7,000  tons.  There  are  sixty-four  steam 
boilers,  feeding  eight  A.  E.  G.  turbines,  each  coupled  to 
one  22,000-kva.  generator  for  6,000  volts  and  50  cycles. 
From  five  of  the  units  power  is  transmitted  over  a 
25-km.  (15.5-mile),  80,000-volt  line  to  Piesteritz.  After 
the  shutdown  of  the  war-time  nitric-acid  plant  the 
output  from  the  other  units  was  taken  over  by  the  city 
of  Berlin,  the  power  being  transmitted  over  a  125-km. 
(78-mile),  110,000-volt  line  (see  Digest,  Jan.  17,  1920). 
The  Golpa  generating  plant,  the  switching  equipment 
and  the  transmission  lines  are  described  in  detail  in  this 
article,  which  is  richly  illustrated. — Elektrotechnische 
Zeitschrift,  Sept.  2,  1920. 

Electrophysics  and  Magnetism 

Self-Oscillations  and  Critical  Frequenrii  in  Single- 
Layer  Coils. — GoTHE. — This  problem  has  been  attacked 
by  several  German  writers,  with  widely  different  results. 
Rudenberg,  Biihm  and  Wagner  replace  the  coil,  for 
purposes  of  analysis,  by  an  artificial  line  with  capacity 
and  mutual  induction  between  sections.  In  this  way 
Wagner  was  led  to  the  conclusion  that  every  coil  has 
a  number  of  self-oscillating  frequencies,  forming  a 
series  which  converges  upward  toward  a  certain  limiting 
"critical  frequency."  Rogowski,  using  an  entirely  dif- 
ferent physical  scheme  (see  Digest  of  Jan.  1,  1920), 
showed  that  there  is  a  fundamental  lowest  frequency 
and  above  this  an  infinity  of  higher  modes  of  oscilla- 
tion such  that  their  frequency  ratios  approach  the 
series  of  integer  numbers.  The  present  author  has  made 
an  experimental  investigation  of  high-frequency  oscilla- 
tions in  two  large  specially  built  single-layer  coils.  The 
coils  were  e.xcited  from  a  vacuum-tube  oscillator,  and 
the  current  distribution  in  the  winding  was  observed 
with  little  search  coils,  carried  on  glass  rods  close  to 
the  coils  and  connected  to  wave-meter  circuits  with 
thermocouples.  In  this  way  no  fewer  than  thirty  suc- 
cessive harmonic  oscillations  were  observed  on  a  coil  of 


46.8  cm.  (18.5  in)  length  and  19.75  cm.  (7.8  in.) 
diameter.  The  fundamental  wave  length  was  645  m., 
and  in  the  thirtieth  mode  of  oscillation  the  coil  had  a 
wave  length  of  31  m.  The  ratio  of  successive  overtone 
frequencies  corresponds  well  to  the  Rogowski  theory, 
and  the  author  concludes  that  the  Wagner-Riidenborg 
sectionalized  "artificial  coil"  does  not  represent  the  real 
facts.  Values  of  .self-oscillating  frequencies  computed 
according  to  the  Lenz  formula  for  short  coils  were  found 
to  check  within  10  or  20  per  cent  with  measured  values. 
Bundles  of  transformer  plate  inserted  in  the  coils 
increased  the  wave  length  of  the  lower  harmonics 
enormously,  but  had  almost  no  eilect  on  the  higher 
ones. — Archiv  fUr  Elektrotechnik,  April  15,  1920. 

Telegraphy,  Telephony  and  Signals 

Waue-Length  Relation  for  a  Generalized  Bessel'a 
Antenna. — A.  Press. — The  differential  equations  for  an 
antenna  of  negligible  resistance  and  leakage  conduc- 
tance are  set  up.  Proceeding  from  previously  deduced 
values  of  the  inductance  and  capacity  per  centimeter 
along  the  antenna,  the  solution  is  obtained  in  terms  of 
Bessel's  functions  for  the  voltage  and  current  distribu- 
tion along  the  antenna.  After  simplification,  the  solu- 
tion is  interpreted  and  curves  enabling  its  ready 
employment  are  given. — Proceedings  Institute  of  Radio 
Engineers,  October,   1920. 

On  Beat  Reception. — Meissner  and  Scheiffler. — 
The  article  contains  a  number  of  experimental  cui-ves 
concerning  interference  reception  in  radio-telegraphy 
and  showing  audibility  as  a  function  of  received  current 
and  of  superposed  current.  When  pyrite  detectors  were 
used,  the  audibility  was  found  to  be  practically  propor- 
tional to  the  received  current.  *  On  the  other  hand,  when 
Ihe  superposed  current  was  increased  the  audibility 
gradually  increased  toward  a  maximum  value,  decreas- 
ing for  still  greater  superposed  cuirent  strength.  Simi- 
lar conditions  were  found  when  using  an  audion  detector, 
in  grid-coiidenser  connection.  For  large  grid-leak  re- 
sistances a  limiting  value  of  audibility  was  obijerved, 
which  stayed  constant,  whatever  the  adjustment  of  the 
superijosed  current,  above  a  certain  critical  value;  but 
for  smaller  grid-leak  resistance  the  audibility  curve 
showed  a  pronounced  maximum  at  a  certain  value  of 
superposed  current.  Damped  oscillations,  it  was  found, 
can  be  amplified  by  interference  reception  if  the  follow- 
ing conditions  are  fulfilled:  (1)  The  audion  bulb  mu.st 
work   at   the   lower   bend   of   the   characteristic    curve. 

(2)  The  superposed  current  must  be  out  of  tune  with 
respect  to  the  received  current  so  that  a  phase  change 
of   180  deg.  will  take  place  between   two  wave  trains. 

(3)  The  trains  must  not  be  so  long  that  they  run  into 
each  other.  Clear  tones,  however,  could  be  obtained 
only  for  wave  lengths  below  1,000  m.  (decrement  <  0.04, 
1,000  sparks  per  second). — Zeitschrift  fiir  Fernmelde- 
technik,  Nos.  2  and  3,  1920.  ( For  an  extensive  abstract 
see  Elektrotechnische  Zeitschrift,  Sept.  16,  1920.) 

Miscellaneous 

Electric  Heating. — de  La  Brosse. — The  author  sharply 
opposes  the  idea  of  using  night  power  for  heating  pur- 
poses, stating  that  whenever  electric  power  is  produced 
by  steam-driven  machinery  the  use  of  electric  current 
for  heating  will  be  a  waste.  Even  when  electric  power 
is  produced  by  hydraulic  machinery,  the  author  says, 
the  energy  should  be  reserved  for  mechanical  and  elec- 
trotechnical  purposes  rather  than  used  for  heating. — 
Revue  Generate  de  VElectricite,  Sept.  11,  1920. 


1082 


ELECTRICAL     WORLD 


Vol.  76,  No.  22 


HERBERT  C.  HOOVER  was 
elected  president  of  the  Ameri- 
can Engineering  Council,  the 
governing  body  of  the  Federated 
American  Engineering  Societies,  at 
the  Washington  convention  of  the 
council.  A  quantitative  study  of  the 
waste  occasioned  to  industry  by  in- 
termittent employment,  non-employ- 
ment, strikes  and  lockouts  is  to  be 
made  as  one  of  the  first  activities  of 
the  new  organization,  which  has  a 
large  tentative  program  before  it. 
Charter-member  societies  may  come 
in  up  to  July  1. 

Opposition  to  the  merging  of  the 
old  Engineering  Council  into  the  new 
American  Engineering  Council  set 
up  by  the  Federated  American  En- 
gineering Societies  has  been  ex- 
pressed by  the  American  Society  of 
Civil  Engineers,  whose  representa- 
tives on  the  old  council  have  been 
instructed  not  to  consent  to  the 
change.  Under  the  council's  rules 
this  will  block  action. 

Interconnection  and  storage  are 
given  as  the  chief  elements  in  the 
cure  for  coal  troubles  in  a  recom- 
mendation drafted  by  Herbert  C. 
Hoover  for  a  committee  of  the 
American  Institute  of  Mining  and 
Metallurgical  Engineers. 

Fifteen  orders  for  turbines  rated 
at  from  20,000  kw.  to  35,000  kw.  con- 
stitute a  partial  list  of  the  large 
turbine  orders  received  in  the  last 
year  by  the  General  Electric  Com- 
pany. 

Future  prices  of  coal,  process 
coal,  return  of  power  to  the  line  and 
need  of  broader  state  legislation 
were  among  the  topics  discussed  at 
Super-Power  Survey  meetings  held 
recently. 

A  REFERENDUM  vote  On  the  street- 
railway  situation,  based  on  eight 
recommendations  by  its  committee 
on  public  utilities,  is  being  taken 
by  the  United  States  Chamber  of 
Commerce.  The  recommendations 
favor  private  ownership  with  prompt 
and  flexible  regulation  and  oppose 
unfair  competition. 

The  high  prices  of  today  will  not 
be  accepted  by  the  California  Rail- 
road Commission  in  valuation  pro- 
ceedings to  fix  a  rate  base,  according 
to  an  expression  of  opinion  by  Com- 
missioner Devlin. 

Nothing  fundamentally  wrong 
exists  in  the  business  situation  at 
the  present  time,  according  to  the 
views  of  F.  H.  Goff,  president  Cleve- 
land Trust  Company,  as  expressed 
before  the  Electrical  Supply  Jobbers' 
Association.  He  looks  for  almost 
normal  conditions  to  prevail  in  the 
business  world  with  the  arrival  of 
early  spring. 


Reports  of  a  fair  amount  of  buy- 
ing come  from  the  different  sections 
of  the  country,  improvement  over 
the  recent  past  being  noted  in  some 
instances.  Supplies  of  electrical 
materials  are  in  good  volume,  job- 
bers are  expending  greater  sales 
effort,  and  stocks  are  moving.  Re- 
ductions running  as  high  as  30  per 
cent  in  the  prices  of  building  mate- 
rial are  reported,  following  the  in- 
vestigation into  the  housing  situa- 
tion in  New  York,  but  construction 
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activity  remains  at  a  low  ebb.  Can- 
cellations and  price  cutting  are  not 
creating  the  havoc  that  was  feared 
a  few  weeks  ago. 

The  super-power  committee  of 
the  American  Institute  of  Electrical 
Engineers  is  to  meet  with  the  engi- 
neering staff  of  the  Super-Power 
Survey  on  Dec.  3.  An  important 
meeting  of  the  advisory  board  of  the 
Super-Power  Survey  is  scheduled  for 
Dec.  1. 

S.  B.  Ireland  of  Montgomery, 
Ala.,  was  elected  president  of  the 
Southeastern  Section,  N.  E.  L.  A., 
at  its  Miami  (Fla.)  convention.  The 
third  vice-presidency  and  two  mem- 
berships on  the  executive  committee 
were  accorded  to  the  manufacturers. 

A  Swedish  commission  consisting 
of  three  prominent  engineers  is  now 
in  the  United  States  studying  rail- 
way electrification.  Sweden  is  soon 
to  electrify  the  300  miles  of  track  be- 
tween Stockholm  and  Gothenburg. 
A  220-volt  transmission  line  between 
the  super-power  plants  at  Trollhiit- 
tan  and  Alfkarleby  is  also  to  be 
erected. 

Kansas  is  to  hold  a  water-power 
congress  at  Topeka  on  Dec.  15  to 
adopt  a  state  policy  on  its  water 
resources. 

Many  public  utilities  are  reported 
to  be  still  badly  off  for  coal.  This  is 
particularly  true  of  those  using  gas 
coal  from  certain  regions. 


By  resolution  of  the  board  of 
directors  of  the  A.  I.  E.  E.,  only  a 
limited  number  of  technical  papers 
will  be  presented  at  the  Salt  Lake 
City  convention  next  year,  and  the 
midwinter  convention  will  be  made 
the  heavy  technical  meeting  of  the 
Institute. 

Eliminating  trouble  makers  was 
held  by  Henry  L.  Doherty,  speaking 
before  the  H.  L.  Doherty  Organiza- 
tion, to  be  the  best  method  of  stimu- 
lating production,  active  co-opera- 
tion between  employei's  and  em- 
ployees the  second  best,  and  wage 
reductions  the  last  resort. 

Authority  to  issue  $30,000,000 
of  7  per  cent  ten-year  bonds  and  to 
increase  the  capital  stock  of  the  com- 
pany from  $75,000,000  to  $125,000,- 
000  was  granted  to  the  Westing- 
house  Electric  &  Manufacturing 
Company  at  a  special  meeting  of 
stockholders. 

A  POLICY  of  close  co-operation 
wdth  the  Forest  Service  in  giving 
priority  in  Alaska  to  applicants  pur- 
chasing timber  is  announced  by  the 
Federal  Power  Commission.  The 
legal  situation  developed  by  the 
withdrawal  of  water  above  Niagara 
Falls  is   to  be   investigated. 

Progressive  standardization  dui-- 
ing  the  next  ten  years  was  predicted 
by  President  James  Burke  at  the 
semi-annual  meeting  of  the  Electric 
Power  Club  at  Hot  Springs,  Va.  Co- 
operation in  creating  public  senti- 
ment in  support  of  utilities  was  dis- 
cussed by  Blartin  J.  Insull,  president 
of  the  N.  E.  L.  A.,  and  the  rela- 
tions of  the  Electrical  Manufactur- 
ers' Council  to  the  Electric  Power 
Club  and  other  bodies  were  ex- 
plained. 

An  absence  of  domestic  interest 
in  steel  transmission  towers  is  re- 
ported, although  foreign  orders  and 
inquiries  are  active.  Italy,  France, 
the  Scandinavian  countries,  Japan 
and  South  America  afford  the  most 
promising  markets. 

The  long  scarcity  of  pliers  and 
other  linemen's  tools  due  to  the  ab- 
sence of  exportations  and  the  scar- 
city of  skilled  tool  makers  is  nearly 
over,  and  it  is  said  that  pliers  will 
soon  be  available  on  sixty-day  and 
eighty-day  orders,  instead  of  in 
twelve  to  eighteen  months. 

Excellent  commercial  results  are 
reported  in  Montana  from  the  first 
electrical  show  of  that  state,  held 
recently  in  Butte. 

A  brighter  side  to  present  trade 
conditions  is  being  seen  by  electrical 
jobbers  in  New  York  territory,  who 
find  that  demand  compares  fairly 
well   with    normal   business   periods. 
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Doherty  Woiil<l  Stiiniilale  Production 
by  Throwing  Out  Trouble  Makers 

REDUCTION  in  production  costs  can  best  be  acconi- 
.  plished  by  the  elimination  of  trouble  makers,  with 
the  consequent  disappearance  of  friction  within  an 
organization,  Henry  L.  Doherty  told  the  300  members 
of  the  H.  L.  Doherty  Organization  who  met  in  New 
York  on  the  first  three  days  of  this  week.  The  next 
best  way,  Mr.  Doherty  said,  was  to  stimulate  production 
by  active  co-operation  between  employers  and  employees, 
and  lastly  came  the  method  of  wage  reductions. 

In  taking  over  public  utilities  Mr.  Doherty  said  that 
the  aim  of  his  organization  was  not  to  "clean  house" 
by  a  general  discharge  of  all  old  employees  but  to 
take  over  the  organization  and  retain  its  members  just 
as  long  as  they  co-operate  and  follow  the  parent  com- 
pany's methods. 

This  meeting  was  in  line  with  the  practice  of  the 
Cities  Service  Company  to  call  its  managers  together 
every  year  or  eighteen  months  for  a  general  conference. 
At  this  time  particular  stress  was  put  upon  questions  of 
public  policy  and  the  necessity  of  rate  adjustments  to 
meet  present  operating  costs.  In  addition  to  various 
company  problems  which  were  discussed,  a  general  plan 
of  operations  was  outlined  for  the  coming  year. 


Many  Utilities  Still  Suffer  from  the 
Coal  Shortage 

DESPITE  a  gradual  improvement  in  the  general  coal 
situation  many  public  utilities  are  in  very  bad 
condition.  This  is  particularly  true  of  those  dependent 
on  the  gas-coal  region  served  by  the  Louisville  &  Nash- 
ville Railroad  and  those  using  Monongahela  gas  coal. 
Utilities  drawing  their  supplies  of  coal  from  the  central 
Pennsylvania  region  are  now  getting  better  deliveries. 


California  Commission  Will  Not  Base 
Rates  on  Present-Day  Costs 

TRAT  the  high  prices  of  today  will  not  be  accepted  by 
the  California  Railroad  Commission  in  arriving  at  a 
rate  base  on  which  to  allow  a  reasonable  return  was  the 
declaration  of  Commissioner  Frank  R.  Devlin  made  at 
a  recent  hearing  of  the  application  of  the  Great  West- 
ern Power  Company  for  a  permanent  adjustment  .of  its 
rates  for  electricity.  "I  hold  this  view  personally,"  said 
Mr.  Devlin,  "and  I  am  sure  that  the  other  members 
of  the  commission  will  agree  with  me." 

Commissioner  Devlin  made  the  declaration  following 
the  discussion  of  the  methods  to  be  pursued  in  fixing 
the  value  of  the  properties  of  the  Great  Western  Power 
Company  for  the  purpose  of  rate  fixing,  during  which 
it  was  brought  out  that  among  the  valuations  to  be 
submitted  by  the  power  company  to  the  coramission  in 


the  proceedings  was  one  based  on  reproduction  cost  new 
as  of  June  30,  1920.  Company  representatives  an- 
nounced that  it  was  not  their  intention  to  base  their 
request  for  a  reasonable  return  on  this  type  of  valua- 
tion. They  said  it  would  be  presented  as  a  measure  of 
aid  in  arriving  at  a  proper  valuation. 


Coal  Prices  Receive  Attention  in  Super- 
Power  Survey 

SINCE  the  price  of  coal  in  the  future  has  a  direct 
bearing  on  super-power  plans,  there  has  been  some 
discussion  at  the  Super-Power  Survey  meetings  as  to 
coal  prices  a  few  years  hence.  All  agree,  apparently, 
that  coal  will  not  go  back  to  its  pre-war  price.  One  of 
those  present  at  a  recent  meeting  predicted  that  it  would 
go  as  low  as  $2.  Samuel  Taylor  was  quoted  as  estimat- 
ing that  coal  bought  in  large  (luantities  on  contract 
would  be  worth  $3.25  in  1926  and  $3.50  in  1927.  After 
considerable  speculation  as  to  the  probabilities  in  that 
connection  the  whole  matter  was  referred  to  C.  E. 
Lesher,  editor  of  Coal  Ac/e,  with  the  request  that  he 
estimate  the  price  level  which  will  become  the  new 
normal  one. 

That  the  engineers  on  the  Super-Power  Survey  are 
taking  process  coal  seriously  may  be  judged  from  the 
fact  that  room  for  a  process  plant  probably  will  be  pro- 
vided when  it  comes  to  selecting  sites  for  the  super- 
power plants. 

Some  evolution  of  thought  has  taken  place  among 
the  super-power  engineers  in  regard  to  the  return  of 
power  to  the  line.  Yhere  was  a  very  general  opinion 
at  first  that  this  practice  would  do  much  to  equalize  the 
load  factor,  but  such  investigation  as  has  been  had 
leads  to  a  half-formed  conclusion  that  any  general  effort 
to  return  power  to  the  line  would  probably  lower  mate- 
rially the  factor  of  reliability. 

Attention  has  been  called  to  the  need  of  broader  legis- 
lation in  certain  states.  In  Pennsylvania,  for  instance, 
condemnation  proceedings  may  not  be  resorted  to  for 
transmission  lines  in  steam  systems.  In  the  same  state 
power  producers  are  not  permitted  to  share  with  the 
public  earnings  growing  out  of  economies,  the  Super- 
Power  Survey  has  been  informed. 

Attention  of  the  survey  has  been  called  to  a  site  in 
the  anthracite-coal  field  where  sufficient  water  exists 
to  take  care  of  condensing  for  a  plant  of  200,000  kw. 
or  300,000  kw. 

The  work  of  the  Super-Power  Survey  may  be  divided 
into  three  periods.  The  first  three  months  were  devoted 
to  a  study  of  the  broad  outlines  of  the  problem,  in  an 
effort  to  choose  the  elements  which  must  be  considered. 
The  second  period  is  that  in  which  the  necessary  data 
are  assembled.  The  survey's  work  is  now  in  this  second 
period.  The  third  period  is  the  one  in  wTiich  the  data 
will  be  digested  and  the  report  written.     There  is  the 


1083 


1084 


ELECTRICAL     WORLD 


Vol.  76,  No.  22 


fullest  determination  to  have  the  report  in  the  hands 
of  the  Secretary  of  the  Interior  not  later  than  June 
30,  1921. 

A.  L  E.  E.  to  Emphasize  Social  Activities 
at  June  Convention 

ONLY  a  limited  number  of  technical  papers  will  be 
presented  at  the  annual  convention  of  the  American 
Institute  of  Electrical  Engineers  to  be  held  next  year  at 
Salt  Lake  City  so  that  more  time  can  be  devoted  to 
discussion  and  to  social  activities.  The  heavy  technical 
meeting  will  be  the  midwinter  convention.  This  action 
was  taken  at  the  Nov.  12  meeting  in  Chicago  of  the 
board  of  directors  in  a  resolution  which  read  as  follows : 
Resolved,  that  the  board  hereby  confirms  its  action  of 
last  spring  to  the  eflfect  that  the  social  features  of  the 
summei:  convention  benefit  and  strengthen  the  technical 
interests  of  the  Institute  and  the  engineering  profession, 
and  reaffirms  as  a  pohcy  of  the  Institute  that  the  prmcipal 
meeting  of  the  year  for  the  presentation  of  technical  papers 
shall  be  the  midwinter  convention,  an  dthat  the  program 
of  the  annual  convention  in  June  shall  include  only  a  limited 
number  of  technical  papers,  to  be  presented  in  not  exceeding 
four  sessions,  with  ample  time  for  discussion,  thus  allowing 
time  for  excursions  and  other  social  features  which  may  be 
arranged  by  the  convention  committee. 

The  board  also  called  attention  to  the  present  high 
cost  of  Institute  publications  and  urged  that  these  costs 
be  watched  as  there  is  little  likelihood  of  any  increase 
in  appropriations  being  granted  for  the  present  year. 
The  sum  required  to  complete  the  printing  of  the  1920 
Transactions  was  omitted  from  the  budget  for  the 
present  appropriation  year  because  of  the  existing 
financial  condition  of  the  Institute. 


Large-Turbine  Orders  of  General  Electric 
During  Past  Year 

DURING  the  past  year  the  developments  in  the  cen- 
tral-station field  have  been  largely  along  the  line 
of  extending  or  completing  existing  stations,  although 
some  large  new  plants  have  gone  up.  In  spite  of  adverse 
financial  conditions  orders  have  been  received  for  a 
large  number  of  machines  of  a  rating  of  20,000  kw. 
and  greater.  These  machines  are  of  the  single-cylinder 
design. 

A  partial  list  of  such  ordei's  received  by  the  General 
Electric  Company  for  large  turbines  during  the  past 
year  is  of  interest: 

United  Electric  Light  &  Power  Company,  Hellgate  station, 
two,  3.''),000  kw. 

Philadelphia  Electric  Company,  Delaware  station,  two 
30,000  kw. 

Beech  Bottom  Power  Company,  Windsor  station,  two, 
35,000  kw. 

Detroit  Edison  Company,  Marysville  station,  two  30,000 
kw. 

Boston  Edison  Company,  Boston,  Mass.,  station,  one, 
30,000  kw. 

Commonwealth  Edison  Company,  Commonwealth  station, 
one,  30,000  kw. 

Cleveland  Electric  Illuminating  Comi)any,  two,  25,000  kw. 

Union  Gas  &  Electric  Company,  West  End  station,  two, 
25,000  kw. 

New  York  Central  Railroad,  Port  Morris  station,  one, 
20,000  kw. 

The  demand  for  the  intermediate  and  smaller  sizes  of 
turbines,  it  is  stated,  has  been  greater  than  heretofore 
experienced. 


Power  Club  Told  It  Must  Take  More  Active 
Part  in  Safety  Code  Preparation 

THE  semi-annual  meeting  of  the  Electric  Power 
Club  was  held  at  Hot  Springs,  Va.,  Nov.  15,  16 
and  17.  The  first  day  was  given  over  to  section  meet- 
ings, of  which  there  were  seven,  and  to  meetings  oi 
standing  committees.  President  James  Burke  in  his 
address  at  the  general  meeting  on  Tuesday  called  atten- 
tion to  the  vast  amount  of  work  which  the  committees 
of  the  Electric  Power  Club  do  and  the  importance  of 
that  work  to  the  electrical  industry.  He  intimated  that 
the  work  of  standardization  has  only  just  begun  and 
will  in  all  probability  be  greatly  modified  during  the 
next  ten  years  owing  to  the  greater  knowledge  of 
materials  which  has  been  forthcoming  as  the  result  of 
the  work  of  research  laboratories.  With  reference  to 
progressive  work  iVIr.  Burke  said  that  it  was  obligatory 
on  the  Electric  Power  Club  to  take  a  more  active  part 
in  the  preparation  of  electrical  safety  codes,  since  the 
designers  and  inventors  of  electrical  apparatus  are  best 
qualified  to  originate  such  rules. 

Prosperity  Linked  with  Utilities 

"How  the  Electric  Power  Club  Can  Co-operate  with 
the  National  Electric  Light  Association  in  the  Creation 
of  Proper  Public  Sentiment  Toward  Electric  Public 
Service  Corporations"  was  the  subject  of  an  address 
by  Martin  J.  Insull,  president  of  the  National  Electric 
Light  Association.  Mr.  Insull  told  of  the  difficulties 
confronting  electric  public  utilities  in  raising  money 
for  new  developments  and  extensions — difficulties  due  to 
the  fact  that  the  earnings  of  the  utilities  are  such  as  to 
preclude  the  possibility  of  their  competing  in  the  money 
market  with  industrial  concerns.  He  said  that,  backed 
by  a  properly  informed  public,  commissions  will  grant 
rates  sufficient  to  rehabilitate  the  credit  of  the  utilities 
and  permit  them  to  obtain  sufficient  equipment  to  handle 
present  and  prospective  business  properly.  In  the 
campaigns  of  education  now  being  carried  on  by  the 
National  Electric  Light  Association,  Mr.  Insull  said, 
the  electrical  manufacturing  companies  could  assist  by 
devoting  a  portion  of  their  advertising  space  to  good- 
will advertising  and  by  bearing  part  of  the  expense  of 
the  educational  propaganda.  Mr.  Insull  showed  how 
the  prosperity  of  the  electrical  manufacturing  industry 
was  linked  in  a  large  way  with  the  continued  prosperity 
of  the  electric  light  and  power  industry. 

Frederic  Nicholas,  secretary  of  the  Electrical  Manu- 
facturers' Council,  spoke  on  co-operation  and  co-ordina- 
tion between  the  Electric  Power  Club  and  other  bodies, 
explaining  in  detail  the  functions  of  each  and  their 
relation  to  the  Engineering  Standards  Committee.  S.  L. 
Nicholson  explained  the  workings  of  the  Electrical 
Manufacturers'  Council. 

At  the  Wednesday  session  a  very  excellent  report  was 
made  by  the  cost  accounting  committee,  of  which  H.  L. 
Stratton  of  Cleveland  is  chairman.  The  committee  dis- 
cussed what  relates  to  cost  accounting  rather  than  cost 
accounting  itself  and  gave  consideration  to  swollen  and 
ragged  inventories,  management  and  labor,  taxes,  can- 
cellations and  the  status  of  the  industry. 

Reports  were  also  submitted  by  the  underwriters 
committee,  the  large-power  committee,  the  fractional- 
horsepower-niotor  committee,  the  section  on  mining  and 
industrial  locomotives,  the  transformer  section,  indus- 
trial control  section,  power-switchboard  and  oil-circuit- 
breaker  section,  and  by  the  committee  on  foreign  trade. 
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Hoover  Elected  First  President  of  Federation 


CREATED  for  public  service,  the  Federated  Ameri- 
can Engiiieeriiitr  Societies  got  under  way  last  week, 
electing  Herbert  Hoover,  former  Food  Administrator 
and  president  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers,  as  president  of  the  governing 
body,  the  American  Engineering  ('ouncil.  This  first 
meeting  of  the  council  was  held  at  the  Willard  Hotel 
in  Washington  on  Nov.  18  to  20,  and  was  attended  by 
delegates  from  all  but  one  of  tho  twenty-one  charter- 
member  societies  and  by 
some  representatives  of 
bodies  that  expect  to  be- 
come    charter     members. 

Mr.  Hoover,  in  accept- 
ing the  presidency  and 
later  in  a  prepared  speech, 
indicated  in  a  broad  way 
the  part  that  the  federa- 
tion is  to  play.  He  stated 
that  an  engineering  asso- 
ciation stands  somewhat 
apart  among  other  eco- 
nomic associations,  such 
as  farmers,  bankers,  etc., 
in  that  it  has  no  special 
economic  interest  for  its 
membei"s. 

"Its  only  interest  in  the 
creation  of  a  great  na- 
tional association,"  said 
Mr.  Hoover,  "is  public 
service,  to  give  voice  to 
the  thought  of  the  engi- 
neers on  these  questions.  And  if  the  engineers,  with 
their  training  in  iiuantitative  thought,  with  their  inti- 
mate e.xperience  in  industrial  life,  can  be  of  service  in 
bringing  about  co-operation  between  these  great  eco- 
nomic groups  of  special  interests  they  will  have  per- 
formed an  e.xtraordinary  service.  The  engineers  should 
be  able  to  take  an  objective  and  detached  point  of  view. 
They  do  not  belong  to  the  associations  of  either  em- 
ployers or  labor,  of  farmers  or  mei'chants  or  bankers. 
Their  calling  in  life  is  to  offer  expert  service  in  construc- 
tive solution  of  problems  to  the  individuals  in  any  of 
these  groups.  There  is  a  wider  vision  of  this  expert 
service  in  giving  the  group  service  of  engineers  to  group 
problems." 

Mr.  Hoover  also  stated  that  he  believed  it  to  be  the 
duty  of  the  federation  to  undertake  a  constructive 
consideration  of  the  problems  involved  in  increasing 
production  and  "to  give  assistance  not  only  to  the 
Federation  of  Labor  but  also  to  the  other  great  economic 
organizations  in  this  problem,  such  as  the  Employer.s' 
Association  and  the  Chambers  of  Commerce." 

One  of  the  first  activities  of  the  new  body  will  be 
a  survey  under  Mr.  Hoover's  direction  to  determine 
quantitatively  the  amount  of  waste  motion  in  industrj'. 
Included  in  this  survey  will  be  the  threefold  waste  in 
production  occasioned  by  (1)  intermittent  employment, 
(2)  non-employment  arising  in  shifting  industrial  cur- 
rents, and   I  r?"*  strikes  and  lockouts. 

The  meeting  was  called  to  order  on  Thursday,  Nov. 
18,  by  Richard  L.  Humphrey,  chairman  of  the  Joint 
Conference  Committee,  who  reported  on  the  history  of 
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the  movement  and  the  work  done  to  bring  the  organi- 
zation into  being.  Edwin  S.  Carman,  president-elect 
of  the  American  Society  of  Mechanical  Engineers,  was 
elected  temporary  chairman,  and  temporary  committees 
on  program,  credentials,  constitution  and  by-laws,  nomi- 
nations, plan  and  scope,  budget  and  resolutions  were 
appointed. 

It  was  decided  to  elect  only  twenty  members  of  the 
fxocutive  board  of  the  council,  leaving  four  vacancies 

to  be  filled  by  other  so- 
cieties which  might  later 
become  charter  members. 
On  the  basis  of  member- 
ship the  national  societies 
were  entitled  to  fourteen 
members  on  the  board  and 
the  local  regional  and 
state  organizations  to  the 
remaining  six  places  by 
districts.  These  districts 
are: 

District  No.  1.  —  New 
York  and  New  England 
States. 

District    No.    2.  —  Michi- 
gan, Wisconsin,  Minnesota. 
District     No.     3.  —  Ohio, 
Indiana,  Illinois. 

Distritt  No.  4.  —  New 
Jersey,  Pennsylvania,  Dela- 
ware, Maryland  and  Dis- 
trict of  Columbia. 

District  No.  5. — Virginia, 
West  Virginia,  North  and 
South  Carolina,  Alabama,  Kentucky,  Mississippi,  Louisiana 
and  Texas. 

District  No.  6. — North  and  South  Dakota,  Nebraska,  Kan- 
sas, Oklahoma,  Arkansas,  Missouri  and  Iowa. 

Territory  west  of  the  above  states  has  not  been  divided 
into  districts. 

The  elections  to  the  e.xecutive  board  were  as  follows: 

American  Institute  of  Chemical  Engineers. — Harrison  E. 
Howe. 

.■\nierican  Institute  of  Electrical  Enginers. — H.  W.  Buck, 
William  McClcllan,  Charles  F.  Scott,  Lewis  B.  Stillwell. 

American  Institute  of  Mining  and  Metallurgical  Engi- 
neers.—  .Arthur  S.  Dwight,  Cdwin  Ludlow,  Philip  N.  Moore. 

American  Society  of  Agricultural  Engineers. — Samuel  H. 
McCrory. 

American  Society  of  Mechanical  Engineers. — L.  P.  Alford, 
Arthur  M.  Green,  Jr.,  E.  S.  Carman,  Fred  J.  Miller. 

Taylor  Society. — M.  L.  Cooke. 

District  No.  1. — W.  B.  Powell,  Engineering  Society  of  Buf- 
falo, N.  Y.,  or  Bion  E.  W  lite,  Mohawk  Vallev  Engineers' 
Club,  Utica,  N.  Y. 

District  No.  2.— B.  A.  Parks,  Grand  Rapids  (Mich.)  En- 
gineering Society,  or  D.  J.  Sterrett,  Detroit  Engineering 
Society. 

District  No.  3. — J.  F.  Oberlin,  Cleveland  Engineering 
Society. 

District  No.  4. — W.  W.  Varney,  Engineers'  Club  of  Balti- 
more. 

District  No.  5. — O.  H.  Koch,  Technical  Club,  Dallas. 

District  No.  6. — L.  B.  Smith,  Kansas  Engineering  Society 

After  a  long  discussion  Washington,  D.  C,  was  chosen 
as  the  place  to  establish  headquarters.  The  appointment 
of  a  secretary  was  given  over  to  the  executive  board, 
which  has  named  a  committee,  composed  of  L.  W. 
Wallace.  Philip  N.  Moore,   Charles  F.  Scott.  John   F. 
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Oberlin,  L.  P.  Alford  and  Calvert  TownIej%  to  report  a 
list  of  qualified  persons. 

It  was  decided  to  extend  until  July  1,  1921,  the  time 
within  which  societies  may  become  charter  members. 

Officers  were  elected  on  Friday,  the  election  resulting 
as  follows:  President,  Herbert  Hoover,  American  In- 
stitute of  Mining  and  Metallurgical  Engineers;  vice- 
presidents  for  two  years,  Calvert  Townley.  American 
Institute  of  Electrical  Engineers,  and  W.  E.  Rolfe, 
Associated  Engineering  Societies  of  St.  Louis;  vice- 
presidents  for  one  year.  Dexter  S.  Kimball,  American 
Society  of  Rtechanical  Engineers,  and  J.  Parke  Chan- 
ning,  American  Institute  of  Mining  and  Metallurgical 
Engineers;  treasurer,  L.  W.  Wallace,  Society  of  Indus- 
trial Engineers. 

Some  minor  changes  wei-e  made  in  the  constitution 
and  by-laws  to  make  for  smoother  operation.  An 
attempt  was  made  to  change  the  section  relating  to 
publicity,  but  it  was  voted  down. 

A  report  by  the  committee  on  plan  and  scope  indi- 
cated a  number  of  activities,  many  of  which  are 
inherited  from  the  Engineering  Council,  in  which  the 
new  organization  could  well  engage.  The  following  list 
was  presented  and  is  not  supposed  to  be  exhaustive : 

1.  Serving  the  public  interest  by  investigation  and  ad- 
vice to  the  public  and  to  governmental  and  voluntary  bodies 
upon  national  problems  which  involve  industrial  and  eco- 
nomic questions. 

2.  Furthering  the  proposed  national  Department  of  Pub- 
lic Works. 

3.  Conservation  of  national  resources,  such  as  water, 
coal,  oil,  etc. 

4.  Maintenance  of  a  co-operative  attitude  toward  other 
national  organizations,  both  professional  and  commercial. 

5.  Technical  education. 

6.  Transportation  in  its  various  forms,  particularly  high- 
ways. 

7.  Advice  with  and  assistance  to  regional,  state  and  local 
organizations   upon   their  request. 

8.  National  Bureau  of  Economic  Research. 

9.  Public   fire  prevention. 

10.  Patents. 

11.  National   Board   of  Jurisdictional   Awards. 

12.  International   Aflriliation  of  Engineers. 

13.  State  organization  of  local   affiliation. 

14.  Uniform    licensing   and   registration    laws. 

15.  Classification  and  compensation   of  engineers. 

16.  Bureau  of  employment. 

17.  Russian-American    engineers'    committee. 

This  committee  in  concluding  its  report  said:  "Every 
care  should  be  exercised  to  avoid  any  action  partaking 
of  political  bias  or  partisanship  and  to  keep  the  activi- 
ties and  pronouncements  of  the  Federated  American 
Engineering  Societies  within  the  pale  of  sound  engi- 
neering, good  judgment  and  upon  the  broad  basis  of  a 
real  and  mutual  co-operation." 

The  executive  board  met  on  Saturday  morning  and 
appointed  L.  P.  Alford  as  its  temporary  secretary.  A 
resolution  was  passed  recognizing  the  importance  of  the 
movement  for  a  national  Department  of  Public  Works. 


Civil  Engineers  Take  Steps  to  Block 
Federation 

rr  BECAME  known  last  week  that  the  American  So- 
ciety of  Civil  Engineers,  which  voted  not  to  become 
a  charter  member  of  the  Federated  American  Engineer- 
ing Societies,  has  taken  steps  to  hinder  the  functioning 
of  the  new  American  Engineering  Council  of  the  feder- 
ation by  trying  to  perpetuate  the  old  Engineering 
Council. 


The  board  of  direction  of  the  society  instructed  its 
representatives  on  the  Engineering  Council  that  they 
"cannot  participate  in  any  action  by  the  Engineering 
Council  in  transferring  its  activities  to  the  Federated 
American  Engineering  Societies,"  and  also  "to  express 
to  the  council  it'^  hope  that  the  Engineering  Council 
will  for  the  present  continue  to  carrj^  forward  its  work." 

The  Engineering  Council  was  formallj^  to  cease  func- 
tioning on  Jan.  1,  when  it  was  to  place  all  of  its  files 
of  unfinished  business  in  possession  of  the  new  body. 
At  that  time  the  supporting  societies  with  the  exception 
of  the  civil  engineers  will  begin  to  support  the  new 
organization.  Under  the  rules  of  the  old  Engineering 
Council  that  body  can  take  no  action  with  the  members 
of  one  of  the  founder  societies  voting  against  it.  This 
whole  matter  will  probably  come  to  a  head  at  the  meet- 
ing called  for  Dec.  16. 


Nothing  Fundamentally  Wrong  with 
Business,  Banker  Tells  Jobbers 

NINETY-SIX  electrical  jobbing  houses  and  304 
manufacturers  were  represented  at  the  semi-annual 
convention  of  the  Electrical  Supply  Jobbers'  Associa- 
tion, held  at  the  Hotel  Cleveland,  Cleveland,  Ohio,  Nov. 
17,  18  and  19.  The  opening  day's  sessions  were  reported 
in  last  week's  Electrical  World,  and  on  page  1092  of 
this  issue  there  appear  in  full  the  figures  presented  by 
Chairman  Thomas  of  the  committee  on  costs,  showing 
the  jobber's  expense  for  handling  each  of  twelve 
representative  lines. 

F.  H.  Goff,  president  of  the  Cleveland  Trust  Company, 
discussed  the  general  financial  and  business  situation 
saying  that  nothing  is  fundamentally  wrong  with  trade 
or  industry.  He  said  that  the  public  has  simply  held 
off  buying,  believing  that  the  bottom  of  the  swing  in 
prices  has  not  yet  been  reached.  The  speaker  ventured 
the  prediction  that  if  liquidation  goes  on  as  at  present, 
the  early  spring  would  see  general  conditions  almost 
normal  again.  With  the  enhancement  of  interest-bear- 
ing securities,  that  season  would  be  a  better  time  than 
now  for  financing  a  business  by  issues  of  bonds. 

Resumption  of  active  conditions  in  the  spring  may, 
however,  bring  on  another  later  crisis,  unless  labor 
meanwhile  also  liquidates.  The  deflating  process  must 
go  slowly,  and  present  values,  which  were  three  or 
lour  years  in  infiating,  should  have  a  similar  period  for 
orderly  descent.  Mr.  Goff  counseled  patience  among 
groups  in  all  industries,  urging  business  men,  at  this 
time  above  all  others,  to  be  considerate  of  each  other. 

On  Thursday  morning  A.  A.  Gray,  counsel  for  the 
association's  publicity  committee,  told  of  the  commit- 
tee's plans  for  extending  its  publicity  work  and  made 
a  plea  for  sympathetic  co-operation  by  association 
members  with  the  electrical  press.  The  trade  press,  he 
pointed  out,  can  and  is  eager  to  put  before  the  trade 
interesting  news  of  the  jobbers'  activities. 

At  the  afternoon  session  M.  C.  Turpin  of  the  Westing- 
house  Merchandising  Bureau  and  J.  A.  Coi'coran  of  the 
General  Electric  Company  spoke  on  electrical  mer- 
chandising. E.  B.  Seitz,  secretary  of  the  American 
Association  of  Washing  Machine  Manufacturers,  on 
Friday  morning  told  the  jobbers  how  the  washing- 
machine  men  are  co-operating  with  the  United  States 
government's  agents  in  educating  women  in  the  use  of 
the  electric  washing  machine. 

The  spring  meeting  of  the  association  has  been  set 
for  May  25,  26  and  27  at  Hot  Springs,  Va. 
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Kansas  to  Hold  Water-Power  Congress 

A  WATER-POWER  congress,  to  be  held  in  the  State 
House  at  Topeka,  Kan.,  Dec.  15,  has  been  called 
by  Governor  Allen.  The  congress  is  called  to  agree 
upon  and  adopt  a  state  policy  with  reference  to  the 
investigation  and  use  of  water  resources  and  the  effect 
of  such  a  policy  on  state  activities. 


Transmission  Line  at  220,000  Volts 
PlanntMl  for  Sweden 

TO  UNITE  the  hydro-electric  resources  on  the  eastern 
and  western  sides  of  Sweden  and  make  their  output 
more  extensively  available  (he  Swedish  government  has 
decided  to  construct  a  220,000-volt  line  between  the 
super-power  plants  at  Trollhiittan  and  Alfkarleby.  The 
plans  are  to  have  the  line  completed  by  December,  1921. 
While  the  line  will  be  constructed  for  the  voltage  men- 
tioned, it  will  be  initially  insulated  for  132,000  volts 
and  rated  at  about  30,000  kw.  Later,  when  the  water 
powers  to  the  north  must  be  utilized,  the  voltage,  and 
hence  the  rating,  will  be  iiicr(?ased. 


Commissioner  Edgerton  Defends  Cali- 
fornia Railroad  Commission 

DECLARING  that  criticism  of  the  California  Rail- 
road Commission  is  usually  based  on  misstatements 
of  a  fact  or  a  purpose,  Edwin  O.  F^dgerton,  president  of 
the  commission,  in  an  address  made  before  a  meeting  of 
the  League  of  California  Municipalities  at  Chico  re- 
cently, told  the  representatives  of  California  towns  and 
cities  present  that  they  owed  it  to  their  constituents  to 
inform  themselves  fully  as  to  public  utility  matters. 
It  must  be  clearly  understood,  Mr.  Edgerton  said,  that 
if  California  is  to  progress  industrially  there  must  be 
an  immense  increase  in  the  facilities  of  the  companies 
performing  public  utility  service.  Expressed  in  terms 
of  money,  this  will  mean  several  hundred  million  dollars 
in  the  next  few  years.  It  must  be  admitted  that  there 
is  no  power  to  force  investment  in  the  securities  of 
these  companies,  and  sound  policy  becomes  of  vital  im- 
portance as  an  assurance  to  the  investor. 


United  States  Chamber  of  Commerce  to 
Hold  Street-Railway  Referendum 

A  REFERENDUM  vote  of  its  membership  is  being 
taken  by  the  United  States  Chamber  of  Commerce 
on  proposals  for  bringing  about  an  improvement  in  the 
situation  of  the  street  railways  of  the  country.  The 
recommendations  on  which  the  ballot  will  be  cast  have 
been  advanced  by  the  Chamber's  committee  on  public 
utilities.     They  are  eight  in  number  and  read: 

1.  Existing  traction  facilities  should  be  conserved. 

2.  The  attitude  now  taken  toward  street-railway 
problems  should  be  based  upon  the  present  and  future 
needs  of  the  community. 

3.  The  attitude  which  is  taken  toward  street-railway 
problems  should  contemplate  private  ownership  and 
operation. 

4.  Regulation  should  everywhere  be  instituted  that 
will  promptly  follow  changes  in  the  situation  of  the  com- 
panies rendering  services  of  local  transportation. 

5.  Provision  should  be  made  against  the  consequences 
of  unfair  competition. 


6.  All  burdens  unrelated  to  the  service  performed 
should  be  removed  from  street  railways. 

7.  Orticial  responsibility  should  be  definitely  fixed  for 
the  application  of  regulation. 

8.  Each  company  should  seek  to  have  available  for 
the  public  at  all  times  the  facts  as  to  the  results  of 
operation  and  should  have  resident  responsible  execu- 
tives wholly  conversant  with  local  requirements. 

A  summary  of  the  committee's  report  accompanying 
the  referendum  ballots  deprecates  opp<3sition  to  fair 
treatment  of  the  railways  because  of  alleged  past  mis- 
management and  dwells  on  the  need  of  adequate 
revenues  if  good  service  is  to  be  performed.  Prompt 
and  flexible  regulation  is  advocated. 


Readjustment  Without  Panic  Is  Predicted 
by  Archer  W.  Douglas 

POST-WAR  readjustment  finally  is  at  hand  with  no 
prospect  of  financial  panic  in  sight,  according  to 
Archer  Wall  Douglas,  chairman  of  the  committee  on 
statistics  of  the  Chamber  of  Commerce  of  the  United 
States,  whose  monthly  report  on  business  conditions  has 
just  been  made  public.  The  course  of  prices,  the  report 
sets  forth,  will  continue  downward.  Merchandise  stocks 
by  Jan.  1  will  be  smaller  than  for  many  years. 

"Dc>'nand  in  all  lines  is  slackening,"  Mr.  Douglas 
says.  "It  is  everywhere  a  case  of  most  conservative  buy- 
ing rather  than  any  great  increase  in  supply.  Manufac- 
turing and  mining  are  meeting  the  situation,  in  the 
usual  fashion,  by  running  on  reduced  time  or  shutting 
down  altogether.  This  has  already  meant  in  some  cases 
reduced  wages.  Talk  of  stabilizing  prices  to  save  the 
situation  no  longer  interests  any  one  save  a  few  hope- 
less theorists.  The  laws  of  supply  and  demand  will 
regulate  matters.  Industrial  life  in  time  will  doubtless 
be  more  democratized  than  at  present,  but  we  are  not 
headed  in  the  direction  of  running  factories  by  com- 
mittees," 


Power  Company  Wins  Right  to  Supply 
Bulk  Energy  in  Competitive  Territory 

AGAINST  the  protest  of  the  Webster  &  Southbridge 
.Gas  &  Electric  Company,  the  New  England  Power 
Company  has  been  authorized  by  the  Massachusetts 
Department  of  Public  Utilities  to  supply  energy  in  bulk 
to  the  Slater  Mills,  in  Webster,  and  to  transmit  en^'^y 
over  certain  public  ways  in  Webster  and  Oxford.  The 
former  company  objected  on  the  ground  that  it  is 
meeting  the  requirements  of  the  community  which  it 
serves.  The  decision  is  important  in  relation  to  the 
policy  of  the  state  in  permitting  energy  to  be  supplied 
in  bulk  in  competitive  territory.  This  is  the  first  case 
in  which  a  local  company,  willing  that  the  New  England 
Power  Company  should  pass  through  its  territory,  has 
contended  that  the  larger  company  should  be  altogether 
and  permanently  excluded  from  doing  business  in  the 
local  company's  territory. 

The  commission  holds  that  the  Legislature  has  never 
expressly  granted  to  any  electric  company  the  monopoly 
of  the  business  in  a  specific  territoi-y.  The  entry  of  a 
second  company  is  left  to  the  judgment  of  the  commis- 
sion and  the  issue  is  to  be  decided  with  regard  to  its 
broad  effect  upon  the  public  welfare.  It  is  held  that 
the  supply  of  electricity  in  bulk  in  most  instances  can 
be  accomplished  without  the  evils  incident  to  unre- 
stricted competition  and  multiplication  of  lines. 
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Westinghouse  Stockholders  Authorize 
Increased  Capitalization 

AT  A  SPECIAL  meeting  of  the  stockholders  of  the 
,  Westinghouse  Electric  &  Manufacturing  Company 
held  on  Nov.  18  at  East  Pittsburgh  an  increase  in  the 
indebtedness  of  the  company  by  the  sum  of  $30,000,000 
was  indorsed.  This  is  the  official  authorization  of  the 
ten-year  7  per  cent  bond  issue  which  was  offered  to 
investors  last  month. 

The  stockholdei-s  at  this  meeting  voted  also  to 
authorize  an  increase  in  the  capital  stock  of  the  company 
from  $7.5,000,000  to  $125,000,000.  It  is  understood 
that  no  new  stock  will  be  issued  at  this  time. 


railway  holdings  for  $13,297,950  cash,  $1,800,000  8  per 
cent  preferred  stock  and  $6,000,000  common  stock  of 
the  Pennsylvania-Ohio  Power  &  Light  Company.  Own- 
ership passed  to  the  new  company  on  Nov.  1. 


Federal  Power  Commission  Activities 

I^HE  first  rulings  of  the  Federal  Power  Commission 
on  the  "declaration  of  intention  '  provided  for  in 
the  water-power  act  were  made  at  the  regular  meeting 
of  the  commission  on  Nov.  22.  It  was  ruled  that  a 
proposed  development  at  Ada,  Mich.,  on  the  Thornapple 
River,  would  affect  the  interests  of  interstate  or  foreign 
commerce  and  that  the  commission  would  have  juris- 
diction in  passing  upon  the  project.  A  declaration  of 
intention  was  filed  by  the  Peshtigo  Pulp  &  Paper  Com- 
pany for  a  proposed  development  ?  miles  below  Peshtigo, 
Wis.,  on  the  Peshtigo  River.  The  commission  found 
that  the  project  did  not  affect  the  interests  of  interstate 
or  foreign  commerce. 

The  chief  counsel  of  the  commission  was  instructed 
to  investigate  the  legal  situation  with  reference  to  the 
use  of  water  power  developed  by  the  withdrawal  of 
water  from  Niagara  River  above  the  falls.  The  chief 
counsel  was  instructed  also  to  take  up  the  question  of 
the  jurisdiction  of  the  Federal  Power  Commission  where 
power  development  is  incidental  to  irrigation. 

It  is  understood  that  the  Niagara  Falls  Power  Com- 
pany is  practically  ready  to  submit  its  statements  cov- 
ering the  valuation  of  its  property.  It  also  is  understooo 
that  the  Utah  Power  &  Light  Company  soon  will  submit 
a  valuation  statement.  So  far  as  is  known,  no  valuations 
of  these  properties  have  ever  been  made  by  any  public 
authority.  In  the  case  of  the  Niagara  Falls  Power 
Company  the  matter  of  valuation  is  complicated  by  the 
maintenance  of  a  plant  in  standby  condition.  Since  the 
checking  of  valuations  is  an  expensive  undertaking,  the 
commission  must  receive  a  new  appropriation  before 
such  work  can  be  undertaken. 


New  Oflficers  for  the  Southeastern 
Section,  N.  E.  L.  A. 

THE  new  officers  elected  at  the  close  of  the  convention 
of  the  Southeastern  Section  of  the  National  Elec- 
tric Light  Association,  held  at  Miami,  Fla.,  Nov.  16  to 
19,  are  as  follows :  President,  S.  B.  Ireland,  vice- 
president  and  general  manager  Montgomery  (Ala.) 
Light  &  Water  Power  Com.pany;  first  vice-president, 
J.  M.  Cheney,  secretary  and  treasurer  Orlando  (Fla.) 
Water  &  Light  Company;  second  vice-president,  F.  D. 
Mahoney,  commercial  manager  Alabama  Power  Com- 
pany; third  vice-president,  George  E.  Watts,  Southern 
sales  manager,  Locke  Insulator  Manufacturing  Com- 
pany, Atlanta,  Ga. 

On  the  executive  committee  a  representative  from 
each  of  the  states  which  the  Southeastern  Section  com- 
prises was  appointed  as  well  as  two  representatives  of 
manufacturers.  The  membership  includes:  R.  L. 
Lindsey,  Durham,  N.  C. ;  H.  A.  Orr,  Anderson,  S.  C; 
C.  D.  Flanegan,  Athens,  Ga. ;  L.  L.  Newman.  Birming- 
ham, Ala.;  F.  E.  Fletcher,  Tampa,  Fla.;  H.  A.  Coles, 
Atlanta,  Ga.;  E.  H.  Grim,  Atlanta,  Ga.,  and  P.  A.  Til- 
lery,  ex  officio. 

This  year  an  elaborate  entertainment  program  was 
carried  out  under  the  direction  of  H.  H.  Hyman,  general 
manager  of  the  Miami  Electric  Light  &  Power  Company. 
One  of  the  enjoyable  features  was  a  six-hour  sail  from 
Miami  to  Bimini  Island,  one  of  the  British  Bahamas, 
where  the  annual  banquet  was  held  on  Thursday 
evening,  Nov.  18, 


Montana's  First  Electrical  Show 


Pennsylvania-Ohio  Company  Segregates 
Railway  and  Power  Property 

THE  Public  Utilities  Commission  of  Ohio  has 
authorized  the  purchase  by  the  Pennsylvania-Ohio 
Power  &  Light  Company  of  part  of  the  properties  of 
the  Pennsylvania-Ohio  Electric  Company,  Youngstown, 
Ohio.  The  properties  included  in  this  purchase  are  the 
street-railway  lines  in  and  around  Sharon,  Pa.,  the 
interurban  line  from  Sharon  to  Youngstown,  Ohio,  and 
all  light  and  power  properties  of  the  Pennsylvania-Ohio 
Electric  Company,  except  that  in  New  Castle,  Pa.  The 
railway  properties  involved  comprise,  in  earning  power, 
about  10  per  cent  of  the  street-railway  and  interurban 
lines  of  the  Pennsylvania-Ohio  Electric  Company. 

In  accordance  with  the  order  the  old  company  has 
sold   its  light  and   power  and   a   portion   of   its   .street- 


THE  results  of  Lliu  first  electrical  shofW  ever  held  in 
Montana  are  showing  up  in  the  sales  of  all  kinds  of 
electrical  appliances  in  Butte.  The  show  was  held  Oct.  1 
to  8  in  the  Butte  offices  of  the  Montana  Power  Company, 
which  was  the  sponsor  for  the  alTair.  About  15,000  people 
visited  the  exhibit  and  denion.strations.  Publicity  was  given 
by  means  of  newspaper  advertising  in  the  local  papers  and 
by  folders  mailed  to  the  consumers  of  the  power  company. 
Local  supply  jobbers  and  dealers  co-operated  by  placinf? 
their  specialties  in  the  exhibit  and  supplying  dcmonstra- 
tors.     It  is  planned  to  make  the  show  an  annual  event. 
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Current  News 
and  Notes 

Timely  Items  on  cle<  iiieul  happcn- 
InRB  throughout  the  world,  to- 
gether with  brief  notes  of  general 
interest. 


Vancouver,  B.  C,  Has  an  Electrical 
Show. — The  first  electrical  show  ever 
held  in  Vancouvei',  B.  C,  took  place  this 
week  under  the  auspices  of  the  newly 
formed  British  Columbia  Electrical  Co- 
operative Association. 

Electricity  in  Ocean  I'ropulsion. — 
What  is  said  to  be  the  first  electrically 
driven  ocean-Koinjr  cargo  vessel  under 
private  operation,  the  Eclipse,  left  New 
York  recently  for  the  Dutch  East 
Indies  with  general  carjro.  It  is  a 
Shipping  Board  vessel  of  11,800  tons, 
operated  by  the  United  American 
Steamship  lines. 

New  Central  Maine  I.ssue. — The  Cen- 
tral Maine  Power  Company  has  been 
authorized  by  the  Maine  Public  Utilities 
Commission  to  sell  at  not  less  than 
$107. ."iO  per  share  and  accrued  interest 
not  more  than  24,;n.5  shares  of  7  per 
cent  preferred  stock  to  meet  the  cost 
of  improvements  and  consolidations 
and  furnish   working  capital. 

Memphis  .Vdvances  Kates. — The  fol- 
lowing schethde  of  advanced  electric 
rates  has  been  announced  by  the  Mem- 
phis Gas  &  Electric  Company  under 
authority  of  the  Tennessee  Public  Util- 
ities Commission.  First  .50  kw.-hr.  a 
month,  i)  cents  per  kilowatt-hour;  next 
150  kw.-hr.,  7  cents;  ne.xt  .'iOO  kw.-hr., 
6  cents;  ne.xt  500  kw.-hr.,  5  cents;  more 
than  1,000  kw.-hr.,  4  cents;  minimum 
bill,  90  cents  a  month. 

Toronto  Kates  Go  Up. — Inci'eases  of 
rates  ranging  from  1 1  to  35  per  cent 
are  announced  by  the  Toronto  &  Niag- 
ara Power  Company,  formerly  the  To- 
ronto Electric  Light  Company,  to  be- 
come effective  Dec.  1.  Higher  labor 
costs,  increased  costs  of  materials, 
higher  taxes  and  workmen's  compensa- 
tion rates  are  the  reasons  given  by  the 
company  for  the  increase.  The  Hydro- 
Electric  Commission  of  Toronto  has  not 
taken  on  any  new  customers  for  some 
time  owing  to  the  existing  shortage  of 
power. 

Maritime  Province  Power  Develop- 
ments.— It  has  been  decided  by  the  Elec- 
tric Power  Commission  of  the  Province 
of  New  Brunswick,  Canada,  to  proceed 
at  once  with  the  development  of  the 
water  power  afforded  by  the  Musquash 
River,  which  empties  into  the  Bay  of 
Fundy.  Three  generators  rated  at  2,700 
kva.  and  driven  by  l?,200-hp.  turbines 
will  be  installed  in  a  power  house  to 
be  erected  near  St.  John,  the  chief  city 
of  the  province.  In  the  neighboring 
Province  of  Nova  Scotia  the  hydro- 
electric plant  under  way  on  St.  Mar- 
garet's Bay,  15  miles  from  Halifax,  is 
well  on  toward  completion. 


Hydro-Electric  Power  in  the  Uor- 
dogne  Hasin. — A  concession  has  been 
granted  by  the  French  government  to 
the  Orleans  railroad  for  exploiting  the 
water  powers  in  the  basin  of  the  Dor- 
dogne.  In  Le  Gciiic  Civil  an  estimate 
of  the  horsepower  capable  of  develop- 
ment in  this  region  is  made  by  G. 
Tochon.  who  puts  it  at  1,400,000  dur- 
ing the  flood  periods  in  the  spring  and 
fall.  At  present  only  about  7  per  cent 
of  this  potential  power  is  utilized, 
though  plans  under  consideration  call 
for  the  development  of  about  585,000 
hp.  A  saving  of  3,000,000  tons  of  coal 
a  year  by  the  electrification  of  rail- 
roads is  one  of  the  advantages  kept  in 
view  by  the  government  and  the  pro- 
moters  of  the  project. 

Speeding  Up  Canalboat  Loading. — 
.Just  one-quarter  of  the  time  formerly 
taken  to  load  or  unload  a  canalboat  ly- 
ing at  an  East  River  pier  in  New  York 
is  required  since  the  recent  installa- 
tion of  electrically  driven  overhead 
wharf  cranes,  according  to  the  Edinoii 
Minitlilji.  The  former  method  of  han- 
dling the  cargo  was  by  hand  with  the 
aid  of  a  whip  boom,  block  and  tackle 
and  a  horse.  With  one  crane  and  two 
men  in  the  hold  of  a  barge,  it  is  now 
possible  to  unload  in  one  day  17.5  tons 
of  miscellaneous  freight.  At  the  pier  in 
question  two  barges  may  be  loaded  or 
unloaded  at  onpe  by  the  use  of  two 
cranes,  or  by  using  one  crane  at  the 
forward  and  another  at  the  after  hatch 
one  boat  can  be  unloaded  in  double- 
quick  time.  The  cranes  are  equipped 
with  220-volt  direct  current  Shaw  mo- 
tors, the  hook  hoist  and  rack  motors 
are  of  18  hp.  and  the  boom  and  travel 
motors  of  8  hp.  The  hoist  and  rack 
have  a  speed  when  candying  a  full  load 
of  125  ft.  a  minute,  and  in  movin ' 
the  boom  from  a  horizontal  to  a  verti 
cal  position  the  rate  of  travel  is  100  ft. 
a  minute.. 

A  Remarkable  Scheme  for  Domestic 
(feneration  of  Electricity. — A  French 
scientist,  E.  Colardeau,  has,  according 
to  a  press  dispatch,  expounded  before 
the  French  .\cademy  of  Sciences  a  plan 
by  which  he  is  said  to  hold  that  every 
family  in  Paris  could  generate  elec 
trical  energy  without  expense  and  in 
useful  quantities.  The  plan  is  based 
on  utilization  of  the  power  from  the 
water  supply.  In  his  own  house,  the 
inventor  is  reported  as  saying,  he  has 
fixed  on  his  supply  pipe  a  high-speed 
water  turbine,  connected  to  a  dynamo, 
with  a  little  battery  of  accumulators. 
Every  time  that  the  taps  are  turned  on 
the  little  generating  station  works  and 
the  batteries  accumulate  the  energy 
from  the  water.  With  his  own  instal- 
lation the  scientist  claims  he  can  light 
one  500-cp.  lamp  or  twenty  lamps  of 
from  15  cp.  to  20  cp.  In  his  house  he 
uses  no  other  installation  and  it  never 
gives  out  and  never  costs  him  anything. 
In  the  country  places  M.  Colardeau 
would  use  the  wind  to  pump  water  up 
to  the  required  height  and  so  transfer 
the  wind  energy  into  water  energy, 
which  in  turn  would  be  transferred  into 
electrical  energy  in  the  manner  already 
described. 


Associations 

and  Societies 

^-  -  — 

.\  complete  Direttory  of  Electrical 
AssoclatloHis  i.'i  printed  In  the  flrsl 
Issue  of  ea<'h   month. 


Engineers'  Club  of  Philadelphia. — At 

a  meeting  of  this  club  on  Dec.  3  a  dis- 
cussion will  take  place  on  the  use  of 
powdered  anthracite  and  the  recovery 
and  use  of  "river  coal." 

St.  Louis  Electrical  Board  of  Trade. 
— It  was  announced  at  the  meeting  of 
this  body  on  Nov.  i)  by  President  C.  E. 
Michel  that  a  series  of  talks  dealing 
with  standardization  had  been  arranged. 
I.  P.  Kelso  presided  at  the  meeting. 

Indianapolis-Lafayette   Section,   \.   I. 

E.  E. — The  first  meeting  of  this  section 
was  held  recently  in  the  University 
Club  at  Indianapolis,  when  the  follow- 
ing officers  were  elected:  Chairman,  L. 
Lloyd  Wayne;  secretary,  D.  C.  Pvke; 
vice-chairman,  Prct.  C.  F.  Har&ing; 
chairman  of  the  membership  committee, 
D.  J.  Angus;  loi  al  membership.  .'.1.  J. 
LuichinbCl  Meetings  will  be  held  on 
the  third  Fri.iay  evening  of  each  month. 

American  Physical  Society. — Among 
the  papers  t  "cented  at  the  150th  reg- 
ular meeting  of  the  American  Physical 
Society,  held  at  Cleveland  on  "^riday 
and  Saturday  of  this  week,  were  the 
following:  "Conductivity  of  Insulat- 
ing Materials  Near  the  Breakdov^-n 
Voltage."  by  J.  E.  Shrader,  Westing- 
house  Research  Laboratory,  and  "The 
Magnetic  Mechanical  Analysis  of  Man- 
S.tnese  Steel,"  by  Sir  Robert  Hadfield, 

F.  R.  S.,  London,  and  S.  R.  Williams 
"nd  I.  S.  Bowen,  Oberii,.  College. 
Other  papers  dealt  with  the  Nernst 
effect,  the  vaporization  of  tungsten 
electrostatic  measurements,  electro- 
magnetic induction,  thermionic  dis- 
thprges  in  evacuated  tungsten  lamps 
and  the  electromagnetic  theory  applied 
to  the  Copernican  atom. 


Coming  Meetings  of  Electrical  and 
Other   Technical    .Societies 

Indian.!    State     Klectrlcal    Contractors    and 

Kealtrs'  .Vssociation — South  Bend.  liec. 

1   and  2. 
.V.   I.    K.   E.    (Xew   York  Section)   and   .A.   S. 

.M.     K.      (.Metropolitan     Section) — Joint 

nieetinB.    Xew   York.    Dec.    3. 

.Vssociation  of  Tron  and  Steel  Klectrical 
ICngineers — Philadelphia  Section.  L>ec 
1;  Chicago  Section.  Dec.  11;  Cleveland 
Section.    Dec.    13. 

I'.iviTs  and  Harbors  Congress — Washington 
r)ec.    8-10. 

Illinois  State  Electric  .\ssociation — Chicago, 
Dec.  ?.  (For  program  see  issue  of 
.Vov.   6.   page  942). 

A.  I.  E.  E.  and  A.  S.  M.  E.— Philadelphia 
Sections,  joint  meeting,  Philadelphia, 
Dec.    13. 

.\merican  Physical  Society — .\nnual  meet- 
ing. Chicago,    Dec.   'J8-.Ian.   1. 

.\merican  Institute  of  Electrical  Engineers 
— Chicago.   Jan.    14. 

Western  Association  of  Electrical  In- 
spectors— Detroit.  Jan     2."-27. 

.Association  of  Municipal  Electrical  Utilities 
of  Ontario— Toronto,  Jan.   27  and  28. 
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Commission 
Rulings 

Important  decisions  of  various  state 
bodies  involving  or  affecting  elec- 
tric light  and  power  utilities. 


What  Constitutes  Confiscatory  Rates. 

— Rates  of  an  electric  company,  the 
Illinois  Public  Utilities  Commission  as- 
serts, cannot  be  said  to  be  confiscatory 
where  they  are  only  very  slightly  lower 
than  the  rates  which,  upon  the  utility's 
own  showing,  have  yielded  a  retui-n  of 
12  to  13"  per  cent  upon  the  rate  base, 
besides  a  fair  allowance  for  deprecia- 
tion. 

Customers'  Rights  Superior  to  Com- 
pany's.— In  adjudicating  a  water  com- 
pany's petition  for  increased  rates  the 
Maine  Public  Utilities  Commission  de- 
clared that  if  it  becomes  a  question 
whether  a  utility  shall  receive  an  ade- 
quate return  or  the  rates  shall  be  rea- 
sonable and  just  to  the  customer  the 
company  must  yield  to  the  superior 
i-ights  of  the  customer. 

E'Ticient  Operation.  —  An  exhibit 
showing  the  average  amount  of  coal 
burned  to  generate  a  kilowatt-hour  to 
have  been  11.8  lb.  in  1918  and  11.19  in 
1919  indicates  inefficient  central-station 
operation,  in  the  opinion  of  the  -Dli- 
nois  Public  Utilities  Commission,  which 
believes  that  a  coal  consumption  of  less 
than  7  lb.  per  kilowatt-hour  should  be 
attained  in  a  plant  serving  a  city  of 
11,000  population  and  contiguous 
places. 

Rules  Governing  Service  by  Munic- 
ipal Plant. — Entertaining  a  complaint 
against  the  rates  for  electricity  charged 
by  the  town  of  Kennebunk,  the  Maine 
Public  Utilities  Commission  declared 
that  a  municipal  plant  should  be  oper- 
ated on  a  safe  basis  but  without  profit. 
A  municipality  which  operates  its  own 
electric  light  plant  and  charges  for 
street  lighting  an  amount  less  than  the 
cost  of  rendering  that  service  is  guilty 
of  illegal  discrimination,  since  it  fol- 
lows that  the  other  customers  of  the 
company  are  paying  a  part  of  the  bill 
for  street  lighting. 

Fixing  Amount  of  Minimum  Bills. — 
The  Illinois  Public  Utilities  Commission 
has  permitted  the  Centralia  Gas  & 
Electric  Company  to  increase  its 
minimum  bill  to  $1  per  meter  per 
njonth,  the  evidence  showing  that  the 
operating  expense  incident  to  furnish- 
ing the  service  was  84  cents  per  con- 
sumer per  month,  to  which  must  be 
added  an  amount  to  care  for  deprecia- 
tion, uncollectible  bills,  interest  and 
taxes  on  the  investment  necessary  to 
serve  the  customer.  Irrespective  of 
how  much  cash  a  company  may  have 
on  hand,  it  is  proper,  the  commission 
says,  to  permit  it  to  earn  a  fair  rate 
of  return  on  a  reasonable  amount  of 
cash  working  capital. 


Court  Receivership  Does  Not  Abro- 
gate Commission  Control. — In  granting 
increased  rates  to  the  Commonwealth 
Public  Service  Company  the  Arkansas 
Corporation  Commission  asserted  that 
it  had  jurisdiction  of  the  property  and 
the  rates  to  be  charged  for  service  even 
though  the  property  was  being  operated 
temporarily  by  a  receiver  under  court 
direction.  The  financial  adversities 
which  forced  the  com,pany  into  the  re- 
ceivership could  not,  the  commission 
said,  remove  it  from  operation  of  the 
statute  and  the  jurisdiction  of  the  com- 
mission so  long  as  the  company  con- 
tinued to  exercise  its  functions  in  any 
capacity. 

Need  for  Adequate  Working  Capital. 
— Quoting  a  declaration  of  the  Supreme 
Court  of  the  state  that  what  a  public 
service  company  is  entitled  to  ask  is 
a  fair  return  upon  the  value  of  that 
which  it  employs  for  the  public  con- 
venience, the  Georgia  Railroad  Com- 
mission adverts  to  the  need  of  adequate 
working  capital.  "We  are  not  suggest- 
ing here,"  it  says,  "a  separate  valuation 
of  what  is  commonly  called  'going  con- 
cern' value,  as  a  distinctive  item,  or 
that  other  thing  called  'good  will'  which 
may  go  with  properties  devoted  to  cer- 
tain uses,  but  solely  that  added  value  in 
the  physical  properties  themselves  at- 
taching because  of  their  assembly,  uni- 
fication, adaptation  and  utilization  in 
the  purposes  for  which,  as  a  whole, 
they  were  designed.  In  the  proper 
functioning  and  operation  of  these  phys- 
ical properties  there  is  need  of  a  cash 
woi-king  fund,  with  which,  pending  the 
collection  of  its  revenues,  necessary 
supplies  may  be  purchased  and  kept  in 
stock  for  use  as  needed,  and  out  of 
which  payrolls  may  be  met." 

The    Utah    Commission's    Ruling    on 
Special     Contracts. — In     asserting     its 
power     to     modify     or     change     rates, 
charges,    facilities    and    conditions    of 
service   in   existing   contracts   with   the 
Utah    Power    &    Light    Company    for 
electric  service  (see  Electrical  World, 
Oct.    23,   page    843,    and    Nov.    6,    page 
909),   the   Public    Utilities    Commission 
of  Utah  said:     "The  contention  of  the 
companies     holding     special     conti-acts 
that    they    come    under    the    e.xception 
clause  has  been  ably  presented,  but  it 
appears  to  the  commission  that  it  is  in 
line  with  the  spirit  of  the  law  in  con- 
cluding   that    such    an    exception    does 
not  and  was  not  intended  to  prevent  an 
investigation  such  as  is  undertaken  in 
this  case.     If  the  rates  in  special  con- 
tracts,  such   as   those   now   under   con- 
sideration,   were    to    be    made    special 
matter    of    legislative    enactment    and 
relieved    from    any   investigation,    with 
a  view  of  protecting  and  perpetuating 
such   rates,   as   is   claimed   by   the  con- 
tract consumers,  it  would  seem  that  a 
matter  of  such  importance  would  have 
received  the  direct  attention  of  the  Leg- 
islature  in  such  a  manner  as  to  place 
the  subject  beyond  any  question  as  to 
what  was   intended.     .  .  .     We  find  no 
warrant,"  the  commission  declared,  "for 
accepting   the   theory   that   such   action 
was  taken  or  intended   to  be  taken  by 
the  Legislature." 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal' 
cases  involving  electric  light,  power 
and  other  public  utility  companies. 


Commission's  Power  to  Change  Fran- 
chise  Rates    Not    Unconstitutional. — In 

a  suit  brought  by  the  city  of  Camden, 
Ark.,  against  the  Arkansas  Light  & 
Power  Company  the  act  establishing 
the  Corporation  Commission  of  the 
state  was  attacked  as  unconstitutional. 
The  Arkansas  Supreme  Court  found 
that  the  contention  was  without  force 
inasmuch  as  the  power  conferred  on 
the  commission  was  an  exercise  of  the 
state's  police  power,  which  cannot  be 
contracted  away,  and  therefore  that  the 
act  is  not  invalid  as  impairing  the 
obligations  of  a  contract  in  contraven- 
tion of  the  United  States  Constitution. 
(224  S.  W.  444.)* 

Delegated  Authority  and  Commission 
Regulation. — In  City  of  Sapulpa  vs. 
Oklahoma  Natural  Gas  Company  the 
city  contended  that  in  the  Territorial 
days  of  Oklahoma  the  United  States 
delegated  to  Sapulpa  authority-  to  regu- 
late service  and  fix  rates  and  that  said 
authority  could  not  have  been  set  aside 
by  the  United  States  prior  to  the  adop- 
tion of  the  state  constitution  and  could 
not  now  be  set  aside  by  the  state.  The 
Supreme  Court  of  Oklahoma  held  that, 
the  contract  not  being  for  a  definite 
period,  the  United  States  prior  to  state- 
hood could  through  Congress  have  re- 
voked the  authority  and  that  upon 
Oklahoma  becoming  a  state  this  power 
passed  to  the  Legislature  of  the  state. 
(192  Pac.  224.) 

Dams   That    Do   Not    Interfere  With 
Navigation  .\re  Not   Nuisances  per  se. 

— The    construction    of    a    power    dam 
across  a  navigable  river  is  not  a  nui- 
sance px'r  se,  according  to  the  finding  of 
the    Supreme    Court    of    Wisconsin    in 
Eau    Claire    Dells    Improvement    Com- 
pany vs.  City  of  Eau  Claire,  where  all 
attempted  navigation  of  the  river  is  in 
fact  carried  over  the  dam,   so  that  its 
navigability   is   not  materially   affected 
and  no  person  suffers  damage  thereby. 
Where   a    city   which    had    leased    to    a 
corporation  the  dam  and  surplus  water 
power  over   that  needed  for  the  city's 
waterworks    had    afterward    acquiesced 
in  the  building  of  a  mill  over  the  lock 
required  to  be  maintained  by  the  lease 
and   had   not  only  agreed  but  required 
that  lessee  maintain  flashboards  raising 
the  water  above  the  specified  height,  it 
was  estopped  to  declare  a  forfeiture  of 
the    lease    for    those    violations    of    its 
terms    after    they    had    continued    for 
a   period   of   more  than   twenty    years. 
(179  N.  W.  2.) 


•Thi<  loft-lianil  numbers  refer  to  the 
volume  aiul  the  right-hand  numl)i'rs  to  the 
page  of   the    National    Reporter   System. 


November  27,  1920 


ELECTRICAL     WORLD 


1091 


James  A.  Perry,  elected  president  of 
the  National  Association  of  Railway 
and  Utility  Commissioners  for  the  com- 
ing year,  is  a  man  whose  past  actions 
prove  that  he  will  exert  himself  to  the 
utmost  to  streng-thcn  the  prestige  of  the 
state  regulatory  bodies.  He  strongly 
opposes  any  curtailment  of  their  powers 
at  the  hands  either  of  the  federal  gov- 
ernment or  of  the  municipalities.  Me 
has  long  been  active  in  the  work  of  the 
association  and  i)rior  to  his  election  as 
president  occupied  the  office  of  vice- 
president.  Mr.  I'erry  for  ten  years  past 
has  been  a  member  of  the  Railroad 
Commission  of  Georgia.  He  has  done 
much  to  build  up  that  body  and  to  |)lac,' 
its  operations  on  a  basis  of  efliciency. 
As  a  member  of  the  commission  he  has 


had  a  voice  in  deciding  many  important 
questions  affecting  the  utilities  of  the 
state.  He  was  born  in  Gwinnett  County, 
Ga.,  in  1875,  and  obtained  his  early 
education  in  the  rural  school  of  that 
county.  He  was  graduated  fi'oni  the 
law  school  of  the  University  of  Georgia 
in  1898.  Two  years  thereafter  he  was 
elected  mayor  of  Lawrenceville,  Ga., 
and  later  in  the  same  year  was 
elected  to  the  State  Legislature.  In  ad- 
dition to  his  public  duties,  Mr.  Perry 
conducted  a  law  practice  in  Lawrence- 
ville. He  is  now  president  and  treas- 
urer of  one  of  the  largest  industrial 
companies  in  Lawrenceville,  operating 
a  cottonseed-oil  mill  and  a  guano  plant. 

Dr.  Joseph  F.  Merrill,  who  as  chair- 
man of  the  Utah  Section  of  the  A.  I. 
E.  E.  is  building  up  a  marked  inter- 
est in  Institute  work  in  that  section,  is 
dean  of  the  engineering  college  at  the 
University   of  Utah  and  widely  known 

^  in    electrical    engineering    circles.      Dr. 

"  Merrill  was  born  at  Richmond,  Utah, 
Aug.  24,  1SG8.  He  received  the  degree 
of  B.  S.  from  the  University  of  Michi- 
gan in  1893  and  that  of  Ph.D.  from 
Johns  Hopkins  in  1899.  His  first  teach- 
ing experience  was  as  assistant  pro- 
fessor of  chemistry  at  the  University  of 
Utah  in  1897.  He  became  director  of 
the  Utah  State  School  of  Mines  and 
Engineering  at  the  University  of  Utah 
in   1898   and    professor  of   physics   and 
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electrical  engineering  at  that  institu- 
tion in  1899.  Dr.  Merrill  has  con- 
tributed largely  to  the  electrical  engi- 
neering profession  through  extensive 
research  work,  which  includes  investi- 
gation of  the  effect  of  dielectrics  on 
electrical  I'esistance,  effect  of  tempera- 
ture and  pressure  on  electrolysis  of  sil- 
ver nitrate  and  of  the  reliability  and 
durability  of  commercial  electric  inte- 
grating meters. 

Harry  I).  Stokes,  power  engineer 
Worcester  (Mass.)  Electric  Light  Com- 
pany, has  been  elected  chairman  of  the 
Worcester  Electrical  Contractor-Deal- 
ers' Association. 

H.  H.  Koelbel,  superintendent  of  sales 
for  the  Consumers'  Power  Company  in 
the  Muskegon  district,  has  recently 
been  appointed  secretary  of  the  Cen- 
turv  Club,  the  city's  business  men's 
club. 

Dr.  William  H.  Walker,  director  of 
the  division  of  industrial  co-operation 
and  research,  Massachusetts  Institute 
of  Technology,  has  resigned  to  enter 
private  practice  in  chemical  engineer- 
ing. He  will  be  succeeded  by  Prof. 
Charles  L.  Norton  of  the  institute. 

O.  O.  Alenderfer,  formerly  in  charge 
of  commercial  sales  of  the  Rogue  River 
division  of  the  California-Oregon  Power 
Company,  has  resigned  and  entered  into 
partnership  with  \.  B.  Cunningham  in 
the  firm  of  the  People's  Electric  Store 
at  Medford. 

R.  A..  Schuyler  has  been  appointed 
manager  of  the  Bozeman  branch  office 
of  the  Montana  Power  Company.  H,- 
was  formerly  foreman  of  the  Great  Falls 
plant  and  has  been  with  the  Montana 
Power  Company  in  various  positions 
since  1912. 

D.  B.  Rushmore,  chief  engineer  of  the 

power  and  mining  department  of  the 
General  Electric  Company,  recently  re- 
turned from  Europe,  where  he  has  spent 
some  five  months  investigating  trade 
and  industrial  conditions.  Mr.  Rush- 
more  visited  the  war-devastated  sec- 
tions of  Europe  and  also  went  to  Ger- 
many, and  reports  marked  progress  in 
the  re-establishing  of  trade  activities. 

Percy  C.  Henry  has  been  appointed 
superintendent  of  distribution.  New 
England  Power  Company,  succeeding 
F.  J.  Sill,  resigned.  IMr.  Henry  is  a 
graduate  of  Purdue  University,  elec- 
trical engineering  department.  After 
service  with  the  Indiana  Steel  Com- 
pany at  Gary,  he  became  electrical  su- 
perintendent of  the  Aluminum  Com- 
pany of  America,  with  headquarters  at 
Massena,  N.  Y 


Fred  M.  Abbott,  who  has  been  special 
investigator  and  safety  inspector  for 
the  Public  Utilities  Commission  of  Utah 
for  the  last  three  years,  has  tendered 
his  resignation.  Mr.  Abbott,  in  addi- 
tion to  his  investigating  work,  has  had 
charge  of  general  safety  conditions. 

William  V.  King  has  been  chosen  to 
fill  the  position  of  chief  accountant  of 
the  Federal  Power  Commission.  Inas- 
much as  a  most  intricate  system  of  ac- 
counting is  required  for  projects  under 
the  water-power  act,  the  greatest  diffi- 
culty was  experienced  in  finding  an  ac- 
countant with  the  experience  necessary 
to  qualify  him  to  work  out  a  suitable 
system.  It  is  believed  that  Mr.  King 
will  meet  all  the  requirements,  since 
his     long     experience     with     Interstate 
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Commerce  Commission  accounting  has 
familiarized  him  with  many  of  the 
fundamentals  which  must  enter  into 
the  Federal  Power  Commission's  ac- 
counting system. 


.\dani  Shuop  Carr,  manager  of  the 
Philadelphia  office  of  the  Robbins  & 
Myers  Company,  Springfield,  Ohio,  died 
Oct.  13,  from  typhoid  fever. 

Charles  Ernest  Acker,  an  electro- 
chemical engineer,  who  built  the  plant 
of  the  Acker  Process  Company  at 
Niagara  Falls  and  was  known  as  the 
originator  of  processes  for  the  manu- 
facture of  tetrachloride  of  tin  and  car- 
bon tetrachloride,  died  at  his  home  in 
Ossining,  N.  Y.,  on  Oct.  18,  in  his  fifty- 
second  year.  Mr.  Acker  was  for  several 
years  a  practicing  electrical  engineer 
in  Chicago. 

C.  B.  Kidder,  general  manager  of  the 
Otter  Tail  Power  Company  of  Fergus 
Falls,  Minn.,  died  on  Sept.  20  as  the 
result  of  electric  bums.  Mr.  Kidder  be- 
came associated  with  the  Otter  Tail 
Power  Company  about  ten  years  ago 
and  helped  to  develop  its  system  of 
high-tension  transmission  lines  now 
radiating  from   Fergus   Falls. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies— Notes  on  Industrial  Activities 

and  Business  Methods 


Standard  Lamp  Voltages  to  Reduce  List  of 
Stock  Items 

LAMP  manufacturers  are  now  making  a  decided  effort 
to  standardize  service  voltage  at  110,  115  and  120 
^  volts  in  order  to  reduce  the  long  list  of  stock  items 
and  the  consequently  heavy  inventories.  When  the  carbon 
lamp  was  most  used  it  was  necessary  to  have  different 
service  voltages  so  as  to  use  up  the  lamps  that  were  pro- 
duced. It  was  not  pos.sible  to  foretell  accurately  what  the 
voltage  of  a  carbon  lamp  would  be. 

This  condition  has  changed,  however,  and  manufacturers 
have  had  no  difficulty  rating  type-B  lamps  before  produc- 
tion. Some  of  the  larger  central  stations  were  of  the 
opinion  that  the  type-C  lamp  could  not  be  so  accurately 
gaged,  and  it  was  not  until  recently  that  they  became  con- 
vinced that  the  type-C  lamp  could  be  produced  with  the 
same  high  accuracy.  These  utilities  have  as  a  result  with- 
drawn their  objection  to  standard-service  voltages  and  the 
manufacturers  are  encouraging  complete  adoption. 

This  is  not  a  new  activity  on  the  part  of  the  lamp 
manufacturers.  They  have  been  studying  and  analyzing 
the  situation  for  some  time.  It  was  not  until  these  objec- 
tions were  withdrawn,  however,  that  all  of  the  manufac- 
turers felt  they  were  in  a  position  to  push  these  standards. 


In  the  Middle  West  sales  are  reported  to  have  been  off 
ir  the  last  few  weeks  because  of  a  break  in  grain  prices. 
However,  the  demand  has  returned,  and  increased  activity  is 
now  reported  in  this  line. 


Farm-Light  Producer  Builds  Up 
Plant  Sales 

IN  ORDER  to  build  sales  of  farm-lighting  plants,  one 
manufacturer  in  Michigan,  the  Automatic  Light  Com- 
pany, Inc.,  has  worked  out  a  plan  to  obtain  new  dealers  and 
to  "liven  up"  old  ones. 

Starting  on  the  basis  that  only  7  per  cent  of  the  farmers 
of  the  country  have  electric  light,  that  the  farmers  are 
"sold"  on  electric  light  and  power,  and  that  they  have  the 
money  and  will  listen  to  salesmen  who  have  confidence  in 
their  goods  and  in  themselves,  this  company  has  equipped 
three  light  sedan  automobiles  with  a  plant  where  the  rear 
seat  should  be  and  sent  the  salesmen  out  in  comfort  to 
liemonstrate.  The  results  in  two  months  have  been  beyond 
fondest  expectations,  for  not  only  have  sales  per  week 
increased  but  the  trail  of  live  and  interested  "prospects"  is 
reported  very  satisfactory.  The  first  step,  however,  was  to 
reduce  the  price  of  the  set.  The  Main  Electric  Company  of 
Cleveland  has  also  reported  o  scale  of  prices  which  became 
effective  Oct.  15,  showing  reductions  on  all  generating  sets 
of  about  12  per  cent. 


Jobbers'  Costs  of  Handling  Twelve 
Principal  Lines 

THE  accompanying  tables  give  in  detail  the  results  of 
the  preliminary  thirty-day  study  of  the  expense  of 
handling  each  of  twelve  principal  lines  of  goods  dis 
tributed  by  electrical  jobbers,  as  presented  before  the  Cleve- 
land convention  of  the  Electrical  Supply  Jobbers'  Associa- 
tion on  Nov.  17,  by  H.  F.  Thomas  of  St.  Paul,  Minn.,  chair- 
man of  the  committee  on  costs. 

The  figures  are  based  upon  an  analysis  of  the  business 
during  one  month  (April,  1920)  of  four  representative  job- 
bing houses  in  different  parts  of  the  country.  The  four 
houses  studied  did  together  $1,400,000  of  sales  during  that 
month,  with  a  total  expense  of  $162,000,  indicating  the 
average  ratio  of  total  expense  to  total  sales  to  be  about  11. G 
per  cent.  The  twelve  lines  reported  on  in  the  tables  consti- 
tuted about  one-half  of  the  total  sales  of  these  four  jobbing 
houses. 

In  computing  the  figures  neither  interest  on  investment 
nor  income  or  excess  profits  taxes  was  included.  The 
ratios  of  the  separate  elements  of  cost  making  up  the  total 
expense  for  each  line  were  analyzed,  and  the  figures  show 
the  percentage  of  "financial"  expense  (accounting,  billing, 
collection  and  credit  expense),  warehouse  expense  and  sales 
expense  for  each  line  studied. 

While  the  figures  shown  cover  only  a  thirty-day  period, 
the  results  obtained  were  presented  before  the  convention 
at  this  time  to  illustrate  the  methods  employed  and  to  in- 
vite suggestions  and  criticisms  concerning  future  work  of 
the  same  kind  in  other  jobbing  houses,  covering  all  lines 
and  extending  over  a  longer  period. 

Hearty  appreciation  of  the  scientific  cost  studies  made 
by  Mr.  Thomas'  committee  was  evident  on  the  part  of  the 
jobbers  and  an  additional  fund  of  $10,000  has  been  voted 
the  committee  to  extend  the  studies  to  cover  all  lines  handled 
by  six  different  jobbing  houses,  the  study  to  extend  over  six 
months. 

It  is  expected  that  the  figures  for  the  first  three  months 
of  this  new  survey  will  be  ready  for  reporting  before  the 
Jobbers'  Association  spring  meeting,  scheduled  for  Hot 
Springs,  Va.,  in  May. 


WHAT    IT    COST.S    .TOBBRRS    TO    ITAXDI.IC    TWELVE    LINES 


Linos  Reported  Wart-housc 

.Srhfclulc  material   $48,098.82 

I{ubbfT-covrp'd    wire    uinl 

Inniprorfl 61,736.06 

Hi^id  conduit,  elbows,  bush- 
ing!!, etc 40,689.33 

Porrflain  knobs,  cleats  and 

tubes 10,382.96 

Woathirproof  wire 52,094.98 

C'ondutfts  or  similar  fittinKH  1 5,840.84 
Flashlights    and    flashliftht 

batti-riis 4,710.41 

Hour*'  ro<xJs   (belts,  push- 
buttons, etc 1,347.29 

Dry  batteries 10,739.82 

Heating  devices 23,554.63 

Commercial  fixtures 10.926.28 

Polc-Unc  hardware 13,666.96 


.V mount  of  .Sales,  Fotir.Tobbing  Houses,  Month 
of    April,    1920 

Direct  Total 

Delivered       Sales  Sales 

$7,879.74  $14,223.18  $70,201  74 


7.430.86     24,893.53     94,060.45 
4,308.75       5.904.94     50,903.02 


"Financial"  F.xpcnsf 
Percentage 
Amount      of  Sales 
$3,19280        4   42 

1.567.59        1   62 

1.071.83       2   14 


825.48 
2,33503 
2,984.69 


465  43   11,673  87 

40,682  65   95,112.66 

1,153.33  19,978.86 


t. 202.02   1.951.38   7.863.81 


502.80 
933.39 

3,074.59 
92893 

2,020.34 


529.69 

935  12 

6.835.08 

2,668.67 

18,538.57 


2,37978 
12.60833 
33.464.30 
14.523.88 
34,225.87 


387  48 

981  59 

1,305.18 


3  42 
0  96 
6.98 


550.15   7.62 


19864 
26699 
1,07889 
38001 
873.22 


9  24 

2  22 

3  06 
2  77 
2.96 


Sales  Expense 

Percentage 
Amount     of  .Sales 
$5,047  94        6  96 

3,120.i.R       3  36 

2.379.78       4  87 


1.367  79 
1.965  88 
1,701.36 


13  13 
2  62 
8.56 


929.95     11.10 


474  63 

983.1.9 

2,810,17 

1,555.78 

3.254.87 


14  09 
8  72 

7  81 
10  49 

8  10 


Warehoxise  Fxpense  Total  Expense 

Percentage  PcrcentagO 

.\mount      of  Sales         .\mount      of  Sales 
$4,402  34       7  68         $12,643.08     17  07 


2,421.2 
2.599.61 


3  56 
5  68 


1.073  52  7  72 

1.00086  2.03 

1.641.86  9.15 

702,31  10.66 


262.23 
615.40 

1.797.05 
961.96 

2,42343 


16  58 

5  84 

6  79 

7  58 
7  71 


7,109.48 

6,051.22 

2,82879 
3.954.33 
4,648.10 


7.67 

12.25 

27.15 

4  93 

24.03 


2,182.4'     28.71 


93550 
I, 866.06 
5,686  11 
2,897  75 
6,551  52 


37  93 
lb  33 
16  44 
19.48 
19  79 
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New  York  Jobbers  See  Brifjbt  Si«l«'  to 
Preseni  Trade  Con<iitioii8 

IT  IS  KVIDKNT  that  the  disquieting;  situation  affecting 
electrical  supply  jobbers  iri  New  York  territory  is  not 
so  bad  as  has  been  painted,  despite  reports  of  excess  stocks, 
decreasint?  demand,  cancellation  of  orders  and  cutting  of 
prices. 

It  was  pointed  out  by  several  representative  houses  that 
the  present  level  of  demand  and  of  inventories,  instead  of 
being  considered  in  the  light  of  the  banner  year  1919,  do 
not  shape  up  unfavorably  \.'heii  compared  with  a  normal 
average  period  of  business.  A  recession  in  sales  is  to  be 
expected  following  a  jieak  year  of  business,  and  growing 
stocks,  it  is  said,  are  noticed  especially  at  present,  follow- 
ing the  shortage  heretofore  existent  in  many  lines.  Too 
much  concern,  it  is  admitted,  has  been  expressed  regardi.ng 
the  cancellations,  prices  and  surplus  stocks  of  competitors. 
This,  it  seems,  has  led  to  a  more  pessimistic  outlook  on 
present  conditions  than  the  situation  warrants.  Taken  indi- 
vidually, almost  every  jobber  in  the  metropolitan  territory 
personally  disclaims  being  nard  hit  by  adverse  conditions, 
while  admitting-  their  prevalence  with  competitors.  There- 
fore it  would  seem  a  wise  policy  in  the  trade  at  present  to 
stop  crying  "Wolf!  Wolf!"  and  to  concentrate  efforts  upon 
pushing  one's  own  business. 

It  is  understood  that  in  the  slack  season  of  1907  a  well- 
known  electrical  jobber,  instead  of  following  the  example 
of  competitors  and  releasing  salesmen  wherever  possible, 
made  capital  out  of  the  pessimism  of  others  by  taking  on 
several  additional  excellent  s:.lesmen  who  had  been  let  go. 
With  this  augmented  force  the  house  in  question  showed  a 
larger  volume  of  sales  for  I  POT  than  any  previous  season. 
A  similar  policy  is  being  su>;cessfully  followed  by  a  repre- 
sentative jobber  jn  New  York  at  the  jiresent  time.  This 
firm  has  recently  taken  on  six  new  salesmen  and  is  pushing 
sales  harder  than  ever  before.  As  a  result,  it  is  said,  orders 
for  the  month  of  October  reached  a  larger  total  than  in  any 
previous  month  this  year  except  one,  and  November  sales 
thus  far  bid  fair  to  outstrip  those  of  October.  It  is  difficult 
to  trace  the  ultimate  destination  of  this  business  at  present, 
but  the  fact  of  its  existence  in  indisputable.  Several  other 
jobbing  houses  that  report  inventories  at  a  favorable  level, 
few  cancellations  and  little  resort  to  price  cutting  to  move 
goods  state  that  increased  sales  efforts  are  responsible. 


Flexible-Annored-Condiictor  l\Iarket 
Is  Weak 

Two  or  three  months  ago,  it  is  safe  to  say,  the  short- 
age of  flexible  armored  conductor  was  acute  in  most 
sections  of  the  country.  At  present  the  general  con- 
dition with  respect  to  this  commodity  is  a  glut  in  the 
market.  Several  reasons  arc  advanced  for  this  complete 
reversal  of  form.  Probably  the  chief  one  has  been  the 
removal  of  embargoes  which  previously  prevented  manu- 
facturers both  from  receiving  material  and  from  shipping 
the  finisheil  product.  As  a  result,  when  restrictions  were 
suddenly  lifted  producers  flooded  the  market  with  cable 
to  such  an  extent  that  demand  was  not  only  satiated  but 
stocks  grew  too  large.  And  about  this  time  consumer  de- 
mand on  the  part  of  building  construction  began  to  slump. 
Furthermore,  I'aw-material  difficulties  that  had  been  ex- 
istent, such  as  the  dearth  of  steel  strip,  then  began  to  be 
relieved.  Today  manufacturers  of  steel  strip  are  able  to 
ship  carload  lots  in  a  week  to  ten  days'  time.  Deliveries 
of  finished  cable  can  also  be  made  almost  immediately, 
ranging  up  to  two  weeks'  time. 

During  the  period  of  a  weakening  market  prices  per- 
formed queer  stunts  as  the  result  of  jobbers'  efforts  to 
keep  down  inventories.  Manufacturers,  however,  did  not 
follow  suit  with  price  cuts  as  stocks  of  high-priced  ma- 
terial prevented  any  decline.  Many  cancellations  and  re- 
quests for  extensions  of  time  resulted.  So  far  as  can  be 
learned  some  manufacturers  quite  recently  were  still  hold- 
ing to  their  old  price  levels,  though  others  have  now  re- 
duced their  quotations. 

Repoi-ts   are   current   that   No.    14   two-wire,   double-strip 


cable  can  be  purchased  as  low  as  $75  per  1,000  ft.,  which 
is  considerably  below  the  quotations  of  most  manufac- 
turers, whose  prices  for  the  size  mentioned  range  from 
about  $78  to  $85  per  1,000  ft.  On  the  other  hand,  some 
jobbers  in  the  East  are  quoting  as  high  as  close  to  $100 
per  1,000  ft.  for  No.  14  and  report  fairly  good  sales  at 
that  figure.  These  instances  appear  to  be  isolated  cases 
of  exceptional  activity  in  the  house-wiring  field,  however. 
Manufacturers  in  general  appear  to  be  optimistic  re- 
garding the  return  of  the  building  industry  and  conse- 
quent good  demand  for  cable  next  year.  At  least  they 
are  going  steadily  ahead  with  production.  Factory  stocks 
as  yet  are  not  large,  especially  in  the  larger  size  of  cable, 
which  has  been  in  greater  demand  from  industries. 


Linemen's  Tools  Becoming  Available 

JOBBERS  and  others  who  have  been  discouraged  by 
their  inability  to  get  linemen's  tools  except  on  deliveries 
of  from  twelve  to  eighteen  months  will  be  able  to  get 
pliers  in  sixty  to  ninety  days  by  January  or  February  of 
next  year,  according  to  the  estimate  of  one  of  the  fore- 
most manufacturers  of  this  line.  The  war  cut  off  the 
foreign  supply  of  these  tools,  and  the  necessary  skilled 
labor  became  so  scarce  that  up  to  a  few  months  ago  the 
manufacturers  of  linemen's  tools  were  getting  further  and 
further  behind   with   their  orders. 

Pyramided  orders  have  been  canceled  and  all  the  needed 
labor  and  material  have  been  obtained,  so  that  the  delivery 
not  only  on  pliers  but  on  connectors,  climbers,  etc.,  is  being 
gradually  reduced.  This  is  especially  true  of  climbers, 
which  are  intermittently  obtainable  from  manufactuiers' 
stocks. 

The  Metal  Market  Situation 

LITTLE  change  is  eviaent  m  the  copper  market,  except  that 
i  the  attitude  of  "watchtul  waiting"  on  the  part  of  both 
producers  aim  consumers  is  perhaps  a  bii  more  pronounced. 
Certainly  large  buying  ordcs  remain  as  much  lacking  as 
ever.  Further  wage  cuts  i<nd  reductions  of  output  are 
announced,  the  latter  in  an  effort  to  reduce  the  large  surplus 
stocks  of  copper  known  to  exist  in  the  country. 

Producing  interests  show  little  desire  to  sell  at  the  figures 
offered  by  consumers.  Large  operators  are  asking  14.75 
cents  for  copper  delivered  over  the  remainder  of  this  year 
and  15  cents  delivered  covering  the  first  quarter  of  next 
year.  Some  shading  of  these  prices  by  small  producers  is 
rumored.  In  the  outside  market  14.25  cents  delivered  is 
psked  for  prompt  shipment,  and  14.75  cents  over  the  first 
three  months  of  1921.     Foreign  demand  remains  very  weak. 

In  view  of  recent  developments  in  the  iron  and  steel  mar- 
ket the  statement  of  Judge  Elbert  H.  Gary,  chairman  of  the 
board  of  the  United  States  Steel  Corporation,  issued  last 
week,  to  the  effect  that  ther?  will  be  no  change  at  this  time 
in  base  selling  prices  of  products  handled  by  the  corporation, 
is  interesting.  The  base  selling  prices  quoted  at  present  by 
the  corporation  are  those  which  were  mutually  suggested  at 
a  meeting  of  iron  and  steel  interests  with  representatives  of 
the  United  States  government  in  March,  1919. 


NEW  YORK 
Copper 

MET 

AL 

MARKET  PR 

— N'ovcmhrr  15—* 

1        s      d 

85      IS      0 

Ccntb  per  Pound 

Nominal  1 5  50 

14  75-15.00 

M  25 

17  00   17  SO 

7  00 

6  00 

<3  00 

II    50 

b  85 

)6  00 

32   90 

ETALS 
Cenla  per  Pound 
12  00-12  50 
b  00-  6  50 

4  50-  5  00 

5  OO-   5  25 
3  75     4  00 

ICES 

,— NovcmtxT  22^ 
1         »       d 
78      10        0 

Prime  T.,ake 

Cents  pel  Pound 
KominnI  14   50 

Electrolytic 

14  25   14  75 

ra-tinif 

M  00 

Wire  baj'c 

16  00   i6  50 

f.ead.  trust  price 

Antimony 

N'lckcl.  ingot 

Sheet  line,  f  o.b.  amcltor 

Zinc,  spot. 

Tin 

Aluminum.  98  to  99perornt 

Hca\'y  copper  and  wire 
Urass,  heavy 

OLD 

Ml 

6  50 

5  871 
43  00 
II    50 

6  60 
36  25 
33  10 

Cents  per  Pound 
12  00-12  50 
6  00-  6  50 
4.50-   5  00 

lead,  heavy 

Zinc,  uld  scrap 

5.00-  5  25 
3.75-  4  00 
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THE  Week 

IN  TRADE 


A  LITTLE  better  tone  is  apparent  in  the  jobbing  trade 
this  week.  Almost  without  exception  the  reports 
from  the  different  sections  of  the  country  show  a 
fair  amount  of  buying,  and  in  some  cases  better  buying 
than  in  the  recent  past.  Supplies  of  electrical  materials 
are  being  received  in  good  volume,  but  while  some  stocks 
are  building  up  in  pretty  good  shape,  in  many  instances 
jobbers  are  keeping  down  their  inventories  by  expending 
greater  sales  effort.  The  answer  to  this  effort  is  that 
stocks  are  moving. 

Building  remains  at  a  low  rate,  as  a  genei-al  thing,  al- 
though here  and  there  some  activity  is  found.  Since  the 
investigations  into  the  housing  situation  in  New  York 
City  pronounced  reductions  in  building  materials  have  been 
reported,  some  reductions  running  to  30  per  cent.  These 
investigations  are  digging  into  alleged  combinations  in 
the  control  of  buildin,g  materials. 

Cancellations  do  not  appear  to  have  taken  such  an  active 
part  in  the  situation  as  was  feared  some  time  ago,  and 
the  practice  of  price  cutting  is  much  less  serious  than 
was  threatened  a  few  weeks  back  by  accumulating  stocks 
and  falling  off  in  demand. 


NEW  YORK 


A  significant  feature  of  the  week  is  that  almost  without 
exception  jobbers  report  a  favorable  inventoi-y  level,  and 
the  success  of  efforts  to  avoid  overstocking  is  apparently 
not  due  to  price  cutting  to  any  great  extent.  Cancellations, 
too,  are  conspicuous  by  their  absence,  and  collections  for 
the  first  time  in  several  weeks  are  reported  better  by 
jobbers. 

Though  compared  with  some  months  ago  a  depression  of 
trade  undoubtedly  exists,  several  jobbers  report  fairly  good 
sales.  Some  lines  such  as  wire,  tape  and  armored  cable 
are  moving  especially  slow,  but  light  demand  in  one  line 
is  very  often  offset  by  activity  on  another  item. 

Although  residence  construction  work  is  very  light,  the 
volume  of  sales  to  electrical  contractors  is  good.  This  is 
probably  due  to  the  large  number  of  industrial  and  com- 
mercial projects  that  have  been  under  way  for  a  long  time 
and  have  now  reached  the  stage  of  electrical  work.  This 
is  borne  out  by  one  of  the  leading  electrical  contractors  in 
this  section,  who  says  business  never  has  been  better  than 
at  the  present  time. 

Shipments  from  the  steel-producing  district  are  still  irreg- 
ular, y  Stocks  of  rigid  conduit,  outlet  boxes,  etc.,  are  con- 
sequently spotty,  though  the  first  break  toward  an  easier 
market  on  pipe  is  seen 

Safety  Switches. — In  spite  of  the  fact  that  open  switches 
are  reported  bein,';:  gradually  superseded  by  the  safety  type, 
demand  is  not  large  at  present  and  stocks  are  held  down. 
Prices  remain  steady. 

Rubber-Covered  Wire. — Some  jobbers  are  making  good 
sales  despite  a  general  weak  market.  Stocks  are  kept  at  a 
fairly  low  level,  but  prices  are  all  over  the  lot,  No.  14  rang- 
ing from  $9.50  to  .?10.50  per  1,000  ft. 

Tape. — Demand  is  weak,  but  jobbers'  stocks  arc  held 
within  reasonable  limits.  The  price  of  friction  and  rubber 
ranges  all  the  way  from  50  cents  to  60  cents  a  pound  on 
each,  in  lots  of  100  lb. 

Schedule  .Material. — Considerable  complaint  is  heard  of 
porcelain  holding  up  the  supply.  Pull  sockets  are  plentiful, 
but  not  so  other  types.  Although  stocks  with  some  are  not 
moving,  most  jobbers  report  a  fairly  good  demand.  Prices 
show  no  change. 

Outlet    Boxes. — Most   stocks   are   short  as   sheet  steel   is 


holding  up  the  supply.  Demand  is  spotty.  In  small  quan- 
tities the  discount  on  black  is  20  per  cent,  and  on  galvanized 
from  10  to  15  per  cent. 

Flexible  Armored  Conductor. — Jobbers  are  meeting  with 
success  in  holding  their  stocks  to  a  low  level  in  the  face 
of  a  very  weak  market.  No.  14  two-wire  is  quoted  at  from 
$80  to  $85  per  1,000  ft.,  in  5,000  ft.  lots. 

Conduit. — Although  demand  holds  up  as  strongly  as  ever 
in  some  cases  and  one  jobber  at  least  is  entirely  out  of 
the  market,  reports  are  now  received  that  sales  have 
slumped  within  the  past  month  and  that  supplies  are  plenti- 
ful. Shipments  from  the  Pittsburgh  district  remain  very 
bad,  however.  Large  sizes  are  most  scarce.  One-half-inch 
black  ranges  close  to  $90  per  1,000  ft.,  and  J-in.  galvanized 
is  quoted  at  $100  in  quantities  of  2,500  lb. 

Heating  Appliances. — Hollow  ware  is  scarce,  but  other 
items  are  plentiful.  Demand  is  fairly  strong,  but  sales  do 
not  appear  to  be  so  large  as  was  anticipated. 


CHICAGO 


With  remarkable  consistency  prices  in  the  electrical  in- 
dustry are  remaining  firm  in  this  territory,  and  the  effect 
is  gradually  to  establish  public  confidence  in  the  stability 
of  these  goods  and  to  cause  a  resumption  of  buying.  This 
tendency  is  only  slightly  noticeable  so.  far,  but  it  is  sig- 
nificant that  in  practically  every  other  line  dependent  on 
retail  trade  for  support  the  "buyers'  strike"  is  still  in  effect 
and  can  be  temporarily  broken  only  by  radical  price  re- 
ductions, while  the  electrical  line,  in  which  no  cuts  have 
been  made,  is  feeling  a  stiffening  in  demand. 

Dealers  still  feel  uncertain  as  to  the  volume  of  Christmas 
trade  and  in  many  instances  are  understocked.  Jobbers, 
with  more  confidence  in  the  consuming  power  of  the  public, 
are  well  supplied  and  can  take  care  of  any  reasonable 
volume  of  trade.  Orders  for  Christmas  tree  lights  are  be- 
ginning to  come  in  and  bid  fair  to  absorb  all  stocks. 

Lightning  Arresters. — Prices  are  unchanged  and  demand 
light,  but  manufacturers  are  still  behind  on  orders.  Even 
with  present  dull  business  continuing,  it  will  take  several 
months  for  jobbers  to  build  up  any  stocks. 

Circuit  Breakers. — Carbon  circuit  breakers  are  obtainable 
from  manufacturers'  stock  in  reasonable  numbers,  but  the 
oil  type  are  still  scarce  and  from  ten  to  twelve  weeks  is 
necessary  to  secure  delivery.     Demand  has  fallen  off. 

Transformers. — Supply  of  station  transformers  is  getting 
better  and  orders  are  light.  Volume  of  inquiries  holds  prom- 
ise of  steady  demand  for  the  future.  The  demand  for  out- 
side transformers  for  farmers'  use  has  practicaly  ceased, 
but  with  the  advance  of  crop  marketing  should  soon  again 
make  itself  felt. 

Farm-Lighting  Plants. — Increased  activity  in  this  line 
is   g:eneral   throughout   the   territory. 

Copper  Wire. — Copper  wire  is  obtainable  at  various  prices, 
depending  on  how  badly  the  holder  wants  to  make  the  sales. 
Price  ranges  as  wide  as  $1.50  are  heard  of,  but  the  larger 
interests  are  holding  firm.  Demand  is  only  fair,  and  supply 
in  all  but  No.  6  triple-braided  weatherproof  is  adequate  for 
present  needs. 

Cross-Arms. — No  price  change  has  as  yet  occurred,  but 
sales  are  at  a  minimum,  the  trade  being  apparently  waiting 
for  the  cut  they  believe  to  be  inevitable.  Coast  yards  can 
make  immediate  shipment  in  any  quantity,  and  plentiful 
supplies  are  in  local  stocks. 

Poles. — The  season  is  ending  with  an  unusually  heavy 
demand  well  taken  care  of.  Stocks,  as  usual  this  time  of 
year,  are  very  low.  Indications  are  for  a  good  labor  supply 
in  the  woods  this  winter  and  ample  supplies  at  perhaps 
lower  figures  next  year. 

Washing  Machines. — Retailers  report  improved  sales,  the 
volume  of  business  being  directly  proportionate  to  the  effort 
expended.  Those  districts  in  which  real  sales  effort  is 
being  made  are  experiencing  a  handsome  return  for  their 
work  and  this  is  being  done  in  enough  places  to  make  the 
aggregate  of  orders  placed  with  jobbers  have  a  very  encour- 
aging look. 
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BOSTON 

A  slight  improvement  in  the  market  was  noted  at  the  close 
of  the  week.  While  many  manufacturers  and  jobbers  are 
busy  on  back  orders  some  new  business  is  beinii;  booked. 
Contractor-dealers  are  buying  more  wirin;;  material  and  a 
large  amount  of  old-house  wiring  and  a  good  deal  of  central- 
station  line  extension  work  is  in  progress  in  New  England. 
Industrial  plants  are  doing  considerable  rehabilitation  and 
betterment  work.  The  building  trades  are  rather  quite  but 
the  total  building  and  engineering  contracts  for  New  Eng- 
land from  Jan.  1  to  Nov.  17  amount  to  $288,171,602,  com- 
pared with  $202,250,000  for  the  same  period  last  year.  A 
leading  jobber  reports  91  per  cent  greater  business  for 
October  this  year  than  last  and  is  running  ahead  of  last 
November's  business  this  month.  Close  attention  to  col- 
lections is  yielding  better  returns  on  the  work  of  credit 
departments.  General  business  in  New  England  is  largely 
marking  time.  Prices  are  steady  in  most  electrical  supply 
lines  except  where  overstocks  force  retail  cuts. 

Wire. — Rubber-covered  wire  is  steady  with  little  demand 
at  $9.50  per  1,000  ft.  in  5,000-ft.  lots;  weatherproof  base  is 
23  cents  with  no  weakness  in  late  quotations,  and  bare  is 
running  on  20  cents  base.  Magnet  wire  is  still  being  sold 
on  very  long  deliveries  and  so  far,  prices  have  not  i-eflected 
recent  reductions   in  cotton  and  silk   quotations. 

Dry  Cells. — Current  demands  are  being  met  with  little 
difficulty.  In  barrel  lots  No.  6  dry  cells  are  quoted  at 
$37..50  per   100,  and  the  ignition  type  at  $38.35. 

Washing  Machines. — Jobbers'  stocks  are  filling  up,  while 
trade  is  a  little  quieter.     So  far  prices  are  holding  firm. 

Lamp  Cord. — Plenty  of  this  material  is  now  in  hand.  No. 
18  twisted  pair  is  quoted  at  $25  to  $26  per  1,000  ft.  in 
1.000-ft.  lots,  running  to  about  $21  or  $22  on  5,000-ft.  lots. 

Meters. — Shipments  are  still  being  allotted  to  regular 
customers,  and  no  distribution  for  central-station  stocks  is 
encouraged. 

Friction  Tape. — Good  supplies  are  in  hand,  with  moderate 
demand.  The  f,'-in.  black  tape  is  quoted  at  57  cents  per 
pound  on  small  lots  and  at  about  54  cents  on  100-lb.  orders. 

Motors. — Stocks  are  very  spotty,  and  deliveries  run  into 
months  on  most  of  the  leading  types  and  sizes.  Widely 
scattered  orders  are  reported.     Prices  are  firm  in  the  main. 

Non-Metallic  Flexible  Conduit. — A  fair  amount  is  being 
sold.  Some  jobbers  look  for  a  reduction  in  prices  before 
long,  but  present  quotations  are  steady.  The  .i^-in.  size 
brings  $33  per  1.000  ft.  in  5,000-ft.  lots,  and  the  i-in. 
size  $36.50. 

Rigid  Conduit. — Uneven  stocks  still  prevail,  but  trans- 
portation conditions  are  so  much  better  that  little  complaint 
of  famine  conditions  is  justified  today,  even  among  smaller 
jobbers. 

Flexible  Armored  Conductcr. — This  material  is  moving 
fairly  well,  with  a  healthy  demand  from  contractor-dealers. 
In  5,000-ft.  lots  the  price  is  still  $85  per  1,000  ft. 

Belting. — A  reduction  in  price  of  from  10  to  15  per  cent 
was  made  by  the  Graton  &  Knight  Manufacturing  Company, 
irective  Nov.  18,  on  their  leather  belting. 


ATLANTA 


The  financing  of  the  Federal  Foreign  Finance  Coi-poration 
mentioned  last  week  has  got  well  under  way,  nearly  all  of 
the  important  banking  institutions  in  this  section  having 
subscribed  heavily  to  the  stock  of  the  new  institution,  which 
i.-i  classed  as  being  only  second  in  importance  to  the  Federal 
Reserve  System  itself.  The  view  is  very  generally  ex- 
pressed that  the  psychological  effect  of  this  new  organiza- 
tion will  be  reflected  at  once  in  more  stable  business  con- 
ditions through  the  rural  districts.  The  crop  report  for 
November  shows  slight  increases  in  quantity  of  potatoes 
and  sweet  potatoes,  a  large  increase  in  the  peanut  yield 
but  a  slight  decrease  in  corn,  tobacco  and  apples,  the  re- 
port on  the  whole  showing  conditions  to  be  more  favorable 
than  last  year.  When  marketed  these  crops  will  tend  to 
offset  somewhat  the  low  price  of  cotton,  with  its  conse- 
■quent  poor  collections  and  slack  business. 


Business,  on  the  whole,  is  reported  slow,  retailers  and 
jobbers  placing  orders  with  unusual  care  and  for  imme- 
diate demands  only.  There  have  been  only  isolated  in- 
stances of  the  suspension  of  industrial  plants,  most  of  the 
manufacturing  concerns  continuing  production  in  anticipa- 
tion of  heavier  orders  after  the  first  of  the  year.  Most  of 
the  textile  mills  which  suspended  operation  a  month  ago 
are  getting  under  way  again,  while  the  cotton-oil  mills  are 
at  last  running  on  nearly  normal  schedules.  This  has  pre- 
vented any  general  lack  of  employment,  though  labor  is  in 
greater  supply  than  for  some  time  past. 

Heaters. — The  sudden  cold  snap  has  brought  this  line 
again  to  life,  the  trade  reporting  a  brisk  movement.  Re- 
tailers are  giving  especial  attention  to  this  specialty  and 
stocks  are  very  good. 

Meters. — The  shortage  continues.  Although  a  large  ship- 
ment was  recently  received,  it  was  immediately  absorbed 
by  back  orders.  One  of  the  largest  manufacturers  reports 
sufTicient  orders  on  hand  to  absorb  the  entire  output  for 
the  next  nine  to  twelve  months. 

Distributing  Transformers. — The  demand  has  eased  off 
somewhat  in  this  line,  owing  to  receipt  of  heavy  shipments 
in  the  last  few  days.  These  will  continue  to  move  well  for 
some  time  as  the  supply  is  still  insufficient  for  all  back 
orders. 

Lamp  Cord. — Some  jobbers  are  overstocked  in  this  line, 
while  others  report  shortages.  Interchange  of  stock  is  the 
i-esult.  Demand  holds  up  fairly  well  with  prices  at  $25.50 
per  1,000  ft. 

Fuses. — Renewable  fuses  continue  scarce,  and  a  large 
number  of  back  orders  remain  unfilled.  The  demand  con- 
tinues to  hold  up  well  with  no  change  in  price.  Plug-fuse 
stocks  are  in  good  shape  and  moving  quite  satisfactorily. 

Washing  Machines. — The  demand  has  slowed  up  all  along 
the  line  and  customers  seem  to  think  a  reduction  in  price 
is  in  order.  Retailers  are  holding  out  for  heavier  discounts 
and  are  realizing  considerable  support  from  jobbers  in  this 
territory.     Stocks  are  heavy. 

Ironers. — These  do  not  respond  satisfactorily  to  sales  or 
advertising  campaigns,  and  high  prices  seem  to  hold  off 
sales.    A  few  jobbers  have  rather  large  stocks  on  hand. 


ST.  LOUIS 

Jobbers  report  a  satisfactory  number  of  inquiries,  but 
the  number  of  orders  placed  has  not  been  large.  The  dull 
market  has  not  induced  pessimism  here,  inasmuch  as  elec- 
trical men  do  not  expect  excessive  deflation  and  feel  that 
they  can  adjust  themselves  to  a  smaller  demand  during 
the  coming  winter.  Stocks  are  large  in  the  staple  lines, 
and  in  instances  where  prices  have  not  dropped  a  healthy 
deflation  of  about  10  per  cent  is  expected  to  be  in  effect 
by  the  first  of  the  year. 

Collections  are  being  maintained  at  about  sixty  days,  but 
it  is  requiring  more  work  on  the  part  of  the  collection 
departments.  The  situation  is  not  causing  much  worry, 
however. 

AVire. — Jobbers  have  not  been  able  to  reduce  their  large 
stocks  to  any  extent,  but  quotations  are  still  on  the  23-cent 
base.  No.  14  rubber-covered  selling  for  $9.75  per  1,000  ft. 
in  lots  of  5,000  ft.  The  drop  in  demand  is  noticeable,  par- 
ticularly in  the  size  of  the  orders,  as  well  as  their  number. 
Central  stations  are  still  buying,  but  are  staying  close  to 
their  immediate  needs.  Jobbers  report  some  orders  for 
feeders  and  for  small  rural  lines. 

Rigid  Conduit. — While  jobbers  have  much  better  stocks 
than  was  the  case  a  month  ago,  their  reserve  stocks,  espe- 
cially in  the  smaller  sizes,  are  not  satisfactory  yet.  They 
report  a  slower  demand  and  are  building  up  their  stocks. 
Shipments  from  manufacturers  are  not  normal  but  are  much 
improved. 

Linemen's   Tools Jobbers    report   no    abatement   of   the 

long-continued  shortage  and  cannot  promise  specific  delivery 
in  any  length  of  time.  Tool  manufacturers,  however,  are 
reported  catching  up  on  orders,  and  there  are  hopes  that 
the  situation  here  will  improve. 

Cross-Arms. — There  are  good  stocks  on  hand  and  these 
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are  moving  fairly  well.  Rural-line  demand  is  showing  up 
well  and  railroads  and  central  stations  are  also  placing 
orders.  Jobbers  are  promising  three  weeks'  delivery  on 
reasonable  quantities. 

Poles. — Jobbers  have  good  stocks  in  yard,  but  are  still 
having  difficulty  in  getting  the  right  sort  of  cars  for 
shipping.  Demand  is  becoming  slower  as  the  season  ad- 
vances. Base  prices  at  mill  quoted  here  range  from  $11.35 
on  the  Western  cedar  8-in.,  40-ft.  pole  to  $20  on  the  North- 
ern white  cedar  8-in.,   40-ft.   pole. 

Washing  Machines. — Retail  demand  is  getting  a  trifle  bet- 
ter, but  is  still  below  normal.  Immediate  deliveries  can 
be  made  by  manufacturers. 

Locust  Pins. — Large  stocks  of  pins  are  being  reduced  with 
difficulty.  Some  sniall  orders  are  being  placed  for  building 
feeders  and  small  extensions.  The  li-in.  x  9-in.  pins  are 
quoted  at  $60  per  1,000  in  lots  of  5,000,  and  the  IJ-in.  x  8  in. 
pins  are  quoted  at  $30  per  1,000. 


SAN  FRANCISCO 

Contractors  are  very  busy,  and  although  their  store  busi- 
ness has  considerably  decreased,  this  is  caused  perhaps  by 
a  little  tardiness  in  appreciating  the  sudden  change  from  a 
sellers'  to  a  buyers'  market.  Therefore,  while  the  timorous 
are  planning  for  a  year  of  retrenchment,  shrewder  observers 
feel  assured  that  1921  will  be  a  prosperous  year  for  Cali- 
fornia, considering  such  factors  as  big  railroad  expenditures, 
the  completion  of  gigantic  power  projects  and  merchandising 
co-operative  efforts.  Heavy  rains  have  caused  disastrous 
floods  in  the  rice  districts  because  of  breaks  in  the  Sacra- 
mento levees. 

Shipments  from  the  East  ai-e  heavy  and  are  coming 
through  in  good  time.  Few  of  the  early  back  orders  remain 
and  future  purchases  must  be  figured  on  a  basis  of  prompt 
delivery.  This  quick  change  in  manufacturing  conditions 
will  doubtless  pile  up  local  stocks  for  a  while.  Collections 
are  better,  through  the  vigorous  shepherding  of  the  credit 
managers.     Credit  extensions  are  made  very  sparingly. 

Fixtures. — Fixture  business  in  general  is  good,  especially 
in  southern  California,  whei-e  r.n  exceedingly  large  propor- 
tion of  the  building  permits  cover  bungalows  and  other 
small  dwellings.  Clever  and  consistent  selling  effort  has 
produced  a  steady  call  for  the  new  patented  fixtures.  A  big 
Christmas  business  in  portables  and  standards  with  silk 
and  parchment  shades  is  expected.  Stocks  have  never  been 
so  large  or  so  well  assorted. 

Vacuum  Cleaners. — This  business  is  certainly  far  larger 
than  it  was  a  year  ago,  but  whether  its  profits  for  the  dealer 
have  increased  proportionately  may  be  doubted.  The  num- 
ber of  aggressive  manufacturers  who  promise  results 
through  vigorous  campaigns  has  so  grown  that  in  many 
districts  the  saturation  point  for  present  clean-up  methods 
of  selling  has  been  reached.  One  result  has  been  an  almost 
general  increase  in  the  vaiitty  of  makes  carried  by  each 
dealer  and  a  consequent  decrease  in  his  rate  of  turnover. 

Washing  Machines. — The  same  conditions  apply  to  the 
washing-machine  market,  where  the  very  necessary  element 
of  turnover  has  been  overlooked  by  many  dealers.  There 
is  an  insistent  call  for  a  searching  investigation  into  the 
high  overhead  reported  by  some  of  the  dealers  who  have 
staged  the  most  spectacular  sales  efforts,  and  the  next  four 
weeks  may  reveal  totally  new  methods  of  handling  washer 
business.  

SEATTLE— PORTLAND 

Business  was  more  or  less  uneven  all  during  the  past 
week,  with  slackness  or  negligible  buying  in  some  lines 
and  a  brisk  volume  of  sales  in  others.  Light  movement  was 
recorded  in  schedule  materials,  motors  and  pole-line  ma- 
terials, but  sales  of  domestic  appliances,  portable  lamps. 
etc.,  showed  pleasing  increases.  Farm-lighting  plant  sales 
also  picked  up,  although  the  volume  is  not  nearly  so  large 
as  originally  predicted.  Dealers  who  have  been  consistently 
advertising  appliances  are  noting  a  steady  increase  in 
their  sales.  'The  transportation  is  good,  cars  west  of  Chi- 
cago coming  through  in  splendid  time. 


Portland  jobbers  state  that  business  is  holding  up.  In 
some  cases  buying  is  brisk,  although  the  general  tendency 
seems  to  be  to  withhold  buying  awaiting  further  drop  in 
prices.  Heating  devices  are  not  moving  so  fast  as  a 
year  ago.  The  buying  of  good-grade  standard  light- 
ing fixtures  and  reflectors  indicated  a  tendency  on 
the  part  of  stores,  offices  and  factories  to  improve  light- 
ing conditions.  Part  of  the  present  movement  is  traceable 
to  the  effect  of  the  recent  industrial  code  adopted  in  Ore- 
gon and  part  to  the  general  educational  propaganda  rela- 
tive to  improved  lighting. 

The  campaign  relative  to  convenient  outlets  is  also  hav- 
ing its  effect  as  indicated  by  the  rapid  increase  in  the 
demand  for  receptacles.  Jobbers'  stocks  of  flashlights  and 
batteries  are  improving  and  are  considerably  better  than 
they  have  been  for  at  least  a  year.  The  demand  for  re- 
newable fuses  is  increasing  rapidly,  particularly  in  the  600- 
volt  class,  while  the  sale  of  non-renewable  fuses  has  fallen 
off  approximately  50  per  cent  the  past  year. 

Active  inquiry  in  regard  to  pole-line  materials  indicates 
the  probability  of  a  great  deal  of  work  of  this  sort  being 
done  in  the  spring  period.  Many  mills  closed  temporai-ily 
are  taking  advantage  of  this  condition  to  remodel  and 
improve,  and  thousands  of  dollars  are  being  spent  for 
electrical  materials  and  equipment.  Contractors  and  deal- 
ers report  business  good,  and  most  contractors  have  enough 
work  to  keep  them  going  very  satisfactorily  for  some  time. 

Motors. — Demand  for  fractional-horsepower  motors  is 
still  in  excess  of  supply,  and  deliveries  are  exceptionally 
hard  to  obtain.  The  call  for  large  motors,  generally  speak- 
ing, is  light,  although  several  sales  to  sawmills  of  con- 
sequence have  been  made  during  the  week. 

Flatirons. — Stocks  are  not  in  good  condition,  and  deliv- 
eries are  far  from  satisfactory.  Demand  is  consistently 
good  and  showing  material  increase. 

Lamps. — Stocks  are  in  good  shape  and  deliveries  prompt. 
Sales  volumes  increased  steadily  all  during  the  month, 
particularly   on   residence   types. 


SALT  LAKE  CITY— DENVER 

A  close  analysis  of  the  electrical  trade  in  the  Intermoun- 
tain  region  shows  that  conditions  are  relatively  stable. 
It  is  passing  through  a  critical  merchandising  peinod  along 
with  other  industries  but  is  beset  with  fewer  perplexing 
conditions  than  most  of  them.  Through  persistent  selling 
tactics  stocks  are  kept  moving,  though  sluggishly.  The  gen- 
eral trend  is  hopeful,  though  not  by  any  means  satisfactory. 
The  Intermountain  distributing  branch  for  one  of  the  largest 
electrical  manufacturing  concerns  in  the  United  States  re- 
ports business  better  here  than  in  nearly  any  other  sec- 
tion. With  eight  jobbing  centers  it  moved  more  electrical 
merchandise  last  month  than  a  Southern  area  with  twenty- 
two  jobbers. 

Thus  far  most  jobbers  have  been  able  to  keep  clear  of 
financial  straits.  They  are  canceling  their  paper  in  fairly 
prompt  order  and  taking  their  regular  discounts.  Dealers, 
however,  are  having  a  woi'se  time  of  it,  finding  it  necessary 
in  many  cases  to  resort  to  cancellation  of  orders.  They 
are  working  to  a  program  of  fast  turnovers  and  small 
quantities  in  stock.  No  one  is  looking  for  an  immediate 
fall  in  prices.  Jobbers  are  well  stocked  and  claim  to  be 
working  on  a  margin  that  would  mean  disaster  with  any 
material  reduction  of  the  present  price  schedule.  They 
look  for  an  ultimate  recession  to  a  normal  basis,  but  believe 
the  readjustment  will  have  to  come  very  gradually. 

The  market  for  agricultural  products  is  in  a  demoralized 
condition  in  some  sections.  Hay  that  would  have  brought 
$20  a  ton  and  upward  two  years  ago  is  now  waiting  in 
storage  with  no  demand.  Farmers  are  showing  some  dis- 
position to  hold  their  wheat  and  potatoes  for  better  prices. 
This  is  reflecting  adversely  on  the  market  for  electrical 
goods.  As  yet  the  wave  of  non-employment  has  not  seriously 
affected  the  Intermountain  West.  This  is  due  mainly  to  the 
relative  absence  of  large   manufacturing   plants. 

The  prospect  for  a  satisfactory  holiday  trade  is  a  little 
brighter  with  the  near  approach  of  Christmas.  Dealers 
are  yielding  more  and  more  to  jobbers'  entreaties  to  stock. 


November  27,  1920 


ELECTRICAL     WORLD 


1097 


New  Apparatus  &  Appliances 

A  Record  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Commerciui  Ceiling  Fixture 

One  more  of  the  new  unit  ceiling  fix- 
tures for  commercial  use  has  been 
brought  out  by  the  F.  W.  Wakefield 
Brass    ConiiKiiiy,    Veiniilion,    Ohio.      It 


CHAIN    SUSPENSION    MAY    BE   USED 

has  been  especially  dosipned  for  adap- 
tation to  the  Phoenix  Gas  Company  s 
unit  11-8-12.  The  units  conic  in  4-in. 
and  6-in.  sizes  for  medium-type  sockets 
and  in  6-in.  size  for  moRul  socket. 


Ironer  with  Automatically  Shift- 
ing Shoe 

By  moving  a  small  level  conveniently 
placed  at  the  right  of  the  feed  board 
the  shoe  of  the  new  Thor  electric  ii-oner 
developed  by  tlie  Hurley  iMacliine  Com- 
pany, Chicago,  is  shifted  into  the  closed 


NEW  SHIFT  CONTROL  USED 


position  or  one  of  three  open  positions. 
Two  buttons  on  the  control  lever  are 
shifted  up  or  down  to  select  the  posi- 
tion desired,  and  the  shifting  is  done 
by  the  motor  through  gear  trains, 
leaving  the  operator  free  to  guide  the 


pieces  being  ironed  and  making  it  pos- 
sible for  him  to  work  while  sitting 
down.  The  cylinder  has  two  speeds,  8 
ft.  per  minute  for  heavy  pieces  and  12i 
ft.  per  minute  for  light  pieces.  Direct- 
shaft  drive  is  used  and  all  gears  are 
inclosed,  running  in  lubricant. 


Electric  Oven  for  Drying 
Armatures,  Etc. 

For  drying  armatures,  field  coils, 
etc.,  in  electrical  repair  shops  a  new 
electric  oven  has  been  developed  by 
the  Service  Station  Supply  Company, 
:;0  East  Larned  Street,  Detroit,  Mich. 
It  was  originally  designed  for  heating- 
batteries  before  opening  them.  This 
"Ilyrate"  oven  is  made  in  two  types, 
for  1 10  volts  and  220  volts  respectively, 
cither  direct  or  alternating  cuirent.  A 
handle  on  each  end  of  the  oven  enables 
it  to  be  tipped  for  inspection  or  re- 
moval  of  the  contents. 


Vacuum-Cleaner  Connector 

The  Bryant  Electric  Company, 
Bridgeport,  Conn.,  has  just  placed  on 
the  market  a  new  Spartan  connector 
for  use  with  vacuum  cleaners.  It  is 
the  Spartan    receptacle   handle  connec- 


FIBER    AND    PORCELAIN     HANDLE 
CONNECTOR 

tor  No.  1.38,  made  of  a  heavy  fiber 
tube  longer  than  the  porcelain  con- 
nector body.  The  body  is  provided  with 
contact  slots  for  plug  caps  and  bind- 
ing posts  for  wires. 


A  F'lush  Screw  Receptacle 

A  new  porcelain-base  flush  screw  re- 
ceptacle has  been  developed  by  the 
Paragon  Electric  Manufacturing  Com- 
pany, 679  Miami  Street,  Akron,  Ohio. 
This  receptacle  is  rated  at  250  volts 
rnd  6G0  watts.  One  feature  is  an 
e.xtra-long  screw  which  will  not  fall 
out  of  the  receptacle  when  it  is  being 
installed  or  connected.  The  shoulders 
are  made  flush  with  the  outlet  box. 
A  long  screw  slot  permits  half  an  inch 
of  play. 

Loom  and  Armored-Cable   Hoxes 

Two  types  of  boxes  have  been  de- 
veloped by  Clemence  Brothers,  164  Lin- 
den Avenue,  Irvington,  X.  J.  The 
"Sterling  BX  box"  is  used  for  armored 
cable  work  and  is  made  in  both  straight 


electric  and  combination  styles.  It  has 
no  clamps,  the  cable  being  gripped  by 
two  screws  which  will  hold  cables  of 
difl"erent  sizes.  The  "Meleady  loom 
box"  is  used  for  knob  and  tube  work. 
This  box  is  also  made  for  straight  elec- 
tric or  combination  work.  The  under- 
writers  have   approved   both   boxes. 


Renewable  Plug  Fuse 

The  new  renewable  plug  fuse  an- 
nounced by  the  Pierce  Fuse  Corpora- 
tion, 7.52  Main  Street,  Buff'alo,  N.  Y., 
consists  of  a  porcelain  core,  a  porce- 
lain case  with  the  brass  plug  shell  at- 
tached, and  the  link  of  which  the  brass 
plug-end  contact  disk  is  a  part.  To 
renew  the  fuse  no  tools  are  needed. 
Contact  is  made  by  bending  the  link 
over   so   that   as   the    plug   is   put   to- 


RENEWAIII.E  FUSE  WHICH    HAS  ONLY 
THREE  PARTS 

gether  the  link  is  engaged  between 
the  core  and  the  brass  shell  of  the  case 
and  held  tight.  To  test  the  plug  the 
plug-end  contact  disk  is  pulled — it  will 
pull  out  if  the  fuse  has  blown.  The 
fuse  is  made  in  the  standard-plug  size, 
with  links  for  all  capacities  to  30  amp. 


Fractional-Horsepower  Motors 

A  i-hp.  split-phase  motor  is  being 
produced  by  the  H-G  Manufacturing 
Company,  1215  Pine  St.,  St.  Louis,  Mo. 
Features  claimed  for  the  motor  are  that 
no  live  parts  are  exposed,  that  the  hous- 
ing is  splash-proof,  that  special  ventila- 
tion is  employed  and  that  starting 
torque  is  high  with  low  starting  cur- 
rent, high  efficiency  and  power  factor. 


LIBERAL   OVERLOAD  CAPACITY   CLAI.MED 

The  motor  is  made  with  a  high-carbon 
steel  shaft,  phosphor-bronze  bearings 
and  large-capacity  oil  wells  of  the  wick- 
filled  type.  It  is  made  in  }-hp.  and 
J-hp.  sizes  for  110-volt  and  220- v  n't 
single-phase  operation. 
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JOHN  KELLY  has  resigmed  as  vice- 
president  and  general  sales  manager  of 
the  Edison  Storage  Battery  Company. 
Orange,    N.    Y. 

THE  J.  A.  WEBB  BELTING  COM- 
PANY, Buffalo.  N.  Y..  has  increased  its 
capital  stock  from  $25,000  to  $50,000. 

THE  ECONOMY  FUSE  &  MANUF.\C- 
TURING  COMPANY.  Chicago,  announces 
that  C-  B.  Merrell.  who  has  been  for  a 
number  of  years  in  tlie  general  offices  of 
the  company,  has  been  appointed  district 
sales  manager  of  the  Philadelphia  office, 
523  Widencr  Building,  vice  E,  J.  Watson, 
resigned. 

THE  CONNECTICUT  BLOWER  COM- 
PANY. Hartford,  Conn.,  has  filed  notice 
of  active  capital  stock,  of  $200,000.  The 
company  will  manufacture  mechanical 
blower  apparatus. 

THE  WESTIXGHOUSE  ELECTRIC  & 
MANUFACTURING  CO.MPANY.  East 
Pittsburgh.  Pa.,  has  recently  installed  the 
largest  induction  feeder  regulators  ever 
i)uilt  in  the  company's  works,  in  the  Phila- 
delphia Electric  Company's  outdoor  substa- 
tion at  the  Philadelphia  end  of  the  66.000- 
volt  transmission  line  between  Philadel- 
phia and  Chester.  The  capacity  of  each 
regulator  is  1.750  k.v.a..  the  capacity  of 
the  largest  built  previous  to  these  having 
been   1.000  k.v.a. 

THE  PEERLESS  LIGHT  COMPANY, 
manufacturer  of  lighting  fixtures,  electri- 
cal specialties,  etc,  has  purchased  the  six- 
story  building  and  site  it  occupies  at  the 
corner  of  Washington  Boulevard  and  Union 
Street,  Chicago  The  company  has  re- 
modeled the  building  to  meet  its  reQuire- 
ments.  at  a  coat  of  $175,000. 

THE  HAES"E  ELETTRIC  COMPANY, 
Punputawney,  Pa.,  is  plaiinng  to  establish 
an  office  and  warehouse  in  Wheeling.  W. 
Va.,  in  the  near  future.  The  company 
deals  in  mining  machinery,  high-voltage 
motors  and  <'eneral  electrical  equipment. 

THE  GENERAL  ELECTRIC  COMPANY. 
Schenectady.  N.  Y..  has  awarded  contract 
for  construction  of  a  new  factory  build- 
ing. 160  ft.  X  300  ft.  at  its  Lynn  (Mass.) 
plant,    to   cost    about    $150,000. 

THE  MEEHAN  MANUFACTURING 
COMPA^JY.  709  M  &  M.  Building.  Mil- 
waukee. Wis.,  contemplates  building  a  fac- 
tory. 80  ft.  X  100  ft.,  in  .Jackson.  Wis.,  for 
the  manufacture  of  farm-lighting  plants. 
The  company,  it  is  understood,  has  already 
secured  a  site  tor  the  proposed  plant 

THE  BLAW-KNOX  COMPANY  is  plan- 
ning to  erect  a  two-story  extension.  81  ft. 
X  iio  ft.,  at  its  plant  in  Blawnox.  Pa.,  for 
which  it  is  understood,  bids  have  been 
asked. 

THE  MASON  REGULATOR  COMPANY, 
Dorchester  Center,  Boston.  Mass.,  has  re- 
cently made  n  $150,000  addition  to  its 
pressure  regulator  factory,  permitting  the 
permanent  housing  of  m.achinery  which  has 
been  operated  in  wooden  buildings  during 
and  since  the  war.  The  building  is  of 
modern  stci-l  and  brick  construction,  and 
the  machinery  is  driven  by  individual 
motors.  .Special  emphasis  has  been  laid  on 
giving  every  adv.'tntage  to  the  employees, 
according  to  Eldon  Macleod,  treasurer,  so 
that  their  best  efforts  may  be  reflected  in 
the   quality   of   the  product. 

THE  CHAIN  BELT  COMPANY.  Milwau- 
kee, Wis.,  .announces  the  appointment  of 
Clifford  F.  Messinger  as  general  sales  min- 
ager  to  succr-ed  L.  C.  Wilson,  who  has 
^e.^igned  to  ln-cnme  secretary  of  th<'  Federal 
.Malleable  Company,  closelv  associated  with 
the  Chain  Belt  Company.  C.  E.  Stone  has 
become  assistant  to  thi'  vice-president,  and 
J.   A.   Monahun   purchasing   agent. 

teE  BRADFORD  SALES  COMPANY  is 
the  name  of  the  new  selling  organization 
which  has  recently  been  f«>i'mefl  from  the 
Manufacturers'  Sales  Company  by  C.  C. 
Bradford.  The  offices  of  this  company, 
which  will  represent  not  more  than  two 
manufacturers  as  a  district  sales  office  of 
each,  are  at  340  Leader-News  Building, 
Clevelanil,    Ohio. 


THE  NATIONAL  LAMP  WORKS  of  the 
General  Electric  Company,  Ferry  Street  and 
Fillmore  Avenue,  Buffalo,  N.  Y..  has  made 
application  to  the  City  Council  for  permis- 
sion to  construct  its  proposed  new  two- 
story  plant  building  at  this  location,  con- 
tract for  which  was  recently  awarded.  The 
factory-  will  be  brick  and  steel,  82  ft.  x  132 
ft.,  and  will  be  equipped  for  the  manufac- 
ture of  light  precision  equipment  as  used 
in  electric  lamp  production.  It  is  estimated 
to  cost  about   $120,000. 

THE  BLACK  &  DECKER  M.A.NUF.\C- 
TURING  CO.vlPANY,  Towson  Heights.  Bal- 
timore, announces  that  its  net  sales  as  of 
Oct.  31,  1920,  are  163  per  cent  of  the  total 
net  sales  of  the  year  1919,  and  the  company 
expects  that  by  the  end  of  the  present  year 
the  net  sales  will  exceed  those  of  1919  by 
almost   100   per   cent. 

THE  WESTINGHOUSE  ELECTRIC 
PRODUCTS  COMPANY,  Mansfield,  Ohio, 
has  recently  completed  a  new  five-story 
building  which  will  double  productive  ca- 
pacity. Offices  will  be  on  the  fifth  floor, 
wnth  the  warehouse  on  the  fourth  floor,  con- 
nected   to    the    shipping   room   on    the   first 


THE  ADVANCE  ELECTRIC  COM- 
PANY. St.  Louis.  Mo.,  has  decreased  its 
capital  stock  from   $150,000  to  $110,000. 

THE  EMERSON  ELECTRIC  MANU- 
FACTURING COMPA.NY,  St.  Ix)Uis.  Mo., 
has  increased  its  capital  stock  from.  $2,- 
800,000    to    $3,000,000. 

F.  M.  THEBO  and  R.  C.  STARR  have 
formed  the  firm  of  Thebo  &  Starr,  engi- 
neers and  contractors.  Sharon  Building.  San 
Francisco.  Cal.,  to  specialize  in  hydro-elec- 
tric and  irrigation  projects,  appraisals,  in- 
vestigations, design  and  construction.  R 
C  Starr  still  remains  as  construction  engi- 
neer in  charge  of  hydro-electric  construc- 
tion and  design  for  the  San  Joaquin  Light 
&   Power   Corporation.    Fresno.    Cal. 

THE  IDEAL  ELECTRIC  &  M.A.NUFAC- 
TURING  COMPANY.  Mansfield.  Ohio,  has 
arranged  with  the  Baker-Joslyn  Company, 
183-199  First  Street.  San  Francisco.  Cal.. 
as  head  office,  with  offices  and  warehouses 
in  that  city.  Seattle-  and  Los  Angeles,  to 
handle  its  products  on  tlie  Pacific  Coast. 
The  company's  new  factory,  now  under 
con.'-'truction  in  Mansfield,  will  triple  the 
production. 

THE  SAFETY  CAR  HEATING  & 
LIGHTING  COMPANY,  206  Erie  Street, 
Jersey  City.  N.  J.,  has  completed  the  re- 
moval of  its  plant  to  its  new  works  at  New 
Haven.  Conn.,  comprising  a  number  of 
buildings  formerly  occupied  by  the  Marlin- 
Rockwell  Corporation.  The  lamp  and 
mantel  department  is  still  being  operated 
at  the  Jersey  City  works  and  will  not  be 
removed  to  the  new  location  until  the 
spring  of  the  coming  year,  when  suitable 
quarters  will  be  arranged  for  occupancy 
under   increased   output. 

THP:  OHIO  GRE.ASE  COMPANY.  Lon- 
donville.  Ohio,  annoimces  that  R.  W. 
Beardsley  has  been  elected  treasurer.  The 
capital  stock  has  been  increased  from  $250.- 
Ono  to  $500,000  and  a  large  addition  to  the 
factory  has  been  finished  which  will  triple 
the    capacity. 


WESTINGHOUSE'S   NEW  FACTORY  FOR 
PKODUCTION  OF  HEATING  DEVICES 


floor  by  means  of  a  spiral  chute.  The 
second  and  third  floors  are  devoted  to  elec- 
tric \\'are  assembly.  In  addition  to  the  new 
building  a  third  floor  is  being  added  to  the 
older  building  which  will  be  used  as  a 
cafeteria. 

W.  S.  QUIGLP:Y,  president  of  thi-  Quigley 
Furn.ace  Specialtii's  Company.  New  York 
City,  has  just  returned  from  Europe  after 
an  extensive  trip  made  in  connection  with 
large  installations  of  the  tjuigley  powdered- 
coal   system   in   Italy   and   Belgium. 

THE  WESTINGHOUSE  ELECTRIC  & 
M.'\NI'FACTIIRING  CO.MPANY  has  moved 
the  sales  and  service  offices  of  the  auto- 
motive equipment  department,  previously  at 
New  York  and  E.ast  Pittsburgh  respectively, 
to  82  Worthington  Stiei't.  Springfleld.  .Mass. 

THE  ELECTRIC  Sl'lOClALTY  COM- 
PANY. Louisville.  Ky..  has  applied  for  an 
increase   in   capital   from    $5,000    to    $35,000. 

GEORGE  H.  WALBKIDGE  and  LYMAN 
P.  HA.MMOND  have  oiieiu.l  an  office  at 
120  Broadway.  New  York  City,  and  will 
undertake  special  i-xi'eutive  work  in  the 
investigation,  organization,  reorganization 
and  financing  of  publii-  utility  and  Inchistrial 
corporations  for  \'arious  investment  and  com- 
mercial hanking  institutions.  They  have  re- 
signed as  vice-presidents  of  Bonbright  & 
Comp.'inj-.  Inc.,  but  continue  as  a<'tive  offi- 
cers of  tlu'  Colorado  Power  Cotnpany.  the 
Arizona  Power  Comjiany,  Pacific  Gas  & 
Electric  Company  of  Phoenix  and  as  direc- 
tors of  other  public  utility  and  industrial 
corporations  in  which  Bonbright  &  Company 
are   Interested. 


Supply  Jobbers'  Notes 


THE  REQUA  ELECTRICAL  SUPPLY 
COMP.-VNY.  Rochester,  N.  Y..  announces 
the  appointment  of  H.  L.  Ball  as  sales 
manager.  Mr.  Ball  held  the  same  position 
with  the  Rochester  Electric  Supply  Cotn- 
pan>-  for  the  last  three  years,  and  during 
the  twelve  j'ears  previous  he  was  with 
the  Westinghouse  Electric  Manufacturing 
Company  in  a  sales  and  engineering  capac- 
ity. The  company  has  recently  opened  an 
apparatus  department  to  handle  motors 
and   similar  equipment. 

J.  E.  McCLERMON  has  resigned  as  pres- 
ident of  the  Northwestern .  Electric  Equip- 
ment Company,  electrical  supply  jobber  at 
35  Vestry  Street.  New  York  City,  to  look 
after  personal  interests  in  the  West,  for 
which  section  he  is  leaving  the  early  part 
of  December, 
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Foreign  Trade  Notes 


BOLIVI.AN  ELECTRICAL  IMPORTERS. 
— List  L.  A.  11014  of  importers  of  t'lectri- 
cal  apparatus  and  supplies  in  Bolivia  has 
been  recei\'ed  !)>■  the  .\merican  Manufac- 
turers' I'Jxport  Association.  This  list  is 
a^'aiIable  at  the  New  York  ofllce  of  the 
Bureau  of  Foreign  and  Domestic  Com- 
nn-rce.  Custom   House. 

AMERICAN  COMPANIES  BUII^niNG 
IN  ToKO.NTO. — The  Coruse-Hinds  Com- 
pany of  Canada.  Harvey  Hubbell  and  the 
Hubbell-Mack  Machine  Screw  Company 
ha\'e  purchased  five  acres  of  laiul  in 
Toronto.  Canada,  and  will  erect  a  three- 
story  brick,  concrete  and  steel  building  for 
protUicing  electric  fixtures,  machine  screws, 
condulets.  switches  and  nanels.  Cost  will 
approximate  $500,000. 

CENTRALIZATION  OF  DANZIG'S 
ELECTRICAL  SUPPLY  CO.VTIOMPl^VT- 
ED. — -The  Council  of  State  has  submitted  to 
the  Constitutional  .Assembly  a  proji-ct  pro- 
viding for  the  creation  of  an  electricity 
board  whosi'  duties  would  cover  all  (pies- 
tiuns  connecteil  with  the  free  city's  supply 
of  electrio  current.  The  ultimate  object  in 
view  is  the  creation  of  a  central  authority 
empowered  to  regulate  .ill  iHH-stions  con- 
nected with  the  production  and  distribu- 
tion of  electricity  for  light  and  power.  Ac- 
cording to  certain  versions,  the  aciiuisition 
of  all  iiowiT  plants  by  the  future  freo  city 
government    is   contemplated. 


November  27,  l'J20 


OliRjrAN  FIRM  CRTS  BRITISH  CON- 
TRACTS.— The  A.  K.  C.  of  Ucrlin  has  just 
taken  n  contract  worth  Irom  £155. "(in  to 
•£200. lino  to  .(luip  a  plant  in  the  north  of 
England  with  trencralors.  nintnrs,  .switch- 
boards   and    other    electrical    eiiuipnienl. 
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r-'ollowing  are  li.<!tid  opportunities  to  enter 
forelen  murket.s.  Wheie  the  Jtein  is  num- 
bered further  Information  can  bi-  obtained 
from  the  Uureuu  of  l'"oreisn  and  Uomestu- 
Comineree,  Washington,  by  mentioning  tlie 
number. 

A  firm  of  maiuifaeturers'  agents  In  South 
Africa  (No.  :il,lill)  desires  to  .seeuii,'  an 
agency  on  a  eoiiiMiission  basis  for  tlio  sale 
or  electrical  goods,  such  as  heating  and 
cooking  applianeea,  fans,  lamps,  wiring  ap- 
pliances and   lutings. 

A  company  of  commercial  representatives 
in  Mexico  (No.  31,UI5)  desires  to  secure 
exclusive  agencies  for  the  sale  of  electrical 
equipment,  such  as  generators  and  supply 
parts,   etc. 


FANS. — The  Km<  rson  Klectric  Manufac- 
turing Company,  St.  Louis.  Mo.  has  is- 
sued a  new  luilletin.  No.  3512.  listinc 
Emerson  alternating-current  ventilating 
fan  motors,  designed  for  vertical  or  hori- 
zontal discharge. 

PUMPS. — The  Purlron  Company,  Dayton. 
Ohio,  has  issued  Inilletins  112.  115  and  llti 
on  single-stage  centrifugal  pumps,  acid-re- 
sistine. 

HK.VTRRS. — The  Ross  Heater  &  Manu- 
facturing Company.  Buffalo.  N.  Y..  is  cir- 
culating catalog  F.  on  Ross  instantaneous 
and  storage  liquid  heaters,  condensers, 
coolers,    evaporators    and    expansion   Joints. 

MOTORS. — American  Radio  &  Research 
Corporation,  New  York  City,  has  published 
Bulletin  .\  on  'I'^raotional  Horse-Power 
Alternating-Current    Motors." 

BLVDTO. — The  American  Radio  &  Re- 
search Corporation.  New  York  City,  is  dis- 
tributing bulletin  R  on  "Amrad  Standard 
Parts"    for   radio   builders. 


New  Incorporations 


THK  T-OUTSVTT-T.R  KI-ECTRIC  MANU- 
FACTURINt}  COMPANY.  Ixiuisville,  Ky., 
has  been  incorporated  with  capital  stock 
of  $75,0110  bv  C.  K.  Wilev.  J.  K  Willey  and 
William  Watts.  The  factory  will  be  erect- 
ed at  Thirty-first  and  Magazine  Streets  to 
produce  portable  electric  tools. 

TTTK  NlTtt'  ADVAXCR  MACHINERY 
COMI'.VXY  has  lin'O  incorporated  with  a 
capitalization  of  $100,000.  by  business  men 
of  Van  Wert.  Oliio.  who  purchased  the 
plant  and  interests  of  the  Advance  Ma- 
chinery Company  on  Sept.  8  at  receiver's 
s.nle.  The  new  owners  will  conduct  the 
business  along  modern  lines.  The  follow- 
ing offlcers  have  been  elected :  W.  H. 
Pailev.  president  and  general  manager  ;  H. 
M.  Cee.  vice-president,  and  F.  W.  Fraylick. 
secretary  and   treasurer. 

THK  TSKO  ELECTRIC  COMPANY,  Tul- 
sa. Okla..  has  been  incorporated  \vlth  a 
capital  stock  of  $100,000  by  E.  R.  Kemp, 
R  II.  Hardin  and  Edgar  A.  De  Neules. 

THE  OPTOT.E  SPECIALTY  CORPORA- 
TION. Eclair  Roail  and  Southern  .\venue. 
Baltimore.  Md..  has  been  incorporated  by 
Thom.is  TIeur,  Charles  R.  Mills,  and  Harry 
L.  Robinion.  The  company  is  capitalized 
at  $100,11110  and  proposes  tn  do  an  electrical 
and   mechanical  engineering   business. 

THE  F.  V.  L.  SMITH  BATTERY  COM- 
PANY, Atlanta.  Ga,.  has  been  chartered 
with  a  capital  of  J.ioo.ooo  to  manufacture 
electric  batteries  :  also  to  establi-sh  a  ch.tin 
of  general  service  stations.  F.  V.  L.  Smith 
is  president  and  S.  L.  Munson  is  secretary 
ot  the  company. 

THE  EMPO  SALES  CORPOR.VTION, 
Buffalo,  N.  Y.,  has  be.-n  chartered  hy  W,  F, 
Emerson,  W.  C.  Carroll  and  I.  Rabinowitz, 
Buffalo.  The  company  is  capitalized  at 
$25,000  and  proposes  to  manufacture  elec- 
trical  appliances. 


Construction 

News 


Projects,  Plans,  Bids  and  Contracts. 
Contemplated  or  Under  Way 
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•»  Service  Commission  for  permission  to  issue 

:  $86,000    in    securities,    (he    proceeds    to    be 

:  used    for   extensions  and    bettermenU   to  its 

:  plant  in  the  vicinity  of  Clark's  Ferry.  Plans 

S  include    the    installation    of    new    overhead 

:  and    underground    lines,    the    erection    of    a 

:  iii-w  transmission  lin>-  from   Sylmar  to  Ris- 

:  ing   Sun    and   the   connection    of    its    Sylmar 

:  lines    to     existing    utility     systems    in    the 

:  Oxford  section. 


New  England  States 

BAR  HARBOR.  .ME.— The  Bureau  of 
Yards  and  Do<ks,  Navy  Department, 
Washington,  D.  C,  contemplates  the  erec- 
tion of  radio  buildings  at  this  place.  (Spec- 
iflcation   4333.) 

SPRINGFIELD,  MASS. — The  United 
Electric  Light  Company.  73  State  Street, 
is  considering  the  erection  of  a  new  sub- 
station at  Boulevard  and  Rose  Street,  East 
Springfield  (Springfield  P.  O.).  McClintock 
&  Craig,  33  Lyman  Street,  are  electrical 
engineers. 

SPRINGFIELD.  MASS.  —  Permit  has 
been  granted  to  the  Diamond  Match  Com- 
pany. Howes  Street,  for  the  erection  of  a 
pow'er  house  to  cost  about  $110,000. 

F.MRFIELD,  CONN. — The  DuPont  Fab- 
rikoid  Company  plans  to  increase  its  sub- 
station capacity  to  100  kva.  and  the  motor 
load  by  250  lip. 


Middle  Atlantic  States 

LJVKE  GEORGE,  N.  Y.  —  The  cottage 
colony  on  the  east  side  of  Lake  George, 
in  the  town  ot  Caldwell,  is  considering  the 
establisliment  of  a   lighting  district. 

IJVERPOOL.  N.  Y. — -V  resolution  was 
adopteil  .at  a  meeting  of  the  Liverpool  Im- 
provement Association  to  investigate  the 
advisability  of  est,ahlishing  a  municipally- 
owned  lighting  system  and  distributing 
plunt 

NEW  YORK.  N.  Y. — Plans  have  been 
filed  by  the  Department  of  Public  Welfare 
for  the  erection  of  a  power  house  at  the 
Metropolitan  Hospital,  Blackwell's  Island, 
to  cost  about   $25,000. 

BELVIDERE.  N.  J. — W.  C.  Albertson  and 
S.  U  Mershon,  care  of  Fort,  Hunt  &  Ship- 
men,  31  Clinton  Street,  Newark,  have  ap- 
plied for  permission  to  erect  a  power  house, 
dam  and  transmission  lines  on  the  Dela- 
ware River  at  Foul  Rift   (Belvidere  P.  O.). 

E.\ST  OR.VNGE,  N.  J. — The  city  officials 
are  considering  plans  for  an  extension  to 
the  street-lighting  system  recently  installed 
in  a  portion   of  the  business  section, 

NEWARK.  N.  J. — The  Duratex  Company. 
134  Frelinghuysen  Avenue,  contemplates  the 
erection  of  a  power  house  at  its  leather 
manufacturing  works  to  cost  about  $30,000. 

ALTOONA.  P-\. — The  City  Commission- 
ers contemplate  the  enetlon  of  a  reservoir, 
including  two  electrically  driven  automat- 
ieallv  controlled  pumps,  etc.,  to  cost  about 
$20,000.     H.  G.  Hinkle  is  city  manager. 

PITTSBURGH,  P.\. — ^The  Board  of  Trade 
has  reiommended  the  installation  of  elu.-.i  i 
lights  on  certain  streets  and  avenues  of  th.- 
<ity. 

WAYNESBORO.  PA.  —  The  Council  is 
considering  the  establishment  of  a  hydro- 
electric plant  at  this  place.  Surveys  of 
sites  and  water  facilities  are  being  made 
by   Borough    Engineer   Payne. 

B.\I-TIMORE.  MD. — .\n  appropriation  of 
$1,150,000  was  voted  at  a  recent  election 
for  construction  of  additions  and  extensions 
to  the  conduit  system  for  electric  light, 
telegraph  and  teleplione  wires. 

B.\LTIMORE.  MD.  —  Considerable  elec- 
trical equipment  will  be  installed  in  the 
new  state  hospital  for  colored  persons  to 
be  erected  by  the  State  Hospital  Commis- 
sion. Annapolis,  on  a  site  near  Baltimore, 
to  cost  about  $500,000. 

B.ALTIMORE.  MD.^The  Baltimore  Car 
&  Foundry  Company  has  filed  plans  for  a 
new  power  house  at  its  plant  at  Curtis 
Avenue  and  Locust  Street.  Curtis  Bay 
(Baltimore  P.  O.),  to  cost  about  $20,000. 

BALTIMORE.  MD. — The  Coca-Cola  Com- 
pany, I'ratt  and  Concord  Streets,  contem- 
plates the  establishment  of  a  power  plant 
for  factory  service  in  connection  with  Its 
proposed   new   plant   at  Fort  Avenue. 

BALTIMORE,  MD. — The  Northern  Mary- 
land Electric  Company  recently  organized 
as  a  subsidiary  of  the  Consolidated  Gas, 
Electric  Light  &  Power  Company,  Lexing- 
ton   Building,    has    applied    to    the    Public 


North  Central  Stales 

CHEBOYGAN,  MICH. — The  city  officials 
contemplate  the  installation  of  a  pumping 
and  pow.r  unit  for  the  water-works  to  cost 
about  $72,000. 

DETROIT,  MICH. — The  Board  of  Educa- 
tion. 50  Broadway,  will  receive  bids  until 
Dec.  21  for  the  erection  of  a  technical  high 
school  to  cost  about  $2,500,000.  Electric 
light  equipment  and  power  equipment  for 
shops   will   be    installed. 

DETROIT.  MICH. — The  Detroit  Pack- 
ing Company,  10  Husliey  Street,  contem- 
plates the  establishment  ot  a  power  plant 
in  connection  with  its  proposed  packing 
plant  to  be  erected  at  a  cost  of  .about 
$1,000,000.  The  Packers'  .\rchiteetural  & 
Engin.cring  Company.  .Manhattan  Building, 
Chicago,    111.,    is    architect    and    engineer. 

IRONAVOOD,  MICH. — According  to  the 
offleials  ot  the  Ironwood  &  Bessemer  Rail- 
wav  &  Light  Company,  the  erection  of  a 
power  plant  on  the  Flambeau  River  to 
generate  20.000  hp,  is  contemplated  at  a 
cost  ot  about   $3,999,000. 

OAKWOOD,  MtCH.— The  Detroit  Rock 
Salt  Company  contemplates  the  erection 
of  a  38-ft.  X  45-ft.  boiler  house  and  power 
plant. 

CLEVEL.VND.  OHIO. — Bids  will  be  re- 
ceived bv  C.  .M.  Osborn.  city  manager  ot 
East  Cleveland  (Cleveland  P.  (>, ) .  until 
Dec.  15  for  furnishing  about  1.000  electric 
light   poles  and   electric   win-. 

MI'RR.\Y.  KY,— The  power  plant  of  the 
Murray  Light  &  Power  Company,  it  is  re- 
ported, has  been  destroyed  by  fire,  causinE 
a  loss  of  about  $75,00". 

TAYLORVILLE.  KY. — It  is  reported  that 
a  recent  fire  destroyed  the  local  power  plant 
t.wned  bv  M.  S.  Cheek,  also  his  garaee 
.and  blacksmith  shop,  causing  a  loss  ot 
about  $15,000. 

WAI'KEEC.VN.  ILL. — Contract  will  soon 
be  awarded  bv  the  Victory  Memorial  Hos- 
pital care  of  Si  hmidt.  Gardner  &  Mortin, 
architects,  104  South  .Michigan  Street,  for 
the  erection  of  a  hospital  and  power  house 
to   cost   about   $300,000. 

I-A  CROSSE.  WIS. — The  Wisconsin- 
Minnesota  Light  &  Power  Company.  120 
North  Fifth  Street,  contemplates  the  erec- 
tion of  a  10.000-kw.  steam  power  plant 
to  cost  about  $50,000.  Plans  also  include 
the  extension  of  electric  lines  to  Hokah. 
Minn.,  and  Sparta,  Wis.  F.  G.  Felton  is 
manager. 

DULI'TH.  MINN. — The  Great  Northern 
Power  Company,  Superior  Street  and  Fifth 
Avenue,  West,  is  having  preliminary  sur- 
veys and  plans  made  for  the  construction 
of'  a  power  plant  on  the  St.  Louis  River 
to   cost    between    $1,000,000    and    $\000.000. 

KIRKM.\N,  IOW.\. — .\t  a  recen  "'-"tion 
bonds  to  the  amount  ot  $6,000  were  <  arried 
for  an  electric  light  system.  E.  B.  Tucker 
is  city   clerk. 

MOT'NT  VERNON,  MO. — The  Lawrence 
County  W.iter,  Light  &  Cold  Storage  Com- 
pany, Auror.i.  is  negotiating  for  the  pur- 
ch.ase  ot  a  municipally  owned  water  -and 
light  plant  at  this  place.  The  company  is 
also  contemplating  the  installation  ot  a 
lighting  system  at   Crane. 

TYND.\LL,  S.  D. — Arrangements  have 
been  made  tor  the  issue  of  $50,000  in  bonds 
for  the  erection   ot  an  electric   light  plant. 


Southern  States 

SCOTLAND  NECK,  N.  C  — The  city  offi- 
cials contemplate  the  installation  of  a  new 
electric  light  system  to   cost  about   $50,000. 

SPRUCE  PINE.  N.  C. — Col.  D.  W.  Adams, 
Old  Fort,  is  promoting  a  hydio-electric  proj- 
ect to  be  developed  on  the  Toe  River  near 
this  place  at  a  cost  of  several  hundred 
thousand   dollars. 

W"TI-MINGTON.  N.  C— It  is  reported  that 
a  recent  fire  damaged  the  power  plant  and 
other  departmenti!  ot  the  Widemer  Lumber 
Company,  causing  a  loss  of  about  $100,000. 

MONTGOMERY,  ALA. — Tlie  State  Ptib- 
lic  Service  Commission  has  granted  a  writ 
ot  convenience  to  the  -Mabama  Power  Coin- 
panv.  Birmingham,  for  the  construction  <* 
a  hydro-electric  plant  and  dam  near  Lock 
12  on  the  Coosa   River. 
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McCOMB,  MISS. — A  special  election  will 
be  held  on  Dec.  2  for  the  purpose  of  sub- 
mitting to  the  voters  a  proposition  to  issue 
$200,000  bonds  for  the  erection  of  an  elec- 
tric light  and  power  plant. 

PASCAGOULA.  MISS.— The  Navy  De- 
partment. Washington.  D.  C.  contemplates 
the  extension  of  the  naval  reservation  at 
this  place.  Plans  include  the  erection  of 
a  40-ft.  X  80-ft.  power  house  and  several 
other   buildings. 

DALLAS,  TEX. — The  officials  of  the  city 
and  county  of  Dallas  contemplate  the  erec- 
tion of  a  hospital  to  cost  about  $450,000. 
Plans  include  installation  of  X-ray  equip- 
ment. 

EL  PASO,  TEX. — The  El  Paso  Electric 
Railway  contemplates  the  expenditure  of 
$1,029,000  for  extensions  and  improvements 
as  follows :  Installation  of  a  7,500-kw.  tur- 
bine for  power  plant  $78.').000 :  short-line 
extension,  $60,000  :  high-tension  buses  and 
switches,  $10,000  :  additional  high-tension 
transformers,  $30,000  ;  miscellaneous  power- 
plant   items,    $3,700,   etc. 

PORT  ARTHUR.  TEX. — Bids  will  be  re- 
ceived bv  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  until 
Dec.'  15  for  the  erection  of  a  14-ft,  x  39-ft. 
radio  building  at  this  place. 


Pacific  and  Mountain  States 

SAN  FRANCISCO,  CAL. — The  Electro 
Metals  Company.  729  Call  Building,  has 
applied  for  permission  to  divert  300  sec.-ft. 
of  water  from  Salmon  River  for  power 
purposes.  Plans  include  the  erection  of  a 
po%ver  house,  dams.  etc.  W.  G.  Devereaux 
is   president. 

SAN  FRANCISCO,  CAL.  —  J.  G.  Van 
Zandt  care  of  W.  L.  Hiiber.  First  National 
Bank  Building,  has  applied  for  permission 
to  develop  a  power  project  on  Bear  and 
Santa  Anna   Creeks. 

SAN  FRANCISCO,  CAL.  —  The  Snow 
Mountain  &  Power  Company,  care  of  Pills- 
bury,  Madison  &  Sutro,  Standard  Oil  Build- 
ing, has  applied  for  permi-ssion  to  erect 
dams,  transmission  lines,  install  conduits, 
etc. 

STOCKTON,  CAL. — The  Western  States 
Gas  &  Electric  Company  has  applied  for 
right-of-way  for  the  erection  of  transmis- 
sion lines  and  permission  to  enlarge  the 
American  River  conduit.  H.  M.  Byllesby 
&    Company,    are    engineers. 

WILLIAMS,  CAL. — R.  O.  McDonald  has 
applied  for  permission  to  erect  two  power 
houses,  transmission  lines,  etc..  at  Con- 
vict Creek,  for  mining  and  pumping  pur- 
poses. 

FORT  KLAMATH,  ORE.  —  Application 
has  been  made  by  the  Fort  Klamath  Mea- 
dows Company  for  pirmission  to  appro- 
priate water  from  Anna  Cn-i-k  for  powir 
purposes.  Plans  include  the  installation 
of  a  Pclton  turbine  waterwheel  and  a 
dynamo.  The  cost  of  the  installation  is 
estimated  at  $50,000. 

FILLMORE,  UT.\H. — The  Telluride 
Pow.r  Company,  415  Walker  Bank  Build- 
ing, Salt  Lake  City,  has  plans  under  way 
for  the  extension  of  its  power  line  for 
pumping  purposes  from  this  pl.iee  through 
the  arti'sian-well  belt.  McCorniack  and 
other    adjoining    towns. 

NEPHI,  UTAH.— The  Big  Springs  Elec- 
tric Company,  Fountnin  c.iecn.  is  nego- 
tiating with  the  town  offlci.-ils  of  Leyan 
for  the  extension  of  the  company's  lines 
dowij   the  Nephi  canyon  to  that  place. 

PROVO,  UTAH. — F.  W.  C.  Hathenbruck 
has  ni<-d  application  with  the  State  Engi- 
neer for  permission  to  divert  6  sec.-ft.  of 
water  from  the  subsoil  flow  in  Slate  Canyon 
to  operate  a  300-lip.  hydro-electric  plant 
for  mining  purposes  at  this  place. 

HAXTUN,  COL. — The  city  officials  have 
plans  under  way  for  the  erection  of  an 
extensive  addition  to  the  light  and  power 
plant.  
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Canada 

ROLAND,  M.\N. — .\  bylaw  was  recently 
pa.ssed  authorizing  the  extension  of  the 
provincial  hydro-eliTtric  power  system  to 
this  plare.  J.  M.  Leamy,  Winnipeg,  is 
power   commissioner. 

I^ONDON,  ONT. — The  Utilities  Commis- 
sioni'rs  will  have  plans  prepared  for  the 
erection  of  a  suhatalion  on  Cabell  Street 
to  <ost  about  $S5.000.  Plans  include  the 
installation  of  transformers,  generators, 
switches,  etc.  R  V.  Buchanan,  Hydro 
offi<-i's,  i.s  engineer. 

MONTREAL,  QUE.  —  The  covernors  of 
MeOill  University.  Shcrbrooke  Street.  West, 
contemplate  extensions  to  the  mining  and 
electrical    building   to   cost   about    $500,000. 
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14,984   tieitisue).    Elbctric  Battery  ;  Harry 

F.     French,     Fremont,    Ohio.       App.     filed 

May    13.    1919.      Elements   kept   separated 

until  put  into  action. 

1358  691     Commutator  Cylinder;  Vero  M. 

'  Allen,  Cantlev.  England.      App.  filed   Nov. 

1,  1917.      Large    number    of    bars    in    cyl- 
inder of  given  diameter. 

1,358,701.  Protective  Means  for  Contact 
Terminals;  Clarence  A.  Boddie.  Pitts- 
burgh, Pa.  App.  filed  Nov.  9,  1918.  For 
a  voltage  regulator. 

1,358,704.  Control  System  :  Andrew  H. 
Candee,    Pittsburgh.    Pa.      App.   filed    May 

2,  1917.      Electric  railway  vehicle. 

1  358  713.  Automatically  Controlled 
Vapor-Converter  Substation  ;  Edward 
P.  Dillon,  Wilkinsburg,  Pa.  App.  filed 
•  Sept.  9,  1916.     Controlled  by  clock. 

1358.717.  Flashlight  Battery;  Nathan- 
iel D.  Forbes,  West  Haven,  Conn.  App. 
filed  April  13,  1920,     Cells  in  case. 

1,358,718.  Electrical  Protective  Device; 
Charles  Le  G.  Fortescue,  Pittsburgh.  Pa. 
App.  filed  Oct.  6,  1916.  Prevents  damage 
by  high  temperature. 

1  358  720.  Signal  System  and  Apparatus; 
Herbert  M.  Friendly,  Portland.  Ore.  App. 
filed  Nov.  23,  1915.     Telephone. 

1,358,711.  Branch  Connector  for  Elec- 
tric Conductor  :  William  A.  Harvey. 
Scranton,  Pa.  App.  filed  Feb.  25,  1918. 
Replaces  spliced  joint. 

1.358.735.  System  of  Control;  Rudolf  E. 
Hellnnind,  Swissvale,  Pa.  App.  filed 
April  18,  1917.  Several  motors  on  one 
load. 

1.358.736.  Commutator  Cylinder;  Rudolf 
E.  Hellmund,  Swissvale,  Pa.  App.  filed 
Sept.  10,  1917.  Means  for  connecting 
conductors  to  bars. 

1  358  737.     System  of  Control;   Rudolf  E. 

Heilnuind,   Swissvale,  Pa.     App.  filed  Oct. 

24,    1916.      Railway   vehicle. 

1,358.738.      System   of  Control;   Rudolf  E. 

'  Hellmund,  Swissvale,   Pa.     App.  filed  Oct. 

24.  1916.      Regenerative. 

1358.758.  Telephone  Tri-nk  Circuits: 
George  W,  Kuhn,  Brooklyn.  N.  Y.  App. 
filed  .luly   12,   1917,      For  testing. 

1,358,769.  Control  Apparatus;  Paul  L. 
Mardis,  Altoona,  Pa.  App.  filed  June  4, 
1915.      Prevents  abuse  of  motor. 

1  258,790.  Control  System  for  Ventilat- 
ing Apparatus;  Wirt  S.  Scott,  Eilgewood 
Park.  Pa.  App.  filed  May  23,  1919.  For 
enameling  ovens. 

1358,809.  Dynamo-Klectric  Machine: 
Charles  E,  Wilson,  Wilkinsburg,  Pa.  App. 
filed    May    4,    1916.       Poles    bolted    on, 

1,358.811.  AD.IUSTARLE  Cluster  for  Elec- 
tric Light  Fixture:  Lauritz  W.  Ander- 
son.   Waterburv.    Conn.      App.    filed    -Xpril 

25,  1918.     For  table  lamps. 

1,358,839.  Battery  Hand  I^amp  ;  George  D 
Gallagher,  Washington,  D.  C.  App.  filed 
June  8.  1920.      Flashlight. 

1,358,858.  Diaphragm  for  Electrolytic 
Cells:  Milo  W.  Krejci,  Chicago,  III. 
Aiip.  filed  Jan.  16,  1920.  Compressed 
vitrified    filaments. 

1,358,896.  Recording  Device;  Charles  B. 
Thwing,  Philadilplii.i,  Pa.  App.  flhil 
Nov.  30,  1918.  For  insuring  return  of 
needle  of  recording  galvanometer  to  zero. 

1.358.900.  Automatic  Heater  and  Hoi.d- 
ER-oN  Fon  Rivets  for  Riveting  Pur- 
poses: John  C.  Van  Haagc^n.  Philadel- 
phia, Pa.  App.  filed  Dec.  17.  1919.  Kiv.ts 
in  magazine  heated  singly  Just  hifore 
driving, 

1.358.901.  Electrical  System  :  Thomas 
W.  Varlev,  New  York.  N.  Y.  App.  filed 
Aug.  9.  1916.     Engine  ignition. 

1.358.945.  Measured  -  Service  Tei.epone 
System  :  John  Erirkson.  Chicago.  111. 
App.    filed   Sept.    18.   1918.      Coin  box. 

l,3nR.963.  Shoe  Form  :  Patrick  J.  McGrnth. 
Brooklyn.  N.  Y.  App.  filed  Feb.  24.  1920. 
Electrically  healed  for  drying. 


1.358,982.  automatic  Heater  for  Water 
AND  Other  Liquids  ;  Antonio  Papjni. 
Philadelphia.  Pa.  App.  filed  April  26. 
1920.  Carbon  cylinders  in  series  with 
heating  coil. 

1.358.992.  Appar.atus  for  Rectifying 
High-Te.n'sion  Alter.nating  Currents: 
Walter  A.  Schmidt.  Los  Angeles.  Cal. 
App.  filed  June  .22.  1916.  For  precipita- 
tion of  suspended  particles. 

1.359.000.  Evaporizer;  Carl  L.  Stott- 
meister.  New  York.  N.  Y.  J^pp.  filed 
Dec.  IS.  1919.  For  perfumes,  medicine, 
etc. 

1.359.001.  Method  of  Manufacturing 
Electrically  Welded  Tubing  :  Richard 
Stresau,  Wauwatosa,  Wis.  App.  filed 
July  17,  1920.     From  sheet  metal. 

1.359.002.  Electrolytic  Cell:  Bruno 
Thomas,  Seattle,  Wash.  App.  filed  June 
10.  1918.  Construction  allows  continuous 
action. 

1,359,023.  Call  Box;  Samuel  R.  Boone, 
Baltimore,  Md.  App.  filed  July  2.  1919. 
For  bank  tellers,  etc. 

1,359.061.  Telephone  Recei\'er  ;  Erich 
Hausdorf,  Berlin.  Germany.  App.  filed 
Nov.  7,  1919.  Placed  on  the  ear.  not 
held. 

1.359.067.  Arraxgeme.n't  of  Electric  Fur- 
nace Electrodes  ;  Thorleif  M.  Hvidsten 
and  Arne  H.  Ingelsrud.  Christiania.  Nor- 
way. App.  filed  March  19.  1919.  Three- 
phase   arc. 

1.359.134.  .Stem  a.nd  Mount  for  Incan- 
descent-Lamp Filaments  ;  Miner  P. 
AVetmore,  Newark,  N.  J.  App.  filed  July 
IS,  191S.  For  automobile  headlamps  and 
gas-filled   lamps. 

1.359,143.  Generator  Disconnector  Box: 
John  A.  .\mos,  Chicago,  111.  App.  filed 
June   27,   1918.      Railway. 

1,359,171.  Electric  .\ttachment  Plug: 
Max  Herskovitz,  Chicago,  111.  App.  filed 
Jan.  11.  1918.  Not  disassembled  when 
connecting  wires. 

1,359,199.  Machine  and  Method  for  Elec- 
tric Heating  for  Upsetting  and  Form- 
ing: Ernest  Riemenschneider,  Highland 
Park,  Mich.  .Vpp.  filed  June  7,  1920. 
Heat  only  where  needed. 

1.359,201.  Dry  Battery  ;  William  H.  Shea- 
han,  Philadelphia,  Pa.     App.  filed  Dec.  IS 

1918.  Not  subject  to  deterioration  during 
non-use. 

1,339,211.  Process  of  and  .\pparatus  for 
Producing  Phosphoric  Acid  and  Com- 
pounds of  the  S.\me  :  Frank  S.  Wash- 
burn,   Rye,    N.     Y.       App.    filed    April    21. 

1919.  Utilizing    gaseous     products    from 
electric  furnace. 

1,359,222.  Current  Interrupter  for  Elec- 
tric Circuits  :  Charles  E.  Bennett,  At- 
lanta. Ga.  App.  filed  May  19,  1919. 
Gap    for    lightning   arrester. 

1,359,259.  Electric  Storage  Battery: 
Matthew  Lechner,  New  York,  N.  Y.  .-Vpp. 
filed  July  29,  1918.     Supports  for  plates. 

1.359.273.  Electroplating  Apparatus; 
Forrest  G.  Purinton,  Waterbuiy,  Conn. 
App.  filed   Feb.    25,    1920.      Plating  barrel. 

1.359.274.  Electric  Sign;  William  Recke, 
New  York.  N.  Y.  ,\pp.  filed  Oct.  30.  1916. 
Face   of   many   changeable   elements. 

1.359.275.  Electric  Stove;  William  P. 
Robertson.  New  York.  N.  Y.  App.  filed 
July   5.  1918.      Folded   Into  compact  form. 

1.359.280.  Detachable  Connector:  Ed- 
ward Schwartz.  New  York.  N.  Y.  App. 
filed   Oct.   10.   1918.     Connects  cable  ends. 

1,359.300.  X-Rav  Tube:  Edmund  Wander, 
Chicago,  111.  App.  filed  July  21,  1919. 
Heating  unit   and    regulator. 

1359  310.  Detector  Condenser;  John  J. 
.\iirynger,  Brooklyn,  N.  T.  App.  filed 
June  24,  1918.     Radio  receiver. 

1,359,369.       Electric    Cigar-Lighter    Tip: 

Franklin    H.     Hart.    New    Haven.    Conn. 

App.   filed   Jan.   15,    1920.      Heated   coll  In 

screw   plug. 
1,359,390.       Electric     T'ercoi.ator  :     Frank 

Kuhn    and    Jay    A.    Hand,    Detroit,    MIeh. 

App.    filed    Fih.    1918.      Used    in    an    ovdl- 

nary  colTeepot. 

1,359,100.  Electric  Heater  :  Edwin  N. 
Liglitfoot.  New  York.  N.  Y.  .Vpp.  filed 
June  22.  1920.    Resistor  in  tubular  Jacket. 

1.359.463.  Telegraph  Transmitter;  Ed- 
win H.  Picrsen.  Topika.  K.in.  App.  filed 
.lune  1.  1915.  Moviinents  of  keyboard 
recorded  and  released  later  to  form  char- 
acters. 

1.359.469.  Cigar  Lighter;  Mathew  Splnello, 
Kansas  City.  Mo.  App.  filed  March  14. 
1919.     Electric. 
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Fiasco  of  Government  and 
Municipal  Ownership 

FOLLOWING  close  on  the  great  losses  which  attended 
the  Kovernment  operation  of  the  railroads  come 
the  startling  revelations  of  Kovernnient  inefficiency  and 
profligacy  in  the  administration  of  the  Shipping  Board. 
Here  we  have  another  proof  of  the  results  of  political 
management  of  business  interests,  and  there  are  fur- 
ther revelations  to  come  just  as  soon  as  investigators 
can  obtain  possession  of  the  records.  Less  deplorable 
results  were  hardly  to  be  expected.  In  the  crisis  con- 
fronting the  country  during  the  war  a  few  enthusiasts 
succeeded  in  putting  into  operation  some  of  their  pet 
theories.  It  is  well  that  these  theories  were  tried  and 
found  wanting  at  a  time  when  the  government  could 
afford  the  experiment.  That  the  effect  of  the  experi- 
ments was  not  lost  was  plainly  indicated  in  the  Novem- 
ber elections.  Although  on  a  somewhat  smaller  scale, 
the  same  inefficiency  and  profligacy  which  characterized 
the  entrance  of  the  national  government  into  business 
is  reflected  in  municipal  affairs,  and  those  who  plead 
for  municipal  ownership  would  do  well  to  read  the 
reports  of  the  Lockwood  committee  of  New  York. 


Labor  Is  Not  Superior  to 
Economic  Forces 

LABOR  is  exhibiting  decided  signs  of  returning  com- 
y  mon  sense.  The  workman  is  beginning  to  realize 
that  he  must  adjust  himself  to  conditions  and  return 
once  more  to  a  sane  basis  of  living.  Significant  of  this 
is  the  day-by-day  increase  in  labor  efficiency  that  is  be- 
coming so  widespread  as  to  attract  frequent  notice. 
The  feeling  that  labor  costs  were  going  to  mount  indefi- 
nitely, which  was  prevalent  a  few  months  ago,  can  and 
should  be  replaced  by  a  recognition  of  the  fact  that  both 
the  business  man  and  the  laborer  have  been  attempting 
the  impossible  in  trying  to  keep  rising  prices  going  in- 
definitely and  that  the  sooner  such  recognition  arrives 
and  the  more  positive  are  the  steps  to  assist  in  the  re- 
adjustment the  less  will  be  the  hardship  suffered. 


Safety  Work  of  the 
Power  Club 

THAT  standardization  of  apparatus  in  the  electrical 
industry  has  hardly  commenced  and  may  be  revised 
during  the  next  ten  years  as  new  physical  limitations 
are  discovered  by  laboratories  and  further  knowledge 
is  forthcoming  on  insulating  materials  is  the  pro- 
nouncement of  James  Burke,  president  of  the  Electric 
Power  C  lub.  In  the  field  of  commercial  electrical  stand- 
ardization in  which  the  Power  Club  is  engaged  a  vast 
amount  of  constructive  work  has  been  done.  This  is  not 
always  appreciated,   but  a  consideration  of  conditions 


before  the  Electric  Power  Club  was  in  existence  is  con- 
vincing evidence  of  the  truth  of  this  statement.  En- 
gaged as  the  club  has  been  on  the  more  intimate  details 
of  its  work,  it  has  not  heretofore  been  sufticiently  ag- 
gressive in  initiating  and  developing  safety  codes,  and 
other  organizations,  less  qualified,  have  essayed  the  task. 
The  importance  of  this  work  is  now  realized,  and  the 
Power  Club,  in  conference  with  other  interstate  organi- 
zations, is  preparing  a  number  of  safety  codes  dealing 
with  electrical  apparatus,  feeling  that  no  one  is  better 
qualified  to  originate  such  work  than  the  desirners  and 
inventors  of  electrical  equipment.  A  certain  sense  of 
obligation  exists  on  the  part  of  manufacturers  of  elec- 
trical apparatus  to  protect  customers  against  innova- 
tions which  add  very  little  in  fact  to  safety  and  very 
much  to  the  cost  of  electrical  apparatus. 


Beware  of  * 

the  Pessimist 

PROSPERITY  in  all  lines  of  industry  and  commerce 
depends  in  large  measure  upon  the  prosperity  of 
local  farming  communities.  Although  crops  as  a  whole 
have  been  good  this  year,  with  production  slightly 
greater  than  normal  consumption,  the  farmer  finds  that 
he  must  sell  at  prices  which  show  little  or  no  profit. 
The  cotton  crop  will  bring  to  the  South  $750,000,000 
less  than  last  year,  while  the  monetary  %'alue  of  the 
corn,  wheat  and  oat  crops  of  that  section  will  be  less 
by  another  $750,000,000.  Secretary  of  Agriculture 
Meredith  has  stated  that  the  farmer  who  was  forced 
to  sell  his  crop  in  October  received  a  price  which  was 
36  per  cent  below  the  prices  prevailing  when  he  planted 
and  obligated  himself  to  meet  the  cost  of  production. 
This  is  the  unfortunate  reaction  that  follows  times 
like  those  just  past  when  the  process  of  deflation  is 
put  into  effect — the  quick  passage  from  one  price  level 
to  another.  Such  reductions  in  revenue  from  farm 
products  are  bound  to  be  reflected  by  a  like  reduction 
in  demand  for  all  commodities.  Jobbers  of  electrical 
goods  are  affected  by  this  condition,  and  thoy  are 
taking  close  inventories  of  stocks  and  preparing  for 
a  period  of  hand-to-mouth  buying.  Owing  to  a  prof- 
itable business  during  the  first  half  of  this  year,  how- 
ever, the  jobbing  interest  is  still  very  healthy  and 
will  rapidly  recover  from  the  present  retrenchment 
as  soon  as  buying  revives.  This  revival  is  looked  for 
early  in  the  spring,  when  the  returns  from  the  move- 
ment of  fruits  and  vegetables  from  the  Southern  States 
and  Far  West  will  counteract  the  present  recession  in 
buying.  The  need  for  electrical  apparatus  and  supplies 
cannot  long  go  unfilled,  for  there  is  a  demand  for  power 
by  all  industries  exceeding  by  far  the  capacity  of  all 
generating  plants.  Construction  programs  must  be 
started  at  an  early  date.  Though  at  the  present  time 
many  things  seem  out  of  gear,  the  business  of  this 
countrv  is  sound  financially,  commercially  and   Indus- 
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trially.  With  the  public  convinced  of  this  fact  business 
will  be  revived  and  things  set  booming  again.  This  is 
the  time  when  the  optimist  can  perform  a  national 
service  by  preaching  the  economics  of  his  industry  and 
thus  removing  from  the  minds  of  both  the  buyer  and 
the  seller,  in  spots  where  fear  exists,  a  feeling  based 
upon  facts  with  little  real  foundation. 


Carrying  the  Convenience-Outlet 
Idea  to  Industrial  Plants 

GIVEN  a  plant  in  which  the  size,  number  and  location 
of  the  machines  are  permanent  fixtures,  it  is  com- 
paratively easy  to  lay  out  a  rather  simple  wiring  at 
comparatively  low  cost;  but  this  condition  of  industrial 
stability  is  one  which  cannot  be  taken  for  granted,  and 
provision  must  be  made  for  changes  and  growth.  It  is 
not  at  all  unusual  for  variation  in  design  of  the  product 
to  require  re-equipment  of  part  of  a  plant  with  machin- 
ery adapted  to  do  the  new  work  more  cheaply  and 
efficiently  than  was  the  old  plant.  Furthermore,  the 
construction  of  factories  of  reinforced  concrete  or  brick 
and  steel  and  the  necessity  for  flexibility  of  equipment 
despite  the  inflexible  structure  have  made  new  methods 
of  dealing  with  the  situation  imperative.  Some  of  these 
are  set  forth  in  the  current  issue  in  an  article  on  the 
wiring  plans  adopted  in  two  plants  of  the  General  Motors 
Corporation. 

In  building  these  plants  it  was  decided  very  wisely 
to  put  in  adequate  feeder  and  panel  capacity  to  within 
15  feet  or  20  feet  of  any  point  on  the  manufacturing 
floors  where  power  might  be  needed,  and  the  engineers 
therefore  set  to  work  to  make  as  simple  and  "foolproof" 
a  layout  as  possible  which  would  allow  machines  to  be 
installed  anywhere  that  might  be  necessary  and  to  be 
interchanged  in  the  future  without  the  excessive  ex- 
pense of  alterations  in  the  general  wiring  system  of 
a  completed  building.  Starting  with  a  close  estimate 
of  the  volt-ampere  feeder  capacity  required  for  the  area 
of  the  manufacturing  floors,  the  installation  was  planned 
to  allow  an  ultimate  connected  load  varying  from  1  hp. 
for  each  73  square  feet  up  to  1  hp.  for  4  square  feet,  all 
with  an  assumed  load  factor  of  50  per  cent.  The  source 
of  the  supply  in  both  cases  is  three-phase  primary  power 
from  central-station  service,  and  the  primary  voltage 
is  in  every  case  brought  as  close  as  possible  to  the 
center  of  distribution. 

The  power-distributing  panels  are  30  to  40  feet 
apart  and  the  feeders  which  run  across  the  shop  to 
the  distribution  panels  are  of  uniform  size  of  conduc- 
tor, for  it  was  found  actually  cheaper  to  continue  the 
full  size  to  the  end  of  the  run  than  to  cut  and  splice. 
These  cross-circuits  cover  from  three  to  six  distribution 
panels  each,  and  each  panel  is  planned  to  supply  from 
eight  to  fourteen  circuits  to  motors  of  various  sizes  up 
to  50  hp.  As  a  general  policy  the  circuit  for  each  motor 
is  carried  in  a  .separate  conduit,  thereby  making  it 
extremely  ea.sy  to  shift  locations  without  disturbing 
anything  except  the  leads  to  the  machines  concerned. 
Tables  and  diagrams  give  the  details  of  these  very  inter- 
esting installations.  They  are  capital  examples  of  the 
change  of  practice  that  has  come  about  from  the  intel- 
ligent study  of  the  actual  conditions  in  the  latest  types 
of  motor-driven  plants. 

The  principles  involved  should  be  studied  by  every 
industrial  plant  if  the  expense  of  adapting  distribution 
circu'ts  to  changed  processes  is  to  be  eliminated. 


Insulating  Lines  of 

Extra-High  Voltage 

MEANS  of  grading  the  capacity  of  suspension 
insulator  strings  for  high-tension  transmission 
lines  are  of  great  importance  in  view  of  the  rapid  rise 
in  operating  voltages  on  long  lines.  Of  the  methods  of 
grading,  as  brought  out  in  the  second  of  F.  W.  Peek. 
Jr.'s,  articles  on  transmission  line  insulation,  the  u.se  of 
the  arcing  shield  at  the  line  end  of  the  spring  for  elimi- 
nating the  capacity  to  ground  is  of  special  interest.  This 
device,  on  the  ground  side  of  an  insulator,  has  been 
known  for  a  number  of  years,  but  it  now  takes  on  a  new 
importance  as  being  perhaps  the  simplest  and  most 
eff'ective  means  of  reducing  the  capacity  current,  and  so 
the  voltage,  over  the  units  nearest  the  line  conductor. 

An  interesting  curve  is  given  showing  the  average 
practice  of  a  number  of  successful  operating  lines  in 
the  matter  of  the  so-called  "factor  of  safety,"  this  factor 
being  the  ratio  of  spark-over  to  operating  voltage  of  an 
insulator.  These  curves  show  the  decreasing  values  of 
this  factor  for  increasing  operating  voltages,  minimum 
values  of  three  and  two  for  the  dry  and  wet  spark- 
overs  being  standard  in  the  higher  ranges.  The  expla- 
nation of  these  low  values  is  stated  to  lie  in  the  fact  that 
the  higher  the  operating  voltage  the  lower  the  excess 
of  the  average  lightning  disturbance  over  the  operating 
voltage.  It  has  often  been  stated  that  a  further  prob- 
able cause  for  the  greater  immunity  of  high-voltage 
lines  is  to  be  found  in  the  relief  offered  by  corona  dis- 
charge accompanying  abnormal  rises  of  voltage  due  to 
lightning  or  other  cause. 

In  the  matter  of  factory  tests  of  insulators  a  voltage 
test  of  short  duration  and  normal  frequency,  together 
with  mechanical  tests  to  destruction,  every  day,  will 
afford  the  most  reliable  indications  of  the  run  of  the 
factory  output.  High  frequency  and  prolonged  voltage 
tests  are  apt  to  strain  the  product.  There  is  no  known 
electrical  test  that  will  anticipate  a  crack  due  to  expan- 
sion or  indicate  porous  porcelain.  These  properties  can 
be  determined  only  by  breaking  the  unit. 


Obtaining  Maximum  Accuracy 

in  the  Calculation  of  Run-Off 

NOT  infrequently  it  happens  in  somewhat  undevel- 
oped sections  of  the  country  that  rainfall  records 
are  not  available  and  that  consequently  it  is  difficult  to 
obtain  some  of  the  necessary  data  regarding  the  hydrau- 
lic possibilities  of  a  stream.  A  brief  article  in  this  issue 
by  E.  .1.  Crawford  gives  some  very  useful  suggestions 
as  to  methods  of  working  out  the  problem  from  corre- 
lated obtainable  data.  The  particular  undertaking  was 
the  estimation  of  the  run-off  of  the  north  fork  of  King's 
River  in  the  territory  of  the  St.  Joaquin  Light  &  Power 
Corporation.  The  method  of  estimation,  which  seems 
entirely  sound,  was  to  obtain  the  value  for  the  run-off 
(if  other  parts  of  the  same  general  watershed  and  then 
to  apply  a  correction  for  altitude  based  on  the  best 
available  figures.  Nine  year's  records  for  the  general 
watershed  of  which  the  required  one  was  a  part  gave  a 
pretty  good  reckoning  of  the  average  monthly  run-off 
per  s(iuare  mile.  The  novel  feature  of  the  estimate  was 
the  method  of  working  out  the  problem  from  corre- 
lated areas  as  before.  The  correction  factor  was  for 
the  increase  of  run-off  with  altitude,  including  a  further 
correction  for  May  and  June,  the  maximum  months 
where  high  altitudes  are  concerned.     In  this  way  a  run- 
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off  estimate  has  been  made  t'oi-  the  stream  in  hand  which 
-hec'ks  well  with  the  probable  data  established  in  the 
general  territory.  The  altitude  correction,  quite  unfa- 
miliar in  the  eastern  part  of  the  country,  rises  to  con- 
siderable importance  where  the  flow  results  from  the 
meltinp-  of  mountain  snows  accumulated  at  varying 
heights.  The  application  of  the  correction  thus  derived 
makes  a  considerable  change  in  the  final  results  and  in 
all  probability  a  great  improvement  in  the  precision  of 
the  estimate. 


Brightness  and  Allied 
Considerations 

FROM  a  practical  viewpoint  illumination  is  dealt  with 
as  a  certain  flux  of  radiant  energy  of  which  each  com- 
ponent, according  to  wave  length,  has  its  own  stimulus 
value  for  the  normal  eye.  The  integral  of  these  stimu- 
lus values  defines  the  total  value  of  the  luminous  sen- 
sation. If  the  original  radiation  is  received  on  some, 
let  us  say,  colored  object,  then  its  effect  must  be  again 
integrated  to  obtain  a  proper  measure  of  the  sensation 
of  brightne.ss  and  color  which  the  eye  will  receive.  If 
all  eyes  were  alike,  which  they  are  not,  and  were  also 
free  from  the  subjective  impressions  which  lie  back 
of  the  retina  itself,  one  could  pass  without  any  great 
difficulty  from  the  energy  radiated  at  the  source  to 
the  sensation  registered  in  the  brain,  and  a  good  many 
of  our  problems  would  be  somewhat  simplified.  But  the 
eye  physiologically,  and  the  brain  behind  it,  play  queer 

i  tricks,  as  when  the  perception  registers  bluish  for  a 
nearby  mercury  lamp  and  yellow-white  for  a  tungsten, 
only  to  change  suddenly  to  bright  green  and  red  when 
the  two  are  brought  into  juxtaposition.  Likewise  the 
eye  forms  very  different  judgments  regarding  the  same 
quantity  of  radiant  flux  received  from  a  considerable 
area  or  from  a  point  source.  By  point  source  we  do  not 
mean  here  the  mathematical  point — for  whether  there 
be  such  a  thing  or  not,  and  whether  it  could  radiate  if 
it  could  be,  is  not  a  matter  of  the  slightest  consequence — 
but  rather  the  physical  point,  which  may  be  defined  as 
a  region  subtending  an  angle  so  small  that  its  cosine 
is  sensibly  unity  for  the  pi-oblem  under  consideration, 
whether  the  actual  dimensions  are  measured  in  microns 

I      or  miles. 

From  the  engineering  standpoint  the  vital  thing  is 
to  gel  the  simplest  and  easiest  direct  linkage  between 
the  radiant  energy  and  sensation  within  the  be.st  avail- 
able limits  of  pi-ecision.  How  ditticult  this  is  with  the 
ordinary  instruments  of  photometry  every  experi- 
enced observer  realize.s.  In  a  recent  paper  read  before 
the  Illuminating  Engineering  Swiety  Bassett  Jones  has 
done  a  useful  thing  in  emphasizing  some  intrica- 
cies of  the  situation  by  the  better  appreciation  of  which 
we  may  finally  be  led  along  the  path  of  process.  Looking 
at  the  whole  matter  of  correlation  between  the  physical 
and  physiological  from  a  purely  practical  standpoint, 
further  investigation  and  elaboration  of  the  methods  of 
physical  photometry  seem  extremely  desirable.  Could 
the  photoelectric  cell,  say  in  the  caesium  form  which 
is  sensitive  in  the  middle  of  the  spectrum,  be  reduced 
to  a  convenient  portable  form  a  great  many  existing 
difficulties  would  be  put  out  of  the  way.  Those  left  out- 
standing would  be  quantities  of  the  second  order,  like 
ordinary  individual  differences  in  color  perception,  p)er- 
sonal  differences  in  adaptation,  and  in  general  bright- 
ness sensibility — values  which  probably  must  be  ob- 
tained by  general  average,  since  like  all  small  residuals 
they  are  very  diflicult  to  evaluate  or  eliminate. 


Rational  Tendencies  in 
Power-Plant  Design 

THE  great  increase  in  the  size  of  generating  units  in 
modern  power  plants  and  the  custom  of  interconnec- 
tion are  two  very  important  factors  in  the  electrical 
design  of  power  stations.  Ten  or  fifteen  years  ago  there 
was  a  conventional  type  of  design  generally  followed 
which  consisted  in  providing  a  row  of  similar  genera- 
tors, a  sufficient  quantity  of  transformers  and  ingenious 
wiring  plans  whereby  any  one  of  the  generators  might 
be  connected  to  any  one  of  the  transformers.  The 
whole  design  seemed  to  be  subordinated  to  the  installa- 
tion of  as  much  busbar  copper  and  as  many  switches  as 
the  finances  of  the  company  would  allow.  Such  catalog 
engineering  has  been  criticised  by  us  for  the  past 
decade,  so  that  it  is  a  particular  pleasure  to  describe 
in  the  current  issue  a  plant  of  a  very  different  kind — 
the  Springdale  plant  of  the  West  Penn  Power  Company. 

This  plant  .serves  a  distribution  network  which  is  fed 
from  two  other  large  plants,  so  that  not  only  can  the 
service  he  differentiated  as  between  plant  and  plant, 
but  the  number  of  units  in  each  bears  no  relation  to 
individual  spare  capacity.  The  three  stations  are 
planned  in  such  a  manner  that  in  one  of  them  there  will 
be  ample  reserve  capacity  in  case  of  need  for  repairs, 
and  particular  attention  has  been  given  to  precautions 
service  be  differentiated  as  between  plant  and  plant 
with  its  two  25,000-kva.  turbo-generators,  is  very  sen- 
sibly arranged,  each  unit  having  its  own  boilers,  aux- 
iliaries and  transformers.  As  the  station  capacity  is 
increased  the  same  idea  may  be  followed  out.  This  is 
the  plain  logic  of  .station  design— to  consider  the  gener- 
ating unit  as  extending  from  furnace  to  lines  and  then 
to  take  every  logical  precaution  to  see  that  the  unit  is 
kept  in  service.  Provisions  are  made  -for  interconnect- 
ing when  and  where  it  may  be  necessary,  but  the  plant 
is  built  of  units,  not  of  permutations  and  combinations. 

The  protection  of  the  electrical  equipment  is  exceed- 
ingly good.  Temperature  coils  are  embedded  both  in 
the  armatures  and  in  the  connected  transformers  to 
enable  incipient  trouble  to  be  quickly  detected,  and  each 
generator  is  piped  for  live  steam  so  that  a  fire,  if  it 
should  occur,  may  be  quickly  smothered.  The  chief 
units,  including  transformers,  are  protected  by  bal- 
ancing relays;  thus  internal  failure  cannot  cause  serious 
damage.  If  more  current  flows  from  one  terminal  of 
an  armature  than  from  the  other,  the  generator  will  be 
cut  free  from  the  bus,  from  its  transformers  and  from 
the  neutral  connection.  Besides,  the  ventilating  fan 
will  be  stopped  and  the  generator  field  will  be  opened. 
Unbalancing  current  in  a  main  transformer  will  like- 
wise immediately  remove  it  from  circuit. 

Another  interesting  feature  of  the  system  as  a  whole 
is  that  the  three  big  units,  two  at  Springdale  and  one 
at  Windsor,  are  intended  to  be  operated  at  full  kilowatt 
capacity,  leaving  the  older  Connellsville  station  to  run 
as  a  peak-load  plant  and  to  take  up  the  wattless  kilovolt- 
amperes  of  the  .system.  To  improve  the  power  factor 
rate  schedules  are  so  planned  as  to  encourage  installa- 
tion of  synchronous  apparatus  in  addition  to  the  use  of 
synchronous  condensers.  The  power  factor  on  the 
entire  system  is  thus  brought  up  to  nearly  90  per  cent, 
while  the  Springdale  plant  itself  can  readily  be  brought 
to  95  per  cent  or  better. 

When  the  relations  of  every  station  to  its  system 
receive  more  consideration  than  is  accorded  to  the  station 
as  a  unit,  design  will  be  placed  on  a  more  logical  basis. 


Dugald  Caleb  Jackson 


One  of  the  electrical  industry's  foremost  educators  and  engineers  i:-lio  has  an  internutional 

reputation  as  a  valuation  expert 


THE  ii.'spon.sible  positions  in  the  In- 
dustry hi'ld  by  hundreds  of  men 
who  rucclvi'd  their  electrical  engi- 
riiering  education  under  I'rof.  D.  C. 
Jackson  are  perhaps  the  best  measure  of 
his  contribution  to  the  advancement  of 
the  art.  This  academic  year,  were  it 
not  for  the  time  spent  in  service  In 
Krance  with  the  A.  E.  F.,  would  have 
marked  Professor  Jackson's  thirtieth 
consecutive  year  as  an  educator.  He 
was  called  to  the  University  of  Wiscon- 
sin In  1891  as  professor  of  electr'lcal 
cnglneerinB.  and  he-  developed  there  one 
of  the  earliest  i  Ifctrical  departments  In 
American  universities.  His  work  created 
such  favorable  attention  that  In  1907  he 
was  called  to  the  largest  purely  engi- 
neering school  in  the  United  Stales,  the 
.Massachusetts  Institute  of  Technology, 
to  nil  the  chair  nf  electrical  engineering, 
in  the  same  year  he  was  named  head 
of  the  Institute's  department  of  elec- 
trical engineering.  During  his  entire 
educational  career  Professor  Jacks(m  has 
carried  on  a  consulting  engineering  prac- 
tice. It  has  been  his  belief — and  results 
;nost  certainly  have  <  nndrmed  It  —  that 
the  head  of  an  engineering  dipartment  In 
a  university  must  be  active  professionally. 
By    1902    his   consulting    practice   had 


grown  so  large  that  he  formed  a  part- 
nership with  his  brother  under  tl>e  Arm 
name  of  U.  C.  &  Wm.  B.  Jackson.  This 
partnership  was  dissolved  during  the 
war  in  order  to  permit  the  members  of 
the  (IriTi  to  enter  the  national  service. 
About  a  year  ago  he  and  Edward  Ij. 
Moreland  established  a  partnership  in 
Boston  to  conduct  a  consulting  engineer- 
ing business.  In  his  considting  practice 
Professor  Jackson  h.as  built  for  himself 
the  reputation  of  being  one  of  the  fore- 
most valuation  engineers  ani(»ng  the 
electrical  bodv  of  the  country,  in  fact. 
In  1911  he  was  retained  by  the  British 
government  as  atlvlser  In  connection 
with  the  valuation  of  the  national  tele- 
phone system  which  that  government 
had  arranged  to  purclia.se. 

Profitssor  Jackson  Is  a  native  of  Ken- 
nett  Square,  Pa.  In  1885,  at  the  age 
of  twenty,  he  was  graduated  from  Penn- 
sylvania State  (^ollege  in  civil  engineer- 
ing. The  tw(i  following  years  were  spetit 
at  r'ornell  T^nlverslty,  one  as  fellow  In 
eUM.'trical  engineering  aiul  the  other  as 
instructor  in  physics.  Then,  with  J.  C. 
While,  now  president  of  the  Intirnational 
engineering  organization  of  I.  C.  White 
&  Company.  Inc.,  and  Prof.  Harris  J. 
Ryan,    he   formed    at    I<lncoln,    Neb.,    the 


Western  Engineering  Company,  which 
built  a  great  many,  and  at  that  time 
large,  electric  railway  systems  In  the 
Middle  West.  When,  two  years  later. 
this  company  was  absorbed  by  the  Edi- 
son interests,  he  became  assistant  chief 
engineer  of  the  Sprague  Electric  Railway 
&  Motor  Company,  and  later  he  was 
made  chief  engineer  of  the  central  dis- 
trict of  the  Edison  General  Electric 
Company. 

Besides  beinjr  a  member  of  a  number 
of  national  engineering  societies.  Profes- 
sor Jackson  enjoys  tlii'  honor  of  being 
a  past-president  of  the  American  Insti- 
tute of  Electiical  Engineers.  He  has 
written  several  textbooks  upon  electrical 
engineering  top'is.  besides  making  many 
smaller  eonti-ibutlons  to  the  literature 
of  the   industry. 

He  went  to  Frame  with  a  major's 
commission  and  was  tliere  charged  with 
the  duty  of  co-ordinating  tlie  electric 
service  supply  for-  .\merican  arm>'  activ- 
ities. After  the  armistice  his  ability  as 
a  valuation  expert  was  drawn  upon  in 
the  determinatliin  of  thf  mone>-  v.alue 
of  damage  to  physical  pniperty  In  the 
Invaded  aiM-a.  A  shoi-t  time  before  his 
discharge  he  was  promoted  to  a  lieuten- 
ant-colonelcy  In   the  Engineering  Corps. 


Transmission-Line  Insnlation  in  America 

Practical  Devices  for  Making  Suspension  Insulator  Strings  Suitable 
for  Lines  of  Extra  High  Voltage  Why  Factor  of  Safety  Is  Higher 
for  Low-Voltage  Insulators  and  Bushings  Than  for  High  Voltage 

By  F.  W.  PEEK,  JR. 

Consulting  Engineer  General  Electric  Company,  Pittafield,  Mass. 


A  FULL  discussion  of  the  factors  affecting 
/\^     spark-over    and    puncture    voltages    of    line 

/-J^  insulators  and  bushings,  together  with  an 
^^  JA.  analysis  of  experience  with  porcelain  insu- 
lators and  tests  for  predicting  their  characteristics, 
was  given  by  the  writer  in  the  Nov.  27  issue  of  the 
Electrical  World.  The  treatment  is  now  extended  to 
cover  methods  of  controlling  the  voltage  gradient  of 
suspension  insulator  strings  for  lines  of  extra  high 
voltage  and  the  development  of  safety  factors  for  insu- 
lators and  bushings  for  low  and  high  voltage.  Curves 
are  given  showing  an  average  of  factors  of  safety  for 
insulators  as  used  on  operating  lines.  The  selection  of 
insulators  for  any  specific  duty  is  also  taken  up. 

The  characteristics   so   far   discussed   apply   equally 


onoo 

<  70 

|eo 

•6  50 
t  40 
Z.  30 

.c20 

!>  10 

*      0 

. , ., 

F—              -f        ' 

^ 

Mii 

1 

if 

^1^ 

5;  ^ 

(? 

1 

4j 

f 

<? 

*/ 

h 

/ 

— '"-" 

1 

/  ' 

11 

i 

/ 

L 

/ 

/''  V 

// 

L-^ 

;; 

/ 

/ 

PzrCent 
Vo/fage 

l/f 

/ 

-'A 

L- 

7 

iTl. 

• -■ 

y 

b«- 

_/f 

-/ 

Secona  Unit 
from  Line 

/ 

^ 

^ 

^ 

m>i 

^ 

^ 

^ 

^ 

1 
6rounc/ 

At  110  kv.  the  operating  stress  on  the  line  unit  is 
19  kv.;  at  220  kv.  it  is  38  kv.,  which  is  higher  than 
is  desirable.  It  is  desirable  to  lower  the  operating 
stress  on  the  units  near  the  line. 

The  reason  for  the  uneven  distribution  is  shown 
graphically  in  Fig.  12.  There  are  a  number  of  ways, 
that  this  may  be  corrected.  Fig.  11  shows  corrected 
distribution  by  varying  the  capacities  of  the  units  along 
the  string  in  proportion  to  the  currents.  Fig.  14  illus- 
trates one  method  of  doing  this. 

Fig.  16  shows  a  means  of  distributing  the  voltage 
by  the  shield  in  Fig.  15.  The  shield,  in  effect,  elimi- 
nates the  capacity  to  ground.  It  has  the  advantage 
over  other  methods  in  that  all  of  the  insulators  in  the 
string  are  the  same;  it  eliminates  corona  and  acts  as 
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FIGS.  9,  10  AND  11 — VOLTAGE  DISTRIBUTION  ON   SUSPENSION   INSULATOR    STRINGS;    EFFECT    OF    GRADING    SUSPENSION    STRINGS 

well  to  either  high-voltage  or  low-voltage  lines.    There     an  arcing  horn.     By  means  of  the  shield  unit  stresses 


are,  however,  certain  factors  unimportant  at  the  lower 
voltages  which  become  of  increasing  importance  as  the 
voltage  is  increased  to  154  kv.  and  above. 

It  has  long  been  known  that  when  insulators  are 
placed  in  series  in  a  string  the  spark-over  voltage  is 
not  the  sum  of  the  spark-over  voltages  of  the  individual 
units,  but  less.  This  is  due  to  the  uneven  division  of 
voltage  on  the  different  units.  A  very  high  percentage 
is  across  the  unit  neare.st  the  line.  Typical  curves  are 
given  in  Fig.  9.  Fig.  10  shows  the  percentage  of  the 
total  voltage  across  each  unit  of  a  string  of  ten.  Even 
distribution  would  put  10  per  cent  on  each  unit,  as 
indicated  by  the  dotted  line.  It  will  be  noted  on  exam- 
ination of  Fig.  9  that  for  strings  over  five  units  in 
length  there  is  always  about  30  per  cent  of  the  total 
voltage  across  the  insulator  nearest  the  line.  This  will 
vary  from  20  to  30  per  cent  with  different  types  of 
insulators  and  with  different  hardware  on  the  same 
type.  The  importance  of  a  consideration  of  this  factor 
at  the  higher  voltages  is  at  once  seen  since  the  max- 
imum unit  stress  increases  directly  with  the  voltage. 


on  220-kv.   lines   are   readily    reduced   below  those  at 
present  existing  on  successful   110-kv.  lines. 

An  insulator  or  bu.shing  is  generally  so  selected  that 
the  wet  and  dry  spark-over  voltages  at  normal  fre- 
quency are  several  times  the  operating  voltage.  The 
ratio  of  the  spark-over  voltage  to  the  operating  voltage 
is  called  the  "factor  of  safety."  It  is  interesting  to 
study  the  "factors  of  safety"  that  are  used  on  successful 
operating  lines.  It  is  convenient  to  divide  this  study 
into  three  parts,  the  pin-type  insulator,  the  suspensfon 
insulator  and  the  switch  and  transformer  bushing. 
The  pin-type  insulator  was  the  first  used.  As  trouble 
arose  weaker  types  and  designs  were  replaced  by 
stronger  ones  until  satisfactory  service  was  established. 
In  this  connection  it  must  be  remembered  that  the  pin- 
type  unit  was  generally  used  on  wooden  poles.  The 
suspension  insulator  was  generally  used  on  steel  towers 
and  on  larger  systems  where  greater  reliability  was 
often  demanded.  There  have  also  been  various  factors 
besides  spark-over  voltages  that  have  determined  the 
size  of  the  insulator  or  number  of  units.    For  instance,. 
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because  of  the  mechanical  deterioration  of  some  porce- 
lain there  has  been  a  tendency  to  add  more  units  than 
are  necessary  when  in  good  condition. 

While  the  insulator  practice  has  more  or  less  grown 
up  and  been  established  by  necessity,  the  bushing  prac- 
tice has  probably  been  more  systematically  determined. 
Bushings  in  various  parts  of  the  country  were  studied 
and  the  ratio  was  found  that  gave  practically  no  trouble. 

A  study  of  the  ratio  established  by  practice  is  the 
best  guide  in  selecting  insulation  for  the  average  line. 
Fig.  17  shows  the  ratio  of  spark-over  to  line-to-line 
operating  voltage  for  pin  insulators,  suspension  insu- 
lators and  bushings  respectively.  The  curves  in  Fig. 
17  represent  average  operating  factors  of  safety  and 
up  to  154  kv.  were  drawn  from  data  compiled  from  over 
fifty  transmission  systems  operating  under  widely  dif- 
ferent conditions.  Up  to  154  kv.  these  curves  may, 
therefore,  be  termed  "experience  curves."  Beyond 
154  kv.  the  curves  have  been  exterpolated.  Fig.  18 
shows  the  ratio-voltage  characteristics  of  the  pin-type 
insulator.  The  minimum  dry  spark-over  voltage  is  40 
kv.,  the  minimum  wet  spark-over  voltage  is  15  kv. 
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FIGS.    12    AND    13 — CAUSE    OF    UNEVEN    VOLTAGE    DISTRIBUTION; 
SHIELDING   REDUCES   EFFECT   OF   CAPACITY-   TO   GROUND 

It  will  be  noted  that  the  general  characteristics  are 
the  same.  The  ratio  is  quite  high  at  the  lower  volt- 
ages. It  approaches  a  minimum  of  three  for  dry  spark- 
over  voltages  and  two  for  wet  or  rain  spark-over 
voltages.  The  suspension  insulator  ratio  is  generally 
higher  than  the  bushing  ratio.  It  is  considerably  higher 
than  the  pin-type  i-atio  over  the  range  of  overlap. 

The  characteristics  of  the  curves  are  logical.  The 
factor  of  safety  should  be  much  higher  on  the  low- 
voltage  lines  than  on  the  high-voltage  lines.  This 
follows  because  all  lines  in  a  given  locality  are  sub- 
jected to  virtually  the  same  lightning  voltages.  Investi- 
gations on  an  idle  line  in  the  mountains  of  Colorado 
showed  that  as  operating  voltages  were  increased  the 
probable  number  of  induced  strokes  exceeding  the 
operating  voltage  decreased.  Incidentally  this  shows 
that  to  call  the  ratio  between  spark-over  and  operating 
voltage  a  "factor  of  safety"  is  a  misnomer  as  far  as 
lightning  is  concerned.  It  is,  nevertheless,  a  useful 
ratio.  It  has  also  been  found  that  where  thei-e  are 
parallel  lines  of  a  high  and  low  voltage — for  instance, 
110  kv.  and  22  kv. — there  is  much  more  trouble  on  the 
low-voltage  line. 

A  minimum  wet  spark-over  ratio  of  two  at  the  higher 
voltages  seems  logical.  Owing  to  internal  di.sturbances, 
low-frequency  surges  of  doubles  voltage  may  appear  on 
the  line.  The  dry  spark-over  voltage  is  the  controlling 
factor  in  external  or  cloud  lightning. 

The  higher  ratio  for  suspension  insulators  than  for 
pin-type  insulators  has  probably  been  due  to  several 
factors.    The  wood  pole  has  been  used  to  a  considerable 


e.xtent  with  the  pin-type  insulator.  Suspension  insula- 
tors have  been  used  mostly  on  steel  towers  on  the  larger 
tors  have  been  used  mostly  on  steel  towers  on  the  more 
important  systems  where  better  service  is  demanded. 
The  minimum  spark-over  voltage  of  Fig.  18  was  fixed 
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-SUSPENSION  STRINGS  WITH  GRADBa)  CAPS 
ANTENNA  FOR  EQUALIZING  VOLTAGE 


to  a  great  extent  by  a  consideration  of  mechanical 
clearance. 

It  is  reasonable  that  insulator  practice  should  require 
higher  spark-over  voltages  than  bushing  practice,  since 
the  insulator  is  subjected  to  rough  usage  and  is  not 
protected  at  its  terminals  by  a  lightning  arrester. 

In  selecting  insulators  each  case  must,  of  course,  be 
considered  separately.  It  would  be  reasonable  to  place 
less  insulation  on  a  grounded-neutral  system  than  on 
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FIG.  16 — CORRECTING  VOLTAGE  DISTRIBUTION  BY  SHIELDING 

an  isolated  .system.  This  has  been  amply  borne  out  in 
practice.  High-voltage  systems  with  deteriorated  insu- 
lators that  have  become  almost  inoperative  with  isolated 
neutral  have  been  greatly  improved  by  grounding.  The 
question  of  accumulation  of  dirt,  lightning  protection, 
etc.,  must  also  be  considered.  However,  data  derived 
from  the  experience  curves  (Fig.  17)  are  necessary  as 
a  guide. 

It  is  convenient  to  divide  tests  into  design  and 
routine.  The  object  of  the  design  test  is  to  determine 
the  characteristics  of  a  given  type  or  design.  The 
characteristics  may  be  wet  and  dry  spark-over,  punc- 
ture, impulse  ratio,  voltage  distribution,  mechanical 
strength,  etc.    These  tests  should  be  made  under  condi- 
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tions  representing  practice  as  nearly  as  possible  and 
need  be  made  upon  only  a  few  units.  The  object  of  the 
routine  electrical  test  is  to  check  the  product  as  it 
goes  through  the  factory  for  cracks  and  flaws  in  manu- 
facture.    Care  must  be  taken   not  to  specify  voltages 
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lin.  17 — KACTOR  OF  SAFETY  FOR  INSULATORS  AND  BUSHINGS 

SO  high  that  damage  to  the  porcelain  will  result.  Noth- 
ing is  to  be  gained  by  long-time  tests.  Such  tests 
generally  mean  a  loss  of  time  and  a  deterioration  of  the 
material.  It  is  best  to  make  the  routine  tests  at  oper- 
ating frequency,  or  about  60  cycles,  and  it  is  generally 
safe  to  apply  the  spark-over  voltage  for  one  minute. 
If  actual  spark-over  voltage  is  applied,  a  series  resist- 
ance should  be  used  to  break  the  arc  at  each  half 
cycle  and  to  limit  heating.  The  electrical  tests  do  not 
tell  all  that  is  desired.  It  is  important  to  know  if  the 
product  is  running  mechanically  weak  or  porous.  The 
only  sure  way  of  determining  this  is  to  test  a  certain 
percentage  of  the  product  to  destruction  from  day  to 
day  and  measure  the  mechanical  strength  and  porosity. 
The  porosity  is  readily  measured  by  placing  pieces  in  a 
(lye  solution  under  pressure  and  noting  the  depth  of 
penetration.  In  making  routine  tests  it  is,  of  course, 
desirable  to  test  a  number  of  units  or  parts  at  one  time. 

This  is  generally 
done  in  the  pin-type 
insulator  by  immers- 
ing the  head  for 
about  2.5  cm.  (an 
inch  or  so),  or  over 
the  tie-wire  groove, 
in  a  shallow  tray  of 
water.  The  pin  cav- 
ity is  then  filled  with 
water  to  cover  the 
threaded  portion. 
Contact  is  made  by 
dropping  wires 
or  chains  into  the 
water.  A  number 
may  be  tested  at  one 
lime.  Sixty-cycle 
voltage  is  applied  to 
give  intermittent 
arcing.  The  arc  cur- 
rent is  limited  by  a 
reactance  or  resist- 
ance to  prevent  heating.  Tests  on  parts  are  made  in  a 
similar  way.     (See  Fig.  19.) 

In  making  rain  tests  the  resistance  of  the  water 
should  be  not  less  than  10,000  ohms  per  centimeter 
cube.  The  spray  is  generally  directed  at  45  deg.  at 
the  rate  of  0.5  cm.  (0.2  in.)  per  minute. 

In   selecting  insulators   for  a   given   duty   it    is   seen 


i*0 

aw 

220 

/ 

/ 

BOO 

y 

r 

/ 

K 

/ 

|ieo 

0  MO 

/ 

/ 

0<l 

/ 

/ 

fcieo 

°100 

leo 
lO  eo 

40 

/ 

ji 

f/ 

) 

i^ 

/ 

' 

/ 

f 

/ 

/ 

A 

r 

/ 

/ 

20 

/ 

r 

0 

r 

0     10    20.  3040    50e07DS09C 
OpercrHng   Vol-tage 

FIG.   18  —  SPARK-OVER  VOLTAGE  AS  A 

FUNCTION   OF  OPERATING  VOLTAGE 

l>N  PIN-TYPE  INSULATORS 


from   what    has   already    been    said    that    the    following 
factors  should  be  considered: 

Two  insulators  or  bushings  of  equal  low  frequency, 
or  GO-cyde  spark-over  voltages,  may  have  entirely 
different  lightning  si)ark-over  voltages.  The  design 
should  be  such  that  the  lightning  spark-over  voltage  is 
higher  than  the  normal-frequency  spark-over  voltage. 
The  lightning  spark-over  voltage  is  fortunately  the 
same,  wet  or  dry. 

The  spark-over  voltage  at  high  altitude  is  lower 
than  at  .sea  level.  When  insulators  and  bushings  are 
intended  for  high  altitudes  proper  allowances  should  be 
made.  In  places  where  there  are  long  periods  of  diy 
weather,  dust,  salt,  etc.,  may  collect  on  insulators  and 
cause  considerable  trouble  during  the  first  rain,  fog  or 
dew  deposit.  This  may  be  especially  serious  near  the 
sea  or  in  places  where  dust  is  likely  to  collect.  Insulator 
troubles  resulting  from  the  so-called  deterioration  of 
porcelain  have  been  due  mainly  to  cracking  cau.sed  by 
expansion  of  metal  parts,  cement,  etc.,  and  to  porosity. 

Selection  of  tough, 
non-porous  porcelain 
in  a  design  free  from 
expansion  troubles 
and  high  local  me- 
chanical stress  is 
more  important  than 
any  other  factor. 
Various  types  of 
electrical  tests,  such 
as  high  frequency, 
etc.,  that  are  of  in- 
terest in  develop- 
ment work  are  of 
little  use  as  factory 
or  routine  tests.  There  is  no  known  electrical  test  that 
will  anticipate  a  crack  due  to  expansion  or  mechanically 
weak  porcelain  or  indicate  porous  porcelain  when  it  is 
dry.  These  properties  can  be  determined  only  by  break- 
ing the  units. 

It  is  desirable  to  have  a  high  ratio  of  puncture  to 
spark-over.  However,  it  is  of  little  use  to  have  such 
a  ratio  if  the  design  is  such  that  a  crack  is  likely  to 
occur.  Any  insulation  is  injured  if  it  is  electrically 
overstressed.  Over-voltage  long-time  tests  are  likely 
to  cause  damage  without  any  gain.  Injury  may  be  done 
without  external  evidence.  All  such  a  test  shows  is  that 
the  insulation  was  good  before  test  was  made. 

The  above  applies  to  all  voltages.  At  the  higher  volt- 
ages, 154  kv.  and  above,  a  new  problem  enters.  Owing 
to  the  capacities  to  ground  the  voltages  along  the  string 
are  not  evenly  divided.  In  fact,  when  there  are  more 
than  five  insulators  in  a  string,  20  to  30  per  cent  of 
the  voltage  is  across  the  insulator  nearest  the  line. 
The  uneven  voltage  distribution  can  be  corrected  by 
.shields.  By  this  means  the  unit  stress  can  be  made  as 
low  as  on  successful  lines  operating  at  lower  voltages. 

It  has  been  shown  that  it  is  convenient  to  divide 
the  tests  into  design  and  routine.  The  object  of  the 
routine  test  is  to  eliminate  any  units  that  have  cracks 
or  other  flaws  of  manufacture.  The  object  of  the 
design  test  is  to  determine  the  characteristics  of  a 
given  type.  This  test  need  be  made  on  only  a  few  units. 
It  must  be  borne  in  mind  that  the  electrical  test  does 
not  eliminate  porous  or  mechanically  weak  porcelain. 
Such  material  can  only  be  checked  by  breaking  a  certain 
percentage  of  the  product  from  day  to  day. 
This  article  will  be  concluded  in  a  later  issue. 


Ground 

FIG.    19 — ROUTINE  TEST  FOR  PIN 
INSULATORS 


Fig,  1  —  Changing  Production  Require- 
ments Demand  Distribution  System  That 
Facilitates  Motor  Relocation. 

All  circuits  and  panel  boxes  in  the  Canadian  Products  plant 
are  laid  out  with  a  view  of  making  future  changes  m  motor 
location  possible  without  disturbing  other  circuits  The  motor 
circuits  from  the  distributing  panels  to  junction  boxes  m  the 
roof  trusses  are  grouped  in  large  conduits  as  shown  on  the 
rieht-hand  side  of  the  illustration.  The  individual  motor 
circuit  conduits  can  be  seen  entering  the  overhead  junction 
box.  In  the  view  at  the  right  is  shown  the  overhead  fused 
junction  boxes  where  the  branch  feeders  are  fused  into  the 
main  feeders,  which  are  controlled  by  individual  oil  switches. 
One  of  the  danger  signs,  shown  on  the  left  of  the  aisle,  is 
placed  on  each  side  of  the  oil  switches. 


Making  Industrial  Distribution  Flexil)le 

Feeder  Capacity  Evenly  Distributed  Panelboards  Every  Thirty  or  Forty  Feet 
— Motors  and  Machines  Can  Be  Placed  Anywhere  and  Then  Moved  at  Nominal 
Expense— First    Cost    Higher   Than    Old    System,   but   Ultimate    Cost   Lower 
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-CARRYINO  THE  CONVENIENCE  OUTLET  IDEA  OF  THE  ELECTRIC  APPLIANCE  TRADE 
INTO  THE  DISTKIBUTION  LAYOUT  OF  THE  INDUSTRIAL  PLANT 


This  plant  of  the  Central  Gear  Company  has  a  similar  arrange- 
ment to  that  shown  In  the  layout  dlaBium  (page  1110)  of  the 
Canadian    Products   Company.  .    Feeders   are   laid   out    on    a    basis 

CHANGES  in  products  and  persistent  efforts  to 
increase  the  production  of  modern  factories 
result  in  such  frequent  rearrangement  of  ma- 
chines that  a  system  of  electrical  distribution 
is  needed  which,  like  a  modern  sy.stem  of  lighting,  will 
be  independent  of  the  position  or  size  of  the  individual 
machines.  Initial  expense  has  been  a  great  detriment 
to  the  development  of  such  a  flexible  system  of  electric 
power  distribution,  but  the  General  Motors  Corporation 
has  proved  to  its  own  satisfaction  that  the  advantages 
obtained  by  installing  adequate  feeder  and  panel  capac- 
ity to  within  15  ft.  or  20  ft.  (4.5  m.  or  6  m.)  of  any 
point  on  the  actual  manufacturing  floors  more  than 
offset  the  increased  first  costs. 

The  old  inflexible  method  of  wiring  for  a  given  in- 
stallation of  motors  showed  less  first  cost,  but  the  subse- 
quent expense  was  never  ending.  Large  sums  of  money 
were  continually  being  spent  for  changing  or  reinforc- 
ing the  wiring  when  machines  and  motors  had  to  be 
moved  or  increased  in  size  to  conform  with  changed 
manufacturing  conditions.  However,  after  each  expen- 
sive change  the  wiring  system  was  still  adaptable  only 
to  some  one  particular  set  of  conditions  so  that  the  ulti- 
mate cost  has  been  much  greater  than  with  the  flexible 
system  of  electrical  power  distribution  described  in  this 
article  and  installed  by  the  Central  Gear  Company,  De- 
troit, and  the  Canadian  Products,  Ltd.,  Walkersville, 
Ont..  both  of  which  are  owned  by  the  General  Motors 
Corporation. 

In  designing  the  wiring  of  these  plants  the  engineers 
aimed  to  produce  adequate,  simple,  "foolproof"  layouts 
which  would  be  flexible  enough  to  permit  machines  to 
be  placed  anywhere  on  the  manufacturing  floor  and 
then  to  be  interchanged  or  moved  in  the  future  to  any 
desired  location  without  additional  wiring  expense  ex- 
cept perhaps  for  a  short  run  from  a  nearby  panelboard. 


cif  pinviT  rciiuired  per  unit  of  floor  space  rather  than  for  deflnite 
Individual  niarhine  requirements.  Motor  panels  are  spaced  uni- 
formly throughout  the  working  floor  area. 

The  iii.-'tallation  of  well-distributed  feeder  and  distribu- 
tion panel  capacity  of  a  uniform  volt-ampere  rating  per 
square  foot  for  any  one  set  of  operations  has  made  it 
possible  to  obtain  the  desired  flexibility  in  individual- 
drive  motor  installations  where  the  motor  sizes  do  not 
vary  between  extremely  wide  limits.  The  number  of 
volt-amperes  in  feeder  capacity  required  per  square 
foot  will  depend  upon  the  manufacturing  operations  to 
he  performed  and  the  number  of  machines  in  a  given 
area,  and  some  of  the  figures  obtained  from  the  plants 
described  in  this  article  are  given  in  Table  I. 

Power  Requirements  Figured  on  Floor  Space 

Very  accurate  information  is  available  as  to  the  floor 
area  required  by  the  different  machines,  and  taking  the 
average  horsepower  as  specified  by  the  machine  manu- 
facturers it  is  possible  to  check  the  estimated  power 
requirements  very  closely.  There  are  factors  in  differ- 
ent t>'pes  of  manufacturing  which  cause  wide  variations 
in  the  wattage  required  per  square  foot,  and  the  figures 
given  in  this  article  are  based  mainly  on  the  machine 

TABLE    I— ULTIMATE    MOTOR    AND    .MAIN    FEEDER    CAPACITY 
REQUIRED 


Volt-Amp. 

Sq.Ft, 

of  Main 

Floor 

Sq.rt., 

Feeder 

Space  per 
I  Itimatc 

Includ- 

Capacity 

ing 

per  Sq.Ft. 

Con- 

.^islea. 

Floor 

nected 

per 

Space 

Up. 

Machine 

Description  of  Work 

Central  Gear  Co 22  6 

27  35 

130 

Makinfc  gears  for  automo- 
biles. Wide  aiiile«i  be- 
tween machine  tools. 

Canadian  ProducU  Co...  197  5 

4  27 

32 

Block  tciits  for  running  in 
automobile  engines  up  to 
35-hp..  six-cylinder.  1.800 
r.p.m. 

2A.\ 

34  7 

130 

Manufacture  of  automo- 
bile engine*. 

20  2 

31    8 

no 

Entire  motor  shop. 

17  5 

72  7 

204 

Entire  axle  shop. 

1100 
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work  required  in  the  manufacture  of  automobile  motors, 
axles,  transmission  gear  and  parts  that  go  with  them. 
The  wiring  installations  discussed  are  based  on  fac- 
tors varying  from  an  ultimate  connected  load  of  1  hp. 
for  every  4  sq.ft.  (3,700  sq.cm.)  up  to  1  hp.  for  every 
73  sq.ft.  (6.8  sq.m.)  (see  Table  I).  The  average  per 
ultimate  connected  horsepower  in  the  engine  plant  is 
about  32   sq.ft.    (3  sq.m.),    in   the  axle  plant   73   sq.ft. 


to  provide  for  the  possible  manufacture  of  small  parts 
which  may  now  be  purchased  elsewhere,  but  which  maj- 
later  be  manufactured  on  the  same  floor  with  the  rest 
of  the  parts.  The  power  feeders  must  be  designed  with 
enough  margin  to  allow  for  great  flexibility  and  large 
variations  in  power  requirements. 

Both  factories  purchase  three-phase  primary  central- 
.^tation  service  which  has  been  brought  as  close  as  prac- 


:lncoming  Unes  4000Vqlf  Y 

■*- 

3i/sses_o'n  fop  of  Tower 


"■f^uivn  Equipment 
/  Shown  Doffed 


Low  Tens/on  Bus,G'6^"x4" 
Sfraps,  3  f^senr,  ZFtjfun 

Tfi.   SSO  Voli.  3Pote,6000/lmps. 

3 — U/fimare  Capac'itv^ 


'"ZConducfor  No.6  Rxper 

tns.  Leacf  covered, 
leads  iv  Compressor  Mofor 


Fig.  3 — Flexibility  Is  Obtained  Through  Uniform 

Spacing  of  Feeder  Panels  and  Con- 

dnctors  of  Liberal  Size 


Manhole  G| 

,.-/1x/e  Plant  Lighting  Feeder  1-3  Oonducfor,No.OO  Cable 
•r-Ax/e  Plant  Poiver  Feeders  3-5  Conduchr,SO0,000CM.Cables 
■  \-Mofor  Plant  Lighting  Feeder  1-3  Conduztor,NaOOCable 
—Motvr  Plant  Power  Feeder  1-3  Conductor,7O0,000CM.Cable 
■Motor  Plant  Power  Feeder  4-3Conducfvr,700,000CM.CaUe 


Manhole 


Manhole 


POWER 


A  =  Se/ecr7Vg  Switches  6^00 Volt, bOO Amp.or Equivalvrt 

B=  300 Amp.  Disconnect.  Switch  ' 

C  =  Low  Equivalent  Lighting  Flrrestor 

D=  Choke  Coil 

E=  Oil  Switch  ISPOO  Volts,  BOO  Amps 

F  =  Current-  Transformer 

G*=  600  Amp.  Disconnect  Switch 

H-  3  Single  Phase,  750 Kw.  Transformer 

J^  ISOOAmp.  Disconnect.  Switches 

K=  3000Volf,300Amp.  Disconnect.  Switch 

L  =  Current  Transformers 

M=Oil  Switches,  Lighting  iOOVolts,300Anps,3Polt 

N=  3000  Volt,  300 Amp.   Disconnect. Switch 

O=0il  Switches,  fhwer  7S00VolfsJ?0OAmps3fblz 

P=Oil  Switch  Exciter,  iOOVolfs,  300Amps,3Pole 

H  =  /v1otor  Starting  Compensator  . 

S  =  Disconnect  Switches  Indoor,  6GO0Volfs.300Amps,orEquv. 

U^ Motor  Starting  Oil  Circuit  Bnicil<er,4000Volts,300Amps. 
\= Excite  16 Kw.  M.  G.  Set,  SSOVolt,  ZPole 


1  .Manhole  H,  m      n 

)ii_.i3^_C^nd^500,000(M.Pwer Cables toAxlePlantj   SOOpoOCM. 

VpCon^it3-l  zlrd^SO^KiailRLandD.B.  Cables' 


Manhole 


■■Manhole  Hi 
\i,-T, 


3=fef 


/tiJ  till .^-ITii^ jfs^   .    . 

Lightir^    \    -Power       Lighting:    -Power  Lighting  '•   ftiwer 

'  I  Phase  40Kva.  Lighting  Transformer  in  each  Manhole 
One  Transformer  across  each  Phase  of  Feeder  tf and  7^ 
From  Secondary  of  each    Transformer  3  Single  Conductor 
No.  %  Cable  R.  C.  Stranded  to  enter  Building 
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Outside  Distribution. — The  IncomiriR  4.000-volt  25-cycle  serv- 
ice Is  transformed  In  a  2,250-kva.  outdoor  substation  to  550  volts 
for  general  distribution  around  the  plant  of  the  Canadian  Products 
Company.  However,  a  225-hp.  synchronous  motor  driving  an  air 
compressor  Is  supplied  with  energy  at  4.000  volts.  All  primary 
connections  between  the  outdoor  substation  and  the  combuied 
boiler  hou.w  .-ind  Indoor  substation  and  all  secondary  connec- 
tions between  the  different  buildings  are  underground.  AH  power 
rccdeis  from  the  so-called  power  house  to  manholes  and  Into 
,i„  L"P  .^'"'^.,*^'"*''"^'?"''"<=';2r-  IjOOO-volt.  paper-Insulated,  lead- 
mnnh^l  nlt'J.lf'*  .^'''''«/-  Thc  ilO/220-voft  Secondaries  of  the 
manhole  lighting  transformers  are  single-conductor,  600-volt  In- 
.luliitlrin.x.    rubber-covered    stranded    conductors.      .Ml    cables    be- 

(6.8  .sq.m.),  and  in  the  gear  plant  the  average  is  about 
1  hp.  for  every  27  .sq.ft.  (2..5  .sq.m.).  Records  .seemed 
to  indicate  that  an  individually  driven  factory  in  the 
automobile  industry  would  have  a  load  factor  of  not 
more  than  40  per  cent,  but  all  feeders  were  based  on  a 
load  factor  of  about  50  per  cent  to  take  care  of  addi- 
tions  or  the  development    of   improved    machinery   and 


iween  power  house  and  nianhole-s  are  run  in  4-in.  fiber  ducts  :  all 
cables  from  manholes  into  buildings  are  run  in  4-in.  iron  con- 
duit. 

Inside  Distributlon.^This  layout  was  designed  on  a  basis  of 
hor.sepower  requirements  per  square  foot  of  floor  space.  This 
varied  from  1  hp.  for  4  sq.ft.  to  1  hp.  for  every  73  sq.ft  The 
two  .T&n.O()i|.cir<:.mil  branch  feeders,  second  from  the  left-hand 
end  of  the  motor  plant,  supply  power  for  testing  engines.  Branch 
feeders  of  the  same  size  were  also  figured  on  at  the  right-hand 
end  of  the  motor  plant  to  carry  the  heavy  milling  machines  used 
in  that  section,  but  tests  indicate  that  No.  4/0  Is  large  enough 
for  tins  service.  T)ie  main  feeders  are  500.000  circ.mil  In  the 
.ix-Ie  pl.anl  and  700,00(1  circ.mll  in  the  motor  plant. 

ticable  to  the  low-voltage  motors  driving  the  machines. 
In  the  Canadian  Products  plant  the  main  transformers 
had  to  he  placed  .some  GOO  ft.  (180  m.)  from  the  center 
of  distribution,  so  550  volts,  the  highest  standard  sec- 
ondary voltage,  was  chosen  for  the  motors.  The  service 
for  the  Central  Gear  Company  is  transformed  to  440 
volts  at  three  points  along  one  side  of  the  600-ft.  main 
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factory  building.  Here  it  was  possible  to  cut  the  dis- 
tribution losses  to  a  minimum  by  bringing  the  primary 
service  so  close  to  the  points  of  application  that  the 
center  of  distribution  on  the  longest  secondary  feeder  is 
not  more  than  250  ft.  (75  m.)  from  the  transformers. 
The  average  secondary  run  to  the  motors  is  only  150  ft. 
4">  ni).  The  secondary  side  of  the  three  banks  of 
transformers  may  be  operated  independently  or  in 
parallel  at  will,  making  it  possible  to  operate  the  plant 
from  any  one  group  or  from  any  combination  of  the 
three  groups  of  transformers. 

The  factory  buildings  of  both  plants  are  one-story 
.structures  with  sawtooth-roof  construction,  brick  walls 
4  ft.  (1.2  m.)  high,  continuous  steel  sash  and  ribbed 
glass  above  the  brickwork,  gypsum  roof  and  maple  floor- 
ing. The  bays  are  30  ft.  x  40  ft.  (9  m.  .\  12  m.),  and 
on  ever>'  column  there  is  a  power  distributing  panel 
which  is  fed  from  the  side  of  the  building,  as  may  be 
seen  in  the  layout  diagram  for  the  Canadian  Products 
plant. 

The  sizes  of  the  feeders  running  across  the  shops  to 
supply  the  distribution  panels  are  given  in  the  drawings. 

T\Bt.K     n— ELECTRICAL    LVST.AI.LATIONS    IN    PLANTS    HAVINC 

FLEXIBLE  I'OWEU  DISTKIHI  TION  AND  INDIVIDIAL 

MOTOU    DHIVE 

(*aiiucti:(ii  Pr<Kiuct- 

CentrBl  Motor  Axli 

Clear  Co.  Shoj)  Shop 

MatiiifHrtiinjiK  Hoor  iiri':i.  >i|.fl.                                    184.800  81.600  8l.tOI' 

I'oUl  iiuniliiT  of  motors  iiistalk'd 680  500  282 

Vumbcr   i>f   motors  for  which   in^tHltutioii   ua.-. 

plnnmxl 1,400  685  400 

Total  mirnb**r  of  pow^  distributing  pani'is 129  65  42 

Potal  brHiirti  oirniitH  from  panels 1,742  540  3?() 

folal  nitinfc  of  transformers,  kva *2,250  t2.250 

lip.  of  motors  .onneeted 3,246  1.875  790 

Ultimate    possible    eonnected    motor    load    on 

fee<ler^ul  50  per  rent  load  faetor.hi'                             7.800  4.500  2,430 

Total  main  feeder  eapaeity.  ainp.                                        5.500  2.500  1,175 

Secondar;^'  voltaxe  of  motors .  .      ,               440  550  550 

Avenme  initial  connected  hp.  per  panel 25  28  84  18  81 

Motor  siies,  hp i  to  5  J  to  50  !  to  35 

'  Power  only.  t  Power  aiul  lislit. 

It  will  be  noted  that  the  conductors  are  not  diminished 
in  size  as  it  was  found  cheaper  to  run  the  full  size 
throughout  than  to  cut  and  splice  them.  The  control 
and  protection  of  these  cross-shop  power  feeders  are 
somewhat  different  in  the  two  plants.  Each  cro.ss-shop 
feeder  in  the  Central  Gear  plant  is  a  main  feeder  which 
lomes  back  to  a  300-amp.,  440-volt  automatic  oil  switch 
mounted  on  the  switchboard  directly  above  the  nearest 
group  of  transformers.  In  the  Canadian  Products  plant 
the  cross-shop  circuits  are  branch  feeders,  of  which 
from  four  to  six  are  tapped  off  each  main  feeder,  the 
feeder  being  controlled  by  one  600-amp.,  550-volt  auto- 
matic oil  switch  in  the  motor  shop  and  by  400-amp. 
switches  in  the  axle  shop.  The  cross-shop  circuits  in 
the  Canadian  plant,  being  branch  feeders,  supply  only 
three  distribution  panels  each,  while  in  the  Central 
dear  plant,  where  the  cross-shop  circuits  are  main  feed- 
ers, they  each  supply  five  or  six  panels.  Consequently 
about  twelve  distributing  panels  are  controlled  and  pro- 
tected by  two  secondary  oil  switches  in  the  gear  plant 
and  by  one  .secondary  oil  switch  and  four  feeder  fuses 
in  the  Canadian  plant.  The  fuses  were  used  in  the  Cana- 
dian Products  plant  to  cut  down  installation  costs  with- 
out any  sacrifice  in  flexibility. 

The  power  distribution  panels  are  designed  for  from 
eight  to  fourteen  circuits  to  supply  motors  of  various 
sizes  up  to  50  hp.  The  Gear  Company  is  equipped  with 
standard  panels  having  three  vertical  busbars  to  which 
the  individual  motor  circuits  are  connected  through 
fu!»es.     The  Caiiadian    Products   plant   has   special   dis- 


tributing panels  in  which  each  phase  is  separated  from 
the  other  two  by  bai  riers. 

All  wiring  is  in  exposed  conduit  with  not  more  than 
one  individual  motor  circuit  in  each  pipe  as  a  general 
rule.  However,  to  reduce  the  number  of  conduits  the 
outgoing  motor  circuits  are  grouped  between  the  panels 
and  the  roof  trusses.  In  the  Canadian  plant  all  the 
motor  circuits  are  taken  from  the  distril)uting  boxes 
through  three  conduits  to  an  overhead  junction  box  (as 
.shown  in  the  group  of  photographs),  from  which  the 
circuit  to  each  motor  is  carried  in  a  separate  conduit. 
In  the  Central  Gear  plant  three  motor  circuits  are  taken 
in  one  conduit  to  an  overhead  condulet  and  distributed 
from  there  in  individual  pipes.  Many  of  the  motors  are 
so  close  together  that  more  than  one  circuit  could  con- 
veniently be  carried  in  a  single  conduit,  but  this  would 
defeat  the  purpose  of  the  installation,  which  is  to  make 
it  easy  and  simple  to  change  the  location  of  any  motor 
without  disturbing  any  other  motor  or  circuit. 

The  installation  of  the  Canadian  Products,  Ltd.,  was 
designed  by  L.  A.  Blackburn  of  the  Du  Pont  Engineer- 
ing Company,  Detroit,  with  a  view  to  giving  the  plant 
manager  a  flexible  installation  and  everything  neces- 
.sary  to  facilitate  production  for  the  lowest  possible  cost. 
The  Central  Gear  Company's  layout  was  designed  by  G. 
Wagschal  of  Esselstyii,  Murphy  &  Hanford,  engineers 
and  architects,  of  Detroit,  under  the  direction  of  W.  R. 
Willett,  the  Gear  company's  general  manager,  whose 
primary  consideration  was  production. 

The  description  of  the  motor  installations  in  these 
plants  and  the  reasons  for  individual  motor  drive  are  set 
forth  in  the  ,Iuly  24  issue  of  the  ELECTRICAL  WORLD. 


Calculating  Run-Off  with  No 
Rainfall  Records 

Some  Ffcirly  Accurate  Method  of  Calculation  Is  Neces- 
sary if  Water  Power  Is<to  Be  Properly  Utilized 
and  Continuous  Service  Assured 
By  E.  J.  Crawford 

.S..s.'iistant  General  Superintendent  San  Joaquin  Light  &  Power 
Corporation 

OWING  to 
the  inacces- 
sibility of  parts 
of  the  mountain- 
ous regions  of 
the  West  and  the 
c  o  m  p  a  r  a  t  i  V  ely 
recent  develop- 
m  e  n  t  of  the 
weather  service 
through  these 
districts,  it 
sometimes  oc- 
curs that  a  very 
important  drain- 
age area  will  be 
entirely  without 
rainfall  and  run- 
off statistics. 
There  are  no 
permanent  i  n- 
habitants  of 
some  of  these 
areas  who  might 
have   casual    re- 
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ports  of  winter  snowfall,  and  it  becomes  necessary  to 
calculate  probable  run-off  from  estimates  made  on  the 
basis  of  adjacent  territory  run-off. 

The  San  Joaquin  Light  &  Power  Corporation  has 
faced  such  difficulties  as  this  in  the  matter  of  the  water- 
shed back  of  the  North  Fork  of  the  Kings  River,  where 
it  plans  to  install  its  next  big  construction  develop- 
ment. The  method  used  in  obtaining  the  desired  figures 
was  based  on  a  calculation  of  unit  area  run-off  secured 
from  figures  at  hand  regarding  adjacent  areas,  as  well 
as  records  of  the  total  run-off  obtainable  from  the 
stream  flow  records  of  the  Kings  River  where  it  enters 
the  valley. 

It  was  possible  to  obtain  complete  records  from  1910 
to  date  for  the  adjacent  watershed  of  Big  Creek,  as 
well  as  records  to  date  covering  the  run-off  data  for 
the  entire  Kings  River  watershed.  Data  were  also  at 
hand  from  the  Merced  River,  a  similar  mountain  stream, 
showing  the  variation  in  unit  run-off  for  stations  of 
low  and  high  elevation.  Run-off  per  unit  area  from 
areas  5,000  ft.  (152  m.)  and  higher  is  approximately 
50  per  cent  greater  than  the  average  of  the  total 
mountainous  drainage  area  of  the  stream.     During  the 


months  of  May  and  June,  the  months  producing  the 
maximum  run-off  from  the  higher  levels,  the  unit  run- 
off established  per  square  mile  for  the  entire  area, 
as  established  at  the  lower  level,  should  be  increased 
by  75  per  cent  to  obtain  the  flow  per  square  mile  from 
the  mountains,  for  the  reason  that  by  far  the  greatest 
amount  of  the  run-off  comes  from  the  higher  levels  at 
that   period   of  the   year. 

Using  the  measurements  taken  at  the  Piedra  station 
on  the  Kings  River,  which  gives  the  run-off  from  an 
area  of  1,740  square  miles  and  taking  a  period  of  nine 
years,  which  covers  both  wet  and  dry  years,  it  was 
possible  to  establish  an  average  flow  per  square  mile 
for  the  Kings  River  watershed  as  a  whole.  The  50  per 
cent  increase  for  higher  levels  and  75  per  cent  for 
the  high  mountains  in  the  months  of  May  and  June 
were  applied  and  a  curve  drawn. 

The  results  as  thus  established  show  a  slightly  higher 
run-off  than  that  recorded  on  adjacent  watersheds 
except  in  May  and  June.  Owing  to  the  position  and 
height  of  the  watershed  in  question,  this  was  felt  to 
be  a  conservative  estimate,  probabilities  being  that  the 
calculations  would  be  exceeded. 


Increased  Industrial  Depression  Fails  to 

Lower  Daily  Output 
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ETURNS  for  the  month  of  September  re- 
ived by  the  Electrical  World  from  cen- 
tral stations  with  more  than  71  per  cent  of 

•  the  total  generator  rating  of  the  country  in- 
dicate that  a  new  daily  output  record  was  hung  up  during 
this  month.  In  spite  of  an  increased  industrial  depres- 
sion over  that  reported  during  the  previous  month,  every 
section  of  the  country  reported  increased  average  daily 
output.  The  average  daily  output  for  the  entire  country 
was  128,300,000  kw.-hr.,  which  was  about  300,000  kw.-hr. 
in  excess  of  the  previous  record  daily  output,  recorded 
in  August.    The  total  output  for  the  first  nine  months 


of  the  year  was  34,070,000,000  kw.-hr.,  as  against 
28,010,000,000  kw.-hr.  reported  in  the  corresponding- 
period  in  1919,  an  increase  of  about  21.4  per  cent. 

A  partial  resumption  of  manufacturing  activity  dur- 
ing September  was  reported  from  the  New  England 
States.  Government  statistics,  however,  indicate  that 
more  than  600,000  spindles  in  that  section  were  idle 
during  the  month  and  that  many  factories  were  operat- 
ing conservatively  running  on  shorter  time  or  lower 
quantity  of  production.  The  demand  for  energy  for 
lighting  purposes  increased  materially  with  the  advanc- 
ing season,  which,  taken  in  connection  with  the  partial 


December  4,  1920 
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TABLE  I— CENTRAL-STATION  RETURNS  FOR  TWELVE  MONTHS 


Per- 

Per- 

cent- 

Revenue 

from  the 

Sale  of 

cent- 

Kw.- 

Hr.  Output 

'fn."' 
•taUed 

Energy 

a,eo. 
gulled 

list- 

Per 

K»t- 

Per 

ings 

1919 

1918 

Cent 

ingH 

1919 

I9t8 

Cent 

Repre- 

Thou- 

Thou- 

In- 

Repre- 

Thousands 

Thousands 

In- 

Bentcd 

sands 

sands 

crease 

sented 

crease 

Oet. 

55 

$35,492 

$30,077 

18.0 

60 

2.175,636 

1,987.004 

9  0 

Nov. 

53 

37,439 

31.927 

17,2 

58 

2,055,428 

1.895.693 

8  2 

Dm. 

59 

44,125 
1920 

37.978 
1919 

16  0 

65 

2,509,571 
1920 

2,270.833 
1919 

10  0 

Jan. 

57 

46,614 

39.002 

19.8 

67 

2,581,096 

2,186,732 

18  0 

'F.b. 

63 

45,881 

37,502 

22.1 

69 

2,494,764 

1,986,493 

25  3 

Mar. 

65 

46,155 

36.840 

25  0 

70 

2,698,890 

2,103.587 

28  0 

April 
Nlay 

65 

45.547 

36,541 

24   5 

70 

2,603,692 

2,098,559 

24   1 

65 

43.888 

35,512 

23  4 

70 

2,631.560 

2.179.916 

21   2 

Juoe 

66 

44.434 

35.528 

24    5 

71 

2.630,831 

2.175.645 

20  2 

July* 

66 

46  608 

36  265 

28  5 

71 

2  677.131 

2  234  215 

70  0 

Auc.t 

66 

47.392 

36.730 

28  7 

71 

2,768,595 

2.302.988 

20  4 

««pt.t 

66 

48,912 

38.292 

27.8 

71 

2,733,942 

2.326.924 

17   2 

•Includi'M  eMtinuiti-.**  fr)r  twenty-three  contpaiiies.  repreeenting  2  8  per  cent  of  the 

total  installed  niting  i>i  all  .■cntnil  Mtations. 
tincludes  estimates  for  thirty-one  companies,  representing  3  6  per  cent  of  the 

total  installcfl  niting  of  all  eeiitrtfl  eolations. 
■Jlnciude.--  estiniati'^  for  sixty  one  eompanies.  representing  14  0  per  cent  of  the 

total  in.stalliHl  rating  of  all  ei<iitral  stationn 

resumption  of  manufacturing  activity,  accounts  for  an 
increased  central-station  average  daily  output  of  220,000 
'kw.-hr.  over  that  recorded  in  August. 

The  industrial  depression  appears  to  have  descended 
more  lightly  on  the  factories  of  the  Atlantic  States. 
This  was  especially  true  of  the  South  Atlantic  States, 
where  production  continued  to  be  active.  Over  485,000 
more  spindles  were  reported  in  actual  operation  in  this 
section  in  September  than  during  a  similar  period  in 
1919.  This  continued  industrial  activity,  together  with 
the  increased  lighting  demand,  resulted  in  a  record 
central-station  daily  output  of  this  section  of  45,600,- 
000  kw.-hr.  The  industrial  power  demand  in  the  North 
Central  States  during  September  appears  to  have  been 
about  the  same  as  in  August,  but  the  lighting  demand 
was  largely  increased.  These  conditions  were  reflected 
in  an  average  daily  energy  demand  of  39,600,000  kw.-hr.. 


which  equals  the  record  output  for  this  section  hung  up 
in  December,  1919. 

Central-station  operations  in  the  South  Central  States 
vary  largely  with  the  lighting  demand,  although  the 
industrial  load  is  exerting  an  increasing  influence.  The 
daily  output  for  this  section  during  September  was 
8,630,000  tw.-hr.,  or  about  33  per  cent  greater  than  the 
daily  energy  demand  reported  for  the  high  winter  month 
of  1919. 

Metal  mining  in  the  Mountain  States  during  Septem- 
ber still  showed  some  stagnation.  In  California  the 
State  Power  Administrator  issued  an  order  on  Aug.  31 
curtailing  the  use  of  electrical  energy  for  non-essential 
lighting  purposes,  and  this  curtailment  continued  until 
the  middle  of  October.  General  industrial  conditions, 
however,  continued  active  throughout  the  Mountain  and 
Pacific  States,  resulting  in  a  record  daily  output  of 
25,950,000  kw.-hr.  This  is  about  300,000  kw.-hr.  in 
excess  of  the  record  month  of  last  winter. 


Possibilities  of  the  Proposed  St,  Lawrence 
River  Development 

DISCUSSING  "Some  Engineering  Features  of  the 
St.  Lawrence  Canalization  Project"  in  the  Canadian 
Engineer,  Major  John  C.  H.  Lee.  U.  S.  A.,  says:  "The 
economical  feasibility  of  developing  the  full  available 
hydro-electric  power  opens  a  serious  question.  Between 
Lake  Ontario  and  Montreal  the  total  theoretical  horse- 
power is  readily  computed  as  over  6,000,000.  Owing  to 
the  unusually  stable  characteristics  of  the  river  it  seems 
fair  to  assume  that  with  a  machine  efliciency  of  90  per 
cent,  at  least  75  per  cent  of  the  theoretical  horsepower 
is  possible  of  development,  or  4,500,000  hp.  Whether  or 
not  this  amount  should  be  made  available  from  the  start 
or  be  provided  for  at  an  increasing  rate  is  a  problem  of 
industrial  economics." 


TABLE  n— CENTRALIST .\TION  RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH  PERIOD 
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Reliability  and  Efficiency  Are  the  Keynotes  of  the 
Springdale  Station 


A — Oil  Kwltrlu'H  fnr  2r).(HI»-v.iR  circuits  have  cHocdally 
hJKh  nipttirinK  cnpaclty.  i{ — Ilfavy  barriers  for  11.000-volt 
oil-switch  and  Instrument  transformer  compartments,  C — 
Two  Induced  draft  fans  drlvi>n  by  ITS-hp.  and  -lOO-hp.  motors. 
With   either  fan    the    boiler  can  be  operated   at   300   per  cent 


rutlnB.  U — Hrush-shiftlnp  motor  drives  forced-draft  fan  at 
hlKh  elTlelency.  E — .Transformers  Installed  outdoors  save 
building  constTi'uction  costs.  F — Transmission  line  deslKJied 
for  130.000  volts,  hut  oiierated  for  the  present  at  25,000;  a 
dead-end  tower  is  shown   In  the  foreRround. 


Electrical  Features  of  Spriiigdale  Plant 

Station  Will  Be  Operated  at  High  Power  Factor  Temperature  Detectors 
in  Generators  and  Transformers,  Flexible  Scheme  of  Supply  to  Electrical 
Auxiliaries  and  Balanced  Relay  Protection  Are  Important  Characteristics 


By  GEORGE  S.  HUMPHREY 

h'tictiical  Engineer  Wcitt  Penn  Power  Company 


Ti 


HE  mechan- 
ical features 
of  the 
SpriiiKclale 
station  of  the  West 
Penn  Power  Company, 
situated  at  the  mouth 
of  a  coal  mine  on  the 
Allegheny  River,  near 
Pittsburgh,  were  de- 
scribed in  articles  by 
G.  G.  Bell  which  ap- 
peared in  the  Rttx- 
TRicAL  World  f  o  r 
Sept.  2.5  and  Oct.  9. 
The  electrical  end  of 
the  plant  is  likewise 
noteworthy  because  of 
certain  novel  features 
designed  to  insure 
continuity  of  service 
and  simplicity  of  op- 
eration. Since  the 
highest  system  econ- 
omy will  be  attained 
by  operating  the 
Springdale  plants  at 
full  kw.  capacity,  old- 
er plants  will  take  up 
the  wattless  kva.  of 
the  system,  so  that 
Springdale  may  be 
operated  at  about  95 
per  cent  power  factor. 
Accurate  information 
regarding  inter  n  a  1 
temperatures  will  be 
afforded  by  resistance 
units  which  have  been 
installed  in  both  gen- 
erators and  trans- 
formers. The  unit 
plan  of  connection  has 
been  adopted  with  bus 
reactors     between  ~" 

units.  All  au.xiliaries  are  in  duplicate  with  two  sources 
of  energy  provided.  The  position  of  the  Springdale 
power  plant  with  reference  to  the  transmission  lines 
and  other  generating  stations  of  the  West  Penn  Power 
Company  and  to  the  territory  which  is  served  by  the 
Duquesne  Light  Company  and  the  American  Gas  & 
Electric  Company  (in  Ohio)  is  given  in  the  map. 

As  was  stated  in  the  previous  article,  the  West 
Penn  Power  Company  owns  a  30,000-kw.  unit  in  the 
Windsor  station.  This  plant,  like  the  Springdale  plant, 
is  adjacent  to  a  coal  mine,  which  delivers  coal  directly 
from  the  mine  to  the  coal  bunkers.  These  two  stations 
will  carry  the  base  load  of  West  Penn  system.  The 
fiO,000-kw.  Connellsville  station,  which  receives  its  coal 


INTERCONNECTION  OF  WEST  PENN  wrrH  OTHKR  POV/ER  SYSTEMS 

.\t  the  present  time  the  transniis.sion  systems  of  the  We.st  I'enn  I'ower  uml 
Duquesne  IJght  companies  may  be  tied  together  at  nine  different  polnt.« 
where  they  come  in  close  proximity  at  suitable  swltchinR  points.  The  present 
ties  are  25,000-volt  connet'tions.  The  main  advantage  of  the  tie  connections 
is  in  the  ability  to  transfer  load  without  interruption  from  one  system  tci 
the  otiier  as  reserve  capacity  is  needed  or  as  trouble  occurs  on  some  nut- 
IvinK  section  of  either  company's  lines.  They  also  serve  to  give  certain 
sections  of  the  territory  a  duplicate  supply  and  in  general  have  added  very 
considerably  to  the  reliability  of  service.  There  is  also  the  benefit  derived 
fioni  the  diversity  In  their  loads.  When  the  Duquesne  Light  system  was 
running  on  day-light-saving  time  and  tlie  West  Tenn  system  on  Eastern 
standard  time  the  diversity  was  considerable.  The  annual  peaks  of  the  twn 
.systems,  moreover,  occur  at  different  times.  The  Duquesne  Light  Company's 
peak  occurs  during  the  Christmas  shopping  season,  on  account  of  the  large 
lighting  and  street  railway  load,  whereas  tlie  peak  on  the  West  Penn  system 
oci'urs  about  the  first  of  March. 

The  West  I'enn  Power  Company  Is  Interconnected  at  the  Windsor  station 
with  tlie  Ohio  and  West  Virginia  properties  of  the  American  Gas  &  Electrii 
Companv,  which  in  turn  are  interconnected  with  the  Akron  properties  of  He 
Northern  Ohio  Traction  &  Light  Company.  These  three  systems  are  operated 
continuously  In  parallel:  that  l.s.  the  southwestern  part  of  Pennsylvania  is 
dally  operated  in  parallel  with  the  suburbs  of  Cleveland.  Ohio. 

"rile  Duquesne  Light  Company  will  shortly  put  into  operation  its  new 
Colfax  generating  station,  which  will  have  a  possible  ultimate  capacity  of 
about  300.000  kw.  This  station  Is  one  mile  and  a  half  from  the  Springdale 
station,  which  has  the  same  possible  ultimate  capacity ;  but  it  is  probabU- 
that  tliese  two  stations  will  be  tied  together  by  a  high-capacity  line,  so  tliat 
eacli  may  serve  as  a  reserve  for  the  other  and  so  that  tlie  two  stations  ma\ 
he  iip.'iated  In  parallel  when  desired. 


by  rail  and  has  at 
present  the  largest 
capacity  of  the  three 
West  Penn  stations, 
will  be  run  as  the 
peak-load  plant.  The 
night  load  at  Connells- 
ville is  thus  brought 
within  the  capacity  of 
the  latest  and  most 
efficient  unit.  Rate 
schedules  have  been 
designed  to  encourage 
customers  to  install 
synchronous  a  p  p  a- 
ratus  and  to  boost  or 
buck  as  may  be  re- 
quired to  maintain  a 
constant  voltage,  and 
synchronous  condens- 
ers are  used  at  several 
points.  The  peak-load 
power  factor  on  the 
West  Penn  .system  is 
thus  brought  to 
around  90  per  cent. 
The  Springdale  gen- 
erators are  rated  at 
25,000  kva.  and  the 
turbines  have  a  max- 
imum capacity  of  25,- 
000  kw.  at  full  boiler 
pressure.  By  using 
the  Connellsville  gen- 
erators to  supply  watt- 
less current  the  power 
factor  at  Springdale 
can  be  brought  to  95 
per  cent  or  better  and 
the  output  per  unit  to 
nearly  25,000  kw. 

The  new  plant  is 
arranged  on  the  unit 
system,     each      main 

generator   having    its 

own  boilers,  auxiliaries,  transformers  and  bus  sections: 
thus  each  unit  may  be  operated  to  full  capacity  entirely 
independent  from  every  other  unit.  However,  the  boilers 
will  ordinarily  supply  steam  to  a  common  header,  and 
the  main  units  may  be  paralleled  through  reactors  on  the 
1 1,000-volt  bus  or  directly  on  the  25,000-volt  bus.  Power 
is  generated  at  11,000  volts,  and  space  has  been  provided 
for  two  1 1,000-volt  buses,  although  only  one  bus  has 
been  installed.  This  bus  and  the  main  switches  are  on 
the  switch  floor,  and,  as  may  be  noted  from  the  main 
wiring  diagram,  there  are  switches  to  connect  each 
generator  to  the  bus  and  each  transformer  bank  to  the 
bus  and  to  parallel  the  two  sections  of  the  bus  through 
reactors.     There  is  on  the  floor  under  the  main  bus  an 
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auxiliary  switch  which  connects  each  generator  directly 
to  a  bank  of  transformers,  so  if  the  main  bus  or  any  of 
the  oil  switches  or  other  equipment  on  the  main-bus 
floor  should  fail,  or  if  it  is  necessary  to  work  on  them, 
the  service  may  be  maintained  by  connecting  the  trans- 
formers to  the  generators  through  the  au.xiliary  switch 
and  disconnecting  the  main  switching  gear  by  opening 
disconnecting  switches. 

The  generator  voltage  is  stepped  up  from  11,000  to 
25,000,  at  which  voltage  power  is  transmitted  from  the 
station.  There  are  two  2.5,000-volt  buses,  designated  as 
the  "main  bus"  and  "transfer  bus."  Each  of  the  trans- 
mission lines  is  connected  through  an  automatic  oil 
switch  to  the  main  bus  and  through  disconnecting 
switches  to  the  transfer  bus.  Space  is  provided  for 
installing  oil  switches  later  to  connect  to  the  transfer 


The  voltage  is  stepped  down  from  11,000  to  2,300 
to  supply  the  station  auxiliaries.  There  are  two  2,300- 
volt  buses,  and  each  circuit  is  connected  to  each  bus 
through  an  automatic  oil  switch.  Each  bus  may  be 
supplied  from  the  house  generator  or  from  either  of  the 
two  banks  of  house  transformers,  and  each  circuit  may 
thus  be  supplied  from  any  or  all  of  the  three  sources. 
These  buses  will  not  ordinarily  be  operated  in  parallel. 
The  circuit  switches  are  interlocked  so  that  it  is  impos- 
sible to  close  any  circuit  on  to  both  buses  at  the  same 
time  unless  the  bus  tie  switch,  which  is  controlled  only 
from  the  operating  room,  is  closed.  Wherever  auxiliaries 
are  in  duplicate  one  will  be  connected  to  the  house 
generator  and  the  other  to  the  house  transformers,  so 
that  half  of  the  auxiliaries  may  be  operated  even  if 
either  source  of  power  is  interrupted.     Duplicate  2,300- 
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WIRING  OF  SPRINGDALE  PLA.NT,  DEVELOPED  FOR  UNIT  SYSTEM     WITH  BUS  REACTANCES 


bus,  if  operating  experience  should  indicate  that  they  are 
riece.ssary.  Each  transformer  switch  is  connected  to  the 
main  bus  through  an  oil  switch  which  is  non-automatic 
except  through  differential  relays  on  the  transformers. 
Each  of  the  two  sections  of  the  transfer  bus  is  con- 
nected through  an  automatic  oil  switch  to  a  transformer 
bank.  A  line  switch  can  be  taken  out  of  service  with- 
out an  interruption  by  closing  the  line  disconnecting 
switches  to  the  transfer  bus  and  also  the  automatic  oil 
switch  connecting  the  transfer  bus  to  the  transformers 
before  the  line  switch  is  opened.  The  oil  switch  con- 
necting the  transformers  to  the  transfer  bus  will  then 
serve  as  overload  protection  for  the  transmission  line 
which  is  operating  from  the  transfer  bus.  If  so  desired, 
all  lines  may  be  transferred  to  the  transfer  bus  and  the 
main  bus  di^-connected  entirely  without  interrupting 
service. 


volt  circuits  for  the  boiler  auxiliaries  are  taken  to  a 
group  switch  center  in  the  middle  of  the  firing  aisle, 
where  the  stoker,  forced-draft  and  induced-draft  motors 
are  controlled,  and  where  they  may  be  transferred  from 
one  2,300-volt  bus  to  the  other.  In  a  similar  manner 
circuits  are  run  from  the  2,300-volt  buses  to  group 
centers  in  the  condenser  pit,  where  the  turbine  auxil- 
iaries are  controlled.  In  addition  to  the  advantage  of 
reliability  obtained  from  the  duplicate  circuits  and 
apparatus  and  from  the  two  sources  of  supply,  this 
arrangement  permits  the  regulation  of  the  heat  balance 
by  transferring  load  from  the  house  turbine  to  the 
house  transformers  or  vice  versa.  This  transfer  of 
load  may  be  controlled  from  the  operating  rooms  or 
group  center. 

All    of    the    high-tension    equipment,    except    trans- 
formers and  lightning  arresters,  is  placed  indoors.     It 
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was  originally  intended  to  place  all  hij?h-tension  ecjuip- 
ment  out  of  doors  on  an  elevated  concrete  platform. 
This  platform  would  have  to  be  about  20  ft.  (6  m.) 
above  present  ground  level  to  be  out  of  reach  of  flooiis, 
and  be  supported  on  piles  driven  15  ft.  (4.5  m.)  to 
gravel.  Since  there  was  space  on  the  main  switch 
floor  which  could  be  used  it  was  decided  to  place  the 
^5,000-volt  switches  indoors.  The  top  conductors  of 
the  four  circuits  crossing  the  Allegheny  River  must  be 
supported  at  ?.  distance  of  175  ft.  (53  m.)  above  the 
ground.  Since  the  building  columns  had  ample 
strength  to  support  these  circuits  it  was  decided  to 
place  the  tower  supporting  the  river  crossing,  and  also 
the  lightning  arresters,  on  the  roof.  A  considerable 
saving  in  structural  steel,  as  well  as  in  concrete,  was 
thus  realized  by  placing  most  of  the  high-tension  equip- 
ment in  the  building  and  on  the  roof.  Since  there  was 
room   in  the  building  to  give  the  equipment  and   eon- 


with  the  neutral  connected  without  resistance  to 
ground  through  an  oil  switch. 

The  armature  of  each  generator  has  six  temperature 
coils  embedded  in  it  for  indicating  temperature  on  the 
generator  switchboard  panels.  These  temperature  coils 
are  embedded  in  the  middle  of  the  slot  between  top  and 
bottom  conductors  and  operate  ammeters  through  varia- 
tion in  resistance  of  the  coils  caused  by  change  in 
temperature.  Each  of  the  main  generators  will  be  pro- 
vided with  steam  piping,  so  that  a  fire  in  the  generator 
may  be  smothered  by  blowing  live  steam  into  the 
ventilating  passages. 

Each  of  the  two  banks  of  main  transformers  con- 
sists of  three  single-phase  8,333-kva.  water-cooled  units, 
which  are  connected  delta  on  the  11,000-volt  side  and 
star  on  the  25,000-volt  side.  A  seventh  transformer  is 
installed  between  the  two  banks  as  a  "spare"  and  has 
water  and  oil  piping  connections.     Leads  with  connec- 
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There  arc  two  250-volt  diroct-rurront  buses,  one  desiprnated 
"exciter  bus"  and  the  other  "power  bus."  Energy  ni.iy  be  sup- 
plied to  either  of  these  buses  by  (1)  ii  300-kw.  stenni-driven  ex- 
citer. (2)  H  300-kw.  motor-driven  exciter,  or  (3)  a  50-kw.  motor- 
driven    generator.      The    two    main    generators    will    ordinarily    be 

ductors  practically  the  same  spacing  they  would  have 
had  outdoors,  and  in  addition  to  install  barriers,  it 
was  considered  that  the  reliability  should  be  consider- 
ably greater  indoors  than  outdoors. 

The  two  25,000-kva.  generators  are  rated  at  11,000 
volts  and  have  a  reactance  of  10  per  cent.  The 
generators  are  star-connected,  with  the  neutral  of  each 
generator  connected  to  a  neutral  bus  through  an  oil 
switch  and  the  bus  grounded  through  a  resistance  of 
4  ohms. 

The  two  neutral  oil  switches  are  electrically  inter- 
locked so  that  only  one  generator  may  be  grounded 
at  a  time.  Each  generator  is  cooled  by  washed  air 
supplied  by  a  separate  fan,  the  air  washer  and  fan 
being  in  the  generator  foundation.  This  air  is  taken 
either  from  the  condenser  pit  or  from  the  outside  and 
discharged  from  the  bottom  of  the  generators  into  the 
intake  to  the  forced-draft  fans.  The  house  generator  is 
rated  at  2,500  kva.,  2,300  volts,  and  is  star-connected 


e.xcited  from  one  of  the  two  300-kw.  sets,  the  other  being  kept  In 
reserve.  The  house  generator  will  ordinarily  be  excited  by  the 
.50-kw.  set.  The  direct-current  power  bus  may  in  addition  be 
supplied  through  a  50-kw.  battery-charging  set,  which  is  ordi- 
narily   kept    Hoating    on    the    storage    battery    to    supply    this    bus. 

tors  are  arranged  so  that  the  "spare"  may  be  quickly 
connected  to  replace  any  transformer  in  either  of  the 
two  banks. 

The  house  transformers  consist  of  two  banks  each 
with  two  1,000-kva.  single-phase  water-cooled  units 
connected  in  open-delta.  The  two  banks  of  house  trans- 
Tormers,  or  the  house  generator  and  one  transformer 
bank,  will  carry  the  load  at  present,  so  a  spare  trans- 
former is  not  necessary.  Arranging  the  transformers 
in  two  open-delta  banks  gives  a  more  reliable  arrange- 
ment than  installing  them  as  one  closed-delta  bank  with 
a  spare,  since  a  second  set  of  oil  switches  and  leads  is 
thus  provided,  and  the  time  required  to  connect  the 
spare  in  place  of  one  of  the  three  operating  transformers 
in  case  of  failure  is  eliminated.  When  the  station  is 
extended  a  third  transformer  will  be  added  to  each  bank, 
thus  making  them  closed-delta  banks. 

Each  transformer  has  water-flow  alarm  and  tempera- 
ture alarm,  so  that  if  the  water  should  stop  or  the 
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temperature  get  too  high  a  bell  will  ring  in  the  operat- 
ing room.  Each  transformer  has  also  an  indicating 
and  a  curve-drawing  thermometer  on  the  transformer 
case  and  four  temperature  coils  from  which  leads  are 
brought  to  indicate  temperature  on  the  switchboard  in 
the  operating  room.  These  coils  are  mounted  near  the 
top  of  the  main  coils  in  the  hot  oil. 

The  neutral  of  each  main  bank  is  connected  to  a 
neuti-al  bus  through  an  oil  switch,  and  the  neutral  bus 
is  grounded  through  a  resistance  of  28.8  ohms  having 
a  current  capacity  of  300  amp.  for  two  minutes.  This 
resistance  consists  of  stacks  of  grids  such  as  are  used 
on  street  cars.  There  is  on  the  switchboard  a  curve- 
drawing  ammeter  to  record  the  total  current  flowing  to 
ground  and  an  indicating  ammeter  to  show  the  current 
flowing  from  each  transformer  bank  to  ground.  When 
the  current  to  ground  reaches  a  certain  value  a  lamp 
is  lighted,  and  when  it  reaches  a  certain  larger  value 
a  gong  is  sounded.  The  operator  can  then  select  the 
grounded  circuit  from  the  indications  of  the  ammeters, 
of  which  there  are  three  for  each  2.5,000-volt  line,  and 
disconnect  it. 

Circuit  Breakers  Have  High  Rupturing  Capacity 

The  circuit  breakers  have  exceptionally  high  ruptur- 
ing capacity,  being  designed  especially  for  this  station. 
Each  breaker  is  provided  with  disconnecting  switches, 
so  that  it  may  be  isolated  for  inspection  or  repairs.  The 
25,000-volt  breakers  are  Westinghouse  type  "0-21"  and 
are  guaranteed  to  rupture  13,500  amp.  at  25,000  volts 
two  times  with  a  two-minute  interval  and  then  be  in 
condition  to  be  closed  and  carry  rated  current  until  it 
is  practicable  to  make  inspection  and  necessary  adjust- 
ments. The  contacts  are  of  the  brush  type,  with  the 
tips  of  the  leaves  toward  the  center,  so  that  the  mag- 
netic force  of  a  short-circuit  current  will  force  the  leaf 
contacts  down  on  the  movable  solid  contacts,  rather  than 
tend  to  separate  them,  as  would  be  the  case  if  the  tips 
were  turned  outward  according  to  usual  practice.  These 
switches  are  provided  with  bushing-type  current  trans- 
formers, are  frame-mounted,  and  each  switch  is  in- 
stalled in  a  separate  compartment  10  ft.  x  12  ft.  x  25  ft. 
(3  m.  X  3.6  m.  x  4.5  m.)  high,  having  walls  of  3-in. 
(7.5-cm.)  channel  studs  with  ribbed  metal  lath  and 
plaster  on  each  side.  The  leads  and  bushings  in  these 
switches  will  withstand  a  test  of  125,000  volts  for  one 
minute,  and  the  assembled  switch  a  test  of  100,000 
volts. 

The  11,000-volt  switches  are  type  "0-2"  and  are  guar- 
anteed to  rupture  23.000  amp.  at  11,000  volts.  These 
switches  are  mounted  in  concrete  cells  and  are  back- 
connected.  They  have  tanks  which  are  duplicates  of 
the  tanks  of  the  "0-21"  switches  mentioned  above. 
Each  pole  has  four  terminals  and  contacts,  which  are 
operated  as  two  parallel  paths.  The  disconnecting 
switches  for  the  type  "0-2"  switches  are  arranged  so 
that  the  opening  of  one  door  exposes  all  of  the  discon- 
necting switches  which  must  be  opened  to  disconnect 
the  oil  switch,  and  this  door  is  interlocked  with  the  oil 
switch  so  that  it  cannot  be  opened  unless  the  oil  switch 
is  open. 

All  of  the  circuit  breakers  are  operated  by  means  of 
solenoids  energized  by  250  volts  direct  current  and  are 
controlled  from  the  operating  room.  Direct  current  i.s 
used  for  automatic  tripping,  in  order  to  avoid  the  com- 
plication in  relays  and  wiring  required  for  alternating- 
current  tripping. 

Further  discussion  of  the  electrical  features  of  the 


Springdale  plant  covering  the  use  of  balanced  relays 
for  generator  and  transformer  protection,  interlocking 
doors  over  disconnecting  switches  to  prevent  the  acci- 
dental opening  of  a  disconnecting  switch  under  load,  a 
grounding  device  for  protecting  linemen  when  working 
on  the  25,000-volt  lines,  a  total  station  load  indicator 
for  installation  at  points  distant  from  the  switchboard 
and  information  regarding  the  130,000-volt  transmis- 
sion lines  will  appear  in  an  early  issue. 


Readers '  Views  and 
Comments 


Actual  Cost  Versus  Reproduction  Cost 
in  Public  Utility  Appraisals 

To  the  Editor  of  the  Electrical  World: 

Sir:  An  editorial  in  the  Aug.  21,  1920,  issue  of 
the  Electrical  World  advocates  the  actual  or  historical 
cost  as  the  only  sound  basis  of  valuation  of  public 
utility  properties  for  rates  and  return.  The  editorial 
very  properly  says :  "Increases  in  rates  due  to  increased 
operating  costs  bear  no  relation  to  investment  and 
must  therefore  be  justified  on  operating  facts  alone." 
With  this  statement  I  agree,  but  I  cannot  agree  with 
the  former  one. 

If  a  public  utility  property  were  a  simple  unit  of 
definite  life,  with  the  initial  installation  made  at  pre- 
war prices,  and  an  additional  installation  of  100,  50 
or  25  per  cent  capacity  was  installed  at  one  time  at 
present-day  prices,  also  going  out  of  service  on  a 
definite  date,  say  twenty  years  hence,  then  total  cost 
on  which  to  base  a  return,  depreciation,  etc.,  could  be 
readily  determined  and  adjusted.  Unfortunately,  a 
public  utility  property  is  a  very  complex  unit,  made 
up  of  innumerable  parts  with  varying  periods  of  life, 
some  with  a  plus  salvage  value  and  others  with  a  minus 
salvage  value.  Furthermore,  the  property  is  constantly 
changing.  At  one  time  a  large  or  small  addition  is 
made  to  the  steam  generating  plant  if  the  property 
is  of  this  description;  at  another  time  an  addition  is 
made  to  the  electric  generating  plant,  and  at  still 
another  a  whole  or  part  of  a  substation  is  added. 
Almost  continuously  transmission  or  distribution  lines 
are  being  added,  altered  or  removed.  After  a  cycle 
of  ten  years  from  the  beginning  of  operation  replace- 
ments begin  for  any  of  a  number  of  causes.  Cross- 
arms,  pins  and  insulators  may  be  replaced  once  or 
twice  during  the  life  of  poles,  poles  noay  be  replaced 
once  or  twice  during  the  life  of  buildings,  and  so  on. 

In  a  growing  city  vdth  an  increasing  density  of 
business  after  a  number  of  years  the  original  installa- 
tion loses  its  identity  and  becomes  part  of  a  complex 
whole,  some  parts  of  which  wear  out  and  have  to  be 
replaced  each  year,  and  it  becomes  (litficult  to  keep  track 
of  and  accurately  to  separate  charges  to  maintenance, 
depreciation,  betterments  or  e.xtensions. 

In  the  early  days  capital  accounts  were  very  crude. 
Today  they  are  much  improved,  but  even  today,  owing 
to  the  inherently  complicated  nature  of  the  physical 
property,  it  is  almost  impossible,  except  at  a  prohibitive 
expense,  to  keep  up  from  day  to  day  or  year  to  year 
an  accurate  cost  of  property.     While  we  had  a  reason- 
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ably  stable  dollar  it  was  difficult  enough,  but  since  our 
dollar  has  started  fluctuating  so  badly,  what  would  an 
accurate  sum  representing  cost  of  property  in  dollars 
made  up  of  100-cent  dollars,  80-cent  dollars,  50-cent 
dollars  and  all  intermediate  values  mean?  Unless  the 
payment  for  utility  service  is  measured  in  terms  of 
dollars  of  the  same  value  as  is  the  property,  how  can 
any  eouitable  conclusions  be  reached? 

Some  will  raise  the  point  that  more  than  50  per  cent 
of  the  investment  in  public  utilities  is  on  borrowed 
capital  which  wsxs  paid  in  old-fashioned  pre-war  100- 
cent  dollars,  and  that  when  those  obligations  mature 
they  will  be  paid  in  present-day  42-cent  to  50-cent 
dollars.  However,  they  won't  be;  they  can't  be;  there 
isn't  a  chance.  Utilities  are  not  in  such  a  fortunate 
position.  New  securities  will  have  to  be  issued  for 
the  old  and  at  materially  higher  interest  rates,  together 
with  brokerage  and  other  costs  of  refunding.  Fur- 
ther, owing  to  the  present  money  market,  many  of 
those  securities  which  were  bought  at  par  are  now 
down  in  the  sixties  and  seventies  and  if  a  holder  is 
obliged  to  sell  at  this  time,  as  many  uxe,  if  sold  at  70, 


Original    cost    in    1900     (estimated    twenty-year 

life)    $350,000 

Estimated  reproduction  cost  eji)y  in  1920,  by  coi.- 

sulting  engineer  for  company 615,000 

Commssion  engineers'  estimated  historical  repro- 
duction cost $257,000 

Deduction  by  commission  engineers  of  investment 
allocated  strictly  to  electrical  energy  genera- 
tion             42,000 

Net  estimated  historical  reproduction  cost  by  com- 
mission engin'-ers $215,000 

Deduction  for  accrued  depreciation  Dy  commission 
engineers  (aciiiiitting  property  to  be  in  100  per 
cent  service  condition)    38,000 

Present  value  of  heating  plant  by  commission 
engineers,  recommended  as  basis  for  future 
rates    $177,000 

Original  investment  in  old-fash'oned  pre-war 
dollars,  $350,000  converted  into  present-day 
dollars    $615,000 

Replacement  of   plant  out  of  now  capital   due  to 

nothing  being  available  from  earnings 615,000 

Total  investment,  physical  property  only,  end  of 
1920,    original    and    replacement,    in    terms    of 

present-day  dollars    $1,230,000 

(Deficits    in    operation    and    fair    return    would    exceed 

original  cost,  but  were  not  considered  by  the  commission's 

staff.) 

the  proceeds  will  only  buy  35  per  cent  as  much  food, 
clothing,  etc..  as  the  investor  could  have  bought  when 
the   investment  was   made. 

Some  men  argue  that  if  reproduction  cost  is  to  be 
used  as  a  basis  instead  of  historical  cost,  then  the 
value  of  the  outstanding  bonds  and  return  to  bond- 
holders should  be  increased  proportionately,  othersvise 
the  stockholders  will  get  all  the  benefits.  If  that  could 
be  brought  about  with  equal  justice  guaranteed  to  the 
stockholders,  it  would  have  a  ver\'  beneficial  effect  upon 
the  public  utility  security  market,  particularly  upon 
the  value  of  present  outstanding  bonds;  but  I  have 
never  found  any  one  who  could  figure  out  how  this  could 
safely  be  done. 

The  injustice  of  original  cost  of  property  as  a  basis 
for  present  and  future  rates  can  best  be  illustrated  by 
an  extreme  case  in  which  the  commission  required 
appraisals  to  be  made.  Above  is  a  tabulation  of  figures 
introduced,  which  are  not  exact  but  approximate. 


Assuming  that  the  engineers  for  the  company  and 
the  engineers  for  the  commission  were  equally  com- 
petent and  conservative  and  that  the  difference  between 
their  figures  is  mainly  due  to  one  using  reproduction 
cost  and  the  other  estimated  historical  cost  less  depre- 
ciation, would  any  fair-minded  man  competent  to  pass 
judgment  on  such  matters  say  that  $177,000,  or  even 
$215,000,  would  be  an  adequate  sum  or  value  on  which 
to  base  present  and  future  heating  rates  in  this  case? 

An  enterprise  in  which  ordinary  business  judgment 
has  been  exercised  in  its  conception  and  which  is  as 
closely  regulated  as  a  public  utility  ought  to  be  allowed 
a  value  at  all  times  equal  to  at  least  what  it  has  cost. 
Where  a  property  has  been  built  up  with  dollars  of 
varying  value,  or  even  though  the  present  reproduction 
cost  may  be  100  per  cent  greater  than  the  original  cost, 
there  is  no  enhancement  in  value  allowed  by  using 
present-day  reproduction  costs.  Compensation  is  merely 
made  for  the  decreased  value  of  the  dollar. 

Even  if  there  should  be  an  enhancement  in  value, 
the  Supreme  Court  of  the  United  States  has  repeatedly 
said  that  the  utility  is  entitled  to  it;  but  utilities  are 
having  a  hard  enough  time  getting  their  investment, 
development  expenses  and  deficits  recognized  without 
trj'ing  to  get  any  enhancement  in  value  of  investment. 

In  view  of  the  decreased  value  of  our  standard — the 
dollar — isn't  it  much  simpler,  more  accurate  and  more 
equitable  to  use  the  reproduction  cost  when  this  is 
arrived  at  by  able  engineers  of  wide  construction  and 
operating  experience,  men  of  integrity  and  good  stand- 
ing in  the  engineering  and  financial  world?  More 
attention  given  to  the  qualifications  and  fitness  of  the 
appraiser  will  give  more  weight  to  the  appraisal. 

Actual  or  historical  cost  to  me  is  unsound  because  of 
the  fluctuating  value  of  the  dollar  and  the  complex  and 
changing  nature  of  the  property  to  be  appraised.  Fur- 
ther discussion  on  this  important  subject  by  those  well 
qualified  to  express  an  opinion  will  be  helpful. 

Harold  Almert, 

Chicago,    111.  Consulting    Engineer. 


Excess  Profits  Tax  Discriminatory 

To  the  Editor  of  the  Electrical  World: 

Sir:  The  excess  profits  act  vitally  affects  the  amount 
of  taxes  paid  by  a  corporation  whose  capital  stock  is 
issued  for  patent  rights,  compelling  such  a  corporation 
to  pay  a  higher  tax  than  other  corporations.  The  act 
provides  that  an  8  per  cent  exemption  of  income — i.e., 
an  exemption  of  8  per  cent  of  the  invested  capital — plus 
$3,000  shall  be  allowed  a  corporation;  but  the  act  goes 
on  to  say  that  intangible  property  shall  be  considered  as 
invested  capital  only  to  the  extent  of  25  per  cent  of  the 
capital  stock  issued,  and  it  defines  patents,  etc.,  as 
intangible  property.  Thus  it  is  clear  that  a  corporation 
whose  property  consists  of  patent  rights  and  other 
intangible  property  will  receive  an  exemption  less  than 
the  company  whose  assets  are  of  a  tangible  nature.  This 
is  highly  discriminatory.  The  ordinary  company  will 
receive  an  income  exemption  of  8  per  cent  on  100  per 
cent  of  its  capital,  whereas  the  company  founded  on 
patented  inventions  might  receive  only  8  per  cent  exemp- 
tion on  25  per  cent  of  its  capital,  or,  in  other  words,  2 
per  cent  of  its  100  per  cent  capital.  The  tax  thus  places  a 
penalty  on  corporations  organized  to  develop  patented 
inventions.  All  this  is  simply  another  reason  why  the 
excess  profits  tax  should  be  repealed.    Jerome  Remtz. 

Brooklyn,  N.  Y. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Wire  Screens  on  Ends  of  Choke  Coils 
Keep  Out  Birds 

TROUBLE  used  frequently  to  be  caused  on  the 
lines  of  the  Utah  Power  &  Light  Company  of 
Salt  Lake  City  by  birds  building  their  nests  in  choke 
coils  in  regions  where  trees  are  not  plentiful.  This 
nuisance  has  been  abolished  by  placing  galvanized- 

17  Turns 
N2  4  6a  Iv.  Iron  Iron  Wire 


BIRDS   CANNOT   BUILD   NESTS   IN   THIS   15,000-VOLT   CHOKE  COIl 

wire  screens  over  the  ends  of  the  coils.  These  screens 
are  of  J-in.  (13-mm.)  mesh,  cut  in  a  circular  shape 
and  fastened  to  the  end  turns  of  the  choke  coils. 

The  choke  coil  in  the  illustration  is  designed  for 
25  amp.  on  a  15,000-volt  line.  It  is  made  of  seventeen 
turns  of  No.  4  galvanized-iron  wire,  bent  into  cylin- 
drical shape  7i  in.  (19  cm.;  in  diameter.  The  distance 
from  center  to  center  of  the  insulators  is  13i  in.  (34.3 
cm.).  At  the  top  and  bottom  of  the  coils  are  clamps 
made  of  two  strips  of  fiber  which  hold  the  turns  of 
the  coils  properly  separated.  The  ends  of  the  coil 
are  held  in  blocks  mounted  on  top  of  the  insulator 
caps  by  means  of  i:;-in.  (8-mm.)  bolts.  To  the  same 
blocks  are  bolted  lugs  for  receiving  the  line  wire. 
Utah  Power  &  Light  Co.,  P.  P.  AsHWORTH, 

Salt  Lake  City,  Utah.  Distribution  Engineer. 


Plant  Efficiency  Improved  by  Conserving 
Drippings  from  Auxiliaries 

BY  THE  use  of  a  hot  well  into  which  the  drippings 
from  all  auxiliaries  and  all  condensation  are  drained 
by  gravity  the  make-up  water  in  an  Iowa  central  station 
has  been  reduced  from  more  than  5  per  cent  to  about 
I'l  per  cent.  Furthermore,  the  temperature  of  the 
make-up  water  has  been  increased  from  an  average  of 
185  deg.  Fahr.  (85  deg.  C.)  to  218  deg.  Fahr.  (103  C). 
The  evaporation  of  the  plant  is  from  about  500,000 
lb.  to  700,000  lb.  (225,000  kg.  to  315,000  kg.)  every 
twenty-four  hours,  and  the  capacity  of  the  hot  well  or 


surge  tank,  as  it  is  called,  is  30,000  lb.  (13,500  kg.). 
The  tank  is  built  of  a  double  thickness  of  concrete  with 
tar  paper  in  between,  and  there  is  a  manhole  cover  on 
the  top  to  permit  of  cleaning.  A  small  motor-driven 
centrifugal  pump  circulates  the  water  from  the  surge 
tank  to  the  feed-water  heater,  and  the  water  passes 
through  an  oil  separator  before  entering  the  tank. 
There  is  a  2i-in.  (63-mm.)  pipe  line  from  the  tank  to 
the  pump  and  a  3-in.  (76-mm.)  overflow  from  the  hot- 
water  heater  to  the  tank. 

This  plant  supplies  a  hot-Vi^ater  heating  system,  and 
before  the  surge  tank  was  installed  much  exhaust  steam 
was  wasted  in  summer.  Now  all  surplus  steam  is  used 
to  heat  feed  water  and  a  great  saving  has  been  effected 
even  in  the  winter  months.  The  surge  tank  provides  a 
large  hot-water  reserve,  which  is  of  much  help  in  main- 
taining steam  pressure  in  the  face  of  large  and  un- 
expected calls  for  power.  William  Reinhardt. 
Iowa  Railway  &  Light  Company, 

Boone,  la. 

Transformer  Installation  that  Provides 
Clear  Working  Space 

ABSOLUTELY  clear  working  space  is  provided  in  the 
.  mounting  for  two  6,600-volt  transformers  shown  in 
the  accompanying  drawing.  In  the  mounting  the 
primary  wires  are  brought  down  over  the  ends  of  the 
cross-arms,     where     they     are     supported     rigidly     on 
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LINEMEN    CANNOT   ACCIDENTALLY   TOUCH    PRIMARY    WIRES 

brackets.  They  are  inclosed  in  garden  hose,  which  is 
split  at  the  lowest  point  to  allow  escape  of  water.  The 
transformer  is  mounted  on  the  secondary  arm  and  the 
secondary  connections  are  all  on  the  transformer  side 
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of  the  pole.  On  the  back  of  the  pole  the  only  high-ten- 
sion wires  within  reach  of  the  workman  are  at  the  fuse 
boxes.  P"'uses  can  be  replaced  by  a  man  who  is  below 
all  the  conductors  so  that  he  is  out  of  danger  in  case  of 


MATKUIAI,  REQl'IKKI)  KOR  SAl  T.  MorNTINll  OF 
1 10-VOI.T  TRANSFORMERS 


•WO  6,600/220- 


Twi>  6,600-v(iIt  rroHH-nrnis.  3i  in.  x  41  in.  x  8ft.  6in. 

»  Uw  Mprciul  tmimfornHT  crot*B-arni. 

l'\nir  Hpticc  IjlcK'ks.  3i  in.  x  41  in. 

l''our  rroH.s-nrni  brnri*M,  t|  in.  x  i  in.  x  28  in, 

Fourti'i'ii  6,600-vc)lt  inHulatorn.  TlioiniiH  No.  1009. 

Six  110-220-volt  inMuiatorH.  Tlioiima  No.  1077. 

.Sixteen  inMiiIiitor  pinH,  IJ  in.  x  9  in. 

IliKlit  wood  briickrtH. 

Six  innt'hinr  holtn,  t  in.  x  18  in.  avtv 

l'"our  iim(-hin<>  boltw,  I  in.  x  4  in. 

'I'wo  laK  holf.s.  J  in.  X  4  in. 

Twrlvr  Hquan-  waslirrw  for  I  in.  .lolta,  21  in.  x  21  in. 

Two  1  10-220-volt  <roMM-arni8,  31  in.  x  41  in.  x  7  ft. 

l-'oiir  rovin<l  waslnTM  for  i  in.  bolt«. 

( )nc  Rrouiitl  rod  ( J  in.  galvanized  i.on  pipe),  j  in.  x  8  ft.  ave. 

40  f(.  groun<l  wire.  No.  4  weatherproof  copper. 

3S  ft,  prinmry  wire. 

25  ft    seeondary  wire. 

30  ft.  i  in.  riihl)er  Rurden  hose, 

.Sixteen  8jiike{<  for  braekets,  20  d.  and  12  d. 

Three  epikes  for  tranafornier  eroi^B-arm,  60  d. 

Twenty  wire  nfapIi'H. 

Tiiree  6,600-volt  nriniary  eut-outs. 

.Six  wrouRht-iron  nanKerw  for  eut-out.s,  j'j  in.  x  M  in,  x  22  in. 

Two  tran.-^fornitTH  ami  hangers,  complete. 

S-ft.  ground  wire  niuldioK. 


flashes  or  short  circuits.  He  can  work  on  secondary 
wires  without  danger  of  coming  into  contact  with  the 
primary  conductors.  It  will  be  noted  that  the  entrance 
bushings  on  the  6,600-volt  cut-out  boxes  have  beer 
changed  to  allow  the  leads  from  the  primary  line  to 
enter  near  the  top  of  the  box.  Although  this  is  6,600- 
volt  construction  the  same  plan  can  be  used  on  circuits 
of  lower  voltage  and  also  for  single  transformers. 


Simplifie*!  Low-Cost  SubsUitiou 

ECONOMY  of  material  is  the  keynote  in  the  design 
of  the  Cochrane  12,000-kva.  auto-transformer  sta- 
tion connecting  the  6G-kv.  transmission  lines  of  the  Wis- 
consin-Minnesota Li.ght  &  Power  Company  with  the 
44-kv.  lines  of  the  Wisconsin  Railway,  Light  &  Power 


_U4 . 


7^  YWv'rrr^^'' 


EVEN  LARGE  Sl'BSTATION   ARRANGEMENTS  CAN   BE  SIMPLIFIED 

Layout  of  12,000-kviu  ."substation  connecting- Wisconsin-Minnesota 
i.isht  &    i'ower  and  Wisconsin   Railway   Liight  &    Power   systuns. 

Company,  near  Winona,  Minn.  Two  four-pole  structures 
support  the  two  sets  of  disconnecting  switches,  one  of 
the  structures  also  providing  place  for  the  oil  switch 
on   the   incoming   66-kv.   line,    the    66-kv.    circuit   first 


coming  to  the  air-break  switch,  then  looping  through 
the  oil  switch  and  direct  to  the  pipe  framework  of 
standard  inch  pipe  and  fittings  supporting  the  trans- 
former wiring.  The  drawing  shows  the  simplicity  of 
the  arrangement  very  clearly.  The  transformers  are 
mounted  on  a  12-in.  (30-cm.)  concrete  slab  which  also 
supports  the  framework  carrying  the  transformer  wir- 
ing. The  lightning  arresters  have  the  standard  mount- 
ings furnished  by  the  manufacturer. 


Two  Transformers  Used  in  Place  of 
Damagetl  Balance  Coil 

BY  USING  two  transformers  to  replace  a  burned- 
out  balance  coil  a  serious  shutdown  in  one  of  the 
direct-current  substations  of  the  Denver  Gas  &  FAec- 
tric  Light  Company  was  avoided  some  time  ago.  The 
coil  on  the  generator  of  a  new  1,800-kw.,  550/275-volt, 
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TWO    TRANSFORMERS    IN    SERIES    CORRECT    AN     I'NBALANCE 
OK  400   AMP. 

three-wire  motor-generator  set  failed  shortly  after 
the  machine  had  been  installed.  When  the  core 
was  pulied  the  coil  was  found  to  have  been  damaged 
past  repairing,  and  with  a  four-month  manufacturer's 
delivery  on  a  new  coil  some  scheme  of  operation  with- 
out the  coil  was  necessary. 

Two  plans  looked  possible — to  generate  at  550  volts 
and  let  the  unbalance  fall  on  the  other  machines,  or 
to  try  using  transformers  in  place  of  the  damaged 
lialance  coil.  The  second  plan  looked  to  be  the  most 
feasible,  but  no  single  transformer  was  to  be  had 
capable  of  carrying  the  necessary  10  per  cent  unbal- 
ance of  400  amp.  It  was  therefore  decided  to  tr>-  two 
in  series. 

The  slip-ring  frequency  on  the  generator  was  40 
c:'cles,  and  the  effective  voltage  was  0.707X550=390 
volts.  The  50-kw.,  60-cycle,  2,300-1 10/220-volt  di.stri- 
bution  transformers  were  set  in  place  and  connected 
as  shown  in  the  sketch,  with  the  windings  crossed. 
The  transformers  were  rated  at  228  amp.,  but  as  the 
unbalance  divides  between  them,  more  than  sufficient 
capacity  was  secured  for  the  400  amp.  unbalanced 
current. 

With  the  connections  shown,  as  may  be  seen  by 
following  the  arrows,  no  resultant  flux  is  produced 
in  the  coil  by  the  unbalanced  current,  there  is  no 
choking  of  the  pulsating  unbalance  current,  and  no 
dangerous  voltages  are  induced  in  the  high  voltage 
winding.  W.  D.  Hardaway, 

Assistant  Electrical  Engineer. 
Denver  (Col.)  Gas  &  Electric  Light  Company. 
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Industrial  Applications 


The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Slotting  Tool  with  Intercliangeab?e 
Tool-Steel  Blades 

FOR  slotting  commutators  the  writer  has  made  a 
device  with  a  tool-steel  blade  which  can  be  taken  out 
for  sharpening  or  replaced  with  blades  of  different 
thickness  for  differently  sized  slots.  This  device  is  made 
from  an  iron  rod  10  in.  (25  cm.)   long,  into  one  end  of 


CUTTING    TOOL    OF    THIS    BLOTTER    IS    REMOVABLE 

which  a  square  hole  is  cut  to  hold  a  l-in.  (6.4-mm.) 
piece  of  tool  steel.  The  rod  is  drilled  and  tapped  to  take 
a  setscrew  which  holds  the  tool-steel  cutter  in  position. 
By  lifting  the  setscrew  the  cutter  may  be  taken  out 
and  ground  so  that  a  sharp  tool  may  be  had  at  any 
time.  Several  of  these  blades  have  been  made  with 
cutting  edges  of  different  widths  for  working  on  com- 
mutators with  correspondingly  wide  .slots. 

New  York,  N.  Y.  W.  A.  Harris. 


Determining  Economical  Interval  for 
Cleaning  Lighting  Fixtures 

THE  interval  that  should  elap.se  between  times  of 
cleaning  lighting  equipment  in  order  to  insure  the 
greatest  economy  depends  on  the  cost  of  energy,  the 
burning  hours  per  day,  the  loss  of  light  due  to  dirt 
and  the  cost  per  cleaning.  Such  a  period  is  calculated 
in  thp  following  example,  worked  out  for  a  large  office 
building  with  200-watt  lamps,  where  energy  costs  5 
cents  a  kilowatt-hour,  the  lamps  burn  on  an  average  six 
hours  a  day,  the  loss  of  light  on  account  of  dirt  is  as 
shown  in  the  table  reproduced  and  the  cost  of  wiping 
is  5  cents  and  that  of  wa.shing  10  cents  for  each  unit. 
It  is  assumed  that  the  lamps  are  washed  every  twelve 
weeks  and  that  it  is  desired  to  know  how  often  in  addi- 
tion they  should  be  wiped  off. 

Total  kilowatt-hours  consumed  := 

(6  hours  X  6  days  X   12  weeks  x  200  watts) 
-;-  1,000  =  8C.4  kw.-hr. 
Case   A. — Fixtures  wiped  every   two   weeks,   washed   every 
twelve  weeks: 

Cost  of  cleaning,  5-t-5  +  5-|-5-l-5  +  10  —  35  cents. 

Equivalent  power  loss,  4  per  tent   (from  curve),  or  86.4 
X  0.04  =  3.45  kw.-hr. 

Cost  of  lost  energy,  3. 40   X   5  :^  17.3  cents. 
Case  B. — Fixtures  wiped  every  three  weeks,  washed  every 
twelve  weeks: 

Cost  of  cleaning,  5  -f  5  -)-  5  -)-  10  =  25  cents. 

Equivalent  power  loss,  5J   per  cent,  or  86.4    X    0.055   = 
4.75  kw.-hr. 

Cost  of  lost  energy,  4.75  x  5  =  24  cents. 


Case  C. — Fixtures  wiped   every  four   weeks,   washed  every 
twelve  weeks: 

Cost  of  cleaning,  5  -|-  5  -f  10  =  20  cents. 

Equivalent   power   loss,   7    per   cent,   or   86.4    x    '^  07    = 
6.05  kw.-hr. 

Cost  of  lost  energy,  6.05   x   5  =  30  cents. 
Case   D. — Fixtui'es   wiped   every   six    weeks,   washed   every 
twelve  weeks,  are  calculated   similarly  and  the  values  are 
plotted  as  shown  in  the  curves. 
Case  E. — Fixtures  washed  every  twelve  weeks. 

The   two   curves   showing  graphically  the   results  of 
these  calculations  cross  at  a  point  slightly  beyond  the 
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three-week  period;  therefore  any  cleaning  period 
greater  than  this  value  represents  a  saving,  indicated 
by  the  distance  between  the  two  curves.  Considering 
average  conditions  and  typical  equipment,  the  fixtures 
in  an  office  should  be  wiped  out  at  leabt  once  every 
month  and  removed  for  careful  washing  once  every 
three  or  four  months. 

Cost  of  cleaning  varies  with  the  type  of  equipment 
and  labor  charges.  As  typical  figures  for  industrial 
plants  with  direct- 
lighting  reflectors, 
from  3  to  5  cents  for 
cleaning  might  be 
considered  as  average. 
The  figures  used  here 
were  obtained  in  a 
large  office  building 
having  semi-indirect 
units  of  a  fairly  sim- 
ple design,  where  the 
cost  of  wiping  lamps 
and  reflectors  with  a 
damp  cloth  and  then 
drying  is  approxi- 
mately 5  cents  per 
unit.  Removing  the 
semi-indirect  bowl 
and  carefully  washing 
costs       approximately 

10  cents.  The  table  presents  figures  on  the  approximate 
loss  of  light  for  various  lighting  .«yslems  ba.sed  on  aver- 
age office  conditions  in  an  industrial  city. 

This  information  was  compiled  by  A.  L.  Powell  of  the 
lighting  service  department  of  the  Edison  Lamp  Works 
of  General  Electric  Company. 
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Serviceable  Trolley  ami  Runway 

AN  INEXPENSIVE  runway  and  trolley  which  has 
L  proved  very  successful  in  movinjr  heavy  pieces  of 
apparatus  in  a  St.  Louis  shop  is  supported  by  eyebolts 
fastened  to  the  ceilinK-  Channel  irons  bolted  on  each 
side  of  the  eyebolts  form  the  runway,  and  the  trolley 
consists  of  a  trianfrular  piece  of  steel  suspended  from 
and  between  the  channel   irons  on  four  rollers  at  two 


^   . 


Runway 


i  Shaft 


i-C.  4 lb: 


[| 


r"^  Steel  Roller 


'4"  Bolt 


Trolley 


DETAILS  OF  TROLLEY  AND   RUNNER  FOR   HANDLING 
HEAVY  ELECTRICAL  MACHINERY 

corners  of  the  trolley.  A  chain  block  is  hooked  into  a 
hole  at  the  lower  corner  of  the  triangular  trol'ey  for 
the  purpose  of  raisinir  the  load,  which  can  then  be 
pushed  alonp.  If  a  Ki'cater  distance  must  be  traversed 
than  the  length  of  runway  between  two  points  of  sup- 
port the  load  is  lowered  when  the  eyebolt  is  reached 
and  picked  up  again  on  the  trolley  from  an  adjacent 
runner. 

The  eyebolts  were  cast  in  position  in  the  concrete 
ceiling  as  shown  in  the  "'lustration.  This  installation 
was  designed  to  lift  4,000  lb.  (1,800  kg.). 

Walter  H.  Millan, 
Superintendent  of  Substations. 
Union  Electric  liight  &  Power  Company, 

St.  Louis,  Mo. 


Safe  Construclion  for  Coal-Mine 
Distribution  Circuits 

FOR  safe  operation  of  alternating-current  coal-cutting 
equipment  several  recommendations  have  been  made 
by  the  United  States  Bureau  of  Mines.  The  recom- 
mendations applying  to  machine-feeder  circuits  state 
that  five  systems  may  be  employed  as  described  below: 

1.  Use  lead-sheathed  cable  armored  with  steel  wire 
or  steel  tape  buried  along  the  rib  or  supported  either 
on  the  rib  or  props.  Connections  to  mi.iing  machines 
can  be  made  at  suitable  junction  boxes  placed  at  con- 
venient intervals. 

2.  Use  rubber-covered  wire  installed  in  iron  conduit 
with  junction  boxes  at  convenient  intervals.  The  joints 
in  the  conduit  should  be  leaded  or  otherwise  water-tight 
and  the  conduit  should  be  so  supported  as  to  afford 
drainage  in  case  moisture  collects  on  it.  The  conduit 
should  be  well  grouuLCd. 

3.  Use  separate  wires  installed  on  the  roof  back  of 


the  timbers  of  props  on  the  "gob"  side  of  the  entry. 
Such  wires  should  be  protected  by  a  narrow  board  sup- 
ported on  edge  in  hooks  formed  on  the  ends  of  iron 
pins  wedged  in  drill  holes  in  the  roof. 

4.  Use  separate  wires  installed  on  the  "gob"  side  of 
the  timbers.  Such  lines  should  be  completely  pro- 
tected by  boards  to  prevent  accidental  contact  with 
them. 

5.  Use  unguarded  circuits,  either  of  bare  or  insulated 
wire.  Such  circuits  should  be  placed  sufficiently  high 
or  far  enough  to  one  side  of  the  road  or  traveling  way 
to  eliminate  the  possibility  of  accidental  contact.  Rub- 
ber or  weatherproof  insulation  should  not  be  considered 
as  a  protection  against  electric  shock. 

Armored  cables  and  conduit  may  be  supported  by  iron 
hooks  attached  to  timber,  roof  or  side  of  entr>'.  Sepa- 
rate conductors  should  be  supi)Orted  on  porcelain  insu- 
lators placed  at  sufficient  intervals  to  keep  the  lines 
away  from  timbers,  coal  and  slate,  and  from  each  other. 
For  440-volt  circuits  the  minimum  size  of  wire  should 
be  No.  4  B.  &  S.  gage  and  for  220-volt  circuits.  No.  1. 
In  case  the  length  of  the  circuit  is  in  excess  of  2,000  ft. 
(600  m.),  or  more  than  two  machines  are  connected  to 
the  circuit,  the  size  of  conductor  should  be  increased 
proportionally. 

The  following  recommendations  are  made  with  re- 
spect to  transformer  installations:  (1)  If  transformers 
are  so  located  as  to  pre.«ent  any  hazard  due  to  acci- 
dental contact,  they  should  be  placed  in  a  locked  inclos- 
ure.  (2)  Lightning  protection  and  disconnecting 
switches  should  be  provided  on  the  high-voltage  or 
incoming  side  of  all  transformers.  (3)  The  casings 
of  all  transformers  should  be  provided  with  a  ground 
connection  separate  from  that  provided  for  the  light- 
ning arresters.  (4)  Transformers  connected  in  delta 
or  open  delta  should  not  have  their  secondaries 
grounded. 

It  is  suggested  that  new  installations  use  nominal  volt- 
ages of  230  for  alternating  current  and  250  for  direct 
current  in  the  operation  of  coal-cutting  and  other  port- 
able equipment. 


Improper  Electroiles  Will  Stick  in 
Operating  Brass  Furnace 

TROUBLE  from  zinc  clogging  the  electrode  holes 
in  a  rocking  brass  furnace  of  a  large  brass  mill 
was  recently  found  to  be  caused  by  employing  electrodes 
of  poor  t|uality.  This  one-ton  Detroit  furnace  is  used 
for  melting  brass  in  the  casting  shop.  Owing  to 
the  high  percentage  of  zinc  in  some  of  the  mixtures, 
difficulty  was  experienced  with  zinc  in  a  volatile  state, 
cooling  around  the  electrodes  and  thus  clogging  the 
electrode  holes,  making  it  almost  impossible  to  withdraw 
the  electrodes  from  the  furnace.  Investigation  showed 
that  the  trouble  was  made  serious  by  the  use  of  a  poor 
class  of  electrodes,  which  peeled  away  at  the  electrode 
holes  through  the  furnace  and  left  a  large  space  for 
the  zinc  to  (x^cupy.  Since  the  use  of  4-in.  (10-cm.) 
graphite  electrodes  selected  and  turned  to  size  there 
has  been  no  further  trouble  with  the  zinc  clogging  the 
electrode  holes  and  the  energy  consumption  was  reduced 
from  about  300  kw.-hr.  to  250  kw.-hr.  per  ton  (900  kg.). 

•James  S.  Brusster, 
Assistant  Mechanical  Engineer. 
Cleveland   Brass   &   Copper   Mills,    Inc., 
Cleveland,  Ohio. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
■of  Electric  Light,  Power  and  Heat 


Advertising  Important  to  Central-Station 
Merchandising  Policies 

MERELY  to  sell  appliances  at  a  small  margin 
above  cost,  declared  W.  S.  Wyman,  general  manager 
of  the  Central  Maine  Power  Company,  recently,  is  to 
lose  the  advantage  of  publicity.  One  of  the  companies 
lately  taken  over  by  the  Central  Maine  System  had  sold 
merchandise  at  10  per  cent  above  cost  with  no  advertis- 
ing expenditure.  The  result  was  an  indifferent  amount 
of  merchandise  business  in  the  territory  served. 
With  the  change  in  ownership,  Mr.  Wyman  said,  a  new 
policy  has  been  adopted.  Merchandise  has  been  marked 
at  regular  retail  prices,  not  with  the  expectation  of 
making  more  profit  from  appliance  sales,  but  of  putting 
the  difference  into  local  advertising.  "We  do  expect," 
added  Mr.  Wyman,  "to  increase  the  use  of  electricity  in 
this  city  and  believe  in  the  end  it  will  prove  more  profit- 
able both  to  the  customer  and  the  company." 


that  the  general  practice  among  the  companies  is  to  put 
domestic  refrigeration  on  the  cooking  rate  where  there 
is  one  and  to  put  the  larger  installations,  with  motors  of 
1  hp.  and  above,  on  the  power  rate  if  no  regular  cooking 
rate  has  been  issued  or  is  available. 

It  has  been  found  that  the  domestic  electric  refrig- 
erator averages  2,880  hours'  use  of  the  demand  per  year. 
This  is  a  use  more  than  four  times  that  of  any  other 
appliance,  twenty-eight  times  the  hours'  use  of  demand 
of  the  household  electric  iron  and  nine  times  the  hours' 
use  of  demand  of  the  electric  range.  The  figures  show 
beyond  doubt  that  the  field  will  be  profitable  as  soon  as 
the  machine  is  so  developed  that  it  will  be  available 
for  use  by  the  average  consumer  of  electricity. 

One  electric  company  submitted  the  subjoined  data 
comparing  the  amount  of  energy  consumed  by  the  elec- 
tric refrigerating  machine  with  that  used  for  lighting 
purposes  in  the  house.  In  this  case  refrigeration  is  at 
the  power  rate: 


Yearly 

—Lighting- 
Yearly 

— ■ 

Rate 

Kw.-Hr. 

Bill 

Rate 

$0   0527 

904 

$99 

44 

$0 

047 

803 

94 

9  J 

048 

1.460 

160 

60 

058 

454 

49 

94 

047 

376 

41 

36 

$0  049 


$89.25         $0  II 


DATA  ON  KLEC;TRIC  RKFRICIOKATION  RATES  IN  NEW  ENGLAND 


. -^  Refrigeration  - 

Domestic  Electric  Refrigeration  Should  caseNo.    Kw^-ifc.    ^mii'^ 

r»        ¥-k  1  1  1 852  $44  92 

Be  Uevelopeo  i 1,152       54  u 

*  3 1,732  83  08 

By  Vernon  Tallman,  \ ^^^       3*0° 

Power  Engrineer  Charles  H.  Tenney  &  Company,  Boston  '. — 

_       ,        ,       .Vverage 1,069         $52  75 

RECENTLY  it  became  necessary  for  a  New  England  - 
.  central  station  to  decide  whether  or  not  electricity  ^^^  ^^^^^  ^^^^^  ^^^^  ^^^  ^^^^^^^  kilowatt-hour  con- 
fer domestic  refrigeration  should  be  supplied  at  the  ^^^^j^^  ^^  domestic  electric  refrigeration  in  the  cases 
regular  heating  and  cooking  rate,  -rhe  company  wished  ^.^^^  .^  ^  ^^^  kw.-hr.-surelv  a  good  load  in  comparison 
also  to  find  out  whether  or  not  the  domestic  refrigerat-  ^^^.^^^  ^^^  ^^^^.^^^  ^^  g^^  ^^;  _j^^_  ^^^^  ^^^  jj^j^^j^^^  p^^. 
ing  field  was  a  good  one  to  canvass  and  develop.  ^^^^^  ^^  ^^  ^„  ho^gghoidg  do  not  use  811  kw.-hr. 
Requests  for  information  were  sent  out  to  represent-  ^  ^^^^  ^^^  lighting,  nor  is  it  possible  to  install  an  elec- 
ative  central  stations  in  New  England  in  order  to  ^^.j^^jj^  operated  refrigerator  in  every  household,  but 
determine  the  current  practice  of  these  companies  in  ^^^^^  '^^^^^  ^^.^  ^^^  refrigerating  machines  in  the  types 
fixing  rates  for  domestic  electric  refrigeration.    Replies  ^^  ^^^^^^  ^^^^^  ^_^^  ^^^^^  ^^  ^^^  ^^^^^  ^^^  ^^^^.^  lig^^ 

is  used  for  decorative  as  well  as  illumination  purposes. 

Refrigerating  machinery  manufacturers  give  as  an 
average  u.se  from  500  kw.-hr.  up  to  1,000  kw.-hr.  per 
year.  In  actual  practice,  however,  this  figure  is  ex- 
ceeded, and  1,250  kw.-hr.  annually  does  not  seem  exces- 
sive as  the  average  for  a  great  many  machines  which 
will  be  installed  within  the  next  year  or  two. 

One  of  the  large  ice  companies  estimates  that  for  the 
larger  households  which  might  install  electric  refrig- 
erators the  amount  re(iuired  might  be  as  high  as  eight 
or  ten  tons.  An  average  use  of  8  tons  at  $13  per  ton 
would  give  an  expenditure  for  ice  of  $104  per  year — 
with  mud  tracked  in  by  the  ice  man  free. 

With  an  annual  consumption  of  1,250  kw.-hr.  at  the 
average  heating  and  cooking  rate  of  the  fifteen  com- 
panies reporting,  the  annual  cost  of  the  energy  used  for 
refrigeration  would  be  $48.75.  To  this  should  be  added 
the  overhead  charges  on  the  installation,  which  on  an 
outfit  of  $400,  with  10  per  cent  depreciation  and  6  per 
cent   interest,   would   amount   to   $64   more,   or  a  total 
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Company 

I 
2 
3 
4 
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6 
7 
8 
9 
10 

II 
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13 
14 
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Power 

Power 

Cooking 

Cooking 

Cooking 

Cooking 
Cooking 
Cooking 
Cooking 
Power 

Conihinntifin 

Cooking 

Cooking 

Cooking 

Cooking 


,\verage 

Net  Kate  fi.r 

Minimum 

lOOKw-IIr 

Charge 

Cents 

5.0 

$2   00 

3.1 

1    00 

3.5 

.75 

2.9 

1    50 

5.0 

2  00 

5  0 

3.0 

2  00 

4  6 

2    10 

3.5 

5.0 

1.25 

6.0 

.70 

4  6 

1.00 

5  5 

3  00 

3  4 

3  0 

1.00 

Average  rate  fifteen  companice 3.9 

were  received  from  virtually  all  of  these  companies.  The 
tabulation  shows  the  average  net  rate  per  kilowatt-hour 
for  a  monthly  use  of  100  kw.-hr.     P>om  this  it  seems 
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annual  cost  (exclusive  of  condensing  water)  of  approxi- 
mately $115,  or  less  than  $10  per  month  the  year  round. 
From  the  data  furnished  it  is  readily  shown  that  the 
domestic  electric  refrigerating  load  has  a  greater  num- 
ber of  hours'  use  of  the  demand  than  any  other  domestic 
appliance  now  on  the  market,  and  as  soon  as  suitable 
machines  are  developed  at  a  price  which  will  be  attrac- 
tive for  the  average  business  man's  household  central 
stations  should  develop  this  field,  in  order  to  secure  the 
long-hour  use  of  demand. 


Family  Spirit  of  Employees  a  Valuable 
Asset  to  an  Organization 

"TT'AMILY  spirit"  in  an  organization  is  the  spirit 
X^  that  makes  workers  want  to  pull  together,  to 
work  for  the  best  interest  of  the  company  because 
they  believe  that  by  so  doing  they  will  enhance  their 
own  future  and  their  own  possibilities,  declared  Frank 
F.  Hennaman  of  the  Penn  Central  Light  &  Power 
Company,  Altoona,  Pa.,  in  a  paper,  "Family  Spirit,  or 
Personnel  in  the  Organization,"  read  before  the  recent 
convention  of  the  Pennsylvania  Electric  Association. 
Good-will  in  unstinted  measure  is  what  the  public 
utility  wants,  Mr.  Hennaman  continued,  and  it  is  pos- 
sible only  through  the  attitude  of  the  company  toward 
the  workers. 

One  great  essential,  Mr.  Hennaman  contended,  is  that 
every  member  of  an  organization  have  that  feeling 
of  surety  in  his  position  which  will  enable  him  to  do 
his  work  without  fear  of  sudden  discharge.  Fear  of 
discharge  or  loss  of  position  is  one  of  the  three  great 
fears  of  human  life,  and  the  principal  one,  for  it 
involves  in  the  average  man's  life  loss  of  money, 
discomfort  for  his  family,  even  loss  of  a  home,  and  fre- 
quently loss  of  self-confidence  and  pride.  It  is  a  cause 
of  much  unrest.  When  men  are  not  sure  they  are 
uneasy  and  are  endeavoring  to  get  all  they  can  while 
the  opportunity  exists.  It  is  certainly  a  satisfaction 
to  know  one's  job  is  secure.  Men  want  permanent 
work  and  a  permanent  income.  Layoffs  and  cuts  are 
necessary  in  some  busines.ses,  but  fortunately  light, 
power  and  street  railway  companies  are  not  affected  in 
this  way  so  far  as  the  operating  force  is  concerned,  and 
such  an  attitude  in  the  organization  should  not  exist, 
although  too  often  it  does.  Some  managers  feel  that 
it  keeps  men  on  their  toes,  but  it  is  only  to  get  away 
to  a  job  that  offers  surety  and  a  permanent  income. 
If  members  of  an  organization  are  to  be  of  the  highest 
caliber,  there  must  be  possibilities  of  advancement. 
This  is  the  finest  incentive  that  can  be  given  if  an 
organization  is  to  be  a  "live-wire"  outfit;  drones  cannot 
last,  while  real  men   thrive  in   it. 

"Fill  your  big  jobs  from  the  inside,"  Mr.  Hennaman 
advised  executives.  "Appreciate  the  talent  you  have. 
Don't  let  an  outsider  step  in  over  your  men.  Use  what 
you  have  and  hire  office  boys.  That  is  where  the  snap 
and  satisfaction  come  from  that  will  keep  men  on 
their  toes.  Promotions  are  not  costly,  but  hiring  often 
is,  especially  so  in  executive  positions.  It  hurts  the 
morale  of  the  organization  to  see  a  rank  outsider  put  in; 
but  it  is  an  incentive,  an  inducement,  to  see  a  man  from 
the  ranks  promoted. 

"Is  your  organization  'sold'  to  the  employees?  Do 
they  believe  in  it,  in  its  product,  and  are  they  interested 
in  making  it  better?  The  public  utility  of  today  sells 
nothing  but  service,  and  for  this  reason   it  is  partic- 


ularly important  to  have  competent  and  trained  employ- 
ees. It  is  possible  to  get  them  only  through  training 
and  length  of  service.  You  can  readily  appreciate 
this  when  you  consider  the  broad  distribution  of  equip- 
ment and  the  operating  methods  peculiar  to  every  coni- 
pany.  Aside  from  this  question  of  service,  the  public 
must  be  met. 

"At  a  meeting  of  the  Industrial  Relations  Association 
of  America  in  New  York  last  February  a  works  man- 
ager in  the  audience  'exploded  himself.'  He  claimed 
that  in  his  organization  everything  had  been  done  to 
content  the  worker.  They  had  a  cafeteria,  group  insur- 
ance, athletic  field,  gymnasium  and  various  other  things, 
and  he  wanted  to  know  why  so  much  trouble  was 
experienced.  Some  one  suggested  that  probably  there 
was  just  a  little  lack  of  human  interest  in  the  plant, 
just  a  little  less  surety  of  occupation  than  there  should 
have  been,  and  possibly  the  family  spirit  did  not  exist 
and  the  attitude  of  the  company  was  wrong.  Employees 
do  not  care  for  paternalism.  I  do  not  mean  to  discredit 
cafeterias,  group  insurance,  athletics,  etc.  They  are 
excellent  helps,  but  the  organization  that  believes  it  can 
hold  its  employees  by  these  means  alone  is  wrong. 

"A  personnel  department  headed  by  a  competent  man 
will  immediately  show  results  by  reducing  labor  turn- 
over and  by  development  of  attitude.  It  is  not  a  matter 
of  a  foreman  or  department  head's  fancy ;  it  is  a  mat- 
ter of  justice.  The  right  man  in  the  personnel  job 
will  always  see  that  justice  is  done,  but  the  manage- 
ment must  back  him  up,  and  the  personnel  supervisor 
must  tackle   his  job   without   fear. 

"The  problems  involved  in  handling  inanimate  mate- 
rials can  be  made  known  and  solved  by  skill  alone,  but 
the  organization  of  a  personnel  department  and  the 
selection  of  the  man  in  whose  care  you  place  these  duties 
require  not  only  skill  but  a  sound  heart." 
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Advantages  in  Use  of  Glass-Covered 
Meters 

^HE  use  of  glass-covered  meters  is  increasing,  and 
X  many  central-station  men  and  manufacturers  be- 
lieve that  they  will  be  ordered  in  greater  numbers  when 
deliveries  become  easier.  Companies  which  are  using 
these  meters  find  that  they  facilitate  the  settlement  of 
complaints,  especially  when  a  meter  is  suspected  of 
creeping.  Customers  prefer  a  meter  that  can  be  seen 
working.  The  objections  to  glass  covers  have  for  the 
most  part  been  overcome.  Unevenness  of  the  edge  of 
the  cover  which  might  cause  a  poor  fit  has  been  taken 
care  of  by  a  felt  gasket,  consequently  no  trouble  from 
this  source  has  been  e.xperienced.  Condensation,  which 
sometimes  appears  on  the  inside  of  the  glass,  could  be 
present  on  the  inside  of  metal  covers  without  being 
noticed  upon  inspection  from  the  outside. 

Two  large  users  of  glass-covered  meters  placed  the 
breakage  at  1  per  cent.  If  properly  packed  by  the 
manufacturer,  abnormal  breakage  means  rough  handling 
and  should  be  adjusted  by  the  transportation  companies. 
At  the  meter  conference  of  the  Ohio  Electric  Light 
Association,  where  this  subject  was  discussed,  a  vote 
showed  that  of  the  companies  represented  fifteen  favored 
glass  covers,  nine  were  against  them  and  four  were 
undecided.  The  relative  effect  of  temperature  changes 
on  meters  with  glass  and  metal  covers  is  to  be  investi- 
gated by  a  sub-committee  headed  by  M.  F.  Smalley  of 
the  Ohio  Power  Company,  Newark,  Ohio. 
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Generators,  Motors  and  Transformers 

1,750-Kva.  Sloio-Speed  Alternator. — This  article  re- 
lates to  a  1,400-kw.  alternator  at  0.8  power  factor,  with 
terminal  voltage  of  5,200  between  phases  and  the  fre- 
quency of  50  cycles  per  second  at  a  speed  of  187.5  r.p.m. 
After  discussing  the  characteristics  of  this  machine  the 
author  gives  the  following  data  on  losses  and  efficien- 
cies at  various  loads : 


Three- 
Full  Quarters  Half 
Load.            Load.  Load. 
Kw.              Kw.  Kw. 

Iron  losses,  windage  and  friction 55  0              54.0  53  0 

Stater  current  losses 28, 0              16.0  70 

Rotor  current  losses 18.0              15.0  12  0 

Totallosses 101.0            85.0  72  0 

Per  Cent     Per  Cent     Per  Cent 

Efficiency  (actual) 93  3  92  5  90  7 

Efficiency  (guaranteed) 93.0  915  89  5 

The  data  refer  to  operations  at  5,200  volts  and  80  per 
cent  power  factor. — London  Engineering,  Oct.  1,  1920. 

Generation,  Transmission  and  Distribution 

Development  of  Rural  Electricity  Supply. — The  steps 
which  have  been  taken  to  develop  electricity  supply  in 
Hereford,  England,  a  city  of  about  22,000  persons,  show 
an  unusual  development  of  load  among  the  rural  com- 
munities. Metallurgical  coke-oven  dust  is  used  for  steam- 
raising  purposes.  Tact  in  dealing  with  the  customers 
and  an  ingenious  scheme  of  charging  for  energy  are 
given  as  the  chief  means  by  which  this  load  was  de- 
veloped.— London  Electrician,  Oct.  22,  1920. 

Distance  Control  in  Three-Phaae  Systems. — Roth. — 
The  author  describes  a  system,  due  to  Wurmbach,  for 
operating  circuit  breakers  in  a  substation  by  the  use  of 
direct-current  impulses  from  a  control  board  in  the 
central  station.  The  direct-current  impulses  are  trans- 
mitted over  the  high-tension  lines  connecting  the  two 
stations.  The  current  enters  at  the  transformer  sec- 
ondary neutral,  passes  along  the  three  wires  in  parallel 
and  leaves  by  way  of  the  .step-down  transformer  neutral, 
the  ground  being  utilized  as  a  return  circuit.  The 
current  impulses  are  timed  by  means  of  an  ad.justable 
pendulum,  and  mechanically  tuned  relays  are  used  for 
receiving.  Several  relays  in  the  substation  may  be 
operated  selectively,  only  that  one  responding  which  is 
tuned  to  the  same  frequency  as  the  pendulum.  The 
method  has  been  used  for  some  time  in  Danzig  to  oper- 
ate two  breakers  a  mile  or  so  from  the  power  station, 
and  it  is  said  to  work  well  in  practice. — Elektrotech- 
nische  Zcitschrift,  Sept.   16,   1920. 

Modern  Methods  for  Transmission-Line  Calculation. — 
Blondel. — The  author  first  reviews  some  methods  for 
determining  the  voltage  regulation  of  long  alternating- 
current  transmission  lines.  These  methods  were  de- 
scribed by  himself,  partly  in  conjunction  with  Le  Roy, 
in  numerous  articles  in  the  Lumidre  Electrique  during 
the  years  1906  to  1910.  He  then  takes  up  the  Brown 
transmission  chart  and  discusses  in  detail   its  applica- 


tion to  transmission-line  problems.  Finally  a  chart  is 
described,  under  the  name  of  the  Blondel  chart,  which 
is  said  to  permit  a  very  quick  and  simple  determination 
of  voltage,  current  and  power  relations  on  long  alter- 
nating-current lines.  The  chart  is  nothing  but  the 
well-known  double  family  of  harmonic  circles,  illustrat- 
ing, in  the  Kennelly  "Hyperbolic  Charts,"  the  tanh  0 
function,  but  with  another  chart  superposed  upon  it. 
The  superposed  chart  is  a  set  of  curves,  which  give 
values  of  the  size  of  cosh  6,  such  as  correspond  to  the 
tanh  0  values  read  in  rectangular  co-ordinates  on  the 
fundamental  complex  plan  of  the  graph.  This  type  of 
plot  has  the  advantage  that  power  triangles  for  the 
beginning  and  end  of  any  line  may  be  traced  on  the 
complex  plane  in  their  true  form,  while  line  distance  is 
counted  along  the  curvilinear  co-ordinates  represented 
by  the  families  of  orthogonal  circles,  and  voltage  ratio 
is  read  off  the  third  curve  system  showing  the  ampli- 
tude of  cosh  6.  Here  6  at  all  times  is  taken  to  mean  the 
electric  length  of  the  line,  or  the  hyperbolic  line  angle, 
6  ^  \/YZ. — Revue  Generale  de  I'Elcctricite,  July  31  and 
Aug.  7,  14  and  21,  1920. 

Traction 

Electric  Poiver  Consumption  07i  Electrified  Divisions 
of  Chicago,  Mihvaukee  &  St.  Paul  Railway. — Retnieb 
Beeuwkes. — The  author  gives  an  extended  description 
of  the  system  of  transmission  and  distribution  feeding 
the  railway  electrification.  After  explaining  how  the 
energy  is  metered  the  following  interesting  tabulation 
is  given  showing  the  unit  cost  of  maintaining  and 
operating  this   system: 


Account 

Power  substation  buildings 

Power  transmission  system 

Total  All 
Services 

$8,487 
1.773 

Per    Unit 
$606.00  perbuildiuK 
4  87  per  mile 
179  00  per  rout'-mile 
55  50  per  route-mile 
2.870.00  per  station 
7,300  00  per  station 

78  461 

Power  line  poles  and'  fixtures 

Power  substation  apparatus 

Train  and  yard  power  produced  . . .  . 

24.299 
40.224 
102.152 

Total 

$255,396 

CenU 

1.  Coi't  per  1,000  gross  ton-milos  trailing  freight  as  actually  distributed 

in  accounts 28 ,  8 

2.  Cost  per  1.000  gross  ton-miles  train  freight  as  actually  distributed  in 

accounts  24  9 

3.  Cost  per  1,000  gross  ton-miles  trailing  freight  on  basis  distribution  in 

proport  ()■'  tofreight, kilowatt-hours 30  2 

4.  Cost  per  1.000  gross  ton-miles  train  freight  on  basis  distribution  in 

proportion  tofreghtkilowatt-hours 26  2 

5.  Cost peractual  kilowatt-hour  delivcicd  tolocomotives II 


The  above   unit    figures   include  the  cost  of   power. — 
Journal  A.  I.  E.  E.,  September,  1920. 

Electrification  of  the  Central  Limones,  Cuba. — 0. 
WoRTMAN. — A  description  of  a  system  in  the  province 
of  Matanzas,  the  total  single-track  length  of  which  is 
32.0  miles  (525  km.).  It  is  used  principally  for  trans- 
portation of  sugar  cane  and  the  finished  products  of  the 
jnills.  The  system  in  use  is  1,500-volt  direct  current 
at  the  trolley.  Some  details  of  the  locomotive  equip- 
ment and  distribution  system  are  given  in  the  article. — 
Electric  Journal,  October,  1920. 
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Alternating-Current  Track  Circuiting. — L.  H.  Peter. 
— The  author  urpres  the  necessity  of  considering  the 
apparatus  forniiiiK  an  alternating-current  traci<  circuit 
as  a  whole  and  its  operation  under  varying  conditions 
of  ballast  resistance,  traction  current  and  other  factors 
which  differ  on  every  road.  He  states  that  such  alter- 
nating-current track  circuits  installed  in  England  in 
recent  year.s  show  great  improvements  over  the  earlier 
ones. — London  Electrician,  Oct.  8,  1920. 

Installations,  Systems  and  Appliances 

Oil  Siritclus  fur  Large  Electrical  Supplij  Sij-ftcma. — 
It  is  .said  that  the  chief  problems  relating  to  the  con- 
trol of  systems  fed  from  stations  with  capacities 
between  100,000  kva.  and  200,000  kva.  may  be  sum- 
marized as  follows:  (1)  Means  must  je  found  to  insure 
maintenance  of  voltage  at  all  parts  of  the  system  and 
prevent  disturbance  of  running  machinery.  (2)  Arrange- 
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QUANTITY  OF  OIL  WHICH    IS  KEQUIRHH)   IN   LARGE 
CIRCUIT  BREIAKERS 

ments  must  be  made  to  limit  the  power  which  can  he 
concentrated  r.t  any  point  on  a  fault  occurring  and  to  a 
figure  not  calling  for  excessive  e.xpenditure  in  the  con- 
struction of  individual  pieces  of  apparatus.  Short- 
circuit  characteristics  of  alternators  and  speed  of  oil- 
switch  openings  with  units  cf  extremely  large  size  are 
discussed  in  this  paper. — London  Engineer,  Sept.  3,  1920. 

Theory  and  Practice  of  Lightning  Protection. — Q.  A. 
Brackett. — The  usefulness  of  the  various  elements  of 
modern  lightning  arresters  is  taken  up.  The  writer 
gives  particular  attention  to  the  impulse-gap  arrester 
which  is  designed  for  the  purpose  of  discharging  high 
frequency  lightning  disturbances  at  lower  voltage  than 
disturbances  cf  operating  frequencies  such  as  25  and 
GO  cycles. — Paper  presented  before  Association  of  Iron 
and  Steel  Electrical  Engineers,  October,  1920. 

Continental  Switchgcar. — W.  A.  Coates. — A  shoit 
article  dealing  with  circuit  breakers  and  cubicle  layouts 
common  to  European  practice. — Bcama,  October,  1920. 

Units,  Measurements  and  Instruments 

Metering  of  Wattlcsa  Energy. — R.  KoPP. — -After  in- 
troductory remarks  concerning  the  economical  signifi- 
cance of  poor  power  factor  the  author  takes  up  the 
question  of  metering  and  charging  for  wattless  energ>- 
and  in  this  connection  describes  and  criticises  several 
metering  and  charging  systems  in  use  in  Germany.  The 
Rheinisch-Westphiilische  power  company,  in  addition  to 
ordinary  kilowatt-hour  meters,  also  uses  similar  instru- 
ments so  connected  that  they  measure  the  so-called 
blind  killowatt-hcurs,  or  the  integral  of  c  X  »  X  sin  0. 
The  consumer  then  has  to  pay  an  extra  charge  of  0.5 
pfennig  per  kilowatt-hour  for  the  amount  with  which 
the  number  of  blind  kilowatt-hours  exceeds  three-fourths 


of  the  active  kilowatt-hour  consumption,  then  the  power 
company  pays  the  consumer  0.25  pfennig  per  kilowatt- 
hour  for  the  difference.  The  author  describes  a  new 
type  of  Ferraris  meter,  built  by  Koerting  and  Mathie- 
•^en,  which  automatically  tallies  active  as  well  as  reactive 
energy  on  the  same  register.  The  instrument  is  pro- 
vided with  only  one  torque  disk,  but  has  two  sets  of 
magnets  with  several  legs  each.  The  meter  may  be 
adju.sted  to  make  the  reactive  energy  automatically 
weighted.  Thus,  if  a  certain  number  of  revolutions  of 
the  meter  corresponds  to  1  kw.-hr.  of  active  energy,  a 
given  less  number  of  revolutions  will  correspond  to 
1  kw.-hr.  of  reactive  or  blind  energy.  The  meter  thus 
will  register  (cos  0  -\-  in  sin  0)  X  kva.-hr.,  the 
weighting  factor  n  being  adju.stable  so  that  the  meter 
can  be  adapted  to  the  needs  of  each  particular  plant  or 
customer.  The  advantage  clearly  is  that  no  computa- 
tions are  needed  for  determining  the  charge  other  than 
a  simple  multiplication  of  the  meter  reading  with  the 
conventional  price  per  kilowatt-hour. — Elektrotech- 
nische  Zeitschrift,  Sept.  30  and  Oct.  7,  1920. 

Telegraphy,  Telephony  and  Signals 

Conductor-Directed  Radio-Telephony. — COUNT  ArcO. 
— The  Telefunken  system  of  conductor-directed  radio- 
telephony  for  intercommunication  between  power  plants 
by  high-frequency  waves  sent  over  the  transmission 
lines  is  described  in  this  article.  The  carrier  frequency 
is  taken  as  high  as  150,000  to  200,000  cycles,  in  order 
to  cut  down  disturbances  from  surges.  The  telephone 
stations  are  supplied  from  a  storage  battery  which  is 
kept  charged  from  the  lighting  mains  by  means  of 
automatic  switches.  The  heating  current  for  the  vacuum 
tubes  is  taken  directly  from  the  battery,  while  the  anode 
potential  is  delivered  from  a  small  motor-generator, 
driven  from  the  battery  and  giving  600  volts  direct 
current  on  the  generator  side.  Electric  filters  keep  out 
the  commutator  tones  from  the  anode  voltage.  Two 
antennas  and  two  different  wave  lengths  are  caused  at 
each  station,  one  for  sending  and  one  for  receiving.  The 
author  states  that  conductor-directed  radio  is  cheaper 
than  ordinary  two-wire  telephony  on  special  poles  as 
.•^oon  as  the  distance  exceeds  20  km.  (12.5  miles).  The 
co.st  of  Operation  is  estimated  to  be  about  2  per  cent 
cf  the  first  cost  when  the  station  is  used  one  hour  a  day. 
-Elektrotcchnische  Zeitschrift,  Oct.  7,  1920. 

Miscellaneous 

"Sonic"  Poller  Tran.fmissioyi. — Daval. — A  Rumanian 
engineer,  G.  Constantinescu,  is  said  to  have  invented  a 
system  for  transmission  of  power  by  means  of  mechani- 
cal vibrations,  propagated  through  water,  or  some  other 
medium  of  low  compressibility.  The  so-called  "sonic 
currents"  are  conducted  along  metal  tubes,  filled  with 
water,  and  are  said  to  show  great  analogy  with  alternat- 
ing electric  currents.  "Sonic  motors"  of  synchronous 
and  non-synchronous  types  may  be  designed,  and  the 
"sonic  transmission"  of  energy  appears  to  take  place 
with  rather  good  efficiency.  No  details  of  the  system 
are  yet  disclo.«ed,  but  "sonic  power  transmission"  is  said 
to  have  important  applications  as  a  supplement  to  elec- 
tric power  transmission  in  places  where  explosive  gases 
make  the  use  of  electric  motors  dangerous.  Another 
application  is  a  "sonic  foghorn."  which  at  a  power 
consumption  of  1  hp.  makes  as  much  noise  as  a  10-hp. 
steam  whistle. — Revtie  Generale  de  I'Electricitc,  Julv 
31,  1920. 
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NOTICE  has  been  given  by  the 
three  chief  electric  light  and 
power  companies  of  Greater 
New  York  that  a  differential  of  0.05 
cent  per  kilowatt-hour  will  hence- 
forth be  added  to  or  subtracted  from 
the  bills  of  all  consumers  for  each 
10  per  cent  advance  or  decrease 
above  or  below  $3  per  ton  in  the 
price  of  coal.  Hitherto  coal  clauses 
in  these  companies'  rates  have  been 
applied  only  to  high-tension  and 
power  rates. 

A  LONG-TERM  bond  issue  to  yield 
only  Gi  per  cent  and  two  other  issues 
to  yield  7  per  cent  are  among  the 
items  in  November's  tabulation  of 
electric  light  and  power  company 
financing.  The  total  for  nine  bond 
and  note  issues  by  such  companies  is 
$16,250,000. 

The  emergency  service  order  and 
the  last  of  the  open-top-car  priority 
orders,  have  been  canceled  by  the 
Interstate  Commerce  Commission, 
leaving  public  utilities  without  any 
preferential  treatment  in  obtaining 
coal. 

A  TENDENCY  to  skepticism  concern- 
ing the  merits  of  the  "service-at- 
cost"  method  of  rate  fixing  which 
has  been  largely  applied  to  street 
railways  has  become  evident  on  the 
part  of  some  public  service  commis- 
sioners and  was  recently  voiced  by 
E.  I.  Lewis,  chairman  of  the  Indi- 
ana Public  Service  Commission  in  a 
public  statement. 

Twentv-two  water-power  proj- 
ects in  various  sections  of  the  coun- 
try have  been  advertised  recently  by 
the  Federal  Power  Commission.  The 
applications  submitted  to  the  com- 
mission up  to  Nov.  20  covered  a  pro- 
jected development  of  nearly  8,000,- 
000  hp. 

A  BUSINESS  revival  is  predicted  by 
Dwight  P.  Robinson,  construction  en- 
gineer, who  looks  for  a  great  amount 
of  new  building  in  the  near  future. 

Unless  the  city  of  Seattle  suc- 
ceeds in  disposing  of  its  bond  issue 
voted  for  the  Skagit  River  power 
project  work  on  that  development, 
which  has  already  been  cut  down  to 
a  quarter  of  the  former  activities, 
may  be  entirely  suspended.  It  was 
planned  that  the  plant,  which  will 
Iirobably  cost  $9,000,000,  should  be 
in  operation  by  next  July. 

A  RULING  by  the  Missouri  Pub- 
lic Service  Commission  limits  the 
amount  of  hydro-electricity  from  the 
Keokuk  Dam  plant  that  may  be  sup- 
plied to  twenty  contract  customers 
of  the  Union  Electric  Light  &  Power 
C:ompany  of  St.  Louis,  in  order  that 
other  consumers  may  share  in  the 
benefits  of  this  development. 


A  CONTINUATION  of  the  slight  im- 
provement in  the  electrical  market 
previously  noted  is  reported,  and 
there  is  a  buoyant  note  from  nearly 
all  sections,  despite  the  demoraliza- 
tion of  the  cotton  market  in  the 
South  and  of  the  wool  and  grain 
markets  in  the  Intermountain  States. 
Collections  hold  their  own  on  a  sixty- 
day  average.  Efforts  are  concen- 
trated to  hold  down  inventory  levels. 
Labor  is  plentiful.  Holiday  and 
seasonal  goods  are  in  demand. 


News 
in  Brief 

Summarij      of      Market 
Conditions  and  of  Re- 
cent and  Approaching 
Happenings  of  Im- 
portance to  the 
Industry 


A  COMPARATIVE  test  of  electric 
drive  and  Diesel-engine  drive  for 
cargo  ships  is  being  made  by  the 
United  States  Shipping  Board, 
which  has  equipped  the  ship  William 
Penn  with  the  oil-burning  engines 
and  the  Eclipse  with  the  motor- 
generators. 

A  COMPILATION  by  Dow,  Jones  & 
Company  shows  approximately 
$500,000,000  of  public  utility  securi- 
ties to  be  in  default  of  interest.  Of 
this  amount  only  iQ, 102,000  is  in 
bonds  of  purely  electric  light  and 
power  companies. 

New  issues  of  bonds  and  stock  in 
the  amount  of  $5,500,000  each  are 
announced  by  the  Detroit  Edison 
Company,  subject  to  the  approval  of 
the  Michigan  Public  Utilities  Com- 
mission. 

Corrosion  and  the  electrolytic 
production  of  organic  chemicals  will 
be  the  subjects  of  symposiums  at 
the  spring  meeting  of  the  American 
Electrochemical  Society. 

To  CONSTITUTE  a  clearing  house 
and  bureau  of  information  for  scien- 
tific and  industrial  research  the  Re- 
search Information  Service  has  been 
established  by  the  National  Re- 
search Council. 

"Get-together"  meetings  have 
been  held  in  Seattle,  Spokane  and 
Portland  by  the  newly  organized 
Electric  Service  League  of  the  Na- 
tional  Electric  Light  Association. 


Indiana  electrical  contractors 
through  their  state  association  have 
pledged  aid  to  the  public  utilities  of 
the  state  in  selling  securities. 

A  long  discussion  of  power-factor 
problems  was  held  last  week  by 
prominent  representatives  of  the 
Association  of  Edison  Illuminating 
Companies. 

The  annual  convention  of  the 
Electrical  Credit  Association  of  Chi- 
cago on  Thursday  and  Friday  of 
next  week  will  mark  the  twenty-fifth 
anniversary  of  the  association. 

In  RECOGNITION  of  his  contribu- 
tions to  the  art  of  ship  propulsion 
the  Elliott  Cresson  medal  has  been 
awarded  to  W.  L.  R.  Emmet  by  the 
Franklin  Institute. 

Co-operation  between  the  differ- 
ent divisions  of  the  electrical  indus- 
try is  being  promoted  in  Atlanta, 
where  an  electrical  association  has 
been  formed  to  further  their  joint 
intei'ests. 

Customers  and  employees  of  the 
Narragansett  Lighting  Company 
may  subscribe  for  a  limited  quantity 
of  8  per  cent  stock  now  being  offered 
by  that  company,  the  issue  being 
restricted  to  them. 

An  issue  of  $4,000,000  of  6  per 
cent  thirty-year  gold  bonds  at  87^, 
to  yield  more  than  7  per  cent,  has 
been  disposed  of  by  the  Niagara 
Falls  Power  Company. 

Additional  securities  have  been 
authorized  by  the  Massachusetts  De- 
partment of  Public  Utilities  to  the 
amount  of  $1,025,000  as  follows: 
Pittsfield  Electric  Company,  bonds, 
$125,000;  Webster  &  Southbridge 
Gas  &  Electric  Company,  $200,000  in 
stock,  and  Fall  River  Electric  Light 
Company,  $700,000  in  stock. 

Campaigns  for  the  customer  own- 
ership of  electric  utility  securities 
are  growing  in  New  England. 

Foreign  orders  for  high-tension 
porcelain  insulators  are  still  active, 
despite  the  rate  of  exchange,  and 
some  manufacturers  report  enough 
domestic  business  to  insure  the  ab- 
sorption   of    production. 

A  decreale  in  the  purchase  of 
electric  sheets  is  reported,  and  ship- 
ments of  material  ordered  now  may 
be  made  after  the  first  of  the  year. 

Satisfaction  prevails  in  the  steel 
trade  because  of  the  action  of  the 
Jones  &  Laughlin  Steel  Company  in 
revising  prices  to  meet  those  quoted 
by  the  United  States  Steel  Corpora- 
tion. A  stabilizing  effect  on  the 
steel  market  is  anticipated,  with  an 
increase  in  buying.  "      " 


News  of  the  Industry 
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Almost  8,000,000  Hp.  Involve<l  Already 
in  Water-Power  Applications 

APPLICATIONS  submitted  to  the  Federal  Power 
.  Commission  up  to  and  including  the  week  ended 
Nov.  20  covered  a  projected  development  of  7,726,651 
hp.  This  greatly  exceeds  the  estimates  made  during 
the  discussion  of  the  water-power  bill  in  Congress.  At 
that  time  the  moRt  optimistic  estimate  was  that  the 
first  year  would  see  applications  filed  covering  2,000,000 
hp.  In  this  calculation  the  capacities  of  Niagara  proj- 
ects are  rated  as  limited  l)y  the  diversion  now  author- 
ized by  the  treaty.  Should  the  treaty  be  modified  to 
permit  the  diversion  of  20,000  second-feet  additional 
the  above  total  would  be  increased  by  400,000  hp.  The 
applications  covering  projects  on  navigable  streams 
involve  4,790,350  hp.,  while  those  on  public  lands  and 
reservations  involve  2,936,.'j01  hp.  The  projects  which 
require  property  valuation  involve  738,200  hp. 


Few  Electric  Light  and  Power  Utilities 
in  Default  of  Interest 

VERY  little  of  the  huge  public  utility  debt  on  which 
interest  has  been  defaulted  is  in  electric  light  and 
power  securities.  Of  a  total  principal  amount  in  default, 
as  compiled  by  Dow,  .Tones  &  Company,  of  around 
$500,000,000  only  $9,102,000  is  ;n  bonds  of  purely  elec- 
tric light  and  power  companies..  There  is  $41,278,000  in 
combination  railway  and  electric  properties,  $5,159,000 
in  gas  and  electric  properties  and  $2,500,000  in  water 
and  electric  properties.  Of  this  combined  total  of 
$57,615,000  it  is  interesting  to  note  th.it  $32,446,000, 
or  roughly  60  per  cent,  is  in  securities  of  utilities  oper- 
ated and  controlled  by  the  same  interests. 


I.  C.  C.  Emergency  Coal  Order  for 
Utilities  Vacated 

WITH  the  vacating  by  the  Interstate  Commerce 
Commission  on  Nov.  24  of  sei-vice  order  No.  21 
all  preferential  transportation  of  coal  for  utilities  has 
been  stopped.  This  order,  which  had  been  on  the  books 
since  Oct.  8.  superseded  the  general  preferential  order 
for  utility  coal  and  applied  only  to  emergency  cases. 
In  setting  the  order  aside  the  commission  stated  that 
"the  emergency  which  caused  the  commission  on  the 
eighth  day  of  October,  A.  D.  1920,  to  make  and  enter 
its  service  order  No.  21  has  in  general  been  measurably 
relieved." 

A  few  days  later  the  I.  C.  C.  canceled  order  No.  20, 
the  last  of  the  open-top  car  coal  transportation  priority 
orders. 

The  Interstate  Commerce  Commission  rescinded  this 
priority  order  against  the  advice  of  many  coal  special- 
ists. It  is  believed  necessary  to  continue  maximum  pro- 
duction during  December  to  insure  against  scant  sup- 
plies later  on  with  the  attendant  price  increases. 


The  commission  very  evidently  is  of  the  opinion. 
liowever,  that  most  of  the  open-top  cars  will  continue 
in  the  coal  trade  despite  the  withdrawal  of  the  order 
owing  to  the  limited  amounts  of  building  and  road 
materials  which  are  shipped  at  this  season  of  the  year. 
In  some  (luiirters  it  is  feared  that  the  lack  of  open-top 
equipment  during  recent  months  has  led  to  an  accumu- 
lation of  stocks  of  materials  best  handled  in  that  type 
of  car  and  that  immediate  advantage  will  be  taken  of 
the  lifting  of  the  order  to  make  these  shipments.  It  is 
jjointed  out,  however,  that  should  other  commodities 
absorb  an  undue  proportion  of  the  open-top  cars  the 
commission  could  reinstate  the  order  on  short  notice. 


Dwight  P.  Robinson  Sees  Business 
Revival  Ahead 

THAT  an  unprecedented  volume  of  construction  must 
be  e.xecuted  in  the  coming  year  is  the  belief  ex- 
pressed by  Dwight  P.  Robinson,  president  of  Dwight 
P.  Robinson  Company,  Inc.,  construction  engineers. 

When  recently  Interviewed  on  this  topic  Mr.  Robin- 
son said:  "Now  that  the  election  is  behind  us  and  the 
general  uncertainty  from  that  quarter  removed,  it  is 
my  feeling  and  that  of  my  a.^sociates  that  a  strong 
revival  of  general  business  activity  will  soon  be  evident 
in  all  parts  of  the  country.  The  demand  for  living  ac- 
commodations and  office  space  must  be  met.  To  take 
care  of  their  rolling  equipment  the  railroads  must  build 
new  terminals  and  shops  deferred  by  the  war.  To 
public  utilities  generally  sufficient  rate  increases  are 
being  granted  to  permit  operation  at  a  profit,  and  the 
money  will  therefore  be  available  for  the  vitally  neces- 
sary extensions  to  power,  lighting  and  traction  property. 
Many  manufacturing  plants  must  further  increase  their 
production  by  building  plant  extensions." 
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Coal  Rider  Applied  to  Domestic  Rates 
in  New  York  City 

COAL  riders  heretofore  applied  to  high-tension  and 
power  rates  were  extended  on  Dec.  1  in  New  York 
City  to  all  consumers.  The  three  companies  in  greater 
New  York  City  who.se  rates  are  thus  atTected  are  the 
New  York  Edison  Company,  the  United  Electric  Light 
&  Power  Company  and  the  Brooklyn  Edison  Company. 

The  coal  rider  is  the  same  for  each  of  the  three 
utilities  and  provides  for  a  change  of  fifty  one-thou- 
sandths of  a  cent  per  kilowatt-hour  for  each  10  per 
cent  advance  or  decrease  in  the  price  of  coal  above 
$3  per  ton.  This  was  the  average  price  in  effect  in 
1916,  when  the  present  rate  schedule  was  authorized. 

In  discussing  the  rider  Arthur  Williams,  general 
agent  of  the  New  York  Edison  Company,  pointed  out 
that  on  Jan.  1,  1917,  the  rates  were  decreased  from 
8  cents  per  kilowatt-hour  to  7i  cents,  and  again  on  July 
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1,  1917,  to  7  cents.  At  that  time  the  New  York  Edison 
and  United  companies  reserved  the  right  to  go  back  to 
8  cents  if  conditions  were  reversed.  The  current  aver- 
age price  for  coal,  he  stated,  is  $8.50.  With  an  advance 
of  one-twentieth  of  a  cent  for  each  30  cents  in  the  coal 
price  the  advance  in  December  bills  amounts  to  9  mills. 

Mr.  Williams  added,  however,  that  while  the  utilities 
were  making  a  coal  preferential  of  0.05  cent  the  actual 
increase  in  company  costs  would  amount  to  0.057  cent. 

City  clTicials  appear  to  be  disturbed  because,  as  they 
claim,  no  public  hearing  was  given  on  the  advance.  The 
schedule  was  filed  with  the  commission  Nov.  1,  accord- 
ing to  the  law  which  requires  that  changes  in  rates  can- 
not be  placed  in  effect  until  they  have  been  on  file  with 
the  ccmmission  thirty  days.  Customers  received  notices 
from  tha  utilities  on  Dec.  1. 

In  its  letter  to  the  Public  Service  Commission  accom- 
panying the  riders  the  New  York  Edison  Company  re- 
ferred to  the  right  to  go  back  to  8  cents,  saying: 

It  is  understood  that  as  these  riders  are  filed  in  accord- 
ance with  the  resei-vation  of  the  company,  when  the  existing 
maximum  rate  of  7  cents  a  kilowatt-hour  was  adopted,  to 
return  to  a  maximum  of  8  cents  if  justified  by  the  conditions 
of  cost,  the  company  will  not  permit  the  increase  in  the 
cost  cf  coal  to  produce  a  corresponding  increase  in  the  cost 
of  electric  energy  beyond  1  cent  a  kilowatt-hour  without 
first  going  to  the  commission  and  reporting  to  you  any 
conditions  which  might  cau:e  a  cost  beyond  that  figure. 
Thus,  though  the  company  has  no  guarantee  that  the  in- 
creased cost  of  coal  will  not  exceed  1  cent  a  kilowatt-hour, 
the  company  guarantees  that  under  the  riders  here  filed 
the  increased  cost  to  the  consumer  shall  not  exceed  1  cent 
a  kilowatt-hour  without  first  reporting  the  matter  to  you 
for  such  action  as  you  may  deem  justifiable. 

Accompanying  the  notice  of  change  in  rates  an  an- 
nouncement was  sent  to  customers  by  the  New  York 
Edison  Company  showing  how  the  riders  work  and  ex- 
plaining the  company's  position. 

The  statement  reads  in  part  as  follows: 

When  these  schedules  were  adopted  we  were  most  appre- 
hensive of  future  conditions,  and  the  right  was  then  re- 
served, as  shown  by  the  records  of  the  Public  Service  Com- 
mission, to  increase  our  rates  by  1  cent  a  kilowatt-hour 
should  conditions  justify.  Notwithstanding  the  constantly 
rising  cost  of  coal,  labor  and  supplies,  with  which  all  are 
familiar,  we  hoped  to  get  through  the  entire  war  and 
readjustment  period  without  making  any  change  in  our 
schedules.  This  would  have  been  accomplished  as  planned, 
probably,  were  it  not  for  the  abnormal  increase  in  the  cost 
of  coal,  which  has  now  reached  a  point  where  it  can  be 
carried  no  longer  without  jeopardizing  seriously  the  finan- 
cial position  of  the  company. 

Ihe  adjustment  for  low-tension  service  is  fifty  one- 
thousandths  of  a  cent  a  kilowatt-hour  for  each  increase 
or  decrease  of  10  per  cent  above  or  below  the  average  cost 
of  coal  of  $3  a  ton  in  1916,  when  the  present  rate  schedules 
were  adopted.  The  actual  increase  in  the  cost  of  coal  in 
each  of  the  10  per  cent  steps  during  the  past  three  years 
has  been  slightly  in  excess  of  fifty-seven  one-thousandths 
of  a  cent  for  each  kilowatt-hour;  hence  we  shall  continue 
to  bear  part  of  the  increased  cost  of  coal  over  the  prevail- 
ing averages  of  191G,  and,  in  addition,  the  entire  added 
cost  of  labor,  material,  supplies  and  taxes.     We   shall   en- 


deavor to  carry  these  elements  of  additional  cost  through- 
out the  present  period  of  readjustment,  trusting  that  it 
may  not  be  necessary  to  ask  the  Public  Service  Commission 
for  any  further  modification  of  our  schedules  through  which 
the  cost  of  the  service  would  be  increased. 

Under  an  order  from  the  Public  Service  Commission  for 
the  First  District,  the  exact  cost  of  coal  is  reported  from 
month  to  month,  and  this  adjustment  is  covered  by  a 
monthly  rider  which  is  on  file  at  the  offices  of  the  Public 
Service  Commission. 

It  will  be  apparent  that  under  the  "sliding  scale"  prin- 
ciple upon  which  this  adjustment  is  based  any  reduction 
in  the  cost  of  coal  will  immediately  accrue  to  the  benefit 
of  the  consumer.  This  company  is  of  course  in  no  way 
responsible  for  any  of  these  increases  in  the  cost  of  service. 
On  the  contrary,  they  have  been  largely,  if  not  entirely, 
the  result  of  the  war  and  post-v^rar  conditions,  and  many 
were  either  approved  or  actually  established  by  the  federal 
government  at  Washington  as  a  necessary  feature  of  our 
part  in  the  great  war  effort. 


Detroit  Edison  to  Issue  New  Stock 
and  $5,500,000  Bonds 

TO  MEET  its  capital  requirements  for  the  completion 
of  work  now  in  progress  and  for  the  coming  year 
the  Detroit  Edison  Company,  in  a  letter  to  its  stock- 
holders, is  offering  ten-year  8  per  cent  convertible  de- 
benture bonds  up  to  20  per  cent  cf  the  amount  of  out- 
standing common  stock  of  record  Dec.  11,  1920.  The 
convertibles  will  amount  to  about  $5,500,000.  In  addi- 
tion, the  company  purposes  to  issue  a  like  amount  of 
its  capital  stock.  Stockholders  of  the  Detroit  Edison 
Company  have  been  invited  to  waive  their  right  to  pur- 
chase this  new  stock.  It  is  the  intention  of  the 
company  to  sell  such  stock  as  thus  becomes  available  to 
its  customers.  The  issue  of  the  convertible  bonds  and 
of  the  additional  capital  stock  will  be  submitted  for 
approval  to  the  Michigan  Public  Utilities  Commission. 


Long-Term  Issues  Yield  as  Low  as 
Six  and  One-Half  per  Cent 

FOR  the  first  time  since  February  of  this  year  the 
yield  column  in  the  November  tabulation  of  the 
public  utility  financing  carries  a  figure  as  low  as  6.5 
per  cent.  This  is  a  long-term  issue  of  $600,000  in  bonds 
of  the  Blackstone  Valley  Gas  &  Electric  Company  to 
mature  Jan.  1,  1939,  and  it  bears  5  per  cent  interest  and 
was  sold  at  84.  There  are  also  two  thirty-year  issues  of 
gold  bonds,  both  offered  at  87^,  to  yield  as  low  as  7  per 
cent.  One  of  these  issues  is  of  $2,500,000  by  the 
Adirondack  Power  &  Light  Corporation,  the  other  of 
$4,000,000  by  the  Niagara  Falls  Power  Company.  With 
but  one  exception  the  offerings  are  long-term  obligations. 
The  exception  is  $1,000,000  in  first  lien  and  general 
mortgage  gold  bonds  of  the  Dayton  Power  &  Light 
Company,  sold  at  97',  to  yield  8.2.  This  issue  falls  due 
March  1,  1923.  The  following  table  gives  the  nine 
issues  in  detail. 


Amoilnt 

Company  of  Inmu«- 
Arkansnft     Valloy       Railway,      T.iffht     A 

Power  Co $1,400,000 

PcniiHylvaiiiii-f  >liioPowrr&  I.ightC'o 2,250,000 

Hlackstoiu!  \  alley  Claa  <fe  Elcclrio  Co 500,000 

navtoii  Power  &  I.iuht  Co 1,000,000 

VmU-il  I  iglitA  liiiilway  Co 2,000,000 

Ma-aiichiinetls  I.iKhtirK  Co 1,000,000 

Adirondaek  I'ow.r  &  l.iuht  Corp 2,500,000 

Nevudii-Califortiia  Kleetrio  Corp 1,500,000 

Niagara  Falls  Power  Co 4,000.000 

Total $1 6.250,000 


Pate  of  Per  Cent  Offered 

Perioil                                       Class  of  Security  Interest  Vielil  at 
First  and  refunding  mortgage  .sinking-fund 

gnia  bonds  7  8  05  96 

Pond-secured  sinking-fund  goUl  notes  8  8.6  96 

1,  1939)  i-'irst  and  general  mortgage  Ixtnda  5  6.5  84 

1,  1923)   First-lien  and  getieriil  mortgage  gold  l.onds  7  8.2  97,5 

Hond-serured  gold  mitea  8  6.45  97 

(!ol<l  debenture  bondM  7  ....  .... 

I,  1950)  First  and  refunding  mortgiig.  gnl.l  bonds  6  7  87.5 

Secured  gold  notes  B  8.15  99 

First  and  consolidation  mortgage  gold  bonds  6  7  67.5 


1 1-ycar 

1 0-year 

27-year  (due  .Tan. 

3-year  (duo  Mar. 

1 0-year 

1 0-year 

30-year  (duo  Mar. 

10-year 

30-ycar 
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Northwest  Electric  Service  League 
Begins  Activities 

IN  THE  last  ten  days  the  newly  organized  Service 
League,  founded  under  the  auspices  of  the  North- 
west) Geographic  Division  of  the  National  .Electric 
Light  Association,  has  started  functioning  with  "get- 
together"  meetings  in  Spokane  and  Seattle,  Wash., 
and  Portland,  Ore.,  on  Nov.  25,  29  and  30,  respectively. 
Representatives  of  the  advisory  committee  visited  these 
cities  til  meet  with  all  branches  of  the  industry  to 
explain  further  the  purposes  of  the  league  and  in 
crease  enthusiasm. 

Since  the  September  convention  of  the  association  in 
Spokane  the  new  executive  committtee  has  ratified  the 
action  of  the  convention  and  has  formally  instructed  the 
advisory  committee  of  the  league  to  proceed.  At  the 
annual  meeting  of  the  Oregon  Contractor-Dealers'  As- 
sociation the  purposes  of  the  league  were  approved  and 
support  was  pledged.  Similar  action  was  taken  on  Nov. 
4  by  the  Washington  Association  of  Contractor-Dealers. 


Providence  Company  Offers  Stock  to 
Customers  and  Employees  Oidy 

COMMENCING  on  Dec.  I  the  Narragansett  Electric 
Lighting  Company,  Providence,  R.  I.,  offered  its 
customers  an  opportunity  to  purchase  a  limited  quantity 
of  its  8  per  cent  preferred  stock.  The  offer  is  available 
only  to  the  company's  customers  and  their  families  who 
are  not  already  stockholders,  and  no  application  will  be 
accepted  for  more  than  five  shares.  It  is  the  desire  of 
the  management  of  the  company  to  have  its  securities  as 
widely  distributed  among  its  customers  as  possible, 
and  the  stock  purchased  under  this  plan  may  be  paid 
for  in  cash  or  in  quarterly  payments  beginning  Jan.  1. 

Recently  the  Narragansett  Electric  Lighting  Com- 
pany offered  its  preferred  stock  to  employees  under  a 
subscription  plan  whereby  payments  for  stock  were 
deducted  from  employees'  salaries.  Within  a  week 
after  this  plan  became  effective  204  employees  had 
subscribed  for  1,012  shares.  Three  years  ago  more  than 
1,000  shares  of  the  company's  capital  stock  were  taken 
by  employees  on  the  sub.scription  plan,  and  in  June, 
1919,  approximately  4,000  shares  were  sold  to  cus- 
tomers on  the  partial-payment  plan. 


Co-operative  Idea  Spreads  to  Atlanta 

ACTIVE  co-operation  between  the  manufacturers, 
l\  jobbers,  contractors,  dealers  and  the  central  station 
has  spread  to  Atlanta,  Ga.,  where  there  has  been  formed 
the  Atlanta  Electrical  Association.  Nearly  all  of  the 
local  electric  companies  and  firms  are  actively  repre- 
sented in  this  organization,  which  has  undertaken  an 
advertising  campaign  for  the  general  betterment  of 
the  industry  in  and  around  that  city.  This  campaign 
includes  the  mailing  of  booklets  by  the  central  station, 
together  with  instructive  literature,  with  each  of  its 
25,000  monthly  bills,  while  a  fund  of  $1,750  has  been  sub- 
scribed by  members  of  the  association  to  cover  direct- 
by-mail  and  newspaper  advertising  for  the  coming  year. 
Under  arrangements  between  the  association  and  the 
power  company  the  association  will  furnish  only  the 
booklets  and  stuffers.  The  power  company  will  furnish 
the  labor  for  mailing  and  will  prepare  and  keep  up  to 
date  all  mailing  lists.  Interesting  booklets  dealing  with 
old-house  wiring  and  urging  an  increase  in  the  number 
of  outlets  and  proper  selection  and  use  of  appliances 


will  be  sent  to  all  architects  and  building  contractors 
and  to  tho.se  taking  out  building  permits  and  will  be 
designed  to  tie  in  with  the  power  company's  direct-by- 
mail  advertisements. 

Awarded  Elliott  Cresson  Me<3al 


THE  Franklin  Institute  has  awarded  to  W.  L.  R. 
Emmet  of  the  General  Electric  Company  the  Elliott 
Cresson  gold  medal  in  recognition  of  his  contributions 
to  the  art  of  ship  propulsion. 


West  Virginia  Company  Would  Equalize 
Rates  by  Zoning 

FOR  THE  purpose  of  what  it  terms  "equalizing  the 
rate  of  charges  for  electricity,"  the  We.st  Virginia 
Utilities  Company  will  make  application  to  the  Public 
Service  Commission  of  West  Virginia  to  permit  the 
enforcement  of  a  new  schedule  of  rates.  While  in 
many  cases  the  rate  will  remain  comparatively  the  same 
as  that  now  in  force,  it  is  aimed  to  eliminate  all  the 
existing  "special"  contracts.  The  new  rate  is  based  on 
present-day  cost  of  producing  energy. 

The  greatest  change  was  made  in  zoning  the  large 
power  customers  into  two  zones.  The  first  zone  includes 
virtually  all  of  the  coal  mines  and  industries  within  the 
area  embraced  by  Morgantown,  Richards,  Strafford, 
Sabraton  and  Riverside.  A  sliding  scale  is  made  accord- 
ing to  the  amount  of  power  used,  which  begins  at  1.5 
cents  and  is  graduated  down  to  I  cent.  The  second  zone 
includes  all  of  those  plants  outside  of  the  area  bounded 
as  above,  and  to  the  regular  rates  charged  in  those 
instances  is  added  an  amount  to  compensate  for  the  ad- 
ditional wire  necessary  and  the  expense  of  transmission. 


Niagara  Falls  Power  Issues  S4,000.000 
of  Thirty-Year  Bonds 

FOR  the  purpose  of  reimbursing  the  treasury  for 
expenditures  involved  in  installing  the  three 
37,500-hp.  generating  units  and  other  work  the  Niagara 
Falls  Power  Company  has  sold  $4,000,000  of  first  and 
con.solidation  mortgage  series  AA  6  per  cent  gold  bonds, 
which  are  being  offered  to  investors  at  871,  yielding 
over  7  per  cent.  This  is  a  thirty-year  is.sue,  due  Nov.  1, 
1950,  and  brings  the  total  funded  debt  of  the  corporation 
up  to  $32,226,000. 
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Special  Symposium  on  Corrosion  for 
Spring  Electrochemical  Meeting 

PLANS  have  already  been  made  for  the  spring  meet- 
ing- of  the  American  Electrochemical  Society,  which 
is  to  be  held  at  the  Hotel  Chalfonte,  Atlantic  City,  April 
21-23,  1921.  A  special  symposium  on  corrosion  will 
occupy  the  morning  and  afternoon  programs  of  one  day 
and  will  bring  out  the  latest  information  on  this  subject. 
For  another  session  it  is  planned  to  hold  a  symposium 
on  electrolytic  production  of  organic  chemicals.  Social 
features  of  the  meeting  will  include  a  smoker  and  lec- 
ture on  one  evening  and  some  moving  pictures  of  appro- 
priate electrochemical  subjects,  followed  by  a  dance,  on 
another  evening.  Dr.  Carl  Hering,  Philadelphia,  is  chair- 
man of  the  committee  on  arrangements. 


containing  definite  recommendation  at  the  next  annual 
convention  of  the  Association  of  Edison  Illuminating 
Companies:  C.  J.  Russell,  chairman,  Philadelphia;  C.  S. 
Dawson,  Scranton;  C.  W.  De  Forest,  Cincinnati;  L.  L. 
Elden,  Boston;  W.  B.  Gear,  Chicago;  H.  H.  Lyon,  Buf- 
falo; S.  D.  Sprong,  Brooklyn;  C.  P.  Steinmetz,  Schenec- 
tady, and  G.  W.  Van  Derzee,  Milwaukee, 


Edison  Association  Discusses 

Power  Factor 

AT  THE  request  of  a  number  of  leading  men  in  the 
l\  industry,  Walter  H.  Johnson,  president  of  the  As- 
sociation of  Edison  Illuminating  Companies,  called  a  con- 
ference, in  Philadelphia  on  Nov.  22,  of  the  representa- 
tives of  a  number  of  the  central  stations  in  the  country 
where  the  power-factor  problem  is  an  important  one 
and  where  that  problem  has  grown  to  such  a  point  that 
measures  are  neeessai-y  for  its  correction. 

The  conference  lasted  from  10  a.m.  to  4  p.m., 
adjournment  being  taken  for  luncheon.  The  first  part 
of  the  program  contained  abstracts  of  discussion  upon 
Charles  J.  Russell's  paper  on  the  topic  "Commercial  As- 
pects of  Power  Factor,  Its  Measurement  and  Correc- 
tion," presented  at  the  New  London  convention  of  the 
association  by  L.  L.  Elden  and  A.  S.  Knight  of  the  Edi- 
son Electric  Illuminating  Company  of  Boston,  Philip 
Torchio  of  the  New  York  Edison  Company  and  George 
P.  Rou.x  of  the  Philadelphia  Electric  Company. 

This  was  followed  by  the  reading  of  new  written  dis- 
cussions by  those  whose  names  and  companies  follow: 
L.  E.  Sinclair,  Potomac  Electric  Power  Company;  R.  H. 
Tillman,  Consolidated  Gas,  Electric  Light  &  Power  Com- 
pany; Robert  Lindsay,  Cleveland  Electric  Illuminating 
Company;  G.  W.  Van  Derzee,  Milwaukee  Electric  Rail- 
way &  Light  Company,  Henry  H.  Lyon,  Buffalo  General 
Electric  Company;  N.  L.  Pollard,  Public  Service  Elec- 
tric Company  of  New  Jer.sey;  Charles  S.  Dawson, 
Scranton  Electric  Company;  B.  F.  Cleaves  and  W.  H. 
Wade,  Penn  Central  Light  &  Power  Company;  C.  W. 
DeForest,  Union  Gas  &  Electric  Company;  E.  W.  Bab- 
cock,  T.  I.  Jones  and  S.  D.  Sprong,  Brooklyn  Edison 
Company;  H.  B.  Gear,  Commonwealth  Edison  Company, 
and  H.  W.  Eales,  Union  Electric  Light  &  Power 
Company. 

In  the  afternoon  Mr.  Russell,  who  had  received  the 
written  discussion  in  advance  and  collated  the  various 
points  covered,  replied  to  the  questions  raised.  F.  S. 
Dellenbaugh,  Jr.,  of  the  Massachusetts  Institute  of 
Technology,  discussed  in  an  informal  way  some  of  the 
important  aspects  of  the  power-factor  situation  as  it 
affects  revenue  and  station  capacity.  A  summing  up 
of  the  entire  discussion  was  then  made  by  Dr.  C.  P. 
Steinmetz,  who  drew  attention  to  certain  aspects  of  the 
power-factor  problem  which  had  not  previously  been 
considered. 

President  Johnson  appointed  the  following  committee 
to  carry  on  research,  with  the  idea  of  making  a  report 


Dolierty  Company  Predicts  Cheaper 
Money  for  Utilities 

ASSERTING  that  bonds  yielding  10  per  cent  or  more 
l\.  are  steadily  becoming  fewer,  Henry  L.  Doherty  & 
Company  in  an  announcement  issued  recently  predict 
that  the  day  of  the  short-term  corooration  note  is  pass- 
ing and  that  of  long-term  bonds  is  again  dawning. 
Commodity  prices  are  declining,  the  purchasing  power 
of  the  dollar  is  increasing,  and  quotations  for  income- 
bearing  securities  are  advancing.  Public  utility  bonds, 
especially,  the  company  says,  are  selling  at  prices  most 
attractive  to  investors.  Much  activity  has  been  notice- 
able in  the  bonds  of  companies  supplying  electric  light 
and  power  and  the  price  tendency  in  these  issues  is 
distinctly  upward.  Quotations  are  beginning  to  i-eflect 
the  much  better  times  in  store  for  these  companies.  The 
decline  in  commodity  prices  will  be  of  vast  benefit  to 
them  as  it  will  mean  lower  operating  costs  and  increase 
in  earnings.  Many  rate  advances,  too,  have  recently 
been  granted.  'WTiile  this  class  of  companies  suffered 
most  severely  under  war  conditions,  the  Doherty  cqjn- 
pany  points  out  that  few  of  them  defaulted  in  payment 
of  interest  on  their  bonds.  Many  of  these  issues  are 
now  selling  at  twenty-five  points  and  more  below  pre- 
war quotations  notwithstanding  that  the  companies  are 
now  in  stronger  financial  position  and  have  greater 
earning  possibilities  than  was  the  case  when  their  securi- 
ties brought  higher  prices. 


Additional  Water-Power  Projects 
Advertised 

PROJECTS  recently  advertised  by  the  Federal  Power 
Commission  are  sponsored  by  the  following  com- 
panies and  individuals:  Niagara  County  Irrigation  & 
Water  Supply  Company,  St.  Lawrence  River  Transmis- 
sion Company,  Pit  River  Power  Company,  Western  New 
York  Utilities  Company,  Hydraulic  Race  Company,  Ni- 
agara Falls  Power  Company,  Western  Tie  &  Timber 
Company,  Louisville  Power  Corporation,  Lower  Niagara 
River  Power  &  Water  Supply  Company,  Niagara,  Lock- 
port  &  Ontario  Power  Company,  city  of  Buffalo,  J. 
Kennard  Thomson  and  Peter  A.  Porter,  Niagara  Gorge 
Power  Company,  Columbia  Valley  Power  Company,  A.  P. 
Seybold,  William  Park  Mills,  Rock  Creek  Power  Com- 
pany, J.  G.  Van  Zandt,  and  Alabama  Power  Company. 

Water-power  projects  were  advertised  by  the  com- 
mission during  the  week  ended  Nov.  27  as  follows: 

Utah  Light  &  Power  Company,  Salt  Lake  City, 
preliminary  permit,  power  development  in  Bear  River; 
objections  may  be  filed  until  Feb.  15.  United  Mills 
Company,  Hickory,  N.  C,  preliminary  permit,  power 
development,  Harpers  Creek,  near  Mortimer,  N.  C; 
objections  may  be  filed  until  Feb.  21.  Merced  Irrigation 
District,  Merced,  Cal.,  preliminary  permit,  power  de- 
velopment on  Merced  River;  objections  may  be  filed 
until  Feb.  21. 
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Indiana  Contractors  Pledge  Utilities 
Aid  in  Selling  Securities 

r'J  ANNUAL  convention  at  South  Bend,  Ind.,  this  week 
the  Indiana  Stale  Association  of  Electrical  Contractor- 
Dealers  pledged  itself  to  active  support  of  tiie  public 
utilities  of  the  state  and  to  render  them  immediate 
assistance  in  the  sale  of  their  securities  This  action 
followed  noteworthy  addresses  by  Morse  Dell  Plain, 
president  of  the  Indiana  Electric  Light  Association,  and 
W.  L.  Goodwin  of  the  General  Electri-;  Company  on  the 
advantages  to  be  gained  by  closer  co-operation  b-.tween 
contractor-dealers  and  central  stations. 

Mr.  Dell  Plain  said:  "'The  Indiana  Public  Service 
Commission  has  kept  the  utilities  of  the  state  one  step 
ahead  of  the  sheriff  by  allowing  the  companies  meager 
rate  increases  which  did  not  come  within  25  per  cent 
of  being  the  rates  to  which  the  central  stations  have 
been  entitled.  The  utilities  of  the  state  are  unable  to 
extend  and  take  on  new  business  at  a  profit,  and  as  long 
as  these  conditions  prevail  the  prosperity  of  the  other 
branches  of  the  electrical  industry  will  be  limited." 

After  considering  the  advisability  of  having  discounts 
readjusted,  the  association  passed  a  resolution  urging 
manufacturers  to  pay  dealers  a  definite  percentage  for 
local  newspaper  advertising  when  the  dealers  expend  an 
etiual  amount  to  advertise  the  manufacturers'  products. 
This  advertising  allowance  is  to  be  in  excess  of  the 
regularly  recognized  trade  discount. 

A.  B.  Harris  of  Gary  was  re-elected  chairman  and 
executive  committeeman  for  the  northern  division. 
Thomas  Hatfield,  Indianapolis,  and  A.  L.  Swanson, 
Evansville,  were  elected  to  represent  the  central  and 
southern  divisions  respectively  on  the  representative 
committee.     A.  I.  Clifford  of  Indianapolis  is  secretary. 


Work  on  Skagit  Kiver  Project  May  Be 
Entirely  Suspended 

UNLESS  the  city  of  Seattle,  Wash.,  is  able  to  dispose 
of  its  bond  issue  voted  for  the  Skagit  River  power 
project  work  on  the  nine-million-dollar  hydro-electric 
enterprise  may  be  entirely  suspended.  The  work  has 
been  reduced  75  per  cent  at  this  time.  Several  millions 
in  bonds  remain  available  but  are  useless  until  sold, 
and  the  condition  of  the  bond  market,  according  to  city 
officials,  is  such  that  6  per  cent  utility  bonds  are  not 
as  attractive  as  other  forms  of  investment.  The  experi- 
ment of  selling  the  bonds  to  the  oublic  over  the  counter 
did  not  result  in  a  sufficiently  r«pid  movement  to  keep 
pace  with  construction  work. 

More  money  has  been  spent  in  construction  than  has 
been  received  from  sale  of  bonds,  according  to  report 
of  City  Comptroller  Harry  W.  Carroll,  who  places  the 
deficit  at  $45,756.55.  Thus  far  $1,698,769.01  has  been 
spent.  Suspension  of  operations  next  month,  as  threat- 
ened, would  entail  an  expense  of  $100,000  due  to  the 
scattering  of  the  present  organization  and  reassembling 
of  another  crew.  City  Engineer  Dimock  has  been  noti- 
fied to  limit  his  work.  However,  C.  F.  Uhden,  chief 
engineer  in  charge  of  the  work,  says  that  he  will  con- 
tinue tunnel  boring  operations  at  least  until  mid 
December. 

Bonds  totaling  $5,500,000  have  been  voted  for  the 
Skagit  project,  but  this  issue  will  not  be  nearly  enough 
to  cover  the  contemplated  development.  City  Engineer 
Dimock  states  that  the  soundest  plans  involve  an  expen- 
diture of  $9,000,000  to   develop  34,500   kw.     Further 


development  of  the  Gorge  unit,  entailing  a  great  dam 
costing  several  more  millions,  would  increa.se  the  plant 
rating  to  54,000  kw. 

The  work  thus  far  accomplished  has  been  preliminary, 
including  construction  of  a  railroad  to  the  Gorge  Creek 
power  site,  which  is  80  per  cent  completed;  equipment, 
right-of-way,  cottages,  bunk  houses,  warehouse,  hospital, 
sawmill,  timber  cutting  and  similar  incidentals,  as  well 
as  a  2,720-ft.  tunnel  for  the  Newhalen  jjower  unit,  which 
will  supply  power  for  the  construction  machinery  that 
will  then  take  up  the  Gorge  work,  involving  a  10,000-ft. 
tunnel.  Work  on  this  tunnel  has  proceeded  1,200  ft.  and 
the  plant  is  to  be  in  operation  next  July,  accoi'ding  t*" 
present  plans. 

Electrical  Power  Production  in 
Soviet  Russia 

THE  generation  and  distribution  of  electric  power 
in  Russia  is  under  the  control  of  the  soviet  depart- 
ment for  electricity.  This  department  manages  ten 
nationalized  power  plants,  forty-five  nationalized  fac- 
tories for  electrical  machinery,  telephones  and  tele- 
graphs and  nineteen  works  not  yet  nationalized.  The 
aims  of  the  soviet  government  are  to  build  new  power 
plants  and  to  supply  electricity  to  farmers,  sawmills, 
mines  and  to  all  larger  foodstuff  producers. 

A  statement  issued  by  the  soviet  government  regard- 
ing the  future  of  the  electrical  industry  in  Russia  is 
full  of  optimism  and  goes  so  far  as  to  say  that  all  the 
resources  of  the  country  will  be  utilized  by  electric 
power,  bringing  the  country  to  a  state  of  prosperity 
unparalleled  in  its  history.  The  figures  of  the  power 
production  of  the  Moscow  and  Petrograd  plants  from 
January  to  April,  1920,  show,  however,  that  practical 
conditions  are  very  far  behind  these  aims  of  the  soviet 
government.  In  Moscow  only  three  of  the  existing  five 
power  plants  were  running  in  January,  the  other  two 
having  been  put  to  work  later  on  with  in.sgnificant  re- 
sults. Only  8,000,000  kw.-hr.  are  produced  in  Moscow 
per  month.  In  Petrograd  the  power  production  is  still 
less  and  was  in  March  at  its  highest  point,  with  6,800,- 
000  kw.-hr.  Nine  of  the  ten  nationalized  power  plants 
are  situated  in  these  two  cities.  The  electrical  works 
in  the  provinces  that  still  exist  are  in  private  hands, 
but  most  of  these  plants  have  shut  down  for  want  of 
fuel. 

New  England  IN.  E.  L.  A.  to  Awar<l  Prizes 

PRIZES  for  the  best  letters  setting  forth  the  personal 
benefits  actually  realized  by  membership  in  the  Na- 
tional Electric  Light  Association  will  be  awarded  by 
the  New  England  Geographic  Division,  and  the  papers 
will  be  read  at  a  special  dinner  and  meeting  on  Dec.  17 
at  the  General  Service  Buildings  of  the  Edison  Electric 
Illuminating  Company  of  Boston  in  connection  with  a 
movement  recently  inaugurated  to  bring  home  the 
advantages  of  membership  to  employees  of  operating 
companies  and  others.  M.  H.  Aylesworth,  executive 
manager  N.  E.  L.  A.,  will  speak  at  the  meeting.  The 
competitive  letters  will  be  classified  according  to  section, 
under  accounting,  commercial,  technical  and  public  rela- 
tions divisions,  the  letters  being  sent  respectively  to 
G.  M.  Guilford,  V.  M.  F.  Tallman,  L.  L.  Elden  and  H.  T. 
Sands,  chairmen  of  these  sections  of  the  New  England 
Geographic  Division.  Full  publicity  will  be  given  the 
prize  papers. 
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Electric  Versus  Diesel-Engine  Drive 
for  Cargo  Ships 

COMPARATIVE  tests  on  electric  and  Diesel-engine 
drive  for  ship  propulsion  are  being,  made  by  the 
United  States  Shipping  Boara  fcr  the  purpose  of  de- 
termining the  niore  economical  and  efficient  motive 
power  fcr  use  with  cargo  ships. 

The  William  Penn,  which  is  the  first  vessel  to  be 
allocated  to  the  United  American  Line^has  been  equipped 
with  Diesel  oil-burning  engines  geared  direct  to 
the  propellers.  The  Eclipse,  which  is  on  a  voyage  to 
the  East  Indies,  is  provided  with  electric  generators, 
P.-^cf^rds  giving  in  detail  the  performance  of  the  two 
vessels  on  their  present  voyages  are  being  kept  and  will 
be  placed  before  the  Shipping  Board  as  soon  as  the 
home  ports  are  reached  again^  The  cargo  ships  will  be 
converted  to  the  form  of  motive  power  found  most 
economical  and  efficient,  said  Admiral  Benson,  chairman 
of  the  board. 

Hydro-Electric  Power  Plants  for 
the  Rliine 

PLANS  for  the  development  of  the  water  power  of 
the  Rhine  have  been  submitted  to  the  French  gov- 
ernment by  the  economic  regional  committee  of  the 
eastern  district  and  have  been  approved.  These  plans 
include  the  construction  of  seven  dams  and  ten  power 
plants  between  Huningen  and  Strasbourg.  The  plants 
will  be  rated  at  80,000  hp.  each,  and  a  possible  total 
development  of  1,000,000  hp.  at  high  water  and  one- 
half  that  amount  at  low  water  is  expected.  From  four 
to  five  years  will  be  required  to  carry  out  the  project, 
and  the  cost  is  estimated  at  350,000,000  francs,  though 
it  will  probably  be  much  higher,  some  authorities  put- 
ting it  at  a  billion  francs. 

As  Switzerland  has  ancient  rights  for  the  navigation 
of  the  Rhine,  the  power  plants  will  be  erected  some 
distance  from  the  banks  and  will  be  fed  by  a  canal  ran- 
ning  parallel  to  the  river.  The  power  will  supply  the 
mining  district  of  eastern  France,  especially  the  Briey 
mines.  The  Versailles  peace  treaty  provides  that  the 
water  power  of  the  Rhine  along  the  German-French 
frontier  shall  be  the  common  property  of  both  countries. 
In  the  case  of  new  power  plants  the  country  building 
them  will  have  to  recompense  the  other  country  up  to 
half  of  the  value  of  the  produced  power  either  in  energy 
delivered  or  in  the  money  equivalent. 


Electrical  Credit  Association  of  Chicago 
Reaches  Its  Twenty-fifth  Anniversary 

FOR  the  purpose  of  holding  its  annual  convention  and 
celebrating  the  twenty-fifth  anniversary  of  the  for- 
mation of  the  association  the  Electrical  Credit  Associa- 
tion of  Chicago  will  meet  at  the  Congress  Hotel  in  that 
city  on  Dec.  9  and  10,  at  which  time  the  trend  of  busi- 
ness conditions  and  practices  will  ba  discussed.  The 
program  follows: 

Thursday,  Dec.  9.  —  "The  Trend  of  the  Times,"  by  H. 
A.  Lewis,  advertising  director  McGraw-Hill  electrical  pub- 
lications; "Credit  Insurance,"  by  John  E.  GreRory,  New 
York;  "Better  Letters,"  by  Charles  IIc:iry  Mackintosh,  Chi- 
caco;  "Oriental  Trade  Representation,"  by  F.  K.  Pinckncy, 
MacBcth-Evans  Company,  Chicago;  "C.  O.  D.  Refusals,"  by 
II.  L.  White,  Detroit;  "Uniform  Trade  Terms,"  by  A.  L. 
Cohen,  Detroit,  and  J.  IT.  Morgenson,  Chicago. 

FrUlay,  Dec.  10. — "Trade-Acceptance  E.xperiences  and 
Results,"  by  E.  W.  Shepard,  general  credit  manager  West- 


ern Electric  Company,  New  York;   "Contractors'  Standard 
Accounting  System,"  by  T.  K.  Quinn,  Cleveland. 

At  the  banquet  on  Thursday  evening  the  principal 
^speakers  will  be  Judge  K.  M.  Landis,  Gen.  Charles  G. 
Dawes  and  W.  M.  Carpenter,  who  was  the»flrst  president' 
of  the  association. 


Stockholm-Gothenburg  Railroad  to  Be 
Electrified 

THE  Swedish  Government  has  decided  to  electrify 
the  Stockholm-Gothenburg  division  of  the  State 
Railroad  and  has  appropriated  about  $5,000,000  for  the 
work  to  be  done  during  1921.  The  division  is  about  300 
miles  long  and  its  electrification  will  require  a  total 
expenditure  of  about  $25,000,000.  Although  the  Riks- 
gransen  division,  which  is  ah-eady  electrified,  operates 
at  16,000  volts,  single-phase,  it  has  not  been  definitely 
decided  whether  the  new  electrification  will  use  alter- 
nating or  direct  current.  In  order  to  determfne  this 
and  other  factors  which  are  unsettled  a  royal  commis- 
sion is  now  studying  the  railroad  electrifications  in 
the  United  States. 

Research  Information  Bureau  Established 

THE  Research  Information  Service  has  been  estab- 
lished by  the  National  Research  Council  as  a  general 
clearing  house  and  bureau  of  information  for  scientific 
and  industrial  research.  Information  is  supplied  on  re- 
quest concerning  research  problems,  progress,  labora- 
tories, equipment,  methods,  publications,  personnel, 
funds,  and  similar  matters.  Except  where  unusual  diffi- 
culty in  obtaining  the  desired  information  makes  it 
impossible  inquiries  will  be  answered  without  charge. 
Requests  should  be  addressed  to  Research  Information 
Service,  1701  Massachusetts  Avenue,  Washington,  D.  C. 


Incoming  and  Retiring  Presidents  of 
Southeastern  Section  N.  E.  L.  A. 


At  the  left  S.  B.  Ireland,  vice-president  and  general  man- 
ager Mont-iomery  (Ala.)  Light  &  Power  Company,  who  was 
elected  president  of  the  Southeastern  Section  of  the  N.  E. 
L.  A.  at  the  convention  at  Miami,  Fla.  Beside  him  stand 
P.  A.  Tillery,  vice-president  and  general  manager  Carolina 
Power  &  Light  Company,  and  "Bill"  Goodwin,  the  well- 
known  advocate  of  better  organization  within  the  industry, 
whose  presence  at  the  Miami  convention  is  one  indication 
of  the  breadth  of  the  program  planned  and  successfully 
executed  by  Mr.  Tillei-y,  who  now  retires  as  president  of 
the  Southeastern  Section. 
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Current  News 
and  Notes 

Timely  iti'ins  on  electrical  happen- 
ings throughout  the  world,  to- 
gether with  brief  notes  of  irencral 
interest. 


Platinum  Find  in  South  Africa. — Re- 
ports of  the  discovery  of  a  rich  plati- 
num mine  in  the  Cala  district  of  Cape 
Colony  aix'  noticed  in  the  British  papers 
as  entitled  to  credence.  The  ore  body  is 
said  to  extend  l:!  miles  and  the  values 
to  be  extraordinarily  hitrh.  An  assay 
plant  is  beinf;  sent  to  the  mine  to  make 
thoroujrh   tests. 

Utility  Securities  as  Investment  for 
Soldiers'  Bonuses. — .\  special  drive  to 
enlist  the  soldiers'  bonus  granted  by  the 
state  in  the  upbuilding  of  the  company 
system  throug'fl  security  purchases  is  to 
be  launched  by  the  Central  Maine 
Power  Company,  which  sees  in  these 
securities  an  excellent  investment  for 
those  former  scr\ice  men  who  want  to 
save  their  bonuses. 

Ilydro-EIcctric  Development  in  Rus- 
sia.— The  Russian  grovemment,  it  is  re- 
ported, is  considering  plans  for  the 
development  of  three  hydro-electric 
plants,  the  first  to  be  located  on  the  Svir 
River,  which  connects  Lake  Ladoura  and 
Lal:e  One^a;  the  second  on  the  Vollshov 
River,  and  the  third  on  the  Dnieper 
River  north  of  the  Black  Sea,  between 
Ekaterinburg  and   Alexandrovsk. 

Water-Power  Valuations. — A  "Mem- 
orandum Concerning  Principles  and 
Methods  of  Water-Power  Valuations 
Approved  and  Practiced  by  Various 
Courts  and  Commissions"  has  been  pre- 
pared by  Edward  J.  Cheney,  an  engineer 
of  New  York  City.  This  pamphlet, 
which  is  not  controversial  but  in  which 
collected  facts  arc  set  forth  in  an  im- 
partial manner,  is  especially  recom- 
mended by  its  sponsors  to  public  utility 
men. 

Eight  Years'  Issues  of  California  Pub- 
lic Utility  Securities  More  than  a  Bil- 
lion Dollars. — In  the  eight  years  since 
the  public  utilities  act  became  effective 
the  Railroad  Commission  of  California 
has  authorized  the  issue  by  public  utili- 
ties of  securities  totaling  $1,001,500,- 
000,  besides  dismissing  or  denying  ap- 
plications for  $130,000,000  more.  Gas 
and  electric  companies  ranked  first  in 
amount  of  securities  issued,  with 
$398,000  000.  against  the  steam  rail- 
roads' !«;!:;4,ooo,coo. 

Rotterdam  Expanding  Electrically. — 

Dr.  A.  Ter  Frock,  of  the  city  engi- 
neer's department,  Rotterdam,  Holland, 
has  been  on  a  visit  to  Canada  for  the 
purpose  of  studying  the  Ontario  Hydro- 
Electric  system.  Dr.  Ter  Frock  says 
that  the  city  of  Rotterdam  is  expanding 
so  fast  on  account  of  the  annexation  of 
suburbs  that  the  electric  system  is 
uholly  inadequate  to  meet  the  demand. 
The  city  uses  garbage  to  develop  power 


for  industries  and  for  civic  transpor- 
tation. It  is  now  going  to  utilize  the 
water  from  the  River  Meuse,  flowing  by 
the  city,  and  ex|)ects  to  adopt  a  system 
similar  to  the  Ontario  Hydro-Electric. 

Renting  of  Electrical  Equipment  in 
Germany.- -A  recent  issue  of  Elek- 
ti-isclie  Kitiftbetriebe  iitid  Bahncn  con- 
tained a  report  of  a  power  system  in 
Germany  supplying  energy  to  farms 
and  small  villages.  For  this  service 
transformers  are  loaned  on  a  rental 
basis.  The  rent  on  a  transformer  of 
50-kw.  rating  is  35  marks  per  month. 
If  this  transformer  must  be  exchanged 
for  a  new  one  of  the  same  rating  the 
customer  is  required  to  pay  355  marks, 
owing  to  the  increase  in  the  first  cost 
of  the  transformers.  The  present  cost 
of  transformers  in  sizes  up  to  100  kva. 
is  twenty-two  times  the  cost  in  1914. 

Buckeye  Power  Company's  New 
Transmission  Line. —  The  G6,000-volt 
tower  line  recently  constructed  for 
the  Buckeye  Power  Company  between 
Steubenville  and  Wellsville,  Ohio,  covers 
22  miles,  much  of  the  distance  present- 
ing an  extremely  rough  and  rugged 
profile.  The  maximum  span  on  the  line 
is  2,100  ft.,  and  there  are  twenty-two 
spans  exceeding  1,000  ft.  Many  inter- 
esting engineering  problems  presented 
themselves  in  building  this  line,  the 
A-G-E  Bulletin  says,  at  points  where 
it  was  necessary  to  deviate  from  the 
original  survey  owing  to  right-of-way 
difficulties  and  other  causes.  The  Wells- 
ville substation  has  an  initial  installed 
capacity  of  G.OOO  kva.,  66,000/13,200 
volts,  three-phase.  Two  of  the  sec- 
ondary circuits  extend  north  to  East 
Liverpool,  Ohio,  where  a  new  subst;ition 
is  being  built.  The  old  13,200-volt  line 
to  this  place  will  soon  be  replaced  with 
a  line  of  modern  construction,  forming 
the  last  link  in  the  new  system  between 
East  Liverpool,  Wellsville  and  the 
Windsor  power  plant. 

Legal  .\spects  of  V/ater-Power  De- 
velopment in  Utah. — The  constitution- 
ality of  the  Utah  law  giving  the  State 
Engineer,  with  the  consent  of  the  Gov- 
ernor, power  to  withdraw  from  entry 
the  waters  of  any  particular  river  or 
other  source  of  supply  is  to  be  tested 
in  a  suit  brought  by  Caleb  Tanner 
against  State  Engineer  George  F.  iMc- 
Gonagle.  Mr.  Tanner  has  filed  appli- 
cation for  permission  to  divert  33.47 
second-feet  of  water  from  the  Provo 
River,  with  which  to  develop  about  250 
hp.  of  electrical  energy,  and  to  return 
the  water  to  the  West  Union  Canal. 
Mr.  McGonagle  refu.';ed  to  accept  the 
application,  apparently  on  the  ground 
that  the  waters  of  the  Provo  River  have 
been  withdrawn  from  entry  for  the 
present.  This  action  was  taken  on  the 
organization  of  the  Utah  Water  Storage 
Association,  representing  eight  counties 
watered  by  the  Provo  and  Weber  Rivers 
and  by  waters  from  Utah  Lake,  which 
has  employed  engineers  to  determine 
the  ultimate  possibilities  of  the  develop- 
ment of  the  water  supply  in  these 
counties.  The  association  requested  the 
withdrawal  of  the  two  rivers  and  the 
Utah  Lake  waters  during  investigation. 


Associations 
and  Societies 


A  complete  Directory  of  Electrical 
Associations  Is  printed  In  the  first 
Is.sue  of  each   montli. 


Cleveland  Section,  A.  L  and  S.  E.  E. 

—  Before  this  section  on  Dec.  13  L.  F. 
Adams  of  the  General  Electric  Com- 
pany's power  and  mining  department 
will  discuss  "f;ontinuous-Rated  or  50- 
Deg.   Rise   Motors?" 

Chicago  Section,  A.  I.  and  S.  E.  E.— 
The  Chicago  Section  of  the  Iron  and 
Steel  association  plans  to  hold  its  next 
meeting  on  Dec.  11,  when  G.  P.  Wil- 
son, switchboard  engineer  of  the  West- 
inghouse  Electric  &  Manufacturing 
C-ompany,  is  to  read  a  paper  on  switch- 
ing equipment  for  steel-mill  power 
houses  and  substations.  The  meeting 
will  be  held  at   the   Morrison   Hotel. 

Joint  Meeting  of  Meter  Committees. 
— A  joint  meeting  of  the  meter  com- 
mittees of  the  N.  E.  L.  A.  and  the 
Empire  State  Gas  and  Electric  Associa- 
tion will  be  held  at  the  Iroquois  Hotel, 
Buffalo,  on  Dec.  8.  In  the  morning  a 
paper  on  "Maximum-Demand  Metering" 
will  be  presented  by  Perry  A.  Borden  of 
the  Ontario  Hydro-Electric  Commission, 
and  in  the  afternoon  B.  W.  St.  Clair  of 
the  General  Electric  Company  will  read 
a  paper  on  "Measuring  Instruments 
Used  in  Connection  with  Service  Tests." 

N.  E.  L.  A.  Committee  Meetings. — 
Meetings  of  Technical  Section  commit- 
tees of  the  N.  E.  L.  A.  are  scheduled 
as  follows:  Dec.  7,  8  and  9,  meter  com- 
mittee, Buffalo;  Jan.  17,  hydraulic 
power  committee  and  underground  sys- 
tems committee;  Jan.  18,  inductive  in- 
terference committee  and  prime  movers 
committee;  Jan.  18  and  19,  meter  com- 
mittee; Jan.  19,  20  and  21,  electrical 
apparatus  committee,  and  Jan.  19  and 
20,  overhead  systems  committee,  all  in 
New  York. 


Coming  Meetings  of  Electrical  and 
Other  Technical   Societies 

A.'i.sociatfon     of     Iron     and     Slerl     Electrical 

KnKlneor.s — I'hiladclphia     Section,    Dec. 

4  ;  Chicago  .Section,  Dec.  11  :  Cleveland 

Sectfon,  Dec.  13. 
Rivers  and  Harhnr.s  Congress — Washington. 

Dec   8-10. 
Illinois  State  Electric  Association — Chicago 

IX'C.     9.       ( For    program    see    issue    of 

Nov.  6,  pap"  94 C.) 
Electrical  Credit  Association — Chicago,  Dec 

9  and   10. 
A.    I.   E.    E.    and    A.    S.    M.   E. — rhil.ulclphia 

Se<'lion.s.     Joint     nicutlng.     IMiiladelphia, 

Dei-.    13. 
A.    I.   E,    E.    and    A.    S.    Jl    E — Hos'on    .''ec- 

lions.  joint  meeting,  Boston,  Dec.    17. 
American    Physical    .Society — Annual    meet- 
ing. Chicago,  Dec  iS-Jan.  1. 
American    In.stltute   of  Electrical   Engineers 

— Chicago,  Jan.  14. 
Western      Asisociation      of      Electrical      In- 
spectors— Detroit,  Jiui.  2j-27. 
Association  of  Municipal  Electrical  TTt'litles 

of  Ontario — Toronto,  Jan.  1'7  and  28. 
A.  T.  E.  R    (New  York  Section)   and  A.  S. 

M.     EI      (Metropolitan     Section) — Joint 

meeting,  New  York,  Jan.  28. 
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Commission 
Rulings 

Important  decisions^  of  various  state 
bodies  involving  or  affecting  elec- 
tric light  and  power  utilities. 


Rates  Which  Commission  Cannot 
Change   Cannot    Affect   Other    Rates. — 

In  determining  the  reasonableness  of 
electric  rates  for  private  consumers  no 
weight  can  be  given  to  the  question 
whether  or  not  a  contract  entered  into 
by  the  utility  for  street  lighting  is 
profitable  to  the  company,  the  New 
York  Public  Service  Commission,  Sec- 
ond District,  has  asserted,  because  the 
commission  has  no  jurisdiction  to 
change  such  rates  and  they  must  be 
considered  as  voluntary  rates  of  the 
company. 

Apportioning  Cost  of  Rural  Service 
Extensions.  —  Residents  of  rural  dis- 
tricts within  reach  of  electric  plants 
and  in  territory  covered  by  franchises 
of  the  central-station  company  should, 
the  Public  Service  Commission  of  New 
■York  for  the  Second  District  found  in 
determining  a  complaint  against  the 
Orange  County  Public  Service  Corpo- 
ration, be  supplied  with  service  if  it 
can  be  done  in  a  safe  and  practicable 
manner  and  without  prohibitive  ex- 
pense. However,  an  unusual  installa- 
tion in  order  to  afford  rural  service 
should  not  be  made  entirely  at  the  ex- 
pense of  the  company.  To  do  so  would 
either  require  special  and  high  rates 
for  such  rural  consumers  or  would  un- 
duly burden  urban  consumers.  In  this 
case  the  consumers  were  required  to 
contribute  to  the  expense  of  installation 
the  difference  between  that  expense 
and  the  average  cost  to  the  corporation 
per  customer  on  the  distribution  system, 
including  transformers,  service  drops 
and  meters. 

Going  Value  and  Other  Factors 
Entering  Valuation  Proceedings. — In 
approving  proposed  rates  for  the  Brook- 
field  Electric  Light  Company,  a  utility 
valued  at  $14.5,000,  which  would  yield 
less  than  4  per  cent  for  depreciation 
and  7  per  cent  for  return,  the  Missouri 
Public  Service  Commission  asserted  a 
number  of  principles  governing  it  in 
valuation  proceedings.  Going  value,  it 
held,  is  not  to  be  estimated  on  the 
theory  of  the  "cost  of  establishing  the 
business"  where  such  costs,  charged  to 
operating  expenses,  have  been  recouped 
to  the  utility.  The  actual  cost  of  prop- 
erty is,  in  its  opinion,  the  proper  basis 
upon  which  to  compute  depreciation, 
since  the  purpose  of  a  depreciation  re- 
serve is  to  retire  property,  and  when  it 
is  retired  the  plant  account  should  be 
credited  and  the  depreciation  reserve 
charged  with  its  cost.  Rates  for  elec- 
tric service  are  based  upon  both  fixed 
costs — determined  by  the  investment 
and  its  maintenance — and  variable 
costs — determined    by    the    quantity    of 


energy  consumed — inasmuch  as  income 
from  operation  should  meet  investment 
or  fixed  costs  and  production  or  va- 
riable costs. 

Temporary  Discontinuance  of  Service 
May  Be  Authorized. — Declaring  that  it 
has  no  power  to  award  damages  against 
a  utility  for  breach  of  contract  to 
render  continuous  service,  the  New 
York  Public  Service  Commission,  Sec- 
ond District,  maintains  also  that  it  was 
the  duty  of  the  commission  to  authorize 
an  electric  company  to  discontinue  serv- 
ice for  short  periods  of  time  for  several 
successive  days  in  order  to  improve  its 
plant  so  as  to  serve  other  patrons, 
although  it  had  recently  ordered  the 
utility  to  render  continuous  service 
to  a  certain  customer  and  the  utility 
had  therefore  entered  into  a  contract 
so  to  do. 

Combination  Contract  Not  Affected  by 
Change  in  Rates  for  One  of  the  Com- 
modities Furnished. — The  Jefferson  De- 
posit Company  having  complained  to 
the  Illinois  Public  Utilities  Commission 
that  it  had  been  overcharged  for  steam 
and  electric  service  in  contravention  of 
a  contract  whereby  it  refrained  from 
equipping  its  office  building  in  Peoria 
with  heating  and  lighting  apparatus 
and  gave  to  the  utility  the  exclusive 
right  of  service  to  its  tenants  and 
occupants,  the  commission  declared  that 
such  a  contract  was  not  one  involving 
a  transfer  of  real  estate  or  property — 
which,  under  the  Illinois  statute,  would 
remove  it  from  the  commission's  juris- 
diction— and  also  that  a  patron  of  a 
utility  receiving  gas,  electric  and  heat- 
ing service  under  a  combination  con- 
tract recognized  in  the  field  schedules 
of  the  utility  is  not  affected  in  any  way 
by  proceedings  brought  by  the  utility 
for  a  change  in  heating  rates  upon 
published  notice  to  steam  users  only. 
The  commission  therefore  sustained  the 
complaipt  and  ordered  the  excess 
charges  refunded. 

Property  Not  Used  or  Useful  in  Par- 
ticular Service  Not  Considered  in  Rate 
Fixing. — In  determining  the  rate  for 
hydro-electric  service  furnished  the 
United  Railways  Company  of  St.  Louis 
by  the  Union  Electric  Light  &  Power 
Company  the  Missouri  Public  Service 
Commission  held  that  a  street  railway 
purchasing  energy  under  contract  from 
an  outside  distributing  company,  later 
acquired  by  a  local  electric  utility  for- 
merly also  purchasing  from  said  dis- 
tributing company,  is  not  chargeable  in 
proceedings  adjusting  rates  for  power 
so  purchased  with  investments  of  the 
local  utility  in  tie  lines  and  trans- 
former stations  not  in  fact  used  and 
useful  in  furnishing  energy  received 
under  said  contract  by  the  street  rail- 
way, where  no  contract  obligation  re- 
quires the  local  utility  to  deliver  energy 
to  the  street  railway,  where  the  im- 
provements were  made  for  the  require- 
ments of  the  local  electric  utility  and 
not  those  of  the  original  distributing 
utility,  and  where  both  the  local  utility 
and  the  stieet  railway  were  instru- 
mental in  bringino:  water  power  to  the 
locality  served. 


Recent  Court 
Decisions 


Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies. 


Court  Order  for  Definite  Complaint 
Not  Appealable. — A  circuit  court  having 
granted  an  application  in  City  of  Mil- 
waukee vs.  Railroad  Commission  of 
Wisconsin  for  an  order  requiring  the 
plaintiff  to  make  its  complaint  more 
definite,  and  the  plaintiff  having  ap- 
pealed, the  Supreme  Court  of  the  state 
has  declared  the  order  of  the  lower 
court  not  appealable.  (179  N.  W.  511.)* 
When  Utility  Abandons  Property 
Operation  at  a  Loss  Cannot  Be  Com- 
pelled.— A  decision  of  the  California 
Supreme  Court,  in  Lyon  &  Hoag  vs. 
Railroad  Commission,  declares  that  the 
state  cannot,  through  the  public  serv- 
ice commission  or  otherwise,  compel  the 
continued  operation  of  a  public  utility 
at  a  loss  in  a  case  where  the  owner  has 
abandoned  all  of  its  property  devoted  to 
the  public  use,  because  such  action 
would  violate  the  Fourteenth  Amend- 
ment to  the  United  States  Constitution, 
forbidding  the  taking  of  property  with- 
out compensation.      (190  Pac.   795.) 

Commission  Cannot  Fix  Rates  in 
Territory  Exempted  from  Its  Jurisdic- 
tion.— While  disclaiming  power  under 
the  statutes  of  Colorado  to  find  itself 
what  the  rate  paid  to  a  public  utility 
should  be,  the  Supreme  Court  of  that 
state,  in  Golden  Cycle  Mining  &  Reduc- 
tion Company  vs.  Colorado  Springs 
Light,  Heat  &  Power  Company,  vacated 
the  order  of  the  Public  Utilities  Com- 
mission fixing  rates,  on  the  ground  that 
part  of  the  territory  covered  was  within 
a  city  exempted  from  control  of  the 
com;mission  under  the  home  rule  amend- 
ment to  the  constitution.  (192  Pac. 
493.) 

City  Operating  Electric  Light  Plant 
Not  a  "Private  Corporation." — It  has 
been  held  by  the  Supreme  Court  of 
California  that  the  term  "private  cor- 
poration" does  not  include  municipal 
corporations  so  that  a  city  engaged  in 
operating  an  electric  light  plant  to  sup- 
ply its  inhabitants  is  not  subject  to 
regulation  by  the  Railroad  Commission 
of  the  state.  The  case  was  that  of  the 
city  of  Pasadena  against  the  commis- 
sion, the  city  contesting  the  power  of 
the  commission  to  require  it  to  file  a 
schedule  of  rates.  Admitting  that  a 
city  while  engaged  in  the  business  of 
furnishing  electric  power  and  light  to 
its  inhabitants  is  liable  for  acts  of  its 
agents  for  which  it  is  not  liable  while 
performing  purely  governmental  func- 
tions, the  court  holds  that  the  munic- 
ipality docs  not  for  that  reason  lose  its 
character.     (192  Pac.  25.) 


•The  loft-hand  numbers  refer  to  the 
volume  and  the  right-hand  numbers  to  the 
pase  of  the  National  Reporter  S>stom. 
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S.  B.  Irelan,  who  was  elected  pres- 
ident of  the  Southeastern  Section  of  the 
N.  E.  L.  A.  at  the  Miami  convention, 
Nov.  16-19,  is  vice-president  and  gen- 
eral manager  of  the  MontRomery  (Ala.) 
Light  &  Water  Power  Company  and  a 
popular  executive  of  the  H.  L.  Doherty 
organization.  Mr.  Irelan  has  been  sta- 
tioned in  Montgomery  since  1919,  when 
he  was  transferred  from  Sedalia,  Mo., 
where  he  was  vice-president  and  gen- 
eral manager  of  the  Oity  Light  & 
Water  Company.  Mr.  Irelan  was  grad- 
uated from  Purdue  University  in  1909 
with  the  degree  of  E.  E.  After  grad- 
uation he  became  associated  with  the 
Denver  (Col.)  Gas  &  Electric  Light 
Company,  and  in  1910  he  was  made 
secretary  and  treasurer  of  the  Fremont 


(Neb.)  Gas  &  Electric  Light  Com- 
pany, both  these  companies  being 
Doherty  properties.  He  was  then  trans- 
ferred to  the  New  York  office  of  H.  L. 
Doherty  &  Company  in  1912,  working 
in  the  engineering  department.  In  1914 
he  was  made  vice-president  and  general 
manager  of  the  Bartlesville  (Okla.)  Gas 
&  Electric  Company.  Mr.  Irelan  is 
thirty-one  years  of  age. 

W.  11.  Glenn  has  resigned  as  vice- 
president  of  the  Georgia  Railway  & 
Power  Company,  .Atlanta,  Ga.,  to  take 
up  the  active  duties  of  president  of  the 
Shippers'  Compress  Company,  which 
operates  cotton  warehouses  and  com- 
press plants  in  many  cities  of  Georgia 
and  Alabama.  Mr.  Glenn  has  been  con- 
tinuously connected  with  the  Georgia 
Railway  &  Power  Company  and  its 
predecessors  for  the  last  t\%'enty-nine 
years.  Shortly  after  his  graduation 
from  the  Georgia  Institute  of  Tech- 
nology he  entered  the  employ  of  one 
of  the  constituent  companies  as  a  rod- 
man.  He  subsequently  served  for  sev- 
eral years  in  the  shops.  Then  came 
a  promotion  to  purchasing  agent.  He 
was  next  appointed  superintendent  of 
track  and  roadway."  In  this  position 
he  had  charge  of  most  of  the  recon- 
sti-uction  work  following  the  formation 
of  the  Georgia  Railway  &  Electric 
Company  and  worked  out  many  of  the 
physical     problems     of     the     property. 


Men 
of  the  Industry 

Changes  In   Personnel 

and    Position — 

Biographical   Notes 


Twelve  years  ago  Mr.  Glenn  was  ap- 
pointed general  manager  of  the  rail 
way  department  of  the  Georgia  Rail- 
way &  Electric  Company.  Later  he 
was  advanced  to  the  position  of  vice- 
president  and  manager  of  railways.  In 
1904  he  suiTendered  that  title  for  that 
of  vice-president  and  operating  man- 
ager with  widely  increased  duties. 
These  included  not  only  the  manage- 
ment of  the  railways,  but  supervision 
over  generating  stations,  transmission 
lines  and  the  distribution  systems. 

Fritz  J.  Frank,  vice-president  of  the 
Iron  Age  Publishing  Company,  has  been 
elected  president  of  that  company,  fol- 
lowing the  resignation  of  William  H. 
Taylor,  who  has  been  president  and 
general  manager  for  more  than  ten 
years.  Mr.  Taylor  has  resigned  because 
(if  ill  health  and  has  retired  from  active 
connection  with  the  company.  William 
H.  Taylor  joined  the  Iron  Age  as  gen- 
eral manager  after  a  group  of  pub- 
lishers had  acquired  the  ownership  from 
David  Williams.  Previously  Mr.  Tay- 
lor had  been  connected  with  various 
trade  and  engineering  publications  over 
a  period  of  fifteen  years,  having  for  a 
time  been  vice-president  of  the  McGraw 
Publishing  Company  and  later  presi- 
dent of  the  Taylor  Publishing  Company 
of  Chicago,  which  consolidated  Engi- 
neering and  Steam  Engineering.  He 
and  his  associates  on  acquiring  the 
Iron  Age  separated  from  it  what  had 
long  been  the  hardware  department  of 
this  journal  and  established  it  as  Hard- 
uarc  Age.  Mr.  Fi-ank  has  been  with 
the  Iron  Age  Publishing  Company  since 
1910,  after  an  active  association  with 
other  trade  publications,  among  them 
Colliery  Engineering  and  the  Mining 
and  Scientific  Pccs.s.  He  has  a  wide 
acquaintance  in  the  iron  and  steel  and 
machinery  trades,  is  experienced  in 
business  journalism,  and  is  thoroughly 
committed  to  the  traditions  and  stand- 
ards of  the  Iron  Age,  which  belongs  in 
that  progressive  group  of  business  pub- 
lications that  make  editorial  service  to 
the  reader  the  basis  for  substantial  and 
sound  publishing  development. 

Eugene  B.  Edwards,  formerly  cashier 
of  the  Northampton  (Mass.)  Electric 
Light  Company,  has  been  appointed  as- 
sistant manager  of  the  company. 

L.  D.  Le  Fevre,  who  has  been  made 
the  general  auditor  of  the  General 
Electric  Company,  to  succeed  S.  L. 
Whitcstone,  now  the  comptroller,  be- 
came connected  with  the  company  in 
1903.  He  was  appointed  traveling  audi- 
tor in  1907  and  in  1917  he  was  ap- 
pointed assistant  general  auditor. 


K.  C.  Starr,  construction  engineer  for 
the  San  Joa<iuin  Light  &  Power  Cor- 
poration, Fresno,  Cal.,  and  F.  M.  Thebo, 
construction  manager  of  W.  A.  Kraner, 
Inc.,  San  Francisco,  have  formed  the 
firm  of  Thet)o  &  Starr,  engineers  and 
contractors,  with  headquarters  in  the 
Sharon  Building,  San  Francisco,  Cal. 
The  firm  will  specialize  in  the  design 
and  construction  of  hydro-electric  and 
irrigation  plants  and  in  appraisals  and 
irvestigations.  Both  Mr.  Starr  and 
Mr.  Thebo  have  been  engaged  on  im- 
portant hydro-electric  construction  work 
in  the  West  for  about  ten  years,  in- 
cluding the  development  of  more  than 
250,000  hp.  west  of  the  Rockies.  The 
completion  of  the  60,000-hp.  Kerckhoff 
project    of    the    San    Joaquin    Light    & 


Power  Corporation  by  R.  C.  Starr  in 
fifteen  months,  at  a  cost  of  less  than 
!f6,000,000,  has  been  the  greatest 
achievement  of  the  year  in  Western 
hydro-electric  development.  It  was 
made  possible  by  the  adoption  of  en- 
tirely new  methods  in  tunnel  and  dam 
construction.  Mr.  Starr  will  still  retain 
his  connection  with  the  San  Joaquin 
Light  &   Power  Corporation. 


Obituary 


Alfred  J.  Habcock,  who  resigned 
early  this  year  from  the  firm  of  Man- 
ning, Maxwell  &  Moore,  manufacturers 
of  electrical  machinery,  New  York,  died 
Oct.  30,  in  London,  England.  Mr.  Bab- 
cock  was  associated  with  this  finn  for 
thirty  years. 

.\rthur  M.  Waitt.  consulting  engineer 
and  railroad  specialist,  died  Nov.  10  at 
Sharon,  Conn.,  as  the  result  of  an  oper- 
ation performed  several  months  ago. 
.■Vfter  graduation  in  1879  from  the 
Massachusetts  Institute  of  Technology 
Mr.  Waitt  spent  many  years  with  va- 
rious railroads.  While  with  the  New 
York  Central  he  was  superintendent  of 
motive  power  and  rolling  stock.  In 
1902  he  was  elected  president  of  the 
American  Railway  Master  Mechanics' 
Association. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies — Notes  on  Industrial  Activities 

and  Business  Methods 


Steel  Price  Cut  Expected  to  Help 
Stabilization 

FOLLOWING  the  announcement  on  Nov.  26  by  the 
Jones  &  Laughlin  Steel  Company  that  its  prices  on 
bars,  plates  and  structural  shapes  had  been  revised 
downward  to  meet  the  prices  quoted  by  the  United  States 
Steel  Corporation,  v/hich  prices  were  those  suggested  at 
the  conference  of  steel  interests  with  the  Industrial  Board 
in  March,  1919,  there  has  been  in  the  steel  trade  a  general 
feeling  of  satisfaction.  It  is  felt  that  this  action  on  the 
part  of  this  independent  steel  company  will  exert  a  stabiliz- 
ing influence  on  the  steel  market,  and  that  a  readjustment 
in  the  trade  will  follow. 

Some  action  was  necessary  to  overcome  the  low  level 
of  steel  buying  and  to  avoid  complete  suspension  of  work 
in  many  plants.  At  the  time  of  this  writing,  however, 
there  has  been  little  noticeable  revival  of  buying,  but  it 
is  expected  that  few  days  will  go  by  before  this  condition 
is  overcome  and  buying  is  resumed.  While  not  all  inde- 
pendent producers  have  met  the  full  drop  in  prices  an- 
nounced by  the  one  producer  above  many  mills  have  shovioi 
a  recession  to  figures  close  to  the  bottom  prices  quoted. 

The  independent  mills  as  a  whole  are  working  much 
below  capacity,  in  some  cases  down  to  60  per  cent.  It  is 
probable  that  these  mills  will  now  receive  some  orders  which 
had  previously  been  given  to  the  corporation  but  on  which 
shipments  were  some  distance  off.  This  feature  of  prompt 
delivery  is  expected  to  have  some  effect  on  cancellations  of 
orders  placed  with  the  leading  steel   producer. 


Manufacturer  Backs  Recognition  of 
Integrity  of  Contracts 

IN  COMMENTING  on  the  custom  prevailing  in  some 
quarters  of  canceling  contracts,  the  president  of  a  rep- 
resentative electrical  manufacturing  company  is  in  thor- 
ough sympathy  with  the  belief  that  there  must  be  a  greater 
recognition  of  the  integrity  of  contracts,  as  shown  in  a 
letter  to  all  his   representatives: 

"Where  we  are  approached  by  a  customer  with  whom 
we  have  a  future  delivery  contract  in  the  shape  of  any- 
thing from  a  simple  accepted  order  to  the  most  elaborate 
formal  agreement,"  he  says,  "and  a  request  is  made  that 
the  contract  be  abrogated  by  cancellation,  our  first  stsp 
is  to  ascertain  the  status  of  the  work  involved.  The  fac- 
tory's resultant  report  to  us  shows,  generally  spaaking, 
the  materials  on  hand  or  contracted  for,  those  whch  are 
special  to  the  order  in  question,  how  far  processing  has 
advanced,  and  indicates  what  disturbance  would  be  caused 
by  instructions  to  hold.  If  the  report  shows  that  cancel- 
lation would  involve  no  loss  other  than  that  of  anticipated 
profit,  we  have  just  claim  for  that  profit,  but  no  more. 

"Whether  or  not  we  urge  the  claim  depends  on  cir- 
cumstances, but  as  a  rule  we  waive  it,  accept  cancella- 
tion and  receive  as  offset  merely  the  customer's  apprecia- 
tion of  our  having  lent  a  helping  hand.  If  the  factory's 
report  shows  that  losses  other  than  anticipated  profit  would 
ensue,  we  determine  a  suitable  cancellation  charge  and 
advise  the  customer  that  this  will  be  made  if  cancellation 
is  insisted  upon.  We  also  propose,  as  an  alternative, 
■postponement  of  shipment  schedules  over  the  maximum 
period  for  which  we  feel  we  can  afford  to  spread.  A  re- 
quest to  hold  the  order  until  the  customer  is  ready  for 
its  release  cannot  be  complied  with." 


This  manufacturer  goes  on  to  show  that  he  has  sufficient 
confidence  in  human  nature  and  the  integrity  of  the  average 
business  concern  to  feel  that  the  ability  to  make  his  cus- 
tomers appreciate  the  necessities  of  the  case  and  the  fair-' 
ness  of  his  stand  will  remain  satisfactory,  as  they  have 
in  the  past,  but  only  as  each  individual  concerned  con- 
vinces himself  after  due  reflection  that  only  by  adherence 
to  business  pledge  can  business  prosper.  — 


New  York  Jobbers  Interchange 
Surplus  Stocks 

A  FEATURE  of  the  electrical  supply  market  as  prac- 
ticed by  the  jobbers  in  the  New  York  City  territory 
is  the  interchange  of  surplus  stocks  and  a  falling  off 
in  buymg  from  the  manufacturers.  This  is  not  the  first 
time  this  feature  of  interchange  of  stocks  has  been  tried 
in  New  York,  but  it  is  working  out  to  a  better  degree  than 
it  did  previously,  when  there  was  a  falling  market. 

Of  course,  the  present  is  the  right  time  to  revert  to 
this  method  of  moving  stocks,  because  manufacturei's  are 
making  shipments  on  orders  of  long  standing  and  there 
is  a  tendency  toward  a  falling  market.  In  some  cases 
these  incoming  deliveries  are  making  certain  stocks  a  little 
top-heavy,  and  although  there  is  quite  a  good  volume  of 
buying  inventories  are  frequently  a  little  higher  than  might 
be  desired  under  the  present  conditions  of  credits. 

The  system  of  stock  interchange  among  jobbers  is  work- 
ing out  through  the  medium  of  the  New  York  Electrical 
Club,  to  which  the  jobbers  send  lists  of  their  excess  stocks. 

Jobbers  are  buying,  it  seems,  only  as  it  is  necessary  and 
are  keeping  their  inventories  down  to  rock  bottom  as  far 
as  they  are  able.  When  they  buy  they  want  to  know  that 
(he  market  is  present  and  that  they  will  sell  before  they 
have  to  pay  for  the  article.  This  is  particularly  true  of 
certain  seasonable  articles  just  reported.  One  jobber  is 
ordering  every  three  or  four  days  a  seasonable  item  on 
which  he  pays  cartage  rather  than  order  a  sufficient  quan- 
tity to  escane  this  charge  but  at  the  same  time  build  a 
stock  for  which  he  has  no  orders  at  present. 


Larger  Discounts  May  Reward  Modern 
Selling  Methods 

A  T  THE  recent  question-box  confei-ence  of  the  New  Eng- 
/-\  land  Section  of  the  National  Electric  Light  Associa- 
■^  -^ttlon  at  Boston  a  short  discussion  of  discounts  from 
manufactui'ers'  list  prices  took  place.  From  the  manufac- 
turer's standpoint  the  point  was  made  that  in  a  sense  the 
manufacturers  do  not  set  the  retail  prices  on  their  goods, 
these  being  developed  over  a  long  period  of  years  by  cus- 
tom and  by  the  profits  which  retailers  desire  to  make.  In 
a  representative  case  the  bulk  of  the  goods  goes  to  dealers 
at  a  discount  of  30  and  7.5  per  cent,  which  gives  the  dealer 
o;i  his  resale  a  little  better  than  fiO  per  cent  on  his  cost, 
or  30  and  7.5  per  cent  on  his  gross.  It  was  maintained  that 
there  is  a  point  in  setting  list  prices  by  a  manufacturer 
b^'yond  which  he  cannot  go.  If  he  sets  his  I'st  too  high 
he  then  has  an  artificially  high  price  which  the  trade  as 
a  whole  will  not  hold  to. 

A  heating-appliance  maker  has  found  that  the  limit  in 
discount  is  40  per  cent.  Department  stores,  which  are 
clever  merchandisers,  would  like  to  get  40  per  cent,  but 
they  will  take   and   do   business  presumably  at  a  profit  of 
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30  and  7.5.  It  i.s  felt  by  electrical  manufacturing  inter- 
ests that  if  40  ptr  cent  off  is  given  to  all  dealers  and  cor- 
respondingly longer  discounts  to  jobbers  the  price  will 
not  be  maintained  as  a  li.st  price.  The  dealers  will  find  they 
can  do  business  on  a  smaller  margin  of  profit  than  the  40 
per  cent  calls  for  and  will  not  adhere  to  list  prices.  Another 
manufacturer's  repiesentativc  pointed  out  that  the  sooner 
the  contractor-dealer  and  the  central  station  give  the  manu- 
facturer a  greater  amount  of  co-operation  in  the  education 
which  the  retailer  requires  in  merchandising  the  sooner 
there  may  be  a  possibility  of  obtaining  larger  discounts. 
The  manufacturer  will  be  able  to  give  these  as  a  result  of 
being  relieved  of  the  cost  of  educating  and  assisting  in 
sales.  The  industry  is  passing  through  a  first  stage  in 
selling  electrical  products  along  merchandising  lines. 


Electric  Sliect  Prices  Easier 
for  1921  Shiniiieiil 

BUYING  of  electric  sheets  has  dropped  off  in  the  last 
few  weeks  and  there  is  reported  plenty  of  capacity 
available  so  that  shipments  may  be  made  after  the 
first  of  the  year.  Larger  electrical  manufacturers,  it 
seems,  are  still  ordering  in  fairly  good  quantities,  but  not 
up  to  the  amounts  they  have  ordered  in  the  past.  Book- 
ings are  not  for  so  far  in  the  future  either.  Smaller  elec- 
trical manufacturers  appear  to  have  reduced  their  buy- 
ing in  greater  proportion  because  their  orders  are  very 
small.  The  lighter  demand  for  fractional  motors  is  one 
reason  given  for  this  condition  in  the  electric  sheet  market. 

There  is  little  material  available  for  shipment  this  year. 
There  has  been  a  price  recession  during  the  month  just 
passed  ranging  from  about  10  to  20  per  cent  on  the  best 
(trades  of  sheets.  This  has  applied  to  any  little  capacity 
which  has  been  looking  for  a  buyer  for  1920  delivery  and 
is  expected  to  hold  for  orders  placed  for  early  1921  ship- 
ment. 

Export  demand  is  indeed  light.  Six  months  ago  there 
was  no  electric  sheet  reported  available  for  the  orders 
which  foreign  buyers  attempted  to  place.  Today  orders 
are  lacking  when  deliveries  could  be  promised  early  next 
year.  One  reason  given  for  this  applying  to  European 
demand  especially  is  the  retiu-n  of  German  sheet  producers 
in  that  market.  It  is  reported  that  these  producers  are 
taking  orders  for  steel  on  the  basis  of  a  considerably  lower 
watt  loss  than  that  which  American  manufacturers  are 
guaranteeing.  If  this  is  true  it  shows  a  serious  handicap 
which  must  be  overcome  in  the  export  trade,  aside  from 
the  consideration  of  exchange  and  credit. 


Strong  Foreign  Demand  for  Steel 
Transmission  Towers 

L\RGELY  as  a  result  of  adverse  financial  conditions 
which  have  made  the  floating  of  bonds  for  financing 
'  power  extensions  very  diflicult,  domestic  interest  in 
steel  transmission  towers  remains  lacking.  Foreign  orders 
and  inquiries,  on  the  other  hand,  are  extremely  active.  Even 
thei'e  a  large  producer  who  had  a  good  volume  of  foreign 
business  on  hand  three  months  ago  reports  that  since 
then,  with  the  exception  of  inquiries  from  wireless  inter- 
ests, demand  has  petered  out.  Several  other  producers 
report  no  slump  in  export  business  as  yet,  however. 

Some  of  the  most  promising  countries  affording  markets 
for  transmission  towers  are  Italy,  France,  Japan,  South 
America  and  the  Scandinavian  peninsula,  orders  being  re- 
ported both  on  behalf  of  power  companies  and  electric 
railways.  One  important  factor  in  the  increase  of  this 
demand  abroad  is  said  to  be  the  growing  scarcity  of  fuel 
and  oil  in  certain  European  countries,  which  has  led  to 
the  more  intensive  development  of  natural  water-power 
resources. 

On  the  other  hand,  a  great  deal  of  export  business  is 
undoubtedly  held  in  abeyance  at  present  because  the  pres- 
ent level  of  foreign  exchange  works  so  strongly  against 
foreign  customers  who  buy  in  the  United  States.  With 
any  decided  change  for  the  better  in  that  respect  and  an 


improvement  in  financial  conditions  at  home  as  well,  it  is 
believed  that  the  demand  for  transmission  line  equipment 
will  mount  to  greater  proportions  than  ever  before.  This 
view  is  based  on  the  extent  and  number  of  hydro-electric 
power  projects  that  are  known  to  be  on  the  boards,  both 
at  home  and  abroad. 

Conditions  of  production  are  greatly  improved.  This  is 
largely  due  to  the  relief  from  transportation  congestion 
which  delayed  supplies  of  raw  material  for  so  long. 
Little  difficulty  is  now  experienced  in  obtaining  all  the  steel 
that  is  needed,  and  both  the  supply  and  the  efficiency  of 
labor  have  improved.  Deliveries  are  consequently  much 
improved,  but  as  the  greater  part  of  this  product  is  fabri- 
cated to  order,  shipments  vary  according  to  the  manufac- 
turer, the  size  of  order  and  the  type  of  material — whether 
galvanized,  etc.  In  general,  delivery  of  about  1,000  steel 
towers  in  the  slowest  instance  can  be  accomplished  in  six 
to  seven  months  and  in  the  quickest  in  about  four  to  five 
months. 

In  spite  of  the  view  taken  by  one  large  producer  that 
lower  quotations  will  not  prevail  for  a  long  time,  several 
other  manufacturers  see  a  gradual  softening  of  prices  that 
will  come  about  as  a  result  of  the  lower  levels  quoted 
by  independent  steel  producers. 


The  Metal  Market  Situation 

COPPER  prices  at  present  are  largely  nominal  as  in- 
terest on  the  part  of  consumers  is  mostly  confined 
to  hand-to-mouth  buying.  Producers,  on  the  other 
hand,  are  not  anxious  to  enter  the  market  as  sellers  at 
present  prices.  The  present  level  at  which  producers  will 
sell  for  near-by  delivery  has  been  established  at  14  cents, 
though  many  of  the  latter  remain  entirely  out  of  the.  mar- 
ket at   that   price. 

The  14-cent  level  is  reported  as  being  shaded  in  the 
outside  market  and  by  some  small  producers.  For  ship- 
ment over  the  rest  of  the  year  copper  can  be  obtained 
from  second  hands  at  13.50  to  13.75  cents  f.o.b.  refinery, 
equivalent  to  13.75  to  14  cents  delivered.  For  delivery 
over  the  first  quarter  of  1921  there  are  sellers  at  13.75  to 
14  cents  f.o.b.   refinery. 

Export  demand  remains  very  light.  It  is  reported  that 
export  sales  have  been  made  as  low  as  133  cents  aside  ship 
recently.  A  feature  in  the  market  is  the  additional  mines 
that  are  cutting  down  their  output  and  laying  off  employees 
in  an  effort  to  reduce  the  large  surplus  stocks  of  copper 
above  ground.  The  latter  are  held  to  be  largely  respon- 
sible for  the  present  weak  condition  of  the  market.  Stand- 
ard copper  at  London  is  weak  and  dull,  spot  falling  off  an 
additional  £3  5s.  in  the  last  week. 

The  price  of  lead  during  the  week  was  reduced  another 
J  cent  by  the  leading  interest.  It  is  a  buyers'  market  at 
present  with  very  few  buyers  on  hand.  Stocks  are  not 
extra  heavy, -but  are  too  large  for  the  present  condition  of 
demand.  Zinc,  tin  and  antimony  also  declined.  Consumers 
are  showing  better  inquiry  for  zinc  for  delivery  over  the 
first  quarter  of   1921   and  spot  stocks  are  heavy. 
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The  Week 

IN  TRADE 


THE  slightly  improved  tone  to  general  condition  in  the 
electrical  industry  that  has  been  previously  noted  con- 
tinues. No  material  change  such  as  a  general  in- 
crease in  buying  is  reported,  but  the  buoyant  note  from 
nearly  all  sections  is  evident.  This  is  variously  ascribed 
to  a  natural  readjustment  in  the  face  of  altered  trade  con- 
ditions, to  a  feeling  of  optimism  over  prospects  for  next 
year's  business  and  to  mere  relief  that  things  are  not  get- 
ting any  worse. 

The  demoralization  of  the  cotton  market  in  the  South  and 
of  the  wool  and  grain  markets  in  the  Intermountain  sec- 
tion has  greatly  unsettled  trade  in  those  districts.  Col- 
lections at  present  seem  to  be  about  holding  their  own  at 
the  unfavorable  average  of  sixty  days.  Little  talk  of  short- 
ages in  any  line  is  now  heard,  but,  on  the  other  hand,  ef- 
forts are  concentrated  upon  holding  down  inventory  levels. 
Labor  is  in  plentiful  supply,  and  though  hours  of  produc- 
tion in  some  instances  have  been  shortened  no  general  lay- 
ing off  of  employees  is  reported. 

Seasonal  goods  are  moving  well,  the  demand  for  lamps, 
heating  appliances  of  all  sorts  and  various  holiday  goods 
holding  up  strongly. 

NEW  YORK 

Little  change  is  evident  in  week-to-week  trade  condi- 
tions at  present.  Sales  in  most  lines  are  not  very  heavy, 
but,  on  the  other  hand,  jobbers  as  a  whole  are  not  com- 
plaining. Expectations  are  that  the  present  period  of 
quiescent  waiting  will  continue  for  the  next  three  or  four 
months,  but  that  starting  next  spring  electrical  business 
will  boom.  The  trade  seems  to  have  accepted  this  outlook 
philosophically  and  to  have  adjusted  itself  to  the  altered 
conditions. 

The  epidemic  of  cancellations  has  now  run  its  course. 
Few  items  are  overstocked  on  jobbers'  shelves,  though  this 
is  a  result  of  persistent  efforts  to  keep  down  inventories. 
Electrical  contractors  are  closing  very  little  new  business, 
though  a  good  deal  of  work  for  the  future  is  said  to  be 
in  view.  No  decided  change  in  collections  is  evident,  some 
jobbers  reporting  the  situation  as  good  and  others  as  bad. 
The  average  length  of  time  in  which  bills  are  paid  is  prob- 
ably about  sixty  days. 

Demand  for  conduit,  lamps,  porcelain  and  certain  ap- 
pliances such  as  heaters  holds  up  fairly  well,'  and  in  many 
cases  sales  of  these  items  offset  the  light  demand  on  other 
lines.  Reports  on  the  present  volume  of  consumer  demand 
vary.  Here  and  there  jobbers  say  the  retail  Christmas 
trade  will  be  very  poor  and  consequently  those  houses  are 
not  trying  to  build  up  stocks  of  heaters,  appliances,  etc., 
which  they  have  allowed  to  become  low.  'This  feeling  is 
not  general,  however. 

Porcelain. — Tubes  are  still  generally  short,  but  other 
items  are  coming  through  in  better  shape.  In  barrel  lots 
3-in.  tubes  are  quoted  at  $11  to  $12,  "Nail-it  knobs"  at  $32 
to  $3.5,  and  two-wire  unglazed  cleats  at  $21  per  1,000. 

Lamp  Cord. — Demand  is  small  and  the  supply  plentiful, 
though  jobbers  are  able  to  hold  down  their  stock  to  an 
average  level.  Prices  have  followed  the  slump  in  wire 
and  cotton  and  cover  too  wide  a  range  to  give  a  represen- 
tative quotation. 

Heaters. — Although  some  jobbers  report  light  sales  the 
general  season  has  been  very  good.  Renewal  orders  from 
dealers  are  being  received,  and  little  or  no  complaint  is 
heard  regarding  shipments.  Stocks  thus  far  have  been 
ample. 

Weatherproof  Wire. — The  market  remains  in  a  weak 
condition.     Demand  is  poor  and  efforts  are  concentrated  on 


holding  down  stocks  to  a  fair  level.     Prices  cover  quite  a 
wide  range. 

Flush  Switches. — The  delay  occasioned  by  porcelain  some 
time  ago  has  disappeared  and  stocks  are  plentiful.  De- 
mand is  light,  owing  to  the  little  construction  work 
under  way. 

Lamps. — Excellent  sales  are  reported  and  shipments  are 
coming  through  regularly.  Here  and  there  sizes  are  re- 
ported short,  but  in  general  full  stocks  are  the  rule. 

Conduit. — Jobbers  who  report  complete  supplies  are  the 
exception  as  stocks  continue  very  spotty  in  all  sizes  of 
both  black  and  white  conduit.  Demand  holds  up  well,  but 
shipments  are  poor.  One-half-inch  black  is  generally 
quoted  at  from  $81  to  $85  and  3-in.  black  from  $108  to  $115 
per  1,000  ft.  in  2,500-lb.  lots  or  over. 

Locknuts,  Washers  and  Bushings. — The  subnormal  sup- 
ply reported  a  month  ago  has  been  remedied  as  good  stocks 
are  on  hand  while  demand  is  only  average. 


CHICAGO 


Local  conditions  in  the  electrical  trade  remain  unchanged. 
Retailers  assert  that  trade  on  Christmas  specialties  is  not 
up  to  expectations  and  that  interest  in  the  higher-priced 
articles  is  lagging,  compared  to  that  shown  in  the  past  two 
years.  This  is  entirely  in  line  with  the  attitude  of  the 
buying  public  in  general.  In  every  phase  of  retail  busi- 
ness here  the  amount  of  sales  seems  to  be  directly  pro- 
portionate to  the  sales  effort  that  is  expended. 

Jobbers'  business  in  electrical  lines  is  fair  only.  A  large 
amount  of  stuff  is  still  going  forward  on  back  orders,  but 
new  orders  placed  do  not  amount  to  much.  Stocks  are 
accumulating  and  reluctance  of  dealers  in  buying  indi- 
cates constantly  growing  inventories  in  jobbers'  hands.  One 
thing  that  will  be  a  benefit  to  the  industry  is  that  next 
spring  sufficient  stocks  should  be  in  the  hands  of  all  fac- 
tors to  assure  supplies  when  the  construction  season 
opens  up. 

Radiant  Heaters. — The  weather  for  the  past  ten  days 
has  been  particularly  favorable  for  this  line  and  retailers' 
sales  have  been  quite  up  to  expectations.  The  most  popu- 
lar size  is  the  single-unit  heater  and  prices  are  held  firm 
on  all  sides.  Retailers  are  placing  orders  with  jobbers 
just  sufficient  to  replace  sales,  while  plentiful  stocks  are 
in  jobbers'  hands. 

Floor  Lamps. — Manufacturers  report  a  lessened  demand 
for  the  Christmas  season.  This  seems  to  come  from  les- 
sened sales  expectations  on  the  part  of  dealers  rather  than 
lowered  current  sales  to  the  public,  as  the  past  two  weeks 
have  seen  lively  retail  trade.  Considerable  price  shading 
is  being  done  on  this   line. 

Silk  and  Cotton  Cord. — All  orders  for  reasonable  quanti- 
ties can  be  filled  from  stock,  and  demand  from  manufac- 
turers of  appliances  is  falling  off.  Jobbers  will  continue 
to  buy  for  some  time  in  order  to  get  stocks  up  to  where 
they  should  be.     Prices  are  firm. 

Electric  Phonograph. — Renewed  sales  efforts  are  being 
made  by  retailers  and  results  have  been  gratifying. 

Washing  Machines. — Sales  efforts  are  causing  holiday  de- 
mand for  washing  machines  to  make  itself  felt.  Confi- 
dence in  the  permanence  of  present  prices  seems  to  be 
growing  and  steadily  increasing  sales  are  reported.  Sur- 
rounding territory  also  reports  increased  sales  wherever 
effort  is  being  made. 

Percolators. — Retailers  report  some  complaint  on  the  part 
of  the  public  because  there  have  been  no  price  reductions, 
but  in  spite  of  this  sales  are  on  the  increase  as  Christmas 
demand  is  awakening.  The  smaller  sizes  are  the  most 
popular,  but  little  demand  is  being  felt  for  the  high-priced 
sets. 

Sewing  Machines. — Sales  are  reported  as  light,  probably 
because  greater  effort  is  being  put  on  other  lines.  Prices 
have  been  unchanged  for  some  months,  and  well-planned 
selling  campaigns  in  the  rural  districts  are  producing  sat- 
isfactory results. 
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BOSTON 

Despite  widespread  curtailment  in  general  business  the 
electrical  trade  is  displayiriR  healthy  activity.  A  large 
volume  of  non-spectacular  business  is  being  handled  by 
jobbers  and  retailers.  The  wiring  of  old  houses  is  con- 
tinuing to  absorb  much  material,  and  during  the  present 
slack  period  indu.'^trial-plant  engineers  are  putting  through 
a  large  amount  of  minor  improvement  work.  Consider- 
able optimism  exists  as  to  the  outlook  for  next  year's  elec- 
trical sales.  At  the  Fore  River  shipyard  in  Quincy  naval 
construction  that  will  total  about  $75,000,000  is  under  way, 
including  the  building  of  electrically  driven  superdread- 
nought  and  battle-cruiser  craft.  Jobbers'  stocks  are  being 
built  up  all  along  the  line,  and  as  the  year  draws  toward 
its  end  manufacturers  are  making  the  utmost  effort  to 
fulfill  deliveries.  Recent  low  stocks  are  largely  a  thing 
of  the  past  and  jobbers  are  trying  to  avoid  overstocking. 
Some  New  England  manufacturing  plants  in  the  electri- 
cal field  are  shortening  their  hours  of  production,  but  no 
general  laying  off  of  employees  has  yet  been  noted.  Prices 
are  weak  in  wire  quotations.  Collections  are  slightly  im- 
proved of  late. 

Schedule  Material. — A  fair  demand  exists.  Manufactur- 
ers are  still  busy  and  one  large  house  is  adding  to  its 
employees'  roll.  An  active  demand  for  electric  range 
switches  is  seen  at  present. 

Metallic  Flexible  Conduit. — Small  orders  are  being  han- 
dled often  500  ft.  at  a  time.  No  scarcity  of  this  material 
is  reported  and  prices  are  steady. 

Crossarms. — Business  is  rather  spasmodic.  Stocks  are 
fair  and  deliveries  prompt.  Fir  arms,  31  in.  x  4i  in.,  are 
quoted  as  follows:  Two-pin,  $77.37  per  100;  four-pin, 
$154.74,  and  six-pin,  $206.33. 

Motors. — Small  stocks  are  beginning  to  be  heard  of  even 
in  sizes  from  1  hp.  to  10  hp.  Immediate  requirements  are 
being  well  handled,  especially  where  jobbers  deal  with  estab- 
lished customers.  The  demand  is  varied  and  healthy,  with 
little  weakness  in  prices  as  yet. 

Meters. — Stocks  are  rapidly  improving,  at  least  in  some 
houses.  One  large  jobber  declared  Monday  that  for  the 
time  being  an  overstock  of  meters  exists  in  Boston,  re- 
cent shipments  having  come  through  in  a  volume  too  large 
for  immediate  absorption. 

Flexible  Armored  Conductor. — The  market  is  overstocked 
and  demand  is  light.  Prices  are  steady  around  $85  per  1,000 
ft.  on  No.  14  single-strip  in  5,000-ft.  lots. 

Rigid  Conduit. — Recent  shipments  have  greatly  improved 
local  stocks.  Some  difficulty  is  noted  in  obtaining  the 
larger  sizes  of  pipe. 

Porcelain. — Tubes  ai-e  a  little  hard  to  get,  the  3-in.  size 
being  quoted  at  $11.35  per  1,000  iri  barrel  lots.  "Nail-it" 
knobs  are  plentiful  at  $34  per  1,000.  Two-wire  cleats  are 
somewhat  scarce.  A  new  porcelain  factory  with  two  sec- 
tions, each  140  ft.  x  800  ft.,  has  been  started  into  pi-oduc- 
tion  by  the  General  Electric  Company  at  its  Pittsfield  works. 

Appliances. — Jobbers'  stocks  are  larger  than  it  was  hoped 
would  be  the  case  and  retailers  are  buying  in  small  quan- 
tities for  the  holiday  trade.  Cut-price  retail  sales  continue 
here  and  there,  chiefly  on  old  designs. 


ATLANTA 


A  returning  spirit  of  cheer  and  optimism  is  to  be  noted 
in  all  lines  of  business.  Since  cotton  has  fallen  off  to 
practically  the  price  on  which  loans  were  based  it  leaves 
the  merchant  holding  the  bag,  and  he  in  turn  cannot  remit 
to  his  creditors.  Electrical  jobbers  report  all  lines  of 
building  material  very  slow  and  stocks  heavy,  but  holi- 
day goods,  socket  appliances  and  so  forth  are  moving 
with  sufficient  celerity  to  encourage  the  trade  in  the  be- 
lief that  conditions  have  taken  a  turn  for  the  better.  In 
fact,  jobbers  report  the  business  as  a  whole  somewhat  better 
this  week  than  for  several  weeks  past.  Bank  clearings 
in  the  cities  in  the  Sixth  Federal  Reser\'e  District  show  a 
shrinkage  of  approximately  33?,  per  cent  and  few  permits 
lor  new  construction  are  reported  this  month. 


Dry  Batteries. — Contrary  to  the  usual  rule  dry  batteries 
are  reported  as  moving  very  slowly.  This  is  in  a  measure 
accounted  for  by  the  lessening  number  of  battery-ignition 
cars  in  the  rural  districts.  Stocks  are  reported  fair  by  all 
jobbers  and  shipments  are  coming  through  satisfactorily. 
Price,  barrel  lots,  $40.15  per  100. 

Flashlights. — The  movement  of  flashlight  batteries  con- 
tinues steady,  as  is  customary  at  this  period  of  the  year, 
while  flashlight  cases  are  reported  as  going  exceptionally 
well.  Stocks  of  all  sizes  and  assortments  are  on  hand  and 
shipments  coming  through  promptly. 

Toys. — Christmas  toys  in  retail  lines  have  begun  to  move 
earlier  this  year  than  usual  and  prospects  point  to  an  ex- 
ceptional season  in  this  line.  Jobbers  have  about  com- 
pleted shipments  of  orders  on  hand,  but  from  present  in- 
dications dealers  will  have  to  reorder  to  take  care  of  the 
Christmas  trade.     Stocks  as  a  whole  are  in  good  condition. 

Porcelain. — Porcelain  still  continues  to  be  somewhat 
scarce,  though  a  great  improvement  is  noted  over  the  past 
month.  Knobs,  tubes  and  cleats  are  in  the  market  in 
fair  quantities,  but  back  orders  have  not  as  yet  been  com- 
pletely filled  and  therefore  no  stocks  can  be  accumulated. 
All  lines  of  porcelain  are  moving  satisfactorily  but  ship- 
ments are  slow.  Prices:  Tubes,  ,';, -in.  x  4  in.,  standard 
packages,  $1.90  per  100;  "Nail-it"  knobs,  lots  of  500  to 
4,000,  $5.22  per  100;  cleats,  two-wire,  unglazed,  lots  of  300 
to  1,850,  $2.75  per  100. 

Heating  Devices. — The  heavy  holiday  demand  has  pre- 
vented the  accumulation  of  very  large  stocks  of  heating 
devices.  Stocks  of  hollow  ware  are  particularly  spotty. 
Jobbers  do  not  think  they  will  be  able  to  accumulate  sat- 
isfactory stocks,  flatirons  excepted,  until  after  the  holiday 
season. 

Lamps. — The  demand  for  lamps  continues  on  the  in- 
crease and  while  some  jobbers  report  stocks  low  on  40- 
watt  and  100-watt  sizes,  with  the  prospect  of  an  acute 
shortage  in  sight,  other  jobbers  report  good  stocks  of 
all  sizes  on  hand.  *" 


ST.  LOUIS 


Jobbers  report  that  the  past  week  has  been  dull,  meas- 
ured even  by  the  standard  set  by  the  last  two  months'  busi- 
ness. Some  jobbers  say  that  their  volume  of  business  for 
the  week  will  be  close  to  that  of  their  low  week  in  Sep- 
tember. This  is  ascribed  to  the  presence  of  a  holiday  in 
the  week's  schedule.  In  spite  of  this  low  volume  for  the 
week  practically  all  jobbers  report  that  their  volume  for 
November  will  be  ahead  of  that  for  November  of  last  year 
and  October  of  this  year  in  orders  billed,  though  not  in 
new  business.  This  is  due  to  the  building  up  of  stocks 
and  the  consequent  ability  to  rid  the  books  of  back  orders. 

November  has  seen  a  steadily  decreasing  demand  for 
supplies  of  all  kinds  with  the  exception  of  small  appliances, 
lamps,  Christmas  goods  and  other  seasonable  items,  and 
stocks  have  in  some  cases  become  much  larger  than 
normal. 

Collection  conditions  have  not  changed  materially,  an 
average  of  sixty  days  being  maintained.  Credit  depart- 
ments, nevertheless,  are  looking  very  conservatively  upon 
the  activities  of  sales  departments. 

Lead-Covered  Wire. — Some  jobbers  report  large  stocks, 
others  stocks  only  slightly  over  normal.  There  is  little  de- 
mand for  it,  but  prices  have  held  up  well  during  the  last 
two  weeks  and  inquiry  disclosed  no  instances  of  cutting 
from  the  23-cent  base.  A  representative  quotation  is  $48 
per  1,000  ft.,  in  5,000-ft.   lots,   for  No.   14  duplex. 

Switches. — The  demand  for  safety  switches  is  making 
serious   inroads  upon  the  sale  of  knife  switches. 

Meters. — Stocks  are  becoming  better  and  most  jobbers 
have  caught  up  with  their  back  orders.  There  is  a  good 
rural  demand  at  present,  one  jobber  reporting  the  sale  of 
750  meters  to  a  rural  central  station. 

Percolators,  Etc. — Percolator  stocks  are  spotty  and  de- 
liveries are  poor.  Christmas  demand  on  this  item  may  not 
be  taken  care  of.  There  are  normal  stocks  of  flatirons, 
toasters,  grills,  water  heaters,  etc.,  and  sales  continue  good 
without  pushing. 
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Flexible  Armored  Conductor. — Stocks  are  large,  but  de- 
mand is  fair  and  jobbsrs  are  not  worried.  There  is  con- 
siderable old  work  being  done  and  jobbers  are  getting  num- 
bers of  small  orders  for  this  purpose.  No.  14  two-wire  is 
quoted  around  $90  per   1,000  ft.   in  lots  of  2,500  ft. 

Fuse  Plugs. — ^There  are  normal  stocks  to  take  care  of  a 
normal  demand. 

Instruments. — Instruments  of  all  sorts  are  still  difficult 
to  get.  The  best  delivery  quoted  is  from  three  to  four 
months.  Demand  has  dropped  considerably,  but  jobbers 
still  have  back  orders  on  their  books. 

Flashlights. — Jobbers  have  good  stocks  and  are  moving 
them  well.  The  demand  is  increasing  with  the  approach 
of  winter. 

Batteries. — Stocks  are  fair  and  demand  is  only  a  little 
below  normal.  It  is  coming  mainly  from  the  railroads  for 
signal  work. 

SAN  FRANCISCO 

Recent  building  perniit  figures  indicate  that  all  Cali- 
fornia cities  with  the  exception  of  Los  Angeles  are  below 
the  corresponding  figures  for  1919.  The  rainy  season, 
which  is  unusually  early  and  heavy  this  year,  accounts  for  a 
certain  part  of  the  decrease.  But  the  present  high  cost 
of  material  and  labor  is  also  a  predominant  factor.  Sev- 
eral large  motion-picture  companies  are  building  plants  a 
few  miles  south  of  San  Francisco,  and  this,  it  is  hoped,  will 
be  the  nucleus  of  a  large  business.  The  government  is 
still  undecided  upon  the  exact  location  of  its  proposed  huge 
plant  in  San  Francisco  Bay.  The  various  governmental 
navy  yards  are  busy  to  an  almost  unprecedented  degree. 

Collections  in  the  electrical  trade  are  fair  and  are  being 
vigorously  followed.  For  the  present  at  least  there  has 
been  a  decrease  in  the  retail  trade  improvement  note  J 
several  months  ago  among  the  contractor-dealers.  The 
labor  situation  is  easier,  and  although  there  is  no  great 
amount  of  non-employment  yet  it  is  noted  that  labor  is 
far  more  plentiful.  Salesmen,  however,  are  noteworthy 
exceptions,  and  several  jobbers  report  that  there  are  hardly 
any  experienced  salesmen  to  be  had. 

Christmas  displays  are  being  made  early  this  year.  A 
widespread  feeling  of  retrenchment  is  evident,  though  the 
holiday  trade  will  postpone  the  effects  of  it  into  1921. 
Dealers  are  advised  to  fall  in  with  this  feeling  by  especially 
pushing  the  sale  of  useful  electrical  gifts  and  of  the  larger 
household   appliances   by   the   low-first-payment   plan. 

Illuminating  Lines. — The  California  Co-operative  Elec- 
trical Campaign  is  carrying  on  an  educational  illumination 
show  in  San  Francisco.  The  exhibit  is  commercial  in  char- 
acter, but  it  is  proposed  to  fellow  it  by  a  display  of  port- 
able lamps  and  fixtures  for  private  dwellings. 

Lamps. — Stocks  are  well  maintained  through  quick  de- 
liveries. A  marked  decrease  in  white  "Mazda"  sales  is 
reported  in  some  sections. 

Christmas  Novelties. — Many  electrical  dealers  have  added 
well-assorted  stocks  of  electrical  toys  and  trains  to  their 
line  of  goods.  This  is  especially  noticeable  in  the  interior 
cities.  Christmas-tree  lighting  outfits  have  been  widely 
purchased  and  deliveries  are  good. 

Radiators. — Jobbers  and  de!ders  are  well  stocked.  An 
advance  of  about  10  per  cent  is  predicted  after  the  first 
of  the  year.  A  feature  of  this  year's  display  is  the  variety 
of  styles  and  sizes  stocked  by  dealers. 


SEATTLE— PORTLAND 

Although  a  sr>irit  of  confidence  prevails  in  Seattle  and 
the  Puget  Sound  District  present  conditions  do  not  justify 
this  confidence.  Sales  volumes  are  low,  generally  speak- 
ing, and  are  showing  noticeable  decreases  from  week  to 
week.  True,  domestic  appliances,  including  percolators, 
toaster  stoves,  flatirons,  heaters,  etc.,  for  the  Christmas 
trade  are  movin?  well,  thought  they  are  not  nearly  in 
such  heavy  demand  as  was  originally  expected.  This  move- 
ment, however,  does  not  compensate  for  dullness  in  heavy 
power  apparatus,  industrial  equipment,  schedule  material, 
housewiring  devices,  etc. 


Stocks  as  a  whole  are  in  fine  condition;  back  orders  have 
been  met,  and  there  is  apparently  plenty  of  everything  on 
hand  to  meet  immediate  needs.  Freight  is  commg  through 
satisfactorily.  Long  anticipated  price  decreases  are  not 
materializing,  but  there  are  many  who  believe  that  the 
downward  trend  will  surely  begin  after  the  first  of  the 
year.  Collections  are  slow  and  tighter  and  are  causing 
jobbers  considerable  uneasiness.  New  credits  placed  are 
negligible. 

In  the  Portland  district  manufacturers  report  that  busi- 
ness is  quiet,  running  25  per  cent  less  than  a  year  ago. 
There  are  no  price  changes.  Shipments  are  improving,  but 
stocks  are  about  the  same  because  of  the  large  number  of 
back  orders  still  unfilled.  Motor  stocks  are  improving  but 
meters  remain  very  scarce,  central  stations  having  to  in- 
stall service  without  meters  in  many  cases.  Galvanized 
conduit  is  still  very  hard  to  obtain. 

Portland  jobbers  report  a  slight  reduction  in  the  price 
of  weatherproof  wire  and  a  drop  of  6  to  7  per  cent  in  lead- 
covered  cable.  To  offset  this  fuse-wire  prices  have  in- 
creased and  there  has  been  an  advance  of  more  than  10 
per  cent  on  glass  insulators.  Crops  are  moved  to  a  con- 
siderable extent,  and  collections  are  improving  materially 
with  industrials  and  dealers,  though  not  vrith  lumber  or- 
ganizations. Contractors  report  good  work  ahead,  with 
labor  plentiful. 

Washing  Machines. — In  Seattle  sales  are  stimulated  con- 
siderably by  liberal  time-payment  terr::s.  Sales  hold  up 
well;  in  fact,  the  past  week  showed  an  appreciable  in- 
crease. In  Portland,  however,  a  recent  advance  of  $10  to 
$20  per  machine  on  two  or  three  lines  is  seriously  affect- 
ing sales. 

Lamps. — In  Seattle  and  Sound  cities  sales  of  residence 
types  are  dropping  off  gradi  'illy,  although  the  volume,  con- 
sidering the  prevailing  quietness  in  building  lines,  is  fairly 
satisfactory.  In  Portland  sales  are  good,  but  the  percent- 
age of  cash  sales  is  decreasing. 


SALT  LAKE  CITY— DENVER 

Jobbers  and  merchants  are  watching  with  keen  interest 
the  efforts  of  the  National  Wool  Growers'  Association,  with 
headquarters  in  Salt  Lake  City,  to  further  federal  legisla- 
tion that  will  protect  and  give  immediate  relief  to  the  wool 
growers  and  live-stock  men.  A  delegation  has  been  sent 
to  Washington  to  urge  an  embargo  on  wool  and  a  protective 
tariff  on  imported  meats.  These  two  industries,  together 
with  agriculture  and  mining,  constitute  the  chief  sources  of 
wealth  in  the  Intermountain  section.  Unless  aid  is  granted 
it  is  conceded  that  business  will  be  in  a  bad  way  for  many 
months  to  come. 

Ninety  per  cent  of  the  wool  crop  is  still  in  the  hands  of 
the  original  producers  without  a  market.  Certain  live-stock 
loan  companies,  owing  to  the  uncertain  future  prospe'  ts, 
have  forced  their  clients  to  excessive  liquidation,  and  the 
heavy  shipments  have  smashed  the  markets.  The  credit  sit- 
uation is  bad  and  it  is  difficult  to  make  collections.  A  re- 
cent survey  shows  that  not  more  than  30  per  cent  of  the 
wheat  crop  has  been  marketed.  Farmers  are  holding  out 
for  better  prices. 

In  spite  of  these  handicaps  electrical  jobbers  are  going 
ahead  with  big  plans  for  1921.  After  careful  surveys 
budgets  are  being  made  up  that  contemplate  a  volume  of 
business  greater  than  any  for  several  years  past.  Dealers, 
however,  are  in  an  attitude  of  waiting.  Distributors  are 
still  sitting  tight  in  the  matter  of  price  recessions  deter- 
mined that  whatever  readjustment  comes  shall  be  brought 
about  gradually.  There  is  only  slight  improvement  in  the 
credit  situation.     It  is  still  difficult  to  make  collections. 

Hollow  Ware. — With  the  approach  of  the  holiday  sea- 
son consumer  demand  for  grills,  percolators,  toasters  and 
urns  is  better.     Jobbers  are  able  to  fill  needs  as  they  arise. 

Porcelain. — Contractor-dealers  are  now  in  a  position  to 
obtain  all  the  material  needed  for  bu'lding  jobs.  The  pre- 
vious shorta.^e  has  now  been  eliminated  as  factories  are  in 
a  position  to  catch  up  with  the  demand. 

Heaters. — The  weather  is  such  that  furnaces  are  going 
full  blast  in  private  homes,  and  as  a  result  the  market 
for  electric  heaters  has  declined  in  the  past  two  weeks. 
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New  Apparatus  &  Appliances 

A  Record  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Self-Loadinji  Electric  Truck 

The  industrial  sulf-loadintr  truclc  of 
improved  design  recently  placed  on  the 
market  by  the  Industrial  Truck  Com- 
pany,  division    of   Cowan    Truck    Com- 


arrester  and  disconnecting  switch.  The 
equipment  may  be  mounted  near  the  top 
of  a  line  pole  so  that  it  is  operated  from 
the  ground  by  means  of  an  operatinp: 
hanille.  Tliis  combination  switching 
equipment  is  of  rugged  construction 
and  all  metal  parts  exposed  to  the 
weather  have  a  durable  galvanized 
finish.  The  fuse  is  of  the  expulsion 
type  and  is  mounted  in  the  hollow  cen- 
ter of  the  large  pillar-type  porcelain 
insulator.  These  switches  are  made  in 
both  single-phase  and  three-phase  sizes 
lor  2,500,  G,600  and  13,200-volt  service 
and  arc  intended  for  applications  up  to 
approximately  50  kva.  rating. 


SEPARATE  MOTOR  UFTS  PLATFOKM 

pany,  Holyoke,  Mass.,  is  all-steel  and 
guaranteed  for  5,000  lb.  capacity.  Its 
elevating  mechanism  elevates  in  five 
seconds  when  equipped  with  twenty- 
eight  cells  and  six  seconds  with  twenty- 
one  cells.  The  lifting  mechanism  is 
operated  by  an  independent,  heavy-duty 
motor  and  worm-gear  reduction.  The 
platform  lifts  vertically  4i  in.  Tlie 
length  is  102  in.  over  all  and  the  width 
36  in. 

Switching  Equipment  for  Farm- 
Line  Service 

For  the  control  and  protection  of 
small  outdoor  distributing  transformer 
outfits  which  supply  energy  to  farm  ex- 
tension   lines   and   similar   installations 


COMPACT  ARRANGEMENT  OF  UNITS 
FOR  SMALL  INSTALLATIONS 

the  Westinghouse  Electric  &  Manufac- 
tui'ing  Company  has  placed  upon  the 
market  the  type  FL  switch,  which  con- 
sists   of    a    combined    fuse,    lightning 
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Portable  Drill  for  Automobile 
Body  Building 

For  the  manufacture  of  automobile 
bodies,  which  calls  for  a  drill  with 
speed  and  endui-ance  and  easily  han- 
dled, the  Black  &  Decker  Manufactur- 
ing Company,  Baltimore,  Md.,  has  de- 
signed a  1^,1 -in.  drill.  The  gears  are 
made  of  steel  hardened  by  a  special 
heat-treated  process  and  mounted  in 
shafts  ground  to  size.  The  light 
Vr'cight  of  the  drill  is  obtained  by  having 
the  housing  made  of  aluminum  alloy. 
The  motor  is  air-cooled,  develops  i  hp. 
and  gives  the  drill  a  no-load  speed  of 
1,480    r.p.m.      Control    is   by    moans    of 


A  100-Lb.  Welding  Machine  "°»t  drill  for  three  voltage 

A  11-  1,-  •    1  ■  RANGES 

A    welding    machine    weighing    com- 
plete   100   lb.,   which    is    intended    with     the  pistol  grip  and  trigger  switch,  and 
reasonable     care     to     accomplish     any     tlie  drill  runs  on  either  alternating  or 

direct-current,  110.  220  or  32  volts. 

Device  for  Regulating  Voltage 

A  regulator  for  controlling  line  volt- 
age, motor-starting  current,  arc-furnace 
current,  etc.,  has  been  developed  by  the 
American  Galco,  Inc.,  Grand  Central 
Palace,  New  York.  The  action  is  con- 
trolled by  the  varying  pressure  in  a 
stream  of  water  constantly  flowing 
through   a   pipe.     The  pressure   in   the 


WELDER    WEIGHS    ONLY     100    LB. 

work  in  or  around  a  garage,  plumbing 
shop,  etc.,  has  been  developed  by  the 
Electric  Arc  Cutting  &  Welding  Com- 
pany, 222  Halsey  Street,  Newark,  N.  J. 
The  machine  uses  electrodes  from  i^ 
in.  to  ^,''.,  in.  in  diameter  and  will  oper- 
ate continuously  with  the  medium  and 
small  sizes  and  intermittently  on  the 
large  size.  The  standard  machine  is 
for  110  or  220  volts  and  any  frequency 
specified.  The  power  supply  must  be 
of  at  least  5  kva. 


Cabinet  Cylinder  Clothes  Washer 

A  feature  of  the  new  cabinet  cylinder 
clothes  washer  developed  by  Haag 
Brothers  Company,  Peoria,  111.,  is  that 
the  mechanism  is  all  on  one  side, 
altogether  in  one  unit,  easy  to  get  at 
and  at  the  same  time  out  of  sight  be- 
hind the  hinged  door.  The  wringer  shaft, 
crank  shaft,  drive  shaft  and  cylinder 
shaft  are  all  contained  in  one  unit  or 
housing.  The  tub  of  the  washer  is  of 
Armco  rust-proof  steel,  the  cylinder  is 
of  zinc,  but  the  washer  will  be  made 
with    either   wood    or    metal    cvlinders. 


REGULATING    DEVICE    FOR    HOLDING    CON- 
STANT  VOLTAGE,   CURRENT,    ETC. 

pipe  is  varied  by  obstructing  the  open- 
ings more  or  less  by  means  of  a  lever 
moved  by  a  solenoid  connected,  for  in- 
stance, across  the  line  on  which  voltage 
is  to  be  kept  constant. 
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Utility  Motor  on  Tripod  Base 

For  use  on  farms  and  other  places 
supplied  with  32-volt  energy  the  West- 
inghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.,  has 
just  placed  upon  the  market  a  i-hp. 
portable     electric     power     stand.       A 


TAKES  POWER  FROM   32-VOLT   CIRCUIT 

telescopic  rod  is  provided  to  brace  the 
motor  and  to  obtain  the  proper  ten- 
sion for  the  belt.  The  main  shaft 
speed  is  2,100  r.p.m.  and  the  back- 
geared  shaft  turns  at  250  r.p.m.  There 
are  two  pulleys  on  each  shaft,  a  6S-in. 
flat  pulley  and  a  2Mn.  grooved  pulley 
being  permanently  attached  to  the  low- 
•  speed  shaft.  A  U-in.  flat  pulley  and 
a  2-in.  grooved  pulley  are  supplied  for 
the  high-speed  shaft. 


Rust  Remover 

Peter  H.  Frasse  &  Company,  417 
Canal  St.,  New  York  City,  are  distrib- 
uting a  preparation  under  the  trade 
name  of  "Meno"  for  removing  rust, 
corrosion,  etc.,  from  machines,  tools, 
parts  and  metal  surfaces  in  general. 
The  preparation  is  a  blending  of  chemi- 
cal ingredients,  which,  says  the  manu- 
facturer, in  combination  produce  an 
electrochemical  action  that  loosens  and 
dissolves  rust,  corrosion,  grease,  paint 
and  other  foreign  sub.stances  adhering 
to  the  metal  irrespective  of  its  age  or 
hardness. 

Insulated  Fixture  Stems 

The  Electrical  Dealers'  Supply  House, 
162  West  Randolph  Street,  Chicago,  has 
developed  the  E  D  S  H  insulator  chain 
hanger  and  stem  for  attaching  ceiling 
fixtures  to  existing  gas  pipe.  It  is  at 
the  same  time  an  insulating  joint.  The 
sizes  come  in  S-in.  and  .i-in.  couplings 
with  lengths  5J  in.  to  8  in.  and  adjust- 
able stems. 

Six-in-One  Lighting  Unit  for  Fac- 
tories and  Public  Buildings 

A  lighting  unit  the  various  parts  of 
which  may  be  rearranged  to  form  six 
separate  and  distinct  designs  has  been 
developed  by  the  Duquesne  Electric  & 
Manufacturing    Company,     Pittsburgh, 
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Pa.,  and  will  be  known  as  the  "Six-in- 
One"  unit.  The  parts  are  made  of 
heavy  solid-spun  copper,  and  there  is 
an  interchangeable  fitter  for  either 
31-in.  or  6-in.  glass  or  metal  reflector. 
Thus  the  one  design  can  be  carried  out 
with  six  different  changes  to  fit  various 
locations.  The  unit  is  designed  to  be 
dust-proof  and  insect-proof  without 
sacrificing  good  ventilation. 

Artificial  Commutator  Stones 

A  line  of  artificial  stones  for  grind- 
ing commutators  and  slip  rings  has 
been  put  on  the  market  by  the  Martin- 
dale  Electric  Company,  11,737  Detroit 
Avenue,  Cleveland,  Ohio.  These  stones 
are  made  in  five  grades  from  "rough" 
tc  "polishing"  in  several  sizes  and  come 
with  handles  or  without  them.  The 
stones  are  sold  under  the  trade  name 
"Imperial." 

Complete  Outfit  for  a  Radio 
Station 

A  complete  radio  station  outfit,  in- 
cluding material  for  an  aerial,  high- 
frequency  buzzer  test  with  battery, 
2,000-ohm  telephone  receivers,  a  cabi- 
net receiving  set  and  a  set  of  instruc- 
tions, IS  being  offered  by  the  Eastern 
Radio  Laboratory,  West  Fort  Lee,  N. 
J.  The  instruments  and  controls  are 
mounted  on  a  bakelite  panel  placed  in 
a  mahogany  finished  cabinet  6  in.  x 
8  in.  X  7  in.  All  exposed  metal  parts 
are  nickel-plated. 

Tier-Lifting  Trucks  with  96-In. 
Lift 

Two  new  designs  have  been  added 
to  the  line  of  tier-lift  trucks  built  by 
the  Lakewood  Engineering  Company, 
Cleveland,  Ohio.  One  of  these  is  a  ma- 
chine with  a  96-in.  lift,  which  will 
handle  a  4,000-lb.  load.  The  other 
model  has  been  designed  for  users  han- 
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Electric  Rivet  Heater 

The  Taylor  Welder  Company,  War- 
ren, Ohio,  is  marketing  an  electric  rivet 
heater,  built  in  sizes  to  heat  two  rivets 
at    a   time    or   multiples    of   two.     The 


BUILT  FOR  TWO  RIVETS  AND  MULTIPLES 
OF  TWO 

time  required  for  heating  is  said  to  be 
about  thirty  seconds  for  a  il-in.  x  4-in. 
rivet.  Equipment  consists  of  a  15-kw. 
transformer  and  a  five-step  self-con- 
tained regulator  for  controlling  heat 
and  rivet  adjustment.  The  complete 
outfit  weighs  about  400  lb.,  occupies  31 
in.  X  18  in.  space  and  is  40  in.  high. 


Notes  on  Recent  Appliances 

Attachment  Plug 

The  Peerless  Light  Company,  Chi- 
cago, has  made  a  new  "Stuart  900" 
attachment  plug. 

Socket  Extension 

Betts  &  Betts,  515  West  Forty-second 
Street,  New  York  City,  is  producing  an 
extension  for  Edison-base  sockets. 


HAS    HIGH-SPEEU    LIFT    FOR    LUaiT 
BULKY  LOADS 


dling  light  bulky  packages  and  has 
twice  the  lifting  speed  of  the  reguhir 
models.  This  model,  703-A,  handles  a 
load  of  2,000  lb. 


Refrigerator 

A    household    refrigerator    is    being 
manufactured    by    the    Clothel    Refrig-J 
erator    Company,    61    Broadway,    New| 

York  City.  

Pendent  Switches 

Porcelain-shell    and    brass-shell    penJ 

dent  switches  are  being  produced  by  th€^ 

Beaver  Machine  &  Tool  Company,  New^ 

ark,  N.  J.  

Demagnelizer 
The  William  Brewster  Company,  Inc.J 
30  Church  Street,  New  York  City,  ha9_ 
developed     "Demagnetool"     No.     2,     a 
tyi)e  of  domagnetizer  suitable  for  pro- 
duction work. 

Alternating-Current  Welder 

For  welding  cast  iron  and  repair 
work  the  Electric  Welding  Machine 
Company,  Detroit,  Mich.,  has  put  out 
an  alternating-current  "Weldrite"  arc 
welder. 


December  4,  1920 


ELECTRICAL     WORLD 


1145 


Manufacturers'  Activities 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


THK  Kl-A<-Iv  &  KKCKKU  MANITFAC- 
TUUlN'<i  CdiMrANY.  Tdwscm  Il.MKllts.  Mil., 
has  ri'ciiitly  incrtsisid  Us  capllalizallon  by 
J2.on0.iiiMi.  (If  this  aiiKiuiit  $3(i8.r>00  wan 
8ul»scriljffi  !».\'  tlu'  oniploytx'S.  Since  clos- 
\uK  tho  hook.s  on  the  ahovc  Issiu*  ho  many 
more  rpqut^Is  for  suhscriptions  have  been 
reet'iviMl  that  the  company  has  tU-cided  to 
open  up  imnudiatt'ly  another  block,  of 
J150.00II  for  tho  beneflt  of  the  employees 
of  the  organization. 

THI-:  TICCHNICAL  IHTBLICITY  rOM- 
r.\.W  has  chanKfd  Its  addres.s  In  IMtt.N- 
biirnh,  I'a.,  to  Apollo  UiiildhiK,  23H  Fourth 
Avenue. 

THK  WESTINOHOT'SE  ELECTRK'  & 
MANUFACTrRIXG  COMPANY.  95  Orangre 
Street.  Newark.  X.  .J..  Is  having  plan.s  pre- 
pared for  the  ereitlon  of  a  three-.story  addi- 
tion at  Its  local  woiks.  brick  and  concrete, 
about    10  ft.   .X   113   ft. 

THE  rUTLER-H.VMMKU  SI.VXUFAC- 
Tl'KIXO  COMl'AXY.  Milwaukee.  Wis.,  has 
recently  acquireil  the  property  at  137th 
Street  and  Southern  lioulevanl  in  New 
York  City,  as  an  aildltinnal  plant  for  the 
manufacture    of     "Tlurmoplax     and     f'yro- 

(>lax"  molded  insulation.  The  flve-story 
)UildinK  on  this  jiropert.v  has  been  com- 
pletely etiuliiped  with  pressi*  for  this 
work.  The  new  plant,  wheit  workine:  at 
capacity,  will  have  an  output  e<iual  to  tho 
company's  insulation  i>lant  in  Milwaukee, 
which  has  been  ruiming  two  shifts  for  the 
past  three  years.  The  Xew  York  plant 
will  take  care  of  tho  Eastern  business  of 
the  company  In  this  line.  F.  J.  Boiler, 
formerly  of  the  Milwaukee  insulation  de- 
partment. Is  In  charge  of  the  new  plant. 

THE  I",RIE  ELECTUICAT^  EQCII'MKXT 
rOMP.WY  is  seeking:  a  location  in  .Johns- 
town. l*a..  tn  erect  a  foundry  and  factor\' 
for  tile  manufacture  of  tdectrical  anrf 
mechanical  products,  fittings  to  support 
high-tension  and  low-tension  caliles.  Ims- 
hars.  Insular  stipi>orts.  switchboard  panel 
fittings,  etc.  The  company  has  opened  an 
office  at  ti20  Elder  Streit.  .Tohnstown  F. 
S.  Proudfort   is  chief  engineer. 

THE  BORDEN  COMPANY.  Warren. 
Ohio,  manufacturer  of  pipe-threading  cut- 
ters and  die  stocks,  has  Just  completed  a 
new  building  which  will  adtl  a  space  SO  ft. 
X  120  ft.  to  Its  manufacturing  capacity  and 
a  second  ofllce  addition  amounting  to  30 
ft.    X    120    ft. 

THE  MORSE  CHAIN  COMPANY. 
Ithaca.  \.  Y..  has  established  a  Detroit 
branch  factory  which  will  be  devoted  ex- 
clusively to  the  manufacture  of  sijent-chain 
sprockets  and  the  Morse  .adjustment.  Tho 
Morse  Chain  Company  will  ronlinue  to 
manufacture  chains  and  power  transmission 
at  the  main  plant  at  Ithaca  The  Detroit 
branch,  corner  of  lOighth  and  Abbott 
Streets,  will  be  under  the  general  manage- 
ment of  F.  E.  Thompson. 

THE  AMERICAN  r;T,0\VER  COMP.VNY. 
which  recently  bought  the  foundry  of  the 
Lane  i^-  Hodley  Compan\-  on  T<>nnessee  .\ve- 
nue,  Cincinnati,  Ohio,  contemplates  altera- 
tions. Including  new  equipment,  to  cost 
about   $100,000. 

THE  .lOHN  H.  MrC.OWAX  COMPANY. 
Cincinnati,  Ohio,  manuf.neturer  of  steam 
and  power  pvuiips.  has  purcbaseil  property 
adjacent  to  Its  plant  on  Central  .\venue, 
on  which  it  proposes  to  erect  a  three-story 
building,  100  ft.  X  100  ft.,  to  cost  about 
$100,000.  The  comj)any  has  abandoned 
tomporarilv  its  pl.ms  for  a  new  factory  in 
the  Oakley   district. 

THE  WAD.'i'VVORTH  ELECTRIC  COM- 
PAN'Y,  Covington.  Kv.,  ha."!  filed  notice  of 
Increase  In  capital  stock  from  $150,000  to 
$500,000   for  expansion  purposes, 

THE  B0\\T:R  &  BARTT.ETT  COM- 
P.XNY  has  leased  property  at  1201  South 
Sharp  .'Street,  Baltimore,  Md..  for  a  manu- 
facturing plant.  The  company  manufac- 
tures washing  machines. 

THE  WAI.STRT'M  ARM  ATCRE  WORKS. 
Birmingham,  Ala.,  have  filed  notice  of 
increase  in  capital  stock  from  $10,000  to 
$25,000. 


THE  VATES  &  JOH.NSON  .MAXUFAC- 
TlHl.XC  CO.Ml'AXY.  Chippewa  Falls.  Wis., 
has  increased  Its  capital  stock  from  $25,000 
to  $100,000  and  has  also  changed  its  name 
to  the  .N'orthlite  Manufacturing  Company. 
The  company  Is  building  a  new  machine 
shop.  It  manufactures  clectro-gencratInK 
units. 

SH.VPIRO  &  ARONSON,  20  Warren 
Street,  Xew  York  City,  have  lompleted 
plans  foi-  an  addition,  100  ft.  x  2U0  ft.,  to 
their  plant  on  Glenmore  .Vvenue,  Brook- 
lyn,   N.    Y..   to   cost    about   $50,000. 

BETTS  &  BETTS.  IX"..  r.11  West  Forty- 
-second  Street,  New  York  City,  has  filed 
notice  of  Increase  in  capital  stock  from 
$50,000  to  $100,000.  The  company  manu- 
factures electrical  specialties. 

THE  .MILBURN  WAGON  COMPANY, 
Toledo,  Ohio,  is  plantiing  to  erect  a  new- 
plant  on  the  site  of  Its  former  works  on 
Monroe  Street  for  the  manufacture  of  elec- 
tiic  automobiles.  This  plant,  it  is  said, 
will  more  than  treble  the  present  capacity 
of  the  company  for  manufacturing  ereclric 
*ars. 

THE  HYGRADE  LA.MP  COMPANY, 
Salem,  Mass.,  on  Nov.  in  lield  a  visiting 
day  to  give  the  people  of  Saletn  and  vicin- 
ity an  opportunity  to  go  through  the  fac- 
tory and  see  how  the  Hygrade  lamps  are 
made.  The  trip  was  so  arranged  that  it 
took  only  about  Uiirty  minutes  to  see  an 
empty  gas  bulb  transformed  Into  a  com- 
plete  Incandescent    lanifj. 

THE  MANISTEE  IRON  WORKS  CO.M- 
PANY,  Manistee,  .Mich.,  manufacturers  of 
Koturbo  centrifugal  pumps,  vacuum  pumps, 
rotary  Jet  condensers,  etc.,  has  established 
a  Pacific  Coast  otHcc  in  the  RIalto  Build- 
ing, San  Francisco,  Cal.,  in  chaige  of  L,.  .M. 
Page,  formerly  sales  manager  of  the  com- 
pany for  the  past  five  years.  The  com- 
pany expects  to  open  branches  also  at 
Los  Angeleif.  Portland.  Ore.,  and  Seattle, 
Wash.,  which  will  be  under  the  supervision 
of   Mr.    I'age. 

THE  NEW  YORK  ELECTRICAL 
CREDIT  ASSOCIATIO.N-S  iwentv-llfth  an- 
ni\ersary  meeting  and  dinner  will  bo  held 
on    Dec.    H    at    tlie    Hotel    .McAlpin. 

THE  ELECTRICAL  CREDIT  ASSOCIA- 
TION OF  CHICAGO  will  hold  its  twenty- 
fifth  annual  meeting  Dec.  9  and  10  at  Con- 
gress Hotel.  Chicago.  At  the  annual  dinner, 
to  be  held  Dea  9.  an  address  will  be  given 
by  Gen.  Charles  G.  Dawes,  president  of 
the  Central  Trust  Companv  of  Illinois,  on 
"Taxation  and  Reduction  of  Governmental 
Expenses." 

BIRTHDAY'  CELEBRATION  AT  IN- 
DrSTRIAL  PLANT— The  birthday  anni- 
versary of  James  Clark.  .Jr..  president  of 
the  James  Clark.  Jr..  Electric  Company. 
Louisville.  Ky..  was  recentl.v  celebrated  in 
an  unusual  manner.  All  the  shop  employes 
and  their  wives  and  friends  took  part  in 
the  celebration.  The  electrical  workers  re- 
turned to  their  work  at  7:30  p.m..  and  for 
an  hour  all  machines  were  operated  the 
same  as  during  the  day.  The  guests  of  the 
company's  emplo.ves  weri>  given  an  insight 
into  the  character  of  work  done  in  the 
plant.  Later  in  the  evening  an  entertain- 
ment was  given  with  addres.ses  by  Mr.  and 
Mrs.   Clark  and   factory   ofliclals. 

THE  COYER  COMPANY".  INC..  manu- 
facturer of  electrical  h.ardware.  has  re- 
moved its  works  from  Hartford.  Conn.,  to 
Willimantic.  Conn.,  where  it  has  leased  the 
old  Turner  silk  mill  on  Valley  and  Bank 
Streets.  Nearly  200  men  will  be  employed 
when   full  capacity  is  reached. 

THE  VATTER  COMPANY.  Ix>uisville. 
Ky .  manufacturer  of  lead  batteries,  has 
filed  notice  of  increase  in  capital  stock  from 
$20,000  to  $40,000. 

ALFRED  'VESTER  SONS.  INC.  Provi- 
dence, R.  I.,  manufacturers  of  brass  goods 
and  specialties,  in  Aug\ist  made  some 
changes  in  management,  the  business  at 
that  time  having  been  purchased  by  J.  Will- 
iam Schulze.  president  and  general  man- 
ager, and  W  P.  Y'oung.  .secretary  and 
treasurer.  .\  number  of  changes  are  being 
made  to  the  plant. 


THE  ATLAS  ENGINEERING  COM- 
PA.VY,  3009-21  Lisbon  Avtnue.  Milwaukee, 
Wis.,  manufacturer  of  concrete  mixers, 
wagon  loaders  and  other  mechanical  de- 
vices, is  planning  to  erect  a  machine  shop, 
00  ft.  X  120  ft.,  with  a  two-story  wing,  30 
ft.  X  36  ft.,  at  Thirtieth  Street  and  Auer 
Avenue. 

THE  CAPITAL  I,^MrAGRAPH  COM- 
PANY'. St.  I»uis.  Mo.  manufacturer  of  a 
combination  electric  lam|)  and  ph<inograpli. 
ilectricaliy  operated,  will  move  Its  nuiin  of- 
fices to  Chicago,  and  locate  Its  plant  at 
Indiana  Harbor.   Ind. 

THE  SPLITDORP  ELECTRICAL  COM- 
PANY'. .Newark.  N  J  .  plans  to  erect  a  six- 
story  factor.v,  120  ft.  x  300  ft.,  on  Twentv- 
second  Street,  near  Fiftv-fourth  Avenue, 
Cicero,  III,,  to  cost  about  J70n,u00. 

THE  Ll'THY  STORAO-E  BATTERY 
CORPORATIO.N.  215  Emmett  Street, 
Newark.  N.  J.,  has  recently  tiled  articles  of 
incorporation  under  the  laws  of  the  State 
of   New   Jersey. 

THE  WESTINGHOUSE  ELECTRIC  & 
MA.VUF.VCTrRING  coMPA.NY.  95  Orange 
Street.   Newark.   .\'    J  .   is  contemplating  the 

erection   of  a   thr storv  aildltiun,   4'i   ft    x 

115    fl„    to    its    plant. 

THE  NATIONAL  LAMP  WORKS  of  the 
General  Electric  Company.  Ferry  Street 
and  Fillmore  Avenue.  BulTalo.  has  awardcil 
contract  for  the  erection  of  a  two-story  ma- 
chine shop.  110  ft.  X  320  ft.,  at  767  East 
Ferry  Street,  to  cost  with  equipment  about 
$125,000. 

THE  AMERICAN  I.NSL'LATOR  COM- 
P.A.N'Y'.  New  Freedom.  Pa.,  has  acquired  a 
site  at  Norwalk.  Conn  .  on  which  it  pro- 
Iioses  to  erect  a  two-story  building.  The 
proposed  plant  will  give  employment  to 
about   50O   people. 

THE  BRYANT  ELECTRIC  COMPANY. 
Bridgeport.  Conn.,  is  constructing  a  four- 
story.  60  ft.  X  159-ft.  addition  with  wing  60 
ft.  X  66  ft.,  to  its  plant  on  Organ  Stre«-t. 
and  a  four-story  and  basement-building.  60 
ft.  X  128   ft.,  to  its  works  on  State   Street 


Supply  Jobbers'  Notes 


THE  ROBERTSON-CATARACT  ELEC- 
TRIC COMPA.NY.  151  West  Mohawk 
Street,  BtifTalo.  .V.  Y'.,  is  contemplating  In- 
creasing its  capital  stock  from  $1,500,000 
to    $3,000,000. 

THE  JON.\THAN  WOODHOUSE 
WHOLESALE  ELECTRIC  GOODS  COM- 
P.\N'Y'.  150  Bank  Strwt.  Norfolk,  Va.,  is 
erecting  a  new  storehouse.  50  ft.  x  66  f t , 
two  stories,  to  cost  about  $13,000. 


Foreign  Trade  Notes 


THE  EQUATOR  M.\NVFACTI'RING 
COMPA.NY'.  Bay  Street.  Hamilton.  Ontario. 
Canada,  manufacturer  of  electrical  equip- 
ment. sufTereil  a  loss  of  $25,000  recently, 
owing  to  its  plant  being  damaged  by  fire. 
The  plant  of  the  Hamilton  l.,amp  Company. 
146  York  Street,  was  also  damaged  at  the 
same    time. 

HANDBOOK  ON  NORWAY,  —  The  De- 
partment of  Commerce  offers  Special  Agent 
Series  No.  196  on  "Norway,  a  Commercial 
and  Industrial  Handbook,"  showing  Norway 
as    a   market   for  -Vmericaii    goods. 

ELECTRICALLY  DRIY'EN  AGRICl'L- 
TI'RAL  MACHINERY'  IN  FRA.NCE. — The 
demonstration  of  the  use  of  electrically 
driven  .'igrieultural  machinery  Is  being  car- 
ried out  In  different  sections  of  France. 
.V  motor-cidture  week,  organized  by  the 
Chambre  Syndlcat  de  Motor-Culture  de 
France,  was  held  from  Oct.  1  to  6.  near 
Chartres,  in  which  fifty  French  and  for- 
eign firms  took  part,  dimonstratlon  being 
carried  out  with  over  l.'tO  machines  and 
apparatus  of  various  kinds.  .V  simil.ar  dem- 
onstration was  held  the  l;»tter  p.-irt  of  Octo- 
ber on  the  bordeiT*  of  the  dej>,artments  of 
the  Eure-et-Loir  and  the  Selne-et-Olse 

WASHING  MACHINES  TO  BE  MANXT- 
PACTl'RED  I.N  ENGLAND. — The  sole 
rights  for  the  manvifacture  of  the  American 
Cofndd  electric  washer  in  England  have 
been  purchased  by  Sam  Jackson  of  Shipley. 
Steps  have  been  t.aken  to  have  tlie  newly- 
acquired  machine  manufactured  In  Kelgh- 
ley,  which  has  been  one  of  the  foremost 
towns   in  making  laundry  machinerv. 
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THE  CANADA  WIRE  &  CABLE  COM- 
PANY, Leasida,  Ontario,  has  purchased  the 
buildings  erected  by  the  United  States  gov- 
ernment for  a  munition  factory  at  Leaside. 
which,  it  is  understood,  will  be  used  as  an 
addition    to    its   present    plant. 

THE  CANADIAN  METAL,  PRODUCTS 
COMPANY.  Guelph.  Ontario,  has  made 
arrangiiiionts  witli  the  Federal  Electric 
Company  of  Cliicago,  tor  the  manufacture 
of  its   washing  machines. 


D.  Oldham,  130  North  Gladstone  Avenue : 
Ora  L.  Kestio  and  Vane  B.  Korner.  The 
company  is  capitalized  at  $1.50.000  and  pro- 
poses to  manufacture  farm  lighting  ma- 
chinery. 

THE  RHY-BON  ELTTCTRIC  COMPANY, 
538  West  Madison  Street.  Cliicago.  has  been 
incorporated  by  F.  L.  Rhyndress.  I.  J. 
Clusman  and  Tillman  Bond.  The  com- 
pany is  capitalized  at  $5,000  and  proposes 
to  manufacture,  electrical  supplies. 

THE  IDE.4L  MOTOR  APPLIANCE 
COMP.VNY,  Woodhavon,  N.  J..  h;is  bc-n 
incorporated  with  a  capital  stock  of  $300,000 
to  manufacture  electrical  apparatus.  The 
incorporators  are:  Julius  Buinlet  and  Wil- 
liam J.  Ellison.  Woodhaven,  and  Fred  J. 
Van  Dohren.  Weehavvken,  N.  .J. 


CAR  LIGHTING. — "Control  of  Motor  Lar 
Light-'ng"  is  the  title  of  publication  861.  now 
being  issued  by  the  Cutler-Hammer  Manu- 
facturing  Company. 

ELECTRIC  FURNACE.  —  The  Electric 
Furnace  Company,  Alliance.  Ohio,  is  dis- 
tributing booklet  9-B.  a  new  catalog  describ- 
ing Baily  electric  furnaces  for  melting, 
annealing  and  heat-treating  non-ferrous 
metals. 

ELEVATORS  AND  CONVEYORS. — The 
Dodge  Sales  &  Engineering  Company,  Mish- 
awaka.  Ind.  has  published  a  160-page 
catalog  desaribing  the  Dodge  standardized 
elevators  and   conveyors. 

COPP-ER-CLAD  STEEL.— "Putting  the 
Strength  of  Steel  Into  Your  Wires"  is  the 
title  of  a  two-page  leaflet  issued  by  the 
Copper-Clad  Steel  Company.  Rankin,  Pa. 
(Braddock,  Pa.,  post  oilice). 

ELECTRIC  ROCK  DRILLS. — The  Gen- 
eral Electric  Company,  rock  drill  depart- 
ment. Fort  Wayne.  Ind..  has  issued  bulle- 
tin 48.902.  covering  its  Fort  Wayne  elec- 
tric rock  drills,   type  A. 

LINOTYPE  MOTORS. — The  Cushman 
Electric  Comapny.  Concord.  N.  H..  is  cir- 
culating a  booklet  describing  the  Cushman 
patented   offset  linotype  motor. 

COMMUTATLNG-POLE  MOTORS— The 
Marble-Card  Electric  Company,  Gladstone, 
Mich.,  has  issued  bulletin  200.  describing 
its  direct -current  commutating-pole  ball- 
bearing motors,  which  are  built  in  sizes 
from    i   hp.    to   60   hp. 

CONDENSERS.  —  The  Elliott  Company, 
Jeannette,  Pa.,  has  issued  bul'etin  "C," 
covering   its  Elliott-Ehrhart  condensers. 

BALLBEARINGS. — "Langhaar  .Self- Ad- 
justing Ballbearings"  is  the  title  of  a 
thirty-two  page  booklet  issued  by  the 
Langhaar  Ballbearing  Company,  Aurora, 
Ind..  describing  the  "L-S-A"  self-adjusting 
ballbearings. 

HE.\DL1GHTS — "Mine  L<V!omotive 
Headlights"  is  the  subject  of  bulletin  7-A- 
C-1,  which  describes  the  new  mine  locomo- 
tive hoadlights  for  23-watt  to  94-watt  lamps 
recently  placed  upon  the  market  by  the 
Westinghouse  Electric  &  Manufacturing 
Company.  George  Cutter  Works.  South 
Bend,    Ind. 


New  Incorporations 


ABINGTON,  PA. — The  Abington  Memo- 
rial Hospital,  York  Road,  contemplates  the 
erection  of  a  power  house  and  administra- 
tion building.  Tilden  &  Register,  1525 
Locust  Street,   Philadelphia,  are   architepts. 

PHILADELPHIA,  PA. — Bids  will  be  re- 
ceived by  the  Bureau  of  Su»jplies  and  Ac- 
counts, Navy  Department,  Washington,  D. 
C,  until  Dec.  15  for  furnishing  a  generator 
set,  and  also  for  turbo-ge.icrators.  (Speci- 
fication 7110.) 

WHITE  HAVEN,  PA.— The  Lehigh  Coal 
&  Navigation  Company  has  plans  under 
way  for  the  erection  of  a  dam  in  the  Toby- 
anna  River  for  the  purpose  of  impounding 
waters  for  the  generation  of  electric  power 
at  Hauto,  near  Lansford. 


Construction 

News 


Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


THE  FIBER  GAS  MANTLE  COMPANY, 
108  Diamond  .Street,  I'ittsburgh,  lia.-<  ap- 
plied for  .a  charter  for  the  purposi'  ol 
manufacturing  electric  and  gas  fixtures, 
reflectors,  etc.  Ernest  Goff,  C.  O.  Emerick 
and  S.  E.  Tilbrook  are  interested  in  the 
company. 

THE  BATTERY  SPECIALTY  COM- 
PANY. 6417  Sheridan  Road.  Chicago,  has 
been  Incorporated  with  a  capital  slock  of 
$5,000  by  Carl  Bhen,  Jr.,  .lohn  and  Cor.a 
McOlashan.  The  company  proposes  to 
manufacture  batteries,  motor  accessories, 
machinery,  etc. 

THE  PARDEEVILLE  ELECTRIC  COM- 
PANY. Pardei!Vllle.  Wis.,  has  been  Ineor- 
porateil  by  .losiph  Chaniller,  H.  A.  FIgor 
•nd  .lohn  ,1.  Wright,  Th(^  company  Is 
capitalized  at  $25,0(10  and  proposis  to  con- 
struct and  oper,ilo  an  electric  light  and 
power   plant. 

THE  PACIFIC  LIGHTING  FIKTURE 
COMPANY.  1327  South  .Main  Street,  Los 
Angele.M,  has  b<ren  or-g!iniz<'d  to  manufa*:- 
turc  electric  and  sh.h  (Ixlui'S.  WlUlani  F. 
Brandes,  3035  Wist  Pico  Street,  Los  An- 
gelc.i.  Is  Interested  In  the  conipmiy. 

THE  AJAX  BATTEIIY  CO.MP.\NY,  Pas- 
saic, N.  ,1.,  has  b  'n  Incorporated  by  Delos 
C.  Gibson,  Joseph  II.  Lefferts  and  Kiehiiid 
Baker,  .nil  of  Garfield.  N.  J.  The  company 
Is  capitalized  at  J,':O0.OO0  and  proposes  to 
manufacture  electric  storage  batti^rlex. 

THE  AUTO  FARM  LIGHT  COMPANY, 
Indianapolis,  has  been  Incorporated  by  Jack 


New  England  States 

BAR  HARBOR,  ME.  —  The  Bureau  of 
Yards  and  Docks,  Navy  Department.  Wash- 
ington, D.  C,  contemplates  the  installation 
of  an  electrical  distribution  system  at  the 
Naval  Radio  Station,  Otter  Cliff.  (Speci- 
fication  4341.) 

BOSTON,  MASS. — The  Bureau  of  Sup- 
plies and  Accounts,  Navy  Department. 
W^ashington,  D.  C,  will  receive  bids  until 
Dec.  7  for  furnishing  transformers.  (Speci- 
fication   7131.) 

LAWRENCE,  MASS. — Estimates  submit- 
ted to  the  city  officials  show  that  the  estab- 
lishment of  an  ornamental  street -lighting 
system    on    Essex    Street    will    cost    $75,000. 

NEW  HAVEN.  CONN, — The  United  Illu- 
minating Company,  84  Temple  Street,  has 
plans  under  way  for  the  erection  of  an 
extension  (40  ft.  x  60  ft.)  to  its  lighting 
plant.  Westcott  &  Mapes,  Inc.,  207  Orajige 
Street,   are    engineers. 


Middle  Atlantic  States 

AMSTERDAM,  N.  Y. — The  AdirondacK 
Power  &  Light  Company  has  made  arrange- 
ments for  the  issue  of  $3,500,000  in  bonds, 
the  proceeds  to  be  used  for  the  construction 
of  its  proposed  new  hydro-electric  power 
plant,  to  be  operated  in  connection  with  the 
present  generating  stations  on  the  Hudson 
and  Hoosic  Rivers  and  the  East  Canada 
Creek.     J.  L.  Hees  is  president. 

JAMAIC.V,  N.  Y.-^The  Board  of  Trade 
has  petitioned  for  a  boulevard  lighting  sys- 
tem on  Jamaica  Avenue  from  Sutphin  Road 
to  Cana  Street. 

SMYRNA,  N.  Y. — The  Smyrna  Electric 
Ught  Company  has  petitioned  the  St.ite 
Public  Service  Commission  for  authority  to 
erect  and  operate  an  electric  lighting 
system. 

W,\TERTOAV'N.  N.  Y. — The  Northern 
New  York  Utilities,  Inc.,  has  been  author- 
ized bv  the  Public  Service  Commissi!."!.  Sec- 
ond District,  to  issue  bonds  and  capital 
stock,  the  proceeds  to  be  used  for  the  con- 
struction of  a  hydro-electric  development  at 
Flat  Rock  on  the  Oswegatchie  Rivir,  to 
cost  about  $730,182,  and  for  extending  tho 
present  itlectric  development  of  thc>  com- 
pany at  Brown's  Falls,  cost  about  $1,782,726. 
BLOOMFIELI),  N.  J.— The  Board  of 
Education  of  the  Essex  County  Vocational 
Schools,  316  E.ssex  Building,  Newark,  will 
receive  bids  unfl  Dec.  8  for  supplying  elec- 
trical equipment  for  the  Girls^  Vocational 
School  at  this  place. 

JERSEY  CITY,  N.  J. — The  Delaware. 
LackMwanna  &  Western  Railroad.  Hoboken. 
has  plans  under  way  for  the  oonstruition 
of  a  power  house  at  the  foot  of  Eighteenth 
Street,  Jersey  City,  to  cost  about  $20,000. 
G.  J.    Ray   Is  chief  engineer. 

JERSEY  CITY.  N.  J. — The  Publt_  dcrv- 
ice  Company  has  filed  plans  for  the  erec- 
tion of  an  addition  to  Its  plant  on  Duffleld 
Stri;et. 

THREE  BRIDGES,  N.  J. — Tlio  Board  of 
Public  Utility  Comml.ssioners  has  granted 
permi.sslon  to  the  Rarit.in  Valley  Hydro- 
Eleetrlc  Company.  Inc.,  to  issue  bonds  to 
the  amount  of  $18,000.  the  proceeds  to  be 
used  for  betterments  to  the  plant  and  sys- 
tem. 


North  Central  States 

WARREN,  OHIO.— Tho  Trumbull  Steel 
Company  contemplates  the  erection  of  a 
power  house.  Freyn,  Bassert  &  Company, 
122  South  Michigan  Avenue,  Chicago,  III, 
are  structural  engineers. 

VIRGIE.  KY.— Tho  J.  B.  Elkhorn  Coal 
Company  contemplates  th"  construction  of 
a  power  house,  miners'  house^,  etc. 

HOPE,  IND. — An  election  will  be  held  on 
Dec.  16  for  the  purpose  of  submitting  to 
the  voters  a  proposition  to  erect  and  operate 
a  lighting  plant. 

LINTON,  iND. — Tlie  city  officials  h.tve 
plans  under  way  for  tho  erection  of  a  1,500- 
kw.  light  plant  and  contemplate  the  pur- 
chase of  complete  power-plant  equipment. 
The  cost  is  estimated  at  $100,000.  Shrouds 
Stoner  Company,  Tribune  Building,  'I'erre 
Haute   aro  engineers. 

CHICAGO,  ILL. — The  Illinois  Malleable 
Iron  Company,  1801  Diversey  Boulevard, 
plans  to  install  a  twelve-panel  electric 
switchboard.  Cahill  &  Dougalas,  217  West 
Water  Struct,  Milwaukee,  Wis.,  are  engi- 
neers. 

MILWAUKEE,  WIS.  —  The  Milwaukee 
Children's  Hospital,  219  Tenth  Street,  have 
had  preliminary  plans  prepai  ed  for  the 
erection  of  a  hospital,  including  a  steam- 
power  plant  in  cost  about  $450,000.  Scott 
&  Mayer  Colby-Abbot  Building  are  archi- 
tects and   engineers. 

WEST  ALLIS,  WIS.— The  city  officials 
conte,mpiate  improvements  to  the  water- 
works, including  the  erection  of  a  new 
pumping  station  to  be  equipped  with  two 
electrically  driv«-n  pumps.  Tho  cost  is  esti- 
mated at  about  $30,0ii0. 

HOPKINGTON.  IOWA.— The  Hopkington 
Electric  Light  «*c  I'ower  Company  is  receiv- 
ing bids  for  hydro-i-lectric  machinery.  The 
company  contemplates  tlie  installation  of 
one  225-kw.  unit  in  spring  and  two  hydro- 
electric units  later.  Holland,  Ackeiman  & 
Holland,  Moiiadnock  Building,  Chicago,  lU., 
are  engineers. 

KEOKUK  IOWA.— Tho  Mississippi  River 
Power  Company  contemplates  the  erection 
of  another  lim'.  to  be  operated  at  30.000 
volts,  from  this  place  to  Fort  Madison,  a 
distance  of  21  miles. 

BLAIRSrOWN,  MO. — An  issue  of  bonds 
will  be  submitted  to  the  voters  for  the 
purpose  of  establishing  an  electric  li£ht 
jilant. 

PINEVILLE,  AIO.— The  Ozark  Electric  & 
.ManufaclurinK  Company  has  been  organ- 
ized for  the  purpose  of  developing  the  water 
power  of  the  Rosserman  mill  and  dam. 


Southern  States 

RALEIGH.  N.  C,  —  The  Raleigh  Ice  & 
Cold  Storage  Comp.any,  care  of  J.  L.  Dor- 
miny,  contemplates  the  erection  of  an  elec- 
trically equipped  and  operated  ice  manufac- 
turing plant  and  coM-storage  house  to  cost 
about  $100,000. 

LAtlRAXGE.  GA. — An  election  will  be 
held  on  De<-.  16  for  the  purpose  of  sub- 
milling  to  the  voters  an  issue  of  $20,000  in 
bonds  for  an  extension  to  the  electric  liKht 
system. 

C.\RTHAGE.  TENN. — Tin'  Smith  Coilnty 
Electric  Company,  plans  to  extend  jts  trans- 
mission lines  to  Cookcville  and  several  agri- 
cultural coniniunitles   in    that    vicinity. 

FLORENCE,  AI.,A. — Bids  will  be  received 
at  tlie  offlce  of  the  United  States  Engineer. 
Florence,  until  Dec.  15  for  furnishing  one 
l,00il-hp.  hydraulic  turbine  with  governor. 
Further  Information  may  be  had  on  appli- 
cation. 

WINONA,  MISS.  —  An  election  will  b<' 
held  on  Dec,  29  for  the  purpose  of  sub- 
milting  an  lssu<'  of  $60,000  In  bonds  for  the 
establishment    of   aa   electric  light  plant. 

NOW.AT.V,,    OKLA. The    Cunther    City 

Coke  &  Coa!  Mining  v^ompany  la  interested 
In  an  electric  light  plant.  C.  B.  Circles  Is 
purchasing   agent 
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FOKT  WORTH,  TEX. — The  proposition 
and  plans  for  the  erection  of  a  power  plant 
at  Lake  Worth  with  a  wat<*r  turblnir  so 
located  as  to  impound  wateru  of  the  spill- 
way for  Beneratlon  of  electric  power  has 
been  placid  before  Mayor  W.  !">.  Davis  for 
conslderatioh. 


Pacific  and  Mountain  States 

HOQUIAM,  WASH. — The  City  Counc'I 
has  rejected  the  only  bid  received  for  the 
in.stiillation  of  a  boulevard  lichtlnK  system 
in  the  business  section.  New  bids  will  be 
called  at  once. 

tnir.KT  SOUND.  WASH.— nid.s  will  be 
received  by  the  liureau  of  Supplies  and 
Accounts.  Navy  Department,  Washington, 
D.  C,  until  Dec.  21  for  furnlshlnK  turbo- 
generators.     (Specification  7128.) 

nAKRR,  ORB. — The  Eastern  -  Oregon 
Light  &  Power  Company,  Masonic  Hulldmg, 
does  not  Intend  extending  Its  service  to  the 
White  Swan  Mine,  as  was  Incorrectly  noted 
In  these  colunuis  on  Nov.  6. 

PORTLAND.  ORE.— The  Portland  Vege- 
table Oil  Mills  Company,  capitalized  at 
$1,000,1(1)0.  will  soon  have  work  started  on 
the  erection  of  an  electrically  operated  fac- 
tory for  crushing  dried  cocoanut. 

SAMS  VALI-EY.  ORE. — The  Sams  Valley 
I'ower  Cnmpapy  has  been  r"'cently  incor- 
porated and  contemplates  the  illstribut'on 
of  electric  energy.    Metla  Pelton  is  president 

ARCADIA,  CAI/. — The  lo''al  substation. 
It  Is  reported,  has  been  destroyed  by  fire, 
causing  a  loss  of  about  $150,000. 

EL  CENTRO,  CAL.— The   city  clerk   has 

1 n  Instructed  to  advertise  for  bids  for  the 

Installation  of  a  fire-alarm  system  to  cost 
about  $1.''),000. 

OROVILLE.  CAL. — Work  will  soon  be 
started  (in  the  construction  of  a  hydro- 
electr'c  project  near  this  pl.-ice  by  the  Great 
Western  I'ower  t'ompany.  11  Sansome 
Street,  San  Franci.sco,  to  cost  about  $6,000.- 
000. 

PASADENA,  CAL. — ^Tho  aty  Water  De- 
partment Is  planning  to  replace  the  steam 
plant  at  the  Copelln  wells  with  electric 
equipment. 

SACRAMENTO,  CAI*— Bids  will  bo  re- 
ceived by  the  State  Reclamation  Hoard, 
Forum  Building,  unt'l  Jan.  11  for  low-lift 
centrifugal  pumps  and  Induction  motors 
for  the  pumping  st.itions  at  Chandler,  Tls- 
dale   and    Wadsworth. 

GARFIELD,  UTAH.  —  Application  has 
been  made  by  the  Utah  Power  &  Light 
Company.  Salt  Lake  City,  to  the  Public 
Utilities  Comml.'sloner  for  a  certificate  of 
convenience  and  necessity  to  extend  Its 
lines  from  Garfield  to  the  new  mill  of  the 
Utah  Consolidated  Mining  Company  In 
Too.le    County. 

BOISE.  IDAHO. — The  Acequ'a  Mutual 
Electric  Company  has  bean  organized  for 
the  purpose  of  distributing  electric  energy, 
which  will  be  purchased  from  tlio  United 
Spates  R'clamation  Service. 

ROSWEI.L,  N.  M.— The  Installation  of 
new  equipment  to  cost  about  $.'>n.flOO  Is 
contemplated  by  the  Koswell  Gas  &  Electric 
Company.      

Canada 

EDMONTON,  ALTA.— The  City  Council 
Ills  decided  to  submit  a  bylaw  to  the  elec- 
tors for  an  extension  to  the  existing  munic- 
ipal  power   plant. 

BUANTFORD,  ONT.— The  Uike  Erie  & 
Nortlicrn  power  plant  has  been  recently 
destroyed  by  fire,  and  it  is  understood  that 
the  building  will  be  reconstructed  and 
equipment  purchased  at  a  cost  of  about 
$110,000. 

RICHMOND  HII.L.  ONT.— The  city  offi- 
cials have  plans  under  way  for  the  develop- 
ment of  a  w.iter-works  system  to  Include 
the  installation  of  electricallv  driven  cen- 
trlfugnl  pumps.  The  total  cost  is  estimated 
nt  $!).T.0O0.  E.  A.  James  Company.  36 
Toronto   Street.  Toronto,    Is   engineer. 

SHEI  nURNE,  ONT.— The  town  offlclals 
contemplate  extensions  to  the  existing 
water-works  system.  Including  the  erection 
of  .1  pnmphouse,  Instnll.ntion  of  three-stage 
l.ono-g.p.m..  electrically  driven  centrifugal 
pumps,  etc.,  to  cost  about  $100,000.  E  A 
James  Co..  36  Toronto  Street,  Toronto,  are 
engineers. 


Record  of 

Electrical 

Patents 
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Miscellaneous 


SONORA.  MEXICO.— Tlie  state  officials 
are  promoting  an  Irrlgnt'on  a"d  a  hydro- 
electric project.  .\  number  of  engineers, 
headed  bv  Nicolas  Duran.  City  of  Mexico 
and  .\.  C.  Cabnllero.  Noir:'li's.  Ariz  are 
now  loci  ting  sites  for  two  dams  and  reser- 
voirs No  estimate  of  the  cost  of  the  pro- 
posed work  has  been  made. 


(l.-isuiil  Nov.  23,  1920) 

1,359,482.  Semi-mrchanical  Tklepiione 
System  :  William  G.  lilauvelt.  New  York. 
N.  Y.  App.  filed  April  11,  1917.  Semi- 
automatic. 

1.359.191.  Storaoe  Battebt  ;  Dean  W. 
Davis.  Fort  Wayne,  Inil.  App.  filed  June 
2,  1919.      Improved  cell  construction. 

1.359,191.       .Method     of     Recoveking     Tin 

FROM       STA.NNU-KHOI'S       WASTE       PROPUCTS  ; 

Torguy  .\.  Eklund.  Stockholm.  Sweden. 
App.  filed  Feb.  5,  1920.     Electrolytic. 

1,359.503.  TiioM.EY  ;  George  W.  Hamilton. 
Chicago,  III.  App.  filed  .March  2G.  1919. 
Mine  locomotive. 

1.359,516.  Holding  Circuits  for  Toll- 
Switching  Tri'.nks;  Owen  H.  Loynes, 
Woodbrldge,  N.  J.  .\pn.  filed  Dec.  23. 
1918.      Long-d.'stance   toll  connections. 

1,359,552.  WiiEF.L  Ri.M  and  Process  of 
MANiFACTriii.NO  THE  SAME;  Georgc  War- 
wick. Seven  Kings.  England.  App.  filed 
March  21.  1920.     Electric  welding. 

1,359.565.  Tei  EGRApii  System:  John  H. 
Bell,  South  Orange,  N.  J.     App.  filed  Oct. 

11.  1917.      For  submarine  cables,   etc. 
1,359,567.       Electrical     Plug;     James     G. 

Benton,     Maisonneuve,     Quebec,     Canada. 

App.    filed   July    28,    1917.      For   flatlrons. 

toasters,   etc. 
1,359,581.       T,i(iHTiNG     System:     Ethan     I. 

Dodds.    Pittsburgh.    Pa.      App.    filed    July 

25,   1917.      For  activating  lamps  contain- 
ing light-absorbing  material. 
1,359,585.       Coupling     Plate    fok    .Storage 

Batteries:   John   W.    Fitzgerald.   Detroit, 

M'ch.      App.    filed   Nov.    24,    1919.      Spring 

connector. 
1,359.589.     Transformer  Coil;   William   N. 

Furthmann,  Chicago.  111.     App.  filed  Oct. 

8,  1919.     For  intensifying  sparking. 
1.359. COO.      Motor  Sitport  :   Robert  A.    lis, 

Chicago,    111.      App.    filed    Feb.    24,    1920. 

Base  mounted  at  any  angle. 
1,359.616.      Power   Transmission;    Howard 

J.   Murray,   New   York,   N.   Y.      App.   filed 

July    11.    1916.      For    selectively   securing 

different    speeds. 
1,359,620.      Electric   Welding  Tool;    John 

C.   Ritchey  and   Ferrell  G.  Williams,   Bel- 

levue.    Pa.       App.    filed    Apr!!    17.    1920. 

Electrode  holder. 
1,359,648.      Compression   Rheostat;    Albert 

J.    Allen,    New    York,    N.    Y.      App.    filed 

April   26,    1920.      For  testing  meters,   etc. 
1,359,653.     Process  and  .Nppahatl's  for  the 

Electrolytic  Decompositio.n  of  Anhy- 
drous    Magnesium     Chloride     and    the 

Prodi'ctio.n    of    Magnesiu.m     or     Alloys 

Thereof  and  Chlorine:  Edgar  A.  Ash- 
croft,    London,   England.      App.   filed  Aug. 

12,  1919.     Twin-cell  apparatus. 
1,359.6.56.     llEAnnGHT  Dimmer;  William  C. 

Baker,  Amesbury,  Mass.  App.  filed  Dec. 
19,  1919.     Automobile. 

1,359.687.  Dyna.mo-Elei'tric  Machinp; 
Valere  A.  Fynn,  St.  Louis,  Mo.  App.  filed 
July  2,  1917.  To  vary  the  excitation 
automaticall.N'. 

1,359,716.  Et EcTROLYTic  Cell;  Ernest  A. 
Ix?  Sueur.  Ottawa.  Ontario.  Canada.  App. 
filed  May  13.  1918.  Improved  carbon 
electrodes. 

1.359.735.  Electric  Furnace;  Charles  E. 
Parsons.  Englewood.  N.  J.  App.  filed 
Feb.    19.   1920.      Resistance  type. 

1.359.736.  Process  of  Treating  Charqg 
Materials  in  Electiu'-  Fi-r.naces; 
Charles  E.  Parsons,  Englewood.  N.  J. 
App.  filed  Feb.  19.  1920.  For  producing 
nitrogen,  magnesium,  etc. 

1,359.745.  Ironing  Machine:  Mich.icl  J. 
Reilly,   Ch'cago.    III.      App.   filed   Sept.    23. 

1918.  Electrically  heated^ 

1,359.751.  Glass  Cutter  ;  .Tohn  R.  Scohy. 
Okmulsee.  Okla.  App.  filed  May  6.  1920. 
By    electric    arc. 

1.359.757.       Electric     Stove;     Charles     L.     1.360.167.      Antenna:    Em.st    P.    W.    Alex- 
Skinner.   Chicago.    III.      App.    filed    Dec.    8,  anderson.  Schenecf.Tdv.  N.    Y.      App.    filed 

1919.  Removable   members.  Sept.  13.  1J17.      Network. 


1,359,780.  Electric  Hbateh  and  Trouble 
Lamp  ;  Albert  J.  Barnes  and  Charles  A. 
Fi'dder,  West  Haven,  Conn.  App.  fibd 
April  5,  1920.     For  automobiles. 

1,359.846.  Flow  Mcter  ;  Luelan  A.  Sh<-1- 
don.  Scheneclaily,  N.  Y.  App.  filed  July 
18.   1918.      U-tube  type. 

1.359.855.  Compensated  Series  Alteiinat- 
iVfl-CuRRENT  Motors;  Willem  C.  Korth- 
als-.\Itcs,  .Schenectady,  N.  Y.  App.  filed 
Dee.  22.  1917.  Two  parallel  clrcufls,  each 
having   a    set   of    brushes. 

1.359.881.  Gas  Battery:  Philip  A.  Emanuel. 
Aiken.  S.  C.  App.  filed  May  15.  1920. 
Improvement  on   the  Grovi?  battery. 

1.359.RS9.  Heat-Controi,  System  :  Percy 
W.  Gumaer.  PitLsfield,  .Mass.  App.  filed 
May  10.  1917.  For  several  degrees  uf 
heat. 

1,359,903.  Converter  for  Transforming 
co.nti.nuoua  euictric  current  into 
Isochronous  Undulatory  Currents: 
Henri  Magunna.  Paris,  France.  App.  filed 
May  7.  1913.     By  tuning  forks. 

1.359,913.  Measured-Spirvicr  Telepiio.ne 
System  ;  WHliam  W.  Owen.  Elgin,  III. 
App.  filed  May  11.  1917.  Subscriber's 
meter. 

1.359.932.  Furnace  for  the  Electrical 
O.xidization  of  Gases  ;  Bruno  Thomas. 
Seattle'.  Wash.  App.  filed  July  18.  1917. 
Nitrogen  fixation,  etc. 

1.359.933.  Furnace  f-or  Elei-trical  Oxidi- 
zation OF  Gases;  Bruno  Thomas.  Seattle. 
Wash.  App.  filed  July  18.  1917.  Electric 
arc. 

1,359,940.     Automatic  Telephone  System  ; 

Francis    M.    Ward.    I/Conard    C.    Bvgrave. 

and    Henry   J.    Herink.    London,    England. 

App.  filed  Sept  13.  1917.     Trunk  selector. 
1.359,952.       TBi.EGRAPir     System  ;    John    H. 

Bell.  South  Orange.  N.  J.     App.  filed  Doc. 

28.     1918.        Means     for     controlling     the 

balance. 
1.359,960.      Electrical  Resistance;    Frank 

Buchanan,    Syracuse,    N.     Y.       App.     filed 

June  10,   1919.     .\dju.stable  units. 

1.359.971.  Lightning  Arresti-:r;  George  II 
Dryden,  Baltimore,  Md.  App.  filed  Sept. 
10,  1914.      Vacuum  tube. 

1.359.972.  Ei.ectroplativc  ;  Thomas  \. 
Edison,  Llewellyn  Park,  West  Orange, 
N.  J.  App.  filed  June  21,  1919.  Metal 
readily   stripped. 

1,359,976.  Electrode  for  Arc  Welding; 
Joseph  W.  Fav,  Milwaukee,  Wis.  .\pp. 
filed  Feb.   27.   1920.      Insulated. 

1,359,979.  WiREijiss  TnA.NSMissiON  .sys- 
tem ;  Charles  .S.  Franklin.  London.  Eng- 
land. App.  filed  Jan.  3.  1920.  Multi- 
aerial. 

1,359.983.  FuEiy-MiXTtTRE  Vaporizing  and 
Heating  Device;  William  W.  Grant. 
Brooklyn.    N.    Y.       App.    filed    March     28 

1919.  For   Internal-combustion   engines. 
1,360.012.       Drier    itir    Printing    Presses; 

Rudolf  Nitch.  Clev.  tnd.  Ohio.  App.  filed 
Oct.    27,  1919.      Electrically  heated. 

1,360,017.  Electrode  Holder;  Frank  .\. 
Rappold  and  Charles  R.  Tremalne.  Col- 
umbus. Ohio.  App.  flVcd  Feb.  18.  1920. 
P'or   arc    welding. 

1.360,034.  Chain-Welding  Machine;  John 
Senft.  York.  P.a.  App.  filed  Oct  30.  1919. 
Welding    previously     formed     links. 

1.360.054.  Magnetic  Chuck  ;  Howard  J. 
Sweet,  Tensing.  Mich.     App.  filed  July  22. 

1920.  Attachment    for    magnetic   chucks. 

1.360.055.  Electrolytic  Cell;  George  K. 
Thomas.  Topeka.  Kan.  App.  filed  Mav 
17.  1920.  Means  to  limit  voltage  without 
reducing   capacity. 

1.360,113.  Calling  Device;  William  Kals- 
ling.  Chicago,  III.  App.  filed  June  23, 
1913.     Automatic  telephone. 

1.360.118.  Contact  Slide  for  Welding 
Machines;  Peter  W.  Krall.  Cleveland. 
Ohio.  App.  filed  Dee.  6.  1918.  For  mov- 
able terminal  of  welding  transformer. 

1,360.126.  Hioh-Freqitency  Generati.ng 
System;  Dav'd  G.  McCaa,  Lancaster.  Pa. 
App.  filed  May  26,  1917.  To  convert 
single-phase  alternating  current  Into  con- 
tinuous high-frequency  oscillations. 

1,360,133.  PoRTABLH  Clamp  Socket  ;  Ro- 
land C.  Mitchell,  Oakland.  Cal.  App.  filed 
Feb.  15.  1918.  For  mining,  trench  and 
tunnel  work. 

1.360.152.  Method  of  Basing  Incandes- 
cent Lamps  :  Alfred  Swan.  Montclair. 
N.  J.  App.  filed  June  20.  1917.  Metal 
bases  cemented  to  glass  bulb. 

1.360.166.  Commutator:  Charles  C.  Zenk. 
Westfield.  N.  J.  App.  filed  Feb.  24,  1913. 
Held  in  place  by  molded  insulating  mate- 
rial. 
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Alabama  Light  A^^D  Traction  Associa- 
tion. Secretary-treasurer.  J.  P.  Ross.  Bir- 
mingham Railway,  Light  &  Power  Co. 

American  association  of  Engineers. 
Secretary.  C.  E.  Drayer,  63  East  Adarns 
St  Chicago,  111.  Annual  convention.  Buf- 
falo,  N.    Y..   May   10.   1921. 

American  Electric  Railway  Associa- 
tion. Secretary,  B.  B.  Burritt,  8  West 
40th  St..  New   York  City. 

American  Electrochemical  Society. 
Secretary.  Prof;  J.  W.  Richards,  Lehigh 
University,  Bethlehem,  Pa. 

America.n  Engineering  Standards  Com- 
mittee. Secretary.  P.  G.  Agnew.  29  W. 
Thirty-ninth   Street,   New   York  City. 

American  Institute  of  Consulting  En- 
gineers, Inc.  Secretary,  F.  A.  MoUtor,  35 
Nassau  St..  New  York  City. 

American  Institute  of  Electrical  En- 
gineers. Secretary.  F.  L.  Hutchinson.  33 
West  39th  St.,  New  York  City.  Board  of 
directors  meets  monthly.  Sections  and 
branches  in  the  principal  electrical  centers 
throughout  the  country. 

American  Physical  Society.  Secretary, 
Dayton  C.' Miller.  Case  School  of  Applied 
Science.  Cleveland.  Ohio.  Annual  meeting. 
Chicago.  Dec.   28-Jan.   1. 

American  Society  for  Testing  Mate- 
rials Secretarv-trea.>iurer,  C.  L.  Warwick, 
1315  Spruce  St.,  Philadelphia.  Pa. 

American  Welding  Society.  Secretary, 
H  C.  Forbes,  29  W.  39th  St.,  New  York 
City. 

Arkansas  Utilities  Association.  Sec- 
retary, S.  E.  Dillon.  Hot  Springs,  Ark. 

Associated  Manufacturers  of  Elec- 
trical Supplies.  General  secretary,  C.  B. 
Dustin,    30    East   42d   St.,   New   York    City. 

association  of  Edison  Illuminating 
Companies.  Secretary.  Preston  S.  Millar, 
Electrical  Testing  Laboratories.  New  York 
City. 

Association  op  Iron  and  Steel  Elec- 
trical E.NGINEERS.  Secretary.  John  F. 
Kelly,    Empire     Building,     Pittsburgh,    Pa. 

Association  of  Municipal  Electrical 
Utilities  of  Ontario.  Secretary,  S.  R.  A. 
Clement.  190  University  Ave..  Toronto.  An- 
nual meeting,  Jan.  27  and  28.  Toronto. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer.  Joseph  A. 
Andreucetti.  Chicago  &  Northwestern  Rail- 
way.   Chicago.    111. 

British  Columbia  Association  op  Elec- 
trical Contractors  a.nd  Dealers.  Secre- 
tary-treasurer. Capt.  W.  J.  Conway,  406 
Yorkshire  Building,   Vancouver.   B.   C. 

Canadian  Electrical  Association,  affili- 
ated with  X.  E.  L.  A.  .Secretary-treasurer, 
Eugene  Vinet,  Shawinigan  Water  &  Power 
Co.,   Montreal.    Canada. 

Colorado  Electric  I^ight.  Power  and 
Railway  Associatio.n.  Secretary-treasurer, 
M.  B.  W.  Baker.  Denver.  Col. 

Conference  Cli-b.  .Secretary.  Sullivan 
W.  Jones.  19  West  44th  St.,  New  York  City. 

Commercial  Section,  N.  E.  L.  A.  Secre- 
tary.  R.    H.   Tillman.   Baltimore.    -Md. 

Eastern  New  York  Section,  N.  E.  I,.  A. 
Secretary.  J.  L.  Hemphill,  General  Electric 
Co.,  Schenectady.    N.    Y. 

Electric  Hoi.st  Manufacturers'  Asso- 
■  CIATION.  Secretary-treasurer.  E.  Donald 
ToUes.  52  Broadway.  New  York  City. 

Electric  Furnace  Association.  Secre- 
retary.  Ur.  C.  G.  Schlutderberg,  Westing- 
house  Electric  &  Manufacturing  Co.,  East 
Pittsburgh,   Pa. 

Electrical  Manufacturers'  Club.  Sec- 
retary, F.  L.  Bishop.  Hartford  Faience  Co., 
Hartford,  Conn. 

Electrical  Manufacturers'  Council. 
Executive  secretary,  Frederic  Nicholas.  522 
Fifth  Avenue,  New  York  City. 

Electrical  Safety  Coiincii,.  Secretary, 
Dana  Pierce.  25  City  Hall  Place,  New 
York    City. 

Electrical  Supply  Jobber-s'  Association. 
General  secretary.  Franklin  Overbaugh.  411 
South  Clinton    St..    Chicago.    111. 

Electrical  Supply  Jobbers'  Associa- 
tion. Atlantic  Division.  Secretary.  E. 
Donald  Tolles,  62  Broadway,  New  York 
City. 

Electrical  SnppLT  Jobbers'  Association, 
Pacific  Coast  Division.  Secretary,  Albert 
H.  Elliot.  502  Flatlron  Building.  San  Fran- 
cisco. Cal. 

Electrical  Trade  Association  op  Can- 
ada. Sccret.Try.  William  R.  Stavely.  Royal 
Iiuurance  Building.   Montreal.   Canada. 


ELECTRICAL     WORLD 


Vol.  76,  No.  23 


Directory  of 

Electrical 
Associations 

Printed  in  the  First  Issue  of 
Each  Month 


Electric  Power  Club.  Secretary.  C.  H. 
Roth,    1410    West    Adams    St.,    Chicago,    111. 

Empire  State  Gas  and  Electrical  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
Grand  Central  Terminal  Building,  New 
York   City. 

Florida     Engineering    Societ  Secre- 

tary, J.  R.   Benton,  Gainesville,  Fla. 

Illinois  State  Electric  Association. 
Secretary-treasurer.  R.  V.  Prather.  Spring- 
field. 111.  Annual  Convention,  Chicago,  111., 
Dec.   9. 

Illuminating  Engineering  Society. 
General  secretary.  Clarence  L.  Law.  Sec- 
tions in  New  York.  Philadelphia.  Pitts- 
burgh, Cleveland,   Chicago  and  Boston. 

Indiana  Electric  Light  Association. 
Secretary,  Thomas  Donohue,  Lafayette,  Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secret;irv,  Homer  Kunz.  Toledo 
Railways    &    Light   Co.,   Toledo,   Ohio. 

Institute  of  Radio  Engineers.  Secre- 
tary, Alfred  N.  Goldsmith,  College  City  of 
New  York,  New  Y'ork. 

International  association  of  Munici- 
pal Electricians.  Secretary,  C.  R.  George, 
Houston,    Tex. 

International  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary.  C.  le  Maistre,  28  Victoria 
Street,  Westminster,  London,  S.  W.,  Eng- 
land. 

Iowa  Section,  N.  E.  L.  A.  Secretary- 
treasurer.    M.    G.    Linn,    Des    Moines,    Iowa. 

Jovian  Order.  Jupiter  (president), 
Arthur  J.   Binz.  Houston.  Tex. 

Kansas  Public  Service  Association. 
Secretary-treasurer,  W.  W.  Austin.  Cotton- 
wood  Falls.    Kan. 

Michigan  Section.  N.  E.  L.  A.  Secre- 
tary,   Herbert    Silvester,    Ann    Arbor,    Mich. 

Mississippi  Electric  Association,  affili- 
ated with  the  N.  E.  L.  A.  Secretary.  E.  S. 
Myers.  Vicksburg.   Miss. 

Missouri  As.sociation  of  Public  Utili- 
ties. Secretary-treasurer.  F.  D.  Beardslee. 
315  N.  12th  St.,  St.  Louis.  Mo. 

National  Association  op  Electrical 
Contractors  and  Dealers.  Secretary.  W. 
H.  Morton.  110  West  40th  St..  New  York 
City.  N.  Y.  .state  associations  in  Alabama. 
Arkansas.  Connecticut.  Georgia.  Kansas. 
Illinois.  Indiana.  Iowa.  Louisiana.  Mary- 
land. Massachusetts.  Michigan.  Minnesota, 
Missouri,  New  Jersey,  New  York.  Ohio, 
Oregon.  Pennsylvania,  Tennessee  and  Wis- 
consin. 

National  Council  op  Lighting  Fixture 
Mamfai'TURErs.  Secretary.  C.  W.  Hoff- 
richter,    8410    Lake    Ave.,    Cleveland,    Ohio. 

National  Association  of  Electrical 
Inspectors.  Secretary-treasurer,  William 
L.  Smith,  Northeastern  College,  Boston, 
Mass. 

National  Association  op  Railway  and 
Utility  Commissioners.  Secretary.  James 
B.  Walker,  Public  Service  Commission  of 
the  State  of  New  York. 

National  Electric  Light  .Vssociation. 
Exeiutlve  manager.  M.  H.  Aylosworth,  29 
West  39th  St.,  New  York  City. 

National  Electrical  Credit  Associa- 
tion. Secretnrv.  Frederic  P.  Vose,  1350 
Marquette  Building.  Chicago.  111. 

National  Fire  Protection  Association. 
Sccri'tarv  of  electrical  committee.  Ralph 
Sweetlaiid.    Ill    Milk   St.,    Boston,    Mass. 

Nebraska  Section,  N.  E.  L.  A.  Secre- 
tary-treasurer. B.  H.  Conlcc.  Nebraska  Gas 
&   Electric   Co..    Beatrice.    Neb. 

New  England  Electrical  Credit  Asso- 
ciation. Secretary.  Alton  F.  Tupper.  15 
State   .St..    Boston.    Mass. 


New  England  Geographic  Division, 
N.  B.  L.  A.  Secretary.  Miss  O.  A.  Bursiel. 
149    Tremont    St.,    Boston.    Mass. 

New  Mexico  Electrical  Association. 
Secretary-treasurer.  Charles  E.  Twogood. 
Albuquerque,    N.    M. 

New  York  Electrical  Credit  Associa- 
tion. Secretary.  E.  Donald  ToUes.  52 
Broadway,  New  York  City. 

New  York  Electrical  Society.  Secre- 
tary. George  H.  Guy,  29  West  39th  St.. 
New  Y'ork  City. 

North  Central  Geographic  Division, 
N.  E.  L.  A.  Secretary.  H.  E.  Young.  Min- 
neapolis General  Electric  Co..  Minneapolis, 
Minn. 

Northwest  Geographic  Division,  N.  E. 
L.  A.  Secretary,  L.  A.  Lewis.  Washington 
Water   Power  Co.,  Spokane,  Wash. 

Ohio  Electric  Light  Association.  Sec- 
retary,    D.     L.     Gaskill,     Greenville,     Ohio. 

Ohio  Society  of  Mechanical,  Elec- 
trical AND  Steam  Engineers.  Secretary. 
Prof.  F.  E.  Sanborn.  Ohio  State  University, 
Columbus. 

Oklahoma  Utilities  Association.  Sec- 
retary, H.  A.  Lane,  611  State  National 
Bank    Building.    Oklahoma    City. 

Pacific  Coast  Geographic  Division, 
N.  E.  L.  A.  Secretary,  S.  H.  Taylor.  Elec- 
tric Railway  &  Manufacturers'  Supply  Co., 
San  Francisco,   Cal. 

Pennsylvani.*.  Electric  Association, 
State  Section  N.  E.  L.  A.  Secretary.  H.  M. 
Stine.   211   Locust  St.,  Harrisburg.  Pa. 

Public  Relations  Section.  N.  E.  L.  A. 
Chairman,   J.   E.   Davidson,  Omaha,   Neb. 

Public  Service  Association  of  Virginia. 
Secretary,  W.  J.  Kehl.  Virginia  Railway  & 
Power   Co.,   Richmond,   Va. 

Public  Utilities  Association  of  West 
Virginia.  Secretary,  W.  C.  Davisson.  West 
Virginia  Water  &  Electric  Co..  Charleston. 
W.  Va. 

Radio  Club  op  America.  Secretary.  T.  J. 
Styles.  1112  S.  Curtis  Ave.,  Richmond  Hill, 
Queens  Borough,  N.   Y. 

Rocky  Mountain  Geographic  Division, 
N.  E.  L.  A.  Secretary.  A.  C.  Cornell.  Den- 
ver, Col. 

Society  for  Electrical  Development, 
Inc.  General  manager,  J.  M.  Wakeman. 
Guaranty  Building.  522  Fifth  Ave..  New 
York   City. 

Society  for  the  Promotion  of  Engi- 
neeri.vg  Educatio.v.  Secretary,  Dean  F. 
L.  Bishop.  University  of  Pittsburgh.  Pitts- 
burgh,   Pa. 

SOI'THEASTERN  GEOGRAPHIC  DIVISION, 

N.  E.  L.  A.  Secretary-treasurer,  Charles  A. 
Collier.  Georgia  Railway  &  Power  Co., 
Atlanta,  Ga. 

Southwestern  Geographic  Division. 
N.  E.  L.  A.  Secretary.  H.  A.  Lane.  Okla- 
homa Utilities  Association,  Oklahoma  City, 
Okla. 

Southern  California  Electrical  Con- 
tractors AND  Dealers'  .Vssociation.  Sec- 
retary-treasurer. J.  E.  Wilson.  425  Consoli- 
dated Realty  Building,  Los  Angeles,  Cal. 

Southwestern  Electrical  and  Gas  As- 
sociation. .Secretary.  H.  S.  Cooper,  403-4 
Slaughter  Building,   Dallas,  Tex. 

Southwestern  Society  op  Engineers. 
Secretarv.  C.  E.  liarglebaugh.  721  First 
National   Bank    Building,   El   I'aso.   Tex. 

Technical  Section,  N.  E.  L.  A.  Secre- 
tarv. W.  C.  Anderson,  29  West  39th  St., 
New  York  City. 

Toronto  Electrical  Contractors'  Asso- 
ciation. Secretary,  E.  F.  W.  Salisbury. 
615  Y^onge  St..  Toronto,  Ont. 

Tri-State  Water  and  Light  Associa- 
tion. Secretary-treasurer,  W.  F.  Steiglltz, 
Columbia,    S.    C. 


Vermont  Electrical 
rotary-treasurer.  A.  B. 
Vermont. 

Western  Association 
SPECTORS.  Secretary.  W. 
Jackson  Blvd..  Chicago, 
ventlon,    Detroit,   Mich., 

Western  Society  op 
tricai.  Sei'Tion.  Secret 
cut,  1735  Monadnock   Bl 


Association.     Sec- 
Marsdcn,    Rutland, 

OF  Electrical  In- 
S.  Hoyd.  175  West 
111.       Annual    con- 
Jan.    25-27,    1921. 

Engineers.  Elec- 
ary.  K.  S.  Nethcr- 
ock.  Chicago,   III. 


Wisconsin  Electrical  Association.  Sec- 
retary J.  P.  PuUi.im.  1108  First  National 
Hank  lUdg.,  Milwaukee,  Wis. 


Electrical  World 

The  consolidation  of  Electrical  World,  Electrical  Engineer  and  American  Electrician 
Published  by  McGraw-Hill  Company,  Inc. 

W.  H.  ONKEN.  Jr..  Editor  D.  H.  BKAVMEH.  Matiasln«  Editor 

SB.  WILLIAMS,  \ul8l«cit  Mun.KlTig  Editor    AM  PERRY.  En«lneerin»  Editor    J.  C.  MARTlV.  Wwlern  Editor    C.  E.  ARMSTRONG.  Puilk  Cout  EdiUir    H.  S.  KNOWLTON.  New  Eiv»l»ii4  Eall^ 


■Anociate  Editor.:     P.  S.  BIECLKR,  C    T    BALDWIN.  S     N.  CLARKSON. 
11    II    HAill".'.  T    1'    Kivnir.    n    M    I'AMS.  K    H    IU'BKHT.  f    i     »  kli  s 


Volume 76  Ncw  York,  Saturday,  December  11,  1920 


Number  24 


Co-operation  That 
Co-operates 

CO-OPERATIVE  trade  movements,  such  as  are  in 
effect  in  California  and  have  spread  into  the  North- 
west, the  Mountain  States  and  the  East,  require  one 
principal  condition  to  assure  success.  That  condition  is 
the  Raining  of  the  public's  confidence  by  the  electric 
utilities.  In  the  public's  mind  the  electric  utility  is 
largely  the  electrical  industry.  Since  an  important 
benefit  from  these  co-operative  campaigns  is  the  crea- 
tion of  a  favorable  public  attitude  toward  the  industry,  a 
most  fruitful  work  can  be  done  by  the  utilities.  Correct, 
complete  and  thorough  education  of  the  public  in  all  the 
business  of  the  utilities  will  turn  the  trick.  That  is 
the  essence  of  co-operation. 


Recognizinp  the  Industrial 
Electrical  Engineer 

IT  WAS  not  long  ago  when  the  industrial  employee 
in  charge  of  electrical  work  was  looked  upon  simply 
as  an  expert  wireman.  At  that  time  also  the  manage- 
ment took  a  rather  dictatorial  attitude  in  the  buying 
of  electrical  equipment  and  based  its  decisions  on  super- 
ficial economies  or  immediate  needs.  Little  faith  was 
placed  in  the  opinions  of  the  "electrician."  How  changed 
are  present  conditions!  Interview  the  industrial  elec- 
trical engineer  of  today  in  any  one  of  the  newer  and 
more  modern  of  industrial  plants  and  you  will  dis- 
cover a  professional  man  in  a  real  business  office — the 
same  man  in  the  same  general  organization,  but  trans- 
formed through  a  well-merited  recognition.  Buying 
conditions  have  also  changed.  Today  the  industrial 
electrical  engineer  is  exerting  a  powerful  influence  in 
plant  layout  and  operation  and  in  the  adoption  of  new 
production  methods.  In  a  recent  issue  we  presented  a 
study  of  a  plant  distribution  system  that  is  indicative 
of  this  new  status.  The  judgment  of  the  industrial 
engineer  is  now  accepted  by  the  management  with  full 
recognition  of  the  results  that  are  possible  in  production 
economies  as  well  as  in  reduction  of  installation  and 
operating  costs. 


Itinerant  Committee 
Meetings 

GP](")C,R.VPHIC"  divisional  committee  work  in  the 
National  Electric  Light  Association  is  benefiting  in 
lasting  ways  those  who  attend.  The  value  of  informal 
conferences  and  discussions  among  the  men  who  are 
identified  with  an  industry  advancing  with  rapid  strides 
is  almost  beyond  computation.  It  costs  a  lot  of  time  and 
money  to  attend  committee  meetings,  especially  where 
these  are  held  first  in  one  place  and  then  in  another,  but 
the  "close-ups"  of  local  problems  and  the  direct  inter- 
change of  ideas  which  go  with  these  occasions  when  well 


planned  and  managed  are  of  immense  value.  The  prac- 
tice of  holding  such  meetings  here  and  there  instead  of 
in  a  single  district  center  makes  for  breadth  of  interest 
and  new  enthusiasm.  No  central-station  executive 
should  maintain  a  policy  of  too  great  economy  in  rela- 
tion to  the  attendance  of  his  leading  department  heads 
when  they  are  selected  to  represent  the  company  in  the 
discussions  that  come  up  on  such  occasions. 


Automatic  Rate  Adjustments 
Help  Public  Relations 

UNTIL  the  war-time  upheaval  in  prices  turned  the 
plane  of  central-station  rate  development  end  on 
end,  many  companies  took  pride  in  the  fact  that  their 
revisions  had  always  been  downward.  The  introduction 
of  the  coal  clause  and  later  of  the  oil  clause  into  many 
power  contracts  solved  the  rate  problem  temporarily  for 
not  a  few  utilities  and  offered  the  industry  an  auto- 
matic means  of  adjustment  in  the  face  of  changing 
costs.  If  rate  revisions  could  have  continued  down- 
ward, their  announcement  would  have  continued  to 
please  the  public  as  a  matter  of  course.  An  upward 
movement  of  rates  is  "a  horse  of  another  color,"  and 
the  job  of  establishing  such  a  change  is  generally  one 
which  the  central-station  manager  completes  with  a 
huge  sigh  of  relief.  In  times  like  the  present  it  should 
be  far  simpler  and  less  costly  from  every  point  of  view 
to  revise  rates  automatically  upon  a  cost  basis  than 
to  put  into  effect  at  more  or  less  irregular  periods 
sharp  and  perhaps  sweeping  changes  which  resound 
from  the  housetops  and  tend  to  draw  the  fire  of  cus- 
tomers from  all  over  the  system.  It  is  really  too 
bad  to  have  to  go  through  the  burdens  of  a  rate 
hearing  or  of  a  rate  change  justification  more  than 
once  or  twice  in  a  decade. 


Strength  Must  Not  Be  Sacrificed 
in  Rural  Lines 

RURAL  transmission  lines  should  be  low  in  cost  with- 
.  out  being  cheap  in  construction.  By  cheap  is  meant 
slipshod,  careless  work  that  may  be  low  in  first  expendi- 
ture but  will  be  high  in  maintenance  costs.  In  too  much 
of  the  discussion  of  the  past  year  or  two  the  assumption 
that  there  is  a  radical  difference  between  naral  and  city 
construction  has  been  made.  The  only  difference  is  that 
in  city  construction  lines  are  built  to  carry  much  heavier 
mechanical  loads  than  those  originally  imposed,  because 
it  is  known  in  advance  that  growth  will  require  con- 
stant addition  of  circuits.  In  rural  construction  the 
original  mechanical  loads  are  small  with  little  or  no 
chance  of  increase;  therefore  rural  lines  should  be  con- 
structed to  carry  only  these  loads,  which  means  that 
lighter  poles,  hardware  and  other  equipment  can  be  used 
with  no  sacrifice  in  relative  strength  and  consequently 
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no  sacrifice  in  life  and  no  imposition  of  heavy  mainte- 
nance charges. 

When  construction  that  reduces  the  relative  strength 
of  rural  lines  compared  with  city  lines  is  adopted,  the 
probability  of  heavy  maintenance  charges  and  poor 
service  is  at  once  created,  bringing  an  ultimate  severe 
penalty  in  excessive  operating  costs  and  loss  of  public 
confidence  that  cannot  be  measured  in  dollars  and  cents. 
This  has  been  fully  realized  in  the  Western  sections  of 
the  United  States,  and  types  of  construction,  light  yet 
sturdy,  low  in  first  cost  and  also  low  in  maintenance 
costs  and  as  long  in  life  as  city  lines,  have  been  developed 
for  rural  and  irrigation  service.  There  is  a  growing 
realization  of  the  fact  in  other  parts  of  the  country,  but 
a  much  keener  appreciation  is  needed  if  future  trouble 
is  to  be  avoided.  Not  the  development  of  entirely  new 
specifications  but  an  intelligent  application  of  those  now 
in  use  will  produce  the  result. 


Interconnection  Possibilities 
in  Philadelphia  District 

AN'  AWAKENING  of  interest  in  interconnection  proj- 
.  ects  has  resulted  from  the  various  suggestions  for 
super-power  stations  connected  to  existing  sources  of 
supply,  and  many  investigations  of  such  possibilities  in 
various  localities  have  been  made.  A  review  of  one  of 
these,  by  R.  B.  Mateer,  regarding  the  situation  in  the 
general  vicinity  of  Philadelphia,  is  published  this  week. 
The  field  here  considered  is  that  covering  a  radius 
of  perhaps  125  miles  (200  km.)  from  the  city,  and  the 
details  specially  considered  are  the  economies  of  inter- 
connection and  of  unification  in  the  operation  of  exist- 
ing utilities.  According  to  this  investigation,  which 
includes  twenty-five  available  generating  stations  with 
a  total  yearly  output  of  more  than  200,000,000  kw.-hr., 
interconnection  and  the  shutting  down  of  the  inefficient 
stations,  except  as  they  might  be  needed  to  carry  peaks, 
would  result  in  a  fuel  saving  equivalent  to  nearly  $350,- 
000  a  year.  Such  a  saving  would  justify  an  expenditure 
of  $3,000,000.  An  expenditure  of  a  little  more  than 
$5,000,000,  which  would  be  approximately  the  amount 
necessary  for  taking  in  the  full  radius  already  men- 
tioned, will  assure  a  spare  capacity  of  more  than  200.- 
000  kva.,  a  reserve  capacity  of  more  than  50,000  kva.  and 
a  fuel  saving  of  nearly  .$680,000,  in  the  opinion  of  Mr. 
Mateer,  who  concludes  that  the  expenditure  for  60,000- 
volt  tie  lines  would  be  justified.  Working  on  a  still 
larger  scale,  he  adds,  and  perhaps  including  a  big 
mouth-of-the-mine  plant  and  a  220,000-volt  trunk  line, 
an  investment  of  about  $50,000,000  would  seem  to  be 
justified  by  the  saving. 

Assuming  that  all  conditions  and  benefits  have  been 
taken  into  account,  the  figures  look  favorable  for  a 
development  on  a  large  scale  in  this  region.  Of  course, 
through  co-operation  between  the  managements  of 
neighboring  utilities,  unification  of  frequencies  and 
voltages  and  a  gradual  building  up  of  regional  centers 
over  perhaps  a  radius  of  200  miles  (320  km.)  are 
necessary.  Many  details  would  have  to  be  worked  out 
concerning  the  financing  of  the  proposit\on  and  the  co- 
operation of  the  interests  involved;  but,  on  the  whole, 
the  region  dealt  with  by  Mr.  Mateer  appears  to  be  a 
very  favorable  one  for  trying  out  the  plan  on  a  large 
scale,  particularly  because  its  full  development  would 
render  possible  the  utilization  of  relatively  low-grade 
coals  and  afford  vast  relief  in  the  transportation  diffi- 
culty now  ao  keenly  felt  in  the  distribution  of  fuel. 


Continuous  Campaign  for 

Local  Investment  Is  Advisable 

IN  THE  second  installment  of  W.  H.  Hodge's  discus- 
sion of  the  public  utility  financial  problem,  elsewhere 
in  this  i.ssue,  useful  suggestions  are  given  to  those 
undertaking  to  solve  it.  The  desirability  of  local  con- 
sumers owning  company  securities  is  self-evident. 
There  is  every  reason  why  a  public  utility  should 
encourage  such  investment  by  those  whom  it  serves. 
Experience  has  showm  that  nothing  is  more  irritating 
to  a  community  than  the  feeling  that  its  electrical 
supply  is  being  administered  by  a  group  of  outsiders 
for  their  sole  benefit.  It  creates  an  impression,  true  or 
false,  that  the  community  is  being  exploited,  and  this 
impression  acts  unfavorably  in  all  the  relations  with  the 
public.  When,  however,  a  supply  company  has  a  large 
group  of  stockholders  who  become  personally  interested 
in  its  success,  every  individual  concerned  becomes  a 
power  for  good  in  maintaining  proper  public  relations. 
He  feels  a  direct  interest  in  the  continuing  prosperity 
of  the  enterprise  and  comes  to  understand  moi-e  and 
more  fully  its  true  relations  with  those  whom  it  serves. 

As  Mr.  Hodge  very  properly  indicates,  there  is  no 
universal  road  to  success  in  the  local  distribution  of 
securities.  Every  company  needs  at  times  fresh  funds 
to  take  care  of  its  growing  necessities,  and  if  the  securi- 
ties can  be  handled  locally  the  money  can  generally  be 
obtained  on  better  terms  than  when  the  bonds  are 
underwritten  by  distant  bankers  and  sold  in  the  general 
market.  Whether  a  hard  drive  for  the  quick  raising 
of  capital  in  the  local  market  is  good  policy  seems 
open  to  some  question.  A  strenuous  effort  to  raise 
money  at  any  time  is  troublesome,  whatever  be  the  pro- 
posed source  of  supply.  Where  a  little  foresight  can 
be  exercised  it  would  seem  that  a  continuous  selling 
program  is  the  more  desirable  method  of  taking  the  pub- 
lic into  partnership.  The  mere  understanding  that 
the  utility  is  desirous  of  local  support  and  of  making 
its  consumers  sharers  in  its  fortunes  has  a  wholesome 
moral  effect. 

Usually  it  is  found  desirable  to  carry  out  a  program 
of  this  sort  with  a  systematic  arrangement  for  partial 
payments,  so  that  not  only  the  ordinary  investor  but 
those  who  would  otherwise  be  stowing  away  cash  in 
savings  banks  at  4  per  cent  may  be  directly  benefited. 
A  well-managed  electrical  supply  company  in  a  com- 
munity which  makes  any  pretensions  to  prosperity  is 
almost  universally  a  good  investment  to  one  who  can 
thus  get  in,  so  to  speak,  on  the  ground  floor.  A  stock 
or  bond  yielding  7  per  cent  is  momentarily  not  in  great 
demand,  since  sound  investments  on  slightly  better 
terms  are  temporarily  available,  yet  this  figure  is  one 
which  by  and  large  is  a  good  one,  and  a  safe  stock 
issued  by  a  local  utility  of  good  standing  becomes  a  very 
sound  investment.  Of  course,  there  has  been  a  period 
of  somewhat  reckless  aggregation  which  has  damaged 
the  reputation  of  some  electrical  securities.  The  facts, 
however,  are  generally  locally  known,  and  nobody  can 
detect  the  symptoms  of  overcapitalization  more  quickly 
than   the   company's    immediate   neighbors. 

A  company  which  seeks  local  support  must  seek  it 
with  clean  hands,  and  in  the  vast  majority  of  cases  it 
can  do  so.  In  such  case  a  well-planned  continuous 
campaign  for  local  investment  would  seem  to  be  a  very 
sound  policy,  quite  certain  to  lead  to  better  public  appre- 
ciation and  the  continued  prosperity  which  this  kind  of 
relationship  implies. 
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Localized  General  Illumination 
for  Specialized  Industries 

THERE  are  certain  fundamental  principles  of  good 
lighting  which  must  be  observed  regardless  of  the 
particular  application  involved.  For  instance,  glare 
should  be  prevented  in  all  lighting  designs,  because  its 
effect  on  acuity  of  vision  is  very  nearly  the  same 
without  reference  to  the  specialized  illuminating  prob- 
lem. Each  industry,  however,  has  its  special  problems. 
This  is  illustrated  on  another  page  in  the  di.scu.ssion  by 
A.  D.  Bell  of  the  proper  illumination  of  a  printing 
plant.  Here  is  found  a  need  for  local  high-intensity 
lighting  for  such  work  as  typesetting  and  for  the  use 
of  daylight  lamps  or  color-matching  units  for  color- 
press  work.  Unfortunately,  it  has  been  rather  a  slow 
process  in  this  somewhat  conservative  industry  to  get 
away  from  the  individual  drop  lamp  for  the  high- 
intensity  local  lighting.  However,  it  is  obviously  im- 
practicable as  well  as  inefficient  to  carry  general  lighting 
for  a  composing  room  to  the  high  intensities  required 
for  such  exacting  work.  Therefore,  a  somewhat  new 
application  has  been  worked  out — localized  general 
illumination.  Each  rack  where  typesetting  is  done  by 
hand  is  illuminated  by  two  standard-dome  reflectors 
hung  about  eight  feet  above  the  rack.  The  intensity 
obtained  on  the  work  where  100-volt  type  C  lamps  are 
used  is  12  foot-candles.  In  this  way  the  old-style 
drop  lamp,  with  its  attendant  loss  of  time  through 
adjustment,  has  been  eliminated.  Thus  it  has  been 
possible  all  through  the  printing  plant  to  combine  the 
elements  of  good  lighting  and  yet  meet  the  specialized 
needs  of  a  particular  industry.  '''t4  ' 


rotors,  due  directly  to  moisture  during  the  period  of 
construction.  Among  the  bigger  transformer  units 
there  has  been  singularly  little  trouble,  but  transformer 
equipment  purchased  during  the  war  proved  decidedly 
poor,  a  good  deal  of  trouble  having  been  experienced 
with  20,000-volt  transformers  of  moderate  output. 
Faults  developed  even  to  the  extent  of  forty  per 
hundred  transformers  in  a  single  year,  the  disastrous 
results  of  war  substitutes  •  in  the  construction  being 
thus  made  evident. 


Is  Gradinjs:  System 

Insulation  Effective?    -A 

ONE  very  interesting  feature  of  the  protection  of 
the  Swedish  state  lines,  as  brought  out  in  this 
issue,  is  the  use  of  graded  insulation  not  only  with  the 
idea  of  distributing  the  electrostatic  stresses  over  the 
insulator  string  but  of  providing  something  akin  to  a 
fusible  plug  in  a  boiler  by  intentionally  having  the 
weakest  points  of  the  line  at  switching  stations  and 
similar  places  easily  accessible  and  under  watch.  Horn- 
gap  protection  is  not  used  in  connection  with  these 
safety  points,  since  in  order  to  make  it  effective  it  has 
to  be  set  so  closely  that  the  gaps  are  apt  to  spill  over 
and  cause  trouble  on  provocation  far  less  than  that 
required  actually  to  jump  an  insulator,  hence  causing 
interruptions  from  relatively  trivial  causes.  In  a  sim- 
ilar way  special  attention  is  paid  to  the  insulating  of 
the  bushings  and  series  apparatus  and  to  the  trans- 
former windings,  all  of  which  present  much  larger 
factors  of  safety  than  do  the  switching-station  insula- 
tors. Finally,  the  line  insulation  is  made  as  strong  as 
economical  construction  permits.  The  result  of  this 
general  grading  system,  has  been  to  minimize  trans- 
former and  other  faults  which  might  cause  protracted 
interruption  of  service.  It  certainly  would  seem,  how- 
ever, that  a  better  and  more  convenient  safety  valve 
might  have  been  provided  than  a  busbar  insulator 
without  running  into  the  faults  found  with  the  horn 
gaps. 

The  generator  equipment  has  had  a  most  remarkable 
record  since  in  the  whole  group  of  installations  running 
back  over  six  or  seven  years  there  have  been  but  three 
failures  in  the  windings — one  in  a  stator  and  two  in 


Dissipating  Heat  (Generated  Inside 
of  Machines 

ONE  of  the  limitations  to  the  output  available  from 
a  given  dynamo-electric  machine  lies  in  the 
internal  heat  insulation.  The  heat  which  is  liberated 
within  the  machine,  by  reason  of  its  energy  losses, 
becomes  partially  bottled  up  within  the  structure  and 
raises  its  temperature  to  the  limiting  value.  If  the 
internally  generated  heat  could  escape  without  any 
impediment,  the  temperature  elevation  of  the  machine 
would  become  negligibly  small  and  would  not  set  a  liniit 
to  the  output.  Great  advances  have  been  made  during 
recent  years  in  methods  for  dissipating  the  internally 
generated  heat,  as,  for  example,  by  more  thorough  ven- 
tilation; but  there  is  still  much  i-oom  for  improvement. 

Heat  generated  in  the  laminated  mass  of  steel  form- 
ing the  core  liody  of  a  machine  can  escape  both  along 
the  laminations  and  across  them  from  one  to  another. 
The  thermal  conductivii^y  is'  naturally  much  greater 
along  the  sheets  than  transversely.  The  electric  insula- 
tion which  has  to  be  inserted  between  the  laminations 
is,  moreover,  thermal  insulation,  or  substance  of  low 
thermal  conductivity,  as  compared  with  metal,  and 
hence  the  transverse  thermal  conductivity  is  relatively 
verv-  small.  It  would  hrip  the  general  dissipation  of 
heat,  and  the  lowering  of  the  temperature  in  the  steel, 
if  the  transverse  thermal  conductivity  could  be  im- 
proved without  at  the  .'■ame  time  improving  the  trans- 
verse electric  conductivity. 

The  tests  described  in  this  issue  by  T.  S.  Taylor  go 
to  show  how  the  transverse  thermal  conductivity  may 
be  materially  improved  by  mechanical  pressure.  If  the 
laminations  are  pressed  tightly  together,  the  air  con- 
tained in  the  crevices  between  them  will  be  more  or  less 
squeezed  out.  the  insulating  films  will  be  rendered  more 
homogeneous  in  composition,  and  they  will  be  thinner, 
all  of  which  tends  to  improve  the  thermal  conduction. 
The  laminations  should,  of  course,  be  in  good  mechanical 
shape  and  free  from  sharp  burrs  or  projections,  as 
otherwise  the  same  mechanical  pressure  laterally  ap- 
plied will  tend  to  break  down  the  electrical  insulation 
and  increase  materially  the  eddy-current  losses. 

The  method  and  details  of  apparatus  used  in  the  test 
are  very  interesting,  involving  a  combination  of  ther- 
mal, electrical,  mechanical  and  mathematical  principles. 
They  are  well  worth  careful  consideratu  n.  Some  of  the 
units  employed,  such  as  the  watts  per  inch  and  per 
degree  centigrade,  sound  somewhat  incongruous;  but 
the  facts  are  of  more  importance  than  the  units. 

It  is  by  such  studies  as  these  that  dynamo-electric 
machines  become  capable  of  improvement  in  design, 
construction  and  service  from  year  to  year,  instead  of 
remaining  in  a  perpetual  rut.  The  fact  that  manufac- 
turers make  such  investigations  is  an  asset  to  them, 
because  they  inspire  their  customers  with  confidence. 


William  Charles  Lawson  Eglin 

Who  effected  the  esfablishmeytt  of  N.  E.  L.  A.  company  scctinits  and  tinder  whose  direction  the 
electric  system  of  Philadelphia  was  unified  and   standardized 


PHII.ADIOLI'llIA.  liki-  many  other 
large  cities,  in  its  early  years  grew 
up  as  illd  Topsy.  There  were  nianv 
electric  systems,  antl  tluse  graduallv  he- 
eame  consoliilaled  into  wliat  is  '  now- 
known  as  the  Pliilridelphia  Kl.ctrlc 
Cnmpany.  To  harmonize  all  of  these 
elements  electrically  involved  virtually 
the  rebuilding  and  rearranging  of  the 
iiitire  Service.  This  unification  and 
standardization  was  rieslgncil  and  suc- 
cessfully aeeompllshed  under  the  di- 
rection of  W.  C.  U  Eglin.  Such  work 
has  more  than  loeal  Interest.  It 
reaches  out  nationally.  Without  such 
unltlcfl  systems  the  entire  principle  of 
Interconnection  v%ouId  probably  fall. 
Furthermore.  It  Is  dtiiilitful  whi-lher 
American  electrical  manufacturers  could 
have  gone  ahead  so  rapidly  had  they 
had  to  deal  with  non-unlfled  systems  In 
our  large  communities. 

For  many  years  Mr.  Fglln  has  been 
prominently  Identified  with  the  safety 
work.  For  a  long  time  he  headed  the 
safety  committee  of  the  N,  K,  U.  A.  lie 
was  also  a  member  of  the  national  com- 
mission of  physicians  and  engineers  that 


formulated  the  now  generally  accepted 
rules  for  resuscitation  from  electrii- 
shock. 

Mr.  Eglin  has  given  considerable 
Ihought  and  attention  to  the  training 
and  the  general  welfare  of  the  em- 
ployees of  the  industry,  anrl  the  estab- 
lishment of  com)>;iny  sections  of  the 
N.  E.  L.  A.  for  this  purpose  was  suc- 
cessfully effected  during  his  .administra- 
tion as  president  of  tlir  association.  Tic 
has  made  an  intini.-itc  study  of  the  rel;i- 
tions  that  should  prevail  between  the 
employees  of  the  indiistr.\-  ami  Iheir  em- 
ploying companies,  and  in  a  paper,  "The 
IVrsonnel  of  the  Industry,"  presented 
before  thi^  101!)  convention  of  the  Asso- 
ciation of  Edison  Illuminating  Compa- 
nies, he  offered,  as  the  logical  and  ra- 
tional solution  of  this  problem,  a  carc- 
fnll,v  designed  plan  of  eilucatlon  and 
advancement  that  wnulrl  be  ;ipi)llcable  to 
all  grades  of  men  in  thi'  iniiustry.  He 
has  contributed  to  the  technical  press 
and  to  the  proceedings  of  various  as- 
sociations engineering  papers  and  re- 
ports, notably  on  the  steam  tiu'blne. 

(Jlasgow,     S<otI.'ind,      Is      Mr.      Eglln's 


liirthplace.  .\fter  graduation  from  the 
West  of  Scolland  Technological  College 
he  assisted  KanUin  Kennedy  in  his  early 
experimental  work  on  alternating-cur- 
rent generators  and  transformers.  In 
ISSi),  at  the  age  of  twenty,  he  came  to 
the  I'nited  States,  where  he  Joined  the 
Edison  Electric  I..ight  Company  of 
Philadelphia.  There,  under  Prof.  Will- 
i.ini  I).  M.irku,  the  head  of  the  com- 
liany.  he  had  charge  of  the  electrical 
construction  of  the  first  modern  cen- 
li:il-stalion  pl.int  in  that  city.  As  con- 
solidations Were  effected  he  continued 
in  charge  of  the  electrical  engineering, 
and  today  he  is  chief  engineer  of  the 
Philadelphia  Electric  Company. 

Besides  being  a  past-president  of  the 
N.  E.  E.  A..  Mr.  Eglln  is  a  fellow  of  the 
American  Institute  of  Electrical  Engi- 
neers and  a  pnst-vlce-presldent,  a  mem- 
ber of  till'  board  of  m.-inagcrs  of  the 
l-'ranklin  Institute  :ind  a  vice-president 
of  the  Engineers'  Club  of  Philadelphia. 
His  adrnlrdstrative  .■ibillty  has  strenglh- 
i'ned  those  associations  which  he  h.as 
guided,  which  in  turn  has  naturally  had 
its    favor-.-ible    i-eaction    on    the    Industry. 


Effective  Printing-Plant  Illumination 

General  Requirements  for  Good  Lighting  in  Publishing  Establishments     Special  Layout  for 

Composing  Room,  Pressroom,  Engraving  Department  and  Bindery 

With  Regard  to  Their  Respective  Requirements 


By   A.  I).  BELL 

Edisoti  iMinp  H'o/A-s,  ihinis  n,  N.  J. 


TO  MAINTAIN 
the  high  stand- 
ards of  opera- 
tion  and  efficiency 
which  characterize  the 
printing  industry  today  oiu 
would  expect  to  find  in  most 
plants  a  good  lighting  sys- 
tem. However,  in  many  of 
the  plants  the  systems  are 
poor  and  in  the  smaller 
plants  a  too  great  variety 
of  units  is  found.  Nearly 
every  worker,  whether  he 
be  an  engraver,  a  composi- 
tor, a  press  operator  or  a 
binder,  has  a  unit  which 
furnishes  him  with  light 
adjusted  to  suit  his  own 
fancy.  The  drop  cords  are 
often  adjusted  by  means  of 


I.OCAI.IZKI)    lUCH    INTENSITY   ILLUMINATION    IS  REQIURBD 
IN  THE  COMPOSING  ROOM 


■daylight  type  of  lamps  or 
I olor-matching  units  should 
lie  used.  Each  different 
l>rocess  has  to  have  its  re- 
quirements handled  sepa- 
rately. While  specific  rec- 
ommendations cannot  be 
laid  down  so  as  to  cover  all 
lasi's,  consideration  should 
he  taken  of  the  following 
points: 

1.  Abundant  and  uni- 
form illumination  should  be 
provided  to  prevent  eye 
strain. 

2.  Glare  should  be  pre- 
vented— usually  by  means 
of  bow  1-enameIed  gas- 
filled  lamps  with  suit- 
al)le  reflecting  equipment. 
Lighting  units  must  be  of 
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PLANNING    LIGHTING    FOR   EACH    SPECIALIZED   DEPARTMENT    TO  MEET  PARTICULAR  NEEDS 

On  the  left  Is  a  recommend.Ttlon  tor  a  tyi>ical  composing  room.  rlRht,  also  presents  a  special  problem  which  requires  a  localized 
The  linotype  room  also  requires  local  llgliting  for  the  machines  general  lighting  scheme.  The  units  arc  located  with  respect  to  the 
besides  the  general   Illumination.      The  pressroom,  shown   on   the       presses  and  are  necessarily  hung  high  to  clear  the  machine, 


strings  tied  to  them,  a  practice  entirely  contrary  to  the 
Underwriters'  lighting  code.  Often  the  lamps  have  paper 
fastened  to  them  to  give  a  more  shaded  effect.  Such  a 
layout  is  inefl^cient  and  costly.  Individual  drop  lamps 
mean  a  large  number  of  outlets,  and  outlets  are  ex- 
pensive. 

An  adjustable  unit  for  each  workman  means  that 
he  is  frequently  going  to  spend  a  few  minutes  in  making 
adjustments.  Frequent  handling  also  causes  unneces- 
sary breakage  and  wear  of  equipment. 

The  different  processes  in  the  printing  industry  will 
obviously  have  special  requirements.  Typesetting,  for 
instance,  requires  a  higher  intensitj'  of  illumination 
than  the  mechanical  operation  of  a  press.  For  color  work 


such  a   character   that  glare  from   glazed   surfaces   or 
paper  will  be  prevented. 

3.  Workmen  should  not  cast  shadows  on  their 
work. 

4.  The  system  installed  should  be  simple  in  ar- 
rangement and  as  low  in  cost  as  possible.  However, 
good  lighting  should  not  be  sacrificed  for  the  sake  of  a 
small  saving. 

5.  As  few  sizes  of  lamps  as  possible  should  be  used 
because  the  lamps  may  become  interchanged  or  it 
is  possible  that  some  one  size  may  not  be  easily  ob- 
tained when  it  is  needed,  and  hence  uniform  intensity  of 
illumination  will  not  result. 

In  printing  establishments  with  large  pressrooms  and 
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large  high-speed  presses  the  ceilings  of  the  rooms  di- 
rectly below  the  presses  vibrate  considerably.  Lighting 
units  hung  from  such  ceilings  should  be  suspended  by 
flexible  drop  cords  rather  than  by  rigid  tubular  piping. 
Units  suspended  on  flexible  cords  are  also  especially  con- 
venient over  high  presses,  for  they  can  be  temporarily 
fastened  to  one  side  instead  of  being  taken  down  in  case 
it  is  necessary  to  move  or  repair  the  upper  portion  of 
the  press. 

It  is  the  universal  practice  to  illuminate  linotype  and 
monotype  machines  by  means  of  local  lamps.  These  are 
usually  placed  in  half  shades  which  throw  the  light  on 
the  printer's  copy  and  the  keyboard.  This  does  well 
enough,  but  the  rest  of  the  room  as  a  whole  should  be 
illuminated  by  a  general  system  so  as  to  provide  an  even 
intensity  of  from  5  to  7  foot-candles.  An  evenly  lighted 
room  is  more  cheerful  to  work  in  and  can  be  kept  cleaner 
and  in  better  order  than  one  where  there  are  dark  areas. 
Moreover,  a  bad  condition  for  the  eye  is  produced  where 
one  works  in  a  small  area  of  bright  illumination  sur- 
rounded by  darkness. 

In  the  diagrammatic  layout  of  the  linotype  room 
shown  general  illumination  is  provided  by  100-watt 
bowl-enameled  "type  C"  lamps  in  R.L.M.  standard- 
dome  reflectors  in  centers  11  ft.  by  8  ft.  (3.3  m.  by 
2.4  m.)  and  hung  about  10  ft.  (3  m.)  above  the  floor.  A 
similar  layout  should  be  provided  in  rooms  of  other 
dimensions  than  the  one  shown. 

In  the  main  composing  room  where  all  the  work  is 
done  by  hand  a  system  of  localized  general  lighting 
.'^hould  be  employed.  The  work  requires  a  very  fine  dis- 
crimination of  detail,  especially  where  the  smaller  vari- 
eties of  type  ai-e  used.  Good  lighting  here  is  a  special 
asset,  for  with  it  errors  will  be  fewer,  decreasing  the 
necessity  for  changes  in  the  proof,  a  costly  and  delaying 
process. 

As  the  racks  are  usually  symmetrically  spaced,  an  even 
distribution  of  illumination  will  be  provided  even  though 
the  localized  general  lighting  scheme  is  followed.  In  the 
plan  of  a  composing  room  two  units  comprising  R.L.M. 
standard-dome  reflectors  with  100-watt  bowl-enameled 
"type  C"  lamps,  hung  approximately  8  ft.  from  the 
top  of  the  frames,  are  used  to  light  each  rack.  Such  an 
installation  will  produce  an  intensity  of  about  12  foot- 
candles. 

The  imposing  stones  must  also  be  properly  lighted  in 
order  that  the  forms  may  be  accurately  "made  up,"  and 
corrected.      One    similar    unit    with    a    100-watt    bowl- 
enameled    "type    C"    lamp    in    a   R.L.M.    standard-dome 
reflector  is  recommended  for  each  stone.     It  should  be 
suspended  over  the  center  about  10  ft.  from  the  floor. 
The  illu.strations  used  in  most  publications  are  printed 
from  plates  which  are   in   general  made  by  a  process 
known  as  photo-engraving.    In  brief,  this  consists  of  re- 
producing on   sensitized   metal   plates   by  photographic 
and  chemical  means  a  sketch  or  drawing  of  which  the 
reproduction  is  known  as  a  line  cut,  or  a  photograph  of 
which  the  reproduction  is  known  as  a  halftone.     The 
photographic   work   requires  a  vei-y   high    intensity  of 
evenly  distributed  actinic  light.     High-current  open-arc 
lamps  with  specially  impregnated  electrodes  are  used  for 
this  purpose. 

After  development  work  in  a  typical  dark  room  the 
plates  are  etched  or  chemically  treated.  This  work  is 
usually  carried  on  in  the  open  and  is  not  exacting  in 
nature.  A  moderate  intensity  of  from  .3  to  5  foot- 
candles  la  adequate.  General  illumination,  employing 
fixtures  which  are  not  affected  by  chemical  fumes,  should 


be  supplied.  Porcelain  rather  than  brass-shell  sockets 
are  to  be  preferred  for  such  conditions  as  these. 

When  the  plates  are  inspected  defects  are  routed  out 
or  touched  up  with  an  engraver's  tool  and  the  plates  are 
mounted  on  wooden  blocks.  This  work  is  carried  on  at 
tables  or  benches  usually  placed  in  a  row  near  the  win- 
dows. It  is  very  important  here  that  a  light  of  a  high 
intensity  be  provided  on  account  of  the  minuteness  of 
detail  which  must  be  observed.  The  work  is  usually 
planned  so  that  most  of  it  is  done  during  the  hours 
when  natural  light  is  adequate,  yet  on  many  occasions 
dependence  must  be  had  on  the  artificial  illumination 
system. 

The  methods  of  bench  lighting  which  have  become 
standardized  are  applicable  here.  Bowl-enameled  "type 
C"  lamps  rated  at  100  watts,  in  bowl-shaped  steel 
or  mirrored-glass  reflectors,  should  be  installed  on 
centers  approximately  6  ft.  (1.8  m.)  apai-t,  from  6  in. 
to  12  in.  (15  cm.  to  30  cm.)  fi-om  the  front  edge  of  the 
bench,  and  approximately  5  ft.  (1.5  m.)  above  the  bench. 

Laying  Out  the  Pressroom  Lighting 

The  next  process  after  the  forms  have  been  made  up 
is  that  of  the  actual  printing  itself.  Most  printing  is 
done  on  one  of  the  two  main  classes  of  presses — rotary 
and  flat-bed.  In  either  case  the  paper  is  introduced  into 
the  feed  end  of  the  press,  and  from  there  it  is  mechan- 
ically passed  over  the  inked  type  and  finally  comes  out 
at  the  delivery  end  in  the  desired  printed  form.  It  is 
important  that  the  paper  be  properly  fed  into  the  press, 
and  the  necessity  for  good  lighting  for  this  operation  is 
obvious.  It  is  likewise  essential  to  have  sufficient  light 
at  the  delivery  end  to  enable  the  operator  there  to  watch 
the  printed  matter  as  it  comes  out  to  see  whether  the 
work  of  the  press  is  satisfactory. 

A  suitable  lighting  unit  placed  over  the  ends  of  each 
press  will  provide  the  desired  illumination.  An  example 
of  such  a  layout  is  indicated  in  the  diagrammatic  plan. 
Standard-dome  reflectors  of  the  R.L.M.  type  with  bowl- 
enameled  "type  C"  lamps  are  especially  suitable  for 
this  because  they  give  just  where  it  is  needed  a  fairly 
wide  distribution  of  light  without  glare.  As  the  presses 
ai-e  generally  about  10  ft.  high,  it  is  necessary  to  hang 
the  units  high,  and  by  using  one  unit  over  each  end  of 
the  press  the  feed  and  delivery  operations  receive  maxi- 
mum light,  while  there  is  sufficient  spread  of  light  to 
illuminate  the  remainder  of  the  press  and  aisles,  allow- 
ing any  repairs  or  adjustments  to  be  made  there.  The 
efl'ect  of  such  a  system  of  illumination  will  be  seen  in 
the  night  photographs. 

Both  types  of  presses  are  generally  ari-anged  in  rows, 
and  this  allows  a  symmetrical  system  of  illumination  to 
be  laid  out,  which  should  consist  of  two  rows  of  light- 
ing units  along  each  row  of  presses.  Thus  uniform  in- 
tensity of  illumination  will  be  pi'oduced  in  the  vicinity 
of  the  presses.  It  is  advisable  also  to  provide  both  kinds 
of  presses  with  an  inspection  lamp  in  a  wire  guard  on  an 
extension  cord.  This  permits  the  necessary  inspection 
or  repairs  within  the  interior  in  places  where  light  from 
overhead  sources  would  not  penetrate. 

In  the  case  of  small  job  presses,  such  as  those  of  the 
Gordon  type,  an  intensity  of  at  least  8  foot-candles  is 
recommended,  using  a  system  of  general  illumination 
with  R.L.M.  standard-dome  reflectors  and  bowl-enameled 
"type  C"  lamps.  This  would  be  obtained  from  the 
following  arrangement,  provided  that  the  surroundings 
are  light  in  color:  With  ceilings  under  12  ft.  (3.6  m.), 
100-watt  or  150-watt  "type  C"  lamps  on  9-ft.  or  11-ft. 
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(2.7-m.  or  3.3-m. )  centers  respectively;  ceilings  12  ft. 
to  16  ft.  (3.6  m.  to  4.8  m.),  200-\vatt  "type  C"  lamps 
on  13-ft.  centers;  ceilings  above  16  ft.  (4.8  m.),  ;300- 
watt  or  500-watt  "type  C"  lamps  on  16  or  20  ft.  ( 4.8-m. 
or  6.1-m.)  centers  respectively. 

Color-press  work  is  becoming  an  important  branch  of 
the  printing  industry.  It  varies  from  the  simple  two- 
color  work  to  the  rather  more  complicated  multiple 
printing  in  common  lithography.  The  proper  alignment 
of  plates  and  accurate  press  work  is  a  most  important 
element  in  successful  color  printing.  In  view  of  the 
huge  production  re<iuired  on  many  jobs  in  a  short  time 
it  is  important  to  employ  every  possible  aid  to  insure 
accurate  printing.  While  good  lighting  is  an  essential 
element  to  ma.ximuni  production  for  any  sort  of  print- 
ing, this  is  especially  true  in  color-press  work,  where 
color  accuracy  is  required  and  hence  more  careful  in- 
.spection  must  be  made. 

The  general  schemes  outlined  for  the  pressroom  apply 
for  color  work,  e.xcept   that   it   is   desirable   to  employ 


and  bowl-enameled  "daylight  type"  lamps  gives  excel- 
lent results,  and  a  minimization  of  shadow  effects  is 
obtained.  By  the  use  of  diffusing  semi-inclosing  globes 
with  clear  "daylight  type"  lamps  a  high  intensity  of 
well-diffused  light  is  produced  which  will  assist  mate- 
rially in  maintaining  the  standard  of  production. 

In  the  bindery  the  printed  matter  is  collected  and 
prepared  for  distribution.  Magazine  and  book  material 
is  usually  printed  in  large  sheets,  and  these  have  first  to 
be  cut  and  trimmed  to  the  size  of  the  publications 
for  which  they  are  intended.  The  other  operations  of 
folding,  punching,  stitching,  covering  and  so  forth 
follow,  the  operations  varying  according  to  the  variety 
(if  work  being  done.  Although  these  operations  are 
largely  done  by  machines  which  are  supervised  and  con- 
trolled by  hand,  it  is  essential  that  accuracy  be  main- 
tained, for  irregularly  cut,  punched  or  stitched  sheets 
cause  a  very  inferior  product.  Safe  operation  of  the 
cutting  and  trimming  machines  demands  proper  light- 
ing.   With  glaring  or  inadequate  lighting  here  an  oj^er- 


WITH   HICH-SPEEH  PKODUCTIO.N   .\T  a  PRKMIUM  good  lighting  is  essential   in   the   .modern    PRI.NTING   PLANT 


A.  General  ilhiniinntion  i.^  provided  in  tills  pressroom  by  300- 
^\:ltt  "type  C"  lamps  in  dilTuslng  opalese*?nt-Biass  inelosinp  Ilx- 
Tiires.  These  are  16  ft.  above  tlie  floor  on  15-ft  centers.  The 
uhite-tiled  side  walls  and  the  white  ceiling  matte  possible  a  high 
intensity  of  illumination  throughout  the  room  and  such  a  remark- 
.cl)le  degree  of  diftusion  that  the  necessity  for  local  or  trouble 
lamps  in  adjusting  or  repairing  the  presses  is  minimized. 


IJ.  The  pressroom  of  a  large  publishing  eoneern  a.s  it  appears 
by  night  lighted  with  150-watt  bowl-frosteii  "type  C"  lamps  In 
poroelain-enamel-dome  steel  reflectors.  These  lamps  are  hung  11 
ft.  above  the  floor  on  centers  1»  ft.  by  18  ft.  The  localized 
general  system  recommended  is  followed  out.  It  is  interesting  to 
note  the  application  of  white  enamel  p.^int  to  the  presses,  creating 
exeellent  dilTiision  which  tends  to  eliminate  sliadows. 


"daylight  type"  lamps.  It  is  readily  recognized  that  it 
is  ditlicult  to  distinguish  a  yellow  halftone  from  the 
white  ijackground  when  illuminated  with  the  regular 
tungsten  lamps.  It  is  also  particularly  hard  to  detect 
blues  and  blacks,  and  other  colors  are  not  shown  in  their 
true  relation. 

There  are  accurate  types  of  color-matching  units 
which  employ  clear  "Mazda  C"  lamps  in  a  suitable  re- 
flector and  filter  the  light  through  a  very  carefully  de- 
termined blue-glass  plate.  This  type  of  unit  produces 
unvarying  light  of  north-skylight  quality.  Its  total 
output,  however,  is  not  sufficient  to  warrant  its  use  for 
general  illumination.  This  accurate  type  of  color- 
matching  unit  is  particularly  adaptable  to  the  final  in- 
spection and  for  the  absolute  assurance  of  high-quality 
work  at  night. 

The  preparation  of  the  stones  and  plates  for  lithog- 
raphy and  photogravure  demands  lighting  similar  to 
that  suggested  for  the  hand  work  and  retouching  on 
photo-engraved  plates.  The  localized  general  system  of 
illumination  employing  K.L.M.  standard-dome  reflectors 


ator  can  easily  be  seriously  maimed.  A  system  of  gen- 
eral illumination  will  be  satisfactory,  provided  that  an 
average  lighting  intensity  of  at  least  5  foot-candles  is 
furnished. 

In  The  gathering  machines  it  is  often  advisable  to 
install  local  "type  B"  lamps  with  wire  guards  around 
them  in  order  that  adjustments  and  repairs  may  be 
easily  made.  Such  lamps  should  be  of  the  mill  type 
to  withstand  the  vibration.  They  are  available  in  25- 
watt  and  50-watt  sizes.  R.L.M.  standard-dome  reflectors 
with  bowl-enameled  "type  C"  lamps  are  satisfactory 
equipment  to  produce  the  desired  general  illumination. 
To  produce  an  approximate  average  of  5  foot-candles 
intensity  the  following  specifications  are  given:  Ceil- 
ing below  12  ft.  (3.6  m.),  100-watt  "type  C"  bowl- 
enameled  lamps  on  12-ft.  centers ;  ceiling  12  ft.  to  16  ft. 
(3.6  m.  to  4.8  m.),  150-watt  "type  C"  bowl-enameled 
lamps  on  12-ft.  or  13-ft.  (3.6-m.  to  3.9-m.)  centers;  ceil- 
ings above  16  ft.  (4.8  m.),  200-watt  "tN^pe  C"  bowl- 
enameled  lamps  on  14-ft.  or  15-ft.  (4.2  m.  or  4.5  m.) 
centers. 


Methods  of  Selling  Securities  Locally 

Continuous  Efforts  Result  in  Well -Placed  Securities  Held  for  Their  Income- 
Bringing  Value  —  Resale  Market  Must  Be  Provided  -  Campaign  Method 
May  Raise  Stated  Amount 'in  Short  Time,  but  Failure  May  Be  Harmful 

By  WILLIAM  H.  HODGE 

H.  M.  Byllesby  &  Company,  Chicago,  III. 


[INCE  the  possibilities  of  distributing  a  utility 
company's  securities  in  small  holdings  among 
I  a  considerable  number  of  the  company's  service 
customers  have  been  demonstrated  (Electrical 
World,  page  1018,  Nov.  20),  there  has  been  a  keen  de- 
mand for  information  about  selling  plans  and  methods. 
Not  much  literature  is  obtainable  on  this  subject.  The 
only  printed  document  containing  anything  approaching 
a  compilation  of  available  information  is  a  report  made 
to  the  National  Electric  Light  Association  in  1919. 

No  Uniform  Method 

The  methods  employed  in  customer-ownership  work 
vary  a  great  deal.  Some  are  designed  evidently  to 
make  the  practice  a  continuous  and  permanent  policy, 
others  to  raise  money  in  the  shortest  possible  time  at 
the  smallest  cost.  Certain  plans  appear  to  be  shaped 
with  the  object  of  improved  public  relations  ever  in 
mind  and  to  make  every  step  taken  and  every  piece  of 
literature  issued  of  definite  value  toward  causing  the 
people  to  know  the  organization  better  and  to  think 
well  of  it. 

It  is  clear  that  each  situation  has  problems  peculiarly 
its  own.  Factors  within  the  company  and  its  financial 
structure,  contemporary  investment  market  and  rates  of 
interest,  public  sentiment,  physical  environment  and 
many  other  circumstances,  all  inhibit  uniform  methods 
for  making  customer  ownership  a  success.  It  is 
believed,  however,  that  there  is  no  situation,  large  or 
small,  where  a  company  is  able  fairly  to  assure  inves- 
tors a  satisfactory  rate  of  return  for  which  a  satisfac- 
tory plan  cannot  be  devised. 

Rate  of  Return 

During  the  present  year,  the  demand  for  investment 
capital  being  far  in  excess  of  the  supply,  the  extraor- 
dinarily high  returns  paid  to  investors  on  securities 
of  the  highest  class  have  increased  the  difficulty  of 
marketing  among  service  customers  a  preferred  stock 
paying  7  per  cent  annual  dividends.  There  are  some 
instances  where  utility  companies  are  succeeding  in 
distributing  at  a  price  of  $100  a  share  a  fairly  satis- 
factory quantity  of  7  per  cent  preferred  stock  with 
certain  tax-exemption  features,  but  the  tendency  is  to 
change  the  security  offered  to  one  yielding  8  per  cent 
to  8i  per  cent  to  the  investor,  or  to  reduce  the  price  of 
the  preferred  stock  to  enable  the  investment  to  pay  such 
returns  on  the  cash  invested. 

The  supply  of  capital  and  its  cost  will  always  fluc- 
tuate. Utility  companies  must  adjust  themselves  to  the 
prevailing  conditions.  If  they  can  obtain  money  for 
construction  purposes  at  all,  they  have  to  pay  the  going 
rate  for  it,  and  sometimes  more.  Customer  ownership 
provides  them  with  a  means  of  raising  part  of  their 
capital  at  least  as  cheaply,  and  frequently  far  more 


•The  first  article  In  this  sorle.s  will  be  found  on  pnEn  1018  of 
the  Nov.  20  Is.suc  of  Electrical  World  and  rtoiilt  with  the  gen- 
eral Rubject  of  customer  ownership  and  what  It  means  to  thr 
locality  and  to  the  utility. 


easily,  than  any  other  way.  Certain  companies  are 
selling  8  per  cent  short-term  notes  at  par  in  their  home 
towns,  these  notes  being  convertible  into  preferred 
stock  at  a  certain  price,  and  also  callable  by  the  com- 
pany at  a  small  premium.  Expedients  such  as  this  are 
sound  and  take  into  account  the  day  when  old-fashioned 
interest  rates  will  return  and  a  7  per  cent  dividend  will 
again  be  attractive. 

Let  it  be  assumed  that  a  management  has  selected 
and  made  available  a  sound  security  paying  the  investor 
a  return  equal  or  nearly  equal  to  what  he  is  able  to 
obtain  from  other  sound  investments  in  his  community. 
Whether  the  security  to  be  offered  is  a  bond,  a  coupon 
note  or  a  dividend-paying  stock  is  immaterial.  The 
essential  points  are  that  the  security  be  safe  both  as  to 
principal  and  regular  returns  and  yield  sufficient  to 
rank  within  hailing  distance  of  competing  investments 
of  the  same  degree  of  security.  The  selling  methods 
which  will  distribute  bonds  or  notes  are  just  as  effica- 
cious in  handling  preferred  stock  and  vice  versa. 

The  selling  method  to  be  chosen  has  to  be  one  of  two, 
either  the  campaign  method  or  the  continuous-selling 
method.  Every  continuous-selling  plan  is  made  up  of 
minor  drives  or  campaigns,  but  it  means  also  keeping 
everlastingly  at  it  all  the  time. 

Campaign  Method 

The  campaign  method  has  several  points  in  its  favor. 
It  usually,  but  not  always,  succeeds  in  raising  a  stated 
amount  of  capital  in  a  comparatively  short  time.  If  it 
is  successful,  the  selling  costs  per  share  are  low.  It 
avoids  the  formation  and  expense  of  a  permanent  special 
sales  organization.  Nearly  the  entire  force  of  em- 
ployees can  be  put  to  work  on  it  effectively,  and  they  are 
soon  back  giving  their  regular  jobs  full  time  and 
attention. 

The  disadvantages  of  the  campaign  method  are 
equally  obvious.  It  starts  with  a  flare,  concentrates 
public  attention  for  a  short  time,  is  concluded  and  soon 
forgotten.  The  full  amount  of  the  security  offered  is 
not  always  disposed  of  within  the  time  set.  When  this 
happens  the  time  usually  is  extended  and  there  is  more 
advertising  and  effort.  Thus  a  harmful  effect  is  pro- 
duced on  the  public,  which  concludes  that  "the  company 
must  have  an  awful  hard  time  selling  its  stock.  Wonder 
if  there  is  anything  wrong  with  it?" 

Continuous  Selling  Method 

The  continuous-selling  method  undertakes  nothing 
sensational.  It  starts  slowly  and  gathers  momentum  as 
it  proceeds.  It  works  steadily  on  the  consciousness  of 
the  public,  not  only  in  impressions  as  to  the  merit  of 
the  investment  and  the  desirability  of  owning  it,  but  in 
creating  new  and  favorable  opinions  concerning  the 
organization,  properties  and  service.  Facts  about  the 
business  which  the  company  wishes  known  are  pre- 
sented and  absorbed.  Citizens  are  not  allowed  to  forget 
that  the  company  invites  them  to  become  profit-sharing 
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partners.  Office  holders  take  notice  of  the  increasing 
number  of  shareholders  as  they  are  reported  from  time 
to  time.  The  popular  appeal  of  the  idea  itself  grows 
steadily.  The  people  come  to  regard  the  company  as 
one  of  themselves. 

There  is  nothing  to  be  gained  by  placing  a  few  shares 
of  stock  with  an  individual  who  sells  them  the  first  time 
he  needs  a  little  ready  money.  Campaign  drives  in- 
variably make  a  certain  number  of  short-time  investors. 
They  buy  but  they  do  not  retain.  Continuous-selling 
methods  avoid  this  evil.  As  a  rule  the  securities  sold 
are  well  sold  and  placed  where  they  are  kept  for  their 
income-bringing  value.  The  appeal  which  has  inter- 
ested their  owners  has  not  been  emotional,  and  the 
investor  has  bought  after  cool  calculation,  not  in  a 
burst  of  short-lived  enthusiasm. 

To  Provide  Construction  Capital 

Inasmuch  as  every  growing  utility  company  requires 
new  capital  for  construction  purposes  continuously,  why 
not  build  up  capital-providing  machinery  to  meet  the 
requirements?  The  public  can  be  educated  to  a  real- 
ization that  as  long  as  the  community  and  company 
grow  new  capital  must  be  obtained,  and  that  therefore 
stock  or  bonds  will  be  purchasable  while  improvements 
and  extensions  are  necessary.  Experience  has  shown 
that  a  great  many  more  securities  can  be  sold  by  telling 
investors  that  the  company  will  have  securities  for  sale 
just  as  long  as  it  undertakes  new  construction  than  by 
setting  a  date  whereon  all  subscriptions  must  be  on 
file  before  the  books  close. 

An  example  to  support  these  statements  is  found  in 
the  experience  of  a  group  of  companies  employing  the 
continuous-selling  method  which  marketed  $6,000,000 
of  preferred  stock  in  three  and  one-half  years  and  more 
than  $6,000,000  additional  in  the  next  eighteen  months. 
No  campaign  drives  have  equaled  this  record. 

Customer  ownenship  to  be  really  successful  must 
reach  all  classes  of  people.  It  must  offer  something 
attractive  to  the  rich,  the  well-to-do  and  the  wage 
earner,  but  particularly  to  the  well-to-do  and  to  the 
manual  and  professional  worker.  All  can  be  reached 
and  all  can  be  induced  to  buy.  The  capitalist  invests 
because  the  citizen-voter  is  a  shareholder  and  this 
means  that  the  company  will  be  justly  treated  by  the 
public  authorities.  The  well-to-do  place  their  money 
in  the  customer-ownership  offering  because  it  meets 
their  investment  requirements,  pays  substantial  returns 
at  frequent  intervals,  is  readily  marketable  and  is 
accepted  as  bank  collateral.  The  wage  earner  comes  in 
because  he  finds  he  can  buy  on  small  monthly  payments 
and  thus  utilize  the  company  for  saving  and  investing 
on  a  better  basis  than  he  can  usually  obtain  elsewhere. 

The  short  offering  with  a  date  limit  is  not  in  har- 
mony with  the  effort  to  build  up  a  large  list  of  share- 
holders from  among  all  classes  of  people.  It  is  decidedly 
impracticable  in  small  communities,  and  it  fails  every- 
where to  give  scope  to  the  sustained  educational  effort 
whch  achieves  benefits  to  the  utility  companies  of  the 
most  substantial  kind. 

Partial  Payments 

The  partial-payment  plan  is  a  necessary  adjunct  to 
any  genuine  customer-ownership  endeavor.  It  is  the 
only  medium  through  which  a  company  can  say,  "Any 
one  may  become  a  profit-sharing  stockholder,  or  inves- 
tor, in  this  enterprise."  The  words  "any  one"  in  this 
connection  of  course  means  any  one  who  can  earn  money 


and  save  a  few  dollars  a  month.  In  actual  experience 
over  a  period  of  years  from  20  to  25  per  cent  of  home 
shareholders  are  made  by  operation  of  the  partial- 
payment  plan.  Not  to  exceed  10  per  cent  of  the  securi- 
ties sold,  however,  are  handled  in  this  way,  90  per  cent 
being  disposed  of  for  cash.  The  advertising  and 
political  advantages  of  the  partial-payment  plan  are  so 
great  that  in  themselves  they  are  worth  a  great  deal 
if  they  added  but  a  few  shareholders  a  month.  For 
every  worker  who  invests  there  are  a  hundred  who  say, 
"There's  a  corporation  that's  got  the  right  idea,"  and 
who  realize  that  this  particular  corporation  grants 
recognition  to  them.  There  is  nothing  formidable 
about  the  details  of  the  partial-payment  plan.  Any 
executive  can  work  out  the  terms  and  conditions  to  suit 
himself.  The  simpler  the  plan  and  the  less  of  forma 
and  red  tape  the  better. 

Customer-ownership  efforts  directed  at  selling  solely 
on  the  partial-payment  plan,  although  prosecuted  with 
initial  success,  can  hardly  be  classed  with  the  selling 
plans  which  produce  a  large  number  of  paid-up  share- 
holders and  a  large  volume  of  capital  in  hand  within  a 
reasonable  time.  Such  efforts  are  in  a  measure  make- 
shifts and  do  not  replace  the  far  sounder  and  broader 
practices  necessary  to  secure  cash  investors,  with  the 
partial-payment  plan  merely  as  a  convenience  for  those 
not  possessing  the  requisite  funds.  Most  partial-pay- 
ment plans  are  based  on  the  payment  of  about  5  per 
cent  of  the  purchase  price  monthly.  This  requires  a 
period  of  about  two  years  to  complete  the  payments. 
During  a  two-year  period  many  things  may  happen 
to  the  partial-payment  investor.  Sickness,  lack  of  em- 
ployment, increased  living  expenses,  loss  of  interest, 
change  of  heart  regarding  the  company,  desire  to  invest 
in  something  else — these  and  other  motives  may  cause 
the  partial-payment  investor  to  drop  out.  If  he  wishes 
to  cancel  his  subscription  and  withdraw  his  funds,  the 
company  practically  has  to  meet  his  wishes,  irrespec- 
tive of  any  contract  or  agreement  which  he  has  signed. 
It  must  do  this  as  a  good  business  and  public-relations 
policy.  It  cannot  afford  to  permit  its  customer-owner- 
ship plan  to  become  an  engine  for  generating  dissatis- 
faction and  ill  will. 

Resale  Market 

Every  company  undertaking  customer  ownership  will 
find  that  it  must  maintain  a  buying  as  well  as  a  selling 
market  for  its  securities.  After  a  considerable  number 
of  local  investors  have  been  acquired,  the  vicissitudes 
of  life  and  prosperity  and  personal  desires  cause  a 
certain  number  to  wish  to  convert  their  securities  into 
cash.  If  the  investment  is  hawked  about  for  a  buyer, 
price  recession  is  apt  to  occur.  The  company  itself 
must  provide  a  means  of  handling  the  securities  offered 
for  resale,  and  if  it  succeeds  in  maintaining  a  good 
selling  market,  it  has  no  difficulty  in  transferring  the 
resold  securities  to  new  owners.  The  price  paid  to  the 
former  security  holders  should  be  sufficiently  lower 
than  the  selling  price  to  cover  the  expenses  of  selling — 
that  is  at  least  the  salesman's  commission.  It  is  far 
better  for  a  company  to  advertise  the  marketability  of 
its  securities  and  to  provide  the  market  than  to  hold 
aloof  and  permit  an  outside  market  to  organize  itself — 
and  that  is  usually  what  will  happen. 

Offering  to  handle  resales  for  investors  at  the  pre- 
vailing market  price,  less  selling  expenses,  must  not  be 
confused  with  an  agreement  on  the  part  of  the  company 
to  buy  back  the  security  or  to  repurchase  at  a  stated 
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price.  No  securities-selling  organization  or  agency 
should  ever  make  offers  or  agreements  of  this  kind  or 
permit  its  salesmen  to  leave  any  such  impression  with 
the  investor. 

The  question  "Can  I  sell  my  stock  if  I  want  to  realize 
money  and  how  much  can  I  get  for  it?"  is  one  of  the 
most  frequent  ones  asked  by  prospective  investors.  To 
reply  that  the  company  will  repurchase  the  stock  at  any 
time  is  to  promise  something  that  the  company  may  or 
may  not  be  able  to  perform  and  something  that  it  never 
should  be  called  upon  or  expected  to  perform.  But  to 
answer  that  the  company  maintains  a  market  for  the 
security  and  will  handle  resales  to  other  investors  at 
the  prevailing  market  price,  whatever  it  may  be,  is  a 
commitment  of  the  company  merely  to  do  the  best  it  can 
for  the  security  holder  at  such  time  as  he  may  wish  to 
sell.  It  undertakes  nothing  impossible  and  does  not 
attempt  to  transact  business  in  the  future  sight  unseen. 

People  as  a  rule  are  perfectly  content  not  to  sell  their 
investment  securities  as  long  as  they  feel  assured  that 
they  can  sell  them  at  a  satisfactory  price  if  they  should 
care  to.  The  offer  of  the  company  to  place  its  selling 
mechanism  at  their  disposal  and  the  actual  operation  of 
this  agency  is  sufficient  to  cover  this  question. 

Advertising 

In  the  most  thorough-going  customer-ownership 
endeavors  infinite  pains  have  been  taken  to  inform  the 
public  of  the  objects  of  the  company,  great  stress  being 
laid  upon  the  advantages  to  citizens  and  company  of 
creating  a  large  number  of  profit-sharing  partners  or 
investors  in  the  community.  The  twin  objects  of  im- 
proved public  relation  and  construction  financing  have 
been  carefully  explained.  Advertising  and  publicity 
have  been  frank  and  direct.  The  greatest  of  care  has 
been  taken  to  discuss  in  a  serious  way  the  economic 
advantage  to  the  community  and  the  personal  benefits 
to  individuals — a  procedure  not  calculated  to  secure 
.sensational  results  quickly,  but  almost  certain  to  achieve 
splendid  returns  within  six  months  to  a  year  if  faith- 
fully persisted  in. 

No  customer-ownership  campaign  can  succeed  with- 
out skillful  and  adeiiuate  advertising.  The  very  nature 
of  the  undertaking  makes  it  necessary  to  address  the 
whole  public  and  to  carry  the  message  to  every  person 
in  the  community  who  can  be  induced  to  receive  it. 
Upward  of  one-half  of  the  whole  equipment  needed  for 
customer-ownership  effort  consists  of  advertising — 
newspaper,  direct-by-mail,  follow-up  literature,  etc.  The 
advertising  necessarily  covers  the  whole  basis  of  ap- 
proach to  the  public.  If  the  advertising  is  out  of  line 
with  public  acceptance,  if  it  presents  the  innovation 
in  a  bungling  manner,  or  if  it  is  overdone  or  underdone 
in  quantity,  success  cannot  be  expected. 

Any  basis  of  approach  other  than  that  founded  upon 
the  intrinsic,  income-producing  and  capital-conserving 
features  of  the  investment  itself  is  shortsighted  and 
dangerous.  The  public  grants  franchises  to  utility 
companies  because  the  companies  agree  to  build  plants 
and  distributing  lines  and  to  provide  service.  To  con- 
struct these  things  the  potential  ability  of  the  company 
to  obtain  capital  is  essential.  No  city  would  grant 
franchise  rights  to  a  corporation  confessing  itself  un- 
able to  finance  its  construction. 

The  public  rightly  expects  a  public  utility  organiza- 
tion to  possess  the  power  of  obtaining  capital.  The 
company  that  is  unable  to  finance  the  construction 
necessary  to  render  adequate  service  simply  falls  down 


on  its  job.  It  may  have  valid  excuses,  such  as  the  con- 
ditions caused  by  wars  and  various  other  calamities, 
refusal  of  authorities  to  grant  adequate  rates,  etc.,  but 
whenever  the  company  confesses  inability  to  raise 
capital  it  makes  an  admission  of  weakness  more  or  less 
damaging  which  does  anything  but  recommend  the  in- 
vestment offered  to  the  public. 

Whether  a  company  chooses  to  raise  capital  in  New 
York,  Chicago,  home  territory  or  Hong  Kong  is  merely 
a  question  of  selection,  containing  no  plaint  of  impo- 
tency.  It  may  decide  to  finance  through  bankers  or 
directly  with  the  public,  or  both,  with  no  loss  of  strength 
or  prestige  and  without  sacrifice  of  public  confidence. 
In  any  event  it  should  offer  its  securities  on  their  merit 
as  securities  and  not  because  it  happens  to  be  a  utility 
company  and  utility  service  is  vitally  needed  in  every 
community  to  advance  the  welfare  of  every  individual 
in  it. 

There  is  no  good  reason  why  the  financial  necessities 
of  the  utilities  should  not  be  described  in  customer- 
ownership  advertising,  along  with  the  vital  character  of 
the  service  rendered  and  the  bearing  of  adequate  service 
upon  individual  and  community  prosperity.  All  sound 
customer-ownership  advertising  does  this,  but  never  to 
the  exclusion  of  the  fundamental  appeal  to  the  citizen 
made  b.v  the  desirability  of  the  investment  from  the 
;<tandpoint  of  his  individual  wealth  and  income. 

The  pioneers  of  really  democratic  and  successful 
customer  ownership  looked  far  ahead  in  shaping  their 
plans.  They  looked  upon  the  subject  seriously  and  they 
gave  it  and  still  give  it  the  closest  attention.  Their 
hope  was  to  lay  a  foundation  upon  which  a  larger  and 
more  permanent  structure  would  stand  as  the  years 
advanced.  They  meant  to  identify  the  personal  financial 
interests  of  a  large  body  of  citizens  with  the  fortunes 
of  the  utility  corporation,  and  they  have  followed  this 
determination  with  an  unswerving  perseverance  hand- 
somely rewarded. 

One  of  the  advertising  and  selling  methods  used  with 
unfailing  results  is  the  simple  process  of  advertising 
in  newspapers  and  direct  by  mail  to  produce  inquiries; 
next  placing  literature  in  the  hands  of  inquirers  and 
following  it  up  by  personal  salesmanship.  Every  step 
in  this  chain  is  decidedly  important.  Careful  record 
must  be  kept  of  all  inquiries — mail,  telephone  and  per- 
sonal. The  literature  should  be  fully  descriptive  of  the 
company  and  the  security  offered  and  illustrated. 

Copy 

Newspaper  advertising  and  circular  letters  that  tell 
the  whole  story  to  the  reader  do  not  produce  nearly  so 
many  iiuiuiries  as  copy  that  leaves  questions  such  as  the 
price  of  the  security  and  the  yield  to  the  investor  open 
for  further  inquiry.  The  person  who  is  informed  of  all 
the  main  points  of  an  investment  offering  may  be 
favorably  impressed,  but  too  often  he  lays  aside  the 
advertisement  and  fails  to  act.  The  only  way  in  which 
he  can  satisfy  himself  of  the  desirability  of  an  adver- 
tised suit  of  clothes  or  a  piece  of  furniture  is  to  go  and 
look  at  it  or  have  it  sent  to  him,  and  he  is  thus  brought 
to  the  market.  But  he  can  judge  an  investment  without 
inspecting  a  lithographed  sheet  of  paper  called  a  stock 
certificate  fully  as  well  as  though  he  held  the  certificate 
in  his  hand.  The  advertising  that  tries  to  sell  invest- 
ment securities  usually  attempts  too  much  and  actually 
keeps  many  prospective  purchasers  from  coming  within 
the  reach  of  personal  sales  effort. 
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Here  is  the  approximate  record  of  the  recent  in- 
auguration of  customer  ownership  in  a  city  of  about 
225,000  population  under  conditions  peculiarly  dis- 
advantageous. Newspaper  advertisements  and  circular 
letters  produced  something-  more  than  2,000  inquiries, 
the  great  majority  within  the  first  thirty  days.  During 
the  ensuing  si.x  months  sales  were  made  to  upward  of 
1,100  people,  who  purchased  in  round  figures  $500,000 
of  7  per  cent  preferred  stock  at  par  plus  accrued  divi- 
dends. Under  normal  conditions  these  results  easily 
would  have  been  doubled. 

Salesmanship 

It  requires  good  personal  salesmanship  to  make  the 
best  records  in  customer  ownership,  just  as  it  requires 
good  advertising.  Every  central-station  man  knows 
that  salesmanship  and  advertising  were  neces.sary  to 
develop  the  electrical  energy  business,  despite  the  mani- 
fest value  of  the  service  to  people  and  industry.  It  is 
the  same  with  the  distribution  of  securities. 

Whether  or  not  a  special  securities-selling  depart- 
ment should  be  organized  depends  entirely  upon  the 
company,  the  size  and  character  of  its  territory,  the 
ability  and  disposition  of  its  executive  personnel  and 
various  general  conditions.  In  many  cases,  with  proper 
tjlirection  and  education  the  regular  force  of  executives 
and  employees  have  scored  excellent  selling  records. 
They  have  done  this  both  in  campaigns  and  by  contin- 


uous selling,  some  stimulated  by  special  prizes  and 
emoluments,  others  securing  only  the  customary  com- 
mission of  $2  a  share,  and  still  others  drawing  only 
their  customary  salaries.  In  all  cases,  however,  there 
has  been  a  directing  personality  who  has  studied  the 
problems  and  mastered  the  essentials  of  the  sales  neces- 
sities— who  has  understood  the  security  marketed  and 
has  provided  the  facts  and  selling  talks  and  answered 
the  questions  asked  by  employee-salesmen. 

The  fact  is  that,  if  preceded  by  good  advertising, 
almost  any  kind  of  an  intelligent  force  of  personal 
salesmen  or  saleswomen  properly  directed  can  dispose 
of  utility  securities  direct  to  the  local  public,  provided 
that  they  have  confidence  in  their  company,  enthusi- 
asm in  its  progress  and  are  studious  and  industrious. 
Faith  and  energy  are  often  worth  more  than  knowledge 
indifferently  exercised. 

The  total  cost  of  customer-ownership  selling  should 
be  kept  within  a  maximum  of  $5  a  share,  of  which 
advertising  expenses  ought  not  to  exceed  75  cents  to 
$1.50  per  share. 

All  successful  salesmanship  comes  from  a  few  bold 
strokes  and  utilizing  the  momentum  of  a  multitude  of 
small  things,  circumstances  and  events.  To  get  any- 
where with  anything  calls  for  good  faith,  concentration 
and  hard  work.  These  are  the  prime  requisites  of 
successful  customer-ownership  selling  and  advertising 
methods. 


RediiciiigTeiiiperatiire  of  Lainiiiati^d  Cores 

Experiments  Show  That  the  Transverse  Thermal  Conductivity  of  Sheet  Steel  Is 
Increased  by  the  Application  of  Pressure  and  by  Means  of  Varnishing  the 
Laminations     An  Important  Consideration  in  the  Design  of  Electrical  Machinery 

By  T.  S.  TAYLOR 

Research  Laboratory,  Westivghouse  Electric  &  Manufacturing  Company 


IT  IS  well  known  that  the  transverse  thermal  con- 
ductivity of  sheet  material  depends  upon  the 
intimacy  of  contact  between  the  individual  sheets 
as  well  as  upon  the  nature  and  compactness  of  the 
material  in  the  sheets.  Ry  the  addition  of  some  fluid  or 
wax  between  the  surfaces  the  thermal  resistance  of  the 
imperfect  contact  can  be  considerably  reduced.  This  is 
particularly  the  case  where  the  thermal  conductivity  of 
the  wax  or  whatever  is  used  is  of  the  same  order  of 
magnitude  as  that  of  the  material  constituting  the 
sheets.  This  is  of  great  importance  in  the  design  of 
electrical    machinery,    transformers    and    all    apparatus 
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FIG.  1 — ASSEMBLY  OF  IRON  STAMPINGS  FOR  TEST 

in  which  iron  laminations  are  used,  since  the  more  read- 
ily the  heat  generated  by  eddy  currents  and  hysteresis 
can  escape,  the  lower  the  internal  temperature  or  the 
greater  the  rating  of  the  apparatus. 

Another  method  of  improving  the   transverse  ther- 


mal conductivity  of  sheet  material  is  to  apply  pres- 
sure. In  all  the  work  done  on  this  subject  by  the  writer 
both  methods  were  used  simultaneouly.  The  report  of 
this  is  to  be  found  in  a  paper  presented  before  the 
American  Society  of  Mechanical  Engineers  on  Dec.  5, 
1919.  In  these  ex- 
periments, however, 
the  pressure  was  ap- 
plied by  means  of 
b  o  1  ts  around  the 
edge  of  the  measur- 
ing apparatus.  This 
method  gave  no 
means  of  calculating 
the  total  pressure 
applied,  and  it  also 
had  the  disadvan- 
tage that  as  the  bolts 
were  tightened  up 
there  was  a  great 
tendency  for  the 
pressure  tobeapplied 
chiefly  at  the  edges  owing  to  slight  buckling  of  the  plates 
between  which  the  bolts  extended.  This  method  was 
used  merely  because  no  means  of  measuring  the  pres- 
sure applied  was  at  the  time  available.  Recently,  how- 
ever, a  Riehle  testing  machine  of  10,000  lb.  (4,500  kg.) 
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capacity  has  been  obtained,  and  the  work  herein  reported 
was  done  under  definite,  known  pressures. 

The  transverse  thermal  conductivity  of  iron  stamp- 
ings, 0.0172  in.  (0.437  mm.)  for  ordinary  sheet  steel  and 
0.014  in.  (0.356  mm.)  for  silicon  steel,  has  been 
determined  under  definite  conditions  of  pressure.  Both 
varnished  and  unvarnished  were  tested  for  each  kind 
of  steel  under  pressures  up  to  135  lb.  per  square  inch 
(9.45  kg.  per  sq.cm.).  There  is  considerable  difference 
between  the  curves  showing  the  relation  between  con- 
ductivity and  pressure  for  increasing  values  of  pressure 


then  pressed  tightly  on  the  one  about  which  the  wire  was 
wrapped,  one  baing  placed  on  each  side.  This  heater  was 
then  placed  between  two  brass  plates  i  in.  x  81  in.  x 
8^  in.  (0.68  cm.  x  22.2  cm.  x  22.2  cm.)  and  held  securely 
by  means  of  brass  strips  fastened  to  the  edges  of  the 
brass  plates  by  means  of  machine  screws.  The  samples 
to  be  tested,  consisting  of  thirty  sheets  each  of  sheet 
iron,  were  placed  adjacent  to  the  heater  as  indicated  in 
Fig.  1,  one  sample  on  each  side  of  the  heater.  Small 
thermocouples  made  from  0.005  in.  (0.13  mm.)  copper 
and  constantan  wire  were  placed  on  each  side  of  the 
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(0.014-ln.).  oxide-coated;  specific  gravity.  7.54.     (6)  Silicon  sheets 

(0.014-ln.),  varnisheil  ;  spicinc  gravity  including  varnish,  7.36.    All 
samples   tested   at    S,";    deg.    C. 


FIGS.  3,  4,  5  AND  6 
(8)     Ordinary    sheet    steel     (0.0172-ln.).    unvarnished:    specific 

Kriivltv,    7.7!l.       (4)    Ordlnnrv    slici-t    stcfl    ( 0.ni7:;-in. ) .    varnished; 
specific  gravity,  including  varnish,   7.51.      (5)    Silicon  sheet   steel 


and  for  decreasing  values  after  the  maximum  pressure 
has  been  applied. 

From  the  thickness  of  the  samples  as  measured  during 
the  experiment  curves  were  derived  showing  how  the 
percentage  of  solid  iron  varied  with  the  pressure.  From 
the  same  data  and  the  values  of  the  conductivity  the 
curves  were  drawn  showing  how  the  thermal  conduc- 
tivity varied  with  the  percentage  solid  for  cases  tested. 

The  flat-plate  method  of  measuring  thermal  con- 
ductivities was  used.  The  sketches  in  Figs.  1  and  2 
represent  the  main  features  of  the  apparatus.  The 
heater  was  made  by  winding  No.  21  constantan  wire 
uniformly  spaced,  about  A  in.  (4.8  mm.)  apart,  over 
a  A-in.  (1.6-mm.)  sheet  of  plate  mica.  Two  more 
layers  of  plate  mica,  Vn  in.  x  8'!  in.  x  83  in.  (0.16  cm.  x 
22.2  cm.  X    22.2  cm.),  the  same  size  as  the  first,  were 


samples.  This  wa.<  made  possible  by  cutting  the  outside 
sheets  of  each  sample  into  two  parts  and  allowing  the 
couple  wii-e  to  pass  out  between  the  two  parts.  The 
cooling  plates  were  so  made  that  water  could  be  readily 
circulated  through  them.  A  groove  A  in.  x  A  in. 
(1.11  cm.)  was  milled  in  the  face  of  each  of 
two  heavy  brass  plates  as  is  shown  in  Fig.  2.  A 
second  brass  plate  was  then  soldered  to  each  of  the  ones 
containing  the  grooves.  As  can  be  seen  by  reference 
to  Fig.  2,  this  permitted  the  water  to  be  circulated  from 
one  side  to  the  other  and  return  along  the  advancing 
current.  Such  a  plate  makes  a  very  effective  constant 
temperature  cooling  surface.  Auxiliary  heaters  were 
placed  .securely  on  each  side  of  the  apparatus  as  shown 
ill  Fig.  1.  They  were  made  by  winding  nichrome  ribbon 
over    strips    of    A-in.    (1.6    mm.)    mica    plate.      These 
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heaters  thus  formed  extended  over  the  edges  of  the 
samples  and  prevented  loss  of  heat  from  the  edges  of 
the  samples  when  proper  current  was  sent  through  them. 
A  sheet  of  a  poor  conducting  material  such  as  J-in. 
(3.2-mm.)  fullerboard  or  cardboard  was  placed  adjacent 
the  water  cooler  on  each  side  so  that  a  wider  range  of 
mean  average  temperatures  of  the  sample  could  be 
obtained.  In  order  to  prevent  further  loss  of  heat  from 
the  outer  edges  of  the  total  apparatus  thus  fissembled, 
as  shown  in  Fig.  1,  wool  felt  was  placed  snugly  around 
all  sides.  The  current  in  the  au.xiliary  heaters  along  the 
edges  was  always  adjusted  so  that  the  temperatures  as 
indicated  by  the  thermocouples  at  the  center  of  the 
sample  and  at  the  edges  of  the  sample,  just  under  the 
auxiliary  heaters,  were  the  same  or  differed  by  a  very 
small  amount.  This  condition  insureti  a  uniform  trans- 
verse flow  of  heat  from  the  heater  through  the  samples 
to  the  cooling  reservoirs.  The  amount  of  heat  developed 
in  the  main  heater  per  unit  area  was  calculated  from  the 
value  of  the  current  flowing  through  the  heater.  The 
current  was  measured  both  by  ammeter  and  by  the 
potential    drop    through    a    standard    resistance.      This 


varied  from  four  to  eight  hours,  depending  upon  the 
changes  made. 

In  this  manner  transverse  thermal  conductivity 
measurements  were  made  for  0.0172  in.  (0.437  mm.) 
ordinary  sheet  steel,  both  varnished  and  unvarnished, 
and  for  0.014  in.  (0.356  mm.)  silicon  steel,  both  oxide- 
coated  and  varnished,  for  all  prejsures  from  slightly 
less  than  1  lb.  per  square  inch  to  130  lb.  per  square  inch 
(0.07  kg.  to  9.1  kg.  per  sq.cm.).  The  average  tempera- 
ture of  the  sample  was  maintained  at  approximately 
85  deg.  C.  for  all  pressures. 

The  results  obtained  for  the  unvarnished  0.0172-in. 
(0.437-mm.)  ordinary  sheet  steel  are  represented  in 
Fig.  3.  The  value  of  the  conductivity  was  initially  quite 
low,  about  0.01260  watt  per  in.  per  deg.  C,  and  as  the 
pressure  increased  it  followed  the  course  indicated  by 
the  lower  curve  1.  The  pressure  at  the  point  where  the 
curve  stops  was  accidentally  increased  to  the  full  capac- 
ity of  the  testing  machine,  and  when  reduced  to  the 
next  value  above  22.5  lb.  per  square  inch  (1.5  kg.  per 
sq.cm.),  which  was  about  47  lb.  per  square  inch  (3.3  kg. 
p.r  sq.cm.),   the  conductivity   had   increased  to  0.0350 
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FIGS.  7  AND  8 VARIATION  OP  THERMAI,  CONDUCTIVITY  WITH  SOLID  IRON 

(7)    Ordinary   steel.      (8)    Silicon  steel.     AU   tests   made   at   85  deg.   C. 


potential  drop  was  measured  by  means  of  a  potentio- 
meter. The  voltage  was  measured  by  determining  the 
potential  drop  across  a  definite  small  fraction  of  an 
auxiliary  high  resistance  circuit,  10,000  ohms,  placed  in 
parallel  with  the  heater  circuit.  The  temperatures  as 
indicated  by  the  various  thermocouples  on  each  side  of 
the  samples  were  measured  by  means  of  a  special 
thermocouple  potentiometer.  The  apparatus  as  de.'scribed 
was  thus  assembled  (see  Fig.  1)  in  position  in  a  Riehle 
testing  machine.  This  made  it  possible  to  maintain  any 
desired  total  pressure  less  than  11.000  lb.  (5,000  kg.) 
on  the  samples.  This  maximum  total  pressure  was 
equivalent  to  about  130  lb.  per  square  inch  (9.1  kg.  per 
sq.cm.).  Small  extensions  were  left  on  each  of  the 
corners  of  all  the  brass  plates  which  were  placed 
adjacent  to  each  side  of  the  samples  tested.  The  thick- 
ness of  the  sample  for  various  pressures  was  thus 
readily  determined  by  measuring  the  distance  between 
these  extensions  by  means  of  a  pair  of  calipers.  From 
these  measurements  the  thermal  conductivity  was  calcu- 
lated by  the  usual  formula 


Q  = 


kA  («,-<,) 


Fufl!icient  time  was  always  allowed  between  consecutive 
readings  to  allow  the  steady  state  to  be  reached.    This 


watt  per  inch  per  deg.  C.  Curve  2  was  then  traced  as 
the  pressure  was  increased  up  to  125  lb.  per  square  inch. 
Upon  lowering  the  pressure  below  47  lb.  per  square 
inch  (3.3  kg.  per  sq.cm.)  the  lower  part  of  curve  2  was 
observed.  In  the  light  of  what  will  follow  from  the 
results  of  the  succeeding  samples,  the  high  pressure 
accidentally  applied  must  have  been  beyond  the  capacity 
of  the  machine,  or  else  upon  decreasing  the  pressure  the 
curve  found  would  have  been  only  slightly  above  curve  1. 

From  the  average  thickness  of  the  two  samples,  one 
on  each  side,  and  the  specific  gravity  of  the  iron,  the 
percentage  solid  iron  was  determined  for  each  pressure. 
Curve  3  (Fig.  3>  shows  how  this  per  cent  of  solid  iron 
incriMses  with  the  pressure  applied.  It  is  rather  strik- 
ing that  even  at  a  pressure  of  125  lb.  per  square  inch 
(8.7  kg.  per  sq.cm.)  a  little  more  than  4  per  cent  of  the 
space  occupied  by  the  iron  stampings  is  air  space. 

In  a  similar  manner  the  results  which  are  represented 
in  Fig.  4  were  determined  for  0.0172  in.  (0.437  mm.) 
ordinary  sheet  steel  varnished.  Curve  1  shows  how  the 
transverse  conductivity  increases  with  increasing  pres- 
sure, and  curve  2  how  it  varies  as  the  pressure  is  then 
diminished  to  zero.  Cur\'e  3  shows  the  percentage  of 
solid,  including  both  iron  and  varnish,  while  cur\'e  4 
is  for  iron  alone.     These  curves  show  that  the  varnish 
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occupies  about  9i  per  cent  of  total  space  and  that  there 
is  still  an  air  space  due  to  roughness  of  the  surface  of 
over  3  per  cent.  For  the  unenameled  this  was  about  4J 
per  cent  at  the  maximum  pressure  of  125  lb.  per  square 
inch  (8.7  kg.  per  sq.cm.). 

The  curves  in  Fig.  7  show  how  the  thermal  conduc- 
tivity varies  with  the  per  cent  of  solid  for  both  the 
enameled  and  unenameled  ordinary  sheet  steel.  The 
conductivity  of  the  unenameled  appears  to  be  rising 
much  more  rapidly  than  the  enameled  at  the  maximum 
pressure  or  maximum  per  cent  solid.  This  shows 
that  making  more  intimate  contact  between  the  surfaces 
of  good  conductors  has  a  greater  influence  upon  increas- 
ing the  thermal  conductivity  than  is  the  case  with  sur- 
faces which  are  poor  conductors. 

Fig.  5  shows  graphically  the  results  for  0.014  in. 
(0.356  Tnm.)  silicon  steel,  oxide-coated.  Here  also  the 
thermal  conductivity  is  seen  to  have  higher  values  upon 
diminishing  the  pressure  than  it  had  when  first  apply- 
ing the  pressure.  The  pressure  available,  135  lb.  per 
square  inch  (9.4  kg.  per  sq.cm.),  here  is  seen  to  be  quite 
insufficient  to  cause  the  per  cent  solid  curve  to  reach 
anything  like  a  maximum.  For  the  ordinary 
steel  the  per  cent  of  solid  curve  was  becoming  quite 
flat,  but  for  silicon  steel  it  is  still  rising  quite  rapidly. 
This  is  entirely  in  agreement  with  the  nature  of  the 
two  materials.  For  the  maximum  pressure  there  is  still 
7  per  cent  air  space. 

The  curv'es  in  Fig.  6  show  the  behavior  of  the  0.014-in. 
C0.356-mm.)  varnished  silicon  steel.  Curve  1  shows  how 
the  thermal  conductivity  increases  with  the  pressure 
upon  first  applying  it,  and  curve  2  is  the  same  relation- 
ship as  the  pressure  is  then  diminished  after  having 
been  at  the  maximum  value  attainable  in  the  particular 
apparatus.    Curve  3  shows  the  variation  of  the  per  cent 


VALUES  OF  TRANSVERSE  THERMAL  CONDUCTIVITY  OF 
IRON  STAMPINGS 

TransverL  Temoerature 

.\verage  Thermal  Coeffinient 

Temperature,       Conductivity,         of  Thermal 
«    ■  „  Material  Deg.  C.       Watts/In.,/Deg.  C.  Conductivifv 

Ordinary  0.0172-in.  sheet  steel, 

unenameled 85  0  0416  0.0010 

Ordinary  0.0172-in.  sheet  steel, 

enameled.. R5  0  0319  00053 

0.0I4-in.  silicon  sheet  steel,  un- 
enameled   85  0  0240  0  0012 

0.014-in.     silicon    sheet      steel 
enameled 85  0  0270  0.0060 


of  solid  iron,  including  varnish,  with  the  pressure  ap- 
plied, and  curve  4  is  for  the  per  cent  of  solid  iron  alone 
Here  also  the  per  cent  of  solid  curves  is  still  rising  quite 
rapidly  at  the  maximum  pres.sure.  For  varnished  silicon 
steel,  at  a  pressure  of  1.30  lb.  per  .square  inch  (9.1  kg. 
per  sq.cm.)  there  is  87]  per  cent  of  the  space  occupied 
by  the  steel,  about  7.4  per  cent  by  the  varnish  and  3  per 
cent  air  space. 

The  curves  in  Fig.  8  show  the  way  in  which  the  con- 
ductivity varies  with  the  per  cent  solid  for  both 
varnished  and  unvarnished  but  oxide-coated  0.014-in. 
(0..356-mm.)  silicon  steel.  The  oxide-coated  or  unvar- 
nished is  here  seen  to  be  increasing  more  rapidly  than 
the  others,  just  the  same  as  was  true  for  the  ordinary 
sheet  steel. 

The  values  of  the  tran.sverse  thermal  conductivity  of 
iron  stampings  as  found  at  a  definite  pressure  of  12.5  lb. 
per  square  inch  (8.7  kg.  per  sq.cm.)  are  recorded  in  the 
accompanying  table. 


Further  tests  being  made  on  new  samples  indicate 
that  the  same  sort  of  results  hold  for  different  samples. 
In  the  new  tests  each  sample  is  taken  several  times 
around  the  cycle  of  increasing  and  decreasing  the  pres- 
sure from  zero  to  the  maximum  to  see  whether  the 
curve  such  as  is  shown  in  the  various  figures  here  will 
keep  getting  higher  and  higher.  There  is  everj'  reason 
to  believe  it  will  somewhat  increase,  especially  for  the 
lower  curves,  but  should  after  several  cycles  settle  down 
to  a  more  or  le'ss  definite  course. 

The  values  of  the  transverse  thermal  conductivity 
given  here  are  considerably  larger  than  were  given  in 
the  earlier  experiments.  The  transverse  conductivity 
of  ordinary  sheet  steel  is  considerably  larger  than  it  is 
for  silicon  sheet  steel.  The  relative  difference,  however, 
is  not  quite  so  great  as  it  is  for  the  longitudinal  con- 
ductivities. 

The  results  which  are  here  described  indicate  that  in 
the  earlier  experiments  (,loc.  cit.)  there  was  considerable 
buckling  of  the  heavy  plates  when  they  were  bolted 
down  tightly  and  hence  most  of  the  pressure  was  applied 
on  the  edges  of  the  sample.  In  conclusion  I  wish  to 
express  my  indebtedness  to  C.  E.  Nolan  for  his  assist- 
ance in  carrj'ing  on  this  investigation. 


Another  Opportunity  for 
Interconnection 

A  Study  of  the  Systems  in  the  Vicinity  of  Philadelphia 

Indicates  That  62,000  Tons  of  Coal  Could  Be  Saved 

by  Holding  in  Reserve  Inefficient  Stations 

By  Ross  B.  Mateer 

WHILE  the  advantages  of  interconnecting  central- 
station  systems  with  different  load  character- 
istics have  been  rather  fully  set  forth,  the  .-^tudy 
of  any  specific  instance  where  such  interconnection  is 
especially  advantageous  is  both  timely  and  logical.  An 
analysis  of  the  operation  of  systems  in  the  vicinity  of 
Philadelphia  shows  that  by  using  the  most  efficient  sta- 
tions in  the  group  and  holding  the  others  for  peak  load 
service  62,000  tons  of  coal  can  be  saved  yearly,  which, 
at  $5.50  per  ton,  amounts  to  $344,771,  justifying  an 
expenditure  of  $3,000,000  for  interconnecting  lines. 

Interconnection  of  adjacent  electrical  properties  is 
such  an  essential  part  of  the  development  program 
inaugurated  in  the  Pacific  Coast  States  that  today 
exchange  of  energy  is  practicable  in  California  from  the 
California-Oregon  line  on  the  north  to  San  Diego  in  the 
south.  Greater  utilization  of  hydro-electric  energy,  a 
more  effective  combination  of  steam  standby,  improve- 
ment in  daily  and  annual  load  and  power  factor,  better 
utilization  of  plants  and  transmission  capacities  of  the 
system,  and  an  insurance  feature  which  reduces  the 
capital  charge  of  the  individual  companies,  were  a  few 
of  the  reasons  presented  (1)  for  the  capital  outlay  in 
transmission  tie  lines  and  frequency  changers,  (2)  for 
the  impressive  hydro-electric  development  on  the  Kern 
and  Pitt  Rivers,  and  (3)  for  the  operation  of  the  linked 
system  under  the  direction  of  one  power  administration. 
Believed  to  be  a  necessity  where  "white  coal"  is  the  one 
potential  fuel,  interconnection  is  of  equal  importance  in 
the  Middle  Atlantic  States. 

Concurrent  with  the  development  in  the  West  is  the 
pi-ogress  of  the  East.  In  New  York,  New  Jer.sey  and 
Pennsylvania  huge  tidewater  power  stations  have  been 
erected.     Super-power  generating  stations  are  now  not 
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only  under  construction  in  Philadelphia  but  are  pro- 
jected for  erection  at  the  mouth  of  the  mine.  With  their 
completion  and  the  supply  base  established,  it  is  but  the 
achievement  of  the  transmission  engineer  to  link  up 
at  adequate  potentials  distributing  centers  within  a 
radius  of  125  miles  (200  km.)  of  the  Quaker  City. 
Problems  to  be  solved  are,  then,  (1)  the  economies  of 
interconnection  and  (2)  co-ordination  and  unification  in 
the  operation  of  existing  utilities. 

The  larger  the  number  of  operating  properties  the 
greater  are  the  benefits  to  be  derived  by  interconnection. 
An  analysis  of  twenty-five  generating  stations  in  this 
vicinity  with  an  installed  capacity  of  113,074  kw.,  a 
simultaneous    iieak    of   ()!),928   kw.,    a   yearly   output    of 


(300  km.)  of  66,000-volt  transmission  lines,  exclusive 
of  step-up  and  step-down  transformers,  will  assure  (1) 
an  immediate  spare  capacity  of  215,540  kva.,  (2)  a 
reserve  capacity  of  53,092  kva.,  based  on  a  minimum 
diversity  factor  of  only  10  per  cent;  (3)  a  fuel  economy 
of  not  more  than  2  lb.  (0.9  kg.)  of  coal  per  kilowatt- 
hour,  except  at  periods  of  extraordinary  demand;  (4) 
an  annual  saving  of  123,368  tons  of  coal,  based  upon  the 
generation  only  of  the  energ>'  supplied  the  Counties 
Gas  &  Electric  Company,  the  American  Railways- 
Wilmington  property,  and  the  Camden  division  of  the 
Public  Service  Corporation  in  the  larger  and  more  effi- 
cient Philadelphia  regional  generating  stations,  and  (5), 
at  a  unit  price  of  $5.50  per  ton,  an  annual  saving  of 


The   Philadelphia   E-lcctric  Co. 
United  Electric  Ca 
United  Service  Co. 

(Hanover  Light  and  Power  Co.) 
York  Hoven  water  ctncl  Pov^/crCo 
E   Pa  Light,  Heat  and  Power  Co. 

Chester  Valley  Electric  Co. 
Harrisburg  Light  and  Power  (Zo. 
Shippensburq  Gos  and  Electric  Co. 
Oxford   Etecfric  Co. 
The  Philadelphia  Sub  G.  and  E. Co. 
The  Lehigh  Power  Securities  Corp. 

Metropohtan  Edison)-,      .      c  -*« 

Pa.  Utility  jBarstow System 

Counties  Gas  and  Electric  Co 
Public  Service  Corp. 


Legend 

^a9!!W*>  Scranton   Electric  Co. 
United  Ga',  Elec.  Eng.Corp 

(Lancaster  Division) 
Poi.  Water  Power  Co. 
York  RailwoysCo. 
Pa.  Central  Liqht  and  Power  Corp. 


West  Chester  Lighting 
Third  Ave.  R  R. 
Brooklyn  Rapid  Transit 
Brooklyn  Edison 
Interboro  Rapid  Transit 
NY.  and  Q  E  I  and  P 
P  PS  Corp 


TRANSMISSION  NETWORKS  IN  THE  VICINITY  OF  PHILADELPHIA,  SHOWING  GAPS  BETWEEN  SYSTEMS 


201,039,754  kw.-hr.  and  an  average  coal  consumption  of 
2.62  lb.  (1.19  kg.)  per  kilowatt-hour  indicated  (1)  that 
these  stations  had  43.146  kw.  in  combined  spare  or 
reserve  capacity;  (2)  that  by  shutting  down  all  the 
inefficient  stations,  except  for  short  period  of  peak  load, 
a  fuel  consumption  of  only  2  lb.  (0.91  kg.)  of  coal 
per  kilowatt-hour  was  feasible  under  skillful  operation; 
(3")  that,  applying  the  fuel  saving,  0.62  lb.  (0.28  kg.)  of 
coal,  to  the  combined  output  of  the  systems  as  intercon- 
nected, the  yearly  saving  in  fuel  approximates  62.322 
tons;  (4)  that,  at  a  unit  price  of  $5.50  per  ton,  the 
.sum  of  $344,771  annual  saving  to  the  utilities  justified, 
apart  from  saving  in  labor  and  supplies,  the  expenditure 
of  $3,000,000  for  tie  lines. 

Considering  this  group  of  properties  in  connection 
with  other  aggressive  corporations  within  a  radius  of 
125  miles  of  Philadelphia,  it  has  been  estimated,  by 
reference  to  an  analysis  of  their  operating  characteris- 
tics, that  the  expenditure  of  $5,100,000  for  185  miles 


.$678,524,  justifying  the  expenditure  for  interconnecting 
66,000-volt  lines. 

Again  considering  only  the  properties  receiving 
energy  from  the  isolated  generating  stations  at  Camden, 
N.  J.;  Norristown,  Pa.;  Wilmington,  Del.,  and  Westville, 
.\'.  J.,  it  is  apparent  from  the  transmission  graph  that 
the  immediate  construction  of  a  66,000-volt  steel-tower 
transmission  line  from  the  Che.ster  station  of  the 
Philadelphia  Electric  Company  to  a  main  Fwitching 
station  in  the  vicinity  of  Bala,  Pa.;  the  extension  of  the 
steel-tower  66,000-volt  line  from  the  switching  station 
to  the  principal  substation  of  the  Counties  Gas  &  Elec- 
tric Company  at  Norristown,  Pa. ;  the  tying  in  of  the 
principal  system  substations  of  the  Wilmington  & 
PhiUidclphia  Traction  Company  at  Wilmington  with  the 
Chester  generating  station,  and  the  spanning  of  the 
Delaware  River  with  a  66,000-volt  line,  over  which 
energj-  will  be  supplied  from  the  Schuylkill  generating- 
station  to  the  Camden  property  of  the  Public  Service 
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Corporation  of  New  Jersey  and  to  the  West  Jersey  & 
Seashore  Railroad  for  traction  purposes,  will  permit 
(a)  of  the  abandonment  of  the  Camden,  Norristown, 
Wilmington  and  Westville  generating  stations  except  for 
emergency  purposes ;  (b)  of  the  installation  of  a  trans- 
mission system  of  standard  potential  and  supplied  with 
energy  from  tidewater  stations  of  100,000  kva.  and 
excess;  (c)  of  the  installation  of  efficient  30,000-kva. 
units  in  the  large  generating  stations  at  Chester  and 


LOAD  CHARACTERISTICS  OF  SYSTEMS  IN  THE  VICINITY  OF 
PHILADELPHIA 


Present 

Annual 

[nstalled 

System      Transmission 

Kw.-hr. 

Corporation 

Kva. 

Peak         Potentials 

Output 

Counties  Gas  &  Electric  Co. 

18,000 

10,000 

13,200 

54,000,000 

American  Railways  Co 

25,900 

15,000 

13,200 

60,000,000 

Metropolitan  Edison  Co. . . . 

47,500 

27,000 

13,200 
33,000 

100,000,000 

Lehigh     Power 

Securities 

Corporation . . . 

113.074 

69,928 

110,000 

201,000,000 

Public  Ser^nce  Corp 

277,000 

200,000 

26,400 

30,000,000 

740,000,000 

Philadelphia  Electric  Co. . . . 

250,000 

199,000 

66,000 

727,000,000 

West  Jersey  &  Seashore  R.R. 

15,000 

10,000 

35,000 

30,000,000 

746.474 

530,928 

1,942,000,000 

PROPOSED  TIE  LINES* 

Proposed 

Estimated 

Lines 

Cost 

Right- 

Corporation 

From 

To 

Mileage 

of  Line 

of  Way 

Counties  Gas  & 

Electric  Co 

Norristown 

Bala 

10 

$'00,000 

Private 

and 

Railroad 

American  Rail- 

ways Co 

Chester 

Wilmington           20 

500,000 

Railroad 

Metropolitan 

Ediaon  Co 

Norristown 

Reading 

30 

700,000 

Traction 

Lehigh  Power 

Securities  Corp. 

Reading 

Allentow 

n              30 

700,000 

Railroad 

Public  Service 

Corp 

Philadelphia  Camden 

15 

500,000 

Railroad 

Public  Service 

Corp 

Philadelphia 

Electric  Co. . . . 
Philadelphia 

Electric  Co. . . . 

Philadelphia  Trenton 

40 

1,000,000 

Railroad 

Chester 

Bala 

10 

350,000 

Highway 

Philadelphia  Bala 

10 

350,000 

Highway 

West  Jersey  and 

Seashore  R.  R.. 

Camden 

Wpstville 

20 

"iTs 

700,000 
$5,100,000 

Highway 

*  These  lines,  o 

l>erated  at  66,000  volte  would  have  40,000  kva.  capac 

ity. 

Philadelphia,  Pa.,  and  as  industrial  demands  for  central- 
station  energy  increases;  (d)  of  the  development  of  a 
regional  generating  and  distributing  center  at  Phil- 
adelphia, in  harmony  with  the  comprehensive  plans  of 
the  Super-Power  Survey;  (e)  of  the  conservation  of  an 
estimated  minimum  tonnage  of  12.3,368  tons  of  coal 
annually  ;  (  f )  of  a  sub.st;inti;il  improvement  in  load  factor 
at  the  .super-generating  stations  by  the  gain  in  diversity. 

Again,  consider  the  66,000-volt  lines  linking  the 
regional  generating  center  at  Philadelphia  with  the  dis- 
triljuting  corporations  at  Camden,  Norristown  and 
Wilmington  to  be  in  operation  and  additional  capacity 
at  the  distributing  centers  to  be  required.  The  installa- 
tion of  new  transformers  or  the  changing  of  taps  of 
exi.sting  transformers,  if  designed  and  installed  for  such 
an  emergency,  to  operate  at  114,000  volts  star  instead 
of  66,000  volts  delta  will  increase  the  cTrryinq:  capacity 
of  the  net  work  from  40,000  kva.  to  70,000  kva.,  or 
approximately  7.5  per  cent,  which  is  adenuite  for  the 
normal  growth  or  demands  for  power  in  the  Philadel- 
phia region  until  (a)  the  ultimate  development  of  the 
super-power  station  at  the  mine  already  under  con- 
sideration and  (b)  the  construction  of  a  220,000-volt 
trunk  to  provide  flexibility  and  assure  interchange  of 
energy  between  regional  generating  centers. 

Co-ordination  and  unification  in  the  operation  of 
existing  utilities  is  the  answer  to  the  present  and  future 
requirements,  based  upon  an  immediate  call  for  100,000 


kva.,  a  demand  for  80,000  kva.  additional  by  1923  and 
another  call  for  100,000  kva.  by  1925,  in  the  region 
embracing  Delaware,  New  Jersey  and  eastern  Penn- 
sylvania. Such  an  emergency  may  be  met  by  (a)  the 
development  of  the  Chester  and  Delaware  generating 
stations  to  their  ultimate  capacity  of  120,000  kva.  and 
180,000  kva.  by  1928,  and  (b)  the  rebuilding  and 
expansion  of  the  Harwood  or  Hauto  generating  station 
of  the  Lehigh  Power  Securities  Corporation,  or  (c) 
the  construction  of  the  first  unit  of  a  power  plant  at 
the  mine  rated  at  250,000  kva.  to  500,000  kva.,  and  (d) 
the  construction  by  1926  of  a  double-circuit  No.  4/0 
aluminum-steel-cable  220,000-volt  tower  line  from  the 
Hauto,  Harwood  or  super-plant  at  the  mine  to  the 
switching  station  at  Bala,  Pa.,  tying  in  at  this  point 
with  the  66,000-114,000-volt  network. 

The  program  as  outlined  involves  certain  capital 
investment,  (a)  for  the  ultimate  development  of  the 
tidewater  generating  station  and  (b)  for  the  plant 
at  the  mine  and  its  transmission  trunk.  The  invest- 
ment, however,  is  more  than  justified  when  consideration 
is  given  to  the  comprehensive  data  compiled  by  R.  J. 
McClelland,*  in  which  he  compared  the  relative  economy 
of  a  250,000-kva.  plant  at  the  mine  and  the  necessary 
transmission  system  with  an  equivalent  410,000  kva.  in 
local  central  stations.  The  former  entailed  an  estimated 
investment  of  $45,500,000  against  $56,500,000  for  the 
latter,  and  an  annual  expense  of  10,000,000  and  a  cost 
per  kilowatt-hour  of  5.4  mills  for  the  plant  at  the  mine 
compared  with  $13,900,000  and  7.5  mills  per  kilowatt- 
hour  for  the  several  local  stations. 

An  analysis  of  these  figures  points  to  advantages 
mutual  to  the  operator  and  to  the  financial  supporter  of 
aggressive  utilities  and  of  essential  economic  value  to 
the  nation.  The  facts  assuring  the  carrying  out  of  the 
plan  for  the  centralization  of  power  generation  in  exist- 
ing tidewater  stations  (with  future  demands  to  be 
cared  for  by  transmission  over  high-potential  buses  to 
distributing  centers)  are  (1)  the  saving;  that  is,  the 
difference  between  the  expense  incident  to  the  construc- 
tion of  a  250,000-kva.  plant  at  the  mine  and  its  essential 
transmission  system  and  the  sum  necessarj'  to  provide 
an  equal  capacity  of  410,000  kva.  in  local  central 
stations;  (2)  the  decrease  in  the  unit  generating  cost 
per  kilowatt-hour,  approximately  39  per  cent;  (3)  the 
gain  in  spare  and  reserve  capacity  by  interconnection; 
(4)  the  saving  in  transportation  of  some  1,300,000  tons 
of  coal,  and  (5)  the  sum  available  for  interest  charges 
upon  capital  investment,  a  direct  result  of  the  elimina- 
tion of  $2  860,000  of  transportation  charges. 

The  evidence  as  stated,  when  considered  with  reference 
to  the  present  and  proposed  transmission  network, 
.-hculd  be  adequate  (1)  effectually  to  restrain  the 
financing  and  erecting  of  isolated  tidewater  steam 
generating  stations  remote  from  the  mine  other  than 
thnse  now  under  construction  in  Philadelphia;  (2)  to 
require  such  co-operation  between  the  managements  of 
neighboring  and  regional  utilities;  (3)  to  call  for  uni- 
fication of  operation  of  the  utilities  here  considered; 
(4)  to  require  the  creation  of  regional  generating  cen- 
ters; (5)  to  demand  unificiition  of  frequencies  as  well 
as  transmission  and  ilistribution  potentials,  and  (6)  to 
permit  the  burning  of  such  fuels  as  will  make  possible 
the  marketing  of  coal  of  high  calorific  value  for  domestic 
purposes  until  the  period  comes  when  the  construction 
of  additional  250,()00-kva.  generating  units  shall  require 
the  utiliEation  of  the  annual  output  of  the  mine. 


•Sec  Electrii'AI.  World,  July  20,  1918,  ]r.\gc  101. 


Electrical  Features  of  Springclale  Plant 

Balanced  Relay  Protection  Is  Applied  to  Generators,  Whereas  Line  Switches  Open  on  Overload 
Precautions  Taken  to  Prevent  Spread  of  Trouble  from  Any  Switch  or  Bus- 
Station  Load  Indicators  Used  in  Various  Parts  of  Station 

By  GEORGE  S.  HUMPHREY 
Electrical  Engineer  Went  I'enn  Power  Company 
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SPECIAL  TWIN  TOWERS  REX;EIVING  LINES  FROM  SPRINGDALE  POWER  STATION  ACROSS  THE  ALLEGHENY  RIVER 


UNIT  layout  and  operation  of  the  station,  the 
working  of  the  plant  at  hijrh  power  factor 
in  combination  with  stations  on  the  system 
and  a  particularly  careful  arrangement  of 
the  energy  supply  for  auxiliary  drives  and  excitation  are 
exemplified  in  the  design  of  the  Springdale  plant  of  the 
West  Penn  Power  Company,  an  account  of  which  was 
given  in  Electrical  World  last  week.  This  account  of 
the  electrical  layout  of  the  station  is  now  completed  with 
a  discussion  showing  how  the  units  function  in  case  of 
trouble  originating  within  the  station  or  outside  of  the 
plant,  the  description  of  measures  taken  to  prevent  the 
spread  of  trouble  which  may  be  developed  in  any  switch 
or  compartment  and  other  uniciue  devices  designed  espe- 
cially for  this  plant,  such  as  a  large  station  load  indicator 
which  is  installed  in  the  boiler  room  and  at  other  im- 
portant points  about  the  station  and  system. 

Physical  Arrangement  of  Equipment 

Energy  is  carried*  from  the  main  generators  under 
the  turbine-room  floor  up  compartments  in  the  fire 
wall  between  the  turbine  room  and  boiler  room  and 
under  the  main  switch  floor  to  the  11,000-volt  generator 
switches  by  open  bare  busbar  construction.  From  the 
11,000-volt  transformer  switches,  which  are  on  the 
same  floor,  single-conductor  varnished-cambric-insulated 
cables  run  through  fiber  conduits  down  the  river  wall 
of  the  turbine  room  and  through  a  self-supporting  rein- 
forced-concrete  conduit  line  to  outdoor  transformers. 
The  25,000-volt  leads  are  stretched  from  the  transformer 
structure  to  the  building  wall,  where  they  pass  through 
wall  bushings  and  are  carried  across  the  main  switch 


•See  cross-section  o(  station.  Buectricai.  World,  SepL  25.  1920. 
page  627. 


room  to  the  25,000-volt  switch  compartments.  From  the 
25.000-volt  oil  switches  the  circuits  pa.ss  up  and  through 
the  walls  of  the  monitor  to  the  lightning  arre.sters  on 
the  roof.  From  here  part  of  the  circuits  go  across  the 
Allegheny  River,  with  a  span  of  1,450  ft.  (442  m.), 
using  silicon  bronze  conductors,  and  the  others  pass 
between  the  smokestacks,  from  which  they  are  sup- 
ported, to  the  transmission  lines  which  run  along  the 
public  highway  at  a  distance  of  1,000  ft.  (305  m.)  from 
the  power  house. 

The  2,300-volt  cables  extend  from  the  transformers 
back  through  the  concrete  conduit  structure  and  under 
the  turbine-room  floor  to  the  2,.300-volt  concrete  bus 
structure  between  the  turbine  room  and  boiler  room. 

The  water  circulated  through  the  cooling  coils  is  first 
filtered  and  treated  by  a  water-treating  plant,  which  is 
installed  under  the  transformer  platform. 

The  reactance  of  the  main  transformers  is  approxi- 
mately 5  per  cent,  and  that  of  the  house  transformers 
G  per  cent. 

Balanced  Relays  Protect  Generators  and 
Transformers 

The  main  generators,  house  generator,  main  exciter 
motor,  main  transformers  and  house  transformers  are 
protected  by  balanced  relays  and  are  therefore  auto- 
matically disconnected  in  case  of  internal  failure.  The 
current  transformers  are  installed  so  that  as  much  as 
possible  of  the  wiring  is  protected  by  these  relays. 
However,  the  generators  and  transformers  are  not  pro- 
tected against  overload.  In  case  more  current  flows 
from  one  terminal  of  the  generator  than  from  the  other 
terminal  of  the  same  winding  a  multi-circuit  relay 
operates  to  disconnect  the  generator  from  the  bus,  from 
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the  transformers  and  from  the  neutral,  stop  the  venti- 
lating fan,  and  then  to  open  the  generator  field.  Un- 
balanced current  in  the  main  transformers  will  open 
the  two  25,000-volt,  the  two  11,000-volt  and  the  neutral 
circuit  breakers  of  the  transformers  in  trouble.  The 
balanced  relays  are  set  for  1.5  amp.,  so  they  will  operate 
on  a  comparatively  small  unbalance  and  thus  discon- 
nect defective  apparatus  with  as  little  damage  as  pos- 
sible. 

The  25,000-volt  transmission  lines  are  protected  by 
means    of   Westinghouse   type    CO    inverse    time-limit 


To  Terminal 
Board  " 
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LOCATION  OF  RESISTANCE  COILS  FOR  DETECTING  INTERNAL 

TEMPERATURES  IN  GENERATORS  AND  TRANSFORMERS 

The  resistance  forms  one  element  in  a  Wheatstone  bridge 
scheme,  and  temperatures  are  read  on  switchboard  ammeters 
graduated  to  read  temperature  directly. 

overload  relays,  as  are  also  the  2,300-volt  circuits.  The 
25,000-volt  circuit  breaker  which  connects  each  trans- 
former bank  to  the  transfer  bus  also  has  an  overload 
relay  to  protect  a  transmission  line  when  it  is  being 
supplied  from  the  transfer  bus. 

The  25,000-volt  lightning  arresters  are  Westinghouse 
impulse-gap,  four-tank,  electrolytic  arresters  with  choke 
coils,  and  a  "dip"  in  the  leads  to  the  arresters.  Experi- 
ence on  the  West  Penn  system  indicates  that  there  is 
considerable  benefit  in  bringing  a  line  conductor  straight 
to  an  arrester  and  then  taking  it  straight  back  on  itself 
for  a  few  feet,  and  this  is  referred  to  as  a  "dip."  The 
lightning  seems  to  follow  a  straight  path  through  the 
arrester  rather  than  suddenly  reverse  its  path  around 
the  .360-deg.  turn. 

Each  section  of  the  11,000-volt  bus  has  an  electrolytic 
arrester  to  protect  the  generators  against  surges. 

Grounding  Device  for  Protecting  Workmen 

,A  new  type  of  grounding  device  has  been  developed 
for  grounding  the  25,000-volt  lines  when  it  is  desired 
to  work  on  them.  This  device  consists,  for  each  circuit, 
of  three  knife  switches  mounted  on  top  of  the  bus 
structure  and  controlled  from  a  single  handle  mounted 
in  the  corresponding  switch  cell.  This  switch  is  elec- 
trically locked  in  the  open  position  when  the  line  is  alive 
by  means  of  current  supplied  by  a  25,000-volt  potential 
transformer  connected  on  the  line  side  of  the  circuit 
breaker.  When  the  handle  is  in  the  closed  position  it 
opens  the  closing  circuit  for  the  corresponding  circuit 
breaker.  Thus  it  is  impossible  to  ground  the  line  unless 
the  circuit  breaker  is  open,  and  it  is  impossible  to  close 
the  circuit  breaker  when  the  line  is  grounded.  Each 
of  these  line-potential  transformers  also  lights  a  lamp 
on  the  switchboard,  so  that  the  operator  can  tell  whether 
or  not  the  line  is  charged  from  the  other  end  when  the 
station  line  circuit  breaker  is  open. 

One  set  of  busbar   reactors   rated  at  6  per  cent   at 
2,000  amp.  with  75  deg.  C.  temperature  rise  is  installed 


in  the  11,000-volt  bus  between  the  two  main  generators, 
and  it  is  intended  to  place  reactors  in  this  bus  between 
units  as  the  station  grows. 

The  operating  room  is  on  the  main-switch  floor,  which 
is  two  floors  above  the  turbine  room.  The  operator  can 
see  none  of  the  apparatus  which  is  controlled  by  him 
and  must  depend  on  signals  and  the  telephone  for  com- 
munication with  the  turbine  room  and  other  points 
about  the  plant. 

The  switchboards  in  the  operating  room  are  arranged 
in  five  groups.  One  group  contains  four  generator 
panels,  which  are  of  the  benchboard  type  with  indicat- 
ing instruments  on  the  front  vertical  section  and  relays 
and  curve-drawing  meters  on  the  back  of  vertical  panels 
placed  4  ft.  (1.2  m.)  back  of  the  front  panels.  Another 
group  contains  the  25,000-volt  line  and  transformer 
panels  and  a  25,000-volt  neutral  panel;  a  third,  the 
2,300-volt  auxiliary  panels';  a  fourth  group,  the  exciter 
panels  and  voltage  regulators,  and  the  fifth  group,  the 
panels  for  distributing  the  control  and  lighting  circuits. 

The  switch  control  circuits  are  so  arranged  that  the 
automatic  tripping  of  any  switch  will  ring  a  bell,  which 
will  keep  ringing  until  the  operator  has  turned  the  cor- 
responding control  handle  to  the  trip  position.  Should 
a  number  of  switches  open  automatically  at  the  same 
time  the  bell  will  keep  ringing  until  the  operator  has 
cleared  the  last  switch.  Thus  there  is  no  chance  for 
him  to  believe  he  has  entirely  taken  care  of  the  trouble 
by  attending  to  only  one  switch,  although  this  would 
stop  the  ringing  of  the  bell  unless  special  provision  were 
made  against  it  as  was  done  in  this  case.  In  this  sta- 
tion a  green  light  indicates  that  a  switch  is  closed  and 
a  red  light  that  the  switch  is  open,  which  is  opposite  to 
practice  in  most  power  plants.  The  West  Penn  system 
has  always  been  operated  on  the  theory  that  the  normal 
condition  for  a  switch  is  closed  and  the  abnormal  posi- 
tion is  open,  and  the  red  light  is  to  call  the  operator's 
attention  to  the  abnormal  condition.  When  a  switch 
opens  automatically  the  green  light  is  extinguished, 
while  the  red  lamp  is  lighted  and  remains  lighted  until 
the  .switch  is  again  closed  or  the  control  handle  is  turned 
to  the  trip  position,  when  it  also  is  extinguished  and 
the  alarm  bell  simultaneously  stops  ringing. 

Indicators  of  Total  Station  Load 

A  device  has  been  provided  which  is  actuated  by  the 
totalizing  wattmeter  and  operates  instruments  having 
36^in.  (90-cm.)  dials  to  indicate  the  total  station  load, 
such  instruments  being  installed  in  the  system  opera- 
tor's office  and  at  several  points  in  the  turbine  i*oom 
and  boiler  room,  those  in  the  boiler  room  being  ar- 
ranged so  that  they  can,  in  addition,  be  adjusted  by  the 
system  operator  to  show  contemplated  increase  or  de- 
crease in  load. 

In  the  basement  are  railway  machines  and  a  railway 
board  consisting  of  twelve  panels.  Clocks  of  recording 
instruments  wherever  possible  are  synchronized  and 
controlled  from  a  Warren  master  clock  placed  in  the 
operating  room.  Tracing  the  sequence  of  various  opera- 
tions recorded  by  these  instrumnts  in  case  of  trouble 
is  greatly  facilitated  by  thus  having  all  clocks  continu- 
ously synchronized. 

All  the  main  generators  and  the  house  generator 
are  provided  with  Westinghouse  automatic  voltage 
regulators. 

The  emergency  lighting  circuits,  which  supply  energy 
to  the  lamps  most  vitally  needed  in  case  of  trouble,  are 
ordinarily   supplied    from   alternating  current,   and   an 
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automatic  throw-over  switch  is  provided  which  throws 
them  over  to  a  storage  battery  if  there  is  an  interrup- 
tion of  two  seconds  in  the  alteniatinp-current  supply. 
The  battery,  which  consists  of  120  type  E-17  "Exide" 
cells,  also  operates  the  circuit  breakers. 

The  25,000-volt  conductors  are  all  open  wiring  with- 
out insulation  except  that  micarta  tubes  are  placed  over 
the  leads  between  the  disconnecting  switches  and  buses 
to  prevent  arcs  from  traveling  from  the  disconnecting 
switches  to  the  bus.  The  conductors  indoors  are  of 
copper  tubing,  and  the  busbars  consist  of  two  l-in.  x 
2-in.  (0.6-cm.  x  5-cm.)  bars.  All  indoor  insulators  are 
porcelain  posts,  which  have  a  dry  flash-over  of  135,000 
volts  and  will  withstand  a  cantilever  pull  of  1,500  lb. 
(680  kg.).  There  are  barriers  placed  between  the-  indi- 
vidual 25,000-volt  circuits  but  not  between  individual 
phases,  the  spacing  between  which  is  32  in.  (81  cm.). 
The  25,000-volt  bus  structure  is  of  reinforced  concrete, 
weighs  2,400  lb.  per  foot  (3,568  kg.  per  meter)  of 
length,  is  130  ft.  (39.6  ni.)  long,  and  is  supported  ai 
intervals  of  21  ft.  9  in.  (G.4  m.).  over  which  distance 
it  is  self-supporting  as  a  beam. 

The  11.000-volt  conductors  consist  of  flat  bars  mounted 
on  porcelain  insulators  with  concrete  or  brick  barriers 
between  individual  phases  at  all  points,  with  the  ex- 
ception of  the  leads  to  the  transformers,  which  are 
single-conductor  varnished-cambric  cables  with  ii-in. 
(96-mm.)  insulation  and  a  double  braid.  The  11, 000- volt 
bus  and  switch  structure  is  of  concrete.  The  2,300-volt 
wiring  consists  of  single-conductor,  varnished-cambric 


braided  cables  in  fiber  conduits  laid  in  floors  and  walls. 
The  control  wiring  consists  of  multiple-conductor 
rubber-covered  cables  in  iron  conduits. 

A  double-circuit  steel  tower  transmission  line  21 
miles  (33  km.)  long,  using  No.  4  0  copper  conductors  and 
insulated  for  130,000  volts,  has  been  constructed  from 
Springdale  to  a  point  near  Greensburg.  This  line  is 
now  operated  at  25,000  volts. 

When  further  extensions  shall  be  made  to  the  station, 
it  is  the  intention  to  distribute  the  additional  power  at 
130,000  volts.  The  step-up  substation  will  be  entirely 
out  of  doors  and  will  be  between  the  turbine  room  and 
the  river.  A  step-down  substation  will  then  be  con- 
structed, and  the  voltage  of  the  steel-tower  line  will  be 
increa.sed  to  130,000.  Another  130,000-volt  double- 
circuit  transmission  line  will  be  run  northward  from 
Springdale  to  supply  the  territory  served  by  the  West 
Penn  on  both  sides  of  the  Allegheny  River.  It  is  prob- 
able that  the  present  number  of  25,000-volt  circuits 
will  take  care  of  the  power  that  can  economically  be 
served  from  the  station  at  this  voltage.  It  is  the  inten- 
tion eventually  to  interconnect  the  stations  of  the  com- 
pany by  means  of  130,000-volt  transmission  lines. 

The  station  proper  was  designed  by  Sanderson  & 
Porter,  consulting  engineers,  of  New  York,  and  was 
built  by  the  West  Penn  Power  Company  under  the 
supervision  of  the  consulting  engineers.  The  25.000- 
volt  installation  and  the  transmission  lines  were  de- 
signed and  constructed  by  the  engineers  of  the  West 
Peim  Power  Company. 


Utilizing  Hydro-Electric  Energy  in  Sweden 

Interesting  Experience  with  Extensive  High-Tension  System  of  the  Swedish 
Government  The  Method  of  Grading  Station  Insulation  and  Studies  of 
Lightning  Trouble  Are  Featur-s  -Plans  for  200, 000-Volt  Transmission  Lines 


THE  utilization  of  Sweden's  natural  resources 
of  hydraulic  power  is  a  matter  of  immediate 
national  importance  owing  to  the  almost  com- 
l)lete  lack  of  hard  coal  within  the  country's 
borders.  The  management  of  all  state-controlled  water 
rights  therefore  has  been  intrusted  to  a  national  board. 
which,  under  the  name  of  the  Royal  Board  of  Waterfalls 
(Kungl.  Vattenfallsstyrelsen"),  reports  directly  to  the 
Minister  of  Coninuinication.  At  present  the  Board  of 
Waterfalls  controls  some  250,000  kw.  of  installed  gener- 
ating capacity  aid  distributes  yearly  some  eight  or  nine 
hundred  million  kilowatt-hours  of  electric  energy  to 
almost  every  industry,  city,  village  and  farm  within  a 
large  area  in  middle  southern  Sweden  and  also  to  the 
mining  districts  in  the  far  north.  The  map  shows  the 
extension  of  the  present  high-tension  transmission  sys- 
tem and  also  a  system  of  extra-high  tension  trunk  lines 
now  under  con.struction. 

Experience  in  the  operation  of  this  system  shows 
that  only  four  faults  have  developed  in  135  generator- 
years,  and  little  trouble  has  occurred  in  transformers, 
excepting  during  the  war,  when  faults  increased  to  40 
per  cent  of  the  number  of  certain  transformers  in 
service  for  one  year,  owing  to  substitute  material  used 
in  construction.  From  3  to  5  per  cent  trouble  is  said 
to  represent  normal  operation  of  transformers.  Grading 
of  suspension  insulators  for  50-kv.  and  70-kv.  lines  has 


been  adopted,  and  six  uniis  per  string  are  used  for  the 
latter  voltage.  The  general  method  of  insulation  dis- 
penses with  horn  gaps,  and  a  scheme  of  so  grading  the 
insulation  has  been  adopted  that  the  most  accessible 
insulators,  at  the  station,  will  break  down  first.  Thus 
the  line  insulators  have  a  high  factor  of  safety.  This 
method  is  said  to  have  proved  highly  satisfactory. 

The  Swedish  state  of  old  held  certain  important  water 
rights  in  the  Gota  Alv,  the  outlet  of  Lake  Viinern  into 
Kattegat,  a  part  of  the  North  Sea.  It  is  expected  that 
after  complete  development  between  250,000  kw.  and 
300,000  kw.  will  be  utilized  in  this  stream.  Plans  had 
already  been  laid  down  in  the  earlier  years  of  the  cen- 
tury for  a  wholesale  development  of  the  falls  of  TroU- 
hattan,  in  Gota  Alv,  and  early  in  1910  the  first  generat- 
ing unit  was  put  into  service.  At  Trollhiittan  there  are 
now  in  operation  thirteen  hydro-electric  units  of  9,000 
lew.,  representing  a  total  of  about  115,000  kw.  installed 
capacity.  The  next  task  of  the  Board  of  Waterfalls  was 
to  build  a  hydraulic  station  in  the  wilderness  north  of 
the  Arctic  Circle.  In  connection  with  the  electrification, 
in  1913-15,  of  the  important  ore-hauling  state  railroad 
between  Kiruna  and  Riksgransen,  at  the  Norwegian 
border,  the  interesting  subterranean  power  station  at 
Porjus  was  constructed.  Porjus  now  puts  some  20.000 
kw.  single-phase  power  at  the  dispo.sal  of  this  railroad, 
and    supplies    the    large    iron    mines   at    Gellivara    and 
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Kiruna  and  the  electrochemical  industries  at  Porjus  with 
about  35,000  kw.  over  a  three-phase  system.  The  next 
development  was  the  Alvkarleby  station,  on  the  river 
Dalalven,  about  90  miles  (140  km.)  due  north  of  Stock- 
holm, with  55,000  kw.  generating  capacity,  and  among 
recent  acquisitions  is  the  Motala  plant,  which  is  not  yet 
completed.  The  latter  station  has  a  rather  small  all-day 
capacitj',  but  because  of  its  advantageous  situation 
between  Lake  Boren  and  Lake  Vattern  it  is  intended  as 
a  peak-load  station  with  synchronous  capacity  of  30,000 
kva.  There  is  also  a  30,000-kw.  steam-driven  reserve 
station  at  Va:.  'eras,  intended  to  supplement  the  Troll- 
hattan  and  Alvkarleby  systems  during  periods  of  water 
shortage. 

At  the  congress  of  electrical  engineers  and  physicists 
gathered  in  Copenhagen  Aug.  31-Sept.  3  to  commemo- 
rate Oersted's  electromagnetic  discoveries  Waldemar 
Borgquist,  head  of  the  electrical  construction  and  plant 
of  the  Royal  Swedish  Board  of  Waterfalls,  gave  an 
interesting  resume  of  operating  results  during  the  ten 


faults  and  one  mechanical  fault  have  been  noted,  the 
two  rotor  faults  in  fact  being  caused  by  accidental  ex- 
posure to  moisture  during  the  period  of  construction. 
In  the  beginning  ice  expansion  caused  some  trouble  in 
winter  time,  but  thanks  to  special  equipment,  including 
ice  deflectors  and  electrically  heated  gratings,  hydraulic 
reliability  now  is  practically  100  per  cent. 

In  250  transformer-years,  counting  only  the  bigger 
units,  there  has  been  only  one  mechanical  fault,  but 
cooling-water  coils  sometimes  showed  a  tendency  to  leak 
and  had  to  be  looked  after.     In  certain  large  lots  of 


FIG.  1 — ELECTRICAL  SUPPLY  FOR  RAILWAYS  AND  INDUSTRIES  IN   MIDDLE  SOUTHERN  SWEDE:N 
This  sy.stem  ha.M  been  ilisiKticl.  built  ;inil  operated  by  the  Royal   Board  of  Waterfalls  for  tbe  Swedish  government. 


or  more  years  of  operation  of  the  board's  vast  power 
distribution  systems.  He  also  touched  upon  some  far- 
reaching  plans  for  the  future. 

At  present  there  are  about  5,000  km.  (3,100  miles)  of 
high-tension  lines,  the  speaker  said — namely,  1,100  km. 
(G80  miles)  for  a  tension  of  70,000  to  80,000  volts,  800 
km.  (500  miles)  for  40,000  to  50,000  volts,  and  3,100  km. 
(1,920  miles)  fo  10,000  to  20,000  volts.  There  are 
installed  thirty  large  generating  units  and  300  trans- 
formers of  100  kva.  to  5,000  kva. 

Most  of  this  equipment  has  been  in  service  uninter- 
ruptedly for  six  or  seven  years,  but  in  a  total  of  135 
generator  years  only  one  stator  and  two  rotor  winding 


smaller  and  medium-sized  20,000-volt  transformers 
bought  during  the  war,  however,  the  fault  frequency  has 
been  much  higher,  emphasizing  the  detrimental  effects 
of  the  use  of  war  substitutes.  In  such  transformers 
the  fault  frequency  ranged  all  the  way  from  15  per  cent 
(that  is,  15  faults  per  100  transformers  in  a  year)  up 
to  40  per  cent,  while  in  pre-war  installations  on  similar 
duty  the  fault  frecjuency  had  been  only  2  to  3  per  cent, 
or  even  lower.  As  a  standard  for  good  transformers 
the  speaker  suggested  a  fault  frequency  of  less  than  3  to 
5  per  100  transformers  per  year  during  the  first  ten 
years  of  service  for  each  transformer.  Medium-quality 
transformers  should  give  from  5  to  10  per  cent  fault 
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frequency,  while  transformers  giving  more  than  ten 
faults  per  100  transformer  years  must  be  considered  as 
not  up  to  trade  recjuirements. 

All  the  newer  70,000-volt  lines  in  the  system  and 
most  of  the  50,000-volt  lines  are  provided  with  suspen- 
sion insulators,  with  six  and  five  units  per  string  respec- 
tively. The  units  are  of  a  special  design,  developed 
after  extensive  researches  in  the  board's  high-tension 
laboratory  at  Alvkarleby,  and  are  graded  so  as  to  give 
a  reasonably  even  distribution  of  voltage  over  the  string. 
On  the  high-tension  lines  of  the  Eastern  system  the 
fault  frequency  has  been  kept  down  to  one  fault  per 
year  for  500  km.  (310  miles).  In  spite  of  the  severe 
climatological  conditions  of  northern  Sweden,  only  one 
fault  per  year  for  100  km.  (62  miles)  has  been  reported 
from  the  Porjus  70,000-volt  lines.  However,  on  certain 
older  .50,000-volt  stretches,  insulated  with  two  or  three 
units  per  string  and  running  close  to  the  western  coast 
line,  the  fault  frequency  has  been  enormously  larger, 
possibly  owing  to  the  salt  winds  from  the  sea,  and  up  to 
one  fault  per  year  for  6  km.  (3.7  miles)  has  been  ob- 
served on  the  line  from  Trollhiittan  to  Gothenburg, 
necessitating  reinsulation  with  five-unit  strings.  Lines 
operated  at  40,000  volts  and  below  and  some  50,000-volt 
divisions  are  provided  with  pin-type  insulators  and 
naturally  show  a  somewhat  higher  fault  frequency  than 
modern  suspension-insulator  lines.  On  wood-pole  lines 
there  has  been  on  an  average  one  fault  per  year  for  40 
km.  (25  miles) — half  of  the  number,  however,  having 
been  due  to  falling  trees— but  certain  50,000-volt  steel- 
tower  lines  have  shown  up  to  one  electrical  fault  per 
year  for  20  km.  (12.5  miles). 

The  Board  of  Waterfalls  has  equipped  all  newer  plants 
according  to  a  rule  which  may  be  called  the  principle  of 
graded  insulation.  It  is  part  of  the  system  not  to  use 
any  horn  gaps  or  other  lightning  arresters.  The  insula- 
tion is  not  uniform  over  the  entire  plant,  but  system- 
atically tapered.  The  weakest  points  in  the  system 
are  the  switching-station  insulators,  which  may  easily 
be  kept  under  continuous  inspection  and  in  case  of  a 
breakdown  may  be  quickly  replaced.  All  bushings  and 
series  apparatus  are  designed  for  considerably  better 
insulation,  since  a  failure  here  causes  longer  interrup- 
tions. The  transformer  windings  are  insulated  so  as 
to  be  able  to  stand  brief  overvoltages  still  better  than 
the  bushings,  and  the  line  insulators,  finally,  are  made 
with  as  high  a  factor  of  safety  as  economy  permits. 
Owing  to  this  grading  of  the  insulation  electrical  surges 
which  occur  in  the  neighborhood  of  a  station  will  very 
seldom  cause  any  transformer  breakdowns,  but  the  elec- 
trical faults  have  instead  a  tendency  to  appear  in  the 
switching  station  insulators,  where  the  trouble  may 
easily  be  found  and  remedied.  Experience  has  sho\vn 
that  the  system  works  very  well  and  that  the  grading 
in  no  way  causes  any  alarming  increase  in  the  total 
number  of  disturbances. 

Horn  Gaps  Are  Considered  Hazardous 

Mr.  Borgquist  remarked  that  he  is  as  often  asked 
just  why  he  prefers  to  use  the  busbar  insulators  as 
electrical  safety  valves  instead  of  horn  gaps  or  similar 
devices.  The  reply,  he  said,  is  this:  In  order  to  make 
horn  gaps  effective  at  all,  they  must  be  adjusted  to 
about  80  per  cent  of  the  breakdown  voltage  of  the  weak- 
est insulation  in  the  system,  and  the  gaps  then  tend  to 
pick  up  a  great  many  disturbances  which  ordinarily 
would  have  been  perfectly  harmless.  The  effect  thus 
virtuallv  is  a  considerable  decrease  in  the  over-all  elec- 


trical strength  of  the  plant,  which  reacts  very  unfavor- 
ably upon  reliability  of  service. 

A  survey  of  electrical  faults  on  the  Alvkarleby  system 
during  1916-18  gave  as  a  result  the  fault-frequency 
cun'e  in  Fig.  2.  During  the  winter  no  other  faults 
occurred  than  such  as  could  be  traced  back  to  accidental 
shortcomings  in  manufacture  of  the  equipment.  Ser- 
vice interruptions  of  unknown  origin,  insulator  failures 
and  so  on  began  to  be  prominent  during  the  late  spring, 
and  in  the  summer  there  was  a  decided  maximum  of 
disturbance,  while  the  fault  frequency  during  the 
autumn  gradually  fell  back  to  its  low  winter  value.  This 
periodicity  of  disturbance  clearly  indicates  that  the 
overwhelming  majority  of  unexplainable  faults  are  due 
to  atmo.spheric  disturbances  of  electrical  nature.  Much 
attention,  therefore,  has  been  devoted  to  a  study  of  the 
inter-relation  between  atmospheric  electricity  and  plant 
trouble,  and  in  this  connection  investigations  are  being 
made  of  the  electrical  field  in  the  neighlwrhood  of  the 
earth's  surface,  including  continuous  graphical  registra- 
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FIG.  2 — MOST  OF  STATION  TROUBLE  OCCURS  IN  SUMMER 
.Vverage  number  of  station   disturbances   during    19i6-18   in   the 
Alvkarleby  system  in  Sweden.     The  shaded  area  indicates  faults 
occurring  during  tliunderstorms. 

tion  of  the  potential  drop  in  the  air.  During  this  work 
it  at  once  became  evident  that  the  earth-field  gradient 
may  rise  to  enormous  values,  much  larger,  in  fact,  than 
heretofore  has  been  assumed  possible.  In  one  case  a 
drop  of  275,000  volts  per  meter  was  registered,  and 
gradients  of  the  order  of  hundreds  of  volts  per  centi- 
meter were  common  occurrences.  It  is  clear,  therefore, 
that  a  transmission  line  during  a  thunderstorm  will 
take  on  tremendous  electrical  charges,  if  it  is  grounded 
at  one  end.  A  sudden  lightning  discharge  will  liberate 
the  charge  on  the  line,  and  the  potential  of  the  line  con- 
ductors then  may  rise  momentarily  to  millions  of  volts 
to  ground.  That  any  operation  at  all  is  possible  under 
such  conditions  may  be  explained  only  by  the  assumption 
that  the  field  changes  take  place  not  instantaneously  but 
at  such  a  rate  that  the  charges  have  time  partly  to 
equalize  themselves  during  the  lightning.  The  main 
point,  therefore,  is  the  rate  of  change  of  the  potential 
gradient,  and  ju.st  now  a  method  is  being  tried  for 
direct  photographical  registration  of  the  time  derivative 
of  the  air  potential. 

In  concluding,  the  speaker  stated  that  conditions  dur- 
ing these  past  years  of  operation  in  no  way  have  indi- 
cated any  technical  difl[iculties  which  could  prevent  the 
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rational  working  of  such  widespread  and  ever-expanding 
transmission  systems  as  those  in  middle  southern 
Sweden,  nor  could  they  make  it  impossible  to  maintain 
in  such  systems  any  degree  of  service  reliability  neces- 
sary for  good  economy. 

The  two  big  systems  branching  out  from  the  Troll- 
hattan  and  the  Alvkarleby  stations  hitherto  have  been 
operated  independently,  but  they  will  soon  be  very 
effectively  linked  up  by  a  200,000-volt  tie  line  now 
under  construction.  This  line  will  preliminarily  be  pro- 
vided with  70-sq.mm.  (1,380,000-circ.mil)  copper  and 
will  be  put  in  operation  during  1921  at  120,000  volts. 
The  poles,  however,  are  designed  so  as  to  be  able  to  carry 
four  300-sq.mm.  (5,920,000-circ.mil)  copper  conductors, 
and  room  is  provided  for  200,000-volt  insulation.  As 
soon  as  the  need  for  greater  flexibility  arises  the  present 
conductors  will  be  replaced  by  the  heavier  material  and 
the  full  voltage  applied. 

This  trunk  line,  shown  on  the  map  by  heavy  dash 
lines,  is  intended  to  form  the  first  link  in  a  widespread 
system  of  super-high  tension  lines  to  span  Sweden  from 
east  to  west  and  from  north  to  south.  The  Board  of 
Waterfalls,  the  speaker  said,  even  considers  the  possi- 
bility of  an  economical  transmission  of  energy  from  the 
tremendous  hydraulic  resources  of  the  vast  wilderness 
in  the  far  north  down  to  the  densely  populated  industrial 
districts  in  southern  Sweden,  over  a  distance  of  more 
than  1,000  km.  (620  miles). 


Communal  Electric  Heating  System 

THE  city  of  Bergen,  on  the  west  coast  of  Norway, 
in  January,  1916,  suffered  very  heavily  from  a  fire 
which  totally  destroyed  369  houses.  The  city  authorities 
now  have  made  arrangements  for  the  rebuilding  of  the 
destroyed  districts  and  the  question  was  raised  as 
to  the  economical  possibility  of  electric  surplus-power 
heating  on  a  large  scale.  An  interesting  plan  for  an 
electric  hot-water  system  was  outlined  by  a  Norwegian 
engineer,  Mohr,  and  after  some  modifications  this  plan 
has  been  favorably  reported  by  the  authorities. 

The  city  owns  undeveloped  water  power  amounting  to 
about  100,000  hp.,  which  is  to  be  utilized  in  the  new 
scheme,  it  being  .shown  that  with  a  successive  develop- 
ment of  power  plants  the  sui^plus  power  should  be  amply 
sufficient  to  provide  all  heating  energy  needed  for  many 
years  to  come.  Each  city  block  is  to  have  its  own  water- 
heating  system,  consisting  of  a  large  hot-water  tank, 
placed  under  the  yard,  with  resistance  heaters  supplied 
from  a  7,500-voIt  three-phase  transformer  of  suitable 
size.  The  plan  also  calls  for  .special  mixing  tanks,  where 
the  cool  return  water  from  the  radiator  .system  can 
be  mixed  with  just  the  necessary  amount  of  hot  water 
from  the  heater  tank.  By  this  means  a  constant  tem- 
perature can  be  maintained  in  the  supply  water,  thus 
eliminating  any  inconveniences  due  to  temperature 
fluctuations  in  the  main  tank.  While  the  power  may  be 
entirely  shut  off  during  daytime,  or  at  least  during  peak 
hours,  the  surplus  energy  stored  in  the  big  tank  during 
the  night  may  be  utilized  for  heating  in  daytime. 

Each  tenant  will  have  to  pay  for  his  heat  according 
to  heat  meters  inserted  in  the  hot-water  supply  pipes 

A  detailed  description  of  the  planned  electric  heating 
system  was  given  by  Mr.  Mohr  in  Elektroteknisk 
Tidskrift.  Nos.  6,  7,  14-17,  and  32,  1919,  and  in  Teknisk 
Tidskrift.  Mekanik,  April  14,  1920,  H.  Theorell  took  up 
the  whole  matter  of  economical  electric  heating  for  a 
thorough  discussion. 


Readers '  Views  and 
Comments 


The  Radio  Compass  and  the  Guiding  Cable 

To  the  Editor  of  the  ELECTRICAL  WORLD: 

Sir:  In  your  issue  of  Sept.  4,  page  492,  an  item  was 
printed  on  "Ships  Successfully  Guided  Into  Harbor  by 
Radio  Detectors."  The  guiding  cable  mentioned  is  not 
a  radio  device,  though  the  term  has  been  mistakenly 
applied  by  a  number  of  publications.  It  operates  at 
an  audio,  not  radio,  frequency,  namely,  500  cycles,  and 
the  signal  is  picked  up  by  induction  purely.  The  guid- 
ing cable  is,  however,  auxiliary  to  a  purely  radio 
device,  the  radio  compass,  which  guides  the  vessel  to 
the  mouth  of  the  channel,  at  which  point  the  audio  cable 
is  found  and  followed  into  the  harbor.  S.  Kruse. 
Washington,   D.  C. 


Curricula  of  California  Institute  of  Technology 

To  the  Editor  of  the  Electrical  World: 

Sir:  My  attention  has  been  called  to  a  statement  in 
your  issue  of  Oct.  23,  page  833,  to  the  effect  that  in 
order  to  devote  more  time  to  technical  matters  the 
faculty  of  the  California  Institute  of  Technology  had 
eliminated  modern  languages  from  the  required  cur- 
ricula of  the  engineering  classes.  I  should  like  to 
correct  what,  from  our  point  of  view,  is  a  rather  serious 
error  in  this  statement.  The  action  of  the  faculty 
in  eliminating  modern  languages  from  the  various 
curricula  was  not  taken  in  order  to  devote  more  time 
to  technical  matters.  In  fact,  it  was  made  quite 
definite  by  resolution  at  the  time  the  action  was  taken 
that  the  proportionate  number  of  hours  in  the  cur- 
riculum previously  given  to  humanitarian  and  general 
studies  .should  not  be  reduced  by  the  elimination  of 
modern  languages.  It  was  the  thought  of  the  faculty, 
however,  that  the  time  that  had  been  given  to  modern 
languages  might  more  profitably  be  used  in  other 
humanitarian  subjects  and  subjects  of  general  informa- 
tion; and  in  the  new  schedules,  accordingly,  a  larger 
amount  of  time  than  before  is  devoted  to  English, 
history,  current  topics  and  economic  subjects.  A  rather 
thorough  general  geology  course  has  been  added,  and 
it  is  hoped  later  to  provide  general  informational  courses 
in  astronomy  and  biology.  EDWARD  C.  BARRETT. 

California  Institute  of  Technology, 
Pasadena,   Cal. 


Electricity,  Too,  Has  Its  Columbuses 

To  the  Editor  nf  the  ELECTRICAL  World: 

Sir:  Why  should  not  the  successful  celebration  of 
the  Oersted-Ampere  centenary  which  has  just  culmi- 
nated at  Ampere,  N.  J.,  lead  to  a  revival  of  interest  in 
electrical  biography  and  history  all  along  the  line  and 
be  the  forerunner  of  many  similar  commemorations  as 
r  occasions  arise?  The  human  element  which  interests 
men  so  strongly  in  geographical  discovery  and  explora- 
tion is  present,  too,  in  the  new  worlds  first  revealed  by 
devoted  and  intrepid  scientists  and  has  too  long  suffered 
neglect.  W.  C.  F. 

Brooklyn,  N.  Y. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Checking  ConiK'ctions  for  Parallel 


Op« 


leration 

BEFORE  putting  two  iilternators  in  parallel  for  the 
tirst  time  three  important  points  should  be  checked. 
These  are  the  engine-speed  regulation,  the  generator 
phase  rotation  and  the  reliability  of  the  synchroscope 
employed.  The  engines  should  be  tried  out  to  determine 
that  they  have  the  same  speed  at  no  load,  at  partial  load 
(say  one-half  load)  and  at  full  load.     If  this  is  not  true. 
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CONNECTIONS    FOR    CHECKING    PHASE    ROTATION    AND 
SYNCHROSCOPE   INSTALLATION 

adjustments  to  secure  the  same  speed  regulation  in  the 
two  units  must  be  made. 

Checking  phase  rotation  is  called  "phasing  out"  and 
can  be  done  in  several  ways,  as  follows:  (a)  Connect  a 
polyphase  induction  motor  to  the  bus  and  run  it  first 
on  one  generator  and  then  on  the  other.  If  it  runs 
in  the  same  direction  on  each  generator,  their  phase 
rotations  are  the  same,  (b)  Connect  one  generator 
directly  to  the  bus  and  connect  the  other  to  the  bus 
through  a  bank  of  lamps  across  each  break  of  its  main 
switch.  Use  enough  lamps  in  each  bank  to  stand  the 
full  bus  voltage  (see  drawing).  If  the  machines  are  of 
high  voltage  (over  550  volts),  use  a  step-down  ti-ans- 
former  suited  to  the  generator  voltage  in  place  of  each 
lamp  bank  and  put  a  lamp  across  the  low  side  of  each 
transformer.  These  will  then  w-ork  the  same  as  the 
lamp  banks.  Run  both  machines  at  full  speed  and  volt- 
age. If  the  phase  rotation  is  correct,  the  banks  of 
lamps  will  go  up  and  down  in  brightness  together.  If 
it  is  wrong,  they  will  alternate  with  one  another,  (c) 
Run  both  machines  up  to  full  speed  but  at  only  one- 
third  voltage  or  less.  Extra  resistance  in  the  fields 
may  be  necessary  for  this.  Then  close  both  main 
switches  to  the  dead  bus  and  note  the  action  of  the 
ammeters  on  each  machine.  To  make  this  test  it  is 
necessary  to  have  at  least  two  ammeters  for  each  gen- 


erator. If  all  the  ammeter  needles  swing  together,  the 
phase  rotation  is  correct,  but  if  they  swing  alternately 
it  is  wrong. 

If  the  phase  rotation  is  found  to  be  wrong  by  any  of 
these  tests,  change  it  by  reversing  the  leads  of  one  phase 
of  one  machine.  Then  check  the  rotation  again  to  be 
sure  it  is  right. 

To  check  the  synchroscope,  connect  one  machine  to 
the  bus  and  connect  lamp  banks  or  transformers  across 
all  breaks  of  the  main  switch  of  the  other,  as  in  (b) 
of  the  foregoing  paragraph.  Run  both  machines  at 
about  full  speed  and  voltage.  Watch  the  lamps  and  the 
synchroscope.  If  the  synchroscope  shows  the  machines 
in  phase  when  the  lamps  are  dark,  it  is  connected  cor- 
rectly.    If  not,  its  connections  must  be  changed. 

Small  plants  often  use  synchronizing  lamps  only, 
without  any  synchroscope,  both  light  and  dark  methods 
of  synchronizing  having  their  advocates.  As  the  phase 
rotation  must  be  made  right  by  permanently  connect- 
ing the  generator  leads  to  the  oil  switch,  it  is  sufficient 
to  have  the  lamps  in  the  permanent  indicator  connected 
to  one  phase  only  of  each  machine  and  not  to  all  phases. 
Reliance  Engineering  Company.  James  Dixon. 

Cleveland,  Ohio. 


Arrangement  for  Grounding  Lines  Before 
Working  on  Them 

FOR  grounding  lines  on  which  work  is  to  be  done  the 
device  shown  in  the  accompanying  drawing  has  been 
designed  for  use  in  place  of  chains  by  the  Utah  Power 
&  Light  Company,  Salt  Lake  City.  This  appliance  con- 
sists of  a  pole  6  ft.  (1.8  m.)  long  to  one  end  of  which 
is  attached  a  clamp  which  may  be  tightened  on  the  wire 
by  turning  the  pole.  To  this  clamp  is  attached  12  ft. 
(3.6  m.)  of  No.  2  extra-flexible  stranded  cable  which  is 
triple-insulated.  The  other  end  of  the  cable  terminates 
in  another  clamp  which  is  fastened  by  means  of  a  wing 


irofNUCt.riei. 
rof^."  Samson  Cor,  tZlffnsZld 

GROUNDING  CLAMP  IS  SECURED  ON   WIRE  BY  Tl'RNING 
WOODEN   HANDLE 

nut  to  one  of  the  members  of  a  steel  tower.  The  clamp 
which  holds  the  wire  is  made  of  a  double  hook  in  the 
shape  of  a  U.  This  hook  revolves  on  a  screw  spindle 
which  is  fastened  permanently  in  the  end  of  the  pole. 
On  the  outer  end  of  this  spindle  a  bar  is  pivoted  which 
fits  into  the  two  branches  of  the  hook.     In   using  the 
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device  the  two  branches  of  the  hook  are  placed  over  the 
wire  and  the  pole  is  turned  to  the  right.  This  forces 
the  arm  up  into  the  two  branches  of  the  hook,  clamping 
the  wire  tight.  The  pole  is  of  ash  treated  with  paraffin 
and  two  coats  of  varnish.  To  the  handle  end  of  the 
pole  is  attached  4  ft.  (1.2  m.)  of  1-in.  (6.4-mm.) 
Sampson  cord  with  a  A-in.  (13-mm.)  bit  snap  on  the 
end  and  two  1-in.  (25-mm.)  iron  rings  taped  to  the  cord 
at  distances  of  1  ft.  (0.3  m.)  and  3  ft.  (0.9  m.)  from 
the  snap  so  that  the  pole  may  be  hung  up  on  crossarms, 
etc.  When  grounding  a  line  the  tower  clamp  should  be 
attached  to  the  tower  before  hook  is  placed  on  wire ;  like- 
wise it  should  be  removed  after  hook  is  removed. 
Utah  Power  &  Light  Co.,  P.  P.  ASH worth, 

Salt  Lake  City,  Utah.  Distribution  Engineer. 

Power  Factor  Quickly  Read  from  Table 
Supplied  to  Metermen 

TO  ASSIST  metermen  in  calculating  the  power 
factor  of  a  balanced  three-phase  load  by  comparing 
the  speeds  of  the  two  elements  of  a  watt-hour  meter 
when  run  separately,  the  Northern  Virginia  Power  Com- 
pany supplies  them  with  a  card  such  as  is  reproduced 
here.    To  make  use  of  the  table  the  speed  of  the  slower 


POWER  FACTOR  DETERMINED  BY  CONNECTING 
HOUR  METER  ELEMENTS  ONE  AT  A  TIME 

WATT- 

ELEMENTS  ROTATING 

DIRECTION 

Speed  of  Slower 

in  Per  Cent 

( f  Srced 

of  Faster 

100  0 

84  7    

IN  SAME 

Power 

Factor, 

Per  Cent 

100  0 

99  0 

98  n 

97  0 

96  0 

95  0 

94  0 

.  .        93  0 

92  0 

91    0 

90  0 

89  0 

. .       88  0 

. .       87  0 

ELEMENTS  ROTATI 

OPPOSITE    DIRECT 

Speed  nf  Slower 

in  Per  Cent 

of  Speed 

of  Faster 

0.0 

13 

3  0 

4  1             

VG  IN 
IONS 

Power 

Factor. 
Per  Cent 
50  0 
49  0 

79.0 

74.7 

71.2 

68.4 

65  4 

48  0 
47  0 

5  4 

6  8 

46  0 
45  0 

8.2 

9.6 

11.0 

12.5 

13.9 

15.4 

16.9 

18.3 

19.9 

21.4 

23.0 

24.6 

26.2 

27.9 

29.5 

31.2 

32.9 

34.6 

36.4 

38.2 

40.0 

41.9 

43  8                           

44.0 

62.8 

60.6 

58. 4 

56.3 

54.4 

52.5 

50.7 

43  0 
42  0 
41   0 
40  0 
39  0 
38  0 
37  0 

49  0      

86  0 

36.0 

47  3 

. .       85  0 

35  0 

45.7 

44.1 

42  5 

. .        84  0 
.  .       83  0 
. .       82  0 

34,0 
33  0 
32  0 

41.0 

39  6      

..       81   0 
80  0 

31   0 
30  0 

38  1     

79  0 
..       78  0 
..       77  0 
76  0 
75  0 
74  0 
73  0 

29  0 

36.7 

35.3..-. 

33  9    

28  0 
27  0 
26  0 

32  5 

31  2        

25  0 

24  0 

29  8 

23  0 

28.5 

27.2 

25.9 

24.6 

23.3 

21.9 

20.7 » 

19.3 

IB.t 

72  0 

71   0 

70  0 

69  0 

.  .       68  0 

..       67  0 

..       66  0 

..       65  0 

64  0 

22  0 

45,8 

47  8 

21   0 
20  0 

49  8                   

19  0 

51.9 

54.0 

56.2 

58.4 

Mb 

63.0 

65.4 

67.8 

70.2 

72.7 

75.6 , 

78.4 

81    1 

18  0 
17  0 
16  0 
15  0 
14  0 

16  8    

63  0 

13  0 

15  6 

62  0 

12  0 

14.3 

13  0 

..       61   0 
60  0 

11.0 
10  0 

11.7 

10.4 

9.2 

7  9               

59  0 
..       58  0 
..       57  0 
..       56  0 

55  0 

9  0 
8  0 
7  0 
6  0 

1,  6           

84.3 

87.0 

90  1 

5  0 

5.3 

3  9                .... 

54  0 
53  0 

4  0 
3  0 

2   6 

1    5 

52  n 

51    0 

93,3 

96  7 

inno 

2  0 
10 
0  0 

Treating  Cross-Anns  with  Old 
Transformer  Oil 

TO  LENGTHEN  the  useful  life  of  cross-arms  an 
Ohio  company  has  developed  a  plan  for  impregnating 
them  with  discarded  transil  oil  and  then  painting  them. 
This  plan  seems  to  be  economical  and  effective.  In  1918 
the  company  had  just  bought  some  cross-arms  and  was 
investigating  preservative  treatments.  It  happened  that 
five  fifty-light  constant-current  transformers  had  just 

COST  OF  TREATING  CROSS-ARMS  WITH  OLD  TRANSIL  OIL  AND 

PAINT  IN  1918 

Per  100  .\mis,  Six-Pin,  8-ft.,  35-in.  x  4J-in.  Section 

Impregnation: 

25  gal.  oil 

Nine  hours'  eomiiiuii  labor 


element  is  determined  in  per  cent  of  the  speed  of  the 
faster  element.    Opposite  this  figure  in  the  table  will  be 
found  the  corresponding  power  factor.     When  one  ele- 
ment runs  backward  the  right  hand  column  is  used. 
Northern  Virginia  Power  Co.,  C.  C.  Moler, 

Winchester,  Va.  Superintendent. 


$5  00 
3  75 


Total $8  75 

Painting: 

25  lb.  white  lead $3  63 

1  i  gal.  linseed  oil 1  .  69 

1 8  hours'  common  labor 7.50 


Total $12  82 

First  cost  of  arm,  $1,08;    average  life,  eleven  years;   cost,  9.8  cents  per  year. 
Oiling  and  painting,  8.75  cents -f  12,82cents=  21.57  cents. 
Cost  of  treated  arm,  $1.08  +  $0,216  -  $1,296;    estimated  life,  fifteen  years; 
cost,  8.6  cents  per  year. 


been  junked  and  their  oil  was  not  considered  desirable 
for  use  elsewhere.  It  was  decided  to  experiment  with 
this  oil  as  a  preservative.  Accordingly  some  of  the  oil 
was  poured  into  a  sheet-iron  tank  having  a  capacity  of 
several  barrels  of  oil  and  twenty-five  to  thirty  cross- 
arms.  The  oil  was  maintained  at  150  deg.  to  175  deg. 
Fahr.,  and  the  arms  received  an  immersion  of  thirty 
minutes  or  more.  None  of  the  arms  showed  a  penetra- 
tion of  less  than  1  in.  (2.5  cm.)  on  any  surface.  The 
first  batch  of  arms  in  the  morning  was  allowed  to  heat 
up  with  the  oil  and  the  last  batch  at  night  was  left  in 
overnight,  the  result  being  complete  impregnation  of 
the  entire  cross-sectional  area  of  a  large  number.  All 
arms  were  Washington  fir,  standard  N.  E.  L.  A.  speci- 
fications. Some  12,000  locust  pins  were  also  treated  in 
the  same  way,  and  the  arms  and  pins  were  allowed  to 
stand  several  days  in  the  open  air  until  all  traces  of 
surface  oil  had  disappeared. 

When  setting  the  pins  they  were  first  smeared  around 
the  top  of  the  shank  with  a  heavy  mixture  of  white  lead 
and  linseed  oil  to  seal  thoi-oughly  the  top  of  the  arm 
against  the  admission  of  water.  Ill-fitting  or  imperfect 
pins  were  discarded.  After  setting  the  pins  the  entire 
arm  received  a  coat  of  white  lead  and  linseed  oil  of 
ordinary  consistency  and  was  allowed  to  dry  a  week. 

A  hard,  flinty,  wear-resisting  surface  resulted,  and 
after  more  than  two  yeai-s'  service  for  some  of  the  arms 
there  is  no  evidence  of  peeling  of  the  paint.  Probably 
the  entire  absence  of  surface  oil  when  painting  helped  to 
obtain  this  result.  It  is  thought  also  that  this  treatment 
imparted  a  certain  degree  of  flameproofing  to  the  arms. 
For  example,  a  defective  fu.sed  cut-out  recently  started 
a  6,900-volt  arc  across  the  face  of  an  arm.  The  arc 
hung  for  a  number  of  seconds  and  destroyed  the  cut-out, 
but  the  arm  did  not  catch  fire  and  except  for  a  slight 
surface  charring  was  not  damaged. 

The  cost  of  impregnation  and  painting  in  1918  is 
shown  approximately  in  the  accompanying  table. 
Although  a  value  of  20  cents  per  gallon  was  arbitrarily 
assigned  to  the  oil,  it  really  cost  nothing  as  it  would 
have  been  discarded.  The  tabulation  shows  a  cost  of  8.6 
cents  per  cross-arm  per  year,  allowing  a  fifteen-year  life. 

Columbus,  Ohio.  L.  C.  Peterman. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Starling  Switch  Moiinte*!  Directly  on 
Grinder  Frame 

INSTEAD  of  placing  the  starting  switch  shown  in  the 
accompanying  photograph  on  an  adjacent  column  it 
was  mounted  directly  on  the  frame  of  the  Norton 
grinder  in  the  East  Springfield  factory  of  the  Westing- 


two  cylinders  of  an  air  compressor  and  excited  from 
a  belt-driven  generator.  The  belt  came  off  the  exciter 
I)ullfy  and  the  synchronous  motor  winding  was  burned 
out  in  consequence.  After  losing  this  motor  the  con- 
cern solved  the  difficulty  by  exciting  the  synchronous 
motor  from  a  motor-generator  set  as  described.  By 
means  of  a  throw-over  switch  excitation  can  be  obtained 
from  another  source  of  direct-current  supply  if  it  is 
necessary  to  take  the  exciting  motor-generator  set  out 
of  service  for  repairs.  H.  L.  Burns, 

I  Chief  Electrician. 

The  Dayton  Engineering  Laboratories  Company, 
Dayton,  Ohio. 

Simple  Grid  Connections  to  Give  Wide 
Range  of  Resistance 

BY  USE  of  single-pole,  double-throw  switches  con- 
nected as  shown  in  the  accompanying  diagram  a 
wide  range  of  resistance  is  obtained  in  the  portable  and 
stationary  resistance  units  employed  in  an  Eastern 
industrial  shop.  The  principle  of  this  method  of  con- 
necting is  shown   in   Fig.   1,  where  a,  b,  c  and  d  are 


MOUNTED  WITHIN  EASY  REACH  OF  OPERATOR 

house  Electric  &  Manufacturing  Company.  Advantages 
of  this  method  of  mounting  are  that  the  switch  is  very 
close  to  the  operator,  thus  saving  time  in  stopping  the 
machine  or  starting  it.  The  circuit  which  feeds  the 
motor  is  entirely  out  of  the  way  and  is  protected  by  the 
conduit  from  the  ceiling  and  the  flexible  conduit  lead- 
ing down  from  the  starting  box. 


Advantage  of  ."Motor-Driven  Exciters  for 
Synchronous  Motors 

LOSS  of  excitation  voltage  on  a  synchronous  motor 
_/  where  a  direct-connected  exciter  is  not  installed  is 
minimized  by  exciting  from  a  motor-generator  set  of 
which  the  motor  is  connected  without  fuses  to  the  motor 
side  of  the  synchronous-motor  oil  switch.  This  insures 
a  continuous  supply  of  exciting  current  whenever  the 
synchronous  motor  is  operating,  provided  that  the 
motor-generator  set  is  kept  in  a  serviceable  condition. 
This  scheme  was  evolved  by  a  large  industrial  concern 
after  losing  a  synchronous  motor  installed  between  the 
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FIG.  2 

ADJUSTABLE    RHEOSTATS   WHICH    GIVE    WIDE   RANGE   OF   RESIST- 
ANCE  FOR  THE    NUMBER   OF  RESISTANCE  UNITS   EMPLOYED 

resistance  units  connected  by  single-pole,  double-throw 
switches  to  either  e  or  /.  The  maximum  resistance 
obtainable  is  the  .■sum  of  a,  b,  c,  d,  the  current  being 
limited  to  that  allowable  for  one  of  the  sections.  To 
obtain  this  maximum  resistance  switch  No.  1  is  thrown 
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over  to  e,  switch  No.  5  is  thrown  to  /,  and  the  other 
switches  are  left  open.  The  minimum  resistance  will 
be  one-quarter  of  the  resistance  of  any  section  (provided 
they  are  all  equal),  and  with  this  condition  the  maximum 


THIS  RHEOSTAT    MAY  BE  ROLLED  ABOUT  THE  LABORATORY 

current  will  be  four  times  the  maximum  current  allow- 
able for  any  one  section.  This  condition  is  obtained  by 
throwing^  switches  1,  3  and  5  to  the  left,  2  and  4  to  the 
right.  Various  steps  can  be  obtained  between  the  maxi- 
mum and  minimum  values. 

Three  resistance  tables  connected  in  this  manner  have 
been  mounted  on  wheels  so  that  they  can  be  conveniently 
moved  from  one  place  to  another.  Each  of  these  tables 
is  made  up  of  twelve  resistance  sections,  the  resistance 
of  each  section  being  0.5  ohm,  0.75  ohm  and  1  ohm,  and 
the  carrying  capacity  of  each  section  being  35  amp.,  25 
amp.  and  15  amp.  respectively  for  the  three  cables. 

A  permanently  mounted  set  of  grids  using  the  same 
method  of  connection  has  been  made  up  as  shown  in  Fig. 
2,  which  gives  a  range  of  2.5  amp.  to  830  amp.  at  230 
volts.  This  method  of  switching  is  not  confined  to  large 
resistances;  it  has  been  found  vei-y  useful  also  in  mak- 
ing up  smaller  rheostats.  Eustace  C.  Soares. 

Ampere,  N.  J. 


Simple  Tests  for  Welds 

GREAT  improvement  in  the  quality  of  welds  has  been 
brought  about  in  the  Rochester  (N.  Y.)  Welding 
Works  by  applying  simple  tests  and  carefully  instruct- 
ing welders  until  their  work  can  pass  these  tests.  The 
best  test  to  determine  quickly  the  general  character  of  a 
weld  is  to  grind  it  off  level  with  the  surface  of  the 
pieces  and  clamp  it  on  an  anvil,  with  the  center  of  the 
weld  level  with  the  top  of  the  anvil,  so  that  the  top  of  the 
weld  is  stretched  when  the  projecting  end  is  struck  with 
a  sledge.  The  blow  should  not  be  too  heavy  and  the 
number  of  blows  required  and  the  angle  to  which  the 
piece  bends  before  cracking  are  a  good  index  of  the 
value  of  the  weld.     If  sample  welds  made  in   i-in.  x 


2-in.  (1.2  cm.  x  5  cm.)  bar  steel,  with  a  90-deg.  single 
V,  bend  to  a  right  angle  cold  without  cracking  on  the 
outside,  a  welder  may  feel  well  satisfied  with  his  work. 
It  is  true  in  this  test  that  the  quality  of  the  material 
being  welded  has  a  great  influence  on  the  results.  Stiff 
material  throws  more  of  the  strain  into  the  weld,  while 
soft  ductile  material  will  itself  take  considerable  of  the 
bend.  In  the  case  of  defective  welds — that  is,  those  not 
fused  along  the  V  or  which  contain  slag  or  other  inclu- 
sions— this  test  will  at  once  develop  the  defects.  If  a 
welded  piece  is  for  use  in  a  place  where  it  might  become 
red  hot,  as,  for  instance,  in  a  locomotive  fire-box  crown 
sheet,  it  might  be  better  to  heat  the  sample  to  a  bright 
orange  with  a  torch  before  bending  with  the  sledge. 

In  many  cases  the  defects  in  welds  are  easily  visible 
to  the  naked  eye  when  tested,  but  in  other  cases  they  are 
not.  A  method  for  testing  rails  for  these  hidden 
defects  recently  devised  by  A.  M.  Waring  consists  of 
deeply  etching  a  polished  surface  of  the  material  under 
test.  For  instance,  a  section  of  a  weld  is  cut  out  with 
a  hack  saw,  machined  or  filed  to  a  true_surface  and 
polished  on  various  grades  of  emery  paper,  ending  up 
with  No.  00  Manning.  It  is  then  placed  in  a  warm 
solution  of  25  per  cent  hydrochloric  acid  and  water  for 
half  an  hour  to  an  hour.  The  acid  will  eat  away  the 
defects,  making  the  edge  of  the  material  taper,  so  that 
rather  large  grooves  and  pits  will  be  visible  where  the 
defects  prior  to  the  etching  were  only  microscopic.  A 
small  bending  machine  that  can  be  placed  on  the  micro- 
scope stage  is  very  useful.  S.  W.  MILLER, 

Rochester  (N.  Y.)  Welding  Works.  Proprietor. 


Crane  Wires  and  Lamps  on  Same 
Concrete  Poles 

CRANE  trol- 
ley wires 
and  local  light- 
ing circuits  and 
lamps  are  car- 
ried on  the  same 
concrete  poles  in 
the  transformer 
tank  yard  of  the 
General  Electric 
Company's 
P  i  1 1  sf  1  el d 
(Mass.)  works. 
The  wires  are 
carried  on  insu- 
lators fastened 
to  bow  -  shaped 
strap-iron  hold- 
ers as  i  1 1  u  s- 
trated,  the  hold- 
ers being  bolted 
to  the  r  e  i  n- 
f  creed-concrete 
poles.  The  hold- 
ers are  sufficiently  strong  to  carry  a  pendent  lamp  at  the 
outer  end  and  to  maintain  proper  spacing  and  elevation 
of  the  crane  trolley  wiring.  The  lamps  are  fed  by  a 
three-wire  system  and  the  crane  supply  is  three-phase. 
An  unusually  neat  and  accessible  arrangement  results 
from  this  construction.  H.  S.  Knowles. 

Boston,  Mass. 


NEAT  APPEARANCE  OF  CRANE  WIRES  AND 

LAMPS  ON  SAME  CONCRETE  POLES 
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Cost  Ki'conis  of  Motor  Kepair  Shop 
Used  to  Classify  Expenses 

A  SYSTEM  for  keeping  costs  of  motor  repair  work 
which  makes  for  accurate  records,  low  office  ex- 
pense and  satisfaction  to  customers  is  in  use  by  the 
Electric  Motor  Repair  Company,  Springfield,  JLiss.  On 
receipt  of  an  order  it  is  entered  in  an  order  book  and  a 
job  number  is  given  to  it.  Then  the  man  who  is  to 
handle  the  job  receives  a  card  on  which  are  all  data 
necessary  for  him  to  proceed.  On  the  back  of  the  card 
he  keeps  a  record  of  all  material  used.    The  foreman  has 


"O.K."   the  bookkeeper  makes   out  the  bill  and  enters 
the  figures  in  the  sales  journal. 

If  a  price  is  quoted  when  the  job  is  taken,  it  is  entered 
on  this  sheet  in  the  upper  right-hand  corner.  This 
eliminates  any  chance  of  its  being  overlooked.  It  is 
the  practice  of  this  company  to  bill  out  each  job  for 
the  exact  amount  it  comes  to,  including  overhead  ex- 
pense and  profit,  provided  that  it  is  less  than  the  price 
originally  quoted.  The  price  quoted  is  usually  higher 
than  the  job  is  expected  to  cost.  In  billing  the  cu.s- 
tomer  the  original  quotation  is  mentioned  together  with 
the  price  actually  charged.  After  a  customer  has 
learned  that  he  is  not  being  held  strictly  to  the  original 
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ITEMIZED  COST  CARD  OF  MOTOR  REWINDING  JOB  SHOWING  MATERIAL  A.SD  LABOR  EXPENSES 


a  card  (see  Electrical  World  for  Nov.  20,  page 
1026)  with  duplicate  information,  and  the  total  amount 
ofjmaterial  is  entered  on  this  card  on  completion  of  the 
job,  aftei  which  it  is  turned  in  to  be  posted  on  the 
cost  sheet. 

On  this  sheet,  under  the  headings  "Electrical  Labor" 
and  "IMechanical  Labor,"  are  entered,  reading  from  left 
to  right,  the  date,  the  workman's  number,  the  operation, 
the  number  of  hours  worked  and  the  rate  to  be  paid. 
Each  workman  knows  that  his  name  is  shown  on  each 
job'  sheet  and  that  he  will  be  held  accountable  if  the  job 
should  fail  to  give  satisfaction.  As  soon  as  the  book- 
keeper has  filled  in  and  extended  the  figures  this  sheet 
is  turned  over  to  the  official  in  the  company  who  is 
responsible  for  the  prices.     After  it  has   received  his 


quotation,  but  is  being  billed  according  to  the  cost  of 
the  job,  he  usually  does  not  ask  for  a  quotation  on  any 
other  work  he  wants  done. 

Classified  data  as  to  the  cost  of  different  jobs  on  dif- 
ferent types  of  machines  are  kept  in  the  following 
manner:  At  least  once  every  month  a  card  is  filled  out 
giving  material  and  labor  costs  and  the  number  of 
hours  of  labor.  This  card,  for  example,  would  be  filled 
in  "G.  E.,  5  hp.,  1,200  r.p.m.,  K.  T.  motor."  At  the 
end  of  a  year  if  fifty  motoi-s  that  fall  under  this  classi- 
fication have  been  rewound,  the  average  cost  is  esti- 
mated and  a  memorandum  of  this  is  put  on  the  index 
card.  J.  B.  TUFTS, 

Electric  Motor  Repair  Company,       General  Manager. 

Springfield,  Mass. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
•of  Electric  Light,  Power  and  Heat 


Measured  Demands  of  Power  Loads 
Found  Most  Satisfactory 

IN  ORDER  to  place  its  power  customers  on  a  definite 
demand  basis  the  Binghamton  (N.  Y.)  Light,  Heat  & 
Power  Company  is  installing  indicating  instruments  on 
all  power  installations  of  5  hp.  and  over.  The  instru- 
ments are  set  to  measure  the  average  fifteen-minute 
peak.  The  company  has  found  that  the  demand  charges 
have  been  naterially  increased  after  installing  these 
meters,  and  with  the  demand  thus  accurately  determined 
customers  are  more  satisfied  than  in  the  past,  when  it 
was  estimated  or  taken  only  at  irregular  intervals. 


Central-Station  Income  per  Kilowatt 

By  Kassandra 

CENTRAL-STATION  commercial  men  are  all  the 
time  search! .  g  for  a  term  or  expression  which  will 
indicate  in  a  F.mple  way  whether  or  not  a  particular 
kind  of  business  is  profitable  and  to  what  degree.  The 
following  are  some  of  the  terms  that  have  been  used: 
(1)  Income  per  kilowatt-hour;  (2)  income  per  kilowatt 
of  connected  load;  (3)  income  per  kilowatt  of  customer 
demand;  (4)  income  per  kilowatt  of  busbar  demand,  and 
(5)  income  per  customer. 

It  is  obvious  that  no  one  of  these  gives  all  that  It  is 
desirable  to  know  because  no  one  of  them  shows  by 
itself  whether  the  business  is  really  profitable.  A 
business  may  pay  a  very  high  figure  as  expressed  in 
any  of  these  ways,  and  yet  the  cost  of  serving  it  may  be 
so  high  that  it  is  very  undesirable  business  to  solicit. 
The  only  real  figure  is  a  high  percentage  of  return  oni 
the  necessary  investment,  that  is,  on  the  investment? 
which  would  not  have  been  made  if  the  business  in 
question  had  not  been  taken. 

This  goes  back  to  the  old  statement  of  the  principles 
of  accounting:  "There  is  only  one  real  figure  to  show 
profits,  and  that  is  the  difference  between  what  comes  in 
and  what  goes  out.  The  difference  is  the  profit,  and  that 
is  all  there  is  to  it."  However,  there  is  much  to  be 
added  to  this  basic  principle  in  order  that  accounts  may 
picture  the  real  condition.  Likewise  there  is  much  to 
be  added  to  the  "net  income  per  dollar  of  new  invest- 
ment" to  show  whether  or  not  business  is  profitable. 

In  the  first  case  this  principle  would  indicate  that 
when  a  station  or  line  is  built  it  is  unprofitable  at  first, 
because  it  is  always  built  larger  than  necessary  at  the 
time.  Therefore  it  is  at  first  unprofitable.  Then  more 
customers  are  added,  and  from  these  later  customers  a 
good  profit  is  realized  with  but  little  new  inve.stment. 
Hence  on  the  principle  stated  these  customers  are 
exceedingly  profitable,  but  when  the  station  or  line  is 
fully  loaded  it  is  necessary  to  build  again,  and  then  the 
next  customers  are  an  apparent  loss.  All  this  means  is 
that  if  profits  or  losses  are  computed  for  a  short  period 


of  time  it  must  be  remembered  that  the  new  station  or 
new  line  is  not  built  for  the  first  customers  but  for  all. 
and  then  the  interest  or  fixed  charges  on  the  propor- 
tion of  the  line  put  in  for  future  customers  is  an  invest- 
ment for  future  profit,  which  should  not  be  charged 
against  the  present  business  if  that  business  were  con- 
sidered by  itself. 

Profit  cannot  be  computed  for  a  single  customer. 
For  example,  in  the  telephone  business  a  conversation 
foetween  New  York  and  San  Francisco  is  charged  for  at, 
say,  $25  and  involves  the  use  of,  say,  $1,000,000  of 
investment  or  fixed  charges  of  $80,000.  One  conversa- 
tion per  year  is  a  loss,  but  6,000  conversations  per  year 
give  $150,000  income,  which  would  be  a  profit.  Again, 
the  packers  buy  a  steer  at,  say,  20  cents  a  pound,  pay 
for  killing  and  preparing  it  and  then  sell  the  beef  for 
the  same  price  or  nearly  so.  This  would  be  a  loss 
except  for  the  hide,  glue,  bones,  hair,  etc. ;  but  the  price 
obtained  for  these  by-products  enables  the  packers  to 
sell  the  beef  at  an  apparent  loss  and  yet  make  a  good 
profit.  Supposing,  however,  some  one  invents  sub- 
stitutes for  leather,  glue,  etc.,  so  that  the  price  of  the 
by-product  goes  down.  Does  this  increase  the  cost  of 
the  beef?    Or  vice  versa,  if  the  price  of  leather  goes  up? 

Central  Station  Cannot  Sell  Energy  as  By-product 

The  electric  central  station  has  many  customers  and 
classes  of  customers,  and  its  profits  depend  on  the 
diversity  factor,  which  is  merely  the  same  idea  as 
by-products.  One  customer  or  class  may  be  called  the 
main  product  and  the  rest  by-products,  but  by-product 
is  really  a  relative  term.  A  gas  company  makes  coke, 
tar,  chemicals  and  gas.  In  some  cases,  as  in  big  cities, 
gas  is  the  main  product  and  the  others  are  by-products; 
but  many  companies  pay  more  regard  to  their  coke  and 
chemicals  and  regard  gas  a  by-product.  In  the  same  way 
electricity  for  power  is  no  more  a  by-product  than  elec- 
tricity for  light.  A  company  starting  as  a  power  com- 
pany, .selling  power  only,  cannot  afford  (as  a  permanent 
matter)  to  sell  light  at  a  price  different  from  what  the 
price  would  have  been  if  it  had  started  as  a  lighting  com- 
pany and  then  developed  a  power  business. 

The  final  profit  depends  not  on  the  power  business  or 
light  business  or  on  any  part  of  the  work,  but  on  the 
skill  with  which  the  company  balances  one  against  the 
other,  just  as  a  farmer's  success  depends  not  on  one 
crop,  but  on  the  skill  with  which  he  rotates  his  crops 
and  the  skill  with  which  he  uses  his  crops  to  feed  his 
cattle  or  poultry  and  the  skill  with  which  he  uses  the 
manure  to  fertilize  the  crops. 

Therefore  income  per  kilowatt  or  per  kilowatt-hour  or 
per  customer  is,  alone,  of  little  meaning.  For  instance, 
we  may  think  of  income  per  customer  and  perhaps  look 
forward  to  an  income  of  $100  per  year  per  residence  as 
against  the  $20  to  $.'50  a  year  we  now  get.  This  is  in 
my  opinion  proljablc,  but  also  it  is  in  my  opinion  of 
little  use  to  think  of  this  figure  alone.     An  income  of 
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$100  a  year  from  a  small  residence  will  involve  not  only 
appliances  but  also  cookiiiK,  possibly  refrigerating,  and 
probably  other  uses  not  yet  thought  of  or  at  least  not 
yet  developed.  Each  of  these  must  be  considered  first 
by  itself  and  each  must  be  considered  also  in  relation  to 
the  others.  Advance  can  be  made  only  one  step  at  a 
time,  or  rather  only  a  little  at  a  time,  even  if  we  can 
(and  should)  look  as  far  ahead  as  possible.  A  youth 
may  hope  to  build  a  beautiful  mansion  before  he  dies, 
but  there  is  no  use  in  designing  it  when  he  begins  his 
work.  The  VVoolworth  company  made  its  success  by 
reducing  rates  per  customer,  and  the  early  gas  com- 
panies kept  on  steadily  reducing  the  price  of  gas  per 
1,000  cu.ft.  and  their  income  per  customer  and  yet 
increased  their  profits. 

An  income  of  $100  per  kilowatt  of  busbar  demand 
looks  j'ood,  but  if  it  costs  $95  to  get  it,  leaving  only  $5 
per  kilowatt  for  fixed  charges,  is  it  worth  going  after? 
A  gross  income  of  $20  per  kilowatt  if  it  gave  a  net  of 
$10  would  be  much  better. 

It  is  interesting  to  take  successful  or  unsuccessful 
companies  and  compute  various  figures.  Often  these 
figures  are  suggestive,  but  they  must  be  used  carefully. 
A  high  income  per  mile  of  main  often  accompanies  a 
high  net  return  to  the  investor,  and  so  does  a  high 
income  per  kilowatt,  a  high  income  per  customer, 
and  so  forth.  In  each  case,  however,  it  is  neces- 
sary to  go  deeper.  It  is  often  possible  to  increase 
net  profits  by  i-educing  prices  as  well  as  by  inci'eas- 
ing  them.  It  may  be  possible  to  increase  net  profits 
by  taking  on  business  that  when  conditions  were 
different  would  have  been  unprofitable.  A  very  good 
instance  is  income  per  kilowatt  of  connected  load.  At 
first  sight  it  looks  as  though  it  would  pay  to  keep  this 
figure  high.  A  demand  charge  per  kilowatt  of  con- 
nected load  accomplishes  this,  but  discourages  thousands 
of  lamps — like  closet  lamps — which  are  decidedly  profit- 
able even  if  they  give  an  income  of  only  a  few  cents  per 
kilowatt  per  year.  The  same  thing  applies  (as  a  pos- 
sibility) to  the  use  of  any  single  figure  of  income  per 
kilowatt  of  demand  or  station  demand  or  customer  or 
mile  of  main.  Even  a  group  of  figures  may  give  bad 
results  unless  all  ccnditions  are  considered. 

The  answer  is  to  choose  a  suitable  figure  as  a  guide- 
post,  sometimes  as  a  guidepost  showing  where  to  go, 
sometimes  as  a  guidepost  showing  where  not  to  go,  but 
before  moving — i.e.,  before  making  any  decision — con- 
sider all  the  possibilities  and  then  move  in  the  direction 
of  the  biggest  net  profit  all  things  considered.  Even  4 
when  considering  net  profit,  remember  that  8  per  cent 
on  $10,000,000  will  probably  be  better  than  10  per  cent 
on  $1,000,000. 

Piiget  Sound  Company  OflFers  Second 
Million  of  Securities  to  Customers 

BEGINNING  Nov.  30  the  Puget  Sound  Power  & 
Light  Company  offered  for  sale  to  its  customers  and 
the  investing  public  another  million  of  its  8  per  cent 
five-year  gold  coupon  notes.  This  is  the  second  million 
dollars  of  an  authorized  issue  of  $2,000,000  of  these 
securities.  The  first  million  dollars'  worth,  as  reported 
in  the  Electrical,  World  of  Oct.  23,  was  sold  in  Sep- 
tember of  this  year  in  eleven  working  days.  The  issue 
was  oversubscribed  several  hundred  thousand  dollars. 
More  than  a  thousand  employees  of  the  corporation 
became  purchasers  of  these  notes,  taking  among  them 
more  than  $400,000  of  the  first  issue. 


The  Puget  Sound  Power  &  Light  Company,  with  its 
subsidiarj'  companies,  serves  147  communities  in  the 
Puget  Sound  district.  Participation  by  the  public  in  the 
ownership  of  the  utilities  operated  by  the  company, 
officials  say,  will  broaden  the  public's  interest  in  and 
understanding  of  the  company's  purpose  and  problems. 


Publicity  with  a  Double  Objective 

PUBLICITY  with  a  twofold  purpose  was  used  recently 
by  the  Central  Connecticut  Power  &  Light  Company, 
East  Hampton,  Conn.,  to  impress  upon  customers  the 
fact  that  it  had  not  advanced  its  rates  for  domestic 
service  or  street  lighting,  and  at  the  same  time  cus- 


POST    CARD    SHOWING    CENTRAL   CONNECTICUT    COMPANY'S 
HYDRO-ELECTRIC  PLANT 

tomers  were  invited  to  become  stockholders  of  the 
company  on  the  easy-payment  plan.  The  postcard 
reproduced  here  shows  one  of  the  company's  hydro- 
electric plants  on  the  Salmon  River.  In  the  space 
allowed  on  the  face  of  the  card  the  following  message 
was  printed: 

East  Hampton,  Conn.,  Nov.  l,  1920. 

On  the  other  side  is  one  reason  why  this  company  has  not 
advanced  its  rates  for  house  lighting,  street  lighting  or 
electric  cooking;  and  has  earned  and  paid  fourteen  consecu- 
tive quarterly  dividends  to  its  6  per  cent  preferred  stock 
holders. 

If  you  are  in  sympathy  with  what  this  company  has  done, 
especially  in  furnishing  your  village  and  many  other  vil- 
lages which  were  formerly  in  darkness  with  good  electric 
service,  you  should  acquire  an  interest  in  the  company  and 
share  in  its  success. 

We  wish  every  electric  customer  could  be  and  were  a 
stockholder.    You  now  have  this  opportunity. 

Send  $15  now  and  $10  on  the  first  of  every  month  until 
June  1,  1921,  when  a  total  of  $85  has  been  paid  and  you  will 
receive  one  share  of  the  Central  Connecticut  Power  &  Light 
Company's  6  per  cent  cumulative  preferred  stock,  earning 
for  you  7  per  cent  on  the  $85  invested.  If  more  convenient, 
payment  may  be  made  to  our  collectors  with  the  monthly 
lighting  bill. 

Owing  to  limited  supply,  subscriptions  are  subject  to 
aIlotn-?nt. 

Save  systematically  and  invest  wisely. 

Central  Connecticlt  Power  &  Light  Company, 

L.  P.  Perry,  Treasurer. 

The  Central  Connecticut  Power  &  Light  Compan> 
serves  twelve  towns  and  villages  in  the  state,  and  one 
of  the  cards  was  sent  to  each  of  its  customers.  Upward 
of  400  shares  of  stock  have  been  sold  to  customers. 

To  extend  further  the  scope  of  this  publicity  the 
company  had  the  cards  printed  in  quantities  and  sold 
them  practically  at  cost  to  news  dealers.  These  cards 
carried  no  printing  on  the  side  for  the  address. 
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Generation,  Transmission  and  Distribution 

Alternating  Current  Propagation — On  the  Effect  of  a 
Variation  in  One  of  the  Line  Constants. — POMEY. — The 
following  problem  is  treated  in  this  article:  If  the 
current  and  voltage  distribution  along  an  alternating 
current  line  is  computed,  the  physical  line  constants 
being  assumed  to  have  certain  values,  then  how  big 
an  error  will  result  if  one  of  them  is  entered  with  an 
incorrect  value?  The  case  of  a  mistake  in  estimating 
the  leakage  conductance  per  kilometer  is  worked  out  in 
detail.  In  this  case  the  resulting  error  may  be  esti- 
mated according  to  very  simple  rules.  If  the  total  leak- 
ance  G  increases  by  the  amount  ZG  mhos,  then  the  in- 
crease in  leakage  current  (leakage  current  =  the  dif- 
ference between  the  sending-end  and  the  receiving-end 
currents)  is  equal  to  the  current  which  would  flow  in 
a  conductance  equal  to  oG  under  the  influence  of  an 
electromotive  force  of  '  (F,  -|-  F.)  volts,  where  V,  and  V^ 
are  the  voltages  at  the  sending  and  receiving  ends  re- 
spectively. Similar  rules  apply  to  the  change  in  volt- 
age distribution  which  will  occur  if  the  leakance  is 
varied. — Revue  Generate  de  I'Electricite,  Sept.  25,  1920. 

hiterconnection  of  Poiver  Systems.  —  Harold  W. 
Smith. — The  most  important  considerations  in  planning 
for  interconnection  of  power  systems  are  here  given  as 
follows:  (1)  The  selection  of  switching  equipment  with 
adequate  rupturing  capacity;  (2)  the  use  of  tie  lines 
having  ample  synchronizing  power  to  hold  the  systems 
in  parallel;  (3)  relay  protective  systems  arranged  so 
that  a  defective  section  is  quickly  disconnected;  (4) 
voltage  conditions  studied  with  regard  to  the  flow  of 
wattless  currents,  under  both  maximum  and  minimum 
load  condition.s,  and  with  power  flowing  in  both  direc- 
tions.— Electric  Journal,  November,  1920. 

Electrical  Characteristics  of  Transmission  Circuits — 
XIII. — William  Nesbit. — In  concluding  the  series  on 
electrical  characteristics  of  transmission  circuits  the 
author  makes  a  comparison  of  the  various  methods 
which  have  been  discussed  in  detail,  giving  practical 
examples  to  show  their  applications. — Electric  Journal, 
November,  1920. 

Traction 

Multiple-Unit  Control  Equipment  for  the  Cleveland 
Jnternrhan  Railway  Company. — H.  R.  Meyer. — This 
type  of  control  e(|uipment,  the  author  says,  was  selected 
after  an  analysis  of  the  conditions  surrounding  the 
maintenance  of  equipment,  first  cost  and  reliability  of 
operation,  together  with  the  multiple-car  operating 
features,  and  he  explains  how  the  system  adopted  meets 
these  retjuirements.  Details  of  the  control  scheme  are 
described  in  full. — Electric  Journal,  October,  1920. 

Electrification  in  Italy. — In  the  midst  of  political 
turmoil  in  Italy  the  question  of  railroad  electrification 
has  again  risen  to  the  surface  and  has  l)een  made  an 
issue.  A  recent  enactment  .'epresents  an  important  step 
toward  a  rational  electrification  of  the  state-controlled 


railroads  in  Italy  by  bringing  into  contact  with  the 
railway  administration  men  all  the  authorities  which 
handle  water  power  and  other  matters  bearing  upon  the 
electrification  problem.  The  act  also  provides  for  finan- 
cial aid  from  the  state  to  new  hydro-electric  plants,  an 
amount  of  40  lire  per  developed  horsepower  being  given 
as  a  premium  to  counteract  the  abnormally  high  cost 
of  construction  and  the  threatened  slow-down  of  all  new 
developments.  In  connection  with  the  activities  of  the 
Superior  Council  of  Water  Power  a  special  bureau  has 
been  organized  for  investigating  the  possibility  of  utiliz- 
ing domestic  lignite  for  steam  generating  plants  in  con- 
nection with  railway  electrification.  A  preliminary 
program  has  been  made  up,  according  to  which  the 
electrification  work  on  1,332  km.  (828  miles)  of 
mountainous  stretches  is  to  begin  at  once,  while  a  later 
period  of  electrification  will  bring  the  electrified  total  up 
to  2,000  km.  (1,242  miles).  The  electrification  of  a  third 
group  of  lines  is  to  be  left  entirely  to  private  initiative. 
An  attempt  to  reach  agreement  on  the  question  of 
supply  system  appears  to  have  m.et  with  diflSculties,  and 
several  different  systems  are  to  be  tried.  Following 
earlier  successful  experiments  with  three-phase  elec- 
trification in  upper  Italy,  the  roads  in  the  north  and 
down  to  the  Pisa-Florence  line  are  to  be  provided  with 
double  aerial  and  locomotives  for  low-frequency  three- 
phase  supply.  In  southern  Italy  direct  current  is  to  be 
used,  while  on  certain  stretches  near  Rome  a  three- 
phase  supply  of  a  higher  frequency  than  that  used  in 
the  north  is  to  be  tried. — Elektrotechnische  Zeitschrift, 
Sept.  9,  1920. 

Installations,  Systems  and  Appliances 

Switches  for  Interruption  of  Alternating  Current 
Without  Arcing. — W.  HoPP. — The  author  presents 
analytical  and  graphical  methods  for  determining  the 
heaviest  current  which  can  be  interrupted  by  a  pair  of 
switch  contacts  without  the  formation  of  an  arc.  This 
limiting  current  depends  on  phase  displacement  as  well 
as  on  voltage,  and  a  study  of  diff'erent  alternating- 
current  circuits  shows  that  if  the  load  circuit  contains 
resistance  and  self-inductance  in  parallel  a  greater 
current  can  be  interrupted  without  arc  than  if  the 
circuit  contains  resistance  and  inductance  in  series.  A 
three-phase,  500-volt,  200-amp.  switch  is  described  which 
was  designed  by  the  author  to  operate  without  arcing. — 
Klektrotechnische  Zeitschrift,  Sept.  23,  1920. 

Improved  Graves-Etchelh  Electric  Furnace  Installa- 
tion.— Edward  T.  Moore. — A  description  of  the  Graves- 
Etchells  electric  furnace  and  of  the  arrangement  of  the 
electrical  uiiuiimient  as  installed  at  the  i)l;uit  of  the  Hal- 
comb  Steel  Company.  An  oscillographic  study  of  the 
operation  of  the  furnace  in  the  manufacture  of  alloy 
and  high-speed  steel  gives  the  furnace  characteristics 
during  the  melting  of  the  charge  and  other  information 
regarding  electrical  operation. — Chemical  and  Metallur- 
gical Engineering,  Oct.  27,  1920. 
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Testing  Insulators  in  Factory  and  Field. — Leslie  N. 
Crichton. — A  resume  of  modern  methods  of  testing 
insulators,  including  the  "buzz-stick"  method  developed 
for  live  circuits,  the  spark-coil  method  for  testing  insu- 
lators with  the  power  shut  off,  and  the  use  of  wireless- 
telephone  receivers  in  which  a  peculiar  scratching  noise 
is  heard  when  the  insulator  is  defective. — Electric  Jour- 
nal, November,  1920. 

Electrophysics  and  Magnetism 

Magnetic  Properties  of  Inhomogeneous  Material. — 
GuMLiCH. — Some  time  ago  the  author  observed,  in 
magnetic  tests  on  certain  materials,  that  the  hysteresis 
curve  showed  a  very  typical  deformation,  namely,  a 
broadening  of  the  loop  in  the  region  where  the  descend- 
ing branch  intersects  the  B  axis.  Subsequent  researches 
have  proved  this  phenomenon  to  be  due  to  inhomogenei- 
ties  in  the  tested  material,  and  it  has  even  been  possible 
to  construct  laminated  samples  which  show  the  same 


MAGNETIZATION    CURVES    OK    SAMPLES    OP    ALTERNATINO    HARD 
AND  SOKT  1.A.MINATI0NS 

characteristics  in  an  artificially  exaggerated  form.  Some 
curves  for  such  inhomogeneous  samples,  made  up  of 
alternate  lamina.s  of  extremely  soft  low  carbon  steel 
and  of  extra  hard  chrome  steel,  are  shown  here.  The 
full-drawn  curve  in  the  upper  figure  is  the  magnetization 
curve  of  a  sample  of  100  per  cent  soft-steel  laminas; 
the  curve  marked  "30  per  cent"  relates  to  a  sample  with 
a  30  per  cent  chrome-steel  section,  and  so  on.  In  the 
lower  figure  curves  are  given  for  samples  with  from 
.50  to  0  per  cent  soft-steel  laminas,  the  figures,  however, 
indicating  percentage  of  chrome  steel.  The  full-drawn 
curve  in  the  lower  group  and  the  dash-dot-dot-dash 
curve  in  the  upper  one  show  the  characteristics  of  pure 
chrome-steel  laminas.  The  upper  30  and  50  per  cent 
curves  give  a  clear  although  verj'  much  exaggerated 
illustration  of  the  observed  broadening  elTect,  while  the 
lower  10  and  30  per  cent  curves  e.xhibit  most  astonish- 
ing distortions  of  a  type  which  so  far  has  not  been 
observed  in  naturally  inhomogeneous  material.  A 
number    of    peculiarly    deformed    curves    for    different 


samples  of  plate  and  wire  with  magnetically  hardei 
or  softer  surface  layers  are  given,  together  with  micro- 
photographs  showing  the  inhomogeneities.  In  certain 
cases  two  maximas  were  observed  in  the  permeability 
curve,  corresponding  to  the  two  magnetically  different 
components.  All  these  phenomena  are  characteristic 
for  samples  where  two  magnetically  different  materials 
are  connected  in  parallel  in  the  magnetic  circuit.  On 
samples  with  different  layers  in  series  connections, 
made  up  so  that  the  magnetic  lines  of  force  cut  through 
the  surfaces  of  discontinuity  at  right  angles,  no  defor- 
mations whatever  can  be  obsen-ed  in  the  magnetization 
curves.  The  author  attempts  to  deal  with  the  mixture 
phenomena  on  a  numerical  basis  and  shows  that  in 
certain  cases  the  resulting  coercive  force  of  a  sample 
may  be  determined  from  the  values  of  coercive  force  of 
the  components. — Archiv  fiir  Elcktrotechnik,  Aug.  8, 
1920. 

Units,  Measurements  and  Instruments 

The  Directional  Hot-Wire  Anemometer:  Its  Sensitiv- 
ity and  Range  of  AppUcatioiu — J.  S.  G.  Thomas. — A 
description  of  a  hot-wire  anemometer,  which,  in  addi- 
tion to  affording  a  ready  indication  of  the  direction  of 
flow  of  gas  in  a  pipe,  is  applicable  to  the  determination 
of  the  velocity  of  a  slow-moving  current  of  gas.  The 
directional  hot-wire  anemometer  consists  of  two  fine 
platinum  wires  mounted  in  parallel,  one  behind  the  other, 
in  close  juxtaposition,  transversely  to  the  direction  of 
flow  of  gas  in  the  pipe  or  channel.  The  velocity  of  the 
gas  stream  to  which  the  heated  wires  are  exposed  is 
gradually  increased  from  zero,  and  by  means  of  a 
Wheatstone-bridge  scheme  the  velocity  of  the  gas  may 
be  determined.  The  deflection  of  the  galvanometer  is 
reversed  upon  reversal  of  the  flow  of  gas. — Philosophical 
Magazine,  November,  1920. 

Miscellaneous 

On  Water-Flow  Ckarafteri-itics  of  Rivers. — 
COUTAGNE. — In  planning  and  designing  a  water-power 
plant  it  is  important  to  know  the  hydraulic  character- 
istics of  the  river  to  be  developed,  and  therefoi-e 
statistics  concerning  drainage,  run-off,  etc.,  must  be 
carefully  studied  beforehand.  A  mere  water-flow  curve, 
however,  giving  the  approximate  number  of  cubic-  feer 
of  water  per  day  of  the  year,  does  not  give  a  very  good 
conception  of  the  hydraulic  conditions,  since  it  is  hard 
to  analyze  directly  with  the  eye.  A  better  representa- 
tion is  a  rearranged  curve,  sometimes  ■called  the  sym- 
bolic cui-ve,  which  is  formed,  as  it  were,  by  cutting  out 
all  ordinates  from  the  day-to-day  curve  and  pasting 
them  in  order  of  size,  beginning  with  the  smallest  one 
at  0  day  and  ending  with  the  maximum  value  at  the 
365-day  point  on  the  A"-axis.  In  this  curve  the  abscissa 
will  tell  at  once  during  how  many  days  of  the  year  the 
water  flow  was  low.  Such  curves  very  clearly  show 
what  the  river  is  worth  for  power  development  and  usu- 
ally lend  themselves  to  rather  accurate  analytical  rep- 
resentation— in  fact,  by  simple  equations  of  the  second 
degree.  Problems  of  water  flow  thus  may  be  brought 
within  reach  of  ordinary  calculus.  The  author  has  em- 
ployed this  type  of  statistical  device  in  the  study  of 
water-flow  conditions  in  several  rivers  in  France.  Data 
for  many  years,  obtained  at  three  or  more  points  along 
the  path  of  the  river,  have  been  analyzed,  and  the  effects 
of  climatological  and  other  conditions  upon  the  sym- 
bolic equation  constants  are  discussed. — Revue  Generate 
de  I'Electricite,  Aug.  28,  1920. 
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SENATOR  JONES  will  introduce 
in  the  upper  house  of  Congress  a 
resolution  to  amend  the  water- 
power  act  in  such  a  way  as  to  pro- 
tect the  national  parks  from  possible 
injury  through  its  operation.  This 
action  will  be  in  accordance  with  a 
promise  made  to  the  Secretary  of  the 
Interior  when  he  withdrew  his 
eleventh-hour  opposition  to  the  bill. 
The  parks  by  this  resolution  will  be 
exempted  from  the  authority  vested 
in  the  Federal  Power  Commission. 

With  the  acquisition  on  Dec.  4  of 
the  MacKenzie  power  interests  in 
Toronto  and  the  Canadian  Niagara 
district  the  Ontario  Hydro-Electric 
Power  Commission  now  has  the 
largest  single  electrical  generating 
and  distribution  system  in  the  world. 

Tacoma's  right  to  condemn  prop- 
erty in  connection  with  the  develop- 
ment of  the  city's  power  site  at  Lake 
Cushman  is  being  contested  ,  on  the 
ground  that  the  additional  energy  is 
wanted  for  sale  to  power  customers. 

For  the  first  five  months'  opera- 
tion of  ,  the  water-power  act  the 
horsepower  covered  by  the  applica- 
tions equals  the  total  developed 
water  power  in  the  entire  country. 

Congress  has  been  asked  by  the 
Federal  Power  Commission  for  ap- 
propriations aggregating  $482,065. 
The  Signal  Corps  requests  $10,697,- 
000  and  the  Bureau  of  Standards 
$2,179,440.  An  additional  $25,000  to 
wind  up  the  work  of  the  Super- 
Power  Survey  during  the  next  fiscal 
year  is  wanted  by  the  United  States 
Geological  Survey. 

Storage  of  coal  by  the  coal  com- 
panies is  advocated  by  J.  W.  Lieb 
as  a  remedy  for  the  fuel  situation. 

Security  sales  to  customers  and 
power-factor  correction  were  leading 
topics  at  the  convention  of  the  Illinois 
State  Electric  Association. 

Entire  optimism  concerning  the 
outlook  for  prosperity  of  electric 
light  and  power  companies  is  ex- 
pressed by  H.  M.  Bylk'sby. 

Provisions  for  indeterminate  per- 
mits, certificates  of  convenience  and 
necessity  and  regulation  of  munic- 
ipal utilities  were  urged  for  incor- 
poration in  the  act  governing  the 
Kansas  Industrial  Court  by  Execu- 
tive Manager  Aylesworth  of  the 
N.  E.  L.  A.,  addressing  the  Kan- 
sas Public  Utilities  Association  at 
Topeka. 

Rather  than  nationaliz.e  the  Ger- 
man coal  mines,  lien-  Stinnes,  the 
"coal  king,"  favors  their  operation 
by  groups  of  large  con.sumers  which 
could  gradually  buy  control. 


Rbtturns  from  forty-fiv§  states  re- 
port industrial  depression  wide- 
spread and  non-employment  slowly 
increasing.  Nevertheless,  a  faii'ly 
satisfactory  amount  of  business  is 
being  done  in  the  supply  field,  mainly 
in  rewiring  and  reconstruction,  with 
the  quietest  conditions  reported  in 
the  West.  Christmas  buying  con- 
tinues good.  Sufficient  stocks  of 
wire,  cable,  loom,  outlet  boxc  ,  and 
porcelain  are  on  hand.  Pipe  stocks 
are  short. 


News 
in  Brief 

Summary      of      Market 
Conditions  and  of  Re- 
cent and  Approaching 
Happenings  of  Im- 
portance to  the 
Industry 


A.  A.  Stevenson,  representing  the 
American  Society  for  Testing  Mate- 
rials, has  been  re-elected  chairman 
of  the  American  Engineering  Stand- 
ai'ds  Committee  for  1921. 

At  the  annual  convention  of  the 
American  Society  of  Mechanical  En- 
gineers plans  to  conserve  fuel  were 
discussed.  It  is  intended  that  the 
A.  S.  M.  E.  shall  take  an  active  part 
in  this  movement. 

The  validity  of  a  demand  charge 
has  apparently  been  called  into  ques- 
tion by  a  judicial  decision  of  the 
New  York  Supreme  Court  in  an 
action  brought  by  the  city  of  Oswego 
against  the  People's  Gas  &  Electric 
Company. 

The  Ampere  centenary  was  cele- 
brated before  a  distinguished  as- 
semblage at  the  Crocker-Wheeler 
Company's  plant  at  Ampere,  N.  J., 
last  Saturday. 

Dayught-saving  bills  are  already 
being  introduced  into  Congress. 

An  issue  of  $5,000,000  in  7  per 
cent  twenty-year  bonds  has  been 
made  by  the  Brooklyn  Edison  Com- 
pany at  973,  to  yield  about  71  per 
cent. 

Reorganization  of  the  American 
Bureau  of  Welding  as  a  joint  advi- 
sory board  of  the  engineering  division 
of  the  National  Research  Council 
and  the  American  Welding  Society 
has  been  effected. 


A  SYNDICATE  of  paper  manufac- 
turers has  purchased  a  controlling 
interest  in  the  Northern  New  York 
Utilities,  Inc.,  of  Watertown,  N.  Y. 

A  hydro-electric  construction 
program  involving  the  development 
and  distribution  of  nearly  600,000 
kw.  is  announced  by  the  Southern 
California  Edison  Company.  The 
program  covers  fifteen  years  and 
involves  the  expenditure  of 
$200,000,000. 

Meetings  in  Seattle  and  Spokane 
have  served  to  launch  the  Northwest 
Electrical  Service  League,  designed 
to  bind  together  all  branches  of  the 
industry. 

A  FUND  of  $50,000  has  been  raised 
in  Cleveland  for  an  electrical  promo- 
tion campaign  designed  to  interest 
both  those  engaged  in  electrical 
activities  and  the  general  public. 

An  association  composed  of  pub- 
lic utility  commissioners  in  the  In- 
termountain  States  is  likely  to  be 
formed  as  the  result  of  a  recent  con^ 
ference  between  such  commissioners 
at  Salt  Lake  City. 

"Contracting  with  one's  self" 
through  identical  control  or  com- 
mon officership  or  interlocking 
agency  is  condemned  by  the  Massa- 
chusetts Department  of  Public  Utili- 
ties in  a  recommendation  for  legisla- 
tion against  this  practice.  Increased 
regulatory  powers  over  utility  rates 
are  also  sought  by  the  commission. 

A  power-factor  penalty  clause 
has  been  filed  by  the  Cumberland 
County  Power  &  Light  Company  of 
Portland,  Me.,  with  the  Maine  Public 
Service  Commission. 

Credit  continues  to  tighten  in  the 
Northwestern  States,  the  farmers 
holding  their  gi-ain  and  the  lumber 
and  woolen  mills  operating  on  part 
time  or  being  shut  down. 

Recent  reports  of  German  success 
in  obtaining  foreign  contracts  for 
electrical  goods  include  orders  from 
the  Chilean,  Dutch  and  Swiss  gov- 
ernments for  cranes  and  cables,  from 
British  and  Chinese  firms  for  elec- 
trical machinery  and  from  the  Rus- 
sian soviet  government  for  incan- 
descent lamps. 

Activity  in  brass  and  copper  pro- 
duction has  declined  greatly.  Elec- 
trical manufacturers,  however,  con- 
tinue to  purchase  in  fair  volume. 

October  electrical  exports,  amount- 
ing to  $9,988,215,  set  a  record  for 
1920.  For  the  first  ten  months  of 
this  year  electrical  exports  exceeded 
$78,000,000,  indicating  that  last 
year's  twelve-month  figure,  $90,000,- 
000,  will  be  exceeded. 
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Daylight  Saving  for  Eastern  Zone 
Again  Being  Urged 

COMMERCIAL  organizations  throughout  the  Eastern 
time  zone  are  being  urged  by  the  Merchants'  Asso- 
ciation of  New  York  City  to  join  in  an  effort  to  secure 
the  passage  by  Congress  of  a  daylight-saving  bill  for 
that  zone  for  the  five  months  from  the  end  of  April  to 
the  end  of  September.  There  are  now  pending  before 
Congress  three  daylight-saving  bills — the  Edge  bill  be- 
fore the  Senate,  an  identical  bill  introduced  by 
Representative  Ackerman  in  the  House  and  a  similar 
bill  in  the  House  introduced  by  Representative  Dallinger. 

Electric  Light  and  Power  Outlook  Good, 
Says  Colonel  Byllesby 

COLONEL  H.  M.  BYLLES^BY  in  speaking  to  a  repre- 
sentative of  the  Electrical  World  in  Chicago 
Wednesday  expressed  himself  as  greatly  pleased  with 
the  outlook  in  the  electric  light  and  power  industry.  He 
said : 

"The  general  situation  with  reference  to  electric  light 
and  power  companies  and  the  public  utilities  generally 
is  most  encouraging.  We  are  thoroughly  optimistic. 
The  demands  for  additional  sei-vice  at  the  Byllesby  prop- 
erties normally  would  call  for  large  construction  pro- 
gram in  1921  approximating  $10,000,000  If  the  prices 
of  material  and  labor  recede  to  r  asonable  levels,  we 
shall,  of  course,  proceed  to  build  the  plants,  additions  and 
extensions  required.  The  present  tendency  is  toward 
the  lowering  of  construction  costs,  and  it  would  not  be 
surprising  if  next  spring  should  see  the  beginning  of 
the  greatest  construction  period  in  central-station  his- 
tory. Copper  is  now  lower  than  the  ten-year  average 
preceding  the  war. 

"To  build  it  is  necessary  to  finance.  Apparently  the 
raising  of  money  for  public  utilities  is  becoming  easier. 
It  is  recognized  that  these  industries  are  in  an  excejv 
tionally  strong  position,  they  having  gone  through  the 
past  few'  yeai-s  without  incurring  the  evils  of  inflation 
and  overextension  affecting  many  industrial  enterprises, 
Many  utilities  like  the  Byllesby  properties  have  raised 
large  amounts  of  new  capital  in  the  territories  they 
serve  by  the  customer-ownership  method.  Local  sales  of 
the  preferred  stocks  of  the  Byllesby  companies  are  now 
running  from  $500,000  to  $600,000  a  month  and  are  a 
great  aid  in  financing  the  improvements  that  cannot  be 
postponed. 

"We  find  everywhere  that  the  public  has  a  far  better 
understanding  of  utility  problems  and  a  much  keener 
realization  of  their  necessities  than  before  the  war. 
State  utility  commissioners  now  have  public  sentiment 
behind  them  in  endeavoring  to  give  the  utilities  a  square 
deal  and  thereby  enable  the  latter  to  contribute  their 
full  share  toward  industrial  and  community  devel- 
opment. 

"The  Byllesby  properties  have  not  experienced  any 


falling  off  of  industrial  power  demands.  On  the  con- 
trary their  business  continues  to  increase  steadily.  All 
things  considered,  the  outlook  for  the  utilities  is  dis- 
tinctly good,  and  we  do  not  see  how  their  future  can  be 
anything  but  successful." 


National  I*ark  Amendments  to  Water- 
Power  Bill  Introduced  in  Congress 

IN  ACCORDANCE  with  the  promise  made  Secretary 
Payne  when  he  removed  his  objection  to  the  water- 
power  bill,  amendments  to  that  act  prohibiting  the 
Federal  Power  Commission  from  granting  licenses  for 
power  in  national  parks  have  been  introduced  in  the 
Senate  and  in  the  House  of  Representatives.  The  reso- 
lution reads: 

That  hereafter  no  permit,  license,  lease  or  authorization 
for  (lams,  conduits,  reservoirs,  power  houses,  transmission 
lines  or  other  works  for  storage  or  carriage  of  water,  or  for 
the  development,  transmission  or  utilization  of  power  within 
the  limits  of  any  national  park  or  national  monument,  shall 
be  granted  or  made  without  specific  authority  of  Congress, 
nnd  so  much  of  the  act  of  Congress  approved  June  10,  1920, 
entitled  "An  act  to  create  a  Federal  Power  Commission,  to 
provide  for  the  improvement  of  na\-igation,  the  development 
of  water  power,  the  use  of  the  public  lands  in  relation 
thereto,  and  to  repeal  Section  18  of  the  river  and  harbor 
appropriation  act  approved  Aug.  8,  1917,  and  for  other  pur- 
poses," as  authorizes  licensing  such  uses  of  national  parks 
and  national  monuments  by  the  Federal  Power  Commission 
is  hereby  repealed. 

Commenting  on  the  amendment.  Senator  Jones  of 
Washington,  the  chairman  of  the  committee  on  com- 
merce, said: 

"The  water-power  act  was  not  signed  before  Congress 
adjourned  last  session.  It  was  found  that  an  objection 
had  been  made  to  it  by  the  Interior  Department  because 
it  embraced  national  parks  within  its  jurisdiction. 

"When  we  came  to  the  conclusion  that  the  president 
had  authority  to  sign  the  bill  within  ten  days  from  the 
time  it  was  presented  to  him,  notwithstanding  the 
adjournment  of  Congress,  I  conferred  with  the  Secre- 
tary of  the  Interior  and  agreed  with  him  that  if  his 
objection  to  the  signing  of  the  bill  would  be  withdrawn 
I  would  introduce  an  amendment  to  the  water-power  act 
exempting  national  parks  from  its  jurisdiction  and  do 
what  I  could  to  secure  its  passage.  Upon  that  assur- 
ance he  withdrew  his  objection  and  the  President  signed 
the  act. 

"I  am  glad  to  introduce  this  measure,  not  only  in 
pursuance  to  this  agreement  and  understanding,  but 
because  upon  the  merits  of  the  question  I  am  inclined 
to  believe  that  no  permit  for  the  construction  of  a  dam 
for  any  purpose  within  a  national  park  should  be  left  to 
the  will  or  discretion  of  any  single  man  or  board  and 
that  no  such  permit  should  be  granted  until  specific 
consideration  shall  have  been  given  to  the  matter  by 
Congress  and  legislation  dealing  with  the  particular 
proposition  enacted." 
:8i 
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Cleveland  Electrical  Promotion  Campaign 
Ready  to  Go  Ahead 

CLEVELAND'S  campaign  for  the  educational  de- 
velopment of  those  now  engaged  in  the  electric 
industry  to  render  greater  service  to  the  public  and  for 
the  enlightenment  of  the  public  on  the  uses  and  advan- 
tages of  electric  service  is  ready  to  be  pushed,  the  fund 
of  $50,000  required  having  been  raised.  Seven  impor- 
tant activities  have  been  outlined.  Open  educational 
meetings  will  be  held  on  the  fourth  Wednesday  of  each 
month  at  which  men  of  high  standing  will  discuss  the 
commercial  problems  of  the  manufacturer,  the  jobber, 
the  central  station  and  the  dealer.  A  contest  for  the 
best  story  concerning  electricity  in  the  home  will  be 
conducted.  High-school  students  and  those  connected 
with  the  industry  will  have  an  opportunity  to  study 
practical  lessons  on  electricity  and  take  final  examina- 
tions on  the  course.  An  active  publicity  campaign  and 
a  movement  for  the  betterment  of  industrial  lighting 
will  be  carried  out.  Three  modern  homes  electrically 
equipped,  representing  values  of  $10,000  to  $70,000,  will 
be  utilized  to  educate  architects,  builders,  contractors 
and  the  general  public  in  the  better  equipment  of  homes 
electrically.     The  school  for  salesmen  started  Nov.  1. 


it  may  deem  necessary  from  time  to  time  after  proper 
proceedings.  The  board  desires  the  same  authority 
over  the  issue  of  coupon  notes  and  other  evidences  of 
indebtedness  payable  at  periods  of  more  than  twelve 
months  after  the  date  thereof  as  it  has  with  bonds. 


Tacoma's  Condemnation  Right  Opposed 
on  Account  of  Large  Power  Sales 

THE  city  of  Tacoma  recently  began  in  the  Superior 
Court  at  Shelton  its  fight  to  secure  the  right  to 
condemn  property  in  Mason  County  for  the  development 
of  the  Lake  Cushman  power  site,  which  the  city  has  a 
contract  to  purchase.  A  lively  fight  by  rival  power-site 
claimants  is  promised  before  the  case  is  concluded. 

The  opposition  is  centering  its  attack  by  enlarging  on 
the  amount  of  energy  the  city  now  sells  for  power 
purposes,  in  an  effort  to  show  that  this  sale  of  com- 
mercial power  is  what  is  running  the  city  short  and  that 
it  is  to  secure  a  large  amount  of  additional  commercial 
power  business  that  it  wants  the  Lake  Cushman  site. 
The  reply  of  the  city  is  to  the  effect  that  the  sale  of 
power  is  incidental  to  the  sale  of  energy  for  lighting. 


Commission  Would  Make  "Contracting 
with  Oneself"  Legal   Offence 

IMPORTANT  recommendations  for  legislation  increas- 
ing the  regulatory  powers  of  the  Massachusetts 
Department  of  Public  Utilities  have  been  prepared  by 
the  board  for  consideration  at  the  1921  session  of  the 
General  Court.  These  include  larger  authority  over 
rates  and  depreciation  provisions,  the  issue  of  coupon 
notes,  the  sale  of  stock  at  auction,  power  to  summon 
witnesses,  and  a  proposed  act  prohibiting  officers  and 
agents  of  public  utilities  entering  into  contracts  with 
themselves  or  corporations  of  which  they  are  officers  or 
agents  except  as  a  result  of  competitive  bidding.  In  a 
statement  filed  with  the  Secretary  of  State,  the  com- 
mission sets  forth  the  rea.sons  for  its  recommendations 
and  outlines  the  proposed  enactments.  As  to  rates,  the 
commission  points  out  that  what  is  needed  is  not  a 
requirement  that  all  increases  of  rates  shall  be  approved 
before  going  into  effect,  but  provision  for  notice  of  any 
proposed  changes  and  power  given  to  the  board  to  revi.se 
rates  initiated  by  the  company  where  justice  to  the 
public  so  requires.  The  commission  seeks  the  power  to 
enforce  such  specific  requirements  as  to  depreciation  as 


Good  Service  and  Finance  Discussed 
at  Illinois  Convention 

HOW  best  to  serve  the  public  and  how  to  get  the 
money  to  do  so  were  the  leading  subjects  discussed 
by  the  Illinois  State  Electric  Association  at  its  conven- 
tion in  Chicago  on  Thursday.  The  sale  of  utility 
securities  to  customers  and  employees  was  covered  in 
a  paper  by  F.  H.  Scheel,  manager  of  the  investment 
department  of  the  Insull  properties.  He  elaborated  on 
the  methods  which  he  had  found  productive  of  the  best 
results  in  communities  of  diflferent  size. 

Various  methods  which  have  been  used  to  measure  the 
power  factor  of  customers'  loads  were  discussed  at 
length  by  E.  T.  Anderson  of  the  People's  Power  Com- 
pany, Moline,  111.,  who  concluded  that  the  best  scheme  so 
far  suggested  was  that  described  by  Willard  S.  Wilder 
in  the  Aug.  2,  1919,  issue  of  the  Electrical  World  and 
by  C.  E.  Brown  in  the  Electrical  World  of  March 
27,  1920.  M.  H.  Aylesworth,  executive  secretary  of  the 
National  Electric  Light  Association,  told  of  the  affairs 
of  the  national  body. 


A.  S.  M.  E.  Crystallizing  Coal 
Conservation  Plans 

AN  ATTEMPT  to  formulate  plans  whereby  the 
L  American  Society  of  Mechanical  Engineers  shall 
take  an  active  part  in  preventing  the  waste  of  fuel  is 
growing  out  of  activities  of  the  fuel  section  of  that 
society.  At  the  annual  convention  held  this  week  in 
New  York  City  several  important  papers  were  presented 
dealing  with  this  subject.  One,  by  Prof.  L.  P.  Brecken- 
ridge  of  Yale  University,  summarized  the  present  fuel 
resources  in  all  of  their  available  foi-ms,  and  another, 
by  D.  M.  Meyers  of  New  York  City,  pointed  out  where 
fuel  is  being  wasted  and  offered  suggestions  for  stopping 
the  waste.  The  discussion  of  these  papers  had  to  be 
spread  over  three  days  so  great  was  the  interest  of  the 
membership.  Out  of  the  discussion,  which  indicated 
wide  variation  in  individual  opinion,  the  hope  was  ex- 
pressed of  developing  some  formula  to  which  the  A.  S. 
M.  E.  can  subscribe  and  which  may  be  used  as  a  basis 
for  effort  to  relieve  the  coal  crisis. 


Coal  Operators  Should  Stock  Their 
Commodity,  Says  J.  W.  Lieb 

THAT  much  of  the  difficulty  in  getting  coal  expe- 
rienced by  central  stations  and  all  other  users  could 
be  removed  if  the  coal  companies  would,  like  other 
industries,  store  a  limited  amount  of  the  commodity 
was  the  assertion  of  John  W.  Lieb,  vice-president  of  the 
New  York  Edison  Company,  in  discussing  the  coal  crisis 
before  the  A.  S.  M.  E.  convention  in  New  York  City 
this  week.  Mr.  Lieb  stated  that  coal  companies  could 
arrange  for  bin  storage  without  rehandling  the  coal,  and 
that  it  should  not  be  necessary  to  suspend  mining  opera- 
tions every  time  cars  are  not  immediately  available. 

Mr.  Lieb  said  he  did  not  know  of  another  industry 
which  would  shut  down  its  plants  with  so  little  excuse 
as  the  coal  companies. 
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Appropriation  of  $482,063  Ask«Ml  by 
Federal  Power  Coiniiiissioii 

CDNGRESS  has  been  asked  by  the  Federal  Power 
Commission  for  appropriations  aggregating  $482,- 
065.  Of  that  amount  $100,000  is  reiiuired  to  reimburse 
other  executive  departments  for  the  expenses  of 
investigations  request  jd  by  the  commission.  General 
expenses  for  conducting  the  authorized  work  of  the 
Federal  Power  Commission,  exclusive  of  compensation 
to  those  employed,  are  fixed  at  $137,000.  The  greater 
part  of  that  sum   is   intended   for  field   inve.stigations. 


Brooklyn  Edison  Bond^  Sell  on 
7j/4  per  (lent  Banis 

ANEW  issue  of  $5,000,000  general  mortgage,  Series 
D,  7  per  cent  gold  bonds,  due  Dec.  1,  1940,  has  just 
come  on  the  market  at  a  price  of  97iS,  yielding  the 
investor  about  7 1  per  cent.  The  proceeds  of  the  issue  are 
to  be  used  further  to  reimburse  the  company  for  expendi- 
tures made  on  additions,  extensions  and  improvements 
and  to  provide  funds  for  additional  similar  expenditures. 


the  industry  to  the  plane  that  its  merit  and  usefulness 
de.serve.  Further,  according  to  Mr.  Clark,  the  league's 
activities  will  be  directed  along  constructive  lines  within 
the  industry  in  the  way  of  encouraging  sound,  ethical 
and  progressive  business  methods. 

When  ( he  league  was  being  organized  it  was  origi- 
nally intended  to  spread  its  activities  over  the  entire 
Northwest,  covering  the  States  of  Washington,  Oregon, 
Idaho,  Montana  and  Utah.  As  plans  progressed  it  be- 
came appai-ent  that  the  leagu-  was  perhaps  laking  in 
too  much  territory — that  iy,  if  the  best  interests  of  all 
were  to  be  served.  Finally  i  wa.  decided  that  it  would 
be  better  first  to  interest,  or^ar-ize  and  educate  the  vari- 
ous divisions  of  the  industry  in  Oregon  and  Washing- 
ton, and  when  the  organization  was  perfected  to  extend 
it  to  the  other  states. 


Recommended  Prineiples  for  Inclusion 
in  Kansas  Utility  Act 

THE  Kansas  Public  Utilities  Association  met  in 
annual  conve»tion  at  Topeka,  Kan.,  on  Monday  and 
Tuesday  of  this  week.  Unusual  interest  was  manifested 
in  the  meeting  owing  to  the  presence  of  Judge  Huggins 
and  .ludge  Reed  of  the  Kansas  Industrial  Court,  which 
has  jurisdiction  over  the  public  utilities  of  the  state, 
and  also  because  M.  H.  Aylesworth,  executi%'e  manager 
of  the  N.  E.  L.  A.,  journeyed  from  New  York  to  lay 
before  the  association  some  of  the  more  important  ques- 
tions now  confronting  the  electric  light  and  power 
industry.  The  jreneral  utility  situation  in  the  state  was 
reviewed  by  Judge  Huggins,  and  Judge  Reed  delivered 
a  forceful  address  on  wavs  and  means  of  winning  the 
public  and  explained  the  Kansas  Industrial  Court. 

In  view  of  the  effort  being  made  in  Kansas  to  amend 
the  Industrial  Court  act  so  as  to  create  a  separate  com- 
mission and  give  it  jurisdiction  over  the  public  utilities 
of  the  state,  Mr.  Aylesworth  spoke  on  the  desirability 
of  incorporating  provisions  for  the  indeterminate 
permit,  the  certificate  of  convenience  and  necessity,  and 
also  for  the  regulation  of  municipally  owned  utilities. 
C.  E.  Groesheck  of  the  Electric  Bond  &  Share  Com- 
pany touched  on  the  difficulty  of  raising  money  for 
public  utilities  in  communities  where  unfair  treatment 
is  meted  out  to  the  utilities.  It  was  decided  to  carry 
on  more  active  work  in  promoting  public  information 
and  to  engage  a  secretary  for  that  purpose. 

Launching  Northwest  Electricid 
Service  League 

THE  Northwest  Electrical  Sei-vice  League,  represent- 
ing central  stations,  manufacturers,  jobbers  and 
contractor-dealers,  was  formally  launched  in  Seattle, 
Wash.,  Nov.  29.  The  launching  was  preceded  by  a 
banquet  attended  by  upward  of  150  men. 

The  league,  as  outlined  by  R.  W.  Clark,  chairman  of 
the  advisory  committee,  will  have  for  its  aim  the  pro- 
motion of  the  electrical  industiy  in  all  of  its  branches, 
through  the  co-ordination  of  effort  in  the  rendering  of 
better  service  to  the  public,  based  on  the  conviction  that 
more  efficient  electrical  service  as  a  whole  will  elevate 


Am  pen*  (Centenary  dements  French- 
American  Relations 

MORE  good  feeling  was  engendered  between  the 
United  States  and  France  by  the  formal  celebra- 
tion on  Dec.  4  of  the  Ampere  centenary  at  Ampere, 
N.  J.,  under  the  auspices  of  the  Crocker-Wheeler  Com- 
pany. In  1908  a  tablet  was  erected  at  Ampere  in  honor 
of  the  founder  of  the  science  of  electrodynamics,  and  at 
the  celebration  last  week  the  Prince  de  Beam,  Charge 
d' Affaires  and  Councilor  of  the  French  Embassy  of 
Washington,  unveiled  a  bronze  wreath  with  a  suitable 


PRINCE  DE  BEARN,  WHO  U.\VEILE3)  THE  WRE.\TH  IN  THE  CORNER, 
SPEAKING  OF  AMPEUlE's  ACCOMPLISHMENTS 

inscription  to  be  placed  above  the  tablet  in  commemora- 
tion of  this  centenary.  At  the  invitation  of  the  Crocker- 
Wheeler  Company  a  hundred  or  more  men  prominent  in 
the  electrical  industry  journeyed  to  Ampere,  where  a 
formal  program  was  carried  out.  Dr.  Schuyler  S. 
Wheeler,  president  of  the  company,  who  acted  as  chair- 
man, in  opening  the  meeting  characterized  Ampere  as 
the  author  of  the  electrical  law  of  gravitation. 

Prince  de  Beam,  who  traced  the  life  of  Ampere  and 
spoke  feelingly  of  his  accomplishments,  was  followed  by 
Dr.  M.  I.  Pupin,  who  gave  a  very  interesting  account  of 
the  intimate  and  more  personal  story  of  Ampere's  life, 
which  had  its  great  joys  and  great  sorrows.  The  pro- 
gram was  concluded  by  Dr.  C.  0.  Mailloux,  who  on  this 
occasion  represented  the  French  Academie  de  Science, 
with  a  carefully  prepared  paper,  in  which  was  traced 
the  inter-relationship  of  fundamental  electrical  research. 
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Bureau  of  Standards  Wants  More 
Money  for  Utility  Investigation 

THE  Bureau  of  Standards  has  asked  Congress  for 
?2,179,440  for  its  expenses  during  the  next  fiscal 
year.    Among  the  items  are  the  following: 

For  investigation  of  the  standards  of  practice  and 
methods  of  measurements  of  public  utilities,  such  as  gas, 
electric  light,  electric  power,  water,  telephone,  central- 
station  Jieating  and  electric  railway  service,  and  the 
solution  of  the  problems  which  arise  in  connection  with 
standards  in  such  service,  $125,000,  an  increase  of 
$45,000  over  the  current  appropriation ;  to  maintain  the 
standards  and  otherwise  investigate  radio  work. 

An  additional  $25,000  has  been  asked  of  Congress  by 
the  United  States  Geological  Survey  to  wind  up  the 
work  of  the  Super-Power  Survey  during  the  next  fiscal 
year  largely  for  the  preparation  of  reports. 


sion,  and  the  Webster  &  Southbridge  company  main- 
tained throughout  the  hearing  and  still  maintains  that 
it  is  meeting  adequately  the  power  requirements  of  the 
community  and  that  there  is  no  necessity  for  the  com- 
mercial entrance  of  another  company  into  its  teiTitory. 


Bulk  Energy  Supply  in  Competitive 
Territory  Not  Allowed 

THROUGH  a  misreading  of  the  decision  of  the 
Massachusetts  Department  of  Public  Utilities  in  the 
appeal  of  the  Webster  &  Southbridge  Gas  &  Electric 
Company  against  the  entrance  of  the  New  England 
Power  Company  into  the  field  of  energy-  supply  at 
Webster,  Mass.,  it  was  wrongly  stated  in  the  news 
department  of  the  Electrical  World  for  Nov.  27,  page 
1087,  that  the  New  England  Power  Company  had  been 
authorized  to  supply  energy  to  the  Slater  Mills  against 
the  protest  of  the  Webster  &  Southbridge  company. 
These  mills  are  supplied  with  energy  by  the  Webster  & 
Southbridge  company,  and  by  the  decision  the  New 
England  Power  Company  is  merely  authorized  to  trans- 
mit energy  through  the  town  and  to  supply  only  the 
Webster  &  Southbridge  company,  should  the  latter  com- 
pany so  contract  with  the  former.  No  other  customer 
can  be  supplied  by  the  New  England  Power  Company  in 
this  town  without  obtaining  the  consent  of  the  commis- 


Exceptionally  Large  Demand  for  Christ- 
mas Sales  Service  Material 

ORDERS  for  its  Christmas  sales  Service  material  are 
still  being  received  by  the  Society  for  Electrical 
Development  at  the  rate  of  thirty  to  forty  a  day.  The 
demand  for  the  Christmas  material  this  year,  it  was 
stated  by  General  Manager  James  M.  Wakeman,  has 
been  greater  than  that  for  three  previous  j'ears  put 
together. 

To  increase  the  use  of  "electrical  pages"  in  local  news- 
papers the  society  is  calling  the  attention  of  its  mem- 
bers to  this  service.  A  list  of  all  newspapers  in  the 
United  States  and  Canada  now  receiving  the  news  serv- 
ice has  been  sent  to  all  members  for  additional  names. 


Unusual  Court  Action  Appears  to 
Question  Demand  Charge 

AN  UNUSUAL  proceeding  which  for  the  first  time 
L  apparently  questions  the  equity  of  the  demand 
charge  in  a  power  rate  was  the  action  of  the  Supreme 
Court  of  the  State  of  New  York  in  the  case  of  the  City 
of  Oswego  vs.  the  People's  Gas  &  Electric  Company. 
Recently  a  temporary  injunction  was  granted  by  the 
court  restraining  the  company  from  collecting  a  service 
charge  on  its  gas  and  electric  rates. 

The  case  was  heard  at  Syracuse  on  Nov.  26  before 
Judge  L.  C.  Crouch,  who  on  Dec.  3  vacated  the  injunc- 
tion, permitting  the  company  to  apply  the  service  charge 
on  its  gas  and  electric  rates.  However,  he  retained 
jurisdiction  over  the  demand  charge  included  in  the 
power  rate.     There  will  be  a  further  hearing. 


Purchase  of  MacKenzie  Interests  Makes  Ontario  Hydro-Electric 

World's  Largest  System 


»■  PUN 


l=- 


BY  THE  acquisition  on  Dec.  4  of  the  MacKenzie  power 
I  interests  in  the  Toronto  and  Canadian  Niagara  dis- 
trict the  Ontario  Hydro-Electric  Pov/lt  Commission 
now  has  the  largest  single  generatinK  and  distribution  sys- 
tem in  the  world.    The  total  capacity  of  plants  now  owned 


and  under  construction  will  be  moi'e  than  1,000,000  hp. 
One  of  the  plants  thus  acquired,  namely,  that  of  the  Elec- 
trical Development  Company  here  shown,  was  built  in  1906 
with  an  installed  capacity  of  12.5,000  hp.,  at  that  time  the 
largest  water-power  plant  in  North  America. 
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Current  News 
and  Notes 

Timely  Items  on  clictrkal  happen- 
InBS  thiouel'out  the  world,  to- 
gcthcr  with  brief  notes  of  general 
Interest. 


Late  Figures  on  Hydro-Electric  De- 
velopment in  Spain. — Recent  statistics 
prepared  by  the  Union  Electrica  Es- 
panola  put  tiie  existing  hydro-electric 
development  in  Spain  at  about  620,000 
hp.,  compared  with  348,207  hp.  in  1917 
and  281,480  hp.  in  1914.  The  present 
development  is  said  to  represent  only 
about  10  per  cent  of  the  available  water 
power  of  the  country. 

Electrical  Progress  in  Utah. — A  sig- 
nificant fact  in  connection  with  the 
road-paving  work  just  completed  or  still 
under  way  between  Salt  Lake  City, 
Utah,  and  Ogden,  on  the  north,  and 
between  Salt  Lake  City  and  Provo,  to 
the  south,  is  that  almost  all  of  the 
contractors  are  using  electric  power 
for  pumping  purposes  and  for  their 
rock  crushers,  elevating  machinery  and 
mi.xing  plants.  Many  contractors  who 
formerly  used  steam  or  gasoline  have 
concluded  that  electric  power  is  more 
practical   and    more   economical. 

Rates  Continue  to  .\dvance. — Per- 
mission has  been  granted  by  the 
Indiana  Public  Service  Company  to  the 
Hawks  Electric  Company  to  increase  its 
rates  for  electrical  energy  in  Goshen, 
and  the  city  has  been  ordered  to  in- 
crease the  rates  for  municipal-plant 
service  to  correspond.  The  contract 
of  the  Hawks  company  with  the  city 
remains  for  the  present  undisturbed, 
however,  and  the  city  is  thus  enabled 
to  buy  energy  at  the  old  rate  and  sell 
at  the  new.  Other  places  where  recent 
rate  increases  have  been  granted  are 
Winona,  Minn.;  Galena,  111.;  Green 
Bay,  Manitowoc,  Kaukauna  and  other 
places  served  by  the  Wisconsin  Public 
Service  Company;  St.  Helena,  Cal.,  and 
Vale,  Ore. 

Power  Possibilities  of  the  St.  John 
River. — The  drainage  area  of  the  St. 
John  River,  which  forms  part  of  the 
boundary  between  the  State  of  Maine 
and  the  Province  of  New  Brunswick, 
comprises  2G,000  square  miles,  and  the 
river  with  its  tributaries  offers  oppor- 
tunities for  power  development  which 
have  been  inquired  into  by  an  interna- 
tional commission.  The  results  of  this 
investigation,  as  reported  by  A.  Lang- 
lois  of  the  Ottawa  Department  of  Pub- 
lic Works  in  the  Canadian  Engineer, 
show  that  the  best  power  sites  are 
found  upon  the  AUagash  and  Fisti 
Rivers,  the  uniform  fall  of  the  main 
stream  making  the  economical  develop- 
ment of  much  power  on  it  a  leather 
doubtful  scheme.  In  the  conclusions 
arrived  at  full  allowance  was  made 
for  continuing  the  use  of  water  for 
log  driving,  which  is  carried  on  ex- 
tensively for  a  distance  of  300  miles. 


At  Grand  Falls,  on  the  Allagash,  the 
most  promising  site  fur  development, 
where  there  is  a  fall  of  120  ft.  in  a 
mile,  it  is  estimated  that  from  45,000 
hp.  to  7C,000  hp.  could  be  made  avail- 
able. 

"Push-the-Button"  Farms.  —  Under 
this  title  Harry  R.  O'Brien  contributes 
an  illustrated  article  to  the  Country 
Gentleman  in  which  he  describes  the 
fast-spreading  movement  for  electric 
light  and  power  in  the  rural  communi- 
ties and  warns  against  the  danger  of 
v/rong  methods  of  promotion  if  central- 
station  companies  do  not  rise  to  the 
opportunity.  Iowa,  Mr.  O'Brien  finds, 
is  the  banner  state  in  farm  service,  at 
least  4,000  farmers  receiving  electri- 
cal energy  from  distribution  lines  of 
city  companies  and  estimates  being 
made  that  from  8,000  to  10,000  more 
will  be  served  within  another  year. 
Ohio,  Wisconsin  and  Illinois  are  other 
states  in  which  the  movement  has 
gained  increasing  momentum.  The 
author  of  the  article  figures  that  two 
months'  wages  of  a  farm  hand  this 
year  would  pay  for  all  the  energy  that 
an  average  farm  in  the  corn  belt  could 
possibly  use.  In  comparison  with  the 
cost  of  electricity  the  farm  hand  would 
be  worth  10  cents  a  day  at  turning  a 
grindstone  or  5  cents  at  shelling  corn 
or  shoveling  it  into  a  crib,  while  in  the 
latter  case  he  would  need  a  five-hundred, 
dollar  team  and  a  hundred-dollar 
wagon  to  help  him  earn  it.  Nor  does 
Mr.  O'Brien  forget  that  electricity  is 
a  real  bonanza  to  the  farmer's  wife. 

Great  Water-Power  Development 
Planned  for  England.  —  A  cable  dis- 
patch to  the  New  York  Times  an- 
nounces that  a  vast  and  complete 
scheme  for  supplying  electricity  to  the 
great  industrial  centers  of  England 
has  been  made  public  by  the  Ministry 
of  Transport.  It  embraces  construction 
of  a  concrete  dam  across  the  River 
Severn,  with  sluices  and  turbines,  an 
energy  storage  plant  with  a  high-level 
lake  and  tunnel  in  combination  with 
an  immense  pumping  and  turbine 
power  house  on  the  tidal  part  of  the 
River  Wye.  The  assertion  is  made 
that  electricity  could  be  produced 
and  distributed  over  a  wide  area 
to  the  extent  of  .'500,000  hp.  during  a 
ten-hour  day  at  a  cost  of  little  more 
than  1  cent  per  kilowatt-hour.  The 
scheme  which  has  been  worked  out  by 
the  civil  engineering  department  of  the 
Ministry  of  Transport  would  take  five 
to  seven  years  to  carry  out.  Parlia- 
mentary consent  must  first  be  obtained. 
The  cost  has  not  been  determined  in  de- 
tail but  the  total  would  amount  to  many 
millions  sterling.  It  is  claimed  that 
the  utilizing  of  the  enormous  electric 
power  generated  would  effect  a  saving 
of  about  three  to  four  million  tons  of 
coal  yearly,  which  would  thus  be  avail- 
able for  export.  A  gigantic  locked  basin 
for  shipping  purposes  on  the  Upper 
Severn  more  than  27  square  miles  in 
extent,  a  very  large  portion  of  which 
would  be  suitable  for  the  accommoda- 
tion of  vessels  of  the  largest  size  and 
which  would  be  usable,  at  all  stages  of 
the  tide,  forms  part  of  the  scheme. 


Associations 
and  Societies 


A  complete  Directory  of  Electrical 
Associutlons  Is  printed  in  the  first 
Is.sue  of  each  month. 


Association  of  Municipal  Electrical 
Utilitii>K  of  Ontario. — The  semi-annual 
convention  of  this  body  will  be  held  at 
Toronto  on  Jan.  27  and  28,  1921. 

Boston  Section,  A.  L  E.  E^This 
section  of  the  Institute  will  hold  its 
next  meeting  on  Friday,  Dec.  17,  when 
the  subject  will  be  "Water  Powers  of 
New  England"  and  the  speaker  H  K. 
Barrows,  civil  engineer.  The  mechani- 
cal engineers  will  meet  with  the  Insti- 
tute on  this  date. 

Philadelphia  Section,  A.  I.  and  S.  E. 
E. — "Power-Factor  Correction  and  Its 
Relation  to  Plant  Operation"  will  be 
the  title  of  a  paper  to  be  presented  by 
P.  T.  Vanderwaart  before  this  section 
of  the  Iron  and  Steel  association  on 
Jan.  8.  Mr.  Vanderwaart  is  electrical 
engineer  of  the  New  Jersey  Zinc  Com- 
pany of  Pennsylvania,  Palmerton,  Pa. 

W.  S.  Murray  to  Address  Philadel- 
phia Engineers. — "The  Super-Power 
System  as  a  Proposed  National  Power 
Policy"  will  be  the  subject  of  the  ad- 
dress to  be  made  by  William  S.  Murray 
before  a  joint  meeting  of  the  Phila- 
delphia Section  of  the  A.  I.  E.  E.  and 
A.  S.  M.  E.  on  Monday,  Dec.  13,  at  8 
p.m.,  at  the  Bellevue-Stratford  Hotel. 
The  meeting  will  be  preceded  by  an 
informal  dinner. 

Milwaukee  Section,  A.  I.  E.  E. — The 

Milwaukee  Section  of  the  American 
Institute  of  Electrical  Engineers  has 
elected  the  following  officers  and  com- 
mittee chairmen  to  serve  for  the  sea- 
son 1920-1921:  Chairman,  W.  H. 
Cheney,  Allis-Chalmers  Manufacturing 
Company;  secretary,  W.  H.  Costello, 
Cutler-Hammer  Manufacturing  Com- 
pany; chairman  of  program  commit- 
tee. Eraser  Jeffrey,  Allis-Chalmers 
Manufacturing  Company;  chairman  of 
membership  committee,  R.  L.  Dodd, 
Milwaukee  Electric  Railway  &  Light 
Company. 


Coming   Meetings   of   Electrical   and 
Other  Technical   Societies 

Association  of  Iron  .-inti  Sticl  Electric;il 
KnBineers — Chicago  Section.  Dec.  11  ; 
Cleveland  Section.  Dec.  l.T;  rittsburgli 
Section,  Dec.  18;  Philadelphia  .'Section. 
Jan.  8  ;  Birmingham  Section.  Jan.  27. 

A.  I.  E.  E  and  A.  S  M.  E.  (joint  mectiniErs) 
— Philadelphia  Sections.  Philadelphia, 
D(>c.  IS;  Boston  Sections.  Boston.  Dec 
17  :  Xew  York  and  Metropolitan  Sec- 
tions, New  York,  Jan.   28. 

American  Ph.vsical  Societv  (annua!  meet- 
ing)— Chicago.  Dec  28-Jan.   1. 

American  Institute  of  Electrical  Engineers 
— Chicago.    Jan.    14. 

Wisconsin  State  A.ssociatinn  of  Electrical 
Contractors  and  Dealers  —  Milwaukee, 
Jan.    19    and    20. 

Western  Association  of  Electrical  In- 
spectors— Detroit.  Jan.  25-27. 

Association  of  Stunicipal  Electrical  Utilities 
of  Ontario — Toronto.  Jan.   27  and  28 
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Recent  Court 
Decisions 


Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies. 


Directed  Verdict  Where  Defense 
Charged      Contributory      Negligence. — 

The  Supreme  Judicial  Court  of  Maine, 
in  Kidney  vs.  Aroostook  Valley  Rail- 
road, has  sustained  the  lower  court  in 
granting  a  directed  verdict  to  the  de- 
fendant in  a  case  where  the  testimony 
of  the  only  witness  in  a  suit  for  dam- 
ages for  accidental  death  showed  clearly 
the  contributory  negligence  of  the  in- 
dividual killed.     (Ill  At.  334.)* 

Electric  Companies  May  Use  High- 
way Crossing  Railroad  Tracks. — A  rail- 
road company  chartered  by  the  state, 
subject  to  reserved  power  to  alter  or 
suspend  the  charter,  cannot  complain, 
the  New  York  Supreme  Court,  Appel- 
late Division,  has  held,  in  New  York 
Central  Railroad  Company  vs.  Middle- 
port  Gas  &  Electric  Light  Company, 
that  an  electric  light  and  power  com- 
pany, pursuant  to  a  franchise  granted 
by  a  municipality  and  approved  by  the 
Public  Service  Commission,  has  occu- 
pied with  its  poles  and  wires  a  high- 
v/ay  crossing  the  railroad's  tracks,  none 
of  the  electric  company's  poles  being 
on  the  railroad's  right-of-way  and  the 
wires  being  30  ft.  above  its  rails.  (184 
N.  Y.  S.  221.) 

Operation  May  Be  Discontinued 
Where  Utility  Can  Be  Run  Only  at  a 
Loss. — In  the  case  of  public  service  cor- 
porations where  there  is  no  specified 
contract  upon  the  point  the  public  is 
not  authorized,  according  to  the  finding 
of  the  United  States  District  Court  for 
the  Eastern  District  of  South  Carolina, 
in  Charleston-Isle  of  Palms  Traction 
Company  vs.  Shealy,  to  require  the  con- 
tinued operation  by  the  public  service 
corporation  of  its  property  and  fran- 
chises under  rates  which  would  afford 
not  only  no  adequate  return  for  the 
capital  invested  but  a  large  continuing 
loss  and  the  eventual  exhaustion  of  the 
entire  capital  invested.  The  company 
was  therefore  authorized  to  abandon 
its  charter,  franchises  and  privileges 
and  cease  operation.    (266  Fed.  406.) 

Erroneous  Instruction  on  Reasonable 
Care  Upsct.s  Verdict. — The  Supreme 
Court  of  Appeals  of  Virginia  has  re- 
manded for  retrial  the  case  of  Jeffress 
vs.  Virginia  Railway  &  Power  Com- 
pany, in  which  a  verdict  for  the  de- 
fendant was  found  in  the  trial  court. 
Jeffress,  having  lost  his  house  through 
fire,  sought  for  damages  from  the 
power  company,  which  he  charged  with 
negligence  in  repairing  a  transformer 
that  had  been  damaged  in  a  storm.   The 

•The  left-hand  numbers  refer  to  the 
voTlime  anil  the  rlKht-hand  number.s  to  the 
page  of  the  National  Reporter  System. 


company,  denying  that  the  cause  at- 
tributed for  the  fire  was  the  true  one, 
asserted  that  it  had  used  the  ordinary 
test  to  insure  the  safety  of  the  trans- 
former. It  also  denied  any  obligation 
to  provide  a  ground  wire  as  a  safety 
measure.  The  Supreme  Court  found 
that  the  trial  court  had  erred  in  in- 
structing the  jury  that  it  was  the  com- 
pany's duty  only  to  use  ordinary  care, 
as  exemplified  by  common  usage, 
having  regard  to  the  nature  of  elec- 
tricity. The  jury  should  have  been  in- 
formed that  the  care  must  be  meas- 
ured by  the  danger  and  evidence  tend- 
ing to  discredit  the  transformer  test 
should  not  have  been  barred  out.  It 
is  the  duty  of  those  engaged  in  the 
production  and  distribution  of  elec- 
tricity, the  court  held,  to  avail  them- 
selves of  the  best  materials,  contri- 
vances and  inventions  in  use  to  prevent 
injury  to  persons  or  property.  (104 
S.  E.  393.) 

Appellate  Courts  Must  Exercise  In- 
dependent Judgment  in  Proceedings 
Charging  Confiscation. — The  United 
States  Supreme  Court,  in  reversing 
the  action  of  the  Pennsylvania  Supreme 
Court  in  Ohio  Valley  Water  Company 
vs.  Ben  Avon  Borough,  and  thus  sup- 
porting the  decree  of  the  inferior  state 
court  which  reversed  a  rate  order  of 
the  Public  Service  Commission  on  the 
ground  that  its  valuation  of  the  plain- 
tiff's property  was  so  low  as  to  con- 
stitute confiscation,  has  taken  issue 
with  the  Pennsylvania  Supreme  Court's 
contention  that  "in  the  items  wherein 
the  Superior  Court  differed  from  the 
commission  upon  the  question  of  values 
there  was  merely  the  substitution  of 
the  former's  judgment  for  that  of  the 
commission  in  determining  that  the 
order  of  the  latter  was  unreasonable." 
(See  103  At.  744.)  "Looking  at  the 
entire  opinion,"  the  United  States  Su- 
preme Court  says,  "we  are  compelled 
to  conclude  that  the  [Pennsylvania] 
Supreme  Court  interpreted  the  statute 
as  withholding  from  the  courts  power 
to  determine  the  question  of  confisca- 
tion according  to  their  own  independ- 
ent judgment  when  the  action  of  the 
commission  comes  to  be  considered  on 
appeal.  The  order  here  invloved  pre- 
scribed a  complete  schedule  of  maxi- 
mum future  rates  and  was  legislative 
in  character.  In  all  such  cases,  if  the 
owner  claims  confiscation  of  his  prop- 
erty will  result,  the  state  must  pro- 
vide a  fair  opportunity  for  submitting 
that  issue  to  a  judicial  tribunal  for 
determination  upon  its  own  independ- 
ent judgment  as  to  both  law  and 
facts;  otherwise  the  order  is  void  be- 
cause in  conflict  with  the  due  process 
clause.  Here  the  insistence  is  that  the 
public  service  company  law,  as  con- 
strued and  applied  by  the  [Pennsyl- 
vania] Supreme  Court,  has  deprived 
plaintiff  in  error  of  the  right  to  be  so 
heard;  and  this  is  true  if  the  appeal 
therein  specifically  provided  is  the  only 
clearly  authorized  proceeding  where  the 
commission's  order  may  be  challenged 
because  confiscatory."  (40  S.  C.  R. 
527.) 


Commission 
Rulings 


Important  decisions  of  various  state 
bodies  involving  or  affecting  elec- 
tric light  and  power  utilities. 


Where  Bill  Is  Disputed  Electricity 
Must  Not  Be  Cut  Off.— The  Tayabas 
Light  &  Power  Company  has  been  in- 
formed by  the  Public  Utility  Commis- 
sion of  the  Philippine  Islands  that, 
v/hile  a  public  service  company  has  the 
right  to  discontinue  service  to  a  de- 
faulting company,  it  cannot  do  so  in 
order  to  force  the  payment  of  a  dis- 
puted bill  and  that  it  must  inspect 
meters  when  their  accuracy  is  disputed 
and  must  remedy  defects.  Court  pro- 
cedure can  be  taken  to  recover  payment 
in  cases  of  dispute  where  an  adjust- 
ment cannot  be  reached  between  the 
company  and  the  customer. 

Consumption  of  Keokuk  Energy  Lim- 
ited.— Under  -a  ruling  of  the  Missouri 
State  Public  Service  Commission  in  re- 
sponse to  an  application  filed  by  the 
Union  Electric  Light  &  Power  Com- 
pany of  St.  Louis,  twenty  of  St.  Louis' 
largest  industrial  establishments,  which 
have  been  using  unlimited  quantities  of 
power  generated  at  the  hydro-electric 
plant  of  the  Mississippi  River  Power 
Company  at  iJeokuk,  la.,  and  dis- 
tributed through  the  Union  Electric 
company,  will  in  the  future  be  limited 
in  their  consumption  of  energy  from 
this  source.  Each  of  the  companies 
will  receive  less  energy  than  it  wants, 
the  exact  quantities  differing.  The 
total  number  of  kilowatt-hours  a  month 
to  be  allowed  the  twenty  companies  is 
limited  by  the  commission  to  6,183,293. 
These  companies,  it  was  contended, 
made  contracts  with  the  Union  Elac- 
tric  Light  &  Power  Company  soon  after 
the  Mississippi  River  Power  Company 
was  ready  to  supply  hydro-electricity 
on  large  contracts  and  under  such  easy 
terms  as  to  render  the  service  much 
cheaper  than  any  other  that  could  be 
supplied.  In  its  application  the  Union 
company  stated  that  with  the  growth 
of  these  twenty  companies  all  the  power 
it  could  obtain  from  the  Keokuk  Dam 
plant  would  be  consumed  by  them.  It 
also  appeared  that  the  Union  Electric 
company  could  earn  approximately 
$17r),000  more  by  supplying  Keokuk 
power  to  consumers  other  than  these 
companies  and  that  it  could  supply 
shortages  from  its  steam  plants.  "The 
commission  ruled  that  to  give  to  the 
twenty  customers  concerned  hydro-elec- 
tric power  in  unlimited  quantities  would 
deprive  the  general  customer  of  his 
right  to  benefit  in  the  water-power  serv- 
ice and  that  as  long  as  hydro-electric 
energy  is  delivered  to  the  Union  Elec- 
tric company  it  must  permit  all  of  its 
customers  to  participate  in  its  bene- 
fits. 
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G.  E.  Watts,  who  is  one  of  the  best 
known  sales  engineers  in  the  South 
tliroudh  fifteen  years  of  association 
with  electric  utilities,  was  elected  a 
vice-president  of  the  .Southeastern  Sec- 
tion of  the  N.  E.  L.  A.  at  its  recent 
convention  in  Miami,  Fla.  The  honor 
bestowed  on  Mr.  Watts  is  a  sijjnal  one, 
permitted  by  a  change  in  constitution 
which  added  a  third  vice-president  to 
the  list  of  officers  and  merited  by  a 
constant  devotion  to  the  work  of  the 
Southeastern  Section  since  the  time  it 
was  organized.  Mr.  Watts  is  an  Eng- 
lishman by  birth,  havinp  been  born  at 
Bristol,  Enj,'lan(l,  April  4,  1864.  While 
in  the  British  naval  service  for  nine 
years  he  visited  nearly  all  the  ports 
of  the  world  on  the  old  Madagascar 
and   Northumberland.     At   the   age   of 


twenty-nine  years  he  came  to  the 
United  States,  and  he  has  since  been 
identified  with  the  electrical  industry. 
For  many  years  he  was  connected  with 
the  Columbia  Incandescent  Lamp  Com- 
pany, St.  Louis,  Mo.  Later  he  took  up 
the  electric  railway  supply  business  as 
a  member  of  the  Watts  &  Uthoff  Sup- 
ply Company  of  St.  Louis.  For  the 
past  fifteen  years,  however,  he  has  been 
established  at  Atlanta  as  sales  engineer 
interested  in  hydro-electric  construc- 
tion work  and  street  railways.  Mr. 
Watts  is  Southern  sales  manager  of 
the  Locke  Insulator  Manufacturing 
Company. 

L.  T.  Merwin,  who  recently  was  pro- 
moted from  general  superintendent  to 
assistant  general  manager  of  the 
Northwestern  Electric  Company,  Port- 
land, Ore.,  has  just  been  appointed 
vice-president  and  general  manager  of 
that  company.  A  biography  and  photo- 
graph of  Mr.  Merwin  appeared  in  these 
columns  for  Sept.  25. 

W.  G.  Schmauder,  formerly  superin- 
tendent of  power  for  the  Texas  Power 
&  Light  Company,  Dallas,  Tex.,  has 
been  appointed  assistant  general  man- 
ager. Mr.  Schmauder  is  chairman  of 
the  safety  committee  of  the  Southwest 
Geographic  Division  of  the  National 
Electric  Light  Association. 


Men 
of  the  Industry 


Changes   111   Personnel 

and   Position — 

niographlcal  Notes 


S.  L.  Whitestone,  since  1911  general 
auditor  of  the  General  Electric  Com- 
pany, has  been  elected  comptroller  of 
the  company  to  succeed  C.  E.  Patterson, 
recently  elevated  to  the  vice-presidency 
in  charge  of  accounting.  Mr.  White- 
stone,  who  has  been  employed  by  the 
General  Electric  Company  since  its 
inception,  thirty-three  years  ago,  be- 
came general  auditor  in  1911,  having 
previously  filled  the  position  of  assist- 
ant general  auditor  and  traveling  audi- 
tor. Before  the  present  company  was 
organized  he  was  connected  with  the 
Spraguc  Railway  &  Motor  Company 
and  with  the  Edison  General  Electric 
Company. 

Walter  L.  Upson  of  Union  College, 
Schenectady,  N.  Y.,  has  been  appointed 
head  of  the  engineering  department  of 
Washington  University,  St.  Louis,  Mo., 
with  the  title  of  professor  of  electrical 
engineering.  Professor  Upson  has  been 
teaching  since  1904.  He  was  instruc- 
tor in  electrical  engineering  and 
physics  at  Princeton  University  for  two 
years,  was  professor  of  electrical  engi- 
neering at  Ohio  State  University  for 
the  same  length  of  time,  taught  for  two 
years  in  the  University  of  Vermont, 
and  since  1912  he  has  been  associate 
professor  of  electrical  engineering  at 
Union  College.  Before  taking  up  teach- 
ing Professor  Upson  was  associated 
with  Elmer  A.  Sperry  in  the  develop- 
ment of  the  electric  automobile,  and 
in  1903-1904  he  went  through  the  Gen- 
eral Electric  Company's  testing  course 
at  Schenectady.  During  the  war  he 
worked  in  the  engineering  department 
of  the  American  Shipbuilding  Company 
and  in  the  consulting  research  depart- 
ment of  the  General  Electric  Company 
in  addition  to  his  regular  college  work. 
Professor  Upson  was  born  in  Cleveland, 
Ohio,  on  July  3,  1877,  and  graduated 
from  Princeton  University  with  the 
degree  of  B.S.  in  1899.  He  took  a  post- 
graduate course  at  his  Alma  Mater  in 
electrical  engineering  and  received  the 
degrees  of  E.E.  and  M.S.  He  also  studied 
at  University  College,  London,  and  at 
Harvard,  where  he  received  the  first 
degree  of  M.E.E.  ever  granted  by 
that  institution.  Professor  Upson  has 
written  a  number  of  papers  on  engi- 
neering, scientific  and  educational  sub- 
jects and  is  joint  author  with  Dr.  E.  J. 
Berg  of  a  textbook  on  electrical  engi- 
neering. He  is  a  member  of  the  Ameri- 
can Institute  of  Electrical  Engineers, 
fellow  of  the  American  Association  for 
the  Advancement  of  Science,  member  of 
the  Association  of  University  Pro- 
fessors and  of  many  other  organiza- 
tions. 


Roy  A.  Weagant,  winner  of  the  Leib- 
mann  memorial  prfze  for  the  best  work 
of  the  vear — progressive  discovery 
tending  toward  the  advancement  of  the 
ladio  art — is  consulting  engineer  of  the 
Kadio  Corporation  of  America.  This 
prize,  founded  a  year  ago  by  a  friend 
of  the  late  Lieutenant-Colonel  Lcib- 
mann,  consists  of  the  interest  for  one 
year  on  $10,000.  Mr.  Weagant  is  a 
native  of  Morrisburg,  Ontario,  Canada. 
He  was  educated  at  Stanstead  College 
and  McGill  University.  He  studied 
physics  under  Sir  Ernest  Brotherford 
and  first  became  interested  in  wireless 
through  witnessing  some  of  his  experi- 
ments in  Hertzian  waves.  He  took  up 
commercial  wireless  work  in  1908  and 
ii!  1912  entered  the  employ  of  the  Mar- 
coni   Wireless   Telegraph    Company   of 


America.  He  soon  rose  to  the  posi- 
tion of  chief  engineer,  and  when  the 
Radio  Corporation  of  America  absorbed 
the  Marconi  company  he  was  retained 
as  consulting  engineer.  Mr.  Weagant 
is  a  fellow  of  the  Institute  of  Radio 
Engineers  and  a  former  member  of  the 
board  of  directors  of  that  body.  He 
has  also  been  a  member  of  its  standard- 
i/.ation  committee. 

Clifton  B.  Day.  for  the  last  ten  years 
superintendent  Northampton  (Mass.) 
Electric  Light  Company,  has  resigned 
that  post. 

E.  T.  Keck  has  been  appointed  super- 
intendent of  power  for  the  Texas  Power 
&  Light  Company,  Dallas,  Tex.,  to  suc- 
ceed W.  G.  Schmauder,  who  has  been 
appointed  assistant  general  manager 
of  the  company. 


Obituary 


Carl  K.  Badger,  assistant  production 
manager  of  the  Pittsfield  works.  Gen- 
eral Electric  Company,  died  at  Pitts- 
field,  Mass.,  on  Nov.  25.  He  was 
thirty-eight  years  of  age,  a  native  of 
Schenectady,  N.  Y.,  and  had  been  about 
twenty-two  years  in  the  employ  of  the 
General  Electric   Company. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies — Notes  on  Industrial  Activities 

and  Business  Methods 


Reduced  Labor  Helping  to  Lower 
Factory  Costs 

IN  ORDER  to  lower  their  production  costs  it  is  known 
that  manufacturers  in  the  electrical  field  have  been  reduc- 
ing their  labor  costs  by  diminishing  their  forces.  This  is 
true  not  only  in  certain  sections  of  the  country  but  also  in 
pretty  generally  scattered  centers.  The  percentage  of  labor 
cost  to  raw-material  cost  has  been  increasing  to  such  an 
extent  that  the  manufacturers  have  taken  this  means  to 
reduce  it,  at  least  to  some  e.xtent,  in  spite  of  the  fact  that 
they  may  have  sufficient  orders  on  their  books  to  keep  them 
working  for  some  tnne. 

Recent  advices  from  the  Middle  West  show  that  small 
reductions  in  working  forces  are  being  made  by  the  smaller 
motor  manufacturers.  At  the  same  time  there  is  an  ample 
supply  of  skilled  workmen  reported  in  that  section.  Other 
manufacturers  are  changing  workers  from  one  department 
to  another  and  reducing  hours. 


Glass  Manufacturers,  it  may  take  some  little  time  and  effort 
to  get  the  policy  changed.  However,  manufacturers  have 
assured  the  Electrical  World  that  the  question  will  be 
taken  up  for  discussion  at  an  early  meeting  of  the  njwly 
formed  Illuminating  Glassware  Guild. 


How  Should  Glassware  Packing 
Charges  Be  Handled  ? 

WHEN  the  cost  of  packing  illuminating  glassware  was 
a  comparatively  negligible  item  the  American  manu- 
facturers established  the  practice  of  selling  glass- 
ware plus  a  charge  for  packing.  This  was  done  because  it 
was  claimed  that  illuminating  glassware  was  not  a  staple 
line,  that  the  finished  product  varied  from  the  size  of  an 
egg  up  to  about  28  in.  in  diameter,  and  that  the  package 
quantity  varied  from  one  unit  to  about  one  hundred  dozen. 
Now,  however,  conditions  have  changed.  The  package 
charge  has  increased  from  about  35  cents  to  $1.75  per  baiTel, 
and  representative  electrical  jobbers  and  fixture  manufac- 
turers in  the  Middle  West  feel  that  illuminating  glassware 
has  become  enough  of  a  staple  for  manufacturers  to  include 
the  cost  of  standard  packages  in  the  unit  price  of  standard- 
package  lots.  Buyers  claim  that  the  number  of  pieces  of 
glassware  in  a  given  standard  package  does  not  vary  and 
that  the  glassware  manufacturer  should  therefore  experi- 
ence no  difficulty  in  adding  the  cost  of  the  packing  to  the 
price  of  any  given  glassware. 

The  charge  for  packing  the  cheaper  grades  of  glassware 
now  amounts  to  about  one-third  of  the  wholesale  price  of 
the  glass,  and  if  the  jobber  adds  this  charge  to  the  cost  of 
the  glassware,  the  dealer  thinks  the  jobber  is  making  an 
unduly  large  profit.  If,  on  the  other  hand,  the  jobber  simply 
bases  his  mark-up  on  the  cost  of  glassware  alone  and  passes 
on  the  packing  charge  to  his  dealer,  it  means  that  the 
jobber  is  getting  neither  profit  nor  even  his  overhead 
expense  on  25  per  cent  of  his  capital  invested  in  glassware. 
The  same  trouble  is  not  experienced  with  glassware  pur- 
chased from  abroad,  because  there  the  cost  of  packing  is 
only  about  3  per  cent  of  the  value  of  the  glassware  and 
importers  make  a  price  to  cover  this  item  when  selling  the 
glassware  in  this  country. 

High  as  the  American  package  charge  seems  in  com- 
parison, the  cost  of  lumber,  cooperage,  corrugated  paper 
and  all  sorts  of  packing  materials  has  been  so  high  that 
the  charges  are  said  to  yield  no  appreciable  profit  to  the 
American  glass  manufacturers.  Numerous  buyers  of  glass- 
ware have  complained  to  the  manufacturers  against  the 
.separate  charge  for  packing,  but  inasmuch  as  the  uniform 
packing  charges  have  been  the  fixed  policy  of  an  organiza- 
tion known  as  the  American  Association  of  Flint  and  Lime 


Northwest  Credit  Situation  Is 
Slightly  Tighter 

THE  credit  situation  in  the  Northwest  seems  to  be 
tightening  a  little  more  all  the  time.  The  farmers  are 
holding  their  grain  rather  than  sell  at  the  present  low 
price,  many  of  the  lumber  mills  are  shut  down  or  working 
at  only  a  fraction  of  their  output,  and  the  woolen  mills  are 
in  the  same  situation.  Money,  therefore,  is  not  so  free  as  it 
should  be.  Consequently  collections  are  poor.  They  are 
averaging  probably  less  than  fifty  days,  but  this  is  partly 
due  to  large  commercial  accounts  which  are  promptly  paid 
and  are  therefore  very  effective  in  keeping  the  average 
time  down. 

Another  important  factor  is  the  activity  of  the  collection 
departments  and  the  fact  that  this  condition  has  been  antici- 
pated for  some  time  and  the  weak  accounts  have  been 
closed  out.  At  the  same  time  many  small  accounts  are 
running  from  sixty  to  ninety  days.  Dealers'  business  is 
reported  fair,  but  not  what  was  expected,  and  a  larger 
percentage  of  sales  than  is  desirable  is  represented  by 
credit  business. 

Long  Deliveries  of  High-Tension 
Porcelain  Insulators 

^LTHOUGH  some  manufacturers  of  porcelain  high- 
/-%  tension  insulators  report  that  the  volume  of  new 
*•  -^-business  being  placed  is  sufficient  to  absorb  present 
production  sevei-al  other  producers  have  noted  a  distinct 
falling  off  of  domestic  orders  recently.  Difficulty  in  float- 
ing bond  issues  to  finance  power  extensions  is  said  to  be 
a  contributing  factor.  On  the  other  hand,  the  foreign 
market  apparently  remains  as  active  as  ever,  a  strong  de- 
mand coming  from  Italy,  France,  Spain,  Switzerland,  the 
Scandinavian  peninsula  and  South  America  especially. 
Foreign  orders  would  undoubtedly  be  even  heavier  were  it 
not  for  the  prevailing  exchange  rates,  which  operate  against 
them. 

Excellent  prospects  for  business  are  seen  next  year  pro- 
vided that  financial  conditions  break  favorably.  This  view 
is  based  on  the  immense  hydro-electric  power  developments 
that  are  contemplated  and  the  probability  of  a  larger  de- 
mand from  electric  railways  which  have  not  entered  this 
market  heavily  since  the  war.  As  a  matter  of  fact  the 
railways  are  just  beginning  to  make  inquiries  for  insula- 
tors. Competition  from  foreign  insulator  manufacturers, 
while  starting  to  make  itself  felt,  is  not  feared  as  yet, 
for  they  are  mostly  concentrating  upon  the  low-voltage 
material. 

Stocks  of  finished  insulators  in  this  country  are  practi- 
cally non-existent.  Manufacturers  still  have  such  a  large 
number  of  back  orders  unfilled  that  little  progress  has  been 
made  in  improving  deliveries.  On  the  very  high-voltage 
pin  types  from  six  to  eight  months  is  quoted.  On  the 
medium-voltage  sizes  large  orders  are  filled  in  from  three 
to  five  months. 

In   some   cases  suspension   type  insulators  are   in   worse 
shape  and  in  others  in  better  as  regards  delivery. 
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The  item  of  steel   is  not  now  occasioning  especial   trouble 
in  turning  out  suspension  insulators. 

Labor  conditions  at  insulator  plants  have  improved,  but 
the  supply  of  raw  material  has  been  seriously  impeding 
production.  A  slight  easing  up  in  the  clay  situation  is  now 
reporteil,  but  to  offset  this  the  fuel  supply,  both  of  coal 
and  of  natural  gas,  has  been  embarrassing  manufactur- 
ers. Prices  have  undergone  no  change  and  a  reduction 
is  generally  said  to  be  impossible  in  the  near  future.  Even- 
tually, however,  several  manufacturers  look  for  lower 
prices  to  come  about,  the  advent  depending  upon  the  trend 
of  labor,  fuel  and  raw  material  costs. 


Low  Brass  Prices  Shoiil*!  Offer 
Favorable  IMarket 

ACTIVITY  in  the  brass  and  copper  mills,  as  far  as  can 
be  learned,  has  fallen  off  to  a  great  extent,  probably 
^in  the  neighborhood  of  f)0  per  cent.  At  the  same 
time,  under  the  present  business  conditions,  electrical  manu- 
facturers apparently  are  buying  as  much  as  can  be  expected 
of  them.  It  is  generally  known  that  bookings  of  electrical 
manufacturers  using  great  quantities  of  brass  and  copper 
bars,  sheets,  tubes,  wire,  etc.,  have  shown  a  large  decrease 
in  the  past  three  months  or  so,  and  this  condition  of  neces- 
sity must  be  reflected  in  the  buying  of  the  copper  products. 
Mills  are  running  below  their  capacity,  and  there  is  little 
doubt  that  orders  for  brass  can  be  handled  for  rather  quick 
shipment.  This  condition,  combined  with  the  upward  turn 
that  the  copper  market  has  just  taken,  would  seem  to  pave 
the  way  for  a  pretty  favorable  market  for  brass  goods. 
Up  to  the  past  week  copper  has  been  quoted  in  the  outside 
market  as  low  as  13.5  cents  for  end-of-the-year  delivery, 
with  producers  holding  to  14  cents.  At  this  writing  there 
is  little  available  in  the  outside  market  at  under  14  cents 
delivered,  with  first  quarter  for  both  markets  at  14  cents 
to  14.25  cents. 

Compared  with  prices  about  two  months  ago  copper  wire, 
net,  at  the  mill  is  quoted  4  cents  lower  now,  at  17  cents. 
Copper  sheets  are  off  6  cents,  bottoms  6  cents  and  rods  5 
cents.  High-brass  rods,  wire  and  sheets  are  4  cents  lower, 
while  low-brass  sheets  and  wire  are  off  4.25  cents  and  rods 
3.5  cents.  Seamless  copper  tubing  and  high-brass  tubing 
are  quoted  4  cents  lower,  while  low-brass  tubing  is  off  4.5 
cents.  Early  in  October  the  outside  market  was  quoting 
17.25  cents  for  copper,  delivered,  while  the  producers'  prices 
were  nominal  in  a  quiet  market.  In  the  past  two  weeks 
some  good  copper  buying  has  been  recorded.  It  is  probable 
too  that  buying  will  be  better  after  the  first  of  the  year. 


October  Electrical  Exports  Set 
Record  for  Year 

ELECTRICAL  exports  for  the  first  ten  months  of  1920 
total  $78,317,629,  compared  with  $75,695,023  for  the 
same  period  in  1919,  or  at  a  present  annual  rate  of 
slightly  under  $95,000,000.  The  record  export  figure  for  this 
year  of  $9,988,215,  reached  in  the  month  of  October,  gives 
promise  of  placing  the  year's  electrical  exports  well  beyond 
the  approximate  total  of  $90,000,000  recorded  in  1919. 

The  excess  of  electrical  exports  thus  far  this  year  over 
last,  amounting  to  more  than  $2,600,000,  is  well  distributed 
over  eleven  of  the  nineteen  items  on  the  list.  Those  items 
which  show  the  largest  excess  include  more  than  a  million 
each  on  motors,  dynamos  and  miscellaneous  items,  nearly 
four-fifths  of  a  million  on  interior-wiring  supplies  and 
rheostats,  and  not  quite  half  a  million  excess  on  magnetos, 
spark  plugs,  etc.,  and  on  transformers.  The  only  items  on 
Arhich  1919  leads  by  any  considerable  total  are  almost  two 
million  on  insulated  wire  and  cable  and  about  one  million 
on  metal-filament  lamps. 

The  export  total  of  $9,988,215  for  October,  1920,  leading 
October,  1919,  by  more  than  $2,700,000,  is  not  only  a  new 
record  for  this  year  but  stands  second  to  the  previous  high 
mark  of  nearly  $11,000,000  that  was  hung  up  in  June,  1919. 
Included  in  October's  figures  are  new  records  on  three 
items.     The   total   of   $970,840   on   dynamos   surpasses   the 


previous  high  mark  of  $760,546  reached  in  June,  1919; 
$785,300  on  transformers  exceeds  the  previous  best  total  of 
$721,507  in  August,  1920,  and  the  total  exports  of  miscel- 
laneous items,  amounting  to  $3,516,873,  displace  the  best 


October 
1919 

Battrrica )S07.704 

CarboiiB 121.621 

Dynaiiioe  and  goncratora .  4S2.946 

I'aiin. 79,40* 

Heating  and  cooking  ap- 

paratiiH 164,114 

ImtulatLtl  win* and  calilf- .  487.444 

Int4'ri(>r  wiring  rtupplirtt. .  .  168.902 

ArilunipH 2.239 

Curhon-filainf-nt  lanipii. .  .  6.075 

Mi'lal-rilunionI  laniixi 334,835 

MagnoUifl,  Hpiirk  plugs,  (>U>.  222,972 
MeUra     and     nieaauring 

inMtruineatH 237.077 

Motnnt 1.007.930 

Rlii>08tatiiandrontrollrnt  63.153 

Switrhcn  and  arp<iw<irie*i. .  347, 1  52 

Trlt'graph  apparatus 44,566 

r.l.pli,,ri,-» 388,428 

'rriiii.Hfornien* 218,789 

All  others 2.425,310 

Total »7,280,663 


previous  mark  of  $3,039,569  recorded  in  June,  1919.  A  new 
record  for  this  year  was  also  made  on  exports  of  motors 
during  October,  the  figures  of  $1,255,539  being  second  to 
those  of  $1,562,521  in  June,  1919,  however. 

Figures  in  the  above  table  were  compiled  by  the  Bureau 
of  Foreign  and  Domestic  Commerce. 


—Ten  Month!  Endwl— 

October 

October 

Ortobi-r 

1920 

1919 

1920 

{483,109 

15,114,399 

$5,368,371 

137.760 

1.228.848 

1.223,591 

970,840 

4,598,879 

5,625,877 

55.212 

1.320,214 

986.202 

182.715 

1.351,410 

1.443,578 

575,041 

7,757,248 

5.873.334 

282,999 

1,899,411 

2.617.167 

1,548 

14.399 

18.924 

16.871 

144.418 

87.826 

354.536 

4,109,046 

3.111.020 

317.891 

2,564,409 

2.982.755 

254.876 

2.506.697 

2.123,176 

1.255.539 

8.853,573 

10.154.662 

64,251 

438,269 

1.225.855 

425.615 

3.118.811 

3.473,439 

24.751 

751.973 

506.185 

282,488 

3.079.565 

2.877.427 

785,300 

3.332,601 

3.765,756 

3,516,873 

23.510.853 

24,852,484 

t9,988,2IS 

$75,695,023 

$78,317,629 

The  Metal  Market  Situation 

THOUGH  a  slightly  firmer  tone  to  the  copper  market 
was  noted  last  week  following  reports  of  wage  re- 
ductions and  further  curtailments  of  output  the  actual 
position  remains  the  same.  Sustained  buying  remains  as 
largely  absent  as  ever,  although  in  part  this  is  thought  to 
be  caused  by  the  desire  of  consumers  to  keep  their  books 
free  of  obligations  during  the  annual  period  of  taking  in- 
ventories. On  the  other  hand,  producing  interests  are  no 
more  anxious  to  sell. 

Standard  copper  at  London  has  checked  its  downward 
iledine  for  the  present  at  least,  spot  recovering  £2  to  £79  5s. 

Zinc  is  stronger  and  more  active  in  tone.  Spot  at  New 
York  advanced  more  than  J  cent  per  pound  within  the  week, 
with  a  large  and  unsatisfied  demand  from  consumers  as 
offerings  for  first  quarter  delivery  are  small.  Tin  also 
moved  upward  more  than  1  cent  per  pound  but  the  "offi- 
cial" price  of  lead  was  further  reduced  1  cent  to  5  cents 
per  pound  by  the  leading  interest.  More  inquiries  are 
received  and  it  is  hoped  that  the  new  low  level  will  stimu- 
late the  prevailing  dull   market. 

The  scrap  metals  market  remains  quiet.  Consumers  are 
manifesting  more  interest,  however,  as  the  reductions  of 
the  past  weeks  are  believed  to  have  brought  prices  to  a 
level  somewhere  near  a  firm  bottom. 


NEW  YORK  METAL  MARKET  PRICES 


Topper 

London,  stAndard  spot. 


Prime  Lake 

KIcctroIytic 

Casting     

Wire  base  

Lead,  trust  price 

Antimony 

Nirkrl,  ingot 

Sheet  line,  f  o.b.  smelter 

Zinc,  spot 

Tin     

.\luminum.  98  to  99  percent 


Hca\->'  copper  and  wire. 

Hrass.  heavy 

Brass,  light  

Lead,  heavy. ... 
Zinc,  old  scrap 


— NoVcmbor  30—- 

.— D'-c'^mbor  6—. 

£        s     d 

£         s       d 

77        5      0 

79        5        0 

Cents  per  Pound 

Cents  per  Pound 

14  00 

Nominal  14  00 

14  00 

14  00 

13  37S 

13.23 

17  00   17  50 

17  00 

6  00 

5  00 

5  75 

5  70 

43  00 

43  00 

11    50 

11   50 

6   10 

6  75 

33  12! 

34  371 

26  50  27  50 

26.00  27  00 

TALS 

Cents  per  Pound 

Cents  per  Pound 

II  OO  II   50 

10  75- II  25 

6  00     6  50 

6  on-  6  50 

4  50     5  00 

4  50     5.00 

4  50     5  00 

4  00     4  50 

3.75-  4  00 

3.75-  *.00 
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The  Week 

IN  TRADE 


A  FAIRLY  satisfactory  amount  of  business  is  being 
done  in  the  supply  field,  mainly  in  rewiring  and  re- 
>- construction.  The  Western  territory,  however,  is 
more  quiet  than  other  places.  Christmas  buying  is  good 
in  general,  and  it  is  expected  that  appliance  stocks  will 
be  badly  broken  when  inventories  are  taken.  Hollow  ware 
is  in   poorest  supply  in  this  line. 

In  the  general  supply  line  stocks  of  wire,  flexible  armored 
cable,  loom,  outlet  boxes  and  porcelain  are  in  sufficient 
supply  to  satisfy  present  demands,  and  these  demands  are 
not  heavy.  Pipe  stocks  still  are  short  under  a  fair  de- 
mand. Prices,  it  is  noted,  are  holding  at  a  given  level 
with  little  tendency  at  cutting.  Collections  seem  to  average 
at  sixty  days  in  many  sections  reporting.  Building  is 
light. 

As  a  whole,  returns  from  foi-ty-five  states  show  that 
industrial  depression,  although  not  acute,  is  widespread 
and  non-employment  is  slowly  increasing.  It  has  not, 
however,  reacTied  the  point  of  a  surplus  of  labor,  accord- 
ing to  the  National  Industrial  Conference  Board. 


NEW  YORK 


Business  in  this  territory  in  the  past  week  has  continued 
on  an  even  keel.  Sales,  while  not  extra  large,  are  fairly 
satisfactory,  and  the  recent  recession  in  demand  now  seems 
to  have  halted,  for  the  time  being  at  least.  Stocks,  on 
the  whole,  though  perhaps  a  bit  heavier  than  the  trade 
would  like  to  see,  are  by  no  means  unwieldy.  Jobbers  have 
been  quite  generally  and  successfully  interchanging  stocks, 
with  a  vei-y  beneficial  effect  upon  excessive  inventories. 

The  building  industry  is  badly  off  here,  but  optimism  is 
generally  expressed  regarding  its  return,  along  with  a 
general  revival  of  business  next  spring.  The  Christmas 
trade,  too,  is  turning  out  better  than  had  been  anticipated 
in  many  quarters. 

Except  for  weakness  on  material  directly  affected  by  the 
cotton  and  copper  markets  prices  on  the  whole  show  a 
steadier  tendency.  Collections  range  about  sixty  days,  as 
previously  reported,  but  many  jobbers  do  not  consider 
that  a  bad  figure.  Cancellations  are  not  being  received  as 
the  liquidation  process  has  apparently  run  its  course.  Con- 
tractor-dealers are  buying,  though  more  closely  to  their 
requirements.  While  not  rushed  by  any  means  they  are 
keeping   fairly  busy  on   small   jobs. 

Non-Metallic  Flexible  Conduit. — Little  demand  exists  and 
stocks  are  large,  in  some  cases  too  much  so.  The  current 
quotation  on  :7j-in.  is  $33  and  on  .1-in.  from  $33  to  $36  per 
1,000  ft. 

Outlet  Boxes. — Steel  is  no  longer  holding  up  the  supply 
and  stocks  are  about  normal.  Demand  varies  from  heavy 
to  light. 

Flexible  Armored  Conductor. — The  first  sign  of  a  return- 
ing market  on  cable  is  seen.  Several  jobbers  say  their 
stocks  are  moving,  and  a  representative  house  last  week 
sold  more  than  during  the  previous  two  months.  No.  14 
two-wire  is  still  quoted  from  $80  to  $85  per  1.000  ft. 

Sockets. — Pull  sockets  are  weak,  but  other  types  are 
moving  fairly  well,  with  stocks  in  good  shape.  In  case 
lots  pulls  are  worth  about  50  cents,  keys  28  cents  and  key- 
less 25  cents,  net. 

Fuses. — An  average  normal  demand  is  felt  with  stocks 
at  a  favorable  Icvql. 

Heating  Appliances. — Consumer  demand  is  apparently 
very  active,  and  jobbers  complain  that  their  sales  are  limited 
by  their  ability  to  obtain  supplies.  Hollow-ware  items  re- 
main in  the  worst  shape,  though  a  slight  improvement  in 


deliveries  is  reported.  Christmas  trade  prospects  in  this 
line  seem  very  good. 

Tape. — Sales  vary  from  fair  to  good,  and  stocks  too  are 
spotty,  as  some  jobbers  have  too  much  tape,  while  the 
supply  of  others  is  low.  In  quantities  of  100  lb.  friction 
tape  ranges  from  45  to  55  cents  per  pound  and  rubber 
from  45  to  56  cents. 

Wall  Panels. — Jobbers  are  not  stocking  these,  and  very 
few  inquiries  or  orders  are  received  at  present.  Sheet 
steel  is  now  plentiful  and  deliveries  are  good. 

Rubber-Covered  Wire. — No  change  in  the  weakness  of 
the  market  is  noted.  No.  14  brings  from  $9.35  to  $10.50 
per  1,000  ft. 

CHICAGO 

No  perceptible  change  in  trade  is  noted,  except  possibly 
a  vague  feeling  that  things  are  better.  Prices  are  holding 
firm  with  the  exception  that  in  certain  widely  scattered 
instances  jobbers  are  making  small  concessions  on  special- 
ties and  on  goods  in  some  way  below  standard.  It  is  be- 
lieved true  that  no  widespread  cutting  is  being  indulged 
in  by  reputable  dealers. 

Construction  remains  at  a  low  ebb  and  there  is  a  wide- 
spi-ead  public  demand  for  lowered  building  costs.  Build- 
ing permits  in  Chicago  for  October  amounted  to  $3,800,000, 
about  half  the  ten-year  average.  The  same  condition  is 
reported  throughout  the  Mid-West  section.  The  Federal 
Reserve  Bank  review  for  November  estimates  $150,000,000 
worth  of  construction  withheld  pending  price  stabilization. 

Christmas  business  was  slow  in  getting  started  this  year, 
the  week  just  passed  being  the  first  one  that  has  felt  any 
appreciable  holiday  buying.  All  retail  stores  are  expe- 
riencing good  business  now,  but  not  so  good  as  in  past 
years  at  this  time. 

Motors. — Inquiries  from  the  railroads  keep  up,  but  few 
sales  have  resulted.  The  line  in  general  is  quiet  with  many 
prospective  buyers  apparently  waiting  for  the  price  re- 
duction that  probably  will  not  come.  Motors  between  1  hp. 
and  15  hp.  are  still  hard  to  get,  but  the  condition  of  all 
stocks  is  being  gradually  improved. 

Wire.  —  In  general  prices  are  unchanged.  Bare  and 
weatherproof  are  sold  on  a  list  that  closely  follows  the 
copper  market,  and  sufficient  supplies  are  available  to  sat- 
isfy all  wants  on  short  notice.  Magnet  wire,  so  long  at  a 
premium,  is  now  more  easily  obtained. 

Non-Metallic  Flexible  Conduit. — With  the  close  of  the 
season  for  repair  and  reconstruction  stocks  are  again  in 
good  shape.  Factories  report  a  good  volume  of  orders 
on  books,  and  nothing  has  been  heard  here  yet  of  lower 
prices. 

Rigid  Conduit. — Demand  still  prevents  jobbers  from  ac- 
cumulating any  stock  of  the  more  popular  sizes,  but  has 
recently  fallen  off  to  sufficient  extent  to  promise  better 
supplies  in  the  immediate  future. 

Line  Material. — As  is  usual  for  this  time  of  year  both 
inquiries  and  orders  are  being  placed  at  a  slow  rate.  Could 
the  remarkably  open  season  have  been  foreseen  much 
better  business  would  have  been  done. 

Christmas  Specialties. — Retail  business  is  just  being  felt, 
but  retailers  arc  cautious  in  placing  orders.  A  very  heavy 
demand  on  jobbers  is  possible  in  the  next  ten  days,  for 
dealers'  stocks  seem  abnormally  low. 

Wa.shing  Machines. — Sales  continue  in  comfortable  vol- 
ume. Some  price  cuts  ai-e  reported,  these  apparently  being 
confined  to  shopworn  or  demonstrated  pieces  and  having 
no  effect  on  the  market  in  general.  Many  sales  campaigns 
are  in  progress,  uniform  success  being  reported  where  prop- 
erly handled.  Manufacturers  report  that  jobbers  show  but 
little  reduction  in  the  volume  of  orders  placed. 
•  Cross-Amis. — As  forecast  some  weeks  ago  in  this  re- 
view, prices  of  cross-arms  were  revised,  effective  Dec.  1. 
Current  quotation  on  N.  E.  L.  A.  specification,  5-ft.  x  3i- 
in.  X  4J-in.,  five-pin  arms,  is,  in  less  than  1,000  linear  feet, 
$145.61  per  100;  over  1,000,  $139.43;  3-ft.  x  3Mn.  x  4Mn., 
two-pin  arms  are,  in  small  quantities,  $64.38  per  100,  and 
in  large  lots  $57.22. 
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BOSTON 

Business  durinp  the  past  week  was  rather  spotty.  Prices 
in  general  remained  firm,  barrinp  a  tendency  toward  lower 
quotations  on  rubber-covered  wire,  and  the  retail  trade  is 
advertising  many  mark-downs.  Pre-holiday  business  is  not 
believed  to  be  up  to  normal  among  jobbers,  though  a  fair 
sale  of  hollow  ware  is  reported.  Building  and  engineer- 
ing contracts  in  New  England  to  Dec.  2  from  Jan.  1  total 
$291,906,062,  against  $217,090,000  for  the  same  period  last 
year.  Collections  are  fairly  good  among  larger  industrial 
concerns,  but  contractor-dealers  and  central  stations  arc 
not  paying  their  bills  as  promptly.  CautiDus  buying  con- 
tinues among  the  jobbers,  who  are  still  working  hard  to 
keep  their  stocks  from  running  into  excess  figures  of  value. 
Deliveries  are  excellent  and  no  serious  shortages  were 
reported  this  week.  Labor  conditions  are  improving  from 
the  productive  standpoint. 

Lamps. — Lamps  are  now  being  stocked  for  sale  in  large 
quantities  with  little  if  any  restriction  as  to  size  of  orders. 
A  leading  distributer  informed  the  Electrical  World  on 
Monday  that  wliile  the  demand  for  lamps  is  somewhat  below 
last  year's  a  decided  improvement  in  orders,  taking  the 
country  as  a  whole,  can  be  seen  compared  with  a  few  weeks 
ago.  One  Boston  warehouse  had  1,500,000  lamps  under  its 
roof  early  in  the  week. 

Flexible  Armored  Conductor. — A  quiet  market  prevails, 
with  some  occasional  1,000-ft.  orders  and  good  stocks. 
Prices  are  soft,  this  week's  quotation  of  $85  on  single-strip 
No.  14  applying  to  1,000-ft.  lots  and  over. 

Rubber-Covered  Wire. — An  undercurrent  of  price  weak- 
ness exists,  with  fair  demand  and  ample  stocks.  No.  14  in 
5,000-ft.  lots  sells  around  $9  to  $9.50. 

Motors. — Stocks  continue  to  increase  among  competing 
distributers.  Well-rounded  lines  are  not  generally  preva- 
lent. Betterment  work  in  industrial  and  mercantile  estab- 
lishments continues  to  absorb  many  motors.  Considerable 
competition  exists  among  motor  agencies  for  the  disposal 
of  larger  sizes. 

Hollow  Ware. — Healthy  buying  for  the  holiday  trade  is 
reported,  toasters  and   percolators  moving  well. 

"Nail-it"  Knobs. — Heavy  stocks  are  available  in  local 
warehouses.  One  of  the  smaller  jobbers  had  300  barrels  on 
hand  early  in  the  week,  it  is  reported,  and  in  barrel  lots 
these  are  "selling  for  $28.50  per  1,000. 

Loom. — So  far  prices  do  not  reflect  raw-material  cost 
reductions.    The  market  is  dull  and  stocks  are  ample. 

Schedule  Material. — Prices  are  steady,  stocks  are  com- 
plete as  a  rule  and  the  demand  is  only  moderate. 

Washers  and  Cleaners. — Retail  stocks  are  heavy,  and  the 
volume  of  business  is  insufficient  to  pull  much  on  most  job- 
bers.    Cleaners  are  moving  fairly  well. 


ATLANTA 


Except  for  the  activity  in  the  holiday  goods  line  business 
as  a  whole  is  reported  rather  dull,  November  business  being 
slightly  less  than  30  per  cent  below  that  of  October,  and 
prospects  indicate  that  December  will  show  r  still  greater 
decrease.  This  is  due  to  a  great  extent  to  the  reluctance 
of  the  retail  trade  to  place  orders  so  near  the  inventory 
period  on  Jan.  1  and  is  in  this  respect  a  normal  situation. 
Electrical  supplies  required  in  construction  work  are  slow 
because  of  the  falling  otf  in  building  activities,  little  or  no 
new  construction  being  announced  in  the  past  few  weeks. 
Building  permits  in  Atlanta  for  the  month  of  November 
number  174  and  are  valued  at  $365,000,  this  being  less  than 
one-half  the  value  of  permits  for  October.  Construction 
companies  report  moderate  activities  in  small  additions  and 
repair  work  and  are  receiving  some  inquiries  regarding 
building  operations  to  begin  in  the  late  spring,  but  the 
general  opinion  seems  to  be  that  there  will  not  be  a  gen- 
eral resumption  of  heavy  building  before  the  first  of 
March. 

Owing  to  the  low  price  of  cotton  the  farmers  are  hold- 
ing their  ci'ops  and  are  not  paying  off  their  indebtedness 
as    was    contemplated,    and    this,    of   course,    is    causing    a 


stringency  in  money  matters  all  up  and  down  the  line  and 
has  tended  to  slow  up  mercantile  business  in  general. 
Cotton  mills,  oil  mills  and  gins,  as  a  result  of  the  holding 
of  cotton,  are  being  forced  to  curtail  their  hours  of  opera- 
tion and  in  some  instances  to  shut  down  entirely  after 
having  practically  resumed  normal  operations  ten  days  ago. 
How  long  this  condition  will  continue  to  exist  depends 
almost  wholly  upon  how  long  the  farmers  continue  to  hold 
their  product. 

Vacuum  Cleaners. — The  past  ten  days  have  seen  a  re- 
newed activity  in  this  line.  Stocks  arc  somewhat  low,  but 
jobbers  will  hardly  place  heavy  orders  for  replenishment 
of  stocks  before  the  first  of  the  year.  Prices  show  no 
change. 

Non-Metallic  Flexible  Conduit. — It  is  freely  predicted  by 
jobbers  that  the  present  price  of  $33  per  1,000  ft.  for  :,'2-in. 
size  will  break  in  the  near  future,  as  the  manufacturers 
and  jobbers  arc  both  heavily  stocked.     Buying  is  slow. 

Rectifiers. — The  heavy  slump  in  the  automobile  and  ga- 
rage trade  is  reflected  in  the  falling  off  in  demand  for 
Tungar  rectifiers,  though  the  more  firmly  established  com- 
panies are  still  purchasing  as  usual.  Stocks  are  reported 
in  fair  condition  and  shipments  are  good,  with  price  on 
the  garage  type  steady  at  $117. 

Distributing  Transformers. — Continued  improvement  is 
noted  and  most  central  stations  have  succeeded  in  accumu- 
lating small  stocks  for  their  requirements.  This,  of  course, 
has  slowed  down  the  movement  somewhat,  but  the  demand 
for  the  popular  sizes  continues  to  hold  up  quite  well  and 
some  jobbers  report  shortages,  particularly  in  10-kw.,  15- 
kw.  and  25-kw.  sizes.     Shipments  are  improving. 

Knife  Switches. — The  demand  for  knife  switches  is  re- 
ported very  light,  the  safety-switch  type  having  contributed 
to  the  slow  movement  of  this  article.  The  smaller  towns, 
however,  continue  to  purchase  the  open-type  switch,  and 
the  smaller  sizes,  particularly  the  two-pole  type,  are  moving 
fairly  well.  Stocks  are  reported  somewhat  low  because  of 
jobbers'  hesitation  in  placing  orders  at  this  time. 

Wire. — Further  base  reduction  in  the  price  of  wire  is  re- 
ported, effective  as  of  Dec.  1.  Stocks  of  both  weatherproof 
and  rubber-covered  are  in  good  shape  and  the  popular  sizes 
continue  in  fair  demand. 


ST.  LOUIS 

In  comparison  with  the  previous  week  last  week's  de- 
mand picked  up  appreciably,  though  it  was  still  subnormal. 
The  increase  in  activity  is  due  mainly  to  last-minute  orders 
for  Christmas  goods  from  dealers  who  put  off  buying  any 
stock  at  all  until  they  could  estimate  more  closely  just 
what  they  would  need.  Dealers  report  consumers  looking 
over  their  stocks  for  suitable  electrical  gifts,  but  that 
there  is  a  feeling  that  prices  are  high  and  not  much  buy- 
ing has  shaped  up  so  far.  St.  Louis  department  stores 
are  stressing  more  strongly  than  ever  the  desirability  of 
electrical  gifts. 

Jobbers,  in  preparation  for  their  inventories,  are  issuing 
numbers  of  hold  orders  to  manufacturers  in  order  to  keep 
their  totals  as  low  as  possible.  Cancellations  are  becom- 
ing less  frequent,  however,  and  practically  all  jobbers  re- 
port their  stocks  at  favorable  levels  compared  with  other 
lines.  Prices  are  remaining  remarkably  firm  considering 
general  business  conditions.  Collections  are  slightly  easier 
but  the  sixty-day  average  has  not  been  decreased.  Build- 
ing has  taken  a  further  drop. 

Wire. — The  situation  has  changed  very  little,  but  jobbers 
are  encouraged  by  the  fact  that  cancellations  have  dropped 
off  considerably.  Inquiries  remain  fair,  but  orders  are  low 
in  size  and  number.  No.  14  rubber-covered  is  held  at  $9.75 
per  1,000  ft.  in  5,000-ft.  lots,  and  weatherproof  is  quoted 
on  23  cents  base.  Long  deliveries  are  quoted  on  magnet 
wire  with  no  weakening  of  prices. 

Rigid  Conduit. — Demand  is  still  strong  enough  to  pre- 
vent jobbers  from  accumulating  complete  stocks  of  smaller 
sizes  of  both  black  and  galvanized.  Stocks  of  the  larger 
sizes  are  fairly  normal.  A  light  demand  is  being  taken 
care  of  through  the  interchange  agreement  of  Si.  Louis 
jobbers. 
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Heaters. — Demand  has  been  fairly  good  until  the  past 
week,  but  has  slowed  up  considerably  owing  to  the  un- 
seasonably warm  weather.  Jobbers  have  good  stocks  on 
hand  and  they  are  looking  forward  to  a  particularly  active 
season. 

Christmas  Goods. — These  have  been  moving  well,  but 
jobbers  are  not  expecting  to  equal  the  volume  of  last  year. 
They  have  stocked  up  well,  but  their  confidence  has  not 
been  entirely  re-echoed  by  many  dealers  who  are  just 
beginning  to  build  up  their  stocks. 

Motors. — Large  quantities  of  fractional  motors  can  be 
obtained  on  immediate  delivery,  but  stocks  of  larger  sizes 
are  spotty  and  deliveries  of  several  months  are  quoted. 
Prices  are  holding  well  but  demand  is  light. 

Outlet  Boxes. — Stocks  are  spotty,  some  jobbers  reporting 
that  they  can  obtain  enough  to  satisfy  demand,  which  is 
comparatively  light.  Other  jobbers  report  their  stocks  low 
and  are  finding  it  very  difficult  to  get  deliveries  from  manu- 
facturers. 

Knobs,  Tubes  and  Cleats. — Practically  all  jobbers  have 
very  large  stocks  and  are  having  quite  a  little  difficulty 
in  cutting  them  down  for  inventoi-y  purposes.  Demand  con- 
tinues light. 

Farm-Lighting  Plants. — The  demand  predicted  for  Novem- 
ber did  not  materialize,  and  dealers  are  not  having  a  great 
deal  of  success  with  the  deferred-payment  plan,  which,  it 
had  been  hoped,  would  solve  the  problem.  Declining  prices 
for  farm  products  have  put  the  fai-mer  in  a  non-buying 
mood.  Demand  is  slightly  better  than  it  was  in  the  begin- 
ning of  November. 


SAN  FRANCISCO 

The  value  of  the  building  permits  issued  in  the  principal 
California  cities  during  November,  1920,  is  as  follows:  San 
Francisco,  $1,469,940;  Los  Angeles,  $6,267,660;  Oakland, 
$563,676;  Fresno,  $.312,925.  The  value  of  the  building  per- 
mits for  November,  1919,  were  as  follows:  San  Francisco, 
$2,0.50,809;  Los  Angeles,  $5,232,537;  Oakland,  $595,465; 
Fresno,  $376,033.  The  figures  indicate  the  universal  de- 
crease in  electrical  contracting,  for  the  case  of  Los  Angeles 
is  unique  in  California.  So  far  there  has  been  little  non- 
employment  reported  in  California  outside  of  the  usual 
decrease  in  farm  employment  and  the  closing  down  of  one 
or  two  shipyards. 

Electrical  Appliances. — Although  dealers  are  anticipat- 
ing a  big  Christmas  business,  yet  during  the  past  few 
weeks  there  have  appcai-ed  indications  that  this  business 
will  be  hurt  by  conditions  such  as  the  general  public  be- 
lief that  electrical  appliances  will  di'op  together  with  other 
commodities.  It  is  true  that  several  makes  of  washing  ma- 
chines have  dropped  in  price,  or  are  believed  to  be  ready 
to  drop,  because  of  shut-dovni  factories  and  accumulated 
stock;  but,  on  the  other  hand,  the  manufacturers  of  standard 
makes  believe  that  their  prices  cannot  be  lowered  because  of 
labor  and  material  costs. 

Heating  Appliances. — A  severe  cold  spell  that  followed 
the  heavy  rain  has  considerably  increased  the  call  for 
radiators  and  for  heating  pads.  Stocks  are  good.  Con- 
trary to  early  impressions  there  arc  good  local  stocks  ob- 
tainable on  appliances  of  the  better  sort,  such  as  percolators 
in  a  variety  of  models,  and  grills. 

Line  Material. — Business  in  line  material  has  been  un- 
usually brisk  during  the  past  month.  The  San  .Joaquin 
Light  &  Power  Corporation  plans  to  spend  $3,000,000  in 
the  next  few  months,  mainly  upon  its  11,000-volt  distribut- 
ing lines,  for  it  has  now  a  sufficiency  of  power  but  lacks 
distributing  facilities  in  the  newer  districts.  This  work 
must  be  completed  before  the  opening  of  the  irrigation  load 
in  the  early  spring. 

Alarm  Systems. — A  nice  business  is  reported  by  jobbers 
and  dealers  who  liavc  made  special  ctforts  in  this  line. 
Eastern  shipments  are  required. 

Boxes  and  Covers. — There  is  no  longer  any  shortage,  in 
the  northern  part  of  this  territory  at  least,  of  boxes,  covers 
and   other  roughing-in   material. 


SEATTLE— PORTLAND 

Sales  volumes  in  Seattle  and  the  Puget  Sound  district 
reported  by  both  jobbers  and  dealers  show  that  business  is 
languishing  and  that  the  total  for  November  and  Decem- 
ber will  not  nearly  approximate  original  estimates.  Job- 
bers and  dealers  as  a  whole  agree  that  Christmas  merchan- 
dise sales  of  electrical  appliances  will  fall  far  short  of  last 
year's  figure  because  of  the  attitude  of  the  buying  public 
in  refusing  to  purchase  anything  that  is  not  absolutely 
essential.  Domestic  appliances,  such  as  toasters,  flatirons, 
percolators,  etc.,  are  moving  comparatively  well,  but  other 
lines  of  more  expensive  merchandise  are  moving  poorly  at 
present. 

Stocks  in  general  are  reported  by  both  jobbers  and  dealers 
to  be  in  very  good  condition  with  the  exception  of  certain 
lines  of  hollow  ware.  Prices  are  holding,  but  a  break  down- 
ward would  not  be  unexpected.  An  inci-easing  number  of 
lumber  mills  in  both  Oregon  and  Washington  are  being 
forced  to  cease  operations  because  of  inability  to  market 
their  products  without  too  great  loss.  Many  still  operat- 
ing have  cut  wages  approximately  50  cents  per  day  and 
intimate  that  further  cuts  will  be  necessai-y  to  reduce  costs 
of  manufacturing.  The  non-employment  problem  in  lum- 
ber is  becoming  serious  both  in  Oregon  and  Washington. 
Wages  in  all  lines  will  be  greatly  reduced. 

In  the  Portland  district  jobbers  report  that  business  is 
continuing  about  the  same  as  reported  in  the  past  few 
weeks'  period.  Demand  for  ranges,  washing  machines  and 
flatwork  ironing  machines  has  decreased  very  noticeably, 
but  heating  devices  are  not  moving  so  rapidly  as  they 
should  at  this  time  of  year.  Stocks  in  general  are  in  very 
good  condition  with  exceptions  of  certain  lines  of  hollow 
ware. 

There  have  been  no  price  changes  of  any  note  recently. 

Portland  contractors  report  that  business  is  slowing  up 
and  expect  this  condition  to  continue  until  after  the  first 
of  the  year.    Electricians  are  very  plentiful. 


SALT  LAKE  CITY—DENVER 

Several  important  salesmen's  conventions  are  reported  in 
session  in  the  electrical  jobbing  centers.  The  keynote  of 
these  meetings  is  the  imperative  need  of  intensive  selling 
methods  to  meet  the  contingency  of  a  buyer's  market,  the 
importance  of  quick  turnovers  and  the  need  of  eliminating 
dead  stock.  Stocks  are  plentiful  in  practically  all  electri- 
cal lines.  Dealers  and  jobbers  alike  are  able  to  get  what 
they  want  on  immediate  delivery,  while  factories  seem  to 
have  caught  up  on  nearly  all  back  orders. 

There  is  no  apparent  disposition  to  reduce  retail  prices. 
Opinion  is  divided  among  dealers  as  to  whether  a  radical 
reduction  would  be  ultimately  good  for  the  electrical  trade. 
Some  would  welcome  a  materially  reduced  price  schedule 
and  be  willing  to  take  whatever  loss  is  involved.  It  is  gen- 
erally admitted  that  high  prices  are  the  biggest  factor  in 
keeping  the  consumer  out  of  the  market.  There  is  a 
noticeable  pick-up  in  the  volume  of  electrical  buying  for  the 
holidays. 

Christmas-Tree  Sets. — Only  the  cheaper  grades  are  in 
any  considerable  demand.  Novelty  lamps  seem  to  rank 
highest  in  the  favor  of  the  buying  public.  Standard  prod- 
ucts are  too  high  in  price  to  be  attractive  to  the  shopping 
public. 

Lamps. — Nearly  every  dealer  is  satisfied  with  his  volume 
of  lamp  business.  Buyers  are  choosing  their  lamps  with 
more  and  more  discrimination,  looking  especially  to  light- 
ing efficiency.  The  frosted  globe  is  in  unusually  good  de- 
mand. 

Fixtures. — The  fixture  business  is  at  a  low  ebb.  Build- 
ing is  virtually  at  a  standstill.  One  dealer  who  specializes 
in  fixtures  reports  his  volume  at  20  per  cent  normal. 

Flatirons. — Irons  are  not  going  >vell.  The  prevailing  re- 
tail price  is  around  $8.25,  representing  a  20  per  cent  in- 
crease over  the  1019  price.  The  investment  is  unattractive 
to  the  average  buyer. 

Rotary  Sewing  Machines. — The  demand  is  almost  neg- 
ligible, the  selling  price  being  $80. 
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New  Apparatus  &  Appliances 

A  Record  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


I'lug  Cap 

A  20-amp.  composition  plug  cap, 
polarized,  has  been  placed  on  the  mar- 
ket by  Harvey  Hubbell,  Inc.,  Bridge- 


HEAVY-DUTY   PLUG    FOR    POLARIZEa) 
SERVICE 

port,  Conn.  This  No.  6720  cap  is  pro- 
vided with  a  hole  large  enough  to  admit 
weatherproof  or  asbestos-covered  wire, 
and  has  sufficient  capacity,  says  the 
manufacturer,  for  32-volt  circuits. 


Mirror  and  Lens  Arrangement 
for  Electric  Signs 

A  device  for  use  in  eli'ctric  display 
signs  has  been  developed  by  the  Golden 
Glow  Sign  Corporation,  45  West  Thirty- 
fourth  Street,  New  York  City.  By 
means  of  this  device  light  from  a  cen- 
trally located  incandescent  bulb  is  re- 
flected by  mirrors  behind  a  number  of 
lenses  which  project  the  light.  In  an 
ordinary  sign  one  bulb  is  used  to  il- 
luminate an  entire  letter,  averaging 
twelve  lights,  and  in  a  box  sign  one 
lamp  is  used  for  both  sides  of  the  sign. 
It  is  claimed  that  each  lens  is  as  bright 
\n  appearance  as  if  an  individual  lamp 
vvere  behind  it. 


Water-Level  Indicator 

A    long-distance     indicator     intended 
primarily  for   application   in    forebays 


THE    OPERATION    OF    INDICATOR    IS    INDE- 
PENDENT  OF   VOLTAGE   VARIATIONS 

of  hydro-electric  plants  has  been  placed 
on  the  market  by  D.  W.  Proebstel, 
Electric  Building,  Portland,  Ore.  The 
device     consists     of     a     direct-current 


motor  whose  field  poles  are  changed  in 
polarity  as  a  result  of  changes  in  the 
water  level.  Five  wires  are  required 
for  connection  with  the  control  switch, 
which  is  placed  at  the  measuring  point 
and  is  actuated  by  a  float.  The  device 
is  usually  built  for  operation  at  120 
volts  direct-current. 


Attachment  Plug 

Harvey     Hubbell,     Inc.,     Bridgeport, 
Conn.,  has  placed  on  the  market  a  com- 


FOR  BAYONET  BASE 


position  attachment  plug  with  bayonet 
base,  No.  6712,  for  250  volts  and  6  amp. 


Ironing  Machine 

An  ironing  machine  with  one  open 
end,  so  that  skirts  and  similar  gar- 
ments can  be  slipped  over  it  instead 
of  having  to  be  ironed  doubled,  has  been 
developed  by  the  Utensils  Company, 
303  East  Columbia  Street,  Fort  Wayne, 
Ind.  The  ironer  is  motor  driven  and 
gas  heated  and  finished  in  aluminum. 
For  the  convenience  of  the  operator 
there  is  a  pedal  arrangement  for  work- 
ing both  from  the  front  and  from  the 
side.  The  belt  wheel  is  guarded  and 
the  feed  roll  becomes  inoperative  when 
goods  are  not  passing  through.  Other 
specifications  arc  as  follows:  Floor 
space  occupied,  18  in.  x  .'?8  in.;  height, 
36  in.;  steel-cut  gears  running  in  oil; 
heat-resisting    roller    bearings. 


Note  on  Recent  .Vppliances 

Condulet  Junctions 

Accessible  junctions  for  condulet 
v.ork  have  been  placed  on  the  market 
by  the  Crouse-Hinds  Company,  Syra- 
cuse, N.  Y. 


Resistance  Unit  for  Welding 

The  General  Electric  Company  has 
developed  an  electric  are-welding  equfp- 
ment  incorporating  new  features  and 
especially  adapted  for  wcloing  rail 
bonds  on  street  or  industrial  railways. 
It  is  also  applicable  to  welding  work 
in  industrial  plants  where  loss  of  elec- 
trical energy  is  not  objectionable.  The 
apparatus  consists  of  a  wire  resistance 
unit  mounted  in  a  light  metal  frame. 
Switches  provide  a  welding  current 
with  range  of  from  00  amp.  to  2CJ  amp. 
in  15-anip.  steps. 


Glue  Warmer 

The  Ideal  electric  bench  glue  warmer 
has  been  developed  by  the  Halverson 
Company,  Portland,  Ore.,  for  users  of 
hot  glue.  It  is  made  entirely  of  copper 
and  equipped  with  safety  fuse  and  sig- 
nal light.  The  upper  compartment  is 
divided  to  hold  two  quarts  of  glue  in 
one  side  and  water  for  the  brush  in 
the  other.  A  three-heat  switch  is  sup- 
plied. "Nichrome"  ribbon  is  used  for 
the  new  type   of  heating  element. 
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ESPECIALLY   AUAl'TEU  TO  RAILWAY  AND 
INDUSTRIAL  PLANT  WORK 

It  is  light,  easily  portable  by  two 
men  and  will  not  be  injured  by  ex- 
posure to  the  weather.  The  circuit  is 
controlled  through  a  contactor  operated 
by  means  of  a  push-button  switch  placed 
close  to  the  electrode  holder. 


Paper  Tape 

An  adhesive  paper  tape  with  high 
mechanical  and  dielectric  strength,  ac- 
cording to  the  manufacturer,  has  just 
been  perfected  by  the  Irvington  Varnish 
&  Insulator  Company,  Irvington,  N.  J. 
It  has  been  made  for  taping  coils  and 
for  general  repair  work. 


Motor-Driven  Gas-Heated  Ironer 

The  new  "Gainaday"  ironer,  recently 
placed  on  the  market  by  the  Pittsburgh 
Gage   &    Supply   Company,   Pittsburgh, 


ALL  GEARS  COMPLETELY  INCLOSED 

Pa.,  is  electrically  operated  and  heated 
by  gas.  It  is  made  in  42-in.,  46-in.  and 
50  in.  roll  widths,  has  direct  motor 
drive  and   is  foot-controlled. 
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MANUFACTURERS'  ACTIVITIES 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


THE  WESTERN'  ELECTRIC  COMPAN"i 
has  established  a  factory  at  Ism  Glenwood 
Avenue.  Philadelphia,  to  produce  precision 
measuring  instruments  for  radio  and  other 
work.  The  shop  occupies  a  (our-story 
building  of  611.OO11  sq.ft.  floor  space,  and  its 
personnel  will  consist  of  about  900  em- 
ployees. F.  W.  Willard  is  the  plant  super- 
intendent, but  he  will  be  stationed  at  the 
Hawthorne  works  ;  D.  A.  Wallace,  assistant 
superintendent,  will  be  located  in  Phila- 
delphia. 

THE  CHASE-SHAWMUT  COMPANY, 
Newburyport.  Mass..  announces  that  ap- 
proval by  the  Underwriters'  Laboratories, 
Inc.,  has  been  given  on  the  company's  600- 
volt  line  of  renewable  fuses  to  supplement 
approval  of  the  25u-volt  line. 

THE  ARROW  ELECTRIC  COMPANY. 
Hartford,  Conn.,  has  provided  a  pictorial 
trip  through  its  plant  through  the  medium 
of  its  new  distributors'   catalog,  embracmg 


Pittsburgh,  Pa.,  is  representative  of  the 
company  in  Pittsburgh,  succeeding  the 
Stickle   &  Taylor  Company    (dissolved). 

KLEIGL  BROTHERS.  240  West  Fif- 
tieth Street,  New  York  City,  manufactur- 
ers of  electrical  stage  equipment,  have 
awarded  contract  for  a  four-story  factory 
building,  60  ft.  x  100  ft.,  to  be  erected  at 
321  West  Fiftieth  Street  and  to  cost  about 
$65,000. 

THE  ILLINOIS  STOKER  COMPANY, 
Alton,  111.,  announces  the  appointment  of 
the  Ernest  E.  Lee  Company.  115  South 
Dearborn  Street,  Chicago,  as  district  rep- 
resentative for  Iowa.  Wisconsin.  Michigan, 
northern   Indiana  and   northern   Illinois. 

THE  BOWLUS  MANUFACTURING 
COMPANY,  Springfield,  Ohio,  announces 
that  it  has  more  than  trebled  the  facili- 
ties of  its  former  manufacturing  plant. 
The  increased  space  will  be  used  for  the 
manufacture  of  its  chain-drive  boring  ma- 


South  Green  Street,  Chicago,  to  6S5  West 
Washington  Boulevard,  where  it  has  much 
larger  quarters.  The  company  has  organ- 
ized a  sales  promotion  department  to 
co-operate   with   jobbers   and    dealers. 

THE  C.  M.  SORENSON  CCipANY.  177 
East  Eighty-seventh  Street,  New  York 
City,  manufacturer  of  electrically  driven 
air  compressors,  etc.,  has  filed  notice  of 
increase  in  capital  stock  from  $30,000  to 
$200,000. 

HEYL  &  PATTERSON.  INC..  51  Water 
.Street.  Pittsburgh,  manufacturer  of  ele- 
\ators.  hoists,  etc..  has  awarded  contract 
for  the  construction  of  a  two-story  build- 
ing to  cost  about  $60,000. 

THE  F.  S.  PAYNE  COMPANY,  Cam- 
bridge, Mass.,  manufacturer  of  elevators, 
has  within  the  last  two  years  opened  of- 
fices at  177  Church  Street.  New  Haven, 
Conn.,  and  at  13  Merrimack  Square,  Lowell, 
Mass.,  and  has  virtually  doubled  its  fac- 
tory floor  space   in  that  time. 

J.  W.  MURPHY,  former  sales  manager 
of  the  Esterline  Company,  has  established 
a  manufacturers'  agency  under  the  name 
of  the  J.  W.  Murphy  Company  at  108  South 
La  Salle  Street,  Chicago.  The  company  will 
handle  Esterline  and  Duncan  meters  as 
well   as  some  other  parallel   lines. 

FAIR  DEMAND  FOR  STARTING  AND 
LIGHTING  SETS.  —  Notwithstanding  the 
present  recession  in  general  business  and 
the  falling  off  of  work  in  many  automo- 
bile factories,  the  demand  for  starting  and 
lighting  sets  in  the  Massachusetts  factories 
of  the  American  Bosch  Magneto  Corpora- 
tion continues  active.  At  present  about 
2,500  starting  and  lighting  sets  .are  being 
turned  out  monthly  at  the  Cambridge  plant 
(formerly  Gray  &  Davis  factory),  and  the 
Amesbury  lamp  factor.v  is  being  overhauled 
for  increased  production.  New  cost-ac- 
counting methods  are  being  put  into  effect 
in  these  plants.  An  increase  in  net  profits 
during  the  fall  has  been  realized  at  the 
Cambridge  factory. 

J.  E.  SLIMP  has  been  appointed  sales 
manager  in  Chicago  of  the  E.  T.  Chapin 
Company,  manufacturer  of  Western  red- 
cedar  poles,  piling  and  posts  at  Spokane. 
Wa.sh.  Mr.  Slimp.  who  has  been  selling 
supplies  and  equipment  to  electric  rail- 
way and  transmission  companies  for  the 
last  twenty  years,  will  have  his  ottices  at 
127  North  Dearborn  Street.  The  district 
to  be  covered  by  the  Chicago  office  of  the 
company  is  everything  in  the  United  States 
east  of  the  Dakotas  and  that  part  of 
Canada  east   of  Winnipeg. 

THE  HANSEN  STORE  &  FIXTURE 
COMPANY.  Seattle,  'Wash.,  contemplates 
building  a  three-story  addition,  50  ft.  x  50 
ft.,  to  cost,  exclusive  of  equipment,  $16,- 
000.  Additional  equipment  will  be  in- 
stalled. 


PLANT  OF  THE  ARROW  ELECTRIC  COMPANY,  HARTFORD,  CONN. 


fifty-nine  photographs  sho-wmg  activities  in 
and  around  the  plant.  The  ne\v  three- 
story  extension  to  the  factory  adds  about 
30.000  sq.ft.  of  floor  area,  with  a  restaurant 
on  the  top  floor. 

THE  M.  B.  AITSTIN  COMPANY  an- 
nounces it.s  removal  on  Dec.  1  to  Its  own 
new  buililing  at  108-llS  South  Desplalnes 
Street,   Chicago, 

THE  INTERNATIONAL  ELECTRIC 
COMPANY.  manufacturer  of  il.ctrical 
healing  appliance.s.  Indianapolis  Ind  . 
announces  removal  of  its  office  ami  facloo 
from  th.-  Cenlury  HuiMing  to  21 1 -l-  .'-""th 
McCrea  Street,  where  a  flve-story  and  base- 
ment building  will  make  available  about 
five  times  as  much  floor  space  as  hereto- 
fore. 

THE  ECLIPSE  ELECTRIC  MACHIN- 
KKV  CCJMPANV,  Ljulsvllle.  Ky.,  '«  1'  """ 
nlng  to  erect  a  jilanl  to  cost  about  $20  000. 
Charles  E.  Wlllev.  Tnirty-flrst  and  Madis(jn 
.Streets,    Louisville,    is   president. 

THE  CHASE-SHAWMUT  COMPANY. 
Newburyport,  .Mas.-).,  aiiiiounc  s  the  iip- 
nointment  of  H.  C  Moran,  Keystone  Build- 
ing. PillsburKli.  I'.a.,  as  dislrlct  r.preH.-n- 
lalive  for  lb.'  following  territory.  \V  £■»!- 
I  rn  Pennsylvania.  Obin,  K.iitucky  and  West 
Virginia.  The  Engineering  i;qulpment 
Cmpanv.  1011  Clusinul  Slreet,  Pliiladel- 
nbla  I'a  .  has  also  been  .-ipixjinled  distr  ct 
repreHentallve  for  .-aHl.Mn  PennKylvaJila, 
New   Jersey   and   .Maryland. 

THE  SIMPLEX  WIRE  &  CABLE  COM- 
FANY,  201  Devonshire  Street,  Boston, 
.Mass  .  has  announced  that  the  IC.  S.  Stickle 
Company,     305      Union     Arcade     BulldlnK. 


chine.  Tlie  company  for  several  years  has 
made  nothing  for  the  electrical  trade  but 
boring   machines. 

THE  AMERICAN  DT-ELECTRICS,  LTD.. 
!I5  Liberty  Street.  New  York  C">'y-  """ 
nounces  the  appointment  of  K.  A.  Thorn- 
well  1026  .\tlaiita  Trust  Company  Build- 
ing, Atlanta,  Ga.,  as  agent  for  the  Southern 
States. 

THE  CHASE  TURBINE  MANUFACTUR- 
ING COMI'.ANY.  Orange.  Mass.,  has  re- 
cently established  a  new  sales  office  at 
Portland.  Me.,  in  charge  of  Albert  M.  Dex- 
ter,   manager. 

THE  DRIVER-HARRIS  COMPANY, 
Harrison,  .V.  J.,  has  offered  for  sale  $750.- 
000  of  7  per  cent  cumulative  sinking-fund 
preferred  stock  at  $!)S  per  share.  This 
Issue  is  redeemable  as  a  whole  or  in  part 
at  the  option  of  the  company  at  110  and 
accrued  dividend.  The  proceeds  will  be 
used  for  new  eiiuipmeut  and  working  capi- 
tal retiuired  bv  the  rapid  and  constant 
growth  of  the  company's  business. 

THE  C  &  G.  COnpiCR  COMPANY,  Mnuiil 
Vernon,  Ohio,  c.iigine  builder,  has  made  a 
number  of  changi-s  in  lis  organization  dur- 
ing the  vear.  At  the  regular  meeting  held 
In  .lune  the  following  ollicers  were  elected: 
B  B  Williams,  president  and  general  man- 
ager •  F  H.  Thomas,  vice-president  hi 
charge  of  sales;  Mr.  Taylor,  se.relary  In 
charge  of  tiroduetion.  and  W.  L.  Daney. 
treasurer.  The  company  reports  an  In- 
creasing volume  of  biislnes.s 

THE  STUART  PRODUCTS  CORPORA- 
TION, manufacturer  of  "Make-UR-Own" 
butteries,    has    recently    removeJ    from    110 


THE  SIMPLEX  WIRE  &  CABLE  COM- 
PANY, 201  Devonshire  S'reet,  Boston. 
Mass,,  has  made  arrangements  with  the 
Eastern  Engineering  Comp.iny,  Tampico. 
Mexico,  to  handle  its  products  in  that  ter- 
ritory. H.  W.  Page  is  manager  and  chief 
engineer  of  the   Eastern  company. 

STANDARDS  FOR  ELECTRIC  CABLES 
AND  M.VCHl.N'ERY  l.N  BIOLGIUM. — Offi- 
cial sfandartls  for  electric  cables  and  ma- 
chinery adopted  by  the  Chambre  Syndicale 
des  Electricien's  of  Belgium,  it  is  reported, 
have  beim  published.  The  general  condi- 
tions of  government  contracts  are  also 
given. 


Foreign  Trade  Opportunities 


Fiillciwiiig  are  listicl  npiiortunites  to  enter 
feireigu  markets.  Wlnre  the  11  em  is  num- 
bered further  Infoniialinn  can  be  olitained 
from  the  Bureau  of  Poreign  and  Domestic 
(•(.inmerce,  Washington,  by  menlinning  the 
miiiiber, 

A  Arm  of  manufacturers'  agents  In  South 
\frUa  I  No.  :!l,ii!i7)  deslr.'s  to  secure  an 
iigeiioy  lor  till'  sale  of  electric  pleasure  and 
ooiniiierclal  autonmblles. 

A  mercantile  firm  in  Finland  (No.  34.099) 
desires  to  secure  an  agency  for  the  sale  of 
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elpctric  motors,  accessories  and  appliances 
of  every  ilescriptlon. 

The  munuKlnp  director  of  an  enclneerlnB 
(Irm  In  India  (No.  :i4,109)  desires  to  bo 
place<l  In  communieiition  witii  manufac- 
ttirerH  of  electric  train-lletitinK  systems. 
wltl>  a  view  to  promoting  their  sale  In  tliat 
country. 

A  sales  corporation  In  Canada  (No.  34,- 
II'.')  desires  to  secure  the  representation 
of  manufacturers  for  the  sale  on  a  com- 
mission   basis   of   electric   fl.xtures.   etc. 

A  commercial  agent  In  Spain  (No.  34,086) 
deslret  to  secure  an  agency  tor  the  sale  of 
electric  hotplates  and  stoves,  wire,  electri- 
cal  wares,  etc. 


THK  EI^RCTRIC  RKOULATOU  MANU- 
FACTURING COnrORATlON.  New  York. 
N.  Y.,  has  iK'cn  Incorporated  with  a  capi- 
tal stock  of  $100,000  to  maiiufaoturi-  ■■I.m-- 
trlcal  controlllnB  devlcea  The  incorpo- 
rators are  M.  .Samburg.  J.  O.  Hochman  and 
A.  M.  Levy,  195  Chrystlu  Street.  New  York 
City. 

THE  WINNSBORO  (TEX.)  ICE  & 
LIGHT  COMPANY  has  been  incorporated 
with  a  capital  stock  of  JCO.OOO  tiy  R.  C. 
and  K.   A.    Campbell  and   J,  W.   Rhone. 

THE  BILT-^VHRLL  LIGlTTTNG  FIX- 
TURE COMPANY.  New  York  City,  has 
been  chartered  with  a  capital  stock  of  $25.- 
000  by  J.  and  H  J.  Gla.ssberg,  87  Manhat- 
tan Street,  New  York  City. 


Trade  Publications 


ELECTRIC  FURNACE.  —  The  Booth 
Electric  Furnace  Company.  New  York  City, 
i.s  circulating  an  Uhustrated  booklet  on  its 
rotating  drum-type  electric   furnace. 

BRUSH  H0I>D1:R  EQUIPMENT.— The 
Havli.'f  Company.  Bloomlield.  .V.  J.,  is  dls- 
ti  ibuting  buUi-tin  516  ;  entitled.  "Commuta- 
tion Troubles  and  Their  Elimination,"  In 
which  Is  described  its  reaction  brush-holder 
equipment. 

GAS  ENGINES. — "Cooper  Gas  Engines" 
is  the  title  of  a  forty-page  catalog  Issued 
by  the  C.  &  G.  Cooper  Company.  Mount 
Vernon.  Ohio.  In  which  It  describes  its  dif- 
ferent types  of  gas  engines  and  accessories. 

P.-VNRLBOARDS. — The  Benjamin  Electric 
Maiuifacturing  Company.  Chicago,  is  dis- 
tributing catalog  S-3,  covering  the  Benja- 
min-Starrett  panelboards  and  cabinets  for 
lighting  reciuirements. 

CRANES  AND  HOISTS. — The  Shepard 
i:iectric  Crane  &  Hoist  Company.  Montour 
l-'alls.  N.  Y.,  has  recently  publtehed  a 
twetity-six-page  booklet  entitled,  "Aerial 
Railway  of  Industry,"  describing  and  illus- 
trating its  cranes  and  hoists. 

ELECTRIC  FANS. — The  Hunter  Fan  & 
Motor  Company.  Pulton.  N.  Y..  has  issued 
booklet  110.  covering  its  different  types  ot 
fans   for  direct   and   alternating-current. 

ELECTRICAL  DEVICES  FOR  SERV- 
ICE STATIONS. — The  P.  E.  Electric  & 
.Manufacturing  Company.  Detroit.  Mich.,  is 
distributing  folders  covering  Its  products. 
Incluiling  F.  B.  test  sets,  coil  and  magneto 
testers,  battery  testers,  motor  generator 
sets,  battery-charging  panels,  discharge 
rheostats,   etc: 


New  Incorporations 


Construction 

News 


Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


THE  ROCKAWAY  GAS  &  ELECTRIC 
APPLIANCE  COMP.\NY,  Inwood.  N.  Y"., 
has  been  incorporated  with  a  capital  stock 
of  $'jn.000  to  manufacture  electrical  and 
gas  appliances.  The  incorporators  are  J. 
E    and  C.  Smith  and  A.  A.  Wiley,  Inwood. 

THE  B.  W.  ELECTRIC  COMPANY  has 
filed  articles  of  Incorporation  under  the 
laws  of  the  state  of  Delaware  with  a  capi- 
tal stock  of  $500,000  to  manufacture  elec- 
trical products.  The  Incorporators  are  T. 
L  Croteau.  M.  A.  Bruce  and  S.  E.  Dill. 
Wilmington.    Del. 

THE  DIXIE  STOR»\GE  BATTERY  COM- 
PANY. Charleston,  W.  Va..  has  been  in- 
corporated by  Andrew  Gardner,  A.  E. 
Hayes  and  Roy  PennywalL  The  company 
Is  capitalized  at  $100,000  and  proposes  to 
manufacture    storage    batteries 

THE  ACME  LIGHTING  FIXTURE 
COMP.-\NY.  New  York  City,  has  been  in- 
eorporateil  by  M.  Ehrlich.  S.  S.  Kogan  anil 
T.  L.  Sklamberg.  299  Broadwav.  New  York 
City.  The  company  Is  capitalized  at  $30,000 
and  proposes  to  manufacture  metal  electric 
and  gas  fixtures. 

THE  PL.\ZA  ELECTRIC  COMPANY, 
Bridgeport.  Conn.,  has  been  incorporated 
with  a  capital  stock  of  J.'iO.OOO  to  manu- 
facttn-e  electrical  specialties.  The  incor- 
porators are  Samuel  Bernstein,  .V.  A.  Nel- 
son and  F.  M.  McCue,  56  Sh  .-man  Street. 
Bridgeport,  Conn. 

THE  REVOLVING  TRANSFORMER 
COMPANY.  Cleveland.  Ohio,  has  been  In- 
ccrporated  by  J.  C.  Lincoln.  John  C.  Lin- 
coln, .lames  H  Griswold.  John  A.  Hadden 
and  David  E.  Green.  The  company  is  capi- 
talized at  $100,000  and  proposes  to  manu- 
facture electrical  apparatus. 


New  England  States 

PITTSFIEI.D.  MA.'SS.  — The  rittsflcld 
Electric  Company,  92  Renne  Avenue,  con- 
templates the  erection  of  an  addition  to  its 
power  plant  at  a  cost  of  between  $100,000 
and  $125,000. 

WORCESTER.  MASS. —The  New  Eng- 
land Power  Company,  35  Harvard  Street, 
has  petitioned  the  Department  of  Public 
Utilities  for  approval  of  an  issue  of  $2r)0,- 
000  stock  and  $550,000  bonds,  the  proceeds 
to  be  used  for  extensions  to  the  generating 
plant,  transmission  lines  and  installations 
ot  service.     

Middle  Atlantic  States 

CADTVILI.E,  N.  Y. — Tlie  International 
Paper  Company.  30  Broad  Street.  New  York 
City,  has  had  plans  prepared  for  the  erec- 
tion ot  a  dam  and  hydro-electric  plant  on 
the  Saranac  River  to  cost  about  $250,000. 
A.  H.  White,  care  of  the  company,  is  engi- 
neer. 

NEW  YORK,  N.  T.— The  United  Electric 
Light  &  Power  Company,  130  East  Fif- 
teenth .Street,  it  is  understood,  will  soon 
take  bids  for  the  erection  of  a  three-story 
plant  on  West  Ninety-seventh  Street,  to  cost 
about  $150,000. 

OWEGO,  N.  T.  —  The  Owego  Light  & 
Power  Company  has  petitioned  the  State 
l*ublic  Service  Commission  for  permission 
to  construct  extensions  to  its  electric  plant. 

POTSDAM,  N.  T. — The  Racquette  River 
Paper  Company,  Potsdam,  has  h.ad  survey 
made  for  the  development  of  water  power 
on  the  Racquette  River  at  Sissonville.  C. 
R  Eaton.  Sherman  Building,  Watcrtown. 
is  engineer. 

JERSEY  CITY.  N.  J.— Tlie  Hudson  Coun- 
ty Boulevard  Commission  will  receive  bids 
until  Dec.  28  for  furnishing  two  generators 
and  steam  turbine  to  cost  $36,000  for  the 
lighting  plant.  F.  J.  Ratigan  is  acting 
county  engineer. 

ME.VDVIIXE,  PA. — At  a  recent  meeting 
of  the  City  Council  the  proposition  of  erect- 
ing an  electric  light  and  power  plant  was 
discussed. 

BUCKHANNON,  W.  VA— The  Buckhan- 
non  Light  &  Water  Company  has  been  reor- 
ganized and  tile  erection  of  a  350-kw.  power 
plant  is  contemplated.  Enoch  Bellis  is 
president 

WASHINGTON.  D  C— Bids  will  be  re- 
ceived at  the  office  of  Supervising  Archi- 
tect, Treasury  Department,  until  Dec.  22 
for  permanent  light  and  power  feeders  at 
the  United  States  Auditor's  Building. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  offlee  of  the  Supervising  Ar- 
chitect, Treasur.v  Department,  until  Dec.  23 
for  extending  outside  light  and  power  feed- 
ers and  for  electric  and  conduit  wiring  at 
the  United  States  Public  Health  Service 
Hospital  No.   32,   26.'")0   Wisconsin  Ave. 


North  Central  States 

PORT  IirRO.V.  MICH. — C.  Kern  &  Com- 
pany contemplates  the  erection  of  an  elec- 
trically operated  ice  plant  to  cost  about 
$100,000. 


CINCINNATI.  OHIO.  —  The  Cincinnati 
Gas  &  Electric  Company,  114  West  Sixth 
Street,  lias  plans  under  consideration  for 
the  installation  of  a  fourth  generating  unIC 
C  D.  Jones  is  presideiiL 

COLUMBUS.  OHIO. —  It  has  been  re- 
ported that  the  Northern  Ohio  Traction  & 
Light  Company,  Akron.  plun.'<  to  i-oristruet 
an  electric  power  plant  along  the  Muskin- 
gum River,  to  generate  an  Initial  e.ip;  iiv 
of  100,000  kw.  at  a  cost  of  about  $15,000.- 
000.  Including  the  erection  ot  transmission 
lines,  etc. 

RIX>OMFIELD.  KY— H.  Peet,  Jr.,  re- 
cently purchased  the  plant  of  the  Bloomfleld 
Utilities  Company  and  contemplates  the 
erection  of  a  14-mlle  transmission  line  at 
a  cost  of  about  $10,000,  Installation  of 
alternators,    transformers,    etc. 

CARROLLTON.  KY.— Bids  will  be  re- 
ceived about  Dec.  20  for  improvements  to 
the  electric  power  plant  and  water-works 
to  cost  about  $12,000. 

COVINGTON,  KY.— Bids  will  be  received 
at  the  ollice  of  the  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C, 
until  Dec.  21  for  conduit,  wiring  changes 
and  lighting  fixtures,  etc.,  in  the  post  omce 
and  court   house. 

PADUCAH,  KY.— The  city  officials  arc 
considering  the  installation  of  a  double 
system  dynamo  at  tho  municipal  light  plant 
to  cost  about  $20,000. 

TATLORVILLE,  KT.— The  city  offlclala 
have  had  plans  prepared  for  the  erection 
of  an  electric  light  plant. 

CROWN  POINT.  IND.  —  Bids  will  be 
received  about  Jan.  1  by  J.  Coleman,  archi- 
tect, 6257  St.  Lawrence  Avenue,  Chicago, 
III.,  for  the  erection  ot  several  buildings, 
including  a  50-tt.  x  50-ft.  power  plant  for 
tho  Crown  Point  Hospital,  to  cost  about 
$350,000. 

BEARDSTO'n'N.  ILL— Bids  will  be  re- 
ceived by  the  Board  of  Commissioners,  care 
of  J.  H.  Bowman,  about  Feb.  15  for  the 
construction  of  a  drainage  and  power  plant 
to  cost  about  $175,000.  Goodell  &  Millard 
are  structural  and  mechanical  engineers. 

ASHLAND.  WIS.— The  L.  E.  Myers  Com- 
pany. Ashland,  recently  had  under  discus- 
sion the  proposition  to  harness  the  Flam- 
beau River  between  Park  Falls  and  Lady- 
smith  and  erect  numerous  transmission 
line;;  for  the  purpose  of  serving  light  and 
power  to  the  cities  of  northern  Wisconsin. 
The  cost  of  the  development  of  such  a  proj- 
ect Is  estimated  at  about  $3,500,000.  L.  E. 
Myers,  Monadnock  Building,  Chicago,  III, 
Is  president. 

RUSH  CITY.  MINN.— J.  D.  Markham 
and  A.  Kelsey.  Benson,  Wis.,  contemplate 
the  erection  of  a  power  plant,  dam  and  a 
7-mile  transmission  line  across  the  St.  Croix 
River  at  an  estimated  cost  of  about  $2.n00.- 
000.  Plans  include  the  development  of 
20.000  kw.  minimum  capacitv  and  a  maxi- 
mum of  60,nno  kw.  Druar  &  Millinowskl, 
512  Globe  Building,  St.  Paul,  Minn.,  are 
engineers. 

SAUK  CENTER,  MINN. —  An  election 
will  be  held  soon  for  the  purpose  of  sub- 
mitting to  the  voters  a  proposition  to  issue 
$15,000  for  improvements  to  the  lighting 
system.     J.  F.  Cooper  is  city  clerk. 

ST.  LOUIS,  MO.— The  Chester  Iron  & 
Foundry  Company,  E.  .,V.  Linnis.  secretary, 
7000  Vulcan  Street,  will  receive  bids  about 
Jan.  1  for  the  erection  of  a  foundry  and 
power  plant  to  cost  about  $30,000.  !•. 
Hacgcr  is  architect. 

OLDHAM,  S.  D. — Bonds  to  the  amount 
of  $25,000  have  been  voted  for  the  purpose 
of  Improving  the  electric  light  system. 

MILFORD,  NEB.  —  The  Nebraska  Corn 
Mills  plans  to  remodel  and  enlarge  its 
hydro-electric  plant  at  a  cost  ot  about 
$20,000.  Koenig,  Holllster  &  Company.  401 
Bankers'  Life  Building,  Lincoln,  are  engi- 
neers. ^^^^^^^^^^^^ 

Southern  States 

BIRMINGHAM.  .VL.V.— The  city  officials 
contemplate  the  installation  of  a  fire-alarm 
s.vstem  to  include  30  miles  of  underground 
work  and  200  miles  of  overhead  construc- 
tion, forty  additional  boxes,  etc.  "The  cost 
is  estimated  at  about  $174,000. 

JACKSON.  MISS— The  Mi.ssissippi  State 
Board  of  Health  contemplates  the  erection 
of  a  power  house  at  the  sanatorium  at 
this  place  to  cost  about  $65,000.  B.  Price. 
1420  Jefferson  Bank,  Birmingham,  Ala..  Is 
architect 

M.\CON.  MISS. — Bonds  to  the  amount  of 
$25,000  have  been  voted  for  the  purpose 
of  improving  and  repairing  the  light  and 
water  plants. 

AM.XRILLO.  TEX.— T.  B.  Slaughter  con- 
templates the  erection  of  a  hydro-electric 
plant  at  Palo  Duro  Canyon  to  cost  about 
$1,000,000.    including   equipment 
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FORT  WORTH,  TEX. — It  has  been  re- 
ported that  the  Fort  VVoith  Power  &  Light 
Company  plans  to  enlarge  its  plant. 


Pacific  and  Mountain  States 

CEXTKALI.V,  WASH.  —  The  City  Com- 
mission has.  passed  a  resolution  creating 
an  improvement  district  for  the  installation 
of  an  ornamental  lighting  system  in  the 
business  section. 

DEER  PARK,  WASH. — According  to  M. 
F.  Mendenhall,  president  of  the  Mount 
Spokane  Power  Company,  plans  are  under 
wav  tor  rebuilding  and  enlarging  one  of 
its  plants  and  doubling  the  present  capacity 
of    150,000    hp. 

T.\COMA,  WASH. — The  City  Council  has 
authorized  the  installation  of  electric  power 
at  the  Green  River  purification  plant  and 
intak?. 

TACOMA,  WASH. —  The  City  Council 
passed  ordinances  authorizing  the  purchase 
of  $15,600  worth  of  copper  wire  and  trans- 
formers to  cost  about  $20,000. 

GEORGETOWN,  CAL. — ^The  city  officiaJs 
contemplate  the  installation  of  electric 
lights.  G.  G.  DeVore  is  one  of  the  com- 
mittee  in  charge. 

LOS  ANGELES.  CAL.— .1.  S.  Dodge, 
chairman  of  the  Board  of  Supervisors,  re- 
cently discussed  changing  the  plans  for  the 
Pacoima  Dam  which  will  bring  the  pre- 
viously estimated  cost  of  $2,500,000  down 
to  $1,"500,000.  Plans  include  the  erection 
of  a  hvdro-electric  plant  for  the  use  of  the 
residents  and  ranchers  of  the  San  Fernando 
Valley.  J.  W.  Reagan,  Court  House,  is 
engineer. 

LOS  ANGELES.  CAL. — Plans  for  a  con- 
servation and  reclamation  project  in  the 
San  Gabriel  Canyon  have  been  announced 
bv  Chief  Engineer  Reagan  of  the  Los  An- 
geles County  Flood  Control  District.  Ac- 
cording to  Mr.  Reagan,  it  is  planned  to 
erect  a  power  plant  to  develop  11.455  hp., 
and  the  cost  is  estimated  at  $15,000,000. 

S.\CRAMENTO,  CAL.  —  F.  Miller,  city 
engineer,  has  been  instructed  to  investigate 
sites  for  the  proposed  new  power  plant. 

S.\N  BERNANDINO,  CAL.  —  The  city 
officials  have  retained  C.  F.  Finkle,  con- 
sulting engineer,  I.  W.  Heilman  lUiilding, 
Los  Angeles,  to  make  report  and  prepare 
plans  for  water  and  power  development  in 
Cajon  Basin.  Plans  include  the  develop- 
ment of  1,000  hp.  and  storage  of  630  in.  of 
water  at  the  Mathew's  Lake  project  to  cost 
about  $733,000,  and  the  development  of  770 
hp.  and  storage  of  590  in.  of  water  at  the 
Vincent  Cienega  project  to  cost  about 
$767,000. 

SANTA  YNEZ,  CAL. — Ranchers  of  Santa 
Tnez  Valley  are  organizing  for  the  purpose 
of  negotiating  with  the  San  Joaquin  Power 
Company  to  supply  ligiit  and  power  in  the 
valley  and  also  in  the  Los  Olives  district. 
A.  Hunt,  Sant.i  Ynez,   is  secretary. 

HAHjEY,  ID.MIO. — The  Mascot  Mining 
&  Milling  Company  contemplates  the  instal- 
lation of  a  700-hp.  hydro-elcetric  unit  next 
spring.     C.   Peters  is  president. 

SHOSHONI,  ^\^0. — Bids  will  be  received 
by  the  Department  of  Interior,  United 
States  Reclamation  Service,  Denver,  Col, 
until  Dec.  23  for  furnishing  electrical  ap^*- 
ratus  for  the  power  plant  of  the  Shoshoni 
project.  For  information  apply  to  the 
United  States  Reclamation  Service,  412 
Tramway   Building,    Denver,    Col. 

CEDAREDGB,  COL.— W.  L.  and  F.  .1. 
Parker  have  applied  to  the  City  Council 
for  a  franchise  to  erect  and  operate  an 
electric   plant. 

QI'ESTA,  N.  M. — The  Molybdenum  Cor- 
poration of  America  contemplates  the  <iin- 
structlon  of  a  hydro-electric  plant  on  the 
Red   Kiver   in  ar   this   plai:e. 


current  electric  motor  ;  one  horizontal  cen- 
trifugal pump,  700  Imperial  g.p.m.,  190  ft. 
head,  dii-ect-conneeted  to  alternating-cur- 
rent motor ;  one  horizontal  centrifugal 
pump.  1,400  Imperial  g.p.m.,  190  ft.  head, 
direct-connected  to  steam  turbine ;  two  ver- 
tical centrifugal  pumps,  500  U.  S.  g.p.m.,  40 
ft.  head,  suitable  for  sewage,  pumping,  di- 
rect-connected to  alternating-current  motor. 
Information  and  specifications  may  be  ob- 
tained on  application  to  the  office  of  the 
Electrical  Superintendent,  City  Hall, 


Canada 

TORONTO,  ONT. — Report  of  estimates 
for  1921  by  H.  C.  H.irrl.M,  city  engineer. 
Includes:  Installation  of  Insulated  neg.itlvo 
feeder  line  on  the  Danforth  Av<-nue  Kail- 
way  for  prevention  of  electrolysis,  $31,350; 
boilers  and  grnir.itors  at  the  RIverdale 
pumping  station,  $10n,000:  generator  and 
alt'-ratlons  at  the-  Illtililmd  Station,  $156,000. 

PRINCE  ALBERT,  S,\SK.--Blds  will  be 
received  by  E.  F.  \Vi  bl),  city  clerk,  until 
Dec.  18  for  pumping  i-qulpm»*nt  .'is  follows: 
On<:  horizontal  centrifugal  pump,  l,lon 
Imperial  g.p.m.,  50-ft.  head,  direct-connected 
to  alternating-(-urrent  elc{-trlc  motor :  one 
pump  as  above  without  electric  motor  (al- 
ternative) ;  one  horizontal  centrifugal  pump 
with  capacity  ami  head  as  abovi'  direct- 
connf-f-t*'d  to  steam  turbine;  on<?  horizontal 
centrifugal  pump,  1,400  Imperial  g.p.m.,  190 
ft.    head,    direct-connected    to    alternating- 


Miscellaneous 


WRANGELL,  AL.-VSKA. — The  Wrangell 
Mining,  Pulp  &  Power  Company  has  been 
incorporated  for  $1,000,000  by  W.  D.  Grant 
and  others  for  the  purpose  of  supplying 
electric   power  for  raining  operations. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


1.360.168.  Antenna;  Ernst  F.  W.  Alex- 
anderson,  Schenectady,  N.  Y.  App.  filed 
Feb.  15,  1918.  Several  ground  connec- 
tions, 

1.360.169.  Radiosignaling  System  ;  Ernst 
F.  W.  Alexanderson,  Schenectady,  N.  Y. 
App.  filed  Dec.  24,  1918.  Arc-generator 
sending  system. 

1,360,197.  Gas  Lighter;  Johan  O.  Delen, 
Gothenburg,  Sweden.  App.  filed  May  4. 
1920.      Electric    spark. 

1,360,218.  Pull  Socket;  David  HJorth, 
Bridgeport,  Conn.  App.  filed  March  18, 
1919.      Of  sheet-metal  parts. 

1,360,231.  Printing  Telegraph  ;  Charles 
L.  Krum  and  Howard  L.  Krum,  Chicago, 
111.  App.  filed  March  7,  1914.  Rotatable 
transmitting  and  receiving  switch  mech- 
anism, 

1,360,235.  Electric  Relay;  Gustavus  Mc- 
Alpine,  London,  England.  App.  filed  Dec. 
10,  1919.  Increased  sensitiveness  and 
small  time  lag. 

1,360,246.  Automatic  Electric  Generat- 
ing System  ;  Edward  B.  Reese,  Indian- 
apolis, Ind.  App.  filed  Aug.  14.  1916. 
For  automatically  <-utting  in  or  out 
sourc-c    of    energy. 

(Issued  Nov.  30,  19'20) 
1,360,069.  Liquid  Eli-x-tric  Resistance; 
.lohn  H.  Wolliscroft,  Great  Crosny,  near 
Livei-pool,  England.  App.  filed  April  17, 
1916.  Electrolyte  passes  from  one  cham- 
ber to  another. 
1,360,257.  Motor-Control  System  :  John 
H.  .\lhrecht,  Pittsburgh,  Pa.  App.  filed 
Dec.    20,   1916.      For  blooming  mills. 

1.360.266.  Locking  Device  for  Electric 
Light  Bui^s  ;  James  P.  Cassidy,  New 
Haven,  Conn.  App.  filed  April  7,  1919. 
Prevents    theft. 

1.360.267.  Electric  Heating  Element; 
Lewis  W.  Chubb,  Pitt.sburgh.  Pa.  App. 
filed  Sept.  5,  1916.  For  flatirons,  per- 
colators,  etc. 

1,360.273.  Ignition  System  ;  Alfred  C.  De 
Lornn',  East  Orange,  N.  J.  App.  filed 
Oct.  29,  1917.  For  eight  cylinder  V-cngine. 

1.360,27  4.  Ignition  System  ;  Alfred  C.  De 
Lorme,  East  Orange,  N.  J.  App.  filed 
April  15,  1919.  For  eight  cylinder 
V-englne. 

1,360,288.  Welding  Mechanism  ;  James  T. 
GrlfTln.  Oak  Park,  111.  App.  filed  April 
29,  1920.  For  welding  contact  element.^ 
to  studs. 

1.360,293.  Phase  Converter;  Rudolf  E. 
Hellnumd,  Pitt.sburgh,  Pa.  App.  filed 
April  29,  1915.  Self-starting  for  .single- 
phase. 

1,360,300.  Motor-Control  System  ;  Reese 
T.  Klntzlng.  Wllkinsburg,  Pa.  App.  fllid 
Jan.  30,  1920.  For  driving  rubber  calen- 
ders,   etc. 

1,360,326.  Permeameter  ;  Joseph  Sleplan, 
Wllklnsburg,  Pa.  App.  filed  July  25, 
1918.  Eliminates  losses  of  air-gap  re- 
sistance. 

1,360,331.  Testino  and  Adjusting  Appa- 
ratus i-or  Cord  Circuits;  John  F.  Too- 
mey.  New  York,  N.  v.  App.  filed  Sept,  1, 
1917.      Telephone. 


1,360,332.     Testing  Circuit;   John   F.  Too- 

mev.  New  York,  N.  Y.     App.  filed  June  21. 

1919.     Telephone. 
1,360.352.      Insulator;    Arthur    O.    Austin, 

Barberton.  Ohio.     App.  filed  May  29.  1916. 

Cushion  for  pin  insulator. 

1.360.371.  Metering  Panel:  John  Cuth- 
bert.  Chicago,  111.  App.  filed  Oct.  12, 
1915.     Quickly  installed. 

1.360.372.  Panelboakd  ;  John  Cuthbcrt, 
Crhicago,  111.  App.  filed  Oct.  12,  19.15. 
Plurality  of  like  sections. 

1.360.373.  Panelboard;  John  Cuthbert, 
Chicago,  111.  App.  filed  Nov.  5,  1915. 
Plurality  of  like  sections. 

1.360.374.  Cabinet  Structure  for  Panel- 
boards  :  John  Cuthbert,  Chicago,  111. 
App.  filed  Nov.  5.  1915.  Flush-type 
cabinet  with  detachable  cover  plate. 

1,360.404.  Oil-Well  Heater;  George  S. 
HoUister,  Boston,  Mass.  App.  filed  May 
7,   1919.     Lowered  like  a  plummet. 

1,360,420.  Electric  Elevator;  Nils  O. 
Lindstrom,  Nutley.  N.  J.  App.  filed  July 
15,  1918.     Automatic  or  manual. 

1,360,437.  Electric  Water  Heater;  An- 
tonio Papini,  Philadelphia,  Pa.  App.  filed 
July   8.    1920.      Carbon    cylinder   type. 

1,360,447.  Apparatus  for  Electrically 
Treating  Liquids  ;  Harry  B.  Rudd. 
Akron,  Ohio.  App.  filed  Sept.  22,  1919. 
Sterilizer. 

1,360,452.  Electric  Heater;  William  A. 
Sharpe,  Detroit,  Mich.  App.  filed  Jan. 
26,  1920.  Heating  element  cut  from 
I'oUed  ribbon. 

1,360,462.  Means  for  Regulating  Alter- 
nating Currents  ;  Erwin  R.  Stoekle, 
Milwaukee,  Wis.  .-Vpp.  filed  Nov.  10,1917. 
Foi'   polyphase   currents. 

1.360.482.  Dynamo-Electric  Machine; 
John  B.  Wiard,  Lynn,  Mass.  App.  filed 
Sept.  15,  1919.  Improvements  in  con- 
struction. 

1.360.483.  Dynamo-Electric  Machine; 
John  B.  Wiard,  Lynn,  Mass.  App.  filed 
Oct.  3,  1919.  Provisions  for  dissipating 
heat. 

1,360,510.  Electric  Fluid  Heater;  Andrew 
B.  Elliott,  Toledo,  Ohio.  App.  filed  April 
19,  1920.     Prevents  frozen  radiator. 

1.360.541.  Electrolytic  Apparatus  ;  Isaac 
H.  Levin,  New  York,  N.  Y.  App.  filed 
Oct.  25,  1915.     Filter-press  type. 

1.360.542.  Electrolytic  Apparatus;  Isaac 
H.  Levin,  New  York,  N.  Y.  App.  filed 
May  25,  1917.  Production  of  oxygen  and 
hydrogen. 

1.360.543.  Water-Feed  Attachment  for 
Electrolytic  Cells  ;  Isaac  H.  Levin. 
New  York,  N.  Y.  App.  filed  April  21, 
1919.      Fill  cup  is  safety  valve. 

1.360.544.  Electrolytic  Cell;  Isaac  H. 
Levin,  New  York.  N.  Y.  App.  filed  April 
21.    1919.      Gas-tight    insulating    support. 

1.360.545.  Electrode;  Isaac  H.  Levin,  New 
York,  N.  Y.  .\pp.  filed  April  21,  1919. 
Vov  production  of  oxygen  and  hydrogen. 

1,360,589.  Primary  Battery;  Charles  E. 
S(-hoenmehl  and  Martin  Ij.  Martus, Water- 
bury,  Conn.  App.  filed  June  4,  19.17. 
Cylindrical  form. 

1,360,592.  Charging  System  for  .Storage 
Batteries  ;  William  W.  Sloane,  Chicago, 
111.  App.  filed  Feb.  20,  1920.  For  loco- 
motives. 

1.360,601.  Method  op  and  Apparatus  for 
Separating  Magnetic  Material;  George 
Ullrich,  Magdeburg,  Germany.  App.  filed 
Feb.  9,  1916.     Drum  type. 

1,360,632.  LiSTENiNG-iN  Signal  for  Tele- 
phone Apparatus;  George  I.  Galitzka. 
N.-w  York.  N.  Y.  App.  filed  Feb.  20, 
1917.  Warns  subscribei"  that  operatoi"  is 
listening. 

1,360,635.  Signaling  Device;  Clarence  B. 
Harlow,  Chicago,  111.  App.  filed  Nov.  21, 
1917.     Horn. 

1,360,640.        Magneto-Electric  Ignition 

Machine;     Ernst    Hurllmann,  Zuchwill, 

Switzerland.       App.     filed    Oct.  23,    19.19. 
Method  of  mounting  poles. 

1,360,654.  -Apparatis  ?-or  Electrically 
Cmaroing  Fh'IPS  :  Edg,-ir  E.  Littlefic-ld, 
Seattle.  Wa.sh.  App.  filed  March  10,  1919 
For   charging  sprays. 

1,360,677.  Collection  Box  :  Benlamin  F. 
I'erry,  Pittsburgh,  Pa.  Api>.  filed  Sept. 
10.    1919.      Fare   box. 

1,360,686.  Mag.vkt-Wire  Retriever:  Harry 
C.  Robinson,  Coatc-svllli'.  Pa.  App.  filed 
Dec.   12,  1919.      I'^or  lifting-magnets. 

1,360,694.  Navigational  Apparatus:  Klmer 
A.  Speri-v,  Brooklyn,  N.  Y.  Atip.  filed 
Nov.  13,  1914.  Will  automatically  keep 
ship  on   Its  course. 
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Educating  Employees  as  to 
Company  Activities 

1UDICR0US  errors  on  the  part  of  an  employee  are 
-« often  traced  to  ignorance  of  the  things  that  his 
work  requires  him  to  handle.  The  moat  common  mis- 
take is  made  Vj.v  clerks  required  to  handle  material 
records  who  attach  to  certain  items  unit  prices  whose 
incorrectness  should  be  known  at  a  glance,  the  clerk 
having  no  knowledge  of  the  article  or  its  use.  Kmploy- 
ees  of  the  technical  and  operating  departments  make 
just  as  ridiculous  errors  when  they  attempt  to  deal 
with  the  work  of  the  accounting  department.  The 
"information  course"  inaugurated  by  the  Oklahoma  Gas 
&  Electric  Company  at  Oklahoma  City  to  correct  such 
lack  of  knowledge  is  a  praiseworthy  move  that  can 
well  be  imitated  elsewhere.  Work  along  this  line  also 
helps  to  promote  a  spirit  of  co-operation  between  depart- 
ments that  can  be  assured  only  by  a  mutual  understand- 
ing of  one  another's  work  and  problems. 


Water  Powers  Which  Are 
Beautiful  and  Useful 

BEAUTY  is  not  always  an  attribute  of  nature,  and  if 
it  were  not  for  the  ingenuity  and  skill  of  man, 
many  of  the  priceless  pearls  of  this  world  would  still 
be  shrouded  in  obscurity  or  plague  the  senses  by  their 
ugliness.  There  must  be  something  radically  wrong 
with  the  mind  that  is  not  moved  by  the  grandeur  of 
our  mountain  lakes,  which  resemble  emeralds  in  settings 
outrivaling  the  skill  of  the  goldsmith.  To  us  it  mat- 
ters not  whether  the  dam  impounding  the  water  be 
constructed  by  beavers  or  by  an  engineer,  and  yet  we 
admit  that  there  are  in  this  world  people  to  whom  the 
first  form  of  construction  is  sublime  and  to  whom  the 
latter  form  of  construction  is  a  desecration.  Such  is 
the  perversity  of  man.  A  field  of  waving  grain  is  a 
magnificent  sight,  and  yet  the  farmer  who  would  let  it 
stand  while  people  were  clamoring  for  bread  would  be 
justly  looked  on  as  an  enemy  of  mankind.  A  people 
that  would  go  unhoused  and  unwarmed  rather  than  cut 
down  stately  forests  with  which  to  build  themselves 
habitations  and  fires  would  be  fanatical.  In  the  same 
category  are  those  who  would  shut  up  from  use  the 
waters  and  timbers  of  our  national  parks  when  there 
is  need  for  both  and  when  their  utilization  will  not 
detract  from  but  rather  add  to  the  beauty  of  those 
reservations.  Some  one  has  discovered  or  imagined  that 
our  national  parks  are  in  imminent  peril  because  it  is 
possible  to  store  the  waters  contained  within  their 
boundaries  under  the  recently  enacted  water-power  bill. 
This  time  the  suggested  legislation  does  not  come  in  the 
guise  of  conservation,  but  the  proponents  consider  them- 
selves the  champions  of  preservation  of  the  natural 
beauty  of  our  parks.     We  will  admit  that  there  may  be 


cases  where  the  erection  of  headworks  might  mar 
scenery,  just  as  there  may  be  cases  where  the  creation 
of  a  lake  from  what  was  once  a  swamp  might  add  to 
the  attractiveness  of  the  scene.  Discretion  in  these  mat- 
ters may  safely  l)e  left  to  the  Federal  Power  Commis- 
sion, and  any  attempt  to  limit  the  scope  of  the  present 
water-power  bill  on  that  account  is  ill-advised. 


Public  Policy  in 

Rate  Increases 

THAT  rising  costs,  particularly  in  the  case  of  coal, 
have  weighed  heavily  on  electric  light  and  power 
companies  is  generally  conceded.  To  reimburse  the 
utilities  for  the  excessive  operating  expense  thereby 
occasioned  commissions  have  as  a  rule  permitted  sur- 
charges to  be  made  temporarily.  In  a  majority  of  cases 
these  surchai-ges  are  made  applicable  to  power  con- 
tracts, residential  consumers  being  specifically  exempted. 
The  reason  for  this  seeming  discrimination  is  that 
l)ower  customei  s  can  install  isolated  plants  and  generate 
their  own  energy  if  the  rate  is  excessive,  whereas  with 
residential  customers  that  is  out  of  the  question.  We 
have  yet  to  hear  of  any  dissent  from  the  reasonableness 
of  such  decisions.  When,  however,  circumstances  are 
such  as  to  warrant  the  application  of  surcharges  to  all 
customers— and  cases  of  this  kind  are  not  altogether 
rare — care  should  he  taken  not  to  offend  public  sensibil- 
ity by  the  method  of  promulgation.  It  is  not  enough  to 
abide  by  the  letter  of  the  law.  That  does  not  make  for 
jiublic  good  will,  and  as  a  matter  of  public  policy  it  is 
Ijetter  to  have  rate  increases  granted  freely  than  to 
snatch  them  through  technicalities.  In  the  latter  case 
the  supposition  is  that  the  increa.se  is  not  warranted. 
We  view  with  alarm  any  action  on  the  part  of  a  utility 
which  undermines  public  confidence  in  commission 
regulation.  That  bulwark  should  be  strengthened  and 
not  weakened.  Certain  it  is  that  the  public  will  insist 
that  commissions  function  properly  or  else  it  will 
do  away  with  them  for  something  more  radical.  It  is 
l)elter  therefore  to  fortify  commissions  and  endure  them 
than  to  encourage  some  other  form  of  regulation  we 
know  not  of.  The  legislatures  intended  commissions  to 
make  rates,  not  merely  to  approve  them. 


France  Rehabilitating 
Herself  Electrically 

A VI VI I)  idea  of  the  vital  energy  and  recuperative 
power  of  war-stricken  France  is  given  in  a  short 
but  striking  illustrated  paper  by  Major  O.  F.  Allen  this 
week.  Within  a  year  after  the  first  invasion.  Ijefore 
the  grass  had  healed  the  shell  holes  in  the  battlefields 
of  the  Marne,  the  Chamber  of  Commerce  of  Paris  was 
making  preparations  to  furnish  tools  and  equipment  to 
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the  devastated  regions  for  repairing  the  wreckage  of 
the  war.  One  of  the  first  important  matters  to  be 
considered  was  the  replacement  of  the  wrecked  and 
stolen  electric  plants  and  transmission  lines,  and  a 
general  system  of  tying  together  the  power  plants  to 
exchange  surplus  energj'  was  instituted,  everything  be- 
ing at  three-phase,  50  cycles,  except  the  dii-ect-current 
railway  service.  Thus  the  advantages  of  standardized 
systems  was  fully  appreciated.  The  main  transmissions 
ran  from  5,000  volts  to  120,000  volts.  A  standard 
rating  of  5,000  kw.  was  selected  for  turbo-generators, 
and  in  1917  units  of  this  size  were  ordered  from  French 
builders  to  be  available  after  the  enemy  had  been  driven 
out.  By  that  year  the  extensive  use  of  electric  power 
along  the  western  front  had  been  inaugurated,  and  the 
war-time  electric  construction,  carefully  planned  for 
peace-time  purposes,  is  now  being  used  for  distribution. 
In  1918  a  100,000-volt  line  from  Switzerland  was 
planned  to  sei^e  the  besieging  armies  gathering  about 
Metz,  and  this  line  has  now  been  completed  by  civilian 
activities.  Even  while  the  Germans  were  almost  at  the 
gates  of  Paris  the  electrical  service  and  the  engineers 
of  the  big  electric  companies  were  planning  the  high- 
tension  network  for  the  frontier  over  which  the  Ger- 
mans were  to  be  driven.  This  development  had  espe- 
cially in  mind  the  great  industrial  and  mining  areas 
along  the  western  front,  where  the  destruction  of  equip- 
ment by  the  Germans  had  been  diabolically  thoi'ough. 
Part  of  the  apparatus  which  was  merely  looted  has  been 
recovered,  and  the  work  of  rehabilitation  has  gone  on 
with  a  speed  little  short  of  astounding  to  those  who 
have  not  full  knowledge  of  French  energy  and  devotion. 


own  initiative  in  cases  where  extensions  to  isolated 
groups  of  consumers  have  to  be  made.  As  to  charges, 
the  commission  permits  the  regular  rate  for  city  service 
plus  the  actual  amount  by  which  fixed  charges,  energy 
losses  and  operating  expense  shall  exceed  the  noi'mal  for 
city  supply.  Provision  is  made  for  annual  adjustment  in 
the  rural  charge,  which  must  obviously  vary  as  the 
business  grows  to  the  benefit  of  the  consumer. 

The  various  provisions  of  the  commission  sound  some- 
what complicated,  but  they  seem  to  have  been  worked 
out  on  a  sensible  general  basis.  Experience  will  doubt- 
less lead  to  some  modifications;  however,  the  main 
principles  at  least,  if  conscientiously  applied,  will  insure 
a  considerable  extension  of  rural  business  on  a  basis  that 
will  not  involve  the  supply  company  in  speculative 
expense  and  will  free  the  consumer  from  rates  based  in 
fact,  if  not  in  form,  on  the  chances  taken  by  the  utility. 


Intelligent  First  Attempt 

at  Rural  Service  Regulation 

RURAL  distribution  has  reached  an  importance  which 
.  has  brought  it  definitely  to  the  consideration  of 
the  Wisconsin  Railroad  Commission  for  actual  regula- 
tion. The  basis  of  three  rulings  recently  made  is  given 
in  this  week's  issue  and  is  decidedly  woi'th  study  as 
a  very  intelligent  first  attempt  at  formal  regulation. 
Briefly,  the  commission  recognizes  the  importance  of 
developing  rural  business  on  a  self-supporting  basis, 
with  proper  provisions  for  carrying  the  necessarily 
large  fixed  charges  and  for  insuring  construction  good 
enough  not  to  involve  hazards  to  other  parts  of  the 
system,  and  with  the  probability  of  the  same  reasonable 
rate  of  return  that  is  allowed  on  other  kinds  of  electrical 
distribution.  The  commission  evidently  does  not  approve 
of  the  organization  of  local  corporations  among  rural 
consumers,  believing  that  it  is  an  unnecessary  complica- 
tion and  that  the  situation  can  be  met  more  effectively 
by  regulating  the  conditions  under  which  existing  utili- 
ties may  take  on  the  rural  service. 

The  principles  followed  in  the  regulations  are  that 
when  a  sufficient  call  for  rural  service  occurs  the  utility 
concerned  shall  inve.stigate  the  situation  as  regards 
possible  business,  estimate  a  construction  cost  brought 
down  to  the  lowest  margin  practicable,  and  shall  then, 
when  the  v/ork  is  undertaken,  levy  on  the  group  of  con- 
sumers the  actual  cost  of  construction  and  no  more. 
A  suitable  connection  charge,  as  in  serving  other  cus- 
tomers, will  be  filed  with  the  commission,  and  as 
business  grows  the  original  guarantors,  so  to  speak, 
shall  derive  benefit  from  the  gain  in  the  form  of  refunds 
on  the  original  payment  of  cost.  All  this  is  regulated 
much  after  the  fashion  taken  by  many  utilities  on  their 


Conservation  Which  Does  Not 
Save  Is  Futile 

DISCUSSION  of  the  conservation  of  fuel  in  a  special 
session  of  the  American  Society  of  Mechanical 
Engineers  at  its  annual  meeting  presented  a  curious 
complex  of  the  practical  and  the  visionary.  That  the 
nation  is  facing  fuel  shortage  goes  without  saying,  and 
the  necessity  for  steps  toward  conservation  is  self- 
evident;  but  the  discussion  of  the  problem  afforded  an 
example  of  how  far  afield  an  engineer  may  go  when  once 
he  escapes  the  boundaries  of  his  own  proper  activities. 
In  the  discussion  the  central  station,  which  is,  by  and 
large,  the  most  efficient  user  of  fuel,  came  in  for  rather 
sharp  criticism  as  a  waster  of  energy.  Of  course,  if  any 
plants  are  using  old-fashioned  and  inefficient  machinery 
or  are  careless  in  maintenance,  they  deserve  criticism. 
However,  those  critics  who  blame  the  central  station 
for  not  fully  recovering  the  heat  lost  through  condenser 
circulating  water  or  the  latent  heat  of  vaporization  by 
going  into  the  heating  business  display  singularly  small 
practical  knowledge  of  the  economic  problems  involved. 
We  had  thought  that  the  timeworn  scheme  of  con- 
structing a  bad  power  plant  in  order  to  obtain  a  some- 
what efficient  steam-heating  plant  had  well-nigh  passed 
into  deserved  oblivion,  but  it  has  bobbed  serenely  up 
again  as  if  it  had  not  been  submerged  over  and  over 
again  by  hard  experience.  In  modern  power  plants 
practically  no  exhaust  steam  is  returned  to  the  atmos- 
phere, and  that  which  is  condensed  gives  up  a  consider- 
able amount  of  useful  heat  which  is  recovered.  There 
is,  of  course,  inevitable  ioss,  and  a  large  amount  of 
capital  has  been  from  time  to  time  sunk  in  experiments 
on  auxiliary  engines  operated  by  working  fluid  of  verj' 
low  boiling  point  further  to  increase  the  final  tempera- 
ture range  of  the  system.  No  broadly  good  results  have 
followed,  for  it  has  generally  turned  out  that  the 
methods  of  conservation  cost  more  than  is  saved, 
unfortunate  as  the  circumstance  may  be. 

So  far  as  steam  heating  from  central  stations  by  use 
of  the  exhaust  is  concerned,  that,  too,  has  been  tried  by 
many  a  central  station,  and  its  possibilities  have  again 
and  again  been  investigated.  Nine  times  out  of  ten 
there  is  no  available  market  at  a  price  to  justify  the 
necessary  expenditure.  The  tenth  time  the  .scheme 
succeeds  only  by  reason  of  fortunate  local  conditions. 
But  the  sale  of  heat  energy  as  steam  or  hot  water  from  a 
central  station  is  of  necessity  a  forced  sale,  for  the 
economic  radius  of  action  is  small,  and  even  central 
heating   plants   worked    under    far   more   advantageous 
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circumstances  than  are  available  at  the  central  station 
have  as  a  rule  proved  unsatisfactorj'  save  on  a  very 
limited  scale.  The  central  station's  only  safe  policy  is 
to  save  and  utilize  all  possible  waste  heat,  subject  to 
the  limitation  that  it  must  not  impair  the  efficiency  of 
its  conversion  into  energy.  A  failure  to  accomplish 
more  is  chiefly  due  to  the  inexorable  limitations  of  its 
temperature  range. 

Now  and  then  there  is  opportunity  for  doing  some  of 
the  things  suggested  in  the  di.scussion  before  us,  like 
furnishing  summer  power  to  customers  who  need  so 
much  heat  during  the  winter  that  they  can  then  afford 
to  operate  a  somewhat  inefficient  power  plant.  When  a 
genuine  case  of  this  kind  occurs  the  central  station  is 
ready  with  the  goods.  Industrial  and  building  heating 
in  connection  with  power  production  is,  broadly,  the  wili- 
o'-the-wisp  of  thermodynamics.  In  the  somewhat  rare 
cases  when  the  scheme  can  he  effectively  employed  no 
one  is  (juicker  to  take  advantage  of  it  than  the  central- 
station  operator,  but  he  knows  from  experience  how 
rarely  it  is  sound  policy. 


be  negligible,  the  most  frequent  cause  of  difficulty  being 
malicious  breakage  by  passers-by  and  grounding  on  the 
cross-arms  by  unlucky  feathered  trespassers. 


Experience  of  San  .Inaquin  Company 
Should  Be  Valuable  to  Others 

THE  maintenance  problems  of  a  distribution  system 
with  many  plants,  steam  and  electric,  and  several 
thousand  miles  of  circuit  are  multifarious,  involving 
equipment  of  very  different  kinds  scattered  over  a  large 
territory.  Some  of  these  problems  are  well  set  forth 
in  a  paper  by  E.  A.  Quinn  and  R.  C.  Denny  regarding 
the  practice  of  the  San  Joaquin  Light  &  Power  Cor- 
poration. Here  is  a  case  where  the  actual  generating 
stations  are  thirteen  in  number,  with  more  than  forty 
substations  and  .'J.700  miles  (5,950  km.)  of  line.  The 
apparatus  therefore  covers  the  widest  possible  range 
and  the  experience  on  this  system  should  be  of  value 
on  many  another. 

In  the  steam  generating  plants  the  turbo-generators 
form  the  principal  equipment  requiring  close  inspection. 
The  advice  is  that  turiiines  should  be  opened  up  and 
inspected  as  frequently  as  load  conditions  permit,  espe- 
cially in  view  of  short  circuits,  which  are  more  likely 
on  transmission  systems  and  which  may  impo.se  severe 
stresses  in  the  rotating  parts.  It  may  sometimes  seem 
like  unnecessary  trouble,  but  if  anything  does  go  wrong 
owing  to  lack  of  inspection  the  damage  is  likely  to  be 
serious. 

When  generators  fail  it  is  likely  to  be  due  to  light- 
ning or  other  abnormal  voltage,  and  the  authors'  sug- 
gestion that  feeding  the  lines  direct  from  a  high-voltage 
generator  increases  trouble  of  this  sort  is  worth  noting. 
A  transformer  relieves  the  station  equipment  consider- 
ably. In  this  system,  as  generally  elsewhere,  the  switch- 
ing apparatus  is  the  most  considerable  problem  of  main- 
tenance. In  the  first  place,  oil  switches  are  numerous, 
about  400  of  them  in  this  instance,  and  in  the  second 
place,  when  they  are  automatic  and  likely  to  open  not 
infrequently,  the  chances  of  burning  blades  are  con- 
siderable. Nothing  except  careful  and  frequent  inspec- 
tion and  replacement  of  injured  parts  can  overcome  a 
source  of  trouble  like  this.  For  this  a  monthly  inspec- 
tion has  here  been  found  to  be  generally  sufficient. 
Transformer  troubles  have  been  found  here,  as  often 
elsewhere,  to  be  most  commonly  due  to  broken  bushings. 
It  is  interesting  to  learn  that,  although  the  average 
dailj'  variation  of  temperature  reaches  80  deg.  F.  dur- 
ing the  summer,  the  effect  on  the  insulators  seems  to 


'  S 

Surface  Creepage  and  Insulator 
Flash-Over 

A  SERIES  of  observations  of  the  electrostatic  charges 
appearing  on  the  surfaces  of  insulating  materials 
when  subjected  to  high  voltage  are  descrilied  by  T. 
Nishi  in  the  November  issue  of  the  Journal  of  the  Amer- 
ican Institute  of  Electrical  Engineers.  The  ob.servations, 
which  were  made  with  the  proof  plane  and  electrometef 
immediately  after  the  removal  of  the  voltage,  show  the 
presence  of  large  values  of  charge  and  have  many  strik- 
ing irregularities  of  shape.  Such  a  method  will  indi- 
cate a  residual  polarization  of  the  dielectric,  and  the 
combination  of  this  with  the  copious  ionization  of  the 
air  surrounding  the  electrodes  present  in  most  of  the 
experiments  will  account  for  all  of  the  results.  The  inter- 
esting question  is  whether  these  charges  are  sufficient 
to  affect  materially  the  voltage  gradient  over  an  insu- 
lator. It  is  to  be  regretted  that  the  author  did  not 
push  his  investigation  into  this  field. 

Most  of  the  charges  obsei-\-ed  originated  in  corona 
or  brush  discharge.  The.se  discharges  are  not  present 
around  a  transmission  insulator  under  normal  condi- 
tions of  operation,  and  charges  appearing  on  an  insu- 
lator due  to  a  transient  corona  would  probably  drift 
to  ground  rapidly  under  the  normal  voltage  gradient 
over  the  surface.  The  continued  presence  of  corona  is 
always  a  danger  signal,  and  the  resulting  spark-over 
may  well  be  due  to  an  accumulation  of  charges  on  the 
surfaces  rather  than  to  a  direct  stroke  through  the  air. 
But  if  there  is  no  corona  present  it  appears  doubtful 
whether  these  surface  charges  can  exist  in  sufficient 
quantity  to  lower  the  flash-over  voltage  materially. 


Mass  Production  Desirable  in 

Industrial  Heating  Equipment 

*T  THIS  stage  of  the  industrial  electric  heating 
/V  game  development  work  occupies  the  head  of  the 
line.  Practice  is  rapidly  crystallizing  into  worth-while 
experience,  but  too  little  is  yet  known  in  the  field  of 
production  about  the  possibilities  of  standardization 
through  publicity  and  organized  "missionary  work"  by 
manufacturers'  representatives,  jobbers'  salesmen, 
retailers  and  central-station  solicitors  of  new  business. 
Any  petty  hiding  of  lights  under  bushels  now  to  save 
future  markets  to  patentees  of  this  or  that  design  may 
prove  short-sighted  in  face  of  the  world's  need  of  com- 
prehensive information  alwut  what  is  being  accom- 
plished with  electricity  in  competition  with  other  heating 
agencies.  The  more  the  gospel  of  industrial  electric 
heating  is  spread  abroad,  supported  by  concrete 
examples  of  service  results,  the  sooner  executives  and 
purchasing  interests  in  industry  will  turn  naturally  to 
available  apparatus  for  the  solution  of  their  problems. 
On  the  threshold  of  an  advanced  era  thousands  of  instal- 
lations will  require  special  study  and  treatment,  but 
just  as  standard  motor  designs  have  been  fitted  effi- 
ciently into  varied  machinery-driving  situations,  well- 
developed  and  stable  designs  of  electric  heating  equip- 
ment can  be  applied  with  admirable  economy  if  users 
and  builders  adopt  and  maintain  a  liberal  policy  in 
sharing  their  experience  with  the  business  world.  Mass 
production,  with  its  immense  benefits  to  all,  will  follow. 


Peter  Junkersfeld 

An  electrical  engineer  with  the  ability  to  dii  bin  thitigs  to  ivhovi  the  gori'mmoit  i)itn(stcd  the 
problem  of  coiistructiiu/  the  tinin/'x  cantonmeitts 


A'jOOD  >^'ngln«:i;r  must  know  how  to 
Bet  thiiiB.s  ilorif.  He  must  be  able 
to  (llrict  till'  .•luiKii-s  (if  othi-rs.  No 
matter  how  bit;  th.-  Job.  hi-  mii.st  ncvir- 
quail,  but  |)llrl)  in  miuI  dn  it.  In  :i  nir.is- 
ure  the.ic  .ixioni.s  (:hiii:i(  tiiizi-  INtiT 
•Junkersfeld,  now  fnginciilni;  manriKtr 
for  Stoni'  &-  W.b.Mter.  .Mtlioiiuh  pro- 
fcHBlonally  rated  as  a  central-station 
OHKlneer  In  Chicago,  he  did  not  hesitate 
during  the  war  to  take  on  liis  sliouldcts 
the  responsibility  for  the  most  extensive 
engineering  projict  In  this  countrv. 
namely,  the  construction  of  the  cantoti- 
ments  for  the  n.itional  .irmv.  Inci- 
dentally while  doing  this  work  he  was 
in  charge  of  other  government  conslrui- 
tlon  which  with  the  cantonments  ex- 
ceeded    $6(in.( .1100     In     value.        In     no 

«mall  measure  w.is  it  due  to  his  engi- 
neering ability  that  the  I'nlterl  states 
was  able  to  train  l.rino.Ono  men  In  a 
year  and  a  half  after  her  entranci-  into 
the  war.  In  fa<t.  the  government  U:is 
recognized  the  services  of  this  man  wIkj 
hold  a  colonel's  commission  hv  awarding 
lilm  the  dlatlngulshed-scrvlce'  modal. 
Colonel   .lunkersfeld's    record    with   the 


<\»mmonwealth  Kdison  Comp:in.\  .and  its 
predecessor,  the  Chicago  lOdison  Com- 
pany, was  sufllcient  recommendation  to 
the  goveriunent  to  wai-i-ant  tlie  resi>on- 
sibllit.\'  placed  on  him.  .\s  assistant  to 
Vice-President  I^.  .\.  I'\'i"guson,  lie  sharetl 
in  the  super\ision  of  tlie  contract,  oper- 
.'i-ting  and  engineering  dcparltncnts  of  the 
electric  light  and  power  company 
caiiying  thi'  world's  largest  load.  He 
began  as  a  hidper  the  fall  after  he  w.as 
graduated  fr'oni  the  Cniversil.N'  of 
Illinois  .and  r|uickl,\  advanci'd  thi-ough 
the  electrical  end  <if  the  business.  lie 
Installed  at  Chicago  the  (Irsl  engine- 
driven  2.'>-<*.\(-le  (liaible-ciui-ent  vmits  in 
.\merlca.  He  was  foi-  nine  .vear'S  In 
charge  of  the  elcitrical  <  (instrmtion 
and  design  of  all  the  cottipaii,\'s  aildi- 
lions  and  new  plants.  Included  in  these 
is  the  Fisk  .'^treit  plant  of  wialil-wide 
fame,  whicii  etnbodied  man\-  new  feat- 
ures that  have  later  come  into  I'xtenaive 
application. 

Hf  lias  acted  man.v  times  In  an  ad- 
visory capacity  to  other  electric  light 
and  power  eompiinles.  I'robably  his 
most    conspicuous    work    In    this    connec- 


tion is  his  anai.\sis  .-itid  report  of  the 
St.  Louis  situation.  ilis  recommenda- 
tions were  accepted  aiul  resulted  in  the 
(  onsolidation  of  tlie  live  existing  distrl- 
butitm  systems  Into  a  modern  unified 
and  comprehensive  s.vstem.  His  execu- 
tive ability  was  made  pl.ainl.N-  evident 
in  his  successful  endeavors  to  increase 
the  alnaidy  coi-dial  relations  between 
the  ComnKmwealth  I'Mison  (^ompanv 
and  its  r'tnjilo.vees.  This  he  ae<-ompllshed 
largel>-  through  tile  inauguration  of  a 
savings  fund  .anil  ;iimviit>  system  and 
through    his    safet>'    work. 

Colonel  .lunkersfeld  was  born  in 
Illinois  Oct.  17,  186!l.  .in.l  except  during 
the  wai'  lived  there  continuously  tmtil 
.March  of  last  year,  when  almost  innne- 
illatelv  after  returning  to  civilian  life 
he  Joined  the  Stone  &  Webster  forces 
In  Hoston  as  cngineci-ing  m.anager.  He 
lias  alwa>-s  taketi  a  keen  interest  in 
affairs  of  the  industr.\-.  He  is  a  past- 
prisidenl  of  the  .\ssociatinn  of  Kdison 
Illuminating  Companies  and  :i  past-vice- 
president  of  tlie  A.  I.  v..  K.,  beside.'?  hav- 
ing served  on  numei-ous  committees  i»f 
various  a.ssoclatlons. 


The  Beauty  of  Use 


Future  Industrial  and  Agricultural  Development  of  California,  Nevada,  Arizona  and  Idaho  Are 

Limited  by  the  Proposed  Enlargement  of  the  National  Parks,  Which  Includes 

Water-Power  Resources  Essential  to  These  States 


At  everii  waterfall  two  an{.els  stay, 

One  clothed  iti  rambows,  the  other  veiled  in  api-ay. 

The  firxt  the  beauty  ■)/  the  scene  reveals. 

The  last  revolves  the  mighty  waterwheels. 

And  there  those  white-robed  sisters  ever  stand. 

Utility  and  beauty,  hand  in  hand. 

—Written  in  1855. 

WHEN  Judge  Payne,  Secretary  of  the  In- 
terior, agreed  last  June  to  withdraw  his 
objection  to  the  water-power  bill  so  that 
President  Wilson  could  sign  it  within  the 
lawful  time  he  extracted  a  promise  from  Senators  Walsh 
and  Jones  that  at  the  next  session  an  amendment  would 
be  brought  in  taking  the  waters  of  the  national  parks 
from  under  the  Fetleral  Power  Commission's  control. 
This  amendment  has  been  embodied  in  similar  resolu- 
tions introduced  in  the  Senate  and  the  House.  Innocent 
as  the  amendment  appears  on  its  face,  its  true  meaning 
cannot  be  fully  appreciated  until  it  is  considered  in 
conjunction  with  the  proposed  plan  for  enlarging  the 
national  parks. 

Development  M.\y  Enhance  Beauty 

The  school  of  thought  represented  by  the  American 
Civic  Association  would  prohibit  the  storage  of  the 
water  resources  contained  within  the  boundaries  of  the 
national  parks,  thus  making  impossible  both  the  water- 
ing of  the  plains  below  for  irrigation,  agricultural  and 
domestic  purposes  and  the  development  of  hydro-electric 
power  to  furnish  light,  power  and  heat  to  the  people  of 
neighboring  states.  Yet  the  greatest  beauty  in  the 
world  is  the  beauty  of  use. 

It  is  possible  in  most  instances  to  develop  water  pow- 
ers without  marring  the  natural  beauty  of  nature.  At 
Niagarii  Falls  some  of  the  power  houses  resemble 
Grecian  temples  of  art  and  are  surrounded  by  beautiful 
parks.  The  conduits  and  power  machinery  are  hidden 
from  view,  and  when  one  enters  the  power  houses,  looks 
upon  those  mighty  hydro-electric  appliances  and  ponders 
upon  their  diversified  usefulness  to  man,  he  does  not 
think  of  them  as  ugly,  but  remembers  only  the  parks  as 
fitting  surroundings  and  the  stately  power-house  struc- 
ture as  a  proper  housing  for  a  still  greater  beauty,  "the 
beauty  of  use."  The  imagination  pictures  the  saving 
of  coal  effected,  the  hundred  cities,  towns  and  villages 
lighted,  the  factory  wheels  turned,  the  street  cars  oper- 
ated, the  agricultural  communities  served,  and  the  thou- 
sand other  facilities  which  these  mightly  engines  of  use 
provide  for  the  comfort  and  well-being  of  man.  Nearly 
always  nature  herself  quickly  repairs  the  scars  necessi- 
tated by  a  hydro-electric  installation.  Within  a  year 
after  the  completion  of  the  plant  the  rocks  are  covered 
with  vines,  and  the  only  departure  from  primitive  nature 
that  can  be  seen  is  the  red-tiled  roof  of  the  power  plant 
nestling  in  a  slight  opening  of  the  forest,  or  perhaps  a 
beautiful  lake,  created  for  storage  purposes,  which  adds 
to  the  beaut\'  of  the  scene.  In  issuing  licenses  permit- 
ting development  of  water  resources  within  national 
parks  requirements  can  be  made  by  government  authori- 
ties which  will  permit  of  their  utilization  for  the  service 
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of  mankind  and  at  the  same  time  prevent  dpfarnment 
of  the  beauty  of  the  natural  surroundings. 

While  the  present  boundaries  of  the  national  park.'^  in 
the  Sierra  Nevada  mountain  range  inclose  a  compara- 
tively small  portion  of  the  total  area,  yet  the  enlarge- 
ment of  the  boundaries  of  the  parks  contemplated  by 
bills  now  before  Congress,  and  the  creation  of  the  pro- 
posed great  Roosevelt  National  Park,  would  bring  within 
their  boundaries  water  resources  the  use  of  which  is 
imperatively  necessary  to  the  future  growth  of  the 
states  of  California,  Nevada  and  Arizona. 

The  American  Civic  Association  is  flooding  the  coun- 
try with  circulars  headed  "The  National  Parks  in  Immi- 
nent Peril."  It  is  rather  the  great  State  of  California 
which  is  in  imminent  peril,  for  if  the  area  of  the  na- 
tional parks  should  be  enlarged  as  proposed  and  the 
right  to  utilize  their  water  resources  be  denied,  then 
the  further  agricultural  development  of  California  would 
be  greatly  impeded,  because  the  state  derives  all  its 
irrigation  water  from  the  Sierra  Nevada  Mountains. 

California  has  no  coal  and  her  oil  is  becoming  scarce 
and  high.  Coal  can  be  obtained  only  by  importation 
from  such  great  distances  as  to  make  its  cost  prohibi- 
tive. The  state  depends  absolutely  upon  the  water 
powers  of  the  mountains  for  its  electric  power,  and  if 
the  boundaries  of  the  national  parks  were  enlarged,  as 
proposed,  so  as  to  take  in  a  large  part  of  the  mountain 
streams,  and  power  development  were  prohibited,  its 
future  industrial  growth  would  be  seriously  handicapped. 

The  menace  to  California  would  not  come  from  the 
size  of  the  area  withdrawn  but  from  the  strategic  loca- 
tion of  the  enlarged  parks.  This  can  be  seen  by  the 
maps  on  the  next  page.  A  large  [wrtion  of  central 
and  southern  California  is  dependent  for  future  growth 
upon  the  water  resources  of  the  Kings,  Kern,  Kaweah 
and  San  Joaquin  Rivers  and  their  tributary  lakes  and 
streams  which  find  their  source  in  the  Sequoia  and  pro- 
posed Roosevelt  National  Parks. 

Idaho  Needs  the  Water 

The  people  of  northeastern  Idaho  are  badly  in  need 
of  water  wherewith  to  increase  their  irrigated  area  by 
200,000  acres  of  land.  This  land  would  bring  forth 
$10,000,000  worth  of  food  products  annually  and  would 
support  10,000  additional  people.  The  water  for  .such 
beneficial  use  can  be  secured  only  by  conserving  and 
storing  the  headwaters  of  the  Fall  River,  in  the  extreme 
southwestern  portion  of  the  Yellowstone  National  Park. 
The  creation  of  a  storage  reservoir  would  cover  about 
8,000  acres  of  unsightly  swamp  land  now  infested  with 
mosquitoes  and  flies  and  would  create  a  beautiful  lake. 
This  portion  of  the  park  is  never  seen  by  tourists  and 
never  will  be,  for  it  contains  no  points  of  interest.  Its 
scenei-y  and  natural  conditions  are  exactly  the  same  as 
may  be  observed  over  a  course  of  100  miles  in  approach- 
ing the  park  from  the  southwest.  Here  is  a  case  where 
the  beauty  of  the  park  would  be  increased  b.v  the  devel- 
opment. Moreover,  b.v  utilizing  this  now  wasting  water 
200,000  acres  of  now  arid  lands  would  be  reclaimed  and 
a  thriving  agricultural  community  established.  Thus 
the  water  resources  of  a  national  park  could  be  utilized 
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MAP  SHOWING  THE  PROPOSED  ROOSEVELT  NATIONAL  PARK  IN 
RELATION  TO  YOSEMITE  NATIONAL  PARK 


MAP  SHOWING  THE  PROPOSED  ENLARGEMENT  OP  THE 
CRATER  LAKE  NATIONAL  PARK 


MAP  SHOWING   PROPOSED  ENLARGEMENT   OF  YELI^W- 

STONE  NATIONAL  PARK  AND  DEVELOPMENT 

OF  SOUTHERN  ENTRANCE 


MAP  SHOWING  PROPOSED  ENLARGEMENT  OP  SEQUOIA 

NATIONAL    PARK    INTO   ROOSEVELT    NATIONAL 

I'AKK,  CALIFORNIA 


December  18,  1920 
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for  much-needed  purposes  and  the  beauty  of  the  sur- 
rounding scenery  be  at  the  same  time  preatly  increased. 

The  necessity  for  the  development  of  the  water  powers 
of  the  country  is  shown  by  the  fact  that  since  the  enact- 
ment of  the  federal  water  power  law  in  June  last  the 
Federal  Power  Commission  has  received  102  applica- 
tions for  permits,  which  will,  if  taken  advantage  of, 
mean  the  development  of  7,500,000  hp.  This  would  cost 
more  than  a  billion  dollars  and  would  create  taxable 
values  of  that  amount.  The  work  would  require  hun- 
dreds of  thou'fands  of  men  for  a  number  of  years, 
would  save  50,000,000  tons  of  coal,  would  cheapen  the 
cost  of  many  of  the  necessities  of  life  and  would  be  of 
direct  benefit  to  every  inhabitant  of  the  United  States. 

The  foreign  nations  —  France,  Italy,  Switzerland, 
Sweden  and  other  countries  —  immediately  after  the 
close  of  the  war  turned  their  attention  to  the  develop- 
ment of  their  water  powers.  The  shortage  of  coal  dur- 
ing the  war  had  given  them  a  tremendous  object  lesson 
as  to  the  value  of  power,  and  the  very  first  constructive 
thing  they  did  was  to  begin  the  utilization  of  their  wast- 
ing water  powers.  The  foreign  countries  have  cheap 
labor,  which  this  country  has  not.  The  development  of 
their  water  powers  is  going  to  give  them  cheap  power, 
and  with  these  two  elements  of  cost  upon  a  very  low 
basis,  they  will  be  placed  in  a  commanding  position  in 
bidding  for  the  markets  of  the  world.  If  the  United 
States  is  to  compete  with  Europe  in  foreign  trade  it 
must  at  least  have  cheap  power  for  industrial  use. 

Will  Help  Reduce  H.  C.  L. 

In  the  western  part  of  the  country  there  are  more 
than  10,000,000  acres  of  land  which  cannot  be  reached 
by  gravity  water  and  can  only  bo  reclaimed  by  water 
pumped  by  the  electric  power  now  wasting.  It  would 
require  fully  5,000,000  hp.  to  operate  these  pumping 
plants.  An  agricultural  population  of  fully  500,000 
could  be  maintained  on  these  acres,  and  the  products 
would  materially  tend  to  reduce  the  cost  of  living. 

The  electrification  of  a  thousand  miles  of  the  Chicago, 
Milwaukee  &  St.  Paul  Railway  has  shown  such  econ- 
omies in  transportation  costs  that  other  Western  roads 
are  planning  to  do  likewise  whenever  the  water  power 
is  developed. 

The  enactment  oi  the  federal  water  power  law  has 
opened  up  an  enonnous  field  for  pioneer  enterprise. 
Those  who  would  develop  our  wasting  water  powers  will 
reclaim  deserts  and  make  farms,  build  factories  and 
cities,  open  up  new  inland  waterways,  employ  labor, 
reduce  the  cost  of  living,  increase  taxable  values  and 
thus  promote  the  welfare  ind  prosperity  of  the  nation. 

The  water-power  act  provides  "that  licenses  shall  be 
issued  within  any  reservation  [including  national  parks 
and  monumentsl  only  after  a  finding  by  the  [Federal 
Powerl  Commission  that  the  license  will  not  interfere 
or  be  inconsistent  with  the  purpose  for  which  such  reser- 
vation was  created  or  acquired,  and  shall  be  subject  to 
and  contain  such  conditions  as  the  secretary  of  the 
department  under  whose  supervision  such  resen-ation 
falls  shall  deem  necessary  for  the  adequate  protection 
and  utilization  of  such  resen'ation." 

Thus  the  Department  of  the  Interior,  which  ha.s  super- 
vision of  the  national  parks,  can  by  wise  administration 
permit  the  utilization  of  the  water  resources  so  neces- 
saiy  to  the  growth  of  the  Pacific  Coast  States  and  at 
the  same  time  fully  protect  the  natural  wonders  con- 
tained in  the  parks,  with  the  result  oftentimes  of  en- 
hancing the  beauty  of  their  surroundings. 


Eleclrifving  the  Foundry 
(.ore  Kooiii 

Cores  Baked  in  Electrically  Heated  Ovens  Shown  to 

Have  50  to  200  per  Cent  Greater  Strength  than 

Those  Baked  in  Fuel-Fired  Ovens 

By  J.  L.  Jones 

Westlnghouao  Elfctrlc  &    Manufacturins   Company 
Kxp'-i-iiiii-ntuI  Lrfiboraloiy. 

PRESENT-DAY  foundry  practice  calls  for  closer 
attention  to  the  core  department  than  was  given  it 
ill  the  past.  Core  baking  in  particular  has  received 
little  attention,  and  the  old  fuel-fired  ovens,  which  had  in 
most  cases  neither  insulation  nor  temperature  control, 
are  being  supplanted  by  electric  ovens. 

Tests  which  have  been  run  on  recently  installed  equip- 
ments have  shown  that  the  electric  oven  has  the  follow- 
ing advantages:  Uniformity  of  temperature,  freedom 
from  gases,  higher  speed  of  baking  and  more  uniform 
(|uality.     No  attempt  was  made  in  the  tests  to  obtain 
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\'ery  accurate  readings  of  the  energy  consumed,  but  it 
is  estimated  that  about  12  lb.  (5.4  kg.)  of  green  cores 
were  baked  for  each  kilowatt-hour. 

The  tests  were  made  to  determine  what  would  be 
satisfactory  baking  conditions  for  the  electric  core  oven 
and  to  ascertain  some  of  the  advantages  of  this  oven 
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over  fuel-heated  ovens.  It  was  not  intended  to  deal 
specifically  with  any  particular  type  of  oven,  but  to 
investigate  some  of  the  advantages  of  electric  heat  in 
an  oven  where  ventilation  is  carefully  regulated,  the 
temperature   accurately   controlled   and   the   heaters  so 
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placed  as  to  give  a  uniform  temperature  in  all  parts  of 
the  oven. 

The  oven  used  was  of  a  draw-shelf,  commercial  type. 
It  was  5  ft.  8  in.  (1.75  m.)  wide,  6  ft.  8  in.  (2.03  m.) 
deep  and  7  ft.  6  in  (2.29  m.)  high,  of  sheet-steel  con- 
struction, with  walls  about  4  in.  (10  cm.)  thick,  fairly 
well  insulated  except  on  the  bottom,  where  the  concrete 
floor  allowed  the  escape  of 
considerable  heat.  The  oven 
was  equipped  with  a  fan 
driven  by  an  adjustable- 
speed  motor  and  so  arranged 
that  the  air  could  be  ex- 
hausted or  recirculated  or  a 
portion  could  be  exhausted 
and  the  rest  recirculated. 
Accurate  thermostatic  con- 
trol was  provided. 

As  it  was  desired  to  ascer- 
tain the  conditions  under 
which  cores  of  the  very  be.st 
(luality  could  be  produced,  a 
number  of  runs  were  made 


sure  temperature  of  the  air  exhausted  and  recirculated. 
Recirculating  the  air  thirty  times  per  hour  was  the  rate 
decided  upon  and  used  in  the  tests  made. 

The  results  obtained  in  the  comparative  tests  show 
that  the  electrically  heated  oven  produces  cores  having 
from  50  to  200  per  cent  greater  strength  than  the  fuel- 
fired  ovens.     In  baking  large  cores  containing  oil  it  is 

customary  to  heat  at  a  low 
temperature  at  first  to  allow 
the  moisture  to  escape  before 
the  oil  hardens.  The  first 
tests  on  No.  3  core  mixture 
showed,  however,  that  this 
is  unnecessary  on  small  cores. 
The  excessive  moisture 
(26.70  per  cent)  which  was 
found  on  one  test  did  not 
crack  the  cores  or  injure 
them  in  any  way.  It  is  un- 
desirable, however,  as  energy 
is  wasted  in  expelling  it.  An 
inspection  of  the  results  ob- 
tained indicates  that  baking 


Electric     Core-Baking 
Ovens  Are  Supplanting 
Fuel-Fired  Equipment 
Because    of    Proved 
.Superior   Operat- 
ing Results 

Control  <_'quipnient  for 
a  shi-lf-lype  oven  is 
.shown  in  the  view  on  the 
left.  Thf  teniperature 
I'ontrol  is  by  thermostat, 
the  giaphic  chart  indi- 
'Titing  the  exactness  of 
rrgulation.  As  shown  on 
ilir-  right,  the  draw 
helves  are  pulled  out 
"11  a  roller  carriage. 


on  each  of  the  above  mixtures,  varying  the  temperature 
and  time  of  baking.  Test  cores  of  two  kinds  were  used 
to  judge  thoroughness  of  the  baking.  For  the  tensile 
test  the  regulation  brass  molds  designed  for  making 
specimens  for  cement  testing  were  used,  and  for  com- 
pression a  2-in.  (5-cm.)  cube  was  made.  Compression 
and  tensile  test  pieces  were  placed  on  the  top,  middle 
and  bottom  shelf  with  each  lot  of  cores. 

Prior  to  making  the  tests  a  number  of  runs  were 
made  to  insure  the  satisfactory  ventilation  of  the  oven. 
In  this  case  the  oven  was  operated  at  a  constant  tem- 
perature of  400  deg.  Fahr.  and  loaded  with  weighed 
charges  of  production  cores,  test  pieces  being  placed  on 
the  top,  middle  and  bottom  shelves.  The  rate  of  change 
of  the  air  in  the  oven  was  controlled  by  dampers  and 
the  speed  of  the  motor,  the  air  pressure  being  registered 
with  Pitot  tubes.  The  changes  of  air  were  obtained  by 
calculation  from  the  volume  of  the  oven  and  the  pres- 


at  450  deg.  Fahr.  for  somewhat  less  than  one  hour 
gives  the  best  results.  The  dextrine  binder  seems  to  be 
weakened  by  prolonged  baking  above  400  deg.  Fahr. 
However,  overbaking  by  50  per  cent  does  little  harm. 
One  lot  of  cores  containing  oil  which  was  baked  over- 
night because  of  neglect  to  turn  off  the  current  was 
found  to  be  of  good  quality.  When  forcing  an  oven 
at  a  high  temperature,  time-clock  control  or  an  alarm 
clock  is  useful  to  indicate  when  the  cores  should  be  re- 
moved to  prevent  overbaking  and  waste  of  heat. 

It  was  found  that  the  weight  of  the  cast-iron  core 
plates  was  almost  equal  to  the  weight  of  the  cores.  It 
is  desirable  to  reduce  the  weight  of  the  core  plates  to 
the  minimum  consistent  with  stiffness.  However,  the 
current  loss  due  to  heating  these  plates  is  only  about 
20  per  cent  of  the  radiation  loss  of  the  oven. 

This  information  was  presented  before  a  recent  meet- 
ing of  the  American  Foundrymen's  Association. 


Factors  Governing  Rural  Extensions 

Six  That  Need  Careful  Consideration  Are  Pointed  Out  by  Wisconsin 
Commission  in  Approving  Rural  Service  Rules  Features  of  Rules 
Are  Cited — Basis  for  Rates,  Financing  and  Ownership  Are  Discussed 

By  G.  C.  NEFF 

General  Superinteyident  Wisconsin  Power,  Light  <t  Heiil  Company,  Madison,  Wis. 


A  DMITTINd  that  rural  extension  presents  so 
A^  many  problems  that  rules  to  cover  adequately 
/— A^  all  the  points  that  may  arise  are  out  of  the 
^^  Am.question,  the  Wisconsin  Railroad  Commission 
has  none  the  less  approved  regulations  which  it  holds 
lOver  the  more  important  factors  and  the  application 
of  which  will  provide  data  for  the  further  development 
of  the  code.  The  rules  in  question  were  filed  l)y  the 
Wisconsin  Power,  Light  &  Heat  Company,  the  Central 
Wisconsin  Utilities  Company,  the  Wisconsin  Valley 
Utilities  Company  and  by  several  other  Wisconsin  light 
and  power  companies.  They  have  since  become  known 
in  discussion  as  the  Wisconsin  rules,  though  the  com- 
mission has  not  made  them  mandatory  for  the  entire 
state,  feeling  that  much  more  development  work  and 
investigation  must  be  carried  out  before  a  final  and 
definite  code  can  be  adopted.  At  present  this  code  con- 
stitutes the  most  definite  and  probably  the  most  con- 
sistent step  that  has  yet  been  taken  in  solving  the 
problem  of  rural  service. 

Factors  to  Be  Considered 

Several  definite  factors  were  pointed  out  by  the  com- 
mission as  needing  careful  consideration  on  the  part  of 
utility  men.     They  are  as  follows: 

(a)  It  is  important  that  a  utility  develop  its  rural 
business  on  such  a  basis  that  it  will  be  self-supporting 
within  a  reasonable  time  and  impose  no  undue  burden 
on  the  urban  con- 


sumer. 

(b)  The  fixed 
charges,  losses  and 
operating  expenses 
are  much  greater 
than  the  same  items 
for  an  equivalent 
income  from  urban 
business. 

(c)  Adoption  of 
high  construction 
standards  may  in 
many  cases  make 
the  service  prohibi- 
tive in  cost,  but 
the  connection  of 
inadequate  or  un- 
safe construction  to 
the  transmission  or 
d  i  s  tribution  sys- 
tems of  a  utility 
introduces  a  hazard 
to  the  entire  service 
which  cannot  be 
tolerated. 

(d)  To  encourage  development  of  rural  service  the 
business  must  earn  the  same  rate  of  return  that  is  con- 
sidered reasonable  in  the  urban  portion  of  the  utilities 
business  and  the  utility  must  be  permitted  to  make 
terms   as  to  financing  which  will   render  possible  the 
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immediate  investment  of  considerable  sums  in  rural 
extensions  without  taxing  the  resources  of  the  utility 
for  obtaining  capital. 

(e)    The  organization  of  rural  consumers   into  cor- 
porations   forces   the    rural   consumer    into   a   business 


POLE-TOP  CONSTRUCTION 
FOR  RIRAL  LINE:S 

Suitable  tor  sinclc-phasp  in  begin- 
ning and  convertlDle  to  thrce-pliasc 
wlien  necessary.  The  ground  wire  is 
coiled  in  a  spiral  of  three  turns  and 
stapled  to  bottom  of  pole.  The  riser  is 
similarly  fastened  every  four  feet. 
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about  which  he  knows  little,  burdening  him  with  the 
expense  of  an  organization  and  the  compilation  of  com- 
paratively unimportant  but  legally  necessary  reports, 
and  places  responsibility  for  maintenance  of  lines  and 
equipment  in  inexperienced  hands,  with  all  the  conse- 
quent Iiabilit>'  to  trouble. 

(f)  \VTiile  the  rules  do  not  provide  for  apportion- 
ment of  the  cost  of  lines  among  the  various  consumers, 
it  is  the  opinion  of  the  commission  that  a  rural  exten- 
sion should,  as  far  as  practicable,  be  considered  a  com- 
munity enterprise  in  which  all  will  benefit  equally,  even 
though  in  the  final  analysis  strict  justice  would  probably 
demand  that  no  consumer  should  pay  more  as  a  member 
of  a  group  than  he  would  if  he  were  served  under  the 
rules    as   an    individual. 

The  foregoing  points  must  be  thoroughly  considered 
in  any  scheme  of  rural  service  and  carried  in  mind 
in  the  discussion  of  the  following  rules: 

Rules  Governing  Rural  Service 

I.  liural  Extensions  Defined. — Rural  extensions  as  herein 
used  shall  include  all  extensions  to  distribution  systems 
built  primarily  to  serve  consumers  located  outside  the  cor- 
porate limits  of  cities  or  villages  or  other  territory  which 
has  the  character  and  density  of  population  similar  to  urban 
conditions. 

II.  Cost  of  Extensions  Defined. — Estimated  construction 
cost  shall  include  all  material,  labor  and  other  expense  re- 
quired for  the  distribution  and  installation  of  poles,  wire, 
crossarms,  insulators,  line  hardware,  switching  and  pro- 
tective devices,  transformers,  appurtenances,  right-of-way 
permits,  etc.  Metering  equipment  shall  be  supplied  by  the 
utility,  and  the  cost  of  same  shall  not  be  included  in  the 
estimated  construction  cost. 
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An  item  not  exceeding  10  per  cent  of  material  cost  shall 
be  included  to  cover  purchasing  expense,  freight,  cartage  to 
storeroom  and  stores  department  expense. 

An  item  not  exceeding  15  per  cent  of  all  above-mentioned 
items  shall  be  included  to  cover  general  overhead,  engineer- 
ing, promotion,  office  supervision,  clerical  labor,  contingen- 
cies, etc. 

III.  Analysis  of  Extension. — When  one  or  more  prospec- 
tive rural  consumers  make  application  for  electric  service 
the  utility  will  investigate  the  extension,  ascertain  the  num- 
ber of  consumers  who  can  be  advantageously  served,  the 
number  who  will  contract  for  service  under  the  terms  herein 
prescribed,  and  will  estimate  the  construction  cost  as  out- 
lined in  Rule  II. 

IV.  Payments  by  Consumers. — When  the  prospective  con- 
sumers shall  have  paid  to  the  utility  the  estimated  construc- 
tion cost  of  the  extension  the  utility  vdll  construct  the  ex- 
tension and  render  service. 

If  the  actual  construction  cost  exceeds  the  estimated  con- 
struction cost  each  prospective  consumer  shall,  upon  de- 
mand, pay  a  part  of  the  difference  in  proportion  to  the 
amount  originally  advanced.     If  the  actual  construction  cost 
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ELECTRICITY  CAN   KK  I  SED  FOR  THRESHING, 
ENSILAGE  CUTTING,  MILKING,  ETC. 

The  demand  for  electricity  in  rural  districts  exists,  so  that  if  tlie 
service  is  properly  financed  the  business  may  become  profitable 
eventually. 

is  less  than  the  estimated  construction  cost,  the  utility  will 
refund  the  difference  to  the  consumers  in  proportion  to  the 
amount  advanced. 

V.  Connection  Charge. — Before  service  is  rendered  from 
an  extension  a  connection  charge  shall  be  filed  with  the 
commission,  which  charge  shall  be  applicable  to  additional 
rural  consumers  desiring  connection  to  the  extension  sub- 
sequent to  the  consummation  of  the  original  agreement. 

This  connection  charge  shall  be  determined  by  dividing 
the  actual  construction  cost  of  the  extension  by  the  number 
of  original  consumers. 

If  an  additional  consumer  desires  connection  to  an  exten- 
sion and  can  be  connected  in  such  a  manner  that  the  esti- 
mated cost  of  the  line  extension  required  is  less  than  the 
connection  charge  the  consumer  shall  pay  the  connection 
charge  to  the  utility  and  the  utility  shall  connect  the  addi- 
tional consumer  and  render  .service. 

The  difference  between  the  actual  cost  of  the  line  exten- 
sion required  to  serve  the  additional  consumer  and  the  con- 
nection charge  paid  by  the  additional  consumer  shall  be 
refunded  to  the  consumers,  including  the  additional  con- 
sumer, in  proportion  to  the  total  amount  paid  toward  the 
construction  cost.  In  case  an  additional  consumer  desires 
connection  to  an  extension  and  the  estimated  construction 
cost  of  the  required  extension  is  greater  than  the  connection 
charge  the  consumer  shall  pay  to  the  utility  the  actual 
cost  of  the  extension  instead  of  the  connection  charge  and 
no  refunds  will  be  made  to  the  original  consumers. 

In  case  an  urban  consumer  is  connected  to  a  rural  exten- 
sion in  such  a  manner  that  the  actual  cost  of  connection 
is  less  than  the  free  limit  as  defined  in  the  urban  rules  of 
the    utility,    then    the    difference    between    the    urban    free 


limit  and  the  cost  of  connection  of  the  additional  urban 
consumer  shall  be  refunded  to  the  original  rural  consumers 
in  proportion  to  the  amounts  advanced. 

VI.  Rates. — The  rates  for  rural  service  shall  be:  (a)  A 
rural  charge  plus   (b)  the  regular  urban  rates. 

(a)  Rural  Charge. — The  rural  charge  shall  cover 
the  amount  by  which  the  fixed  charges,  energy 
losses  and  operating  expenses  incident  to  rural 
service  exceed  the  corresponding  items  for  city 
service. 

1.  Annual  rural  charge  for  extension:  The 
annual  rural  charge  for  the  extension  shall  be 
equal  to  10  per  cent  of  the  total  construction 
cost  of  the  extension  plus  the  total  transformer 
core  losses  per  year  computed  at  a  rate  of 
IJ  cents  per  kilowatt-hour  minus  13i  per  cent 
of  two  times  that  part  of  the  annual  revenue 
from  the  extension  which  is  computed  at  the 
regular  urban  rates. 

2.  Annual  rural  charge  for  individual  con- 
sumer: The  annual  rural  charge  of  the  indi- 
vidual consumers  \vill  then  be  determined  as 
follows:  Fifty  per  cent  of  the  total  annual 
rural  charge  shall  be  apportioned  equally 
among  the  consumers.  Fifty  per  cent  of  the 
total  annual  rural  charge  shall  be  apportioned 
among  the  consumers  according  to  installed 
transformer  capacity.  In  case  two  or  more 
consumers  are  served  from  the  same  trans- 
former the  installed  transformer  capacity  for 
each  consumer  shall  be  considered  as  the  esti- 
mated portion  installed  for  the  requirements 
of  each  individual. 

3.  Monthly  rural  charge:  One-twelfth  of  the 
annual  rural  charge  so  apportioned  to  each 
consumer  shall  be  billed  monthly  by  the  utility 
and  paid  by  the  consumer  as  the  monthly  rural 
charge. 

(b)  Regular  Urban  Rate. — In  addition  to  the 
rural  charge  the  consumer  shall  pay  the  regular 
rates  charged  for  service  in  the  adjacent  urban 
community  where  the  extension  originates.  This 
charge  will  include  all  minimum-service  and  de- 
mand charges  which  are  a  part  of  the  urban  rates. 

VII.  Annual  Adjtistment  in  Rural  Charge. — Adjustments 
will  be  made  in  the  rural  charge  at  the  end  of  each  calendar 
year  to  allow  for  changes  in  the  number  of  consumers, 
changes  in  revenue  from  line,  changes  in  transformer  capac- 
ity, etc.,  and  the  rural  charge  then  fixed  shall  be  effective 
for  the  folllowing  calendar  year. 

VIII.  Combined  Transmission  Line  and  Rural  Extensions. 
— In  case  the  rural  extension  is  constructed  for  use  partly 
as  a  transmission  line  to  some  large  consumer,  city,  village 
or  hamlet  and  the  business  to  be  derived  from  the  use  of 
the  extension  as  a  transmission  line  is  inadequate  to  justify 
the  construction  of  the  extension  without  a  portion  of  the 
cost  being  paid  by  rural  consumers  the  matter  shall  be 
referred  to  the  commission  for  determination  as  to  the  fair 
apportionment  of  costs  in  case  of  failure  of  the  parties  in- 
volved to  agree. 

IX.  Title  to  Extensions — The  title  to  all  extensions 
toward  which  consumers  have  advanced  money  shall  remain 
with  the  utility. 

X.  Extensions  from.  High-Voltage  Transmission  Lines. — 
Rural  extensions  from  transmission  lines  of  over  15,000 
volts  may  be  considered  special  by  the  utility. 

[XI.-XV.  Five  other  rules  are  included,  covering  access 
to  premises,  inspection  rights,  continuity  of  service,  urban 
rates  and  default,  but  they  are  not  peculiar  to  rural  service 
nor  are  they  new.] 

Basis  of  Rate  Form 

The  largest  amount  of  discussion  has  centered  about 
the  form  of  rate.  The  cost  of  serving  a  rural  con- 
sumer was  divided  into  operating  and  maintenance 
expense,  power  losses,  depreciation  and  taxes.    On  these 


December  18,  1920 


ELECTRICAL     WORLD 


1207 


items  the  urban  rate  covers  the  normal,  while  the 
excess  for  rural  service  must  be  covered  by  the  rural 
charge.  In  addition,  the  return  on  investment  was 
considered,  but  this  is  covered  by  the  urban  rate,  since 
no  investment  other  than  metering  equipment  is  made 


Per 

.                                ,  ,                                         .  Cent 
F.xcess  operating  and   maintenance  expenie,  based  on   ihc 

rather  meager  data  available 2   5 

Depreciation 4  0 

Taxes I    5 

Allowance  for  hazard  and  cost  of  developing  the  business. . .  2  0 

Total 10  0 

by  the  utility.  The  basis  of  the  10  per  cent  factor  is 
as  shown  in  the  accompanying  table. 

Taking  10  per  cent  on  the  total  ccst  of  a  rural 
extension  duplicates  the  factors  covering  the  same  items 
in  the  urban  rate,  and  a  correction  factor  to  eliminate 
the  duplication  is  necessary.  This  was  arrived  at  by 
examining  data  from  twenty-five  utilities,  by  which  it 
was  determined  that  the  normal  investment  in  dis- 
tribution systems  per  urban  consumer  was  approx- 
imately twice  the  annual  revenue.  Thirteen  and  one- 
half  per  cent  (.returns,  8  per  cent;  depreciation,  4 
per  cent,  and  taxes,  1*  per  cent)  of  the  normal  invest- 
ment per  consumer  Vi.e.,  twice  the  annual  revenue)  was 
therefore  eliminated  from  the  10  per  cent  factor  in  the 
rural  charge. 

In  the  consideration  of  losses  the  committee  assumed 
that  .the  total  primary  loss,  transformer  copper  loss  and 
secondary  loss  in  rural  service  is  equal  to  the  same 
losses  in  city  service,  and  the  excess  energy  loss  in 
rural  distribution  was  considered  as  equal  to  the  total 
core  losses  or  all  transformers  used  in  supplying 
rural  service.  As  originally  formulated,  the  rules  called 
for  computing  this  part  of  the  rural  charge  at  the 
utility's  power  rate,  but  the  rules  as  filed  were  amended 
to  require  computation  at  1 1  cents  per  kilowatt-hour. 

The  statement  of  the  method  of  calculating  the  rural 
charge  is  confusing  at  first  glance,  but  analysis  indi- 
cates that  it  is  along  the  right  lines,  the  method  of 
statement  being  due  to  a  lack  of  definite  data  which  will 
be  supplied  by  careful  analysis  of  extensions  made 
under  the  rules.  The  attempt  was  to  establish  a  prin- 
ciple rather  than  a  definite  rate.  Concentration  on 
the  study  of  the  factors  involved  will  solve  the  specific 
problem  and  produce  a  clearer  statement  of  the  rule. 

Cost  of  Extensions,  Financing  and  Ownership 
OF  Lines 

The  method  of  estimating  cost  of  extensions  is  im- 
portant, as  it  recognizes  the  factors  of  purchasing, 
stores  handling  and  hauling,  engineering  and  other 
general  expenses  that  are  too  often  forgotten,  but  have 
nevertheless  to  be  met.  Many  of  the  cost  figures  on 
rural  extensions  that  have  been  given  in  various  meet- 
ings and  publications  ignore  these  factors  completely. 

Objections  have  been  raised  to  the  rules  because  they 
give  to  the  utility  property  showing  no  value  on  its 
books  that  in  later  years,  when  large  networks  have  been 
built  up,  will  prove  embarrassing  in  propertj'  and  rate 
adjustments.  Provision  has  been  made  to  care  for  this 
in  the  Wisconsin  Accounting  System.  The  commission 
has  pointed  out  that  the  problem  of  the  moment  is  one 
of  financing,  which  must  be  done  at  the  lowest  possible 
rate  if  at  all.  Future  financing  will  undoubtedly  be 
determined  by  the  development  of  the  business.     Ad- 


ju.stment  to  changing  conditions  should  not  be  a  difficult 
problem  if  utility  records  are  properly  kept. 

In  general  the  rules  are  on  trial.  No  one  feels  that 
the  final  answer  has  been  reached.  It  is  felt  strongly 
that  the  principles  upon  which  they  are  ba.sed  are  sound 
and  that,  pending  experience  which  will  clarify  their 
language  and  development,  they  furnish  a  safe  guide  to 
prevent  major  errors  and  permit  ready  correction  of 
minor  ones.  The  latter  are  undoubtedly  present  but 
not  visible  because  of  lack  of  experience  that  enables 
operators  to  detect  them. 

The  data  on  which  the  10  per  cent  return  on  the  cost 
of  extensions  is  based  is  too  meager  to  allow  confident 
assertion  of  its  sufficiency,  therefore  those  engaging  in 
rural  .service  work  under  this  plan  should  concentrate 
their  efforts  on  the  collection  of  data  bearing  on  the  sub- 
ject. Arrangement  of  accounting  methods  to  show  the.se 
costs  accurately  from  year  to  year  is  a  necessary  step 
in  the  study  as  well  as  means  of  collecting  and  tabulat- 
ing data  on  ways  and  means  of  handling  maintenance. 


Mines  Versus  Ti<le\vater  as  Locations 
for  Super-Power  Stations 

A  NUMBER  of  reasons  have  been  advanced  by  George 
S.  Rice,  chief  mining  engineer  of  the  Bureau  of 
Mines,  for  the  location  of  super-power  stations  at  the 
mines  rather  than  at  tidewater.  Since  the  whole  mat- 
ter of  super-power  in  the  Boston-Washington  area  is 
now  under  study,  Mr.  Rice  has  given  out  the  following 
statement  of  his  views: 

"There  is  no  difficulty  whatever  in  finding  suitable 
locations  in  the  North  Appalachian  coal  fields  so  far  as 
grouping  mines  is  concerned.  The  coal  requirements 
could  be  .satisfied  in  any  one  of  the  following  localities, 
where  abundant  coal  resources  can  be  found  for  a  period 
of  seventy-five  or  a  hundred  years  within  a  distance  of 
20  to  30  miles  of  the  respective  points: 

"Anthracite  District  of  Pennsylvania. — Wilkes-Barre, 
on  the  Susquehanna  River,  100  miles  from  New  York; 
Mauch  Chunk,  on  the  Lehigh  River,  aKso  100  miles  from 
New   "i'ork. 

"Bituminous  Field  of  Central  Pennsylvania  and  Mary- 
land Fields. — Mount  Union,  on  the  Juniata  River 
(Broadtop  field  tributary),  150  miles  from  Philadelphia; 
Clearfield,  on  west  branch  of  the  Susquehanna  River, 
180  miles  from  Philadelphia;  Tyrone,  on  the  Juniata, 
160  miles  from  Philadelphia;  Johnstown,  on  the  Cone- 
maugh,  195  miles  from  Philadelphia;  Cumberland,  Md., 
on  the  Potomac  (Myersdale  and  Somerset,  Pa.,  and 
Cumberland  field  tributary),  110  miles  from  Washing- 
ton, D.  C. 

"West  Virginia  Field.— Fairmont,  W.  Va.,  on  the 
Monongahela  River,  170  miles  from  Washington,  D.  C. 

"The  size  and  character  of  super-power  plants  in 
these  districts  will,  therefore,  be  determined  by  the 
water  conditions  which  may  be  developed  rather  than 
by  the  coal  conditions. 

"To  locate  super-power  stations  at  tidewater  will 
mean  long  railroad  hauls  over  mountain  grades,  except 
on  coal  hauled  from  the  anthracite  field,  and  distances 
by  railroad  of  from  150  to  300  miles,  and  it  means  the 
hauling  over  railroads  already  crowded  to  capacity  and 
through  congested  terminals.  It  seems  evident  from 
recent  experience  in  obtaining  fuel,  both  in  the  East 
and  the  West,  that  the  trouble  arose  not  becausa  of  any 
shortage  at  the  mine  but  through  lack  of  rail  capacity. 
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France  Is  Rapidly  Restoring  Electric  Systems  Destroyed  During  War 
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KIg,  1 — ("onijiiiK'ii'-  KlfftriM"'-  'I"  .N'iMil,  at  Hcautor,  Di-partmcnt 
of  the  Alsne.  This  »how»  what  war  did  to  a  14,000-kw.  central 
station  between  Sol.s.sons  and   St.   Quentln. 

Fl^.  2 — Same  plant  u.s  In  Fig.  1.  The  reconstruction  and  salvage 
under  way  early  In   191!l. 

Fig.  3 — New  transml.sslon-llne  tower.«  for  the  lines  from  the 
station  shown  In  Figs.  1  and  2.  The  French  government  network 
program  Includes  Une.i  from  here  at  4.^,000  volts  or  65.000  volts, 
one  to  Rhelms  and  one  to  HIrson.      Destroyed  lines  to  St.  Qucntln 

t. 

ys   '•    IJlle.      The    turbo-alter- 


and   other  places  are   being   rebuilt. 
K'lg.    4 — Compagnle   des   Tramwaj 


icitor.-i  as  well  a.«  111''  hoilci.s  wrie  taken  away.  This  view  shows 
the  plant  once  mure  in  uper.ition,  Feb.  2.  1920,  with  a  3,000-kw. 
.Swiss  generator  in  tin*  foregroxmd. 

Fig.  5 — Engine  room  of  an  industrial  plant.  View  taken  !•  eb. 
3.  1919,  showing  the  nsults  of  bombardment.  Note  the  snow 
from  lack  of  roof,  the  fi  \v  relics  of  the  stolen  switchboard  and 
the  continuous-current  generator. 

Fig.  6 — The  same  engine  room  as  In  Fig.  5.  but  taken  on  Feb. 
14.  1920.  This  shows  the  reconstructed  plant  in  actual  operation, 
with  n  new  switchboard  and  an  alternating-current  generator 
having  directly-ionnected  exciter. 
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Hrhiiildiiiu^  France  and  Belnjiuni 
Eieclrically 

Extensive  Electrification  of  Railroads  and  Industries 

Included  in  Reconstruction  Plan  -Partly  Destroyed 

Central  Stations  Rapidly  Resuming  Operation 

By  Oliver  Field  Allen 

I'DiiiH^ilV   Miijor  of  Englnoor.s.  A.  E.  F. 

THE  wai'  had  been  j?oing  on  less  thiiii  nine  months 
when  the  Ereneh,  in  May.  1915,  began  to  think 
of  reconstruction.  On  May  12,  1!)15,  the  Chanil)er  of 
("ommerce  of  Paris  stated  that  the  government  must 
prepare  to  furnish  to  the  devastated  regions  as  soon 
<is  they  should  demand  it  tools  and  equipment,  much 
more  useful  than  an  indemnity  in  money,  to  insure  the 
immediate  resumption  of  work.  The  matter  was  studied 
<luring  that  sumtner  spwially  by  the  industrial  organi- 
zations which  had  e.\isted  before  the  war,  and  on  Sept. 
8,  1915,  an  organization  was  created  by  a  committee 
composed  of  representatives  of  the  various  trades  in  the 
invaded  regions. 

One  of  the  first  probicins  studied  was  the  replace- 
ment of  the  destroyeil  and  stolen  electric  plants  antl 
transmission  lines.  The  investigators  realized  that 
power  plants  must  be  tied  together  to  exchange  sur- 
plus energy.  It  was  agreed  to  make  three-phase,  50 
cycles,  the  standard  for  all  electric  service  e.xcept  the 
electrification  of  steam  railways,  for  which  1,500  volts, 
continuous  current,  has  since  been  adopted.  Ordinary 
distribution  systems  for  lighting  and  small  power  are  at 
.■?,000  volts.  Main  transmission  and  power  systems  are 
from  5,000  volts  up  to  120,000  volts,  according  to  size 
and  distances.  A  rating  of  5,000  k\v.  was  selected  as 
one  generally  applicable  to  turbo-generators,  and  sev- 
eral units  of  that  rating  were  ordered  from  P'rench 
builders  in  1917.     A  few  were  installed  in  1918. 

By  1917  the  extensive  use  of  electric  power  in  war  be- 
came general,  and  the  first  part  of  1918  found  the 
French  and  the  Hi-itish  services  closely  co-ordinated, 
electrical  energy  being  available  along  the  entire  line 
of  the  western  front."  Many  miles  of  transmission 
lines  had  already  been  built  behind  the  lines.  Central- 
station  and  industrial  power  plants  had  been  intercon- 
nected, and  in  some  cases  augmented  by  additional  units. 
There  were,  in  addition  to  the  little  portable  gasoline 
sets,  used  by  the  hundreds,  and  the  big  stationary 
plants  of  the  S  O  S.,  50-kw.  power  plants  installed  on 
freight  cars,  which  could  be  left  on  sidings  near  places 
where  more  energy  was  required.  Army  electrical  con- 
struction is  being  used  as  far  as  possible  for  peace-time 
work.  The  woodworking  establishment  of  the  Amer- 
ican army  concrete  factory,  for  instance,  with  its  5,000- 
volt  transmission  line,  substation  and  motor-driven 
tools,  all  installed  by  our  army  engineers,  is  now^  busy 
building  wooden  parts  foi-  houses  for  the  reconstruction. 
The  100.000-volt  transmission  line  from  Switzerland 
to  the  northern  edge  of  the  Department  of  the  Vosges, 
started  in  1918  by  the  Service  Electrique  to  give  more 
energy  to  the  armies  to  be  massed  before  Metz,  has  been 
completed  by  civilian  enterprise. 

The  need  for  a  comprehensive  distribution  system 
and  for  the  greater  use  of  electric  motors  was  fully 
appreciated  and  the  problem  studied  with  a  thorough- 


•See  ••Army  Electrical  Work  In  the  Advance  Areas  in  France," 
by  the  author.  In  General  Electric  Rrvirw,  Au^st,  1919.  Vol. 
XXII.   No.   S. 


ness  surprising  in  view  of  the  attention  which  had  to  be 
given  to  day-to-day  war  needs.  While  the  Oermans  were 
at  the  very  gates  of  Paris  the  officers  of  the  Service 
Electrique  and  the  technical  men  of  the  big  electric 
companies,  with  the  engineers  of  the  Comptoir  Central 
d'Achat,  were  planning  a  great  high-tension  network 
for  the  frontier  departments  which  had  been  devastated. 
This  developed  into  a  project  covering  the  vast  indus- 
trial and  mining  areas  from  Switzerland  northwest 
through  Alsace  and  Lorraine  to  Briey  and  Longy,  across 
the  Ardennes,  and  uj)  through  the  Nord  to  Lille,  with 
a  nuiin  line  from  the  center  of  the  mining  district,  near 
Lille,  down  to  Paris,  involving  hundreds  of  miles  of 
transmission  lines  to  be  built  by  the  French  govern- 
ment. They  will  be  the  main  arteries  of  the  great 
system  and  tie  together  the  existing  and  future  local 
netwoi'ks.  According  to  the  original  plan  about  one- 
half  will  operate  at  120,000  volts  and  the  rest  at  45.000 
volts  and  65,000  volts.  The  program  for  the  power 
houses  has  now  been  expanded  to  include  several  very 
large  central  stations,  each  of  more  than  60,000  kw.  ca- 
pacity. By  the  end  of  1919  there  had  actually  been  con- 
structed no  km.  168  miles)  of  these  government  lines, 
and  290  km.   (  180  miles)  were  under  construction. 

The  government  is  carrying  on  a  campaign  of  educa- 
tion in  regard  to  the  greater  use  of  electricity.  In  a 
bulletin  issued  in  November,  1919.  by  the  Ministi^y  of 
Industrial  Reconstruction,  called  ■"Electrifiez-vous" 
("Use  Electi^icity" ),  after  commenting  on  the  large 
amount  of  coal  imported  into  France  even  before  the 
war,  the  slowness  and  difficulties  of  the  rena.scence  of 
the  coal-mining  industry  and  the  greater  thermal  effi- 
ciency of  the  large  central  stations  as  conipaied  with 
most  factory  plants,  the  following  words  appear:  "The 
purchase  of  energy  from  these  networks  will  result  in 
an  important  economy  of  fuel  for  the  entire  country." 

Some  of  the  accompanying  photographs  show  a  little 
of  the  destruction  of  central-station  buildings  wrought 
l)y  shell  fire,  machine  guns  and  bombs.  Much  of  the 
most  valuable  equipment  was  stolen  and  taken  to  Ger- 
many. The  same  thing  was  true  of  the  industrial 
plants,  especially  of  the  steel  works,  and  of  mine  sur- 
face machinery.  In  the  great  metallurgical  works  of 
l)oth  France  and  Belgium  not  only  were  the  generating 
units,  and  sometimes  the  boilers,  taken  but  virtually 
all  of  the  motors.  Happily  much  of  this  loot  has  been 
i^ecovered.  The  best-informed  managers  state  that  its 
average  value  is  about  50  per  cent  of  its  pre-war  value. 

Allied  electrical  manufacturers  have  had  to  make  ap- 
paratus and  auxiliary  equipment  to  work  in  connection 
with  that  of  German  manufacture  to  an  extent  never 
dreamed  of  before  the  war,  for  a  large  part  of  the 
electrical  machinery  of  all  kinds  in  the  mining  and  met- 
allurgical establishments  of  France  near  the  frontier. 
as  well  as  in  Belgium,  was  of  German  manufacture. 

The  situation  in  Belgium  has  been  very  much  the 
same  as  in  France  in  regard  to  electrical  matters,  ex- 
cept as  to  long  transmission  lines.  Belgium  is  fortu- 
nate in  having  a  large  part  of  her  great  industries  which 
require  power  very  near  her  mines.  She  has  been  able 
to  resume  coal  production  much  faster  than  France  be- 
cause destruction  in  her  mines  was  almoi^t  entirely 
confined  to  the  surface  works,  while  in  France  the 
shafts  and  galleries  were  blown  in  and  flooded.  But 
the  Belgians  also  realize  the  necessity  for  fuel  economy 
and  are  perhaps  even  more  alive  than  the  French  to 
the  value  of  motor  drive  for  increasing  production. 
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The  Effect  of  Boiler  Ratings  on 
Furnace  Maintenance 

Desirable  Ratings  and  Areas  for  Industrial  and  Central- 
Station  Loads — Operating  and  Design  Conditions 
Which  Make  for  Low  Maintenance  Cost 

By  Theodore  Maynz 

Efficiency   Engineer  Cleveland    (Ohio)    Electric 
Illuminating  Company 

THE  rating  at  which  boiler  units  should  be  driven 
or  for  which  they  should  be  designed  depends  pri- 
marily upon  the  load  characteristic  of  the  plant  and  upon 
the  cost  of  the  fuel.  To  determine  the  best  rating  an 
analysis  of  the  steam-demand  curve  should  be  made,  a 
test  efficiency  curve  of  the  complete  boiler  unit  should  be 
plotted,  and  from  the  cost  of  the  fuel  for  various  rat- 
ings the  lowest  total  production  cost  should  be  deter- 
mined. Having  determined  the  rating  for  lowest  cost 
of  energy  the  boiler  units  should  be  designed  or  modified 
to  obtain  a  minimum  cost  of  maintenance. 

In  industrial  plants  with  steady  loads  boiler  units 
designed  to  operate  at  approximately  125  per  cent 
to  150  per  cent  of  rating  will  probably  produce  the 
cheapest  power.  Should  the  load  vaiy  greatly  and  the 
peaks  exist  for  six  or  eight  hours,  moderately  high  rat- 
ings of  about  200  per  cent  to  250  per  cent,  and  even  300 
per  cent  with  economizers,  will  produce  the  lowest  total 
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These  curves  are  for  Babcock  &  Wilcox  boilers  of  different  types 
and  sizes  equipped  with  underfeed  stolter.s  and  with  widely  differ- 
ing ratios  of  heating  surface  to  grate  areas. 

power  cost.  In  plants  where  the  steam  demand  varies, 
for  example,  from  20,000  kw.  to  100,000-kw.  peaks  of 
short  duration,  few  units  operated  at  extremely  high 
ratings  during  the  peak  loads  will  produce  the  cheapest 
power,  even  though  the  boiler  efficiency  may  drop  to  65 
per  cent  or  60  per  cent. 

When  boilers  are  forced  considerably  above  their  nor- 
mal rating,  the  efficiency  of  the  unit  decreases,  but  the 
point  of  maximum  boiler  and  furnace  efficiency  can  be 
varied  considerably  by  changing  the  proportion  of  grate 
area  to  heating  surface.  The  curves  published  with 
this  article  .show  distinctly  how  the  efficiency  is  increased 
at  low  ratings  by  an  excess  of  heating  surface,  while 
the  over-stokered  boilers  are  more  efficient  at  high  rat- 
ings. A  point  to  be  considered  is  that  it  is  extremely 
difficult  to  operate  stokers  at  very  low  combustion  rates, 
so  that  though  tests  may  show  high  efficiencies  at  low 
ratings  on  over-stokered  boilers,  normal  operation  has 
shown  that  this  is  not  maintained  (see  curve  A-1).  The 
grate  area  is  also  influenced  by  the  character  of  the  fuel, 
as  the  use  of  a  high-ash  fuel  necessitates  a  larger  grate 
area  than  is  required  with  a  low-ash  fuel.  The  ratios  of 
heating  surface  to  grate  area  vary  from  about  75  to  1 
to  about  28  to  1.  If  properly  applied,  the  higher  of 
these  ratios  would   indicate  the  use  of  expensive  low- 


ash  fuel,  boilers  normally  operated  at  from  100  per  cent 
to  125  per  cent  rating,  and  a  constant  steam  demand. 

The  economizer  and  boiler  curve  D  when  compared 
with  curve  A  shows  how  the  economizer  increases  and 
maintains  the  combined  boiler  efficiency  over  a  large 
range  in  load.  The  rise  in  flue  temperatures  due  to 
higher  ratings  cannot  be  avoided,  and  thus  far  econ- 
omizers are  usually  installed  when  boilers  are  to  be 
operated  at  ratings  of  250  per  cent  or  more. 

The  draft  loss  through  the  boiler  setting  increases 
slightly  more  than  the  square  of  the  rating,  so  that  the 
draft  loss  at  400  per  cent  would  be  a  little  more  than 
sixteen  times  the  loss  at  100  per  cent  rating.  Obtain- 
ing chimney  draft  to  remove  the  gases  at  ratings  in  ex- 
cess of  200  per  cent  involves  extremely  high  stacks,  so 
that  even  if  economizers  are  not  used,  induced-draft 
fans  are  usually  necessary.  These  increase  the  fixed 
and  operating  charges. 

Both  banked  and  reserve  boilers  are  uneconomical  and 
entail  additional  first  cost  and  fixed  charges  for  build- 
ing, boilers  and  stokers,  but  provision  should  be  made, 
especially  if  the  units  are  few  in  number,  to  carry  the 
load  if  one  boiler  should  have  to  be  taken  off  the  line  on 
ficcount  of  trouble.  In  every  plant  there  should  be  a 
sufficient  number  of  units  to  permit  maintenance  and 
repairs  to  be  made  thoroughly  without  any  loss  in 
steam  output.  A  fair  way  to  determine  how  many 
extra  boilers  a  plant  should  have  for  twenty-four 
hour  service  is  to  take  one  boiler  plus  10  per  cent  of 
the  number  of  boilers  required  to  carry  the  load.  As  an 
example,  if  the  load  requires  a  maximum  of  eight  boiler 
units  operating  at,  say,  200  per  cent  rating,  there  should 
be  ten  boilers  installed.  However,  the  draft,  chimney, 
flues  and  stokers  should  be  designed  to  allow  seven 
boilers  to  carry  the  load;  that  is,  on  a  basis  of  a  max- 
imum of  230  per  cent  rating  on  each  unit. 

Maintenance  of  boiler,  stoker  and  furnace  at  high  rat- 
ings is  a  serious  problem.  The  maintenance  of  the 
boiler  itself  is  dependent  upon  the  quality  of  the  feed 
water,  so  that  for  continuous  ratings  above  200  per 
cent  to  250  per  cent  the  make-up  water  must  be  dis- 
tilled or  treated,  preferably  the  former.  Raw  untreated 
water  should  not  be  used,  even  though  the  same  water 
has  been  successfully  used  at  lower  rates  of  evaporation. 
With  distilled  or  correctly  treated  make-up  water,  thor- 
oughly systematic  boiler  cleanings  and  inspection,  the 
boiler  maintenance  cost  should  be  the  same  per  1,000 
lb.   (450  kg.)  of  steam  produced  at  all  ratings. 

The  brickwork  maintenance  increases  with  the  com- 
bustion rate,  but  if  the  furnace  is  properly  designed 
and  installed,  this  will  not  be  the  limiting  factor.  A 
furnace  will  not  last  so  long  at  high  rating  as  at  low, 
but  a  boiler  unit  whose  stoker  and  furnace  is  designed 
for  a  high  output  will  be  much  cheaper  to  maintain 
than  one  that  was  originally  designed  for  moderate  out- 
puts and  is  then  forced.  The  latter  condition  is  the 
reason  for  the  prevailing  opinion  that  high  ratings  are 
extremely  destructive  to  furnace  brickwork. 

Stoker  maintenance  is  dependent  upon  the  tons  of  fuel 
fired.  If  stokers  are  designed  to  maintain  high  boiler 
ratings  so  that  the  fuel  consumed  is  held  to  the  moder- 
ate combustion  rates  of  50  lb.  or  60  lb.  of  fuel  per 
square  foot  (250  kg.  to  300  kg.  per  sq.m.),  and  if  there 
is  sufficient  draft  to  eliminate  all  pressure  in  the  fur- 
nace so  that  the  gaseous  products  of  combustion  are 
removed  as  fast  as  generated,  the  stoker  maintenance 
will  then  be  normal. 


Maintenance  Problems  and  Sohitions 


Some  Outstanding  Problems  of  the  San  Joaquin  Light  85  Power  Company  in  Connection  with 

Water  and  Steam  Generating  Equipment  Are  Discussed  -Control  Systems,  Insulator 

Troubles  and  Distribution  Transformers  Are  Touched  On 
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San  Joaquin  Light  &■  Power  Corporation,  Fresno,  Cat. 


where  steam 
output  inspec- 
eam  plants  are 
lintenance  work 
on  the  system,  for,  if  neglected,  the  greatest  hazard  to 
continuous  service  is  incurred,  economy  of  operation  is 
affected,  and  considerable  expenditure  is  often  made 
necessary.  Moreover,  this  is  a  phase  of  maintenance 
that  is  diflicult  to  accomplish,  as  very  often  these  steam 
plants  are  required  to  be  on  the  line  continuously  for 
many  months  at  a  time.  This  observation  refers  to  the 
main  units  themselves,  their  condensers  and  other  im- 
portant auxiliaries  that  are  not  provided  in  duplicate. 
Turbine  troubles  may  be  made  evident  from  outside  in- 
dications, such  as  a  rapid  rise  in  temperature,  while 
still  maintaining  a  good  vacuum,  or  from  the  rubbing 
of  buckets  causing  excessive  vibration.  Reduction  of 
efficiency  may  be  caused  by  leaky  packing  glands,  due 
to  low  water  pressure  or  to  low  steam  pressure  on  car- 
bon packing  if  of  that  type;  in  fact,  this  is  quite  a  com- 
mon, although  not  a  serious,  trouble.  Loss  of  blading 
is  probably  more  common  in  turbines  operating  on  ex- 
tensive high-voltage  transmission  systems  on  account  of 
the  many  short  circuits  encountered. 

Causes  of  Turbine  Blading  Failures 

The  drawing  of  "slugs"  of  water  over  from  the  boil- 
ers into  the  turbine  may  give  trouble  as  this  some- 
times happens  during  a  short  circuit  on  account  of  the 
sudden  tremendous  overload  forcing  the  boilers.  It  is 
prevented  to  a  great  extent  by  the  use  of  superheaters, 
but  not  in  all  cases.  Another  cause  of  blading  trouble  is 
the  admission  of  high-pressure  steam  to  the  inter- 
mediate stages  by  the  auxiliary  valve  during  a  short 
circuit.  This  is  often  serious,  and  the  opening  of  the 
auxiliary  valve  should  be  somewhat  limited  and  no  at- 
tempt made  to  keep  the  unit  up  to  speed  beyond  a  rea- 
sonable overload  during  a  "short."  On  clearing  a 
"short,"  with  the  usual  resulting  total  loss  of  load  and 
often  before  normal  operation  can  be  resumed,  while 
still  maintaining  a  vacuum,  the  turbine  is  sui)ject  to 
serious  overheating  from  windage.  This  may  be  pre- 
\ented  by  connecting  a  small  steam  line  with  the  tur- 
bine and  using  it  at  such  times.  Any  turbine  that  has 
been  kept  continually  in  service  and  subject  to  short- 
circuit  strains  for  several  months  should  be  opened 
up  for  inspection  when  the  system  load  will  permit. 
Very  often  worn  or  broken  blades  are  detected  on  such 
examinations,  and  if  these  are  removed  and  replaced  by 
new  ones,  whole  stages  may  be  saved,  or  insufficient 
clearances  may  be  revealed,  the  correction  of  which  will 
prevent  the  rubbing  and  possible  damage  of  thousands 
of  dollars'  worth  of  blading. 

Condenser  troubles  where  cooling  water  is  drawn  from 
irrigation  ditches  or  ponds  are  very  often  due  primarily 
to  leaves  and  vegetation  stopping  up  the  tubes.  This 
results  in  a  low  vacuum  and  a  hot  condenser,  and  after 


a  few  such  occurrences  the  tubes  begin  to  leak.  This 
can  be  prevented  only  by  the  use  of  trash  racks  or 
screens  and  by  employing  sufficient  reliable  labor  to 
keep  them  clean. 

In  oil-burning  steam  plants,  or  where  oil  is  used  as  a 
stand-by  in  gas  furnaces,  the  inspection  and  care  of  the 
burners  and  oil-piping  system  is  of  utmost  importance. 
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-SIBSTATION  INSPECTIO.N  REPORT  FORM  I'SED  BV  SAN 
JOAQUIN  LIGHT  &  POWER  CORPORATION 


•General  superintendent.     tOperatlng  engineer. 


The  strainer  in  the  oil  system  should  be  watched  closely 
and  not  allowed  to  become  clogged.  They  are  generally 
arranged  for  blowing  out  with  steam,  and  a  pressure 
gage  each  side  of  the  strainer  will  indicate  any  stop- 
page. In  regard  to  the  burners  themselves,  complicated 
burners  should  be  avoided,  as  there  are  simpler  ones  on 
the  market  with  fewer  parts  that  are  just  as  efficient 
and  more  satisfactory  from  an  operating  standpoint. 
The  burner  plates  are  subject  to  the  most  wear  and 
they  should  be  inspected  often  and  changed,  otherwise 
they  will  cause  uneven  fires,  with  resulting  loss  in  effi- 
ciency and  furnace  troubles.  New  burners  should  be 
kept  on  hand  and  in  order,  to  replace  clogged  burners. 
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Probably  the  greatest  cause  of  reduction  in  boiler 
efficiency  is  the  formation  of  scale.  This  can  be  con- 
trolled by  treating  the  feed  water  and  should  not  cause 
much  trouble  in  a  modern  condensing  plant.  Conden- 
ser leaks  are  sometimes  responsible  for  this  in  other- 
wise well-regulated  systems  by  allowing  the  cooling 
water  to  get  into  the  boiler  water.  Tests  should  be 
made  on  the  boiler-feed  water  occasionally,  and  once 
a  month  the  boilers  should  be  examined,  not  only  for 
scale  but  for  leaky  settings,  baffles  and  burned  or 
cracked  firebricks.  Burning  and  cracking  of  the  fur- 
nace walls  can  generally  be  ascribed  to  forcing  the  fires 
too  hard  or  to  uneven  fires,  and  possibly  to  burners  be- 
coming turned  to  one  side.  Cracks  should  be  repaired 
with  plastic  cement.  Gas  fires  give  little  or  no  trouble 
in  this  connection;  neither  does  the  gas  fire  cause  any 
.soot  deposits. 

Maintenance  of  hydraulic  apparatus  in  water-power 
plants,  while  of  great  importance,  does  not  assume  the 
■•ignificance  of  steam  plant  upkeep.  The  moving  parts  of 
hydraulic  apparatus  are  generally  so  massive  that  years 
of  service  will  result  in  only  slight  reductions  in  effi- 
ciency. This  depends  a  great  deal  upon  the  pressure 
head  and  whether  the  water  carries  much  silt  or  sand; 
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also  upon  the  material  of  which  the  runners  or  buckets 
are  made.  Bronze  runners  operating  under  a  few 
hundred  feet  head  have  been  known  to  wear  thin  enough 
to  fail  completely  within  three  years,  while  bronze 
buckets  operating  at  more  than  a  thousand  feet  head 
have  been  in  service  for  ten  years.  In  the  one  case 
no  sand  traps  or  settling  basins  were  in  use,  while  in 
the  other  both  methods  were  used  and  with  great  ap- 
parent success.  Sand  is  also  very  destructive  to  the 
main  needle  and  nozzle,  necessitating  frequent  replace- 
ment of  needle  tips  and  throat  rings. 

In  hydro-electric  plants  having  Venturi  meters  in  the 
penstocks  or  other  accurate  means  of  measuring  the 
water  used  it  is  very  ea.sy  to  keep  an  every-day  check 
on  the  over-all  plant  efficiency,  and  knowing  the  electrical 
efficiency  to  be  high  and  fairly  constant,  the  decrease  in 
hydraulic  efficiency  can  thus  be  observed.  The  inspec- 
tion and  maintenance  of  hydraulic  relief  valves  is  highly 
important,  as  failure  to  operate  during  times  of  trouble 
might  result  in  bursting  the  main  pipe  line.  The  water 
supply  to  the  relay  valve  of  the  relief  valves  is  always 
run  through  a  strainer,  and  this  should  be  inspected 
often  and  kept  clean;  otherwise  the  relay  valve  tips 
and  seats  will  be  cut  out  and  affect  the  operation  of  the 
valve.  The  relief  valve  should  be  opened  once  a  day 
by  hand  to  note  the  time  of  closing.     It  should  be  en- 


tirely closed  as  slight  leaks  will  cause  cutting  of  the 
main  piston  and  seat,  or  if  obstructions  cause  it  to 
remain  open  considerably,  much  water  will  be  wasted. 
Little  trouble  is  experienced  with  governor  connecting 
rods  or  with  gate  arms  and  links  or  shift  rings  if  close 
attention  is  paid  to  turning  down  grease  cups  and  keep- 
ing all  packings  tight. 

There  have  been  several  generator  burn-outs  that  have 
been  difficult  to  account  for;  that  is,  failures  under 
absolutely  normal  operating  conditions  and  with  no 
overload.  It  is  a  certainty,  however,  that  in  no  case  was 
the  trouble  due  to  clogged  ventilating  ducts  or  to  vibra- 
tion of  coil  ends.  Probably  in  one  or  two  cases  of  old 
generators  the  trouble  was  due  to  deterioration  of  the 
coil  insulation,  inasmuch  as  the  same  units  are  oper- 
ating in  a  perfectly  satisfactory  way  with  new  sets  of 
stator  coils  and  even  overloaded.  Another  case  was 
suspected  to  be  caused  by  field-coil  trouble  and  loss  of 
excitation,  subjecting  the  stator  to  short-circuit  current 
and  breaking  down  of  coil  insulation.  Other  cases  of 
generator  failures  are  known  to  have  been  due  to  light- 
ning and  to  high  voltage  during  runaways  puncturing 
the  coil  insulation.  This  last-mentioned  difficulty  can 
be  overcome  by  the  use  of  a  high-voltage  cut-out  relay 
in  connection  with  the  voltage  regulator.  There  is  little 
protection  from  lightning  where  overhead  circuits  are 
fed  directly  from  the  bus  at  generator  voltage.  It  was 
found  advisable  for  this  reason  to  change  one  or  two 
such  circuits  to  operate  at  a  different  voltage,  and  the 
necessary  intermediate  transformers  have  resulted  in 
adequate  protection.  The  insulation  resistance  of  gen- 
erators should  be  "meggered"  once  or  twice  a  year,  or 
more  often,  on  units  that  have  had  particularly  severe 
strains. 

Little  trouble  is  experienced  in  the  operation  of 
control  systems.  Fuses  blow  occasionally  during  trouble, 
probably  because  of  induced  disturbances,  but  cause  no 
great  inconvenience.  All  relay  and  operating  contacts 
are  cleaned  at  least  twice  a  month  and  as  a  result 
give  no  trouble.  In  most  cases  control  systems  are  op- 
orated  from  separate  direct-current  generators  but  are 
arranged  to  be  switched  to  exciter  buses  instantly  on 
necessity. 

In  the  thirteen  generating  plants  and  forty-odd  sub- 
stations there  are  about  400  oil  switches,  ranging  in 
voltage  from  2,300  to  110,000,  to  be  inspected  and  main- 
tained. This  constitutes  probably  the  largest  mainte- 
nance problem,  because  it  is  as  extensive  as  the  system 
itself.  In  the  generating  plants  this  work  is  taken 
care  of  by  the  chief  operator.  The  substation  insi)ec- 
tion  and  repairs  are  handled  by  eight  men  who  are 
constantly  on  the  move  from  one  substation  to  another 
in  their  divisions.  In  general  the  arrangement  of  the 
oil  switches  and  paralleling  buses  is  such  that  almost 
any  .switch  may  be  taken  out  of  service  for  inspection 
and  repair  without  interruption  to  the  circuit  that  it 
serves.  A  large  majority  of  the  switches  are  automatic 
and  quite  f  re(|uently  operate  to  break  considerable  over 
load  current.  This  results  in  burning  and  blistering  of 
contact  fingers  and  blades,  which  is  more  noticeable  on 
some  types  of  switches  than  on  others.  Those  having 
arcing  tips  in  connection  with  the  main  contacts  give 
the  lea.st  trouble.  Blistering  and  burning  of  contacts 
is  probably  the  greatest  cause  of  switch  trouble  and 
can  be  detected  and  remedied  only  by  frequent  inspec- 
tion and  repair,  at  which  times  particular  attention  is 
also  paid  to  loose  contact  jaws,  blades  and  supporting 
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AT  LEtT,  DISTRIBUTION  TRANSfORMERS  UNDER  TEST.      IN  CENTER,  INSPECTING  AND  ADJUSTING  10-KV.  OIL  SWITCH. 
AT  RIGHT,  TURNING  DOWN  GREASE  CUPS  AND  TIGHTENING  PACK  GLANDS  ON  15,000-HP.  TURBINE 


insulators.  Bushings  and  leads  are  also  inspected  but 
never  have  given  any  trouble.  Oil  sometimes  leaks 
from  the  drain  cocks,  but  this  trouble  has  been  pre- 
vented by  capping  them.  Oil  samples  are  taken  from 
the  switches  regularly  and  te.sted  at  headquarters. 

All  switches  are  inspected  once  a  month  and  as  a 
result  give  very  little  trouble. 

Batteries  are  not  used  in  the  generating  stations  for 
tripping  switches;  however,  in  the  substations  they  are 
necessary  and  storage  batteries  have  been  found  to  be 
the  only  reliable  battery  for  the  purpose.  Ordinary 
portable  automobile-type  batteries  are  used  and  are  car- 
ried by  the  inspector  once  each  month  to  central  points 
where  they  are  charged  by  small  rectifiers.  Several 
extra  batteries  are  provided  in  each  division  and  kept 
charged  for  replacements. 

Probably  the  greatest  source  of  trouble  with  dis- 
tribution transformers  is  caused  by  broken  or  loose 
bushings  causing  the  leads  to  be  pulled  down  and  "short" 


on  the  case  inside  the  transformer.  Bare  leads  are 
a  necessity  to  prevent  the  oil  creeping  up  and  rotting 
the  insulation.  Terminal  boards  are  rarely  every  pri- 
marily the  cause  of  trouble  but  are  often  "shot"  by 
lightning,  causing  a  short  circuit  and  burn-out  of  trans- 
former. Defective  insulation  and  moisture  in  oil  are 
accountable  for  only  a  very  small  percentage  of  trans- 
former troubles.  AU  distribution  transformers  are 
fused.  The  blowing  of  these  fuses  is  generally  the 
first  indication  of  trouble  in  the  transformer,  and  this 
leads  to  an  inspection  and  tests.  With  the  e.\ception 
of  2,300-voIt  transformers,  all  distribution  transformers 
are  inspected  once  each  year  for  mechanical  faults;  the 
condition  of  the  oil  is  also  noted  at  these  times  and  more 
oil  is  added  when  necessary. 

The  most  freiiuent  causes  of  insulator  trouble  on  the 
transmission  and  distribution  lines  are  those  over  which 
the  company  has  little  or  no  control.  Many  insulators 
are  broken  by  gun  shot,  some  by  stones  thrown  by 


AT  LEFT,  TESTING  METERS  IN  LABORATORY.     IN  CENTER,  ADJUSTING  GOVERNOR  ON  15,000-HP.  TURBINE. 
AT  RIGHT,  TAKING  HYDRO.METER  READINGS  IN  STORAGE  BATTERY 
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children,  and  quite  a  few  by  large  birds  and  water  fowl 
grounding  lines  to  cross-arms  and  hardware.  Probably 
only  about  2  per  cent  of  these  happenings  ever  actually 
cause  service  interruption.  A  very  thorough  system  of 
patrol  of  all  lines,  appro.ximating  3,700  miles  (5,950 
km.),  at  least  once  each  month  discloses  all  broken  in- 
sulators, and  those  considered  likely  to  cause  line 
trouble  are  changed  at  the  time.  Considerable  trouble  was 
experienced  with  strain  insulators  puncturing  at  dead 
ends  and  corners.  This  has  been  remedied  to  a  great 
extent  by  the  use  of  a  different  type  of  insulator.  No 
insulator  failures  are  thought  to  be  due  to  temperature 
change,  although  an  avei'age  daily  variation  of  80  deg. 
Fahr.  in  temperature  prevails  through  the  summer 
months  in  the  San  Joaquin  Valley,  the  yearly  maximum 
pnd  minimum  being  perhaps  l40  deg.  Fahr.  in  the 
sun  and  as  low  as  28  deg.  on  some  winter  mornings. 

The  one  remaining  important  phase  of  maintenance 
work  is  the  inspection  and  testing  of  consumers'  meters. 
This  requires  an  e.xtensive  organization  of  testers  and 
repairmen  under  expert  supervision.  The  testing  of  the 
34,000  consumers'  meters  is  handled  from  three  points 
on  the  system,  with  the  same  methods  and  records. 

All  meters  are  of  the  induction  type,  15  per  cent 
being  for  power  purposes  and  85  per  cent  for  lighting. 
Before  the  war  routine  tests  were  made  on  all  meters, 
covering  lighting  meters  in  twenty  months  and  power 
•neters  in  fourteen  months,  more  than  80  per  cent  of  all 
meters  testing  within  plus  and  minus  2  per  cent.  How- 
ever, during  the  war  and  afterward,  owing  to  labor 
difficulties,  the  periods  have  lengthened  to  thirty  and 
twenty-two  months  respectively.  This  has  had  its  effect 
on  the  accuracy  of  the  meters,  as"  only  73  per  cent  now 
test  within  the  plus  and  minus  2  per  cent. 

In  comparing  the  accuracy  of  power  and  light  meters 
as  a  whole,  the  latter  type  shows  less  error.  This  is 
a  natural  consequence,  since  the  lighting  meter  operates 
under  more  favorable  conditions.  It  is  well  protected 
from  tne  weather  and  is  rarely  ever  subject  to  vibration. 
Of  the  meters  registering  between  plus  or  minus  2 
per  cent,  the  lighting  class  shows  83  per  cent  against 
67  per  cent  for  the  power  class.  Of  the  meters  register- 
ing below  98  per  cent,  lighting  meters  show  1  per  cent 
against  7  per  cent  for  power  meters. 

The  record  of  meter  accuracies  is  compiled  from 
weekly  reports  made  by  each  tester  on  a  card  form.    On 


tnese  the  tester  enters  the  tally  of  the  full  load  (or 
normal  load),  using  a  separate  card  for  routine  power, 
routine  light,  complaint  power,  complaint  light,  routine 
demand  and  complaint  demand.  The  demand  record  is 
further  subdivided  into  power  or  light,  and  from  these 
weekly  cards  monthly  and  annual  reports  are  made  up. 
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Growth  of  Electrical  Industries 

1917  Census  of  Central  Stations,  Electric  Railways, 

Telephones  and  Telegraphs  Indicates  Large 

Increases  During  Five-Year  Period 

THE  1917  census  of  central  electric  light  and  power 
stations,  recently  issued  by  the  Bureau  of  the 
Census,  some  of  the  principal  features  of  which  were 
outlined  in  the  Sept.  4  issue  of  the  ELECTRICAL  WORLD, 
is  the  final  installment  of  that  bureau's  1917  report  on 
the  electrical  industries,  which  in  its  entirety  also  cov- 
ers electric  railways,  telephones,  telegraphs,  municipal 
electric  fire-alarms  and  police  patrol  signaling  systems. 
This  is  the  third  report  of  these  industries  that  has  been 
taken  in  conformity  with  the  requirements  of  the  act  of 
Congress  of  June  7,  1906. 

Table  I  gives  general  statistics  relative  to  the  four 
primary  electrical  industries  and  Fig.  1  shows  diagram- 
matically  the  number  of  employees,  capitalization, 
income,  expenses  and  net  income  of  the  electrical  indus- 
tries for  1902,  1907,  1912  and  1917.  The  relative  im- 
portance of  the  four  classes  is  clearly  indicated.  The 
electric  railways  appear  to  have  led  continuously  in  each 
of  the  five  items  with  the  exception  of  net  income  in 
1917,  when  the  central  electric  light  and  power  stations 
took  the  lead  in  this  item.  This  leadership  of  the  elec- 
tric railways  is  only  apparent  on  the  surface,  however, 
for  in  1917  there  were  160  plants  listed  as  electric  rail- 
ways by  the  Census  Bureau  which  did  a  very  large 
light  and  power  business.  It  is  probable  that  if  the 
light  and  power  operations  of  these  160  companies  were 
credited  to  the  central  station  industry  the  relations 
shovm  in  Fig.  1  would  be  materially  changed.  The  tele- 
phone statistics  for  1917,  1912  and  1907  are  confined 
to  companies  or  systems  having  an  annual  income  of 
$5,000  or  more,  whereas  the  statistics  for  1902  cover 
all  systems  operated  primarily  for  revenue  and  include 
a  large  number  of  small  organizations  and  rural  lines. 


TABLE  I— CAPITALIZATION,  INCOME,  NUMBER  OF  EMPLOYEES  AND  SAIARIKS  AND  WAGES  FOR  FOCR 

BRANCHES  OF  THE  ELECTRICAL  INDUSTRY 


Census 
Year 

[  1917 
Number  of  companies,  stations.  I  1912 

or  avHtcms 1  1 907 

1902 


Capitalisation. 


Number  of  employees. . 


ShlnrifS  and  w&cca. 


1917 
1912 
190/ 
1902 

1917 
1912 
1907 
1902 

1917 
1912 
1907 
1902 

1917 
1912 
1907 
1902 


Total 

10.076 
S,424 
7,612 
7,789 

$9,991,164,215 
8.081. 22J.659 
5.830.667.500 
3.324.000,034 

696.431 
582.452 
428.765 
277.474 

$571,781,197 
383.034.528 
269.229.021 
160.152,151 

$1,739,664,159 

1,200.138,640 

829,877.604 

463,982.821 


Central 

Electric  Light 

and  Power 

Stations 

6,542 

5,221 

.       4,714 

3,620 

$3,060,392,141 

2,175,678.266 

1,096.913,622 

504,740.352 

105.541 
79.335 
47.632 
30.326 

$95,241,858 
61,161,941 
35.420.324 
20,646,692 

$526,894,240 

302,273,398 

175,642,338 

85.700,605 


Electric 
Railways 

1.307 

1.260 

1.236 

987 

$5,532,223,818 
4,708.568.141 
3.774.772.096 
2.308.282,099 

294.826 
282.461 
221,429 
140.769 

$267,240,362 

200.867,052 

150.991.099 

88,210,165 

$730,564,691 
579,208.430 
426,900,952 
250.526.642 


Telephones 
2,200 
1,91b 
1,636 
3,157 

$1,169,460,470 
970,590,442 
738,688,207 
348.031.058 

244.490 
183.361 
131,670 
78,752 

$169,655,066 
96,040,541 
65,009.349 
36.255.621 

$372,501,800 

253,893,91.9 

175.750,446 

86,825,536 


Telegraph.^ 

(Land  and 

C^cciin) 

27 
27 
26 
25 

$229,087,786 
226,386.810 
220.293.575 
162.946,525 

51,574 
37,295 
28.034 
27.627 

$39.C43.911 
24,9b4.994 
17.808,249 
15.039.673 

$109,705,428 
64.762.843 
51.583.868 
40,930,038 


Central 
Electric 
Light 
and 
Power 
.stations 
64.9 
62  0 
61    9 
46.5 


•  Per  Cent  <rf  Total  - 


Elec- 
tric 
Rail- 
ways 
13.0 
15.0 
16  2 
12.7 


30  6  55.4 

26.9  58.1 

18  7  64.5 

15  2  69.4 


15.2 
13.6 
111 
10.9 

l(..7 
16.0 
13.2 
12.9 

30  3 
25  2 
21  1 
18   5 


42.3 
48.5 
51.6 
50.7 

46.7 
52.4 
56.1 
55.1 

42.0 

48.2 
51  4 
54  0 


Tele- 
phones 
21.8 
22.7 
21.5 
40.5 

11.7 
12.2 
13.0 
10.5 

35.1 

31.5 
30.7 
28.4 

29.7 
25  I 
24  I 
22.6 

n  .4 

21  .2 
13 

8  7 


Tele- 
graphs 
(Land, 
Rail. 
Ocean) 
0.3 
0  3 
0  3 
0  3 

2  5 

2  8 

3  8 

4  9 

7   4 

6  4 
6.5 
10.0 

6.9 
6.5 
6.6 
9.4 

6.3 

5  4 

6  2 
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TABLE  II— RELATION  BETWEEN  CAPITALIZATION  AND  NET  AND 
CnOSS  INCOME 

pMntral  Electric  Tcl<-                   TcIc- 

Ceiifluu  Vcur              Stationti  Itailwayn  phontti                graphn* 

■ Per  Cent  GroM  Income  In  of  Capitaliiation ■ 

1917 17  2  13  2  319                  47  9 

1912   13  9  12  3  26.2                   28.6 

1907 16  0  II   3  23  8                   23  4 

1902 17  0  10  9  25.0                  25   I 

■ —  -  Her  Cent  Net  Income  U  of  Capitaliiation  -    - 

1917 3  3  15  SI                     7  8 

1912       3.1  19  5  3                     2  8 

1907 3.8  18  5  6                     4  4 

1902     3.5  2   1  5  6                    6   1 

•Land  and  i-cciin 

The  proportion  which  the  different  items  for  the  tele- 
phone and  telegraph  systems  bear  to  the  total  for  the 
electrical  industries  is  practically  constant  throughout 
the  period.  On  the  other  hand,  there  has  been  in  practi- 
cally every  case  a  steady  increase  in  the  relative  im- 
portance of  the  central  light  and  power  business,  and 
just  as  certain  a  decrease  in  the  relative  importance  of 


practically  all  items  pertaining  to  the  electric  railway 
industry. 

The  relations  which  exist  between  capitalization,  gross 
income  and  net  income  are  shown  in  Table  II.  Until 
the  last  census,  1912-1917,  total  gross  income  increased 
less  rapidly  than  capitalization  in  the  electric  light  and 
power  industry.  In  the  case  of  the  electric  railways 
the  gross  income  has  increased  with  slightly  greater 
rapidity  at  all  periods,  while  the  relations  have  been 
relatively  constant  for  the  telephone  and  telegraph  com- 
panies. The  relation  between  net  income  and  capitali- 
zation is  quite  different.  There  has,  upon  the  whole, 
been  a  tendency  to  decrease  in  all  of  the  industries 
studied.  So  far  as  financial  returns  in  the  electrical 
industries  are  concerned,  the  electric  railways  have  con- 
stantly been  in  the  worst  position  by  far,  followed  by 
the  central  station.s.  The  public  utilities  have  certainly 
not  been  operating  under  conditions  of  increasing  re- 
turns as  is  maintained  at  odd  intervals. 
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FIG.   1 — GROWING  IMPORTANCE  OF  THE  CENTRAL  STATION  IN  THE  ELECTRICAL  INDUSTRY 
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Readers '  Views  and 
Comments 


Dr.  Butler  Turns  the  Tables 

To  the  Editor  of  the  ELECTRICAL  WORLD: 

Sir:  For  a  great  many  years  a  vigorous  and  ulti- 
mately successful  attack  was  made  on  the  old-fashioned 
college  education,  of  which  Greek,  Latin  and  mathe- 
matics formed  the  triple  foundation,  on  the  ground 
that  the  results  attained  were  out  of  all  proportion 
with  the  effort  exerted.  It  is  disheartening  to  the 
advocates  of  the  newer  studies  to  have  so  eminent  an 
authority  as  Nicholas  Murray  Butler,  president  of 
Columbia  University,  declare  that  the  criticism  once 
leveled  against  a  classical  curriculum  can  be  brought 
with  equal  force  against  the  curricula  which  have 
largely  displaced  it.  For  instance.  Dr.  Butler  says 
that  it  is  asserted — and  he  impliedly  indorses  the  as- 
sertion— that  "for  fifty  years  we  have  poured  out  money 
without  stint  for  the  teaching  of  the  natural  and  ex- 
perimental sciences  and  have  provided  costly  labora- 
tories and  collections  to  make  that  teaching  practical, 
yet  the  result  so  far  as  giving  a  general  command  of 
scientific  method  or  general  knowledge  of  scientific 
facts  is  concerned  is  quite  negligible."  Dr.  Butler's 
jeremiad  contains  doubtless  only  too  much  of  truth, 
and  yet  the  system  and  the  teachers  may  not  be 
entirely  to  blame.  Today,  as  always  before,  the  ex- 
ceptional man  will  vindicate  his  education,  whatever 
it  may  have  been,  by  his  achievements.  Today,  as  al- 
ways before,  no  possible  college  efficiency  can  change 
the  ordinary  into  the  extraordinary  student.  If,  how- 
ever, the  average  culture  of  the  community  is  less 
today  than  formerly,  as  Dr.  Butler  seems  to  think,  it 
is  the  duty  of  all  concerned  with  education  to  re- 
examine the  values  apportioned  to  present-day  studies 
as  an  engineer  would  the  ratings  of  machinery  from 
which  the  output  was  disappointing. 

Brooklyn,  N.  Y.  Frank  W.  Chase. 

Court  Finds  Customer  Responsible  for  Existence 
of  "Jumper"  on  His  Service 

To  the  Editor  of  the  Electrical  World: 

Sir:  a  decision  of  interest  to  electric  lighting  and 
power  companies  in  general  was  handed  down  on  Nov. 
30,  1920,  by  Judge  Snediker  of  the  Common  Pleas  Court 
of  Montgomery  County,  Ohio.  The  Dayton  Power  & 
Light  Company  has  been  making  strenuous  efforts  dur- 
ing the  past  year  to  break  up  a  practice  on  the  part  of 
some  of  its  customers  of  tapping  ahead  of  the  meter 
and  interfering  with  the  registration  of  current.  The 
device  used  to  carry  current  around  the  meter  is  usually 
called  a  "jumper."  When  a  case  of  theft  is  found  service 
is  immediately  di.sconnected.  In  addition  to  this,  a 
number  of  customers  found  using  devices  to  defraud 
the  company  have  been  brought  into  court,  indicted  by 
the  grand  jui-y  and  are  now  awaiting  trial. 

In  one  instance,  however,  where  a  jumper  was  found 
und  .service  removed,  the  customer  brought  mandamus 
proceedings  against  the  Dayton  Power  &  Light  Com- 
Dany  to  compel  it  to  restore  service.  At  the  hearing 
and  also  at  the  trial  the  company  was  able  to  produce 


two  of  its  own  employees  and  two  city  detectives  as 
witnesses  to  the  fact  that  when  they  called  at  the  house 
one  evening  the  lights  were  turned  on,  the  main-line 
switch  was  pulled  and  all  the  electricity  used  was  pass- 
ing through  a  wire  around  the  meter.  The  plaintiff 
and  his  family  denied  that  they  had  placed  the  jumper 
on  the  service.  Nevertheless,  the  judge  immediately 
handed  down  a  decision  denying  the  prayer  of  the  peti- 
tion with  a  severe  reprimand  to  the  customer  who  had 
brought  the  proceedings. 

The  decision  is  significant  inasmuch  as  it  was  given 
in  favor  of  a  lighting  and  power  company,  although 
there  was  no  witness  to  testify  that  he  had  actually 
seen  the  jumper  installed  by  the  customer.  The  re- 
sponsibility for  the  existence  of  a  jumper  on  his  wires 
is  thus  placed  squarely  on  the  consumer.  The  decision 
also  sustains  the  legal  right  of  a  utility  company  to 
protect  itself  against  consumers  who  obtain  service 
through  fraudulent  methods.  0.  B.  Reemeun, 

General  Superintendent. 

Dayton  (Ohio)  Power  &  Light  Company. 


Lighting  and  Industrial  Accidents 

To  the  Editor  of  the  Electrical  World: 

Sir:  I  have  read  with  interest  the  article  by  F.  H. 
Murphy,  entitled  "Modern  Industrial  Lighting  for 
Oregon,"  in  the  Electrical  World  for  Oct.  23,  and  have 
examined  the  chart  printed  on  page  820  over  the  caption 
"Industrial  Accidents  Depend  Upon  Lighting." 

Before  going  further  let  me  say  that,  it  is  not  desired 
to  convey  the  impression  that  what  may  follow 
advocates  the  reduction  of  lighting  below  a  proved  safe 
minimum,  but  it  is  hoped  that  some  of  your  readers  may 
be  convinced  that  the  experience  of  any  one  company 
or  state  does  not  prove  anything  definitely.  These 
experiences  may  point  to  a  tendency,  but  it  is  necessary 
to  go  further  to  prove  so  broad  a  statement  as  that  the 
alleged  increase  of  accidents  in  the  dark  months  is  due 
to  a  lack  of  proper  lighting. 

It  is  to  be  regretted  that  there  is  nothing  under  the 
chart  to  indicate  who  furnished  this  experience.  It 
would  help  to  understand  it,  for  the  published  statistics 
available  to  the  writer  do  not  bear  out  this  contention. 
As  establishing  the  truth  of  my  statement,  your  atten- 
tion is  called  to  an  article  by  Lucian  W.  Chaney,  entitled 
"Influence  of  the  War  on  Accident  Rates  in  the  Iron 
and  Steel  Industry,  1914-1919,"  page  1457,  Monthly 
Labor  Review,  June,  1920.  This  record  is  based  upon 
a  large  number  of  mills  and  from,  35,000  to  50,000 
workers,  so  that  it  is  fairly  representative.  On  page 
1461  of  that  issue  is  a  table  which  shows  comparisons 
for  1915-1918.  June,  July,  August,  September  and 
October  of  1915  are  the  high  months  in  frequency  of 
accidents  per  hours  of  exposure.  In  fact,  January 
accidents  are  almost  60  per  cent  less  than  those  of  July, 
the  high  month.  In  1918  January  is  the  highe.st  month, 
but  October,  November  and  December  are  the  low 
months.  On  page  1463  of  the  same  issue  is  another 
table  showing  accidents  by  months  from  1914  to  1919. 
In  1914  June  is  the  high  month,  November  is  the  low 
month.  In  1915  August  is  the  high  month,  January  the 
lowest.  In  1910  August  is  the  high  month,  Februar>' 
the  lowest.  In  1917  June  is  high  and  December  low. 
In  1918  August  is  high  and  December  low.  In  1919 
Oitober  is  high  and  August  low.  Other  tables  might 
be  quoted  that  are  similar  to  these.        J.  M.  Woltz, 

Safety    Director. 
Youngstown  fOhio)  Sheet  &  Tube  Company. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Portiible  Generator  and  Lanipn  for 
Outdoor  Night  Work 

FOR  lighting  work  done  at  night  on  transmission  lines 
or  outdoor  substations  and  similar  work  a  truck 
trailer  has  been  equipped  with  searchlamps,  extension 
cables  and  generating  outfit  by  the  Detroit  Edison 
Company.  The  trailer  was  made  from  the  chassis  of 
an  old  electric  truck.  The  generating  plant  used  is 
a  1-kw.  "Delco-Light"  portable  plant,  model  9023, 
equipped  with  a  110-volt  direct-current  generator.  It 
is  air-cooled  and  does  not  require  storage  batteries. 
The  fuel  used  can  be  either  gasoline  or  kerosene,  and 
by  a  slight  change  in  the  intake  valve  it  can  be 
operated  on  natural  gas.     The  dimensions  of  the  base 


THIS  TRAILER   CARRIES   FOUR    KLOODLAMPS  AND   A    1-KW. 
GENERATOR  FOR  NIGHT  WORK 

are  30  in.  x  21  in.  (75  cm.  x  53.5  cm.)  and  the  height 
of  the  engine  is  .38  in.  (95  cm.). 

The  -searchlamps  are  of  the  General  Electric  flood- 
lighting type,  having  a  15-in.  (37.5-cm.)  reflector.  In 
use  they  are  mounted  on  a  standard  that  can  be  taken 
apart  and  placed  in  a  small  compartment.  Four  flood- 
lamps  are  carried,  each  mounted  in  a  separate  compart- 
ment and  supported  so  that  no  breakage  may  occur  in 
transportation.  A  250-cp.  floodlighting  lamp  is  used 
in  each.  Extra  lamps  are  carried  in  a  small  drawer  at 
the  top  of  the  body,  each  lamp  being  supported  in  a 
socket.  Two  extra  lamps  of  the  gooseneck  type  are  now 
being  made  to  be  clamped  on  the  tops  of  the  poles  and 
reflect  directly  down  for  convenience  of  men  working 
on  corner  poles  or  transformers. 

At  the  front  end  of  the  body  a  reel  was  constructed 
to  carry  sufficient  wire  to  extend  the  lamps  at  lea-^t 
1.000  ft.  (300  m.)  each  way  from  the  trailer,  which  is 
placed  at  the  most  convenient  place  for  lighting  the  work 
under  way.  On  the  ends  of  the  wire,  which  is  t-win- 
conductor*No.  4  stranded,  are  receptacles.     A  removable 


crank  extended  to  the  outside  of  the  body  enables  the 
wire  to  be  reeled  up  and  conveniently  handled.  The 
reel  is  divided  into  two  sections,  one  or  both  of  which 
may  be  used  at  a  time.  At  each  end  of  the  trailer 
there  are  a  red  light  and  a  license  plate.  Each  section 
is  equipped  with  removable  sides,  and  when  not  in  use 
the  unit  is  completely  locked  up.  An  inspection  is  made 
after  use  so  that  the  outfit  is  always  ready  in  case  of 
trouble. 

After  having  built  this  trailer  with  the  purpose  of 
using  it  for  emergency  cases  it  was  found  that  a  grreat 
deal  of  other  work  could  be  done  at  night  as  conveniently 
as  in  the  daytime — such  as  making  repairs  to  outdoor 
substations,  changing  transformers  and  cutting  over  of 
transmission  lines.  Fred  W.  Bagnall. 

Detroit  Edison  Company, 

Detroit,  Mich. 


Rules  to  Follow  During  Station  Trouble 
Before  Consulting  Dispatcher 

HOW  to  handle  the  situation  in  case  of  failure  of  the 
alternating-current  supply  is  the  subject  of  an 
interesting  set  of  rules  for  the  use  of  its  operators 
issued  by  the  Consumers'  Power  Company  of  Jackson, 
Mich.    The  theories  on  which  the  rules  are  based  are: 

1.  That  operators  mu.st  do  certain  definite  things 
preparatoiy  to  restoring  service. 

2.  Restoration  of  service  is  not  helped  by  communi- 
cation with  the  dispatcher,  if  these  things  are  properly 
covered  by  instructions,  unless  the  operator  is  called 
or  has  important  information  to  communicate. 

With  these  two  theories  in  mind  a  careful  study  of 
each  station  and  substation  has  been  made  and  a  definite 
set  of  instructions  for  operators  at  forty-one  points  has 
been  worked  out.  The  general  rules  for  operators, 
applying  to  all  substations,  are  printed  herewith. 

HULES  FOR  OPER.VTORS  TO   BE  FOLLOWED   I.V  CASE  OF 
FAILURE    OF    ALTERNATING-CURRENT    POW'ER 

In  case  there  are  rotary  converters  or  motor  genenitor.s : 

Open  all  direct-current  and  alternatlng-gurrent  switches  of 
running  machines.  ,,,... 

Pliice  alternatlnK-curri-nt  switches  of  one  machine  In  starting 
position  and  watch  for  return  of  alternating-current  power. 

As  soon  as  alternating-current  power  is  received  start  machines 
and   restore  service   in   usual   manner. 

In   case  tliere  are  distribution   circuits: 

Open  all  distribution  circuit  switches  and  watch  for  return  of 
power.  (The  return  of  power  can  be  determined  by  hum  of  trans- 
formers, reading  of  alternating-current  voltmeters,  lighting  of 
alternating-current    lamps    and    charging    of    lightning    arresters.) 

.\s  soon  as  alternating-current  power  is  received  restore  seryle. 
In  usual  manner  or  according  to  special  Instructions  posted. 

In  case  there  are  both  alternating-current  and  direct-current 
circuits:  (a)  Open  all  direct-current  and  alternating-current 
switches  of  running  machines:  (b)  open  all  alternating-current 
distribution  circuit  switches  :  (c)  prepare  and  watch  for  return 
of  power  as  noted  above.  ,    „     .  ,       . 

On  return  of  alternating-current  power:  (a>  Restore  service  to 
.ill  alternating-current  distribution  circuits  In  usual  miinner  or 
.iccording  to  special  Instructions  posted,  (b)  Start  machines  and 
restore  direct-current  ser\-ic«  in  usual  manner.  .,  , 

.\s  soon  as  service  Is  restored:  (a)  .Make  a  close  Inspection  of 
.1/1  appamtus  and  note  any  defects.  Pay  special  attention  to 
brushes  commutators,  high-tension  insulators,  alarm  belts,  llgni- 
ning  arresters,  fuses  and  meters.  Note  >'  »^o»'<^"  J^'^'^ses  are 
ground  machines  or  machine  band  wires  are  loose,  (b)  Call  load 
■  llspatcher  or  chief  operator  and  report  as  follows:  (1)  »enri«^ 
interrupted:    (2)   time  of  Interruption:    Ci)    duration  of  Interrup- 
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tion  in  minutes:  (4)  cause  of  interruption  if  known;  (5)  damstged 
apparatus  if  any. 

Operator  must  notify  load  dispatcher  or  chief  operator  as  soon 
as  he  is  aware  of  any  condition  (storm  or  disturbance)  that  may 
affect  the  service  in  any  way. 

Make  out  "storm  or  disturbance  report"  in  detail  fdr  every 
storm  or  disturbance,  and  if  any  apparatus  is  damaged  do  not 
fail  to  make  out  "damaged  apparatus  report."    • 

Keep  away  from  telephone  during  first  ten  minutes,  unless  you 
are  called  or  have  important  information  to  communicate.  If 
po«-er  is  not  received  at  expiration  of  ten  minutes  from  time  of 
interruption,  try  to  get  in  communication  with  load  dispatcher 
or  chief  operator. 

Consider  all  lines   alive  until  communication   is  established. 

This  supersedes  all  previous  rules. 

The  insti'uctions  for  a  plant  that  combines  generation 
with  transmission-line  service  are  well  illustrated  by  the 
rules  for  the  operators  at  the  Battle  Creek  plant,  which 
are  as  follows : 

Rl-LES  FOR  RESTORING  SERVICE  IN  GENERATING  PLAKT 

(Rules  for  operations  at  Elm  Street  plant.  Battle  Creek.  To 
be  followed  in  case  of  trouble  on  tr'  nsmission  line  that  inter- 
feres with  delivery  of  power.) 

(A  surge  on  the  transmission  line  does  not  necessarily  inter- 
fere with  the  delivery  of  power.) 

If  the  transmission  line  switches  have  not  opened  automatically, 
start  to  open  them  immediately,  in  th ,  following  order,  or  until 
the   trouble   has   been   cleared : 

(a)    Open  D-4.  (b)   Open  ''J-5.  (c)    Open   L-12. 

Note:  Immediately  prepare  to  take  care  of  local  load.  If  neces- 
sary, cut  in  additional  boilers.  If  turbines  are  not  running,  cre- 
pare  to  get  them  running.  Synchronize  with  any  line  as  soon 
as  line  is  energized.  If  lines  are  not  energized  so  that  you  can 
synchronize,  trj*  to  energize   them  as   follows : 

Try  to  energize  D-1  any  time  before  five  minutes  have  expired 
from' time  of  interruption.  JIake  at  least  two  attempts  to  energize 
this  line. 

Try  to  energize  the  E-5  line  any  time  after  two  and  before 
five  minutes  have  expired  from  time  of  interruption. 

Try  to  energize  the  L-12  line  any  time  after  six  and  before  ten 
minutes  have  expired  from  time  of  interruption.  Make  at  least 
two  attempts  to  energize   this  line. 

In  all-  the  •  above  cases  of  closing  transmission-line  switcjies 
stand  ready  to  reopen,  should  trouble  reappear. 

Keep  away  from  telephone  during  first  ten  minutes,  unless  you 
arc  called  or  have  important  information  to  communicate.  Con- 
sider all  lines  alive  until  communication  is  established. 

This  supersedes  all  previous  transmission  line  rules. 

i^icli' rules  materially  lessen  the  complication  of  the 
(dispatching  system  and  leave  the  dispatcher  free  to 
exert  his  most  intelligent  efforts  in  clearing  up  real 
difficulties.  The  story  and  record  of  what  happened  can 
be  procured  after  the  system  is  back  to  a  normal  operat- 
ing condition.  H.  J.  BURTON, 
Consumers'  Power  Co.,                  Director  of  Education. 

.Jackson,  Mich. 


Life  of  Cable  for  Conveying 
Coal  Almost  Doubled 

THE  life  of  steel  cables  and  rollers  used  on  cable 
railways  for  coal  handling  has  been  greatly  increased 
by  minor  alterations  in  design  on  the  curves,  and 
principally  by  changing  the  roller  material  and  applying 
guides  to  reduce  friction,  in  a  station  of  the  Philadelphia 
Electric  Company.  Previous  to  this  change  cables  hauled 
about  30,000  tons  of  coal  before  becoming  unsafe;  the 
average  life  is  now  more  than  50,000  tons.  The  life  of 
the  idler  rollers  was  increased  from  four  or  six  months 
to  eighteen  months.  These  rollers  were  made  of  cast 
iron,  in  one  piece,  of  the  usual  spool  shape,  and  weighed 
about  35  lb.  ( 15.8  kg.)  A  study  by  the  maintenance 
section  showed  that  owing  to  the  weight  of  the  rollers 
the  drag  of  the  cable  was  sufficient  to  wear  but  not  to 
turn  them.  The  roller  was  therefore  redesigned  to 
consist  of  a  hollow  cylindrical  cast-iron  wearing  piece 
held  between  aluminum  end  disks  by  through  bolts,  the 
whole  weighing  13  lb.  (5.8  kg.).  As  a  result  of  the 
change  the  rollers  turn  easily,  and  when  a  cylinder 
wears  out,  in  about  eighteen  months,  it  is  replaced, 
using  the  .same  end  diuks,  at  a  cost  very  small  as  com- 
pared with  the  cost  of  a  new  roller  of  the  original  design. 

F.  C.  Ralston, 
Philadelphia  (Pa.)  Electric  Co.       Operating  Division. 


Connecting  Transformers  Across  Proper 
Phase  Increases  Output 

A  CASE  of  overloaded  distribution  transformers 
which  were  relieved  of  their  excessive  load  by  sim- 
ply changing  from  open  delta  to  closed  delta  was  recently 
brought  to  the  writer's  attention.  This  was  in  a  small 
central  station  where  it  was  noticed  that  two  50-kva. 
transformers  connected  in  open  delta  to  supply  a  power 
feeder  were  unusually  hot  and,  in  fact,  in  danger  of 
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Transformers  — . 


A      Incorrect    Connection 

Capacity  130  Kva. 


3  f  Line-'- 


B    Correct   Connection 
Capacity  160  Kva. 

INCORRECT   AND    CORRECT    CONNECTIONS    OF   TWO 
SETS  OF  TRANSFORMERS 

burning  out.  It  was  evident  that  the  transformers  were 
overloaded  excessively.  On  further  inspection  of  the 
system  it  was  found  that  two  25-kva.  transformers,  also 
connected  in  open  delta,  had  been  added  previously  to 
the  same  feeder  and  installed  further  down  the  line. 
These  transformers  were  likewise  found  hot.  The 
transformers  were  installed  in  such  a  manner  that  one 
25-kva.  and  one  50-kva.  transformer  constituted  a  set 
in  parallel  across  one  phase  and  another  25-kva.  trans- 
former and  a  50-kva.  transformer  constituted  a  second 
pair  across  another  phase.  Diagrammatically  the  con- 
nections were  as  showm  at  A  in  the  drawing.  New 
transformers  were  on  order,  but  it  was  feared  that  a 
burn-out  might  result  before  their  arrival,  and  some- 
thing had  to  be  done  with  present  equipment  if  possible. 
It  was  evident  that  the  combined  capacity  of  the  two 
50-kva.  transformers  in  open  delta  was  not  100  kw. 
but  only  86.7  kva.  Likewise,  the  two  25-kva.  trans- 
formers had  a  combined  capacity  in  open  delta  of  only 
43.35  kva.  instead  of  50  kva.,  bringing  about  an  aggre- 
gate capacity  of  only  130  kva.  instead  of  150  kva. 

Therefore  the  25-kva.  transformers  were  discon- 
nected from  the  feeder  and  connected  in  multiple  with 
each  other,  and  this  multiple  set  was  connected  across 
the  open  phase,  as  shown  at  B.  With  this  combination 
a  closed  delta  existed  and  the  full  capacity  of  150  kva. 
was  obtained,  an  increase  of  more  than  15  per  cent. 
The  load  on  the  transformers  was  still  in  excess  of  150 
kva.,  but  there  was  an  appreciable  reduction  in  operating 
temperature,  and  the  overload  was  carried  satisfactorily. 
Vaughn  &  Meyers.  Cornelius  G.  Weber, 

Milwaukee,  Wis.  Electrical  Engineer. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Proper  HouBing  and  Ventilating  of 
Steel-Mill  Motors 

A  PROLIFIC  source  of  trouble  in  steel-mill  motors  is 
dust.  A  test  sample  of  dust  taken  from  the  bed- 
plate of  a  rolling-mill  motor  contained  81  per  cent  of 
good  conducting  material.  It  is  not  surprising,  there- 
fore, that  such  dust  tends  to  impair  the  insulation  of 
electrical  apparatus  and  reduce  the  creeping  distances. 
To  prevent  trouble  from  this  source  it  has  been  found 
advisable  to  provide  motor  houses  within  the  mills  to 
protect  motor  and  control  apparatus  from  the  dust  and 
gas  fumes  which  attack  the  insulation.  Such  a  room 
ms.kes  it  easier  to  keep  the  apparatus  clean  and  to  keep 
unauthorized  persons  away  from  the  equipment. 

One  of  the  most  important  things  to  consider  in  the 
installation  of  a  motor  house  is  to  make  certain  that 


ities  in  the  duct  of  about  2,000  ft.  per  minute  (10  m. 
per  second)  have  been  found  very  satisfactory. 

It  is  advisable  to  provide  two  air  intakes — one 
arranged  to  take  air  from  the  inside  of  the  motor  room, 
the  other  from  the  outside  of  the  building.  This 
arrangement  is  necessary  since  in  the  winter  air  taken 
from  the  outside  may  carry  snow  and  ice  into  the 
windings  and  if  an  air  washer  is  used  it  may  become 
clogged  with  ice.  The  arrangement  suggested  permila 
all  or  a  part  of  the  air  to  be  taken  from  the  inside  of 
the  motor  room  during  winter  weather.  It  is  best  to 
proportion  the  amount  of  air  taken  from  each  source 
so  that  the  temperature  in  the  duct  will  not  be  below 
50  deg.  Fahr.  (10  deg.  C).  A  double  door  or  shutter 
arrangement  should  be  provided  so  that  in  closing  one 
of  the  intakes  the  other  will  be  automatically  opened. 
This  type  of  door  will  prevent  the  possibility  of  depriv- 
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the  air  for  ventilating  purposes  is  taken  from  a  clean 
source.  In  ever>-  case  the  motor  room  should  be  com- 
pletely closed  off  from  the  mill,  and  where  clean  air  is 
not  directly  available  an  air  duct  and  blower  should 
be  used  to  obtain  it.  Frequently  it  is  not  possible  to 
obtain  clean  air  in  the  vicinity  of  a  steel  mill  so  that 
ventilating  systems  are  usually  provided  with  air 
washers.  The  amount  of  air  necessary  to  ventilate  a 
motor  depends  upon  its  electrical  losses.  It  is  best  to 
have  the  manufacturer  specify  the  amount  of  air  neces- 
sary, but  83  a  general  rule  about  10  cu.ft.  per  minute 
(4,700  cu.cm.  per  second")  per  rated  horsepower  will 
be  sufficient. 

In  laying  out  the  ventilating  ducts  care  should  be 
taken  to  avoid  sharp  turns  as  these  seriously  inter- 
fere with  the  passage  of  air.  The  ducts  should  be  made 
as  straight  as  possible  and  of  such  dimensions  that 
excessive  air  velocities  will  not  be  encountered.    Veloc- 


ing  the  motor  of  its  ventilation  and  will  ser\'e  as  a 
damper  for  properly  proportioning  the  amount  of  air 
taken  from  each  source. 

The  motor  room  should  be  designed  with  sufficient 
openings  to  provide  free  outlet  for  the  incoming  air  so 
that  a  pressure  will  not  be  set  up  in  the  room.  If  the 
influx  of  air  is  opposed  by  a  back-pressure  in  the  room, 
the  amount  of  air  to  the  machines  will  be  diminished. 
A  good  plan  is  to  install  exhaust  fans  near  the  roof 
with  sufficient  capacitj'  to  expel  the  same  amount  of  air 
as  is  forced  in  by  the  blower. 

Sometimes  it  is  not  convenient  to  install  a  motor 
house,  as,  for  instance,  in  a  hot  sheet  mill.  In  cases 
of  this  kind  some  operators  have  placed  inclosing  covers 
on  the  motor  and  have  provided  a  ventilating  duct, 
blower  and  air  washer  as  described  above  to  blow  air 
directly  into  the  motor.  0.  Needham, 

Westinghouse  Electric  &  Mfg.  Co.      (i^neral  Engineer. 
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Separating  Hysteresis  and  Eddy  Current 
Losses  in  Iron 

THE  standard  method  followed  for  the  determina- 
tion of  iron  losses  consists  in  measuring  with 
wattmeter  and  alternating  current  of  a  given  fre- 
quency and  at  certain  maximum  flux  density  the  losses 
in  a  sample  dynamo  plate.  When  it  is  desired  to  sep- 
arate hysteresis  and  eddy-current  losses,  such  meas- 
urements are  made  at  several  frequencies  or  several 
values  of  maximum  flux  density.  It  is  convenient  to 
choose  two  frequencies  sucK  that  one  is  just  twice  the 
other,  for  instance,  50  cycles  and  25  cycles.  The 
hysteresis  losses  for  the  higher  frequency  then  are  just 
twice,  the  eddy-current  losses  just  four  times,  the  cor- 
responding losses  lor  the  lower  frequency,  and  the 
two  items  may  be  easily  separated  by  solving  a  simple 
system  of  equations.  The  separation,  however,  may  be 
still  more  simplified  by  the  use  of  an  abaque,  or  align- 


CHART  FOR  SEPARATION  OF  EDDY  CURRENT  AND  HYSTERESIS 
LOSSES  AT  50   CYCLES   AND  25    CYCLES 

ment  chart,  designed  by  A.  Joitel  and  described  in  the 
Revue  Generate  de  I'Electricite.  If  for  a  given 
induction  the  total  losses  at  50  cycles  and  25  cycles 
respectively  are  read  off  the  corresponding  scales  W50 
and  W25,  and  a  straight  line  is  drawn  joining  the  two 
readings,  then  the  intersections  on  the  two  other  scales 
F50  and  H50  will  give  the  50-cycle  eddy  current  and 
hysteresis  losses  respectively  in  the  sample. 

The  chai-t  may  be  used  also  for  separation  of  losses  if 
the  measurements  were  made  not  at  50  cycles  and  25 
cycles,  but  at  any  other  two  frequencies  which  are  in  the 
ratio  of  two  to  one,  and  they  will  then  give  the  sep- 
arated losses  at  the  higher  frequency.  If  losses  are 
measured  in  watts  per  kilogram,  the  scales  will  be  found 
to  cover  most  cases  which  occur  in  practice.  An  alter- 
native method  consists  in  measuring  the  total  losses  at 
a  given  frequency  but  different  values  of  maximum  flux 
density.  A  second  abaque  is  presented  for  separating 
the  two  kinds  of  losses  in  such  a  case.  Incidentally 
the    same    chart    ma.     be    used    for    determining    the 


exponents,  which  in  practice  seldom  take  their  theo- 
retical values,  respectively  1.6  and  2.0.  Besides  these 
two  analytical  charts,  an  alignment  chart  is  given  from 
which,  knowing  the  separated  losses  at  a  given  fre- 
quency, the  total  loss  at  any  other  frequency  may 
be  picked  out  without  computation.  Some  interesting 
methods  of  separating  the  losses  by  graphical  analysis 
of  experimental  loss  curves  are  also  described. 


Changing  Speed  of  Squirrel-Cage  Motor 
Without  Changing  Horsepower 

CHANGING  the  speed  of  a  three-phase  squirrel-cage 
induction  motor  from  900  r.p.m.  to  1,200  r.p.m. 
without  affecting  the  horsepower  was  accomplished 
recently  by  reconnecting  the  winding  to  give  six  poles 
instead  of  eight.  The  motor  was  rated  at  75  hp.,  440 
volts,  60  cycles,  three-phase,  900  r.p.m.,  eight  poles. 
The  orders  were  that  the  motor  was  not  to  be  rewound, 
nor  was  the  horsepower  to  be  changed.  A  reduction  in 
the  starting  torque  was  allowable  as  the  motor  was 
started  satisfactorily  on  the  50  per  cent  tap  of  the 
auto  transformer,  and  this  could  be  changed  to  a  higher 
tap  if  necessary.    As  received  the  motor  had  ninety-six 

.SQUIRREL-CAGE  MOTOR  BJIITlRK  AND  AFTER  CHANGING  SPEED 


Horsepower 

Volts.  . 

Revolutions  per  minute. 
Poles 

Coils 

Pitch 

Chord  factor. . 
Connection. .. 

Groups 

Coils  in  aeries,  prrgroiiii 


Before 

75 

440 

90 

8 


After 

75 

440 

I200> 

6 


96  9* 

111  l-ll 

0  96b  0.839 

SeriPi*-delta  Series-de!tft 


24 
4 


IS 

*6andS 


*Coils  in  series  per  group  as  follows:  S55,  556,  565,  655,  556,  565. 

slots  and  ninety-six  coils  in  a  two-layer  winding  con- 
nected series-delta  in  twenty-four  groups,  four  coils  in 
series  per  group  with  a  pitch  of  1  and  11.  Full  pitch 
for  the  eight-pole  winding  was  96  slots  -f-  8  poles  = 
12  slots.  .A  pitch  of  1  and  11  gave  a  span  of 
(10  -T-  12)  X  180  =  150  electrical  degrees,  and  a  chord 
factor  of  sin  (150  -^  2  deg.  =  0.966.  For  the  six-pole 
connection  full  pitch  would  be  96  -f-  6  =  16  slots,  or 
1  and  17.  Therefore  the  1  and  11  pitch  would  give  a 
chord  factor  of  sin  (10  --  16)  (180  -^  2)  =  0.839. 
Accordingly  after  reconnecting  for  six  poles  series-delta 
the  machine  would  be  good  for  a  line  voltage  of 
1 1,200  ^  900)  X  440  X  (0.839  ~  0.966)  =  508  volts. 
With  this  voltage  on  the  winding  the  magnetic  con- 
ditions would  be  the  same  as  before  the  change,  and  as 
the  speed  has  been  increased  the  horsepower  would 
likewise  increase  to  (1,200  -;-  900)  X  75  =  100  hp. 
But  as  only  75  hp.  was  required  the  torque  will  have  to 
be  decreased  by  decreasing  the  applied  voltage  to  a 
lower  value  than  508  volts.  The  torque  for  a  100-hp., 
1,200.  r.p.m.  motor  is  (100  -^  1,200)  X  5,252  =  438 
Ib.-ft.  Thi.-^  will  have  to  be  reduced  to  the  torque  for 
a  75-hp.,  1,200-r.p.m.  motor,  which  is  (75  X  5,252)  -;- 
1,200  =  328.5  Ib.-ft.     The  voltage  may  be  calculated 

from  the  formula:  E,  =  Eyj-jl,  where  T  =  torque  at 

full  voltage,  T,  =^  torque  at  reduced  voltage,  E    --  full- 
line  voltage,  E,  =^  reduced  line  votage.     Therefore 

;328:.5 


E.=  50SyP§^=^4S, 


489  volts. 
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Therefore  the  motor  may  be  connected  to  a  440-volt  lim-. 
Accordingly  the  winding  was  regrouped  and  connected 
series-delta,  top-to-top  in  eighteen  groups,  six  groups 
of  six  coils  in  series  and  twelve  groups  of  five  coils  in 
series,  arranged  as  follows :  655,  556,  565,  655,  656,  565. 
It  was  not  necessary  in  this  case  to  reinsulate  the  coil 
ends  of  adjacent  phases  after  regrouping  as  the  ends  of 
all  coils  were  already  covered  with  two  layers  of  half- 
lapped  cotton  tape  and  the  entire  winding  had  been 
impregnated.  After  putting  the  motor  back  in  opera- 
tion it  was  found  necessary  to  change  the  auto-trans- 
former to  a  65  per  cent  tap  for  starting.  The  starting 
torque  had  decreased  because  there  were  more  bar.?  of 
the  rotor  in  parallel  per  pole,  resulting  in  lower  resist- 
ance. It  was  noticed  that  on  account  of  the  same  fact 
when  the  motor  was  running  the  slip  had  decreased  and 
the  efficiency  was  slightly  higher  than  before  the  change 
and  that  the  motor  started  and  carried  its  load  satis- 
factorily to  all  concerned.  A.  C.  ROE. 
Detroit,  Mich.  ' 


Proposecl  Chan«;e8  in  Factory  Dintribiition 
Visualize*!  by  Cardboard  Models 

FOK  calculating  the  advantages  and  problems  of 
changing  the  location  of  motor-driven  factory 
machines  a  Canadian  company  has  a  permanent  plat  of 
the  factory  laid  out  on  a  board  in  the  office  and  on  this 
plat  the  location   of  each   machine   is   indicated   by   a 
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FACTORY   PLAT  ON    WHICH    PROPOSED  CHANGES  IN   LOCATION    OF 
MACHINES   AND    MOTORS   ARE    WORKED   OIT 

piece  of  cardboard  which  shows  the  relative  size  and 
shape  of  the  machine.  There  are  two  shops  in  this 
plant,  and  one  of  the  shops  is  represented  on  each  side 
of  the  board. 

Individual  drive  is  used  throughout  this  plant,  and 
there  is  a  power  distributing  board  on  eveiy  column. 
As  the  bays  are  30  ft.  x  40  ft.  (9  m.  x  12  m.)  no 
machine  is  more  than  about  15  ft.  (4.5  m.)  away  from 
its  source  of  energy,  so  that,  irrespective  of  the  changes 
made  in  the  location  of  the  machine,  the  cost  of  chang- 
ing the  wiring  is  verj-  small.  Taking  the  plant  as  a 
whole,  the  size  of  the  motors  ranges  from  ^  hp.  to  50  hp. 
The  feeders  are  designed  to  meet  such  combinations 
as  it  is  possible  to  pet  with  motors  up  to  50  hp.,  and 
any  rearrangement  of  the  manufacturing  layout  only 
necessitates  changes  in  the  short  individual  motor 
circuits  from  the  distributing  panels. 
Canadian  Products,  Ltd.,  A.  H.  May, 

Walkerville.  Ont.  Works  Engineer. 


Smoothing  of  Commutators  by  Sanding 

and  Stoning 

OOME  hints  to  follow  in  sandpapering  commutators 
kJand  grinding  them  with  a  stone  are  embodied  in 
the  following  paragraphs.  If  sandpaper  is  used,  it  is 
best  to  select  a  rather  fine  grain.  This  may  take 
longer,  but  deep  scratches  will  be  avoided  and  subse- 
quent operation  improved.  A  very  fine  grain  should 
be  selected  for  the  final  polish.  Best  results  will  be 
attained  by  attaching  the  paper  to  a  block  of  wood  cut 
to  the  radius  of  the  commutator.  One  objection  to 
the  use  of  .sandpaper  is  that  it  rarely  leaves  the  bars 
properly  round.  On  an  unslotted  commutator,  par- 
ticularly where  the  mica  is  high,  the  sandpaper  has 
a  tendency  to  flatten  the  center  of  the  bars.  This 
can  be  partly  counteracted  by  the  use  of  a  small 
amount  of  oil,  which  tends  to  make  the  mica  cut  more 
readily  and  reduces  the  cutting  effect  on  the  copper. 
Oil  should  not  be  used  in  excess  or  it  will  work  into 
the  mica,  carrying  particles  of  copper  with  it,  and 
short  circuits  will  result.  Oil  should  never  ba  u.sed 
when  sanding  a  slotted  commutator.  On  a  slotted 
commutator  sandpaper,  even  when  used  on  a  block 
rounded  to  fit  the  commutator,  has  a  tendency  to  flat- 
ten or  bevel  the  edges  of  the  bars. 

A  hand  stone  has  advantages  over  sandpaper,  pro- 
vided that  a  stone  with  smooth,  fine  grain  and  free 
cutting  properties  is  selected.  Its  rigidity  eliminates 
any  tendency  to  flatten  the  commutator  segments  and 
also  prevents  pitting  and  gouging.  However,  eccen- 
tricity or  broad,  flat  spots  can  be  removed  only  by 
grinding  or  turning.  The  limitation  on  the  use  of  a 
hand  stone  is  a  question  of  whether  or  not  it  can  be 
kept  from  jumping  as  the  inequalities  of  the  surface 
pass  under  it.  Where  a  substantial  rest  is  provided 
for  the  stone  it  may  be  used  as  a  hand-turning  tool 
to  remove  flat  spots  which  could  not  be  permanently 
removed  by  simply  holding  the  stone  against  the  com- 
mutator. This  method  requires  a  much  smaller  area 
of  the  .stone  in  contact  with  the  commutator  than  in 
the  previous  method.  If  too  large  an  area  is  in  con- 
tact, the  stone  will  slide  over  the  surface  instead 
of  cutting  .steadily.  Hand-turning  with  a  stone  re- 
quires considerably  more  skill  on  the  part  of  the  op- 
erator than  holding  the  stone  flat  against  the  surface. 
The  support  on  which  the  stone  is  rested  may  be 
mounted  securely  on  the  brush  arm,  and  must  be  very 
rigid  or  the  stone  will  vibrate  and  therefore  irregulari- 
ties and  holes  in  the  surface  of  the  commutator  will 
result. 

When  sandpapering  or  holding  the  stone  flat  on 
the  commutator  it  is  best  to  run  the  armature  at  its 
normal  operating  speed.  In  hand-turning  with  a  stone 
it  may  be  better  to  reduce  the  speed  somewhat.  This 
can  be  determined  by  experimenting  to  find  the  speed 
at  which  the  stone  cuts  most  freely.  If  the  speed  is 
too  slow,  pieces  of  the  stone  are  likely  to  chip  into 
the  commutator,  and  an  excessive  speed  tends  to 
produce  uneven  results. 

After  finishing  the  commutator  it  should  be  wiped 
oflf  larefully  to  make  sure  that  all  particles  of  free 
copper  have  been  removed,  and  the  armature  should 
be  blown  out  thoroughly.  It  is  also  well  to  make  an 
electrical  test  for  grounds  before  putting  the  armature 
back  into  service.  Donald  S.  Mehton. 

Cleveland,  Ohio. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
•of  Electric  Light,  Power  and  Heat 


Seventeen  Utility  Employees  Receive 
Medals  for  Heroism 

IN  RECOGNITION  of  heroic  service  at  its  Water 
Street  power  plant  seventeen  employees  of  the  Toledo 
(Ohio)  Railways  &  Light  Company  were  recently  pre- 
sented with  medals  by  the  National  Doherty  Fraternity. 
In  the  accompanying  illustration  J.  W.  Brown,  head 
switchboard  operator,  is  shown  receiving  a  gold  medal 
from  F.  R.  Coates,  president  of  the  company.  Last 
February  when  one  of  the  generators  blew  up,  scattering 
pieces  of  iron  castings  in  every  direction  in  the  plant, 
Mr.  Brown  risked  his  life  as  he  stuck  to  his  post  just 


PRESENTATION  OF  MEDALS  TO  EMPLOYEES  OF  THE  TOLEDO 
RAILWAYS  &  LIGHT  COMPANY 

above  and  opened  a  switch.  This  action  prevented  the 
wrecking  of  the  entire  plant,  which  would  have  plunged 
the  city  in  total  darkness  and  stopped  all  street  cars. 

Fellow  employees  on  duty  at  the  same  time  received 
duplicates  of  the  medal  in  bronze.  This  is  probably  the 
largest  group  of  public  utility  employees  ever  so  recog- 
nized. All  are  members  of  the  local  Doherty  fraternity. 
Those  in  the  picture  besides  Mr.  Coates  and  Mr.  Brown 
are  Stephan  Hayes,  James  Bozman,  George  Kading, 
S.  Nevitt,  H.  H.  Herbert,  J.  D.  Stevens,  Frank  Brown, 
J.  J.  Kelley,  Charles  Delker,  R.  A.  Washburn,  F.  Ham- 
man,  Charles  Baldwin,  T.  J.  Nolan,  Fred  Landwehr, 
R.  D.  Metzler  and  George  Dolling. 


Data  on  Electrically  Driven  City 
Pumping  Plant 

WATER  to  supply  Coleraine.  Minn.,  which  requires 
some  400,000  gal.  (1,514,000  1.)  per  day,  is  ob- 
tained from  two  deep  wells  at  an  energy  consumption  of 
less  than  1.5  kw.-hr.  per  1,000  gal. 

Well  No.  1  is  equipped  with  a  vertical-type  centrifugal 
deep-well  pump  designed  for  80  ft.  (24  m.)  head  and  an 
output  of  400  g.p  m.  (25  I.  per  second).  The  pump  has 
a  6-in.  (15-cm.)  discharge  and  is  directly  connected  tc  a 
25-hp.,  1,200-r.p.m.,  three-phase,  60-cycle,  440-volt  verti- 


cal motor.  There  is  a  similar  pump  on  No.  2  well  except 
that  this  unit  is  designed  to  pump  600  g.p.m.  (38  1.  per 
second)  against  a  head  of  110  ft.  (33  m.),  has 
an  8-in.  (20-cm.)  discharge  and  is  directly  connected  to 
a  35-hp.  vertical  motor.  These  pumps  bring  the  water 
to  a  reservoir.  The  power  requirements  as  shown  by 
tests  are  given  in  the  following  tabulation : 


ENERGY  REQUIRED  FOR  PUMPING  FROM  WELLS  TO  RESERVOIR 

Well  No. 

Gal 

per  Minute 
471 
554 
512  5 

Kw. 

-hr.per  1,000  GaL 
0.295 

Well  No. 
Average. 

2 

0.6613 
0  4781 

The  water  is  taken  from  the  reservoir  to  an  overhead 
tank  by  two  5-in.  two-stage  500-g.p.m.  centrifugal  pumps 
driven  by  50-hp.,  1,800-r.p.m.  motors  working  against  a 
head  of  235  ft.  The  tests  on  these  pumps  show  the  fol- 
lowing results : 

ENERGY'  USED  IN  RAISING  WATER  TO  TANKS 

Gal.  per  Minute  Kw.-hr.  per  1 ,000  Gal 

Westpump 498  0  8318 

EiiBtpump 521  0  8214 

.Am  rage 509.5  0  8266 

Both  pumps  in  parallel 824  1.0012 

The  average  pumpage  during  the  winter  days  is  about 
386,000  gal.  (1,460,000  1.),  but  on  Sunday  the  average 
drops  to  245,000  gal.  (925,000  1.).  The  average  energy 
consumption  from  wells  to  tank  is  1.3047  kw.-hr.  per 
1,000  gal.  (340  watt-hours  per  1,000  1.)  with  one  set  of 
pumps.  When  both  sets  of  pumps  are  operating  together 
the  energy  consumption  goes  up  to  1.4793  kw.-hr.  per 
1,000  gal.  (370  watts  per  1,000  1.). 


Low  Power  Factor  Penalized  by 
Increased  Service  Charge 

WITH  the  idea  of  discouraging  overmotoring  in 
industrial  plants  and  the  consequent  low  power- 
factor  conditions  the  Cumberland  County  Power  & 
Light  Company,  Portland,  Me.,  has  added  a  power-factor 
clause  to  its  power  rate.  Customers  whose  installed 
capacity  exceeds  100  hp.  are  required  to  maintain  a 
power  factor  of  80  per  cent  between  7  a.m.  and  6  p.m. 
on  weekdays.  In  effect,  customers  whose  power  factor 
is  below  80  per  cent  will  be  penalized  by  an  increase  in 
the  service  charge.  The  clause  as  filed  with  the  Maine 
Public  Utilities  Commission  reads : 

Wherever  the  installed  capacity  in  electrical  equipment 
exceeds  100  hp.  the  customer  agrees  to  maintain  at  all 
times  between  7  a.m.  and  6  p.m.  on  week  days  a  power 
factor  of  80  per  cent  or  hipher.  Should  the  company  at 
any  time  find  the  power  factor  to  be  lower  than  80  per  cent 
and  so  notify  the  customer,  then  the  customer  shall  make 
the  necessary  changes  or  additions  to  its  equipment  to 
bring  the  power  factor  up  to  or  above  80  per  cent.    Should 
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the  customer  fail  to  correct  the  power  factor  as  above 
within  three  months  of  the  date  of  the  above-mentioned 
notice  by  the  company,  the  service  charge  of  this  rate  shall 
be  increased  by  the  following  percentages  until  such  cor 
rection  has  been  made: 


Power  Factor  of  Customer's 

Per  Cent  Increase  in 

Load  per  Cent 

Service  Charge 

75  to  79 

7i 

71  to  la 

15 

61  to  70 

30 

51   to  60 

60 

50  and  below 

100 

Customer  (lo-operatioii  Kodiices  Peak 
During  Power  Shortage 

WHEN  accidents  to  generating  equipment  made  it 
necessary  for  the  Detroit  Edison  Company  to  ask 
its  primary  power  customers  to  reduce  by  50  per  cent 
their  demands  for  energy  between  the  hours  of  7  a.m. 
and  5  p.m.  the  customers  loyally  responded,  as  the  ac- 
companying load  cuiA'es  of  the  company  show.  By 
reducing   their   use   of  power   requirements   wherever 


Curve    B  Curve  C 

'30 MIn. Maximum  Load  163,400km  ZOMin. Maximum  Load  166,30001 
Average  Load  /?4,900/(w\  Averacfe  Load  I24,9(m' 


Load  Factor 
Kwh.  Ouipui 


0.164 
2,997,1V 


Loadracfor 
KSf/h.  Oufpuf 


OlSO 
2,99-  ,140 


M    \     E    3    4    5    6    7    8    9    10  II    12    1     E   i  4    5   6    7    d    9   10   II   12 
A.M.  Hours  P.  Nl 

RESULTS  OF  TEMPORARY  POWER  RESTRICTIONS  IN  DETROIT 
.V — Typical  load  curve  before  restrictions  were  imposed.  B — 
Typical  load  curve  with  restricted  service,  showing  about  25  vr 
cent  decrease  In  day  demand  and  considerable  mcrcase  in  night 
load.  C — Curve  showing  ironing  load  between  9  a.ni.  and  11:3" 
a.m.  on  Tuesdays. 

possible,  by  using  internal  combustion  engines  and  by 
transferring  men  to  a  night  shift  the  industrial  cus- 
tomers reduced  the  maximum  demand  from  over  200,000 
kw.  to  about  165,000  kw.  They  made  the  evening  peak 
between  8  and  9  p.m.  about  equal  to  the  day  peak, 
increased  the  minimum  load  between  2  and  4  a.m.  by 
from  12,000  kw.  to  16,000  kw.  and  increased  the  daily 
load  factor  by  about  10  per  cent.  Only  during  dark 
days  and  storm  periods  would  the  day  load  reach  tem- 
porary demands  of  about  175,000  kw. 

The  electric  ironing  load  of  from  4,000  kw.  to  6,000 
kw.  was  noticeable  on  Tuesday,  unless  there  had  been 
inclement  weather  on  the  day  previous.  In  that  case 
the  ironing  load  came  on  Wednesday.  When  this  load 
happened  to  come  on  a  dark  day,  as  it  did  on  at  least 
two  occasions,  it  came  near  to  being  the  "last  straw." 

When  general  business  began  to  slow  down  in  the 


latter  part  of  August  the  cun'es  showed  a  reduction  of 
night  work,  and  it  was  apparent  that  many  plants 
reduced  their  night  force  first  as  their  business  fell  off, 
until  the  point  was  reached  where  small  departments 
formerly  operating  at  night  were  put  on  the  day  load. 
Also,  some  of  the  gasoline  engines  used  temporarily  in 
plants  to  help  carry  the  day  load  were  giving  out  and 
had  to  be  replaced  by  electric  motors. 

As  a  result  the  day  peak  was  kept  up  to  an  average 
of  165,000  kw.  until  the  beginning  of  October.  How- 
ever, beginning  with  the  week  of  Oct.  4  the  day  peak 
began  to  drop  so  that  when  all  power  restrictions  were 
removed  on  Nov.  4  there  was  no  large  increase  in  the 
maximum  demand  nor  was  there  any  marked  change 
in  the  shape  of  the  company's  load  curves. 


Proposed  Policy  of  Northwest  Electrical 
Service  League 

RECOMMENDATIONS  evolved  by  the  advisorj-  com- 
,  niittee  of  the  Northwest  Electrical  Service  League 
when  it  wasMn  process  of  formation  have  been  called 
to  the  attention  of  the  executive  body  of  the  league 
for  consideration  as  a  general  policy,  as  follows: 

1.  That  all  member  companies  of  the  Northwest  Elec- 
tric Light  and  Power  Association  retailing  electrical 
devices  do  so  at  a  profit. 

2.  That  all  central-station  companies  engaged  in  in- 
side wiring  business  discontinue  same  wherever  the 
field  is  properly  served  by  a  local  contractor-dealer. 

3.  That  all  member  companies  not  already  holding 
associate  memberships  in  the  state  associations  of  elec- 
trical contractors  and  dealers  be  requested  to  apply 
for  membei-ships  in   such  associations. 

4.  That  a  co-operative  advertising  plan  might  be 
formulated  by  the  advisory  committee. 

5.  That  for  the  general  good  of  the  industries  a 
plan  be  formulated  to  strengthen  the  weak  links  in  the 
chain  of  electrical  interests  serving  the  public. 

6.  That  a  reciprocal  plan  of  education  be  carried  out 
between  all  the  elements  in  the  business. 

7.  Suitable  machinery  should  be  set  in  motion  to 
safeguard  all  branches  of  the  industry  from  legislative 
and  political  injustice  and  at  the  same  time  properly 
support  corrective  legislation  and  regulatory  action. 

8.  That  the  verj-  best  thought  of  the  r^ien  engaged 
in  all  branches  of  electrical  industry  in  this  district 
be  applied  to  the  creation  and  development  of  a  fixed 
policy  that  will  have  as  its  objective  the  establishment 
of  the  highest  standard  of  business  practice  possible, 
so  as  to  make  our  business  from  the  standpoint  of 
stability  and  usefulness  comparably  with  any  known 
line  of  activity  in  the  community. 

9.  That  the  electrical  interests  be  encoui-aged  to  use 
the  greatest  practical  care  in  the  selection  of  men  who 
are  employed  or  induced  to  engage  in  the  business, 
with  the  view  that  in  the  process  of  development  they 
are  most  likely  to  prove  a  wholesome  addition  to  the 
personnel  of  those  already  engaged  in  the  business. 

10.  We  suggest  that  member  companies  Northwest 
Electric  Light  and  Power  Association  encourage  con 
tractor-dealers  to  affiliate  with  the  state  Contractor- 
Dealers'  Association,  in  the  belief  that  closer  co-opera- 
tion and  better  results  can  be  secured  by  associated 
methods  than  can  be  obtained  as  individuals,  owing 
to  the  facilities  provided  for  co-operation  between  the 
Contractor-Dealers'  Association  and  central  stations  as 
now  organized. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Direct-Current  Motors  for  Crane  and  Hoist  Work. — 
F.  L.  Moon. — After  giving  details  of  the  importance  of 
selecting  the  motors  carefully  for  crane  work  on  account 
of  exposure  to  dirt,  moisture  and  heavy  electrical  serv- 
ice, the  writer  makes  a  comparison  between  inclosed 
and  ventilated  motors  with  regard  to  heating  and  effi- 
ciency.   The  illustration  indicates  the  time  during  which 
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TIME  VARIOUS  LOADS  CAN  BE  CARRIED  KOR  A  CERTAIN 
TEMPERATURE  RISE 

the  various  loads  can  be  carried  for  a  certain  tempera- 
ture rise.  The  ventilation  does  not  influence  the  ca- 
pacity for  short  time  ratings,  but  increases  the  capacity 
for  long  periods.  It  is  said  that  the  core  loss  and  fric- 
tion losses  would  be  about  the  same  for  the  two  types 
of  motors,  but  the  PR  loss  would  be  somewhat  greater 
for  a  ventilated  motor.  The  loss  due  to  the  energy 
stored  in  the  rotating  parts,  however,  during  accelera- 
tion would  be  much  less  in  the  case  of  the  ventilated 
motor. — Electrical  Journal,  November,  1920. 

Lamps  and  Lighting 

Illumination  and  Prodvctinn. — R.  E.  Harrington. — 
The  importance  of  electric  lighting  is  pointed  out  from 
the  standpoint  of  health,  labor  turnover,  safety,  spoilage 
and  production.  In  order  to  show  what  a  relatively 
insignificant  item  the  investment  in  good  lighting  equip- 
ment is,  the  cost  per  outlet  is  compared  with  the  wages 
of  one  workman.    This  is  shown  in  the  following  table: 


CoBt  of  lamp  (Iwt,  Hiibjcot  to  dini-ount) 

CoMt  of  onaniclcd  steel  rcfltrtor  ( ii.'it  f*ul>ji'ft  to  discount) . 
E(»tiniut#d  ctjHt  of  wiring  per  outlet.  ,  ,  

T.itnl  fir»t  niKt 


$1.10 

2.50 

6  00 

$9  60 

$0  38 
1 .  06 

3  00 

0  72 

0.66 

$6.02 

Wftgen  for  eight  Iiourn  per  <Iiiy,  300  duyf«.  iit  70  i-entM  per  hour  are  $  1 ,680. 
Katio  of  eOBt  of  lighting  per  niun  to  wnge»,  $6.02  +  1,680  •■  0.356  of  I  per  cent. 


Intercwt  on  investment  at  6  per  i-ent 

Depreciation  on  reflector  ana  wiring  at  12)  per  cent. 

I'r)wi-r  at  5  cents  per  kitowiitt-hour 

C'Iciiniiig  nt  3  cent--*  per  cleaning,  two  per  month 

Renewal  oflanip  1600  H-   1.000)  X  $1.10 


T.  tul. 


It  is  said  that  if  the  workman  saves  three  minutes'  time 
per  day  owing  to  correct  lighting  the  entire  operating 
cost  of  the  lighting  .system  is  paid  for. — Bulletin  L.  D. 
106,  Edison  Lamp  Works,  May,  1920. 


Monograph  on  Illumination. — George  A.  HOADLEY. — 
A  historic  treatment  of  the  subject,  starting  from  the 
bonfire  and  tracing  developments  to  the  modern  electric 
lighting  systems  of  today. — Transactions  Illuminating 
Engineering  Society,  Oct.  9,  1920. 

Generation,  Transmission  and  Distribution 

Lead-Covered  Single-Plwse  Cables. — Capedeville. — 
This  paper  forms  an  elaboration  of  the  note  by  the 
same  author  to  the  French  Academy  which  was  referred 
to  in  the  Digest  some  time  ago.  After  showing  how 
magnetic  induction  will  cause  very  strong  currents 
to  flow  along  the  lead  covering  of  single  phase 
alternating-current  cables,  the  author  discusses  the 
practical  consequences  of  the  phenomenon.  The  simplest 
way  to  deal  with  the  sheath  currents  is  to  ground  the 
lead  sheathing  at  either  end  of  the  cable.  This,  how- 
ever, gives  free  flow  to  the  current,  which  may  grow 
very  large  and  cause  considerable  loss,  followed  by  an 
apparent  increase  in  resistance.  If  the  cable  is  grounded 
only  at  one  end,  then,  owing  to  the  induced  emf.,  the 
voltage  rises  along  the  cable  and  an  undesirable  poten- 
tial difference  may  occur  between  cable  sheath  and 
ground.  Other  methods  are  discussed,  such  as  cutting 
up  the  cable  sheathing  in  mutually  insulated  sections, 
each  one  grounded  or  each  connected  to  the  next  through 
a  resistor,  the  ground  connection  being  made  only  at 
one  end  of  the  cable.  Better  equalization  is  obtained 
by  connecting  the  midpoint  of  the  resistor  at  each 
section  to  ground,  or,  finally,  by  inserting  self- 
inductance  coils  at  the  section  points. — Revue  Generate 
de  I'Electricite,  Sept.  11,  1920. 

Electrical  Refrigeration.- — -C.  J.  Carlsen. — An  anal- 
ysis of  the  ice-making  business,  where  electrical  refrig- 
eration is  employed,  as  conducted  by  a  large  central- 
station  company,  gives  the  following  information : 
There  were  forty-one  large  ice  and  refrigeration  plants 
on  central-station  service,  with  a  total  connected  load  of 
18,21.5  hp.,  a  combined  .service  maximum  of  12,907  kw. 
and  a  consumption  of  .5.5,713,226  kw.-hr.  Of  the  latter 
amount  49,754,000  kw.-hr.  was  used  in  the  production  of 
1,056,093  tons  of  ice,  or  an  avei'age  for  all  plants  of  48 
kw.-hr.  per  ton,  although  the  best  plant  produced  at 
the  yearly  rate  of  37  kw.-hr.  per  ton.  The  annual  load 
factor  of  all  plants  was  45  per  cent. — Electric  Journal, 
November,  1920. 

Traction 

Locnmntives  for  Swiss  Electrifications. — SCHRAEDER. 
— This  article  contains  a  detailed  de.scription  of  a  type 
of  electric  locomotive  for  mixed  service  built  by  Brown, 
Boveri  &  Company  for  certain  electrified  railway 
stretches  in  Bernina.  The  new  electrifications  connect 
the  Lotschberg  railroad,  having  a  IGS-cycle,  single- 
phase,  15,000-volt  supply.  The  locomotive  has  two 
twelve-pole  motor.s,  of  a  compensated  series  type,  with 
resistance  connections  between  commutator  and  arma- 
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ture  coils  and  with  shunted  interpoles.  The  motors 
have  a  one-hour  rating  of  645  hp.  and  weigh  only  5,300 
kg.  (11,700  lb.).  This  is  considered  an  unusually  low 
value,  corresponding  to  only  8  kg.  ( 17.G  lb.)  per  1 
hp.-hr.  The  two  contact  arms  on  the  locomotive  are 
connected  to  a  transformer  which  steps  down  the  supply 
current  from  15,000  volts.  The  transformer  has  a  num- 
ber of  taps  on  the  secondary  side  .so  that  the  motor  volt- 
age can  be  varied  from  100  to  620  volts,  whereby  a  wide 
speed  range  is  obtained.  The  transformer  is  oil-cooled. 
In  order  to  cut  down  the  weight  it  is  provided  with  an 
oil  circulation  pump  and  an  effective  radiator,  served 
by  a  fan.  The  locomotives  pull  8,000  kg.  (17,659  lb.) 
continuously  for  one  hour.at  a  speed  of  35  km.  per  hour 
(22  miles  per  hour),  fne  maximum  speed  is  60  km. 
per  hour  (37  miles  per  hour). — MitteiliDineti,  July,  1920. 

Installations,  Systems  and  Appliances 

Lightning  Arresters. —  C.  E.  Bennett. —  A  brief 
statement  of  the  characteristics  of  the  Bennett  surge 
arrester  which  was  described  in  the  Electrical  World 
of  Feb.  14,  1920.  Some  interesting  characteristics  of 
the  water  tanks  in  absorbing  energy  of  surges  are 
described  in  this  article. — Paper  read  before  convention 
of  A.  I.  and  S.  E.  E.,  October,  1920. 

The  hiduMon  Electrical  Furnace. — G.  H.  Clamer.— 
This  is  a  very  complete  treati.se  on  the  development  of 
induction  furnaces.  Early  historical  development  is 
first  traced,  and  then  the  author  deals  with  the  more 
modern  type  by  giving  the  purpose  and  advantages  of 
each.  Furnaces  for  brass — that  is,  all  copper  and  zinc 
alloys  commonly  referred  to  as  "brass" — are  dealt 
with  by  the  author. — Joiuiial  of  Franklin  Institute, 
October,  1920. 

Electric  Lifts  and  Cranes. — F.  R.  Housden. — In  this 
article  motors  and  control  for  lifts  and  cranes  and  also 
some  characteristics  of  lifting  magnets  are  discussed. — 
Beama,  October,  1920. 

Electrophysics  and  Magnetism 

The  Andion  Oscillator. — R.  A.  Heising. — Conditions 
required  for  the  production  of  free  oscillations  in  audion 
oscillator  circuits  can  be  mathematically  predetermined. 
This  necessitates  an  assumption  of  a  straight-line  char- 
acteristic for  the  tube,  which  assumption  becomes  exact 
for  small  oscillations.  The  required  conditions  can  be 
expressed  in  terms  of  the  constants  of  the  circuit  ele- 
ments and  the  constants  of  the  tube.  The  equations  are 
set  up  as  for  ordinary  circuits,  making  use  of  Nichols' 
explanation  of  the  behavior  of  the  audion,  in  which  the 
amplifying  action  is  ascribed  to  a  fictitious  generator 
placed  between  the  plate  and  filament  inside  the  tube 
and  having  a  voltage  u.  times  the  voltage  applied  to  the 
grid.  Two  simple  circuits  are  treated  in  detail  and 
results  plotted  in  several  sets  of  curves. — Physical 
Review,  September,  1920. 

Electrification  by  Impact. — HAROLD  F.  RICHARDS.— 
The  author  suggests  that  impact  of  dielectric  upon 
metal,  without  sliding  friction,  may  cause  an  electrical 
effect  whose  laws  will  shed  light  upon  the  frictional 
phenomenon.  These  charges  are  of  the  same  order  of 
magnitude  as  those  obtained  by  friction.  From  his 
experiment  he  concludes  that  there  is  no  direct  depend- 
ence of  the  electrical  energy  upon  the  mechanical  energy 
lost  in  impact,  and  that  electrification  by  impact  is 
similar  in  nature  to  the  contact  effect  between  metals. — 
Physical  Review,  October,  1920. 


Units,  Measurements  and  Instruments 

On  the  Wave  Form  of  Inteimittent  and  Pulsating 
High-Temion  Currents.- -The  author  has  studied  the 
wave  form  of  the  secondary  current  in  an  induction  coil 
for  X-ray  work.  Certain  definite  relations  were  estab- 
lished between  primary  capacity  and  the  number  of 
pulses  in  the  .secondary  current  wave.  A  number  of 
very  fine  oscillograms  show  that  beautiful  results  may 
be  obtained  by  the  Cehrke  vacuum-tube  oscillograph, 
which  was  used  throughout  the  work. — Archiv  fiir 
Elektrotechnik,  Oct.  10,  1920. 

Photographing!  the  Stream  Lines  in  Flowing  Water. 
— Camichel. — The  motion  of  flowing  water  may  be 
explored  by  a  method  which  is  based  on  photographic 
registration  of  the  orbits  of  little  bubbles  of  air  carried 
away  in  the  water.  A  strong  beam  of  intermittent  light 
is  projected  into  the  water.  The  air  bubbles  then  light 
up,  owing  to  their  strong  reflection,  and  on  the  photo- 
graphic plate  of  a  camera  the  trace  of  the  bubbles  will 
ai)pear  as  an  intermittent  curved  line,  its  direction  fol- 
lowing a  stream  line  in  the  water,  and  the  length  of 
each  dash  indicating  the  velocity  of  the  water  particles 
in  each  part  of  the  path.  Some  beautiful  plates  char- 
acteristic of  different  types  of  motion  and  also  showing 
analogies  with  electric  and  magnetic  field  tracings  are 
reproduced  and  explained  by  applying  fundamental 
hydraulic  equations,  the  methods  of  images,  etc. — Revue 
Gem'rale  de  I'Electricite,  Sept.  11,  1920. 

Telegraphy,  Telephony  and  Signals 

The  Alezander.'^un  Systcvi  for  Radio  Communication. 
— Elmer  E.  Bucher. — It  is  said  that  the  attainment 
of  a  system  of  radio  communication  free  from  the 
limitations  of  the  arc  and  spark-gap  types  has  been 
realized  in  the  Alexanderson  system,  that  it  has  intro- 
duced into  the  realm  of  radio  the  same  degree  of 
certainty  of  expectations  and  reliability  of  results  in 
generation,  control  and  distribution  as  has  for  a  long 
time  been  characteristic  of  operations  in  the  field  of 
light  and  power.  The  generator,  although  necessarily 
of  special  construction,  is  designed  in  conformity  with 
established  electric  magnetic  and  mechanical  laws.  Its 
speed  is  held  constant  within  one-tenth  of  1  per  cent  by 
an  especially  developed  speed  regulator.  The  output  of 
the  station,  which  fluctuates  with  the  messages  being 
sent,  is  controlled  by  an  ingenious  and  extremely  sen- 
sitive, non-arcing  magnetic  amplifier.  The  multiple 
tuning  of  the  antenna- permits  of  radiating  the  energy 
at  a  greatly  improved  efficiency.  The  author  thoroughly 
describes  the  complete  system  in  great  detail. — General 
Electric  Review,  October,  1920. 

Theoretical  PrincipUs  of  the  Traffic  Capacity  of 
Automatic  Switchc'i.^}.  F.  O'Dfll. — Theories  for  the 
determination  of  the  number  of  switches  required  in 
automatic  exchanges  to  carry  different  quantities  of 
traflic  are  discussed  by  the  author  with  particular  refer- 
ence to  the  requirements  of  actual  practice. — Post  Office 
Electrical  Engineers'  Journal,  October,  1920. 

Miscellaneous 

Electrical  Goods  in  Spain. — Phiup  S.  Smith. — It  is 
pointed  out  that  Spain  is  a  country  with  great  water- 
power  resources  but  that  the  electrical  development  has 
been  relatively  limited.  The  report  contains  a  verj- 
complete  analysis  of  the  electrical  apparatus  required 
as  power  developments  increase. — Bulktin  No.  197.  U.  S 
Bureau  of  Foreign  and  Domestic  Commerce.  1920. 
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GOVERNMENT  regTilation  of 
the  coal  industry  is  recom- 
mended in  the  report  made  to 
the  United  States  Senate  by  its  com- 
mittee on  production  and  reconstruc- 
tion, of  which  Senator  Calder  of 
New  York  is  chairman.  The  report 
severely  arraigns  the  practices  that 
have  grown  up  among  private  in- 
terests now  in  control  of  mining  and 
distribution. 

More  than  $200,000  worth  of  ad- 
vertising space  has  thus  far  been 
devoted  by  electrical  manufactui'ers 
to  the  co-operative  good-will  cam- 
paign of  the  industry. 

Speaking  before  the  Chicago  Ro- 
tary Club,  Samuel  Insull  declared 
that  if  politicians  are  to  attack 
utilities  as  a  stepping  stone  to  office 
it  will  become  impossible  for  the 
utilities  to  raise  the  capital  requisite 
to  expand  their  plants  in  order  to 
supply  the  increasing  demands  of 
the  public. 

The  Mexican  State  of  Sonora  is 
reported  to  be  making  progress 
toward  the  construction  of  its 
100,000-hp.  hydro-electric  and  irriga- 
tion project  on  the  Sonora  River,  75 
miles  from  Hermosillo.  The  storage 
reservoir  is  designed  to  irrigate 
750,000  acres  of  land.  Several  great 
modern  dams  will  be  built. 

An  alternative  amendment  to  the 
water-power  act  has  been  introduced 
in  the  House  of  Representatives  as 
a  substitute  for  the  one  fathered  by 
Secretary  Payne.  The  new  amend- 
ment repeals  only  that  provision  of 
the  act  which  permits  issuance  of 
water-power  licenses  in  national 
parks.  The  provisions  of  the  other 
amendment  are  much  more  sweeping. 

A  FURTHER  amendment  to  the 
water-power  act  permitting  lands 
found  to  have  no  power  value  to  be 
restored  to  entry  without  reservation 
is  understood  to  be  favored  by  the 
Federal  Power  Commission. 

Massachusetts  electric  light  and 
power  companies  will  probably  ask 
the  State  Legislature  for  authority 
to  issue  stock  to  the  amount  of  pre- 
miums earned  by  their  securities. 

Approval  of  the  plan  to  equip  four 
of  the  boilers  of  the  Lake  Union 
steam  plant  of  the  Seattle  municipal 
electric  works  with  stokers  in  order 
to  guar<l  against  shortage  of  oil  fuel 
has  been  given  by  the  city's  Board  of 
Public  Works. 

A  FII.TH  plant  on  the  Spokane 
River  is  to  be  begun  at  once  by  the 
Washington  Power  Company.  It  is 
to  develop  14,000  hp.,  which  will 
rai.se  the  total  capacity  of  the  com- 
pany to  125,000  hp. 


Seasonable  electrical  material  has 
continued  in  good  demand,  though 
hardly  up  to  early  expectations. 
Household  heating  appliances  are 
selling  well,  and  there  is  a  fair  de- 
mand for  appliances  driven  by 
motors.  Little  change  in  demand  for 
wiring  materials  is  reported.  Job- 
bers and  dealers  are  both  buying 
cautiously.  Transportation  is  now 
good,  and  stocks  are  improving. 
Pipe  is  said  to  be  shortest  of  all 
items.  The  credit  situation  is  no 
worse.     Lamp  sales  are  excellent. 


News 
in  Brief 

Summary      of      Market 
Conditions  and  of  Re- 
cent and  Approaching 
Happenings  of  Im- 
portance to  the 
Industry 


California  is  incorporating  in  the 
electrical  safety  orders  of  the  Indus- 
trial Accident  Commission  rules 
which  four  years  of  field  experience 
have  shown  to  be  necessary. 

Legislation  requiring  the  regis- 
tration of  engineers  and  architects  is 
to  be  sought  in  Ohio  this  year.  The 
bill  has  been  drafted  by  the  Ohio 
Association  of  Technical  Societies. 

Safety  is  to  be  the  keynote  of  the 
Detroit  meeting  of  the  Western  As- 
sociation of  Electrical  Inspectors 
next  month,  to  which  central-station 
men,  manufacturers  and  other  non- 
members  are  invited  to  contribute. 

Pleading  for  support  of  the  Fed- 
erated American  Engineering  Soci- 
eties before  the  Chicago  Engineers' 
Club,  Herbert  Hoover  gave  expres- 
sion to  the  view  that  the  regulation 
of  public  utilities  is  essentially  a 
problem  for  engineers. 

Standardization  of  lamp  voltages 
is  being  strongly  backed  by  the  lamp 
committee  of  the  National  Electric 
Lamp  Association. 

A  commission  of  expert  engineers 
to  consider  the  be.st  methods  of 
carrying  out  the  Chicago  terminal 
electrification  has  been  apjiointed  by 
the  Illinois  Central  Railroad. 

Three  new  members  and  nine  new 
associate  members  have  been  elected 
by  the  Edison  Pioneers. 


An  advance  from  7  per  cent  to  7i 
per  cent  less  depreciation  in  permit- 
ted  earnings  for  the  purpose  of  rate 
fixing  has  been  announced  by  the 
Missouri  Public  Service  Commission 
as  a  change  in  its  policy. 

Asserted  failure  of  an  Illinois 
electric  light  and  power  company  to 
make  improvements  ordered  by  the 
Public  Utilities  Comnjission  has  led 
to  a  reduction  being  ordered  in  a 
surcharge  previously  allowed  the 
company. 

Announcement  is  made  that  the 
Western  Canada  Power  Company 
has  passed  into  the  control  of  the 
British  Columbia  Electric  Railway 
Company  as  the  outcome  of  a  trans- 
action involving  between  $7,000,000 
and  $8,000,000. 

Joint  meetings  on  water  power  in 
its  various  aspects  are  being  held  in 
Boston  by  the  electrical,  mechanical 
and  civil  engineering  societies.  The 
first  of  three  arranged  for  took  place 
last  night. 

A  SHORT  intensive  course  for 
metermen  is  announced  by  the  ex- 
tension division  of  the  University  of 
Wisconsin. 

A  discussion  on  the  relative  merits 
of  40-deg.  and  50-deg.  motors  formed 
the  program  of  the  Cleveland  meet- 
ing of  the  Association  of  Iron  and 
Steel  Electrical  Engineers.  The 
A.  I.  E.  E.  is  to  take  up  the  subject. 

Centralized  control  of  power  dis- 
tricts was  the  subject  of  animated 
discussion  at  the  meeting  of  the 
American  Society  of  Mechanical  En- 
gineers in  New  York. 

Contracts  for  electrical  equip- 
ment approximating  $2,000,000  have 
been  awarded  to  Canadian  electrical 
manufacturing  firms  by  the  Ontario 
Hydro-Electric  Power  Commission. 

A  substantial  output  of  trans- 
formers is  reported  to  be  coming 
from  the  manufacturing  plants.  De- 
mand is  not  so  great  as  last  summer 
and  spring.  Typical  deliveries  of 
distribution  transformers  range 
from  stock  to  eighteen  weeks. 

Manufacturers  of  both  friction 
and  compound  tape  anticipate  a  good 
year  in  1921.  Reduction  in  prices  is 
not  expected  to  exceed  10  per  cent  in 
view  of  the  continuing  higli  cost  of 
labor,  fuel,  transportation  and 
materials. 

With  the  object  of  broadening 
the  export  field,  the  Foreign  Trade 
Financing  Corporation  is  to  be 
launched  as  the  result  of  a  confer- 
ence of  representatives  of  agricul- 
ture, finance  and  business  from  all 
parts  of  tlie  United  States. 
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News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  ■  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


A.  I.  E.  E.  to  Sponsor  40-Deg.-50-I)«'g. 
Motor  Investigation 

SPONSORSHIP  for  the  investigation  of  the  greneral 
subject  of  temperature  rise  in  rotating  electric 
machines,  which  include  the  40-des.-50-deK.  motor 
situation,  has  been  assifrned  by  the  American  Engineer- 
ing Standards  Committee  to  the  American  Institute  of 
Electrical  Engineers.  The  investigation  will  be  made 
through  a  sectional  committee  of  the  American 
Engineering  Standards  Committee  which  will  be  chosen 
by  a  steering  committee  appointed  by  the  A.  I.  E.  E., 
and  composed  of  Prof.  D.  C.  Jackson,  who  is  chairman 
of  the  Institute's  standards  committee,  as  chairman: 
L.  T.  Robinson  of  Schenectady,  N.  Y.,  and  James  Buri<e 
of  Erie,  Pa.  On  the  sectional  committee  all  interested 
bodies  will  be  represented. 

It  is  proposed  to  investigate  two  main  subjects  in 
a  thorough  and  unbiased  fashion.     These  are: 

1.  Standardization  of  motors  as  regards  temperature 
rise,  whether  40  deg.,  50  deg.  or  some  other  limit. 

2.  Standardization  of  large  generating  and  motor 
equipment  using  the  class  B  (mica  and  similar  insula- 
tion) designation  for  temperature  rise. 


More  Than  $200,000  Already  Placed  for 
Co-operative  Good-Will  Advertising 

ALREADY  more  than  $200,000  worth  of  advertising 
.  space  has  been  set  aside  by  electrical  manufacturers 
for  the  co-operative  good-will  campaign  in  the  electric 
light  and  powei  industry.  In  making  this  announce- 
ment at  the  meeting  in  Chicago  last  week  of  the  execu- 
tive committee  of  the  Public  Relations  Section,  N.  E. 
L.  A.,  P.  L.  Thomson  of  the  manufacturers'  adver- 
tising committee  said  that  several  large  electrical  man- 
ufacturers had  placed  their  space  in  national  mediums 
at  the  disposal  of  the  committee  and  that  forty  smaller 
manufacturers  had  agreed  to  assist  in  every  way  pos- 
sible through  trade-journal  advertising  and  otherwise. 
The  direct  "tie-in"  advertising  in  the  national  periodi- 
cals by  the  N.  E.  L.  A.  was  approved. 


Utility  Regulation  an  Engineers'  Problem, 
Says  Hoover 

PUBLIC  utility  regulation  was  discussed  by  Herbert 
Hoover  on  Dec.  10  in  the  course  of  a  plea  for  sup- 
port of  the  Federated  American  Engineering  Societies 
made  at  a  meeting  under  the  auspices  of  the  general 
committee  of  the  technical  societies  of  Chicago.  Such 
regulation,  Mr.  Hoover  said,  has  heretofore  been  in 
the  direction  of  negative  control,  and  in  the  future  a 
way  must  be  found  to  protect  the  public  from  monop- 
oly and  at  the  same  time  restore  the  initiative  neces- 
sary for  successful  utility  operation.  Engineering 
thought  must  be  brought  to  bear  on  the  problem. 


Mr.  Hoover  asserted  that  the  form  of  organization 
and  constitution  were  of  secondary  importance,  but  that 
some  organization  representing  all  engineering  thought 
and  not  that  of  special  groups  must  be  perfected  if 
the  ability  of  the  engineer  to  look  at  pressing  national 
problems  from  a  detached  point  of  view,  free  from 
selfishness  and  special  interest,  is  to  be  utilized.  He 
pleaded  that  personal  opinion  should  be  laid  aside  and 
effective  organization  to  utilize  this  ability  for  the 
public  welfare  be  perfected. 


Other  Amendments  to  Water-Power  Act 
Thought  Desirable 

THE  first  finding  under  Section  24  of  the  water- 
power  act  was  made  by  the  Federal  Power  Com- 
mission at  its  meeting  Dec.  13,  when  it  restored  to  entry 
certain  lands  along  the  Coquille  and  Rogue  Rivers  in 
Oregon,  with  the  reservation  that  power  developments 
are  to  be  unimpeded. 

The  commission  ver>-  evidently  believes  it  desirable 
to  procure  an  amendment  to  the  act  so  that  lands  found 
to  have  no  power  value  can  be  i-estored  to  entry  with- 
out reservation.  In  addition,  it  is  believed  that  the 
amendment  .should  provide  that  lands  which  ought  not 
to  be  restored  may  be  used  temporarily  under  lease  or 
permit.  Another  amendment  which  appears  desirable 
would  give  the  commission  jurisdiction  over  all  water- 
power  projects.  As  the  law  stands,  the  Departments  of 
War,  the  Interior  and  Agriculture  retain  jurisdiction  over 
projects  authorized  under  the  laws  prior  to  the  enact- 
ment of  the  water-power  act. 


Centralized  Control  of  Power  Districts 
Discussed  by  A.  S.  M.  E. 

A  POLICY  for  future  power  development  and  some 
i\.  of  its  financial  and  legal  aspects  proved  to  be  sub- 
jects of  considerable  interest  at  the  Power  Section  ses- 
sion of  the  American  Society  of  Mechanical  Engineers 
on  Dec.  10.  Another  closely  related  and  interesting 
subject  of  discussion  was  the  effect  of  load  factor  and 
size  of  plant  on  the  unit  cost  of  electrical  energ>'.  Ad- 
dresses on  the  three  topics  named  were  made  by  Col. 
J.  P.  Jackson,  Col.  Peter  Junkersfeld  and  George  Orrok, 
respectively.  Among  those  who  took  part  in  the  discus- 
sions were  John  W.  Lieb,  I.  E.  Moultrop,  John  H.  Ste- 
vens, W.  B.  Jackson,  Harold  Doolittle,  E.  B.  Pow^ell, 
Charles  Penrose,  Prof.  Charles  W.  Thomas,  Walter  N. 
Polako%',  Commander  E.  H.  DeLany,  W.  S.  Murray, 
Henry  Harrison  Suplee  and  James  T.  Enes. 

Colonel  Jackson  gave  warning  that  the  United  States 
is  entering  the  keenest  trade  competition  it  has  ever 
experienced  and  that  therefore,  more  than  ever,  it  is 
essential  to  utilize  power  resources  in  their  maximum 
e.xtent  and  efficiency  to  help  reduce  manufacturing  costs. 
Because  of  technical  financial  or  market  conditions  it 
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may  not  be  economical  to  develop  all  potential  water 
powers,  but  nevertheless  six  billion  dollars  will  have  to 
be  invested  in  electric  service  equipment  in  the  next 
ten  years  to  keep  up  with  the  demand  for  service.  It 
will  be  necessary  to  develop  systems  that  will  insure  the 
greatest  conservation  of  natural  resources  and  the  most 
convenient  utilization  of  energy,  and  then  to  supply 
isolated  plants  and  railroads,  which  if  they  generate 
their  own  power  use  two  to  four  times  the  coal  per  unit 
of  energj'  produced  that  central  stations  do. 

The  present  tendency,  Colonel  Jackson  said,  is  toward 
establishing  natural  power  districts  in  which  the  power 
plants  will  be  interconnected  for  the  most  economical 
system  of  generation  and  distribution.  Before  these 
interconnections  can  be  an  absolute  success,  however, 
the  districts  must  have  a  central  organization,  pref- 
erably composed  of  or  supported  by  the  operating  com- 
panies, to  direct  the  financial  and  operating  problems. 
The  West  Penn  Power  Company  and  the  American  Gas 
&  Electric  Company  have  established  such  an  organi- 
zation for  control  of  activities  where  they  are  jointly 
involved,  and  several  years'  trial  has  proved  it  a  success. 
Another  successful  example  of  centralized  control  is 
that  recently  exercised  by  the  California  Power  Admin- 
istrator.in  the  recent  water  emergency.    . 

Another  subject  which  needs  special  attention.  Colonel 
Jackson  pointed  out,  is  the  development  of  laws  whereby 
capital  will  be  assured  of  a  stable  return.  Closely  allied 
with  this  is  the  need  of  offering  some  inducement  for 
increased  economy.  London  provides  such  a  reward  for 
efficiency  by  law.  The  importance  of  distributing  stock 
among  the  local  public  was  also  emphasized  and  the 
methods  of  making  it  available  described.  A  properly 
designed  unified  plan  such  as  outlined,  concluded  Colonel 
Jackson,  should  command  the  support  of  the  public  and 
protect  the  investment. 


Coiniiiis8ion  for  Illinois  Central  Terminal 
Electrification  Appointed 

A  COMMISSION  of  engineers  to  consider  the  best 
methods  of  carrying  out  the  electrification  of  the 
Chicago  terminals  of  the  Illinois  Central  Railroad  has 
been  appointed  by  the  railroad  company.  The  members 
of  this  commission  will  be  A.  S.  Baldwin,  vice-president 
Illinois  Central  Railroad,  chairman;  Daniel  J.  Brumley, 
chief  engineer  of  the  Chicago  terminal  improvement; 
Bion  J.  Arnold,  consulting  engineer;  George  Gibbs,  of 
Gibbs  &  Hill,  consulting  .engineers  in  New  York;  Dr. 
Gary  T.  Hutchinson,  consulting  engineer.  New  York, 
and  W.  M.  Vandersluis,  expert  on  electrical  signal  sys- 
tems and  for  many  years  signal  engineer  of  the  Illinois 
Central,  who  will  serve  as  secretary  of  the  commission. 

"It  probably  will  be  about  six  months  before  the 
report  of  the  commission  can  be  made,"  Mr.  Brumley 
said  in  commenting  upon  these  appointments.  "The 
commission  will  consider  the  advisability  of  installing  a 
low-voltage  'lirect-current  system,  a  high-voltage  direct- 
current  system  and  a  high-voltage  alternating-current 
project.  It  will  consider  operation  and  maintenance  of 
the  variou.4  systems  and  will  recommend  the  adoption 
of  the  one  best  suited  to  the' railroad's  requirements. 

"It  is  likely  that  after  the  commission  has  completed 
its  prelirhiriary  work  it  will- be  retained  as  apermanent 
body  to  design,  direct  and  superintend  the  installation 
of  the  .system  adopted.  Under  jthe  ordinance  the  first 
electrification  work  should  begin  not  later  than  early  in 
1922." 


Poor  Service  Means  End  of  Higher  Rates 

UNLESS  Illinois  public  utility  companies  keep  their 
service  up  to  the  top  notch  increased  rates  will  be 
denied  them.  This  was  indicated  in  an  order  issued,  by 
the  Public  Utilities  Commission  of  Illinois  last  w'e^k 
in  which  it  cut  the  surcharge  of  15  per  cent  on  com- 
mercial lighting  previously  granted  the  McHeriry 
County  Light  &  Power  Company  to  10  per  cent.  '  ', 
The  commission  some  time  ago  authorized  the  com- 
pany to  increase  its  rates  to  meet  the  mounting  costs. 
At  the  same  time  the  commission  directed  that  the  com- 
pany make  certain  improvements  in  its  system  at  He- 
bron and  Richmond.  This,  it  is  asserted,  the  company 
neglected  to  do,  with  the  consequence  that  the  rates 
were  cut  as  just  stated. 


Value  of  Customer  O^vnership  Pointed 
Out  by  Martin  Insull 

PUBLIC  utility  securities  as  logical  investments  for 
utility  customers  were  dealt  with  by  Martin  J.  Insull, 
president  of  the  National  Electric  Light  Association, 
before  the  annual  meeting  of  the  Illinois  State  Electric 
Association  at  Chicago  last  week.  As  part  of  the  general 
public,  Mr.  Insull  asserted,  these  investors  are  in  a 
position  to  influence  commissions  to  allow  the  com- 
panies to  earn  a  fair  return  on  the  capital  invested. 
The  small  investor  cannot  as  effectively  protect  his 
investment  in  any  other  great  enterprise,  the  speaker 
continued,  and  it  is  difficult  to  find  a  business  that  is 
growing  more  rapidly.  The  present  annual  capital 
requirements  of  Illinois  utilities,  Mr.  Insull  stated, 
about  equal  the  total  1905  investment. 

The  remarks  of  Mr.  Insull  on  this  topic  were  made 
in  the  course  of  a  discussion  on  the  work  of  the  Illinois 
Committee  on  Public  Utility  Information.  John  F. 
Gilchrist  outlined  what  the  committee  had  done.  B.  J. 
Mullaney  attributed  the  success  of  its  activities  to  its 
independent,  straightforward  statements  and  to  the 
fact  that  it  is  working  for  the  entire  utility  business 
and  for  the  public. 

Adam  Gschwindt,  Rockford,  was  elected  president  for 
the  ensuing  year;  D.  E.  Parsons,  East  St.  Louis,  was 
made  vice-president,  and  R.  V.  Frather,  Springfield, 
secretary-treasurer.  The  members  elected  to  the  execu- 
tive committee  were  R.  S.  Wallace  of  Peoria,  B.  J. 
Denman  of  Davenport,  Iowa,  and  H.  0.  Channon  of 
Quincy.  A  report  in  last  week's  issue  covered  'the. 
addresses  of  other  speakers. 

Advanced  Work  of  Federal  Power    '.  A 
Commission  May  Be  Delayed 

WHETHER  or  not  the  provisions  of  the  water- 
power  act  can  be  carried  through  to  conclusion 
promptly  depends  to  a  great  extent  on  the  necessary 
funds.  The  work  has  gone  about  as  far  as  it  can  with 
the  more  advanced  projects  until  Congress  authorizes 
the  Federal  Power  Commission  to  employ  the  necessary 
personnel  and  provides  the  money  required  for  salaries. 
0.  C.  Merrill,  the  e.xecutive  secretary,  has  prepared  an 
estimate,  which  has  been  approved  by  the  Secretary  of 
the  Interior,  calling  for  $482,065. 

Before  the  end  of  December  the  advertising  stage  will 
have  pas.sed  on  several  of  the  projects,  but  further 
action  will  be  delayed  because  no  license  or  permit 
forms  have  been  drawn  up  and  because  certain  of  the 
essential  regulations  are  yet  to  be  prepared. 
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Another  Nutional  Park  Water-Power 
Law  Ainendnient  Introduced 

NO  COMMITTEE  action  had  been  taken  at  the 
time  of  this  writing  in  either  house  of  Congress 
in  the  matter  of  the  amendment  to  the  water-power  act 
intended  to  protect  the  national  parks.  The  amendment 
submitted  by  Secretary  of  the  Interior  Payne  and 
introduced  by  Senator  Jones  and  Representative  Esch 
goes  fuither  than  the  precluding  of  power  development 
and  would  amend  all  other  right-of-way  acts.  As  drafted 
by  Secretary  Payne,  no  permit,  license,  lease  or 
authorization  for  dams,  conduits,  reservoirs,  power 
houses,  transmission  lines  or  works  for  storage  or 
carriage  of  water  will  be  granted  within  the  limits  of 
any  national  park. 

On  the  other  hand.  Representative  Rogers  of  Massa- 
chusetts has  introduced  an  amendment  intended  only 
to  repeal  the  provision  of  the  water-power  act  which 
authorizes  the  issuance  of  water-power  licenses  in 
national  parks.  It  is  not  improbable  that  the  Rogers 
resolution  may  be  adopted. 


Users  and  Producers  Discuss  40-Deg.  Vs. 
50-Deg.  Motors  for  Steel  Mill 

THAT  a  motor  driving  steel-mill  machinery  should 
have  a  generous  margin  of  power  above  the  normal 
or  the  estimated  load  was  the  thought  generally 
expressed  by  the  mill  engineers  at  a  meeting  of  the 
Association  of  Iron  and  Steel  Electrical  Engineers  in 
Cleveland  on  Dec.  13.  It  seemed  to  be  the  opinion  that 
this  overload  ability  was  met  satisfactorily  in  the  40-deg. 
motor,  although  50-deg.  motors  are  operating  with  per- 
fect satisfaction  on  certain  loads  where  careful  study 
of  the  loads  was  made  before  installing  the  motors. 

E.  S.  Lammers,  National  Tube  Company,  said  he  was 
anxious  to  have  motors  large  enough  to  meet  the  vary- 
ing conditions  in  a  steel  mill.  D.  Kendall,  Alliance 
Machine  Company,  said  that  in  selecting  crane  motors 
he  always  purchased  a  motor  larger  than  that  recom- 
mended to  make  sure  that  the  motor  would  handle  any 
load.  First  cost,  he  stated,  is  unimportant  in  steel 
mills  compared  with  continued  output.  The  M.  A. 
Hanna  Company,  according  to  C.  H.  Matthews,  its  elec- 
trical engineer,  used  l>oth  types  satisfactorily,  but  the 
applications  were  carefully  analyzed  before  the  motors 
were  bought.  A.  W.  Mohrman,  Trumbull  Steel  Company, 
said  it  was  impossible  to  foretell  the  actual  load.  The 
duty  cycle  and  not  temperature  should  determine  the 
motor  type,  according  to  S.  L.  Henderson,  American 
Steel  &  Wire  Company. 

In  addition  to  the  discussion  by  the  users,  representa- 
tives of  a  number  of  prominent  motor  manufacturers 
who  were  present  gave  a  bird's-eye  view  of  the  manufac- 
turers' feelings  on  this  subject.  In  reading  the  paper 
on  which  the  discussion  took  place  L.  F.  Adams,  elec- 
trical engineer  of  the  power  and  mining  department  of 
the  General  Electric  Company,  advocated  the  50-deg. 
motor  because  it  puts  the  responsibility  of  selection  and 
operation  on  the  buyer.  He  stated  that  the  New  England 
Power  Company  recently  found  that  the  majority  of  its 
motor  installations  were  overmotored  20  to  2,5  per  cent. 
Investigation  of  743  plants  in  the  West  showed  80  per 
cent  of  the  motors  underloaded,  10  per  cent  carrying 
rated  load  and  10  per  cent  overloaded  from  1  per  cent  to 
13  per  cent.  He  claimed  that  the  A.  I.  E.  E.  rules  allow 
for  a  room  temperature  of  40  deg.  C.  while  the  room 


temperature  is  seldom  actually  above  21  deg.  C.  The 
French  and  Germans,  he  stated,  have  made  50-deg. 
motors  successfully  for  several  years  and  the  English 
are  now  adopting  this  standard. 

J.  M.  Hippie,  design  engineer  of  the  Westinghcuse 
Electric  &  Manufacturing  Company,  said  that  lack  of 
education  and  misunderstanding  of  the  phraseology 
were  obstructing  the  adoption  of  the  50-deg.  motor. 

S.  C.  Schum,  design  engineer  for  the  Burke  Elec- 
tric Company,  which  makes  both  types,  expressed  a 
personal  opinion  that  the  50-deg.  motor  will  ultimately 
be  generally  used. 

C.  L.  Collins,  president  of  the  Reliance  Electric  & 
Manufacturing  Company,  claimed  that  proper  education 
as  to  the  application  of  40-deg.  motors  would  effect  the 
same  saving  as  could  lie  shown  with  a  50-deg.  motor. 
He  believed  the  distinction  ir,  ratings  was  more  logical 
for  direct  than  for  alternating-current  machines. 

A.  C.  Bunker,  design  engineer  of  the  Crocker-Wheeler 
Company,  claimed  the  Institute  rules  set  the  upper  limit 
of  temperature  rise  and  that  a  conservative  limit  did 
not  permit  a  50-deg.  rise.  Motor  installation  costs,  he 
estimated,  were  only  5  per  cent  of  total  factory  invest- 
ment and  any  saving  by  installing  a  motor  of  higher 
rating  would  be  comparatively  inconsiderable.  He  stated 
that  any  motor  was  expensive  if  it  broke  down  fre- 
quently and  therefore  it  should  not  be  operated  at  the 
ultimate  limit  of  temperature. 

Noble  Duff  and  D.  B.  Wilson  of  the  Electro-Dynamic 
Company  said  that  their  company  believed  in  the  40-deg. 
machine  and  kept  the  operator  in  mind  when  making 
the  application,  remembering  that  the  load  usually 
increases  after  some  time. 

The  Lincoln  Electric  Company,  .said  A.  P.  W.  Smith, 
preferred  a  40-deg.  rating,  and,  as  the  company's 
engineer  actually  made  each  application,  the  company 
assumed  the  responsibility. 

Harry  W.  Eastwood  of  the  Cutler-Hammer  Company 
said  that  a  40-deg.  motor  allowed  for  a  factor  of  safety 
that  was  advantageous. 


Detroit  Edison^s  New  Rates  Reflecte<I 
November  Statement 

NOVEMBER  IS  the  first  month  to  reflect  the  full 
effects  of  rate  increases  of  the  Detroit  Edison  Com- 
pany and  the  removal  of  restrictions  on  power  users  by 
the  placing  in  service  of  a  new  45,000-kw.  turbine  and 
another  turbine  of  the  same  size  which  was  rebuilt  after 
the  accident  in  July.  Both  of  these  machines  are  oper- 
ating smoothly,  and  the  company  has  available  sufficient 
generating  capacity  to  meet  present  requirements  and 
continue  the  overhauling  of  equipment  necessitated  by 
previous  overloading. 

For  the  month  of  November  this  year  the  total  gross 
revenue  was  $2,176,859.02,  compared  with  §1,615,615.25 
for  the  same  month  in  1919,  an  increase  of  34.7  per  cent. 

Total  gross  revenue  of  the  company  as  shown  by  the 
consolidated  earnings  and  income  statement  for  eleven 
months  of  this  year  was  $19,660,624.49,  as  compared 
with  $14,746,417.16  for  the  same  period  of  1919,  an  in- 
crease of  33.3  per  cent.  Total  operating  and  non-oper- 
ating expenses,  not  including  interest  on  funded  and  un- 
funded debt,  were  $15,829,425.86  for  the  eleven  months, 
again.st  $10,989,383.49  a  year  ago,  showing  an  increase 
of  44  per  cent.  Interest  was  $2,207,606.25,  an  increase 
of  41.2  per  cent,  leaving  a  net  of  $1,623,592.38,  a  de- 
crea.se  of  26  per  cent. 
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Missouri  Commission  Advances  Rate  Base 
from  7  to  7  '/2  per  Cent 

AN  IMPORTANT  change  in  what  has  been  the  fixed 
^  policy  of  the  Missouri  Public  Service  Commission 
in  basing  utility  rates  on  a  return  of  7  per  cent  less 
depreciation  has  been  announced  by  that  commission. 
The  commission  has  changed  this  rule  because  of  the 
advance  in  interest  rates  and  has  established  7?:  per 
cent  as  the  new  basis.  The  commission  notes  in  a  de- 
cision upon  lighting  and  commercial  rates  at  Warrens- 
burg,  handed  down  last  week,  that  since  last  February 
interest  rates  have  advanced  to  such  an  extent  that 
current  rates  on  good  security  are  8  per  cent  and  the 
largest  public  utilities  in  the  state  are  paying  from  8 
to  9j  per  cent  interest  in  refinancing  their  properties. 

In  the  Warrensburg  case  the  commission  allowed  the 
company  to  increase  its  minimum  monthly  charge  from 
$1  to  $1.50  in  order  to  increase  its  earnings  $13,761  a 
year  and  bring  the  returns  on  the  investment  of  some- 
'^  thing  over  $154,000  up  to  where  the  company  will  earn 
7  J  per  cent  on  the  investment. 


States  Department  of  Commerce;  0.  P.  Hood,  United 
State  Department  of  Interior;  Francis  J.  Cleary,  United 
States  Navy  Department;  J.  H.  Rice,  United  States  War 
Department. 

Washington  Water  Power  Expanding 

OWING  to  heavy  power  demands  the  Washington 
Water  Power  Company  will  begin  at  once  construc- 
tion on  its  fifth  plant  on  the  Spokane  River.  This 
plant,  which  will  develop  14,000  hp.,  will  bring  the 
company's  installation  up  to  125,000  hp. 

In  speaking  of  the  projected  improvement.  President 
Huntington  said:  "This  construction  is  being  under- 
taken at  this  time,  in  spite  of  the  high  cost  of 
money  and  materials,  because  the  company  wishes  to 
maintain  its  reputation  for  taking  care  of  all  the 
business  in  its  territory.  Naturally  the  company 
hesitates  to  increase  its  plant  under  the  unfavorable 
condition  of  the  money  market  and  material  and 
machinery  costs,  but  we  feel  that  the  demands  for 
power  demand  such  a  step  at  this  time." 


Boston  Societies  Hold  Joint  Meeting  on 
Water  Power 

WATER-POWER  development  in  New  England  was 
the  topic  at  a  joint  meeting  in  Boston  on  Friday 
evening  of  this  week  of  the  Boston  Sections  of  the 
A.  I.  E.  E.  and  the  A.  S.  M.  E.  and  the  Boston  Society 
of  Civil  Engineers.  Prof.  Harold  K.  Barrows  was  to 
give  an  illustrated  paper  on  the  subject  and  Henry  I. 
Harriman,  president  of  the  New  England  Power  Com- 
pany, was  to  speak  on  the  project  for  the  development 
of  the  St.  Lawrence  River.  This  meeting  was  the  first 
of  three  arranged  by  the  three  societies  for  joint  dis- 
cussion of  water  power.  The  second  will  be  held  in 
the  latter  part  of  January  and  the  third  in  February. 
The  meeting  just  held  was  under  the  auspices  of  the 
civil  engineer.s;  the  second  and  third  will  be  directed 
,  respectively  by  the  electricals  and  the  mechanicals. 
The  Boston  Society  of  Civil  Engineers  was  to  vote 
yesterday,  previous  to  the  joint  meeting,  on  resolutions 
sti-ongly  supporting  efforts  being  made  by  the  New 
England  Conference  for  the  Protection  of  National 
Parks  to  amend  the  water-power  act. 

New  Officers  of  American  Engineering 
^-v     Standards  Committee  <' 

'  AT  THE  annual  meeting  of  the  American  Engineering 
/\  Standards  Committee  in  New  York  on  Dec.  4,  A.  A. 
Stevenson,  representing  the  American  Society  for  Test- 
ing Materials,  was  re-elected  chairman  for  1921,  and 
George  C.  Stone  of  the  American  Institute  of  Mining 
and  Metallurgical  Engineers  was  re-elected  vice-chair- 
man. The  following  were  also  elected  to  represent  the 
respective  member  bodies  on  the  executive  committee: 
Comfort  A.  Adams,  American  Institute  of  Electrical 
Engineers;  Martin  Schreiber,  American  Society  of 
Civil  Engineers;  Fred  E.  Rogers,  American  Society  of 
Mechanical  Engineers;  A.  H.  Moore,  Electrical  Manu- 
facturers' Council;  Dana  Pierce,  fire  protection  group; 
A.  Cressy  Morrison,  gas  group;  N.  A.  Carle,  National 
Electric  Light  Association;  Albert  W.  Whitney,  National 
Safety  Council;  Coker  F.  Clarkson,  Society  of  Auto- 
motive Engineers;  Thomas  H.  MacDonald,  United 
States  Department  of  Agriculture;  E.  B.  Rosa,  United 


Regulation  of  Coal  Industry 
Recommended 

A  SEVERE  arraignment  of  the  coal  industry  was 
made  before  the  United  States  Senate  this  week  in 
a  preliminary  report  of  the  Senate  committee  on  pro- 
duction and  reconstruction  headed  by  Senator  Calder  of 
New  York.  This  committee,  which  has  been  investigat- 
ing the  coal  situation  for  some  time,  recommends  regula- 
tion of  the  coal  industry  to  cure  existing  evils.  The 
repudiation  of  coal  contracts,  high  prices  and  irregular- 
ity of  deliveries  were  sharply  criticised. 

The  text  of  the  coal  section  of  the  report  is  as  follows : 

National  development  depends  upon  an  ever-increasing 
supply  of  power.  Heat  is  as  necessary  for  production,  in 
fact,  for  human  existence,  as  is  air  or  water;  its  use  must 
be  continued  from  day  to  day  and  cannot  be  deferred  or  in- 
terrupted. 

The  nation  is  dependent  upon  coal  as  its  chief  source  of 
heat  and  power,  yet  the  production  and  distribution  of  coal 
are  badly  organized  and  subject  to  manipulation  at  the  ex- 
Ijense  of  the  people. 

Coal  profiteering,  especially  as  it  has  followed  the  priority 
orders  issued  by  the  Interstate  Commerce  Commission,  has 
continued  unchecked  by  the  Department  of  Justice  and  is 
a  national  disgrace.  Coal  speculation  has  been  permitted 
to  monopolize  the  transportation  facilities  of  the  country, 
retarding  necessary  construction  and  increasing  the  basic 
cost  of  manufacture  and  distribution  of  commodities  in  gen- 
eral. It  has  bled  the  home  owners,  public  utilities,  and  the 
industries. 

The  imperative  necessity  of  continuity  of  supply  of  fuel 
demands  the  fulfillment  of  contractual  relations  in  this 
industry  more  than  in  any  other,  and  yet  one  of  the  pri- 
mary causes  for  the  disgraceful  and  disastrous  conditions 
during  the  past  six  months  has  been  the  repudiation  of 
contracts.  An  exceptional  demand  not  only  brings  about 
reckless  and  unwarranted  repudiation  of  contracts  made  for 
delivery  of  coal  but  the  substitution  of  inferior  quality  at 
higher  prices.  Indeed,  coal  contracts  are  so  drawn  as  to 
be  breakable  in  delivery,  in  quality  and  in  price. 

Our  investigation  into  the  coal  situation  has  convinced 
us  that  the  private  interests  now  in  control  of  the  pro- 
duction and  distribution  of  coal,  in  spite  of  efforts  by  some, 
are  actually  unable  to  prevent  a  continuance  or  a  repetition 
of  the  present  deplorable  situation,  and  that  it  is  the  duty 
of  the  government  to  take  such  reasonable  and  practical 
steps  as  it  may  to  remedy  the  evil. 

An  inherent  responsibility  of  the  government  is  the  pro- 
tection of  its  people.  To  assure  the  mining,  trans- 
portation and  distribution  of  coal  at  fair  prices  is  a  public 
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The  "Electrical  World"  Street- 
Lighting  Tables  for  1920 

FOLLOWING  its  practice  for  thirty-two  consecu- 
tive years,  the  Electrical  World  has  prepared 
tables  showintr  the  proper  time  for  liRhtinf;  and 
extinpuishinK'  street  lamps.  The  1920  tables  are 
now  ready,  and  a  copy  will  be  sent  free  to  any 
reader  upon  request  to  the  ELECTRICAL  World, 
Tenth  Avenue  at  Thirty-sixth  otrect,  New  York. 
For  more  than  one  copy  a  charge  of  10  cents  per 
copy  is  maile. 


duty  from  which  the  government  cannot  escai)e.  But  your 
committee  behoves  that  Kovernmental  administration  of 
the  production  and  distribution  of  coal  should  be  a  last  re- 
sort, as  governmental  activities  should  always  be  directed 
toward  encouragement  of  private  initiative  and  enterprise. 

While  the  fulfillment  of  contractual  relations  is  of  first 
importance  to  the  stabilization  of  the  industry  in  the  in- 
terest of  the  consumer,  the  producer,  and  labor  as  well, 
your  committee  believes  that  the  government  should  at  all 
times  be  informed  as  to  coal  distribution  and  recommends: 

That  all  coal  operators,  wholesalers,  jobbers  and  retailers 
be  compelled  by  statute  to  file  at  regular  and  frequent 
periods  with  some  federal  agency  reports  on  the  total 
tonnage  produced  or  handled,  the  size  and  quality  thereof, 
the  amount  of  tonnage  contracted  for,  the  amount  sold  on 
contract  and  at  spot  sale,  to  whom,  together  with  the  prices 
made  or  received  under  such  contracts  or  sales,  and  pro- 
ducers and  distributers  to  make  regular  reports  sufficient 
to  determine  their  costs  and  profits  and  the  corporate  inter- 
relations or  the  communities  of  interest,  if  any,  between, 
companies   producing  and  distributing  coal. 

Fuel  thrift  by  the  small  user  and  fuel  thrift  by  the  large 
user  through  storage,  scientific  combustion,  and  transmis- 
sion should  be  strongly  encouraged  by  the  government. 


Massachusetts  Utilities  May  Ask  Right 
to  Issue  Stock  for  Preiiiiums 

MARKETABILITY  of  Massachusetts  public  utility 
.stock  has  been  greatly  handicapped  by  the  require- 
ment that  stock  shall  be  issued  at  as  high  a  premium 
as  the  market  will  take.  Central  stations  in  that  state 
are  at  present  preparing:  to  present  to  the  next  Legisla- 
ture a  bill  enabling  utilities  to  issue  stock  to  the  amount 
of  premiums  appearing  in  the  balance  sheet.  In  the 
case  of  the  Edison  Electric  Illuminating  Company  of 
Boston,  for  instance,  which  will  be  one  of  the  companies 
affected,  the  paid-up  value  of  the  stock  is  180.  Should 
the  contemplated  legislation  be  enacted,  it  would  involve 
in  the  case  of  the  Boston  company  an  80  per  cent  stock 
dividend. 

Toronto  Power  Situation  Qeaned  Up 

AFTER  two  years  of  negotiations.  Sir  Adam  Beck, 
,  chairman  of  the  Ontario  Hydro-Electric  Power 
Commission,  on  Dec.  4  concluded  an  agreement  with 
representatives  of  Sir  William  JMacKenzie  to  purchase 
for  $32,734,000  the  entire  electrical  interests  of  the 
various  companies  promoted,  controlled  or  influenced  by 
him  in  the  Toronto  and  Niagara  district.  Sir  Adam 
acted  on  behalf  of  the  city  of  Toronto  and  the  other 
Ontario  municipalities  composing  the  Hydro-Electric 
Power  Union. 

The  properties  purchased  are  the  Toronto  Power  Com- 
pany, the  Toronto  &  York  Radial  Railway  and  the 
Schomberg  &  Aurora  Railway  lines,  which  three  prop- 
erties compose  the  Toronto  Power  Company;  the 
Toronto  &.  Niagara  Power  Company,  the  Electrical  De- 


velopment   Company    and    the    Toronto    Electric    Light 

(  ompany. 

The  purchase  will  be  financed  as  follows:  The  consid- 
eration is  to  be  $6,971,295  of  G  per  cent  twenty-year 
bonds  of  the  city  of  Toronto,  $2,375,000  twenty-year 
bonds  of  the  Hydro-Electric  Power  Commission,  $613,- 
528  twenty-year  5  per  cent  bonds  of  the  commission  and 
the  assumption  by  the  commission  of  the  underlying 
bonds  of  the  Toronto  Power  Company  of  $4,355,000, 
$13,558,917  bonds  or  debenture  stock  of  the  Toronto 
Power  Company,  $4,103,200  5  per  cent  mortgage  bonds 
of  the  Electrical  Development  Company,  $840,000  three- 
year  6  per  cent  notes  of  the  Toronto  Electric  Light  Com- 
pany, and  $13,100  outstanding  stock  of  the  Electrical 
Development  Company — making  up  the  following  total: 
Bonds  to  be  delivered,  $9,958,823;  obligations  to  be 
assumed,  $22,775,177,  a  total  price  of  $32,734,000. 

The  consummation  of  this  large  deal  was  virtually 
made  necessary  because  of  existing  franchises  if  the  un- 
dertaking of  the  proposed  Hydro-Radial  railways  was  to 
be  gone  on  with.  By  the  acquisition  of  the  foregoing 
power  plants  the  Hydro-Electric  Power  Commission  be- 
comes the  largest  generating  and  distributing  concern 
in  the  world.  The  total  capacity  of  the  plants  owned, 
acquired  and  under  construction  will  be  more  than 
1,000,000  hp.  The  total  investment  by  the  end  of  1922 
will  be  between  $160,000,000  and  $170,000,000  by  the 
Province  of  Ontario  and  the  municipalities. 

The  capital  cost  of  the  power  supplied  by  the  On- 
tario Power  Company,  which  was  acquired  by  the  com- 
mission over  a  year  ago,  is  between  $125  and  $130  per 
horsepower,  and  the  investment  cost  of  power  generated 
by  the  Electrical  Development  Company  (the  ^lacKenzie 
power  plant  at  Niagara  now  acquired  by  the  above  pur- 
chase) is  from  $130  to  $135  per  horsepower. 

The  contracts  of  the  Electrical  Development  Company 
and  the  Toronto  Electric  Light  Company  will  be  carried 
out  by  the  Hydro-Electric  Power  Commission,  those  in 
the  city  of  Toronto  remaining  under  the  present  prices 
until  the  termination  of  the  Toronto  Railway  franchise 
in  September  next.  The  Toronto  Railway  Company  is 
now  paying  $25  per  horsepower  per  annum. 

The  public-owned  Hydro-Electric  system  nas  been  in 
actual  operation  for  ten  years.  The  only  power  system 
in  Ontario  which  is  not  now  publicly  owned  and  operated 
is  that  of  the  Dominion  Power  &  Transmission  Com- 
pany of  Hamilton. 

Ontario  Hydro  Awards  82,000,000  Worth 
of  Contracts 

CONTRACTS  amounting  to  almost  $2,000,000  were 
awarded  at  a  special  meeting  of  the  Ontario  Hydro- 
Electric  Power  Commission  on  Dec.  10.  The  con- 
tracts covered  transformers,  electrical  equipment,  ce- 
ment and  other  materials  needed  in  the  construction 
of  the  Chippawa  Canal  power  development.  The  pur- 
pose in  awarding  them  at  this  time,  it  was  stated,  is 
to  assist  activity  in  the  manufacturing  industries  af- 
fected and  supply  additional  employment  during  the 
present  winter. 

Sir  Adam  Beck,  chairman  of  the  commission,  before 
leaving  for  England  said  that  the  power  supply  now 
seems  suflicient  at  least  for  all  manufacturers  depend- 
ing on  power  in  the  Niagara  district  and  should  con- 
tinuously meet  all  their  requirements  except  that  there 
may  be  short-time  interruptions  on  account  of  ice, 
should  the   winter  prove   a    severe   one. 


1232 


ELECTRICAL     WORLD 


Vol.  76,  No.  25 


Great  Falls  Development  Awaits  Action 
of  Congress 

APPLICATION  by  Baltimore  interests  for  permission 
L  to  build  two  dams  across  the  Potomac  River  above 
Wasiiington  had  led  the  Federal  Power  Commission  to 
announce  that  no  action  will  be  taken  on  this  matter 
until  Congress  has  acted  on  the  pi'oposed  power  develop- 
ment at  Great  Falls.  The  report  by  the  corps  of 
engineers  on  the  Great  Falls  project  will  be  submitted 
before  Christmas,  it  is  believed. 

Seattle  Municipal  Plant  to  Install  Stokers 
to  Guard  Against  Fuel  Shortage 

APPROVAL  has  been  given  by  the  Seattle  (Wash.) 
L  Board  of  Public  Works  to  the  plan  to  equip  four 
of  the  fourteen  boilers  at  the  city's  Lake  Union  .steam 
plant  with  stokers  at  a  cost  of  $150,000.  The  Seattle 
municipal  plant  now  burns  oil.  It  is  claimed  by  Super- 
intendent of  Lighting  J.  D.  Ross  that  a  saving  of  more 
than  $150,000  a  year  will  be  effected  through  the 
installation  of  the  four  stokers,  which -will  permit  the 
use  of  mill  refuse,  coal  or  oil.  These  fuels  may  be  used 
separately  or  may  be  used  at  the  same  time. 


B.  P.  George,  treasurer  of  the  Bear-Jslee  Chandelier 
Manufacturing  Company,  Chicago,  was  elected  presi- 
dent of  the  organization  for  the  ensuing  year,  and 
A.  F.  Hearl  of  the  American  Electric  Supply  Company, 
Chicago,  was  re-elected  vice-president. 


Advertised  Water  Powers 

WATER-POWER  projects  ordered  advertised  by 
the  Federal  Power  Commission  during  the  week 
ended  Dec.  4,  with  the  final  date  for  filing  objections, 
are  as  follows : 

R.  W.  Hawley,  Commercial  Building,  San  Francisco; 
Silver  Creek;  Feb.  28. 

Roanoke  River  Development  Company,  Richmond, 
Va. ;  Roanoke  River  at  Buggs  Island;  Feb.  24. 

Snow  Mountain  Water  &  Power  Company,  Standard 
Oil  Building,  San  Francisco;  dam  and  reservoir  in 
South  Fork  of  Eel  River,  Lake  County,  Cal.;  Feb.  24. 

Henry  Ford  &  Son,  Inc.,  a  New  York  corporation; 
Troy  dam  (the  application  in  this  project  originally  was 
made  by  the  Ford  Motor  Company  of  Delaware)  ; 
Feb.  15. 


Central  Credit  Men  Celebrate  Twenty-five 
Years  of  Association 

TWENTY-FIVE  years  of  credit  service  to  the  elec- 
trical industry  w'ere  commemorated  by  the  Elec- 
trical Credit  Association,  central  division  (previously 
known  as  E.  C.  A.  of  Chicago),  at  its  silver  jubilee 
meeting,  held  at  the  Congress  Hotel,  Chicago,  on  Dec. 
9  and  10.  More  than  300  members  and  their  guests 
were  present,  and  they  represented  thirty-four  different 
cities  in  the  central  division.  The  accomplishments  of 
the  past  were  recounted  by  Frederick  P.  Vose,  secre- 
tai-y  and  treasurer  of  the  association  since  its  inception, 
and  still  greater  possibilities  for  the  association  in  the 
future  were  suggested  in  an  address  by  Howard  A. 
Lewis,  advertising  director  of  Electrical  World, 
Electrical  Merchamlishni  and  Journal  of  Electricity. 
The  use  and  abuse  of  trade  acceptances  and  an  adequate 
accounting  system  for  contractors  were  also  discussed. 
Nine  past-presidents  were  at  the  banquet  on  Thurs- 
day evening,  when  the  membership  at  large  took  the 
opportunity  of  presenting  Secretary-Treasurer  Vo.se 
with  a  chest  of  flat  silver  and  a  silver  dinner  service 
as  an  expression  of  appreciation  of  his  twenty-five 
years  of  service  to  the  organization. 


Paper  Manufacturers  Purchase  Control- 
ling Interest  in  Utility  Company 

CONTROLLING  interest  in  the  Northern  New  York 
Utilities,  Inc.,  of  Watertowii,  N.  Y.,  has  been  pur- 
chased by  a  syndicate  of  paper  manufacturers  headed  by 
the  St.  Regis  Paper  Company.  Included  in  the  syndicate 
are  also  Harry  S.  Lewis  of  Beaver  Falls,  the  Remington 
Paper  &  Power  Company,  the  Champion  Paper  Com- 
pany, Taggart  Brothers  Company,  the  Harmon  Paper 
Company  and  the  Warren  Parchment  Company.  The 
Northern  New  York  Utilities  has  nine  hydro-electric 
plants  totaling  30,000  hp.  and  operates  47  miles  of  steel- 
tower  transmission  line.  These  are  to  be  consolidated 
with  the  power  development  of  the  paper  companies. 

In  a  statement  regarding  the  consolidation,  Floyd  L. 
Carlisle,  president  of  the  St.  Regis  Paper  Company, 
said:  "The  purchasers  are  the  owners  of  large  un- 
developed water  powers  which  it  is  believed  will  be 
developed  in  connection  with  the  utilities  company,  and 
transmission  lines  will  be  greatly  extended.  The  com- 
bined developed  and  undeveloped  water  powers  of  the 
utilities  company  and  the  purchasers  are  from  150,000 
hp.  to  200,000  hp.,  which  will  make  it  one  of  the  largest 
ownerships  of  hydro-electric  power  in  the  eastern  United 
States." 

Mexico  Has  Plans  for  100,000.Hp. 
Plant  on  Sonora  River 

THE  State  of  Sonora,  Mexico,  according  to  Governor 
Pablo  Borquez,  has  made  considerable  preliminary 
progress  toward  the  construction  of  a  great  hydro- 
electric and  irrigation  project  on  the  Sonora  River  at  a 
point  about  75  miles  from  Hermosillo  and  10  miles  from 
Ures.  When  finished  the  storage  reservoir  will  provide 
water  for  irrigating  750,000  acres  of  land.  Although 
no  authoritative  estimate  has  as  yet  been  made  of  the 
amount  of  electric  power  to  be  generated,  it  is  stated 
that  it  will  be  not  less  than  100,000  hp. 

The  dam  at  El  Puerto  del  Sol,  near  Ures,  will,  accord- 
ing to  the  engineers'  report,  be  180  ft.  high,  800  ft.  long 
at  the  top  and  200  ft.  long  at  the  bottom,  including  a 
large  pipe  of  cement  and  masonry  130  ft.  in  thickness  at 
the  base.  Construction  of  this  dam  will  be  followed  by 
others  until  the  entire  project  is  completed  on  the  unit 
system.  The  second  dam  and  reservoir  will  be  built 
near  Ryon,  on  the  San  Miguel  River. 


Signal  Corps  Asks  Congress 
for  $10,697,000 

THE  Chief  Signal  Officer  of  the  army  has  requested 
appropriations  for  the  next  fiscal  year  aggregating 
$10,607,000.  This  sum  is  to  be  used  largely  in  the 
equipment,  operation  and  repair  of  military,  telegraph, 
telephone,  radio,  cable  and  signaling  systems,  electric 
time  service,  the  rental  of  commercial  telegraph  lines 
and  equipment,  electrical  installations  and  their  mainte- 
nance at  military  posts,  and  the  employment  of  the 
necessary  personnel. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throiiehout  the  world,  lo- 
getlier  witli  brief  notes  of  general 
interest. 


A  South  African  Project. — An  offi- 
cial report  to  the  South  Afrioan  Rov- 
ernnient  mentions  a  plan  to  develop 
electrical  power  at  the  Kroonstad  col- 
liery, whose  product  is  a  steam  coal 
of  too  low  quality  to  compete  with 
better  fuel  except  close  to  the  mine. 
The  scheme  is  to  transmit  the  power 
developed  through  the  Orange  Free 
State,  with  a  line  to  the  diamond  mines 
of  Kimberley.  It  is  thought  that 
rapid  industrial  development  of  a  huge 
tract  of  country  now  given  up  to  agri- 
cultural pursuits  would  follow. 

Alabama  Power  Company's  Duncan's 
Kiinc  Development, — According  to  an 
announcement  concerning  plans  of  the 
Alabama  Power  Company,  tts  applica- 
tion to  the  Federal  Power  Commission 
for  permission  to  construct  a  dam  and 
power  plant  at  Duncan's  Riffle,  jh  the 
Coosa  River,  14  miles  below  its  present 
development  at  Lock  12,  foreshadows 
an  ultimate  installation  of  120,000  hp., 
of  which  50,000  hp.  will,  by  the  com- 
pany's plans,  be  ready  in  two  years. 
The  present  Lock  12  development  of 
90,000  hp.  is  being  increased  by  20,000 
hp.,  and  the  new  unit  is  to  be  ready 
next  year. 

Industrial  Lighting  Exhibit  Opened 
in  San  Francisco. — The  industrial  light- 
ing exhibit  which  has  been  installed  by 
the  California  Electrical  Co-operative 
Campaign  with  the  assistance  of  the 
Industrial  .Occident  Commission  of  the 
state  in  the  rooms  of  the  commission  in 
San  Francisco  was  opened  to  the  public 
on  Nov.  22.  In  addition  to  showing 
industrial  plants  the  benefits  of  better 
illumination,  the  exhibit  will  serve  to 
explain  and  clarify  the  lighting  safety 
orders  recently  placed  in  effect  in  Cali- 
fornia by  the  Industrial  Accident  Com- 
mission. These  lighting  orders  apply 
in  all  places  where  industrial  work  is 
conducted  and  are  intended  to  reduce 
eye  strain  and  promote  the  safety  of 
employees  as  well  as  to  point  a  way 
toward  increased  production. 

Electricity  in  the  Spelter  Industry  of 
Tasmania. — Last  year  the  government 
of  Tasmania  proposed  to  expend 
£500,000  in  utilizing  the  water  power 
of  Lake  Rolleston  to  produce  50  tons 
of  spelter  a  day  from  the  zinc  mines 
on  the  west  coast  of  the  island.  This 
scheme  has  now  been  dropped,  but  the 
mines  have  been  taken  over  by  a  com- 
pany already  producing  zinc  in  New 
South  Wales  from  ores  mined  there, 
and  the  zinc  concentrates  produced  in 
Tasmania  will  be  shipped  for  treat- 
ment to  its  plan*  at  Hobart.  The  gov- 
ernment is  to  purchase  and  transmit  to 


the  Tasmania  mines  about  1,500  hp.  of 
electrical  energy  for  operating  and 
other  purposes. 

\V  ewtinghou.se  Company  EmployH 
Students  on  Part  Time. — In  order  that 
engineering  students  of  the  University 
of  Pittsburgh  an<l  the  Carnegie  Insti- 
tute of  Technology  may  be  able  to  gain 
practical  knowledge  regarding  the  pro- 
duction and  testing  of  electrical  ap- 
paratus and  at  the  same  time  earn 
extra  money,  the  Westinghouse  Electric 
&  Manufacturing  Company,  East  Pitts- 
burgh, Pa.,  has  initiated  a  part-time 
employment  plan.  Students  are  al- 
lowed the  regular  hourly  rate  for  work 
on  Saturday  afternoons,  Sundays  and 
holidays.  For  the  most  part  the  em- 
i;loyment  consists  of  storekeeping, 
which  allows  the  students  to  become 
familiar  with  the  size  and  character  of 
the  different  kinds  of  electrical  appara- 
tus. 

Electrical  Operation  for  Oil-Field 
Development. — According  to  an  Austin 
(Tex.)  dispatch  to  the  Manufacturers' 
Record,  electrical  equipment  is  rapidly 
replacing  steam  drive  in  the  oil  fields. 
The  saving  ir.  fuel  alone  has  been  found 
to  pay  for  the  installation  of  complete 
electric  generating  and  distributing 
plants  within  a  remarkably  short  per- 
iod, and  it  is  predicted  that  within  a 
few  years  all  fields  except  those  having 
an  abundant  supply  of  gas  will  be  elec- 
trically equipped.  Special  attention  is 
called  to  the  large  salvage  value  of 
electrically  operated  developments  over 
others  in  cases  where  fields  have  to  oe 
abandoned.  There  is  besides  a  great 
saving  in  field  operations  with  the 
elimination  of  the  extension  of  steam 
and  water  lines  and  of  the  need  for 
other  steam  equipment.  As  yet  the  actual 
work  of  drilling  has  not  Seen  done  with 
electric  drive  in  the  fields  especially  re- 
ferred to,  but  this  is  thought  r.ot  to  be 
far  off. 

Electrical  Engineering  Section  of 
Signal  Corps. — In  his  report  to  the  Sec- 
retary of  War  for  1920  Major-Gen. 
George  O.  Squior,  Chief  Signal  Officer, 
U.  S.  A.,  summarizes  the  recent  work 
of  the  engineering  section  of  the  Sig- 
nal Corps.  A  light  wire  has  been 
produced  adapted  to  field  telephone  and 
telegraph  work,  but  as  its  high  quality 
could  not  be  maintained  were  a  heavy 
output  necessary,  work  along  this  line 
still  continues.  Good  progress  is  re- 
ported in  the  production  of  an  entirely 
satisfactory  kite-balloon  telephone  set 
and  of  a  lead-zinc  battery  for  emer- 
gency storage.  Experiments  in  the 
adaptation  of  the  German  ouzzers  and 
induction  coils  of  which  models  were 
captured  in  the  war  are  being  conduct- 
ed, work  on  a  field  multiple  switch- 
board is  being  carried  on,  field  tele- 
phones are  being  remodeled,  and  a 
universal  test  set  for  the  use  of  line- 
men in  the  field  has  been  designed  and 
is  being  produced  in  quantity.  Hand 
and  horse-drawn  wire  carts  have  been 
improved  and  other  mechanical  devices 
perfected.  A  satisfactory  flashlamp 
model  has  been  furnished,  and  a  sim- 
plex telegraph  set  for  use  on  telephone 
wires  has  been  developed. 


Associations 
and  Societies 

A  complelo  Directory  of  Electrical 
Associations  is  printed  In  the  first 
issue    9f  each  month. 


St.  Louis  Section,  A.  I.  E.  E.— 
Automatic  substations  were  to  be  dis- 
cussed by  R.  J.  Wensley,  .switchboard 
engineering  department  of  the  Wes- 
tinghouse Electric  &  Manufacturing 
Company,  before  this  section  of  the 
Institute  on   Dec.  17. 

Institute  Meetings. — The  three  hun- 
dred and  sixty-sixth  meeting  of  the 
A.  I.  E.  E.  will  be  held  at  Akron  and 
Cleveland,  Ohio,  on  Jan.  14.  The  Good- 
rich rubber  plant  in  Akron  will  be  in- 
spected in  the  afternoon  and  a  technical 
session  on  "Rubber-Mill  Electrification" 
v.-ill  be  held  at  Cleveland  in  the  evening. 
The  date  for  the  midwinter  convention 
of  the  Institute  at  New  York  has  been 
changed  from  Feb.  23-25  to  Feb.  16-18.- 

Association  of  Iron  and  Steel  Elec- 
trical Engineer.",. — Tonight  (Dec.  18)  the 
Pittsburgh  Section  of  this  association 
will  listen  to  a  paper  on  "Electric  Weld- 
ing, Spot  and  Butt,"  by  Gordon  Hughes, 
Truscon  Steel  Company,  Youngstown, 
Ohio.  On  Monday,  Jan.  10,  the  Cleve- 
land Section  will  be  addressed  by  L.  A. 
Heath,  engineer  Morganite  Brush  Com- 
pany, New  York,  and  John  S.  Cavitt, 
sales  engineer  and  secretary  Electrical 
Engineering  &  Manufacturing  Com- 
pany, Pittsburgh,  on  "The  Proper 
Selection  of  Carbon  Brushes.''  At  the 
Philadelphia  Section  meeting  on  Jan. 
8,  as  announced  last  week,  power-factor 
correction  will  be  discussed.  Other 
meetings  of  this  association  are  an- 
nounced for  the  following  dates.  Pitts- 
burgh, Jan.  15;  Chicago,  Jan  15';  Bir- 
mingham, Jan.  27;  Philadelphia,  t'eb. 
5;  Cleveland,  Feb.  14.  The  programs 
will  be  announced  in  this  column  later. 


Coming    Meetings    of    Electrical    and 
Other   Technical    Societies 

Association  of  Iron  and  Steel  Eloctriciil  En- 
Kinccr.s — Pittsburprh  Section.  Dec.  18  : 
I'liilaclclphia  Section,  Jan.  8  :  Cleveland 
Section.  Jan.  1"  ;  Chicago  Section,  Jan. 
15  ;  Birmingham  Section,  Jan.  27. 

American  .\.-ssoclation  for  the  Advancement 
of  Science — Cliicago    Dec.   liT-Jan.   1. 

American  Physical  Society  (annual  meet- 
ing)— Cliicago,  Dtc.   :!S-Jan.   1. 

-American  Institute  of  Electrical  Engineers 
— .Xlvron-Clevi-lancl.  Jan.  H  :  Cleveland 
Section.  Dec.  21  :  Seattle  Section,  Dec. 
21:  Portland  (Ore.)  Section.  Jan.  10: 
Boston  Section.  Jan  II  ;  Pitufield  Sec- 
tion. Jan.  2(1 ;  Chicago  Section    J.an.  24. 

Wisconsin  State  Association  of  Electrical 
Contractors  and  Dealers — Milw.Hvikee, 
Jan.   19  and  20. 

Amerirnn  ^Va.sliing  Machine  Association — 
Chicago.  Jan.  19  and  20. 

American  Society  of  Civil  Engineers — Xew 
York,  Jan.    19. 

Western  Association  of  Electrical  Inspect- 
ors— Detroit.   Jan.    25-27. 

Association  of  Municipal  Electrical  Utili- 
ties of  Ontario — Toronto,  Jan.  27  and 
28. 

A.  I.  E.  E.  (Xew  Torit  Section)  and  A.  S. 
M.  E.  (.Metropolitan  Section) — ^KeW 
York,   Jan.    28. 
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Recent  Court 
Decisions 


Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies. 


Contributory  Negligence  in  Vermont. 

— It  is  the  law  in  Vermont,  the  Supreme 
Court  holds  (Bianchi  vs.  Millar),  that 
there  can  be  no  recovery  for  injury  if 
plaintiff's  negligence  contributed  in  the 
least  degree  to  the  accident.  (Ill  At. 
524.)* 

Specific  Complaint  in  Damage  Suit. 
— A  complaint  that  an  employing  com- 
pany failed  to  insulate  and  guard  its 
electrical  appliances  and  negligently 
failed  to  warn  an  employee  who  was 
not  an  electrician  of  the  danger,  and 
also  failed  to  turn  off  the  electric  cur- 
rent while  this  man  was  working  in 
proximity  to  live  apparatus,  stated  a 
cause  of  action,  according  to  the  find- 
ing of  the  Appellate  Court  of  Indiana 
in  Haskell  &  Barker  Car  Company  vs. 
Erickson.  The  court  therefore  refused 
to  reverse  the  verdict  against  the  com- 
pany, which  had  appealed  to  it  be- 
cause the  trial  court  had  overruled  its 
motion  to  make  the  complaint  more 
specific.     (128  N.  E.  466.) 

Fourteen-Year-Old  Law  Becomes. 
Confiscatory. — By  confirming  with  un- 
important modifications  the  report  of 
u  special  master  appointed  to  inves- 
tigate the  questions  at  issue  in  Kings 
County  Lighting  Company  vs.  Nixon, 
the  United  States  District  Court  for  the 
Southern  District  of  New  York  has  de- 
clared unconstitutional  because  con- 
fiscatory the  "80-cent  gas  rate"  laws 
passed  by  the  New  York  Legislature 
in  1906  and  1916,  and  an  injunction 
against  their  enforcement  by  the  Pub- 
lic Service  Commission  was  accordingly 
granted.  While  refusing  to  fix  or  sug- 
gest, directly  or  indirectly,  a  proper 
rate  for  gas,  the  court  hinted  at  its 
power  to  vacate  its  own  injunction 
should  the  plaintiff  endeavor  to  charge 
an  inequitable  rate. 

Value  of  Franchi.ses  in  Rate  Fixing. 
— In  handing  down  the  decision  of  the 
United  States  District  Court  for  the 
Southern  District  jf  New  York  m  Con- 
solidated Gas  Company  vs.  Attorney- 
General,  Judge  Learned  Hand  made 
these  observations  respecting  franchise 
value:  "If  the  franchise  gets  a  value 
because  the  rates  have  not  been  con- 
trolled, the  'reasonable  expectation'  of 
tl  eir  continuance  is  without  basis,  and 
that  IS  the  only  possible  ground  for  a 
vested  interest  in  such  rates.  The  in- 
action of  the  authorities  in  the  past 
gives  no  prescription,  and  without  such 
prescription  the  franchise  can  have  no 
ci'.pital  value  unless  the  very  point  is 
assumed.     That    the    franchise    has    a 


•Thi'  Ifft-hand  numbor«  rcfor  to  the 
volume  and  llie  rlBlit-hiin<l  numbir.s  lo  tlie 
pugc  of  the  National  RoportiT  ."^vHtpni. 


kind  of  value  is,  of  course,  true  enough; 
it  alone  protects  the  'tangibles'  from 
becoming  junk;  but  as  a  part  of  the 
'rate  base'  it  should  never  figure."  (267 
Fed.   231.) 

Illegal  Action  by  Commission  Over- 
ruled.— The  Supreme  Court  of  North 
Dakota  has  held,  in  a  suit  of  the  state 
against  the  Chicago  &  Northwestern 
Railway  Company,  that  a  rate  order 
issued  under  the  seal  of  the  Board  of 
Railroad  Commissioners  and  signed  by 
the  secretary  is  void  for  lack  of  proper 
action,  the  hearing  having  been  'at- 
tended throughout  by  only  one  and  a 
part  of  the  time  by  two  of  the  three 
members  of  the  board  and  no  vote 
having  been  taken  at  a  subsequent 
meeting  of  the  board,  although  it  was 
claimed  that  an  agreement  had  been 
reached.  The  requirements  of  the 
statute,  the  court  held,  had  not  been 
complied  with;  excess  fares  received 
by  the  railroad  must  be  refunded  and 
a  rehearing  held.     (179  N.  W.  378.) 

No  Obligation  on  Company  to  Guard 
Transformers. — In  overruling  excep- 
tions taken  to  the  ruling  of  the  lower 
court  in  Robbins  vs.  Minute  Tapioca 
Company  and  Athol  Gas  &  Electric 
Company  the  Supreme  Judicial  Court 
of  Massachusetts  declared  that  neither 
a  manufacturing  company  making  use 
of  transformers  nor  a  power  company 
which  maintained  these  transformers 
on  the  manufacturing  company's  prem- 
ises was  under  duty  to  a  boy  on  the 
premises,  he  being  a  trespasser,  or  at 
most  a  licensee,  tc  inclose  or  otherwise 
guard  the  transformers.  The  suit  was 
for  damages  because  of  the  death  of  the 
boy,  who  deliberately  touched  wires 
entering  the  transformer.  The  only 
duty  of  the  companies  to  the  boy  was 
to  abstain  from  reckless  conduct  likely 
to  injure  him.  Questions  as  to  the 
safety  of  the  installation  addressed  to 
an  expert  were  rightly  excluded,  that 
being  a  question  for  the  jury,  which 
had  all  the  facts.     (128  N.  E."417.) 

Principles  Applying  to  Determination 
of     Present- Day     Rate     Base. — It    was 

found  by  the  United  States  District 
Court  for  the  Southern  District  of  New 
York  in  a  suit  brought  against  the  At- 
torney-General of  the  state  by  the  Con- 
solidated Gas  Company  that  a  period  of 
two  years,  despite  the  conditions  pro- 
duced by  the  war,  is  sufficient  for  the 
calculation  of  the  cost  of  production 
and  the  rate  base  of  a  public  utility 
for  a  future  time  long  enough  to  call 
for  judicial  action.  In  the  determi- 
nation of  the  rate  base  a  utility  com- 
j.any  is  entitled  to  the  increased  value 
of  capital  due  to  the  increase  in  present 
cost  of  production,  since  the  increased 
valuation  of  the  capital  will,  for  the 
years  of  the  depreciated  dollar,  leave 
the  company  exactly  as  it  was.  The 
iroper  •  landard  for  the  rate  base  being 
the  pre  ent  cost  of  a  substitute  plant  of 
equal  capacity,  age  of  the  present  plant 
should  not  be  a  function  in  the  rate 
base,  although  in  computing  the  rate 
base  from  the  original  cost  depreciation 
is  of  vital  consequence.  (267  Fed. 
2.'31.) 


Commission 
Rulings 

Important  decisions  of  various  state 
bodies  involving  or  affecting  elec- 
tric light  and  power  utilities. 


Cost  of  Money  and  Comparison  of 
Return. — The  increase  in  the  cost  of 
money  and  in  the  return  realized  by 
investors  in  industrial  securities  with 
which  public  utility  securities  must 
compete  in  the  money  market  is  not, 
in  the  opinion  of  the  Indiana  Public 
Service  Commission,  sufficient  to  justify 
an  increase  in  the  rate  of  return  from 
7  to  8  per  cent  in  the  case  of  a  utility 
which  pays  but  5  per  cent  on  all  the 
money  invested  in  its  plant. 

Surrendering  Franchise  in  Return  for 
Indeterminate  Permit. — In  granting  in- 
creased rates  temporarily  to  the  Hope 
Electric  Plant  the  Indiana  Public  Serv- 
ice Commission  asserted  that  the  com- 
pany had  not  surrendered  its  franchise 
in  return  for  an  indeterminate  permit 
because  it  had  not  followed  the  pro- 
cedure for  accomplishing  this  end  laid 
down  in  the  statute,  but  the  commission 
further  declared  that  it  has  power  in 
an  emergency  temporarily  to  alter  ex- 
isting rates  even  where  they  are  fixed 
by  an  unsurrendered  franchise.  A  coai 
cost  of  9  cents  a  kilowatt-hour  was  pro- 
nounced to  be  "ultra-excessive"  and  to 
indicate  inefficiency. 

Adequate  Street  Lighting  a  Public 
Necessity. — The  Pennsylvania  Public 
Service  Commission  has  ordered  the 
Duquesne  Light  Company  to  install 
seven  additional  lamps  on  streets  in 
the  township  of  Penn,  notwithstanding 
that  by  its  contract  with  the  township 
the  company  is  obligated  to  install  ad- 
ditional lamps  only  when  their  dis- 
tance from  one  of  its  circuits  will  not 
be  more  than  500  ft,  whereas  in  the 
case  at  issue  the  distance  is  617  ft. 
The  commission  held  the  extension  re- 
quested by  the  township  to  be  a  public 
necessity  and  that  the  installation  of 
the  lam  lis  would  not  impose  an  undue 
burden  on  the  company. 

Powers  ot  Nebraska  Commission — 
Illegality  ot  Utility  Strikes.— The  Ne- 
braska State  Railway  Commission 
enjoys,  it  asserts,  jurisdiction  on  a 
different  footmg  from  that  of  most 
regulating  bodies  in  that  its  powers  are 
not  limited  except  as  the  field  may  be 
occupied  by  legislation  or  the  matter 
may  be  beyond  the  control  of  the  peo- 
ple themselves.  It  therefore  claims  the 
power  tc  fix  a  wage  scale  for  street- 
railway  employees  adequate  to  attract 
efficient  men  and  prevent  interruption 
of  service  The  state  having  provided 
a  tribunal  for  the  adjustment  of  wage 
disputes,  the  employees  of  a  street  rail- 
way, who  have  undertaken  eiiually  with 
the  stockholders  of  the  company  to 
serve  the  public,  cannot  lawfully  agree 
to  strike. 
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Page  Golsan,  formerly  assistant  to 
the  president  of  the  Great  Western 
Power  Company,  San  Francisco,  Cal., 
and  consulting  enRineer  for  the  Fleish- 
hacker  interests  and  of  the  Western 
office  of  C.  B.  Peters  Company,  Inc., 
exporters,  has  resigned  these  positions 
to  become  associated  with  the  engi- 
neering firm  of  Ford,  Bacon  &  Davis, 
New   York. 

Daniel  N.  Peirce  is  now  associated 
with  the  engineering  department  of 
the  Philadelphia  Klwtric  Company, 
where  he  is  doing  special  work.  Mr. 
Peirce  has  in  recent  years  been  largely 
engaged  in  newspaper  and  publication 
work.  Prior  to  that  he  was  engaged 
in  the  engineering  department  of  the 
Bell  Telephone  Company  of  Chicago. 

W.  H.  Glenn,  vice-president  of  the 
Georgia  Railway  &  I'ower  Company, 
Atlanta,  Ga.,  tendered  his  resignation 
on  Dec.  1,  in  order  to  assume  the 
presidency  of  the  Shippers'  Warehouse 
Company,  a  cotton-compressing  and 
warehousing  corporation.  Mr.  Glenn 
was  associated  with  the  Georgia  Rail- 
way &  Power  Company  for  twenty- 
nine  years,  during  which  time  he  has 
been  connected  with  the  street-railway 
end  of  the  company's  business. 

Charles  Lyman  Hand,  secretary  and 
chief  chemist  of  the  Mitchell-Rand 
Manufacturing  Company,  New  York, 
manufacturer  of  electrical  insulation 
products,  has  relincjuished  his  duties  as 
factory  superintendent  to  devote  his 
entire  time  to  important  research  work 
in  the  chemical  and  allied  fields  for 
his  company.  He  will  be  succeeded  as 
factory  superintendent  by  Joseph  T. 
Lawrence,  chemical  engineer,  formerly 
associated  with  K.  I.  du  Pont  de  Ne- 
rnours  &  Company. 

T.  W.  Flowers  has  resigned  as  sec- 
retary and  treasurer  of  the  Cohoes 
(N.  Y.)  Power  &  Light  Corporation  to 
become  associated  with  the  .1.  G.  White 
Management  Corporation  as  assistant 
auditor  of  the  Manila  (P.  I.)  Electric 
Company.  Mr.  Flowers  has  been  asso- 
ciated with  the  accounting  section  of 
the  electric  industry  for  the  past  twelve 
years,  entering  the  business  with  the 
Brooklyn  Edison  Company.  He  occu- 
pied the  position  of  general  accountant 
for  that  company  on  Dec.  1,  1918,  when 
he  resigned  to  go  to  Cohoes. 

Ernest  Hagenlorker,  for  the  past 
year  and  a  half  associated  with  Frazar 
ii  Company,  New  Y'ork,  exporters  and 
importers,  has  been  transferred  to  the 
Tokio  (Japan)  office  of  Sale  &  Frazar, 
Ltd.  He  will  be  :'onnecteii  with  the 
engineering  department  of  that  firm, 
handling  design  and  specification  work, 
particularly  of  machine  tools  and  loco- 
motives. Mr.  Hagenlocher  was  a  mem- 
ber of  the  engineering  staff  of  the  J.  G. 
White  Engineering  Corporation  for  five 
years,  during  which  time  he  served  as 
resident  electrical  engineer  on  the 
United  States  Nitrate  Plant  No.  1  at 
Sheffield,  Ala.  He  was  graduated 
from  the  University  of  Pennsylvania 
in  1911  and  for  two  years  acted  as  in- 
structor in  electrical  engineering  at 
that  university. 


Men 
of  the  Industry 


*'hang<*H   in    I'ersonncl 

and    Position — 

Biographical    Notc^ 


W.  T.  O'Connell  has  resigned  as  esti- 
mator and  designer  for  the  electrical 
division  of  the  Panama  Canal  to  en- 
ter the  construction  engineering  de- 
partment of  the  General  Electric  Com- 
pany of  Schenectady,  N.  Y. 

O.  P.  Hood,  the  chief  mechanical  engi- 
neer of  the  United  Stiites  Bureau  of 
Mines,  has  been  appointed  the  repre- 
sentative of  that  bureau  on  the  Super- 
power Survey.  lie  brings  to  the  or- 
ganization a  familiarity  with  many  of 
the  mechanical  problems  involved  in  the 


plan.  In  addition,  he  has  an  intimate 
knowledge  of  fuel  utilization  and  of  the 
by-products  industry. 

C.  M.  Harris,  heretofore  manager  of 
the  railroad  shop  section  of  the  in- 
dustrial department,  Westinghouse 
Electric  &  Manufacturing  Company,  has 
been  appointed  vice-president  of  the 
Hagerstown  &  Frederick  Railways 
Company,  which  operates  interurban 
railways  and  central  stations  in  Mary- 
land. Mr.  Harris  was  graduated  from 
Pennsylvania  State  College  in  1901  as 
an  electrical  engineer  and  has  handled 
the  electrical  business  of  the  Westing- 
house  railroad  shops  for  a  number  of 
years.  He  was  made  manager  of  the 
railway  shop  section,  industrial  depart- 
ment, last  spring. 

J.  G.  Menut  has  been  appointed  gen- 
eral manager  of  the  Vermont  Hydro- 
Electric  Corporation,  with  headquarters 
at  Rutland,  Vt.  Mr.  Menut  is  a  native 
of  Vermont  and  has  had  more  than 
twenty  years'  experience  in  public 
utility    administration.      For    the    past 


year  he  has  been  at  Easton,  Pa.,  as 
manager  of  the  Pennsylvania  Utilities 
Company  and  Easton  Gas  Works.  Prior 
to  that  period  he  was  general  manager 
of  the  Colonial  Power  Company  and 
Claremont  Power  Company,  of  Spring- 
field, \'t.,  and  Claremont,  N.  H.,  since 
merged  with  the  Vermont  Hydro-Elec- 
tric property.  The  local  central-sUition 
property  at  Rutland  will  also  be  under 
the  general  management  of  Mr.  Menut. 
George  N.  Brown,  until  recently  elec- 
trical engineer  of  the  New  York  State 
Railways,  Syracuse-Utica  lines,  has 
been  appointed  district  manager  of  the 
•New  S'ork  office  of  the  Pittsburgh 
Transformer  Company.  Mr.  Brown 
came  to  his  new  position  from  the  engi- 
neering department  of  the  Brooklyn 
Edison  Company.  Twelve  and  a  half 
years  ago  he  was  graduated  from  Cor- 
nell University,  where  he  took  a  course 
in  electrical  engineering.  He  immedi- 
ately thereafter  began  railway  work. 
In  November,  1910,  he  became  con- 
nected with  the  Boston  &  .Maine  Rail- 
road and  took  part  in  the  Hoosac 
tunnel  electrification,  afterward  acting 
as  switchboard  operator  in  the  North 
Adams  power  plant.  In  May,  1912,  he 
became  assistant  engineer  of  the  three 
lines  which  now  form  the  Syracuse- 
Utica  division  of  the  New  York  State 
Railways.  He  was  later  promoted  to 
be  electrical  engineer  of  these  lines. 
During  the  war  Mr.  Brown  served  as 
a  first  lieutenant  of  engineers  and  was 
later  promoted  to  the  rank  of  captain. 
He  went  overseas  in  the  spring  of  1918 
and  was  with  the  British  in  Flanders 
and  later  with  the  American  E.xpedi- 
tionary  Force  at  St.  Mihiel  and  in  the 
Argonne. 


Ernest  R.  Woodbury,  manager  of  the 
Salem  (N.  H.)  Electric  Light  Company, 
(lied  recently  at  his  home  in  Salem. 

John  Guest,  the  patentee  of  an  ar- 
rangement for  leading  wires  into  in- 
candescent lamps  to  conserve  platinum, 
died  Nov.  29,  at  his  home  in  Brooklyn. 
N.  Y. 

Frederick  B.  Eaves,  assistant  general 
sales  manager  of  the  Bryant  Electric 
Company,  Bridgeport,  Conn.,  died  sud- 
denly on  Dec.  12.  Mr.  Eaves  was  a 
graduate  of  Harvard  University,  class 
of  1905,  and  had  been  connected  with 
the  Bryant  company  for  over  nine 
years.  Until  1918  he  was  field  repre- 
sentative of  the  company  in  New  Eng- 
land and  New  \*ork  State.  During  the 
war  he  served  in  the  electric  power 
and  equipment  division  of  the  War  In- 
dustries Board,  ha\'ing  charge  of  the 
question  of  essentials  as  it  related  to 
the  electric  jobbing  industry  of  the 
country.  Soon  after  the  signing  of  the 
armistice  he  returned  to  the  service  of 
the  Bryant  company,  and  in  1919  he 
made  an  extended  trip  through  Europe 
as  a  special  representative  of  the  com- 
pany's export  department. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies— Notes  on  Industrial  Activities 

and  Business  Methods 


Pamplilets  on  Trade  Acceptances 
for  Distribution 

IN  ITS  endeavor  to  assist  in  every  viray  possible  at  this 
time  of  credit  strain,  when  it  is  needful  for  banks 
and.  business  men  to  have  their  assets  in  liquid  shape, 
the  American  Acceptance  Council  announces  that  it  has 
for  distribution  a  comprehensive  series  of  pamphlets  on 
bankers'  and  trade  acceptances.  These  publications  may 
be  purchased  and  copies  are  available  in  small  or  large 
quantities  upon  application  to  the  council.  For  some  time 
the  electrical  industry  has  been  using  trade  acceptances  to  a 
certain  degree  and  to  a  constantly  increasing  extent,  but 
without  doubt  their  use  would  become  more  general  were 
the  trade  more  familiar  with  their  workings  and  advan- 
tages. One  method  for  gaining  this  familiarity  is  that 
here   outlined.  

Favorable  Outlook  Seen  in  Cotton  Belt 

ONE  of  the  foremost  electrical  supply  jobbers  in  the 
Southern  cotton  belt,  in  looking  forward  into  the  com- 
ing year,  has  sounded  a  rather  optimistic  note  as 
regards  business  in  the  electrical  industry  m  that  section  in 
the  near  future. 

"We  believe  that  the  outlook  in  our  territory  for  1921  is 
good,"  he  says.  "Cotton  is  the  foundation  of  everything,  but 
cotton  prices,  although  low,  seem  to  have  reached  the 
bottom  and  a  certain  amount  of  stability  is  bound  to  exist. 
Operations  which  ceased  temporarily  must  be  resumed  even 
on  a  lower  economic  basis,  and  the  resumption  of  work  com- 
pels necessary  purchasing  at  least. 

"Electrical  apparatus  and  electrical  devices  bear  an 
important  part  in  operations  and  in  the  daily  life  of  the 
operators  and  the  farmers.  The  market  for  these  will  con- 
tinue to  be  on  the  increase  until  the  field  is  more  thoroughly 
developed  than  at  present.  The  period  of  education  is  in 
full  swing  in  this  section  of  the  country,  whereas  in  the 
North  the  education  is  nearer  completion.  The  North  has 
more  nearly  reached  the  point  of  saturation,  while  in  the 
South  they  have  just  begun  to  climb." 


German  Manufactures  Showing  Up 
in  Foreign  Trade 

To  SHOW  the  extent  to  which  German  electrical  man- 
ufacturers have  come  back  into  their  export  market, 
recent  reports  show  a  few  interesting  contracts  which 
have  just  been  closed  by  German  manufacturers  to  supply 
electric  materials  for  foreign  use.  The  German-Chilean 
firm  Saavedra  Benard,  representing  the  Maschinenfabrik 
Augsburg-Niirnberg  A.  G.,  has  closed  a  contract  with  the 
Chilean  government  for  eight  electric  cranes  of  3-ton 
capacity  each  and  fourteen  cranes  of  IJ-ton  capacity.  These 
are  intended  for  u:;c  in  the  harbor  of  Valparaiso,  and  the 
purchase  price  is  given  as  1,200,000  gold  pesos.  This  is  said 
to  bo  the  first  large  government  order  from  Chile  since  the 
war.  The  Norddeutsche  Seekabelwcrk  Noordam  has  re- 
ceived an  order  from  the  Dutch  government  for  cables  for 
the  Dutch  Indies,  which  will  keep  the  works  fully  employed 
for  several  months. 

An  order  for  electric  cables  from  the  Swiss  government 
has  been  placed  with  Siemens  &  Halske,  amounting  to 
2,.500,000  francs.  This  order  has  been  given  for  immediate 
delivery.  It  is  stated  that  Siemens  &  Halske  had  the  cables 
ready   for   the   German   Telegraph   Administration,   which, 


however,  withdrew  from  the  contract  in  favor  of  the  export 
to  Switzerland. 

The  same  company  has  received  a  large  order  for  electric 
machinery  for  Chinese  mines,  railroads  and  industrial  estab- 
lishments. This  order  has  been  secured  in  competition  with 
American,  English  and  French  manufacturers,  which  have 
been  considerably  underbid  by  Siemens  &  Halske. 

The  A.  E.  G.  has  received  an  order  from  the  north  of 
England  for  electric  material  amounting  to  £200,000,  to 
equip  a  plant  with  genei-ators,  motors,  switchboards  and 
other  apparatus.  Another  English  order  has  been  given  to 
the  Orenstein  &  Koppel  A.  G.  for  mine  equipment  and 
narrow-gage  railroads,  and  still  another  to  the  Linke- 
Hoffman  Werke,  one  of  the  largest  railway-car  building 
works  in  Germany,  for  special-purpose  machinery. 

For  the  Russian  Soviet  government  the  German  electrical 
industry  has  also  lately  received  orders  which  have  aroused 
considerable  attention.  Among  these  was  one  for  1,500,000 
incandescent  lamps.  Difficulties  have,  however,  arisen  with 
regard  to  payment,  it  seems,  which  are  not  yet  settled  and 
which  are  not  likely  to  be  overcome,  although  it  is  stated 
that  the  Soviet  government  is  prepared  to  pay  in  gold.  The 
Soviet  government  is,  however,  unable  to  produce  a  guar- 
antee in  specie  and  wants  to  keep  open  an  alternative  to 
pay  by  rail  and  raw  material. 


Transformers  in  Good  Demand 

ALTHOUGH  the  demand  for  transformers  is  somewhat 
reduced  as  regards  new  orders  in  comparison  with 
^the  business  of  last  summer  and  spring,  a  substan- 
tial output  is  coming  through  the  manufacturing  plants. 
This  class  of  apparatus  appears  less  susceptible  to  trade 
fluctuations  than  many  other  products.  In  one  of  the  larger 
transformer  factories  recently  visited  by  a  representative 
of  the  Electrical  World  practically  full-time  production 
was  under  way  and  full  use  was  being  made  of  the  oppor- 
tunity to  complete  various  sizes  of  distribution  transform- 
ers for  stock  deliveries.  Raw  material  is  coming  into  the 
factories  at  a  better  rate  than  for  some  time,  although  it 
is  only  within  the  past  two  or  three  weeks  that  conditions 
have  been  so  good  that  output  could  be  pushed  without 
much  fear  of  shortages  disturbing  production  schedules. 
Even  now  no  great  excess  of  materials  of  all  classes  exists. 
Power  transformers  are  not  generally  stocked,  and  deliv- 
eries here  run  from  a  normal  of  three  to  four  months  up 
to  five  or  six  months,  depending  largely  upon  the  existence 
of  back  orders.  Typical  deliveries  in  distribution  trans- 
formers range  now  from  stock  to  about  eighteen  weeks. 

The  future  course  of  prices  is  not  well  defined  as  yet. 
although  some  of  the  materials  entering  into  manufacture 
have  been  reduced.  There  are  still  stocks  of  raw  materials 
to  be  worked  up  which  were  purchased  in  good  faith  at 
higher  levels  than  prevail  today,  and  there  has  been  little 
tendency  toward  reduced  labor  costs  in  this  field.  Trans- 
former manufacturers  point  out  that  at  no  time  did  prices 
follow  the  advance  of  raw-material  costs  to  their  peak, 
and  the  inci-eases  established  were  moderate  in  compari- 
son with  many  commodities. 

No  very  tlecided  drop  in  quotations  is  anticipated  for  the 
immediate  future.  Much  study  is  being  given  to  the  ma- 
terials of  transformer  manufacture  and  the  problem  of  ob- 
taining insulating  paper  of  a  higher  degree  of  dielectric 
strength  is  a  live  one  among  designing  engineers.  In 
some  cases  it  has  become  necessary  to  purchase  this  ma- 
terial at  prices  comparable  to  the  cost  of  the  higher  grades 
of  writing  paper,  and  the  problem  of  avoiding  metallic 
2.16 
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particles  revealed  only  by  the  microscope  and  by  electrical 
tests  is  one  of  considerable  moment.  By  and  large  this 
branch  of  the  industry  is  holding  its  own  very  satisfactorily 
considering  conditions   in   many   other  fields. 


Practical  Iiistriiction8  in  BoxiiiK 
and  Crating 

IN  AN  effort  to  save  shippers  and  manufacturers  an 
estimated  daily  loss  of  $.")00,000  due  to  poor  packing  and 
to  the  use  of  expensive  and  improperly  designed  con- 
tainers for  all  classes  of  domestic  and  foreign  shipments, 
the  Forest  Service  of  the  United  States  Department  of 
.Agriculture  has  been  con<lucting  mechanical  tests  and  com- 
mercial research  at  the  Forest  Products  Laboratory,  Madi- 
son, Wis.,  since  1915.  As  a  result  of  this  work  a  practical 
training  course  in  boxing  and  crating  has  been  laid  out 
and  in  five  and  one-half  days  the  students  are  taught  how 
to  make  efficient  containers  which  will  deliver  the  contents 
in  a  satisfactory  condition  at  a  minimum  cost.  The  dates 
set  for  the  starting  of  the  ne.xt  three  courses  are  Jan.  10, 
March  7  and  May  2,  1921.  A  co-operative  fee  of  $100  pay- 
able to  the  Forest  Products  Laboratory  is  charged  to  cover 
part  of  the  cost  of  the  instruction. 


Further  Steel  Price  Cuts  by  Independents 

As  YET  there  has  been  little  reaction  in  buying  to  the 
recent  price  cuts  made  by  independent  steel  producers 
'•bringing  the  price  level  of  many  of  their  products 
down  to  the  quotations  of  the  U.  S.  Steel  Corporation.  De- 
mand for  sheets,  bars,  shapes,  wire  products,  etc.,  continues 
light,  and  independent  mills  are  further  curtailing  their 
output,  which  in  many  cases  now  averages  only  50  per  cent 
or   less   of  capacity. 

The  gap  between  prices  of  the  corporation  and  independ- 
ents has  been  further  closed  as  more  of  the  independents 
fall  in  line  and  price  cuts  on  additional  products  have  been 
made.  Sheets  is  the  latest  item  on  which  fhe  independent 
market  has  dropped.  The  base  price  of  "3.55  cents  for  blue 
annealed,  4.35  cents  for  black  and  5.70  cents  for  galvaniiied 
sheets  is  now  quotable  for  both  the  independents  and  the 
U.  S.  Steel  Corporation.  Pipe  is  now  the  only  product  which 
presents  two  market  levels  as  demand  for  pipe  has  con- 
tinued with  no  let-up.  Consequently  the  independents  still 
maintain  their  prices  at  about  $7  per  ton  over  the  corpora- 
tion list. 

Weak  Miirket  for  Insulation 

CURRENT  weakness  in  the  market  for  insulation  of 
all  sorts  apparently  is  felt  by  one  manufacturer  as 
much  as  another.  Consumer  demand  is  of  the  light- 
est hand-to-mouth  variety,  even  repair  shops  now  having 
ceased  to  buy.  Electric  railways,  in  spite  of  the  immi- 
nence of  winter,  bringing  necessary  repairs  to  equipment,  are 
not  as  yet  providing  for  their  needs  in  such  lines  as  tapes, 
varnished  cloth,  etc. 

Foreign  buying  is  as  badly  off  as  domestic  demand,  pres- 
ent exchange  rates  being  largely  held  responsible.  Reports 
are  received  that  foreign  competition  is  now  starting  to 
make  itself  felt.  Samples  of  insulation  material  that  are 
said  to  compare  favorably  with  the  product  of  home  manu- 
facturers have  been  received  in  this  country  with  a  view 
toward  introducing   them    in   the   American   market. 

The  general  attitude  of  consumers  at  present  is  to  await 
lower  prices.  Even  some  manufacturers  are  holding  off 
buying  raw  material  in  view  of  the  uncertain  condition  of 
the  market.  Stocks  of  finished  insulation  with  large  con- 
sumers are  said  to  be  low,  however,  and  hence  producers 
feel  optimistic  regarding  a  return  to  normal  business  before 
spring.  At  the  factories  inventories,  though  in  ample  shape 
to  care  for  customers'  current  needs,  are  not  very  large, 
as  the  policy  of  manufacturers  has  been  to  avoid  stocking 
high-priced  material  on  a  declining  market. 

Deliveries  are  about  all  that  can  be  desired.  Virtually 
all  standard  material  can  be  shipped  from  stock,  though 
how  long  this  condition  would  obtain  with  a  good  volume 
of  orders  is  a  question.     Prices  have  slumped  considerably 


following  the  falling  off  in  demand  and  lower  raw  mate- 
rial costs.  Varnish  gums,  shellac,  linseed  oil,  etc.,  have 
eased  off  in  price,  consequently  insulating  paints  and  var- 
nishes are  lower.  Spot  cotton  at  this  writing  is  quoted  at 
161  cents  and  the  low  levels  of  the.se  materials  have  been 
reflected  in  a  drop  of  from  15  to  20  per  cent  on  varnished 
cambric  and  silk,  and  about  20  per  cent  on  armature  twines 
within  the  last  month.  Tapes,  though  not  reduced  by  all 
manufacturers,  are  lower,  and  friction  and  rubber  tape 
have  dropped  materially.  On  the  other  hand,  paper  insulat- 
ing material  has  undergone  no  change,  as  the  market  for 
paper  is  still   undersupplied. 


New  Corporation  to  Broaden 
Export  Field 

^CORPORATION  to  be  known  as  the  Foreign  Trade 
/-%  Financing  Corporation  will  be  launched  immediately, 
^  -^it  IS  announced,  as  the  result  of  a  conference  of  rep- 
resentatives of  agriculture,  finance  and  business  from  all 
parts  of  the  United  States  called  by  the  president  of  the 
American  Bankers'  Association  in  Chicago  on  Dec.  10  and 
11.  To  quote  from  the  resolutions  passed  at  that  meeting: 
"The  operation  of  this  organization  will  result  in  the 
broadening  of  the  ex|)ort  market,  thus  relieving  this  coun- 
try of  surplus  stocks  of  all  kinds,  with  the  result  of  stabiliz- 
ing prices  and  benefiting  all  lines  of  trade,  agriculture  and 
manufacturing,  and  will  have  an  especial  tendency  to  encour- 
age production." 

A  capital  of  $100,000,000  was  authorized,  giving  a  poten- 
tial cajjacity  of  one  billion  dollars  under  the  Edge  act. 
under  which  the  corporation  will  be  organi.-'.ed.  Among 
the  committee  of  thirty  named  to  supervise  the  formation 
of  the  corporation  are  found  the  names  of  Herbert  Hoover 
and  E.  M.  HeiT.  president  of  the  Westinghouse  Electric 
&  Manufacturing  Company.  It  is  the  intention  to  get  this 
organization  to  a  functioning  point  at  a  very  early  date, 
and  the  entry  of  such  a  force  in  the  export  finance  field 
should  go  a  long  way  toward  brightening  up  conditions  in 
all  lines  of  manufacturing. 


The  IVleliil  Market  Situation 

THE  copper  market  shows  a  firmer  tone  following  the 
recent  dip  under  the  price  of  14  cents  delivered,  at  which 
copper  is  now  firmly  held  for  nearby  shipment.  The  im- 
provement does  not  seem  to  be  due  to  any  large  increase 
ill  buying,  however,  for  though  there  are  small  day-to-day 
orders    being    placed    general    demand    remains    weak. 

Producers  are  showing  no  anxiety  to  sell  and  refuse  to 
shade  their  current  price  of  14  cents  per  pound  delivered, 
which  price  also  holds  for  the  first  quarter  of  next  year. 
There  is  little  demand  in  the  outside  market,  where  deal- 
ers are  quoting  on  a  level  with  producers  for  prompt  ship- 
ment  but  are   asking    141    cents   for   first-quarter  delivery. 

Lead  presents  a  quiet  market,  though  the  price  holds 
firm,  but  zinc,  following  its  recent  upward  flurry,  weakened 
more  than    l   cent.     Tin  also  declined   slightly. 


NEW  VORK 

METAL 

MARKET  PRICES 

t-'oppf-r 

— December  ^^ 
£        ■     d 

.—December  IJ— 
£         •       d 

I.ODdon,  atAncUrd  spot.    . 

79        S      0 

Cents  per  Pound 

76      15        0 
Cents  per  Pound 

I'rinip  Like 

Kliitrolytic 

Ca-Iing 

Wire  base 
l.tad,  trust  price 
.\ntimony 

N..minnl  14  00 

14  00 

13   25 

17  00 

5  00 

5  70 
43  00 
II   50 

6  75 
34  37) 
32  90 

Kominst  14  25 
(4  00 
13  25 
17   00 

5  00 

5  50 

43   00 

II    50 

Zinc,  spot 

Tin 

Aluminum.  98  to  99  per  eeot 

6  40  0  50 
33  75 
32  90 

OLD 

METALS 

Cents  per  Pouaa 

Cents  per  Pound 

Heavy  copper  and  wire 

Hra:*.^.  heavy 

Bra^."*.  liaht     .... 
lf.\d.  heavy 
Zinc,  old  scrap 

10  75   II   25 
6  00     6  50 
4  50     5  00 
4  00     4  50 
3  75     4  00 

II  00  II  50 

0  00-  6   50 
4    ^0      5  00 
4  00     4  25 
3.50     }  75 
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The  Week 

IN  TRADE 


As  WOULD  be  expected,  the  demand  for  seasonable 
material  has  been  good,  although  in  general  it  has 
'  not  been  up  to  last  fall's  expectations.  Household  heat- 
ing appliances  are  selling  well  and  motor-driven  appliances 
are  selling  fairly  well,  and  in  all  probability  few  heating 
appliances  will  be  left  over  by  the  opening  of  the  year — 
not  because  of  excessive  buying  but  because  of  insufficient 
stocks.  Little  change  in  demand  for  the  general  run  of 
wiring  materials  is  reported. 

.Jobbers  are  buying  little  in  an  effort  to  keep  inventories 
low,  and  dealers  are  buying  only  as  necessary  for  the  same 
reason.  Stocks  as  a  whole  are  improving  because  trans- 
portation is  good;  in  fact,  there  is  more  car  surplus  now 
than  at  any  time  this  year.  Pipe  seems  to  be  shortest  of 
any  of  the  items.  Lamp  sales  are  very  good,  and  stocks 
of" certain  sizes  are  spotty,  although  stocks  as  a  whole 
are  good. 

Collections  show  no  change,  but  constant  following  of 
accounts  is  keeping  the  credit  situation  from  falling  lower. 


NEW  YORK 

Little  or  no  change  in  existing  conditions  is  evident  to 
indicate  a  returning  market.  A  fair  volume  of  goods  is 
moving  somewhere,  however,  though  the  ultimate  destina- 
tion is  not  exactly  clear.  As  evidence  of  this  current  busi- 
ness comes  word  from  another  large  jobber  that  sales 
for  November  exceeded  the  con-esponding  month  in  1919. 
Sales  to  industrials  for  maintenance  work  are  fairly  large, 
but  demand  from  the  building  industry  is  exceedingly  small. 

Lamp  sales  are  excellent,  and  the  demand  for  conduit 
is  also  good.  Buying  of  electric  heaters,  washing  ma- 
chines and  vacuum  cleaners  has  slumped,  however,  due 
both  to  a  wave  of  retrenchment  and  to  expectations  of 
lower  prices.  In  spite  of  the  heavy  sales  of  appliances 
and  specialties  which  are  reported  with  no  let-up  by  one 
of  the  leading  local  department  stores,  it  remains  a  ques- 
tion whether  the  Christmas  trade  will  be  up  to  normal. 
The    majority   apparently   holds   that   it    will   not   be. 

Collections  are  being  closely  watched  and  pushed  hard, 
but  the  situation  remains  unfavorable.  Surplus  stocks, 
which  in  some  instances  are  still  reported,  seem  to  be 
mostly  on  specialties.  Staple  lines  are  down  to  a  fairly 
normal  inventory  level. 

A  decline  of  6  per  cent  in  the  number  of  workers  in 
New  York  State  factories  from  October  to  November  is 
indicated  in  the  Industrial  Commission  report. 

Flexible  Armored  Conductor. — Although  here  and  there 
jobbers  report  an  increase  in  sales  demand  for  the  most 
part  is  weak.  Stocks  on  the  whole  are  down  to  a  normal 
level,  with  a  current  price  of  $80  to  $85  net  for  No.  14 
two-wire  in  lots  of  HfiOO  ft. 

Conduit. — A  few  jobbers  have  noted  a  falling  off  in  sales, 
but  the  general  demand  remains  strong.  Most  stocks  are 
good,  though  a  few  houses  are  still  short  on  many  sizes. 
One-half-inch  black  ranges  in  price  from  $78  to  $86  net, 
depending  upon  the  quantity,  the  lower  price  being  for 
quantities  over  .'5,000  ft.,  and  the  higher  for  under  2, .'500  ft. 
'Three-quarter-inch  black  likewise  ranges  from  $103  to  $115. 

Lamps. — Sales  are  excellent  and  stocks  are  generally 
in  good  shape  to  meet  the  demand,  though  the  supply  of 
some  jobbers  is  spotty.  Most  shortage  is  found  in  the  sup- 
ply of  round-bulb  lamps. 

Vacuum  CleanerH. — Just  now  the  Christmas  demand  is 
causing  sales  to  hold  up  fairly  well,  but  this  is  considered 
temporary,  as  the  general  demand  has  slumped  decidedly. 
Stocks  are  ample.  The  "Universal"  cleaner  has  been  re- 
duced from  $59.50  to  $50,  list  price. 


Christmas-Tree  Lighting  Outfits. — Manufacturers  report 
a  good  year  for  sales,  but  with  jobbers  demand  is  not  extra 
heavy.  Lamps  are  plentiful,  except  perhaps  those  of  the 
fancy  type,  and  there  is  a  large  amount  of  low-priced 
Japanese  material  on  the  market. 

Heaters. — Demand  is  conceded  to  fall  below  expectations, 
the  absence  of  cold  weather  apparently  accounting  for  the 
lack  of  sustained  buying.  The  supply  is  ample  for  all 
needs. 

Dry  Cells. — Stocks  are  in  good  shape  to  meet  the  nor- 
mally heavy  volume  of  demand  which  is  felt  during  the 
holiday  season.  Prices  remain  steady,  No.  6  bringing  36 
cents  net  in  barrel  lots. 

Washing  Machines. — Demand  has  dropped  off  consider- 
ably, though  some  jobbers  still  report  fairly  good  sales. 
The  general  buying  public  seems  to  expect  lower  prices 
and  will  not  buy.  Small  motors  are  no  longer  holding  up 
the  supply  of  washers,  and  these  are  now  plentiful. 


CHICAGO 

Locally  conditions  are  unchanged.  Christmas  trade,  be- 
ginning at  least  a  week  late,  is  proceeding  in  enormous 
volume,  but  the  start  was  so  tardy  as  to  render  the  possible 
total  below  expectations.  A  certain  feeling  of  improve- 
ment is  noted  in  the  construction  field.  It  is  hard  to  analyze 
and  seems  to  be  based  more  on  the  idea  that  the  pefiod 
of  stress  is  drawing  to  a  close  rather  than  on  any  con- 
crete fact.  Jobbers  made  reductions  in  the  prices  of  build- 
ing materials  a  week  ago,  and  this  should  tend  to  accelerate 
the  progress  of  small  jobs. 

Collections  remain  difficult.  Concerns  covering  the  entire 
country  report  the  Middle  West  as  appreciably  slower  than 
either  the  East  or  the  West.  This  is  due  to  the  difficulties 
in   which   the   agricultural   interests   find   themselves. 

Motors. — Stock  conditions  continue  to  improve,  those  sizes 
which  it  has  been  hardest  to  obtain  now  being  easier.  In- 
quiries from  the  railroads  continue,  but  purchases  from 
this  source  are  almost  negligible.  Manufacturers,  still  be- 
hind in  deliveries  of  certain  sizes,  are  continuing  operations 
and  show  every  sign  of  confidence  in  the  future. 

Meters. — The  utmost  efforts  of  manufacturers  have  so 
far  failed  to  produce  meters  in  sufficient  quantity  to  sup- 
ply the  demand.  All  plants  are  i-eported  as  working  full 
time  and  with  a  comfortable  volume  of  orders  on  the  books. 
Deliveries  range  from  six  weeks  to  three  months. 

Instruments. — While  demand  is  much  lessened  in  the  last 
few  weeks  all  jobbers  still  report  many  unfilled  orders  and 
manufacturers  are  working  under  pressure  to  supply  old 
requirements.  This  line,  requiring  the  finest  of  materials 
and  highly  skilled  workmen,  has  felt  no  demand  for  lowered 
prices. 

Lamps. — Despite  the  lack  of  new  construction  the  volume 
of  business  in  lamps  is  very  gratifying.  This  is  largely  be- 
cause stocks,  so  seriously  depleted  during  the  eighteen 
months  just  passed,  have  not  yet  been  built  up  to  normal. 
Production  is  proceeding  at  a  high  rate,  and  receipts  are 
clearing  rapidly  through  jobbers'  hands.  Some  price  ad- 
vances are  recorded  in  special  types. 

Fans. — It  is  reported  that  one  or  two  advances  in  list 
have  been  quoted  by  manufacturers,  based  on  high  produc- 
tion costs.  The  tendency  on  the  part  of  the  jobber  is  to 
resist  any  advance,  and  but  few  orders  are  being  booked 
on  the  new  basis.  The  advance  is  said  to  amount  to  $1.25 
on  a  fan  costing  $16.  Jobbers'  stocks  are  all  in  fair  shape, 
and  dealers  are  showing  no  anxiety  to  increase  holdings. 

Porcelain. — With  the  exception  of  heavy  insulators  all 
porcelain  products  are  getting  easier.  Knobs,  tubes  and 
cleats,  firm  in  price,  arc  now  obtainable  in  reasonable 
quantities  for  immediate  delivery  and  indications  are 
that  with  enlarged  factories  future  demands  will  be  met 
promptly. 

Appliances. — As  was  to  be  expected  during  the  Christ- 
mas season  sales  of  all  appliances  are  reaching  a  high 
figure.  This  is  particularly  felt  in  the  case  of  washing 
machines,  which  are  enjoying  heavy  sales  in  all  sections, 
of  this  territory. 


December  18,  1920 


ELECTRICAL     WORLD 


1239 
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Little  change  appears  in  the  volume  of  trade  this  week 
compared  with  last.  Althoutrh  jobbers'  stocks  are  some- 
what spotty  a  general  condition  of  oversupply  exists  and 
buying  from  the  manufacturers  is  rather  inactive  except 
in  some  ap|)liance  lines.  Prices  are  still  firm,  barring  weak- 
ness in  insulated  wire.  Collections  are  fairly  good  this 
week  and  are  being  kept  up  well.  Deliveries  are  highly 
satisfactory  from  the  buyer's  side.  Building  operations 
are  slow  and  little  new  work  is  in  sight  at  present.  Re- 
placement orders  are  being  handled  in  good  volume  and 
many  back  orders  are  being  cleaned  up  also.  A  wage  cut 
of  22J  per  cent  is  announced  in  some  of  the  larger  textile 
centers. 

Street-Lighting  Equipment. — Manufacturers  are  booked 
about  two  months  ahead.  Prices  are  steady  and  new  busi- 
ness is  not  up  to  normal.  The  expiration  of  contracts, 
however,  tends  to  develop  orders  independently  of  general 
business  conditions. 

Motors. — Back  orders  are  occupying  the  attention  of 
manufacturers  and  deliveries  show  much  variation.  Small 
motors  of  3-hp.  to  5-hp.  rating  are  hardest  to  obtain  at 
present,  representative  deliveries  running  around  twenty- 
si.\  weeks.  Many  hold-ups  and  cancellations  are  slowing 
down  shipments.  Odd  lots  of  motors  are  furnishing  quick 
deliveries  here  and  there.     Prices  are  firm. 

Rigid  Conduit. — Stocks  are  uneven  and  prices  none  too 
certain.  The  demand  is  only  fair  in  view  of  the  relatively 
low  volume  of  construction  work   now   being  handled. 

Fixtures  and  Portable  l.amp.s. — .-X  good  sale  is  reported 
and  much  business  is  coming  through  via  the  old  house- 
wiring  route.  Sharp  competition  is  evident  in  the  retail 
trade,  where  stocks  are  large  and  some  price  cuts  are  ap- 
parent. 

Wire. — Rubber-covered  No.  14  wire  is  weak,  quotations 
being  $9  per  1,000  ft.  in  1,000-ft.  lots.  Weatherproof  base 
is  23  cents,  bare  base  being  19  cents.  The  demand  is  not 
very  active  and  stocks  are  of  liberal  size. 

Christmas-Tree  Outfits. — Trade  is  not  up  to  last  year's 
but  fair  sales  are  nevertheless  being  made.  In  lots  of 
twelve  an  eight-lamp  outfit  is  quoted  around  $2  each. 
Stocks  are  easily  meeting  the  demand. 

Flexible  Armored  Conductor. — Xo.  14  single-strip  is 
quoted  at  $85  in  1,000-ft.  lots.  Sluggish  movement  is  ap- 
parent. 

Dry  Cells. — Business  is  fairly  good,  though  not  up  to 
the  summer  sales  volume.  No.  6  cells  are  quoted  at  $37.35 
per  100  and  the  ignition  type  at  $38.3.5.  No  complaints  are 
heard  now  as  to  difficulty  of  supply  or  delivery. 

Appliances. — Toasters,  percolators  and  flatirons  are  mov- 
ing well.  A  substantial  holiilay  trade  is  e.xpected  in  the 
more  ornamental  and  smaller  devices.  Prices  are  steady. 
Radiators  are  moving  well,  and  owing  to  hand-to-mouth 
ordering  by  jobbers  a  shortage  after  Jan.  1  would  not  be 
surprising.  One  manufacturer  had  less  than  4,000  in  stock 
Monday. 

ATLANTA 

Business  in  general  continues  rather  slow.  There  is  a 
feeling  that  the  worst  of  business  conditions  has  passed 
and  that  from  now  on  till  early  spring  conditions  will  slowly 
improve  and  that  they  will  be  on  a  normal  footing  by  the 
middle  of  March.  A  number  of  textile  mills  that  had 
shut  down  have  recommenced  operation,  some  of  them  with 
wage  reductions.  Government  reports  show  that  most  of 
the  ginning  has  been  completed,  and  as  soon  as  the  price 
of  the  staple  rises  the  crop  will  undoubtedly  begin  to  move, 
thus  opening  up  business  in  general.  Retailers  report  the 
holiday  trade  on  the  increase  and  are  more  optimistic  re- 
garding the  outlook  for  the  remainder  of  the  year,  though 
it  is  apparent  that  the  Christmas  trade  will  not  be  so 
heavy  as   anticipated   in   the   early   fall. 

Schedule  Material. — .\11  jobbers  have  good  supplies  on 
hand  and  report  their  ability  to  obtain  shipments  on  almost 
any  article  in  this  line.  Owing  to  quiet  building  activities, 
however,  stocks  are  moving  rather  slowly.     Prices:     Key 


sockets,  carton  lots,  39  cents;  cleat  rosettes,  standard  pack- 
ages,  15  cents;  friction  tape,  71  cents. 

Poles. — The  movement  of  poles  has  slowed  down  mate- 
rially, as  the  smaller  companies  are  not  doing  any  con- 
struction and  the  purchase  of  poles  is  confined  almost  ex- 
clusively to  maintenance  work  by  the  larger  utilities.  Chest- 
nut poles  of  satisfactory  quality  are  almost  impossible  to 
obtain.  Prices:  Western  red  cedar,  30-ft.,  $10.70;  35-ft,, 
$24.90. 

Cross-Arms. — Stocks  and  shipments  of  cross-arms  are 
reported  quite  satisfactory,  with  the  larger  utilities  buying 
in  fair  quantities.  No  heavy  movement  of  cross-arms  is 
to  be  noted,  the  sales  being  about  normal  for  this  time  of 
the  year. 

Wire. — The  decline  in  the  price  of  wire  has  served  some- 
what to  check  the  demand,  though  the  popular  sizes  of 
both  weatherproof  and  rubber-covered  continue  to  move 
fairly  well  to  fill  current  needs.  Stocks  are  reported  in 
good   condition  and  shipments   satisfactory. 

Flexible  Non-.Metallic  Conduit.  —  The  predicted  price 
break  has  not  materialized,  though  jobbers  report  heavy 
stocks  and  slow  sales.  Quotations  are  on  the  basis  of  $3C 
per   1,000  for    Jj-in.  size. 

Lamps. — Lamp  stocks  are  moving  briskly.  The  60-watt 
to  300  watt  sizes  are  particularly  lively,  and  some  short- 
age is   reported   because  shipments  are  somewhat   slow. 

Household  Specialties. — Vacuum  cleaners,  washing  ma- 
chine and  heavier  lines  are  taking  on  more  life  and  re- 
tailers seem  to  feel  quite  hopeful.  Stocks  are  in  sufficient 
volume  to  meet  requirements. 

Rigid  Conduit. — Stocks  of  pipe  in  both  galvanized  and 
black  are  in  excellent  shape — in  fact  some  firms  report  an 
overstock.  As  in  all  other  building  material  lines  sales  are 
rather  slow  being  made  for  current   requirements  only. 


ST.  LOUIS 

Jobbers  report  a  slightly  greater  volume  for  the  past 
week,  particularly  in  the  sales  of  seasonable  goods.  The 
market  remains  dull  in  other  lines,  but  the  situation  does 
not  seem  to  be  the  source  of  any  worry  to  jobbers.  It  is 
generally  admitted  that  inventories  will  be  high,  but  every 
one  in  the  trade  is  expecting  a  rush  of  construction  to 
start  early  in  the  spring,  and  if  this  occurs  the  overstocks 
of  various  items  will  be  cleaned  up  quickly. 

Retail  sales  of  holiday  specialties,  while  not  entirely  a 
disappointment,  will  not  compare  with  those  of  last  year  in 
spite  of  the  fact  that  central  stations,  dealers  and  depart- 
ment stores  are  using  compelling  merchandising  methods. 

Collections  remain  slow,  but  are  not  becoming  any  more 
difficult.  One  jobber  reported  an  average  of  forty-five  days 
for  his  collections,  but  the  general  average  is  around  sixty 
days.  The  burdens  of  the  credit  men  have  been  somewhat 
lessened  of  late  owing  to  the  conservative  buying  being 
done  in  all  branches  of  the  business. 

Transformers. — Manufacturers  report  an  increase  in  new- 
business,  and  inquiries  also  have  been  heavy  for  all  types. 
Books  have  not  been  cleared  of  back  orders,  and  as  a  re- 
sult the  increase  in  new  business  has  retarded  deliveries  to 
some  extent  again.  Power  transformers  are  being  promised 
on  about  four  months'  deliveries  and  distribution  types  in 
about  eight  weeks. 

Insulators. — Jobbers  have  fairly  complete  stocks  of  por 
celain  insulators,  but  a  steady  demand  has  not  allowed  them 
to  build  up  reserve  stocks.  Glass-insulator  stocks  are  spotty 
and  demand  for  them  is  strong.     Prices  are  holding  firmly. 

Rigid  Conduit. — Jobbers  have  fair  stocks  of  most  sizes 
with  the  exception  of  il-in.  and  J -in.  black  conduit,  ship- 
ments on  which  are  reported,  however.  Demand  has  be- 
come very  slow,  but  the  prospect  of  renewed  building  in 
the  spring  is  holding  prices  at  their  former  levels.  Rep- 
resentative prices  are  $80  per  1,000  ft.  of  J-in.  black  in 
lots  of  5,000  ft.  or  more  and  $148  for  1-in.  black. 

Wire. — The  situation  is  unchanged,  with  quotations  on 
the  23-cent  base.  It  is  thought  generally  that  another 
slight  drop  is  due  before  very  long.     Demand  is  small. 
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Washing  Machines. — There  is  practically  no  call  at  pres- 
ent, but  prices  of  manufacturers  here  are  holding  at  former 
levels. 

Vacuum  Cleaners. — There  is  a  fairly  good  demand  and 
jobbers  have  normal  stocks. 

Curling  Irons  and  Percolators. — Jobbers  are  receiving 
from  dealers  numbers  of  orders  for  these  appliances  which 
they  are  unable  to  fill  because  of  the  shortage  which  has 
existed  for  some  time. 

Toys. — Dealers  and  department  stores  are  finding  the 
call  fairly  steady  but  not  as  strong  as  that  of  last  year. 
Small  wireless  outfits  are  selling  well. 

Christmas-Tree  Lighting  Outfits. — Jobbers  have  normal 
stocks,  but  the  demand  is  not  quite  up  to  expectations. 

Cross-Arms. — Demand  is  spotty.  Stocks  are  about  nor- 
mal and  jobbers  can  make  immediate  delivery  on  moderate 
quantities. 

SAN  FRANCISCO 

Rains  suspended  active  building  for  nearly  two  weeks, 
but  a  few  days  of  fine  weather  recently  have  caused  a 
jump  in  the  value  of  building  permits.  The  unusually  heavy 
rains  have  done  some  damage  because  of  high  water  in  the 
big  rivers,  but  in  the  mountains  the  snowfall  has  assured 
the  much-needed  frozen  storage  for  1921. 

Line-Construction  Material. — Power  companies  are  buy- 
ing heavily  because  they  are  preparing  to  distribute  the 
enormous  increase  in  horsepower  that  will  be  available  early 
next  year.  The  business  in  insulators,  pole-line  hardware 
and  construction  tools  has  been  pretty  genei-ally  distributed 
among  jobbers  who  specialize  in  those  lines. 

Heating  Appliances. — About  three  weeks  ago  the  trade 
in  heating  appliances  dropped  off  very  suddenly  and  alarm- 
ingly. It  is  expected  that  this  will  be  a  late  buying  sea- 
son, but  on  the  other  hand  dealers  who  placed  large  orders 
on  the  strength  of  the  pre-season  demand  and  congested 
Eastern  factories  and  ai'e  accordingly  heavily  stocked  are 
now  becoming  rather  anxious.  Despite  urgent  appeals, 
comparatively  few  purchases  are  being  made  by  the  buying 
public.  Urn-type  percolators,  so  difficult  to  get  a  few 
months  ago,  are  piled  up  on  many  a  shelf. 

Wiring  Material. — Dealers  are  purchasing  their  schedule 
material  in  small  lots,  and  there  seems  to  be  a  general 
expectation  of  sharp  drops  in  prices  in  the  near  future. 
Stocks  are  not  only  high  on  the  Coast  but  the  market  is 
falling. 

Radiators. — After  Jan.  1  the  standard  house-size  Majestic 
radiator  will  retail  for  $13.50.  Orders  delivered  before 
that  time  will  carry  the  present  price  of  $12  each,  list. 
Deliveries  of  all  makes  have  been  very  good  this  season, 
and  dealers  are  carrying  not  only  a  variety  of  makes  but 
a  far  greater  variety  of  sizes  than  ever  before.  An  espe- 
cially encouraging  feature  has  been  the  number  of  larger- 
than-socket  radiators  sold  this  season,  which  will  provide 
an  entering  wedge  for  the  intensive  campaign  that  is  sure 
to  be  waged  in  the  next  two  or  three  years  when  larger 
power  supplies  are  available. 

Holiday  Novelties. — .Jobbers  are  completely  sold  out  on 
their  early  deliveries  of  Christmas-tree  outfits,  but  later 
deliveries  are  expected  to  supply  all  demands.  Dealers  re- 
port comparatively  few  sales  of  outfits  as  yet,  but  expect 
to  be  sold  out  within  the  ten  days  preceding  Christmas. 
There  is  a  widespread  call  for  toy  ranges  retailing  for  about 
$15,  but  there  are  very  few  of  these  to  be  hid. 


SEATTLE— PORTLAND 

The  widespread  curtailment  in  general  business  preva- 
lent throughout  the  Northwest  is  greatly  affecting  the  elec- 
trical industry.  With  the  exception  of  holiday  business, 
which  up  to  date  has  been  light,  there  is  little  activity  along 
electrical  lines.  Sales  of  housewiring  devices,  industrial  ap- 
pliances and  equipment  are  at  a  minimum,  and  it  is  not 
believed  these  lines  will  show  movement  of  any  moment 
until  early  spring.  While  considerable  optimism  exists  as 
to  the  outlook  for  next  year's  electrical  sales  present  con- 
ditions do  not  warrant  a  prediction  along  that  line. 


Collections  show  no  improvement,  and  the  credit  sit- 
uation is  unchanged.  Many  of  the  lumber  mills  and  logging 
camps  in  Oregon  and  Washington  which  are  still  operating 
have  announced  intentions  of  making  repairs  and  exten- 
sions involving  installations  of  some  electrical  equipment 
during  the  holiday  shutdown  period.  Closing  down  of  mills 
and  cutting  of  wages  is  general.  The  non-employment  sit- 
uation is  becoming  serious. 

Manufacturers  in  the  Portland  district  report  business 
continuing  to  hold  its  own.  Indications  now  are  that  it 
will  be  a  better  month  than  November.  Inquiries  in  re- 
gard to  projected  work  are  very  active.  It  is  felt  that  the 
credit  situation  will  be  somewhat  easier  in  a  short  time. 
Jobbers  in  this  district  report  a  further  tendency  down- 
ward in  the  prices  of  all  types  of  wire.  Business  con- 
tinues  good. 

Contracting  business  in  the  Portland  field  is  slowing  up 
somewhat,  but  prospects  are  that  business  for  December 
will  be  nearly  normal.  By  the  first  of  the  year  contracts 
in  hand  now  will  be  virtually  completed,  and  there  is  very 
little  new  business  in  sight. 

Hollow  Ware. — Holiday  demand  for  toasters,  percolators, 
grills,  etc.,  is  far  in  excess  of  last  week,  but  still  much 
lighter  than  anticipated.  As  a  whole,  retailers  agree,  this 
year's  holiday  demand  will  be  much  less  than  that  of  sev- 
eral years  past.     Up  to  date  stocks  have  been  ample. 

Heaters. — Inclement  weather  during  the  week  speeded 
up  heater  sales.  Stocks  are  sufficient  to  meet  the  demand 
to  date. 

Floor  Lamps. — Demand  is  fair  but  not  so  large  as  antici- 
pated. Inquiries  are  not  resulting  in  sales  owing  mainly 
to  price.     Stocks  are  in  good  shape. 

Wire. — The  market  remains  weak  with  no  immediate 
signs  of  strengthening.  Stocks  are  being  kept  down  be- 
cause a  decrease  in  price  would  not  be  unexpected. 


SALT  LAKE  CITY— DENVER 

That  business  conditions  are  slowly  on  the  mend  is  the 
general  opinion  of  those  most  competent  to  judge.  Bank 
clearings  are  high,  and  many  houses  report  their  volume  of 
sales  more  satisfactory  than  during  the  corresponding 
period  of  last  year.  Belief  is  expressed  that  liquidation  of 
prices  is  approaching  a  basis  of  stability  in  many  commodi- 
ties, if  the  bottom  has  not  already  been  reached.  Dealers 
are  amply  stocked  for  a  none  too  brisk  holiday  trade  and 
for  the  present  have  practically  quit  buying.  This  condi- 
tion, however,  is  incident  to  pre-inventory  activity  and 
hence  is  considered  normal  by  jobbers. 

It  is  expected  that  there  will  be  a  big  impetus  in  con- 
sumer demand  for  electrical  appliances  in  the  next  two  or 
three  days.  One  thing  favorable  to  business  acceleration 
is  a  payment  to  sugar-beet  growers  amounting  to  many 
millions  of  dollars.  There  is  little  building  and  develop- 
ment activity;  consequently  contractors  are  not  in  the  mar- 
ket with  their  usual  demand  for  constnjction  materials. 
This  condition,  though  unfortunate  in  nearly  every  sense, 
has  at  least  favored  manufacturers  in  the  way  of  helping 
them  to  catch  up  on  back  orders.  There  are  scattered  in- 
stances of  non-employment  throughout  the  Intermountain 
region,  but  the  condition  is  not  by  any  means  acute  or 
general. 

Wire. — The  shortage  reported  a  few  weeks  ago  has  now 
been  completely  overcome.  Stocks  for  immediate  ship- 
ment are  more  than  ample.  Jobbers  are  sellin.g  on  an  18- 
cent  base,  representing  a  reduction  of  25  to  30  per  cent. 
There  has  been  a  corresponding  falling  off  in  price  of  in- 
sulated wires  and  cords. 

Porcelain. — There  is  still  a  shortage  on  porcelain,  factories 
not  having  been  able  to  catch  up  on  back  orders. 

Hollow  Ware. — A  little  spurt  in  the  electrical  cooking- 
appliance  trade  has  been  noted.  There  is  no  evidence  of 
a  general  decline  in  retail  prices. 

Electric  Ranges. — The  sale  of  ranges  is  only  occasional 
as  winter  is  the  off  season.  Jobbers  are  stocking  heavily, 
however,  in  anticipation  of  a  good  consumer  demand  next 
spring  and  summer. 
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New  Apparatus  &  Appliances 

A  Record  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Flexible  Conduit  Fitting 

The  Nicholson  box  conneitor  for  me- 
tallic flexible  conduit  has  been  placed 
on  the  market  by  the  Nicholson  Electric 
Fittings    Company,    Wilkes-Barre,    Pa. 


PROJECTION    HOLDS   FLEXIBLE  CONDUIT 
IN    PLACE 

It  has  a  projection  on  the  clamp  and 
inside  sleeve  which  en^apes  in  the 
jrroove  of  the  conduit.  Because  of  its 
adjustable  clamp,  its  adaptability  to 
several  sizes  and  types  of  flexible 
metallic  conduit  is  asserted  by  the 
manufacturer. 


Electric  Truck  for   Foundry  Use 

For  packing  and  transporting  pots  in 
the  process  of  makiiij^  malleable  cast- 
ings, the  Elwell-Parker  Electric  Com- 
pany, Clevelantl,  Oliio,  has  developed  a 
storage-battery  truck  capable  of  carry- 
ing a  4,000-lb.  load  and  placing  it  in  the 
oven.  The  lift  mechanism  is  a  com- 
pletely inclosed  unit,  all  parts  of 
which  run  at  slow  speed  in  oil.     The 


In               I       ^k 

4-iS 

^"-^^^^ 

LOAD  OF  4,000  LB.  MAY  BE  CARRIED 


on  an  interchangeable  system.  The 
complete  unit  is  12  ft.  over  all  in  length 
and  weighs  3,600  lb. 


Electrical  Window  Cleaner 

The  Hartford  Electrical  Appliance 
Company,  Hartford,  Mich.,  has  de- 
veloped an  electrical  device  that,  ac- 
cording to  the  manufacturer,  will  re- 
move snow  and  ice  from  the  outside  of 
windows  while  at  the  same  time  clean- 
ing  the   inside   of  the  glass. 


Connector 


.•^  connector  embodying  the  jam-nut 
principle  has  been  develop<'d  by  R.  A. 
Macbeth,  1424  Girard  Street,  Los  An- 
geles, Cal.  The  wire  grooves  are 
V-shaped  to  afford  greater  contact  sur- 
face, while  one  screw  and  one  nut  secure 
as  many  as  five  wires.  Different  sizes 
of  wire  may  also  be  used. 


Ice-Cream  Freezer 

An  ice-cream  freezing  mechanism 
has  recently  been  placed  on  the  mar- 
ket which  will  drive  any  ordinary  ice- 
cream freezer  of  from  2  quarts  to  6 
quarts  capacity.  The  machine  consists 
of  a  drive  wheel  and  a  motor,  mounted 
on  a  baseboard,  the  drive  wheel  being 
adjustable  on  frame  rods  to  accommo- 
date the  various  heights  of  different 
freezers.  The  power  may  be  supplied 
by  an  individual  motor  or  by  a  rrotor 
from  some  other  machine,  such  as  a 
washing  machine.  The  Taylor  Broth- 
ers Churn  Company,  St.  Louis,  Mo., 
which  makes  the  machine,  supplies  the 
motor,  driving  machine  and  freezer 
complete  or  in  part. 


Notes  on  Recent  Appliances 

Candle  Socket 

A  turn-candle  socket  for  individual 
control  of  lights  is  being  marketed  by 
the  Bryant  Electric  Company,  Bridge- 
port,  Conn. 


Ironing  Machine 

An  electric  ironing  machine  with 
ruffler  attachment  has  been  developed 
by  the  Western  Electric  Company,  195 
Broadway,  New  York  City. 


.Ammeters  and   Voltmeter.s   for 
Special  Applications 

Type  IjX  instruments  placed  upon 
the  market  by  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  are, 
according  to  the  manufacturer,  espe- 
cially suitable  for  use  on  switchboard 
panels,  on  radio  communication  sets,  on 
small  charging  and  lighting  panels,  and 
for  use  on  marine,  dental,  telephone  and 
telegraph  panels.  They  operate  on  the 
D'Arsonval  principle  and  are  character- 
ized by  ruggedness  and  lightness  of 
moving  parts.  The  case  is  punched 
from  sheet  metal  and  is  made  moisture- 


SPEED   AND    TK.MI'KliATL'RE    MAY   BE 
MEASl'RED 

proof,  and  an  external  zero  adjuster 
is  provicied  on  the  front  of  the  cas". 
The  ammeters  are  furnished  se!»- 
contained  up  to  and  including  high  ca- 
pacities for  use  with  shunts.  The  volt- 
meters are  furnished  up  to  500  volts, 
self-contained.  They  can  be  furnished 
for  higher  voltages  with  external 
resistances.  On  the  type  DX  instru- 
ment the  heating  strip  and  thermo- 
couple are  mounted  as  a  uait  and  these 
units  are  interchangeable  on  instru- 
nients  of  the  same  capacity.  Special 
ammeters  for  measuring  high- 
frequency  currents  of  low  capacity  can 
be  made  up  by  using  heaters  and 
thermocouples  mounted  in  gas-filleil 
bulbs. 


Bell-Ringing  Transformers 

The  Vim  bell  transformer,  brought 
out  by  the  Betts  &  Betts  Corporation, 
New  York  City,  is  of  the  porcelain  type. 
A  metal  lip  on  the  bottom  plate  is  used 


SECURED   TO   SUPPORT   BY    .METAL  HANGER 


«ater  System  ^^j  secure  the  transformer  to  its  sup- 

The   Thompson    Manufacturing   Com-     port.     Its  output  capacity   is   given   as 


driving   unit   consists   of   a    totally   in- 
closed   motor    directly    connected    to    a 

worm  gear  driving  thi-ough  a  four-  pany,  Des  Moines,  Iowa,  has  placed  on  J2  watts  on  110  volts  primary,  the 
bevel  pinion  differential  to  the  wheels,  the  market  a  self-contained  electrically  secondary  volts  beintr  *'.  9  or  15. 
All  units   are   standardized    and   built    operated  water  system.  Weigl't  is  1  lb. 
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Manufacturers'  Activities 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


W.  J.  BURTON,  manager  for  the  adjust- 
ment bureau  of  the  St.  Louis  Association 
of  Credit  Men,  has  been  appointed  receiver 
for  the  Bluel^ird  Appliance  Company.  St. 
Louis,  formerly  the  joljbing  company  for 
the  Bluebird  Manufacturing  Company, 
whicli  has  been  taken  over  by  the  Davis 
interests  of  Dayton.  Ohio.  An  involuntary 
petition  in  bankruptcy  was  filed  against 
the  appliance  company  several  weeks  ago, 
but  the  appointment  of  a  receiver  was  de- 
layed until  the  agreement  of  Sears  Lah- 
mann.  •  attorney  .for  the  company,  was 
secured.  Mr.  Burton's  bond  was  fixed  at 
$50,000. 

THE  BALDOR  ELECTRIC  COMPANY. 
St.  Louis.  Mo.,  announces  its  intention  of 
beginning  production  of  .3-hp.  and  .")-hp. 
repulsion  induction  single-phase  motors. 
They  will  be  60-eycle.  six-pole.  110/220- 
\'olt  interchangeable  machines.  The  largest 
motor  built  by  the  company  at  present  is 
2-hp. 

THE  UNITED  STATES  ELECTRIC 
COMPANY,  New  London.  Conn.,  has  re- 
cently purchased  the  property  of  the  J.  N. 
LaPointe  Company,  formerly  the  Forbes 
factory,  in  New  London,  and  will  use  it 
for  a  manufacturing  plant.  The  company 
makes  electric  forges  and  electric  hot-water 
heaters. 

THE  HUGRO  MANUFACTURINOf  COM- 
PANY, Warsaw.  Ind.,  announces  a  con- 
solidation of  its  interests  with  those  of  the 
Memmert  Manufacturing  Company,  St. 
Louis,  the  merger  having  taken  effect  Dec. 
1.  W.  L.  Groth,  president  of  the  Hugro 
company,  will  be  president  of  the  consoli- 
dated companies,  and  William  Remmert, 
formerly  president  of  the  Remmert  com- 
pany, will  be  vice-president  and  sales  man- 
ager. Headquarters  will  be  removed  to 
Warsaw  as  soon  as  possible.  The  Warsaw 
plant  will  be  devoted  to  the  manufacture 
of  vacuum  cleaners,  and  the  St.  Louis  plant, 
which  will  be  known  as  the  Remmert 
branch  of  the  Hugro  Manufacturing  Com- 
pany, will  continue  the  manufacture  of 
washing  machines.  The  present  combined 
capitalization  of  the  two  companies  is 
$1,800.00",  but  it  is  planned  to  increase  this 

to     $.T.IH1(I,0IHI. 

THE  EMERSON  ELECTRIC  MAN- 
UFACTURING COMPANY,  St.  Louis.  Mo., 
has  announc<'d  the  results  of  the  election  of 
officers  by  the  board  of  directors  as  follows: 
H.  L.  Parker,  formerly  iiresident  of  the 
company,  becomes  chairman  of  the  board 
of  directors;  T.  M.  Meston,  formerly  vice- 
president,  becomes  i>resident  :  H.  T,  Finch, 
formerly  vice-president  and  superintendent, 
liecomes  first  vice-president  ;  E.  L.  Bark- 
house,  formerly  vice-president  and  sales 
manager,  liecomes  second  vice-president : 
C  C.  Connor,  formerly  assistant  secretary, 
becomes  third  vice-president  :  H.  S.  Gilliam, 
formerly  assistant  treasurer,  becomes 
treasurer ;  L.  L.  ^Vhittemore  was  re-elected 
secretary, 

THE  STANDARD  ELECTRIC  MANU- 
FACTURING COMPANY,  216  North  Clin- 
ton Street,  Chicago.  111.,  has  awarded  con. 
tracts  tor  a  two-story  building,  125  ft.  x 
162  ft,,  at  925-29  Wrlghtwood  Avenue,  to 
cost    ?135,000. 

THE  P.  ELD  EN  MANUFACTURING 
COMPANY.  2:100  South  Western  Avenue, 
Chicago,  manufacturer  of  electrical  appli- 
ances, has  rescinded  the  increase  in  capital 
stock  from  $2,000,000  to  $4,000,000,  recently 
authorized.  The  stockholders  have  voted  ah 
Increase  In  capitalization   to  $:!,000.00(i. 

THE  FA1RI7ANKS  STORACK  MATTERY 
COMPANY,  4:18  Atl.intlc  Avenue,  Stamford, 
Conn.,  Is  planning  to  enct  a  building,  50 
ft.  X  150  ft.  on  West  Avenue,  Norwalk, 
Conn.,  to  co.st  about  $50,000. 

THE  ITNION  ELECTRICAL  SUPPLY 
COMPANY,  Providence.  It.  I  ,  manufacturer 
of  electrlc-'il  siiecballles,  has  Increased  Its 
capital  stock  from   $50,000   to  $200,000. 

THE  RATES  EXPANDED  STEEL 
TRUSS  COMPANY,  200  South  La  Salle 
Street.  Chicago,  manufacturer  of  steel  pohs. 
etc,,  has  awarded  contract   for  an  addition. 


100   ft.   X   135   ft.,  one  story,   to   its  plant  on 
Forsythe   Avenue,    East    Chicago,    Ind. 

THE  NATIONAL  SCREW  &  TACK 
COMPANY.  Cleveland.  Ohio,  lias  taken  over 
the  ]iroiierty  and  holdings  of  the  .\dams- 
Bagnall  Ellectric  Company.  Cleveland,  man- 
ufacturer of  small  motors,  lamp  reflectors 
and  fans.  The  plant  of  the  latter  company 
will  be  operated  as  the  A-B  Products  Divi- 
sion of  the  National  Screw  &  Tack  Com- 
pany. No  change  will  he  made  in  the  man- 
agement. W.  D.  B.  Alexander  is  presidgnt 
of  both  companies. 

THE  CHAMPIO.X  IGNITION  COM- 
PANY. Flint,  Mich.,  has  postponed  indefi- 
nitely the  opening  of  its  Canadian  plant  in 
Brantford,    Ontario. 

The  F.  B.  ELECTRIC  &  M.\NUFACTUR- 
ING  COMPANY.  Detroit,  Mich.,  manufac- 
turer of  a  complete  line  of  electrical  devices 
for  service  stations  and  battery  stations. 
now  selLs  all  its  products  directly  to  the 
consumer  or  through  its  own  sales  clian- 
nels.  The  company's  jiroducts  were  pre- 
viously handled  through  the  Fairbanks 
Company,    New    York    City. 

THE  AMERICAN  ELECTRICAL  & 
MAINTENANCE  COMPANY,  Philadelphia, 
announces  the  removal  of  its  offices  and 
shop  to  its  new  building  at  519  Cherry 
Street   and    524    Quarry   Street. 

THE  STAR  BRASS  WORKS,  3114-28 
Carroll  Avenue,  Chicago,  manufacturer  of 
spray  cooling  systems,  has  established  a 
Pacific  Coast  office  in  the  Rialto  Building, 
San  Francisco,  Cal.,  in  charge  of  L.  M.  Page. 

THE  ROBBINS  &  MYERS  COMPANY, 
Springfield,  Ohio,  has  appointed  Herbert  T. 
Lewis  manager  of  its  Philadelphia  office, 
succeeding  the  late  A.  S.  Farr.  Mr.  Lewis 
entered  the  employ  of  the  company  in  Feb- 
ruary, 1913,  as  salesman  in  the  Philadel- 
phia office.  The  territory  under  his  juris- 
diction will  include  the  State  of  Pennsyl- 
vania, Virginia,  West  Virginia,  Delaware, 
Maryland,  North  Carolina,  South  Carolina. 
Georgia, .  Florida,  southern  New  York  and 
eastern  Tennessee. 

THE  STANDARD  ELECTRIC  TIME 
COMP.\NY,  Springfield.  Mass..  has  issued 
its  thirty-fifth  annual  catalog,  covering  all 
sorts  of  electric  time  equipment  for  schools, 
factories,  etc.  A  si»ecial  folder  showing 
in  condensed  form  its  eciuipments  for  indus- 
trial purposes  has  also  been  issui'fl  by  the 
company, 

THE  LINCOLN  REVOLVING  TRANS- 
FORMER COMPANY,  Cleveland,  Ohio. 
recently  org.anized  by  .1.  C.  Lincoln,  presi- 
dent of  the  Lincoln  Electric  Company,  to 
manufacture  a  revolving  tyjie  of  trans- 
former developed  by  Mr.  Lincoln,  has  es- 
tablished a  plant  at  240"  Woodland  .\venue. 

THE  LIGHTING  E.VGl.XEKRS  COM- 
PANY has  opened  an  olllce  at  1270  Inroad- 
way.  New  York  City,  for  the  design  and 
installation  of  scientific,  commercial  and 
industrial  systems  of  illumination.  The 
company  would  like  to  n'ceive  for  its  files 
trade  publications  from  manufacturers  of 
lighting  units,  fittings  and  fixtures  used  in 
modern   systems   of   illiunlnation. 

THE  AMERICAN  EVEREADY  WORKS. 
Long  Islaiul  City.  N.  Y..  reports  the  great- 
est ilnnand  in  Its  history  among  Ibi'  retail 
trade  for  flashlights  to  be  solil  as  <'hrist- 
mas  gift.M.  A  feature  of  this,  of  ccnirse,  is 
the  potential  demand  that  should  ensue  for 
batteries  as  refills. 

THIO  MlTCTTETJ,-RANn  MANUFAC- 
TURING COMPANY.  New  York  Cily.  man- 
iif.velurer  of  insulating  material,  has  con- 
cluderl  .arrangements  wherein-  the  company 
will  handle  anrl  stock  the  prodiu'.is  of  the 
Irvington  Varnish  &  Insulator  Comiiaiiy  for 
Eastern   territory  at  mill   prices. 

CHARLES  L'YMA.N  RAND,  seceretary 
and  chief  chemist  of  tlie  Mitchell-Rand 
M;fmif;irturing  Company.  New  ■^'o^k.  man- 
ufacturer of  electrical  insulation,  h.as  re- 
linriuisbed  bis  duties  as  factory  superin- 
tendent to  devote  his  entire  time  to 
Important    research    work    In    the    chemical 


and  alliea  fields  for  his  company.  He  will 
be  succeeded  as  factory  superintendent  by 
Joseph  T.  Lawrence,  chemical  enginter. 
formerly  associated  with  E.  I.  du  Pont  de 
Nemours  &   Company. 

THE  ABSOLUTE  CON-TAC-TOR  COM- 
PANY. Chicago,  has  moved  its  tactory  from 
2003-2005  Larrabet'  Street  to  larger  quarters 
at  4"5S-4058  Armitage  Avenue.  Th  offices 
of  the  company  remain  at  127  North  Dear- 
born   Street. 

THE  GOLD  SEAL  STORAGE  BATTERY 
COMPANY.  Green  Bay.  Wis.,  recently  in- 
corporated with  a  capital  stock  of  $300. 000. 
proposes  to  erect  a  plant  early  next  year 
for  the  manufacture  of  accumulators.  .A.s 
yet  details  for  the  i.)roject  have  not  been 
given  out.  F.  J.  Mankin  is  Interested  in 
the   company. 

THE   BURTON  -  ROGERS   COMPANY, 

755  Boylston  Street,  Boston,  Mass.,  sales 
department  of  the  Hoyt  Electrical  Instru- 
ment AVorks.  has  established  a  new  sales 
office  at  23  West  Peachtree  Street,  Atlanta, 
Ga..  and  908  Race  Street,  Cincinnati,  Ohio. 
This  gives  the  Burton -Rogers  Company  an 
office  in  seven  of  the  principal  cities  of  the 
country. 


Supply  Jobbers'  Notes 


THE  ERNER  ELECTRIC  COMPANY, 
Cleveland  jobber,  entertained  the  Cleveland 
Women's  Adxertising  Club  on  Now  9  at 
an  electrically  cooked  dinner. 

THE  CARTER  ELECTRIC  COMPANY, 
electrical  jobber  in  Atlanta,  is  building  a 
new  three-story  warehouse  on  Ilaynes 
Street,  adjacent  to  a  convenient  railroad 
siding.  This  warehouse  will  provide  55,- 
000  sq.ft.  of  space  and  will  be  occupied  on 
Jan.  1.  The  present  retail  store  will  remain  on 
Peachtree  Street  in  .^.tlanta.  but  all  the 
wholesale  service  ^viII  l)e  pro\'ided  at  tin- 
warehouse.  This  jobber  maintains  a  ware- 
house in  Savannah.  Ga..  which  has  2".""" 
sq.ft.  of  siiace  and  a  stock  of  $75,000.  L. 
L.  Shivers  is  vice-president  and  genei^l 
manager  ot  the  Carter  Electric  Company 
and  is  in  direct  char.ge  of  its  business.  F. 
S.  McGaugbey  is  assistant  manager  and  J 
J.  Perry  is  sales  manager.  This  company 
has  made  rapid  strides  in  extending  its 
business  in  the  past  few  years  tmtil  it  is 
now  one  of  the  largest  jobbers  in  the  South 


Foreign  Trade  Notes 


ELECTRICAL  EQUIPMENT  W.VNTEli 
FOR  AUSTRALIAN  POWER  PROJECT.— 
Tenders  will  be  received  by  the  secretary 
Electricity  Commissioner,  State  of  Victoria. 
673  Bourke  Street,  Melbourne,  Australia, 
until  P'eb.  21.  1921.  for  equipment  tor 
power  plant  and  transmission  line  in  con- 
nection with  the  proposed  75,000-kw\,  11.- 
O0"-volt  Morwell  electric  pow.r  scheme. 
Copies  of  siiecifications  may  be  seen  at  the 
ofiices  of  the  Canadian  Manufacturers' 
Association,  Traders'  Bank  Building.  To- 
ronto. Ontario,  and  42  Lacrament  Street. 
Montreal.  Quebec. 

AUTOMATIC  ELECTRIC  ELEVATOR 
DEVICIOS. — By  a  recent  order  of  the  Mani- 
toba Elevator  Board  all  passenger  elevators 
in  the  Province  of  Manitoba,  Canada,  must 
be  equipped  with  an  automatic  electric 
interlocking  device  which  will  prevent  th 
movement  of  the  car  while  an.v  elevatoi 
shaft  door  is  ojien.  One  year,  it  is  reported, 
will  be  given  in  which  to  equip  passenger 
elevators  with  an  approved  device  before 
the  penalty  imposed  by  the  order  become-^ 
effective 

HYDRO-ELECTRIC  DEVELOPMENT 
IN  NlOW  7,I';ALAND. — The  Hawkes  Hay 
Power  Board  conti'inplates  raising  a  loan 
of  $973,000  to  build  a  hydro-electric  power 
plant  on  the  WaiUarcmoan.a  River  to  dis- 
tribute electricity  in  Wairo  and  surround- 
ing country. 

DUTCH  COMPANY  INCREASES  CAPI- 
TALIZATION. —  The  Hengelosche  Elec- 
trlche  en  Media  ni.scbc  .'Vpparaten  Pabriek 
(Heemav)  of  Hengels,  whicli  is  now  capi- 
talized :it  5.000.000  florins,  has  authorized 
an  Issue  of  new  shares  for  2. 250. "00  llorlns 
at  the  price  of  l"fi  pir  cent,  the  proceeds 
to  be  used  for  gem-ral  business  exp.ansion 
purposes  and  for  extensions  to  works  and 
warehouses.  The  company  Is  also  having 
its  articles  of  association  modified  so  as 
to  raise  the  nominal  share  capital  to  10,- 
000.000   florins. 
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Foreign  Trade  Opportunities 


Fnllowinji  iiro  listed  opportviniticH  to  enter 
forciK"  maikitH.  VVhirc  the  iliiii  l.s  num- 
hiTiil,  further  iiifonimlion  can  be  olitHiiieii 
from  the  Buresiu  of  Koreittn  anil  Komestle 
Conimeree,  Washliieton,  by  mentioning  the 
number. 

An  inquiry  has  been  received  from  a  man 
In  HMKland  (No.  31. 134)  wlHhlnR  to  obtain 
repriwentation  of  Ilrrn.s  for  tlie  maintenance 
of  a  permanent  e.xhiblt  of  .\merlean  elec- 
trical  KooUs. 

.\  firm  In  China  (No.  .14. lift)  requestH 
cutaloK.s  and  price  Isits.  with  dLscounts,  of 
electric  lamps  and  tlxlures.  ueneratinB  arts, 
community    liKhthiK    units    of   all    .■<lze8,    etc. 

A  mercantile  company  In  India  (No.  .14.- 
154)  (le.sireH  in  yeeiire  an  agency  iind  pur- 
chase I'lectric  appliances  and  electric  gooils. 

Frank  Moffet.  formerly  with  E.  C.  Mc 
OuiloUKh  &  Company.  Manila,  P.  I..  Is  now 
associated  with  C.  S.  Salmon  &  Company. 
1*.  O,  Lfox  11)114.  .Manila,  as  manager  of 
their  new  electrical  department.  The  com- 
pany is  desirous  of  rectivint;  catalogs  and 
price  lists  from  all  »'leclrical  manufac- 
turers interested  in  foreiKn  trade  and  is 
particularly  interested  In  obtaining  an  ilec- 
trical  tan   agency. 


Till.;  .N'lTRO  KLKCTRIC  COMPANV, 
LTD..  Toronto.  Ont  .  Can.  has  been  char- 
ler.'d  with  a  isipltal  stock  of  »4i)."UU  by 
l.'rank  liott,  156  Yonge  .Street  ;  Robert  D. 
llTime.  157  Yonge  .Street;  Krinsl  V  .Mc- 
Kague  and  others.  The  company  proposes 
to  manufacture  electric  flxtures,  maclilo- 
ery,    motors,    etc. 

THK  KLKCTRICAI.,  MATKRIAL  COM- 
rA.N'Y.  Waillngton.  N.  J  .  has  bei-n  organ- 
ized by  (ieorge  Knierson  and  Walter  L. 
Fischer  to  manufacture  electrical  e<iulp- 
ment. 

THK  INSTA.VT  ICLKCTRIC  COMPANY. 
Maysvllle.  Ky..  has  U-en  iJiartered  'by 
Andrew  Clooney.  Clement  Finch  and  K  H 
Knapp.  The  company  Is  capitalized  at 
|:;5.0DO. 

THK  WF,AVi:RVfl>I^K  (.\.  C)  RLEC- 
TRIC  &  TKLKI'HONK  COMPANY  has 
been  Incorporated  with  a  capital  stock  of 
»'.'5.0()0  by  J.  V.  and  Edith  Klrsklne  and 
T.    O.    Deadrlck. 


Trade  Publications 


lOUHCTRIC  HEATF,RS. — "Electric  Heat- 
ing of  Air"  is  the  lilie  oT  a  four-page  pam- 
phlet being  dislriliuted  by  the  CutUr-Ham. 
nur  Manufacturing  Company,  Milwaukee, 
Wis.,  ilescriliing  and  illustrating  the  C.-Il. 
connector  type  electric  air  heaters. 

ELECTRIC  FUUNACKS.— The  Electric 
Construction  Company,  Ltil..  Ch.irmonth 
Street.  Leeds.  ICngland,  Is  distributing  four 
booklets  entitled  "Electric  Furnaces  for 
Melting  Non-Ferrous  Metals."  "Electric 
Furnaces  for  Heat  Treatment  of  Metals." 
"Autmnatic  Electric  Rivet  Heaters"  and 
"Electric  Hardening  and  Tempering  Plant 
for  Steel   Wire   and   Striii." 

"AUTOMOTIVE  EQUIPMENT."  —  The 
Mod  ••  Specialties  Company.  Waltham. 
Mass..  has  Issued  a  catalog  covering  the 
"Mosco"  automotive  equipment  and  elec- 
trical specialties  manufactureil  by  the 
company. 

VALVES,— The  Scott  Valve  Manufactur- 
ing Company.  Petroit.  Mich.,  has  Issued 
catalog  No.  12.  containing  185  pages.  In 
which  it  describes  and  Illustrates  Its  dif- 
ferent  types  of   valves. 

OIL  CONSERVATOR.  —  The  Ceneral 
Electric  Comi'any.  Sclieneclady.  N.  Y..  has 
Issued  bulletin  No.  43.706.  describing  the 
construction  and  function  of  th.'  conserv- 
ator type  of  oil  tanks  for  power  trans- 
formers. 


New  Incorporations 


:L 


THE  ROBY  (TE.\-.)  WATER  &  LK.HT 
COMPANY  has  been  chartered  with  a  capi- 
tal stock  of  $iO.Oftft  to  construct  and  oper- 
ate an  electric  iiglit  and  power  pl.ant  and 
waterworks  system  L.  C.  Eastland  Is  In- 
terested   In    the   company. 

THE  ROSCOE  ICLECTRIC  COMPANV. 
126  West  State  Street.  Rnekford  U\..  has 
been  Incorporated  by  W.  C.  Sparks,  btuart 
A.  Ralston,  of  RocUford,  111.  and  John 
F'aissler.  of  Svcamore  The  company  is 
capitalized  at  $10,000  and  proposes  to  dis- 
tribute in  Roscoe  electricity  which  will  be 
purchased  from  the  Rockford  &  Interur- 
ban    Railway    Company.    Rockford. 

GEORGETOWN  (INP.)  ELECTRIC 
LIGHT  &  POWER  COMP.XNV  has  been  In- 
coroporated  with  a  capital  stock  of  $4,500 
bv  J.  A.  Wright.  A.  E.  Kelly.  W.  A.  femith. 
K.  .1.  Tavlor  and  O  M.  Byerly.  The  con»- 
pany  plans  to  build  an  electric  plant  to 
supply  electricity  in  Georgetown. 

THE  CITY  ELECTRIC  COMPANY. 
Wheeling.  W  Va..  has  be.n  chartereil  by 
William  E.  Rodenback.  Willis  H.  Marshall. 
Jr.  and  Edwin  Weidebusch.  The  company 
is  capitalized  at  $10,000  and  proposes  to 
manufacture   electrical   devices. 


Construction 

Mews 


Projects,  Plans.  Bids  and  Contracts 
Contemplated  or  Under  Wa\ 


CHARI.ESTOWN.  W.  VA.— The  eU>  odl- 
clals  contempliiti-  the  Installation  of  an  ile<  - 
trie  chlorine  planl  and  meters  In  coniiei- 
tlon    with    tUv    water   systtjn    at    this    place. 

MARTI.S'snrRG,  W.  V.V— It  Is  report.. I 
that  the  switchboard  ut  the  Potomac  Liifht 
&  Power  Company  was  deslroy^-d  by  tin*, 
causing  a  loss  of  between  115,000  ami 
$20,000. 

SOI'TH  CHARLESTON.  W.  VA.— Bids 
will  be  nx'clved  by  the  Bureau  of  Yards 
and  Dwks,  Navy  Uepartmeiit,  Wa..*hlngton, 
I).  C  until  l><.c.  29  for  switcliboiiids  for 
three  substJttions  at  the  naval  ordnance 
plant  ut  this  place.  Each  swltchboai-(l  will 
<-ontnd  the  Incoming  6.600-volt.  thr<-.e-phase, 
GO-cy<  le  light  and  pow.i-  lines :  the  6.600- 
vtdt  light  and  power  feeders  ;  a  bank  of 
step-ilown  transforniers.  anil  the  220-voll. 
three-phase  f.-eders  supplied  fr<irn  the  sec- 
ondar.N    :iide  of  the  transformers. 

HA.MPTON,  VA.  —  The  Cnlted  .States 
tlovernment.  Construction  Quai-termaster. 
Langley  Field  (Hampton  P.  0.),  has  plans 
pre|);ired  for  additions  to  the  radio  station 
at    that   place. 

W.\SII1.N<;T0N,  D.  C— Th-  Bureau  of 
\  ;irds  and  Docks,  Nav.\-  Departmi-nt.  has 
asked  Congress  to  appropriate  $XS0.0OO  for 
imiaoveinenls  to  the  central  power  plant 
at  the  .Mare  Island  Navy  Yard.  California 
otliir  requests  for  funds  include  $100,000 
for  extensions  to  electric  .systems  at  the 
Pearl  Harbor  naval  station,  Hawaii,  and 
$50,000  for  the  Cavlte  naval  station,  Pbll- 
liplnc   Islands, 


New  England  States 

BOSTON,  MASS. — The  Boston  Elevated 
Railway  Company,  101  Milk  Street,  has 
petitioned  the  Legisl.ituie  for  authi.rity  to 
spenil  $1,4  21,000  for  the  erection  of  a  power 
house. 

SOFTHIIKIDGE,  MASS. — Permission  has 
been  granted  to  the  W'ebster  &  Southbrldge 
Gas  &  Electric  Company  by  the  Depart- 
ment of  Public  ftilities  to  Issue  $200,000 
capital  stock,  part  of  the  proceeds  to  be 
used   for  extensii>ns. 

PROVIDENCE.  R,  I.— Plans  have  been 
died  bv  the  Piovld.nce  Ice  Company,  East 
I'mvidence,  fur  the  erection  of  a  power 
house  for  use   In  connection   with   its   plant. 

WATERBIIRY.  CONN. — The  Connecti- 
cut Light  &  Power  Company  h.as  been 
granted  authority  to  construct  two  high- 
tension  lines  In  the  southern  and  western 
sections  of  tlu'  city. 


Middle  Atlantic  States 

BINGIIAMTON.  N.  Y. — It  Is  exi>ected 
that  th.'  Bo.inl  of  Contract  an<l  Supply  will 
recelvi'  bids  soon  .after  .Ian.  1  for  the  in- 
stallation of  boulevard  lights  on  part  of 
Washington  Street,  bonds  for  this  improve- 
ment having  been  authorized.  Petitions  arc 
being  circulateil  for  Installations  on  a  num- 
ber of  other  streets. 

GOWANDA,  N.  Y^. — The  city  officials  and 
Board  of  Commerce  of  Jamestown  are  in- 
teri-stetl  in  a  projiosltlon  to  establish  a 
po\N.-r  id.ant  on  Cattaraiig\is  t^ri'ek  near 
liowunda  for  the  purpose  of  furnishing 
light  ;(nd   power  to  Jamestown. 

NEW  YORK,  N.  Y. — Bills  will  be  re- 
ceived bv  the  Superintendent  of  Schools  of 
tin-  Board  of  Education,  room  2800.  Munic- 
ipal Building,  until  Dec.  27  for  th.'  installa- 
tion of  electric  equipment  in  the  new 
school.  No.  59,  borough  of  the  Bronx  :  Pub- 
lic School  No.  39.  Far  Rockaway.  and  In 
the  addition  and  alterations  to  Public 
School  No.  29,  Richmond  High  School  and 
Jamaica  Training  School,  borough  of 
Queens. 

PENNINGTON,  N.  J. — Tlie  Pennington 
Seminarv  contemplates  the  erection  of  .^i 
launilrv  and  power  plant.  H.  W.  Caster, 
Stephen  GIrard  Building.  Philadelphia,  Pa.. 
Is    architect. 

CA.MBRinGE.  MO. — Tlie  Eastern  Shore 
Gas  &  Electric  Company  contemplates  the 
installation  of  consiibrable  equipment  for 
Improved  and  Increas.'d  service.  Better- 
ments to  Its  transmission  lines  to  Salis- 
bury. Benton,  Feileralsburg,  etc.,  will  also 
be  made. 

HIGHl.ANDTOWN,  MD.  —  The  Wizard 
Check  Indorser  &  Printing  .M.ichine  Com- 
panv.  care  of  F.  S.  Weise.  Calvert  Buiding. 
Baltimore,  is  having  preliminary  plans  pre- 
pared for  a  factory  and  power  plant  at 
this  place  to  cost  about  $300,000.  Bids 
will  be  taken  on  the  first  unit  In  January 
or  February  by  F.  A.  Fletcher,  architect, 
407    North  Charles   Street.   Baltimore. 


North  Central  States 

LANSING.  .MICH.— The  .Michigan  Stale 
Imlustrial  .School  for  l^oys.  East  Lansing 
Strei't.  contemplates  the  erection  of  thirty., 
six  Institution  buildings.  In<  lu<llng  a  powr 
plant.      I-'.    M.   Landon    Is   chief  engineer. 

AKRON.  OHIO.— Tentative  plans  for  the 
erection  of  an  ideclrlc  power  station  In  the 
cojil  fii'lds  are  under  consideration.  W.  J. 
Laub    is  city   manager. 

ASHTABULA,  OHIO.  —  Tile  A.shtabul» 
Steel  Company  contemplates  the  erection 
of  a   power    plant. 

CAREY,  OHIO.— The  National  Lime  & 
Cement  <Tompany  contemplates  the  er«;tlim 
of   a    power    house. 

CINCINNATI,  OHIO. — The  Union  Gas  X 
Electric  Compan.v,  care  of  C.  W.  DeFori'St. 
manager  of  the  electrical  department. 
Fourth  and  Plum  Streets,  contemplates  th'* 
erection  of  a  substation. 

SALEM,  OHIO. —The  Salem  Lighting 
Company,  141  Eiust  Main  Street,  contem- 
plates the  erection  of  a  12-mlIe,  66.000-volt 
transmission  line.  Day  &  Zimmerman. 
611  Chestnut  Street,  Phllad.lplila,  Pa.,  jire 
engineei's. 

JEFFERSONVILLE.  KY.— The  Board  of 
Works  will  be  petitioned  for  the  Installation 
of  an  orn.-imental  street-lighting  s.vstem  on 
certain   streets. 

INDI.VNAPOLIS.  IND. — The  Indianap- 
olis Street  Rallwa.v  Company  contemplates 
lmprt)\'ements  to  Its  system  to  cost  about 
$2,000,000. 

CHICAGO,  ILL,— The  Great  West  Laun- 
dry t-'ompany,  2319  West  Madison  Street. 
Is  h.'ivlng  plans  revised  for  the  (.rection  of 
a  three-story,  97-ft.  x  173-ft.  laundry  and 
power  house,  to  cost  about  $250,000.  and 
bids  will  be  received  by  A.  ll  HImelblau. 
architect,  179  West  Wa.shlngton  Stn-cl. 
about  Jan.   5. 

CHICAGO,  ILL.— The  Ha.skel  &  Barker 
l^ar  Company.  .Mlchig.an  City.  Inil,.  has  had 
plans  jirepared  for  addition  and  alt. -rations 
to  its  foundry  and  power  plant  at  this  place, 
to  cost  about  $80,000,  F.  D.  Chase.  Inc..  845 
North  .Michigan  .\venue,  Chicago,  an-  engi- 
neers. 

Ql'INCY,  ILI^— The  Lions  Club  Is  en- 
deavoring to  raise  $15,000  for  the  extension 
of  the  ornamental  street-lighting  system 
to  Wabash  Depot.  G.  Thompson  Is  chair- 
man. 

B.\RRON,  Wl."  — The  city  officials  con- 
template the  erection  of  a  dam  and  power 
house  In  the  spring.  M.  K.  McKee  Is  city 
clerk. 

MEDFORD.  WIS. — The  Medford  Light  & 
Heating  Company  has  been  petltlonol  to 
extend  iLs  lines  to  th»  northern  part  of  th.' 
town. 

PESHTIGO.  WIS,- -Bids  will  be  rix-.-ived 
by  T.  A.  Pamperin.  pn-siil.nt  of  the  Oconto 
Service  Station,  until  Jan.  1  for  an  addition 
to  ILs  pow.-r  house.  Mead  &  Seastone. 
Madison,  ar.-  .  nginetrs. 

KTESTER.  MIN'N'. — ^TThe  erection  of  an 
electric  lighting  plant  is  under  considera- 
tion.    G.  M.  Olenmcyer  Is  city  clerk. 

RO."5EWOOD.  MINT^'.— A.  S.  Holm  Is  a 
member    of   a    committee   appolnte<l    to   pr.'- 
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pare  plans  for  the  installation  of  electric 
lights. 

COi^TRAD,  IOWA.— The  Conrad  Commer- 
cial Club  is  preparing  plans  for  the  installa- 
tion of  street  ligjjts. 

GEORGE.  IOWA. — H.  C.  Hatch  has  ap- 
plied for  permission  to  erect  an  electric 
transmission   line. 

PRESCOTT.  IOWA.— Bids  will  be  re- 
ceived by  Mayor  J.  P.  Martin  until  Jan.  4 
for  the  erection  of  a  transmission  line  to 
cost  about  $12,000. 

E.MIXENCE.  MO. — The  Western  Tie  & 
Timber  Company,  Walter  Poleman  presi- 
dent. Syndicate  Trust  Building,  St.  Louis, 
is  promoting  a  project  for  the  erection  of 
a  hydro-electric  plant  on  the  Current  River 
near  this. place.  The  erection  of  a  trans- 
mission line  from  tlie  plant  to  Poplar  Bluff, 
a  distance  of  75  miles,  will  cost  between 
$350,000    and    $400,000. 

ST.  LOUIS,  MO. — The  United  Railways 
Company.  3869  Parle  Avenue,  has  arranged 
for  an  issue  $4,200,000  in  certificates,  the 
proceeds  to  be  used  for  extensions,  better- 
ments and  general  operation.  R.  Wells  is 
in  charge. 

SPRINGFIELD,  MO. — Negotiations  are 
under  way  between  Mayor  Woolsey  of  Ash 
Grove  and  the  Federal  Light  &  Traction 
Company,  60  Broadway.  New  Torli  City, 
for  the  erection  of  a  ti'ansmission  line 
from  the  company's  properties  in  Spring- 
field to  Ash  Grove  and  several  other  ad- 
joining  cities. 

CANOVA,  S.  D. — S.  H.  Butler  and  other 
business  men  of  this  place  are  considering 
the  purchase  and  improvement  of  tiie 
Canova-Howard    electric    transmission    line. 

MILFORD,  NEB.— The  Miltord  Electric 
Light  Plant  has  plans  under  way  for  addi- 
tions and  improvements,  including:  One 
generator,  complete  steam  plant,  water- 
wheel,    etc. 


Southern  States 

GREENVILLE.  N.  C. — The  town  officials 
plan  to  issui-  $6."i.OOO  in  bonds  on  Jan.  10 
for  the  erection  of  a  liglit  plant  and  water- 
works.    A.  H.  Taft  is  town  treasurer. 

LOCKHART,  S.  C. — The  Lockhart  Power 
Company  contemplates  tlie  erection  of  a 
liydro-electric  plant  on   Broad   River. 

TTBEE,  GA. — Tlie  Bureau  of  Yards  and 
Docks,  N.ivy  Department,  Washington,  D. 
C.  contemplates  tlie  ei-eetion  of  radio  com- 
pass buildings  at  Tybee  Island. 

QUINCY,  FLA. — At  a  recent  joint  meet- 
ing of  the  City  Council  .and  Board  of  AVorks 
it  was  decided  to  appoint  an  elec-ti-ical 
engineer  to  inspect  the  electric  liglit  and 
power  plant  and  make  recommendations 
for   improvement. 

JACKSON.  MISS.— The  State  Bond  Im- 
provement Commission  at  this  place  will 
supervise  tile  expenditui-e  of  $600,000  for 
repairs  to  old  power  plants  an<i  the  erec- 
tion of  new  plants  at  the  various  state 
institutions.  T.  C.  Link,  care  of  the  com- 
mission,   is    architect. 

MERIDIA.V.  .MISS.— An  election  will  b.- 
held  on  Jan.  11  foi-  the  purpose  of  sub- 
mitting to  tlie  voters  a  proposition  to  erect, 
equip  and  operate  electric  light  and  gas 
plants. 

HINDSVILLE,  ARK.— Plans  have  been 
prepared  for  the  installation  of  a  street- 
lighting   system. 

BELCHER,  lyA. — The  Borough  Council 
plans  to  rebuild  the  electric  plant  recently 
destroyed    by    fire. 

BANGS,  TEX. — J.  Sanders  contemplates 
the  installation  of  an  electric  light  and 
power   plant. 

BONTIAM,  TEX.— The  City  Council  will 
be  petitioned  to  order  ,in  election  to  t>i; 
held  for  the  purpo.sc  of  submitting  a  propo- 
sition to  erect  a  municipal  light  plant. 

DALLAS,  TEX.  —  Th<>  Dallas  Athletic 
Club,  W.  E.  Greiner.  presidint,  will  receive 
bids  aflir  Jan.  1  for  thi-  erection  of  an 
ofllce  building  to  cost  about  $1,000,000.  The 
<lub  also  plans  to  genera ti:  iLs  own  elec- 
tricity. Lang  &  Witchcll,  American  Ex- 
press National  Bank  Building,  are  archi- 
tects. 

JEWETT,  TEX. —  Tlie  Jewett  Electric 
Light  Plant,  recently  destroyed  by  fire,  will 
be  rebuilt.  J.  A.  Dean  and  W.  N.  Al^rtln 
are  the  owners. 

SWEETWATER.  TEX.— A  committee  has 
been  appointeil  to  <irculnte  n.  pititlon  for 
an  eli-itlon  to  be  h<l<i  for  the  purpose  of 
submitting  to  the  voters  a  proposition  to 
l.<isue  bonds  for  the  erection  of  a  municipal 
light  plant. 

WINNSBORO.  TEX.— The  WIn.sboro  Ice 
&  Light  Company,  recintly  organiziil  by 
R.  C.  Campbell  and  others,  contemplates 
the  operation  of  un  electric  system  for 
general  commercial  service. 


Pacific  and  Mountain  States 

OCEAN  PARK,  WASH.— The  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington. D.  C,  contemplates  the  erection  of 
a  radio  compass  building  at  this  place. 
(Specification    4349.) 

SPOKANE,  WASH,  —  It  is  understood 
that  the  Great  Northern  Railroad  has  had 
plans  prepared  for  the  construction  of  a 
dam  and  hydro-electric  power  plant  at 
Lake  Chelan,  to  cost  about  $1,500,000.  The 
electrification  of  the  Washington  lines  of 
the  railroad  is  also  under  consideration. 
L.    G.    Gilman    is    executive    vice-president. 

LANKERSHIM,  CAL. — Residents  of  Sut- 
ton, Florence.  Louise  and  Marion  Avenues 
liave  pt'titioned  ttie  Street-Ligliting  Com- 
mission   for   electric    street    liglits. 

SAX  DIEGO,  CAL.— The  Department  of 
Public  Works  plans  to  erect  a  transformer 
house. 

VAN  NUYS,  CAL. — The  re-establishment 
of  lights  on  the  boulevards  leading  into 
Van  Nuys  is  under  consideration.  G.  F. 
Beales  is  chairman  of  committee  appointed 
to   inspect   the    lighting   system. 


Canada 

KEMPTVILLE,  ONT. — A  bylaw  has  been 
passed  by  the  ratepayers,  autliorizing  the 
raising  of  $25,000  for  installation  of  new 
distribution  lines.   S.  H.  Guest  is  town  clerk. 

LONDON,  ONT. — The  Utilities  Commis- 
sion contemplates  the  expenditure  of 
$125,000  for  extensions  and  additions  to  the 
electric  light  distribution  system.  Energy 
will  be  supplied  by  the  Hydro-Electric 
Commission  of  Ontario. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  Nov.   30,   1920) 

1.360.700.  Process  for  the  Electrolytic 
I'RouiicTioN  of  Permanganate:  Robert 
E.  Wilson  and  William  G.  Horsch.  Wash- 
ington, D.  C.  -\pp.  Hied  Nov.  20,  1918. 
-Manganese  converted  by  oxidation. 

1.360.701.  Signaling  Device:  James  .\. 
Wotton,  Montclair,  N.  J.  App.  filed  June 
13,    1918.      Telephone  plug. 

1.360.712.  Telegraph  System  ;  John  H. 
Bell,  .South  Orange,  N.  J.  App.  filed 
Nov.  3,  1917.  For  repeating  service  be- 
tween land  and  submarine  cables. 

1.360.713.  Telegraph  System  ;  John  H. 
Bell,  South  Orange,  N.  J.  App.  flle<l 
Nov.  22,  1917.  For  overcoming  wander- 
ing zero. 

1,360,722.      Telephone    System  ;    Henry    P. 

Clausen,  Mount  Vernon,  N,  Y.     App.  filed 

Nov.       27,      1916.        Improved      signaling 

means. 
1,360,738.      Telephone    System  ;    John    A. 

Hall,  East  Orange,  N.  J.     App.   filed  July 

24,  1917.     Automatic. 
1,360,740.       Reduction    or    Distortion    of 

Sio.vALi.NO  Ci'RRE.NTS  :    Ralph   V.    L.  Hart- 

li'y,    Brooklyn,   N.    Y.      .\|)p.    Ill.d    Sept.   8, 

1917.      Wire  or  wireless  teleplionc. 
1,360,745.      System  of  Control;   Rudolf  E. 

Hellnumd,  Swissvali',   Pa.  App.   filed  .Sept. 

27,  1916.     Regenerative. 
1,360,752.       Stationary     Induction     Appa- 

Ti's  ;  Svend   E.  Johannesen,  Pittsfleld,  Pa. 

App.   filed   Aug.    5,    1918.      Transfornur. 
1,360,757.       Loaded    Telephone    Circuits  ; 

f'.eorge    A.     Kclsall,    Jersey    City,     ,NI.     J. 

.\pp.   filed   Aug.    16,   1917.      Large   number 

of  circuits. 

1.360.822.  Regulating  System  :  I/ouis  W. 
Thompson,  Sclienectady,  N.  Y.  App.  filed 
Jan.  29,  1920.  Vibratory  device  for  eon- 
trolling  excitation. 

1.360.823.  Inking  Apparatus:  Charles  B. 
Thwing,  Philadelphia,  Pa.  App.  filed 
Nov.   30,  1918.      For  recording  meter.s, 

1,360,904.     Electrical  Hesistanck:  George 

H.   Dorgeloh,  Bloomficid,  N.  J.     Api).  filed 

Aug.  28,  1919.  Continuous  element  formed 

into  successive  grids. 

1,360,918.       Automatic     Ciirbf.nt-Control 

a.nd   Brake-Valve   Mechanism  ;    William 


Gardiner,  Chicago,  111.    App.  filed  Feb.  16, 

1918.      Street  car. 
1,360,948.     Welding  Machine;   William   F 

Hendry,  Ossining,  N.  Y.     App.  filed  March 

22,    1920.      Spot    welds. 
1,360,954.      Signaling  System  ;   Richard  M. 

Hopkins,    New    York,    N.    Y.      Add.    filed 

Oct   20.   1916.      Fire  klarm. 

(Issued  Dec.    7,   1920) 

1.361,024.  Signaling  Circuits  for  Toll 
Lines  ;  John  Davidson,  Jr.,  Montclair, 
N.  J.  App.  filed  Dec.  12,  1918.  Long- 
distance. 

1,361,026.  Testing  Apparatus  ;  Charles  S 
Demarest  and  Hugh  F.  Shoffstall,  Brook- 
l.vn,  N.  ^.  App.  filed  March  19.  1919. 
hov  locating  faults. 

1,361028.  Humidifier:  Clarke  S.  Drake 
H'.J^'^^^kee,  Wis.  App.  filed  April  19. 
1920.      Water  heated  by  lamp. 

1,361,032.  Electric  Soldering  Iron  ;  Ferd- 
inand Eichenberger,  Aarau,  Switzerland. 
App  filed  April  g.  1920.  Removable 
blade. 

1,361,041.  Electrolytic  Production  of 
Oxides  in  Neutral  Water  Solutions  ■ 
bidney  Fry  Spreydon,  Christchurch,  New 
Zealand.  App.  filed  Nov.  13,  1916  Pro- 
duction of  oxide  direct  from  metallic  iron. 

1,361,048.  Control  for  Electric  Lighting 
biSTEJis  ON  Vehicles;  Jesse  H.  Gris- 
wold  and  Otto  H,  Lutz,  Zion  City,  III 
App.  filed  .Sept.  26,  1916.  For  Ford 
automobiles. 

^•^^,]-V^-  r.  Electric  Welding  of  Alter- 
nating-Current Motors  ;  David  C  Lar- 
"i  oVb  ^'""'"''s.  ,N.  Y.  App.  filed  May  28, 
1918.     bquirrel-cage  rotor. 

1.361,088.  Timer  for  Ignition  Circuits  of 
Engines;  Clyde  J.  Myers,  Indianapolis, 
Ind.  App.  filed  April  6,  1918.  Commu- 
tator t.vpe. 

1,361,095.  Heating  System  for  Hydrocar- 
bon Engines  ;  Robert  P,  Perrine  St 
Louis,  Mo.  App.  filed  Nov.  17  1917'  To 
preheat  the  air. 

1,361,097.  Automatic  Electric  Power 
Plant;  Edward  B.  Reese,  Indianapolis, 
Ind.  App.  filed  Aug.  14,  1916.  Elec- 
trically controlled  valve. 

1,361,099.  Thermionic  Device;  Henry  J 
Knuiid,  London,  England.  App,  filed  May 
-1,  1920.      Radio  valve. 

1.361,133.  Electric  Ignition  Apparatus- 
h  lederic  Billon.  Solothurn,  Switzerland 
App.  filed  Dec.   5,  1917.      .Magneto. 

1,361,136.  Dynamo-Electric  Machine- 
•I'""''/,  Burke  Erie,  Pa.  App.  filed  Feb. 
6,  1917.     Small  motor. 

1,361.197.  Electric  Regulator;  Erwin  R 
S-.oekie,  Milwaukee,  Wis.  App.  filed  Oct' 
5,  1917.      For  measuring  flow   of  fluids. 

1,361.216.  Electromagnetic  Power  Co.\- 
Trol;  Frank  W.  Adsit.  St.  Paul.  Minn. 
App.  filed  Dec.   i,   191G.     For  automobiles. 

1,361.224.  Method  of  Controlling  Elec- 
tric .Motors  hy  Means  of  Electric-Cuf- 
RKNT-CoNTROi.LiNG  DEVICES;  Lynde  Brad- 

i?''.nIo"'^y'*'''''    '^'*''''-      App-    fl'Pd    March 
14,  I9lfi.     Compression  resistance  type, 

1,361,229.  Motor  Comprising  a  Single 
ton.;  Loren  p.  Crenshaw,  Los  Angeles, 
Cal.  App.  filed  May  7,  1919.  Trafllc 
signal. 

1,361,232.      Spark    Coil;    Burns    Dick,    St. 

Louis,    Mo,      App,    filed    March    10,    1919. 

I"  or  internal-combustion  engines, 
1,361,241.         Power-Transmitting        .Appa- 
ratus;   Valci-e    A.    Fynn.    St.    Louis,    Mo, 

App.   filed   May  9.   1916.      For  automobile. 
1,361,245.        Alternating-Current     Motor 

a.n-d     Method     of     Control  ;     Valere     \. 

Fynn,   St.   Louis,   Mo.      App.   filed   Jan.    2, 

1917.      Wide  speed    range. 
1,361,259.     Starting  and  Ignition  System; 

otto     E.     Huebner,     Toledo,     Ohio.       App. 

filed  Jan.  S,  1919.      Improves  spark. 
1,361.269,      Electrode  for  Electric  Welp- 

i.n-g:     Roy.-il     .Mattice,    .Middletown,     N.    J. 

App.    filed   .May   17,   1920.      Cabled   wires. 

1.361.313.  Ignition  System  ;  Alfred  C.  De 
Loi-nn-  East  Orange,  N.  J.  App.  filed 
Oct.   29.  1917.      Magneto. 

1.361.314.  Ignition  Sy.stem  ;  Alfred  C,  De 
Lorme,  East  Orange,  N.  J.  App.  filed 
Oct.    29,   1917.      Magneto. 

1.361,317.  Burclak  Lock:  Sigmund  I.,ul- 
ezew.'*l{i  and  Henry  Stempkowskl,  BulTalo, 
N.  V.  App.  filed  Feb.  18,  1920,  Con- 
trolU-tl   from  various  poinL.*. 

1,361,333,  .Standard  Electric  I^amp; 
George  T.  Irwin,  Toronto.  Ont.,  Can. 
.App.  filed  May  22.  1919.  Supported  In 
\'arious  jiositions. 

1.361.362.  Measurino  and  Indicating  .Ap- 
paratus :  Henry  Brewer.  Philadelphia. 
Pa.  App.  filed  Feb.  21,  1919.  Graphic 
meter. 
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Cheerfulness  as  an 

Antidote  to  Depression 

CHRISTMAS  i.s  always  associated  with  joyfulness 
and  happiness.  Its  sentiment  grips  the  heart  and 
stirs  the  will  of  even  the  most  callous  and  brings  to  light 
the  truth  of  the  saying  "It  is  more  blessed  to  give  than 
to  receive."  The  potency  of  happiness  as  an  incentive  to 
good  will  cannot  be  better  illustrated  than  by  this  Yule- 
tide  spirit.  Cheerfulness,  however,  ought  to  manifest 
itself  on  every  occasion  and  not  just  at  the  end  of  the 
year.  It  is  just  as  efficacious  in  changing  the  human 
viewpoint  as  it  is  in  changing  the  human  aspect.  It  is 
the  panacea  for  gloom,  and  we  recommend  it  to  those 
who  woefully  shake  their  heads  at  the  present  business 
depression.  Deflation  there  must  be,  and  chastisement, 
however  grievous,  is  nevertheless  edifying.  The  appli- 
cation of  a  little  of  the  Christmas  spirit  to  present  con- 
ditions would  be  most  salutary.  Certainly  the  future 
would  then  appear  far  from  dark. 


Commemorating;  the 
Electrical  Pioneers 

IT  IS  NATURAL  that  the  Oersted-Ampere  centennial 
celebrations  we  have  recently  gone  through  should 
emphasize  the  interest  in  electrical  history  and  the  value 
of  its  study.  History  has  been  defined  as  a  narrative 
of  everything  that  helps  explain  present  conditions.  Its 
importance  lies  in  handing  on  great  ideas  and  traditions 
from  one  fruitful  thinker  to  another,  from  one  genera- 
tion of  workers  to  the  next.  In  the  present  issue  one 
of  the  former  editors  of  this  journal  makes  an  eloquent 
plea  for  honoring  American  electrical  pioneers  whose 
centennials  loom  ahead.  He  offers  four  practical  sug- 
gestions, which  have  our  approval.  One  is  the  forma- 
tion of  an  American  electrical  historical  society.  The 
second  is  the  publication  of  electrical  history  in  con- 
tinuous periodical  form.  The  third  is  the  association 
with  the  general  national  Memorial  Day  of  a  special 
remembrance  of  our  own  pioneers  and  heroes,  who  lie 
mostly  in  forgotten  graves  while  their  work  lives  on 
for  the  growing  benefit  of  mankind.  A  fourth  sugges- 
tion deals  with  an  obviously  more  difficult  enterprise, 
the  creation  of  a  museum  of  American  pioneer  electrical 
apparatus.  Electricity  needs  its  Hall  of  Fame,  in  such 
a  shrine  of  its  modest  beginnings. 


Public  Aspects  of 
Interconnection 

OPPONENTS  of  interconnection— and  there  are 
some — are  losing  much  time  and  energy  in  fighting 
a  well-established  economic  tendency.  Whether  inter- 
connection will  pay  cr  not  in  a  particular  case  is  an 
engineering  problem,  susceptible  of  pretty  accurate  so- 
lution in  advance  of  the  necessary  plant  and  line  con- 


struction. Attacks  upon  interconnection  as  a  general 
program  may  be  made  for  political  reasons  or  from 
an  honest  doubt  of  the  practicability  of  tying  lines  to- 
gether to  save  money  and  improve  service.  Opposition 
on  general  grounds,  unsupported  by  evidence,  is  largely 
a  kicking  against  the  pricks  of  economic  progress.  Ex- 
perience favors  greatly  increasing  this  modern  elec- 
trical operating  entente.  It  is  incumbent  upon  the  ad- 
vocates of  interconnection,  however,  to  reinforce  their 
widely  accepted  statements  of  principle  by  examples  of 
actual  savings  accomplished.  This  has  been  done  to 
some  extent,  but  a  wider  publicity  is  desirable.  If  a 
tie-in  between  a  city  station  and  a  neighboring  hydro- 
electric property  saves  5,000  tons  of  coal  in  a  year,  let 
the  public  be  so  informed.  Rate  increases  may  have 
been  smaller  because  of  an  advantageous  tie-in  which 
has  held  back  a  sharp  rise  in  operating  costs.  Emer- 
gency service  may  have  kept  things  going  despite  kx-al 
plant  disturbances.  Let  proper  credit  be  given  to  the 
new  order  of  affairs  in  the  local  press — it  has  real  news 
value  when  "featured"  with  a  big  storm,  an  exception- 
ally high  tide  or  in  connection  with  an  unpreventable 
failure  of  equipment. 


Careless  Thinking  on  Rural 
Problem  Needs  Correction 

CARELESS  thinking  as  to  the  cost  of  rural-service 
lines  is  producing  its  natural  fruit.  The  letter  from 
G.  C.  NefT.  published  on  page  1271  of  this  issue,  ad- 
dressed originally  to  the  Country  Genileman,  and 
referring  to  an  article  in  that  periodical,  calls  attention 
to  one  piece  of  evidence  indicating  the  need  of  action  on 
the  part  of  the  central-station  industry.  The  figures 
given  in  the  article  alluded  to  indicate  that  the  cost  of 
rural  lines  is  from  $500  to  $650  a  mile.  A  careful 
examination,  however,  shows  that  this  covers  only  bare 
material  and  labor  for  the  line  itself,  as  was  clearly 
pointed  out  by  D.  L.  Gaskill,  president  of  the  Greenville 
( Ohio)  Electric  Light  &  Power  Company,  in  the 
Electrical  World  ( Oct.  23,  page  838 ) ,  when  the  mate- 
rial and  labor  cost  of  a  typical  mile  of  a  2,300-volt  line 
was  shown  to  be  $750.  To  this  must  be  added  the  cost 
of  transformers  and  protective  equipment,  meters  and 
services,  as  well  as  the  cost  of  engineering  and  superin- 
tendence, and  last  but  by  no  means  least  the  cost  of 
caring  for  the  interference,  either  physical  or  electrical, 
with  paralleling  telephone  lines.  The  cost  of  the  lines 
is  that  required  to  furnish  all  equipment  necessary  for 
giving  service,  and  regardless  of  the  way  in  which  the 
expense  is  divided  this  total  cost  must  be  borne  by  the 
.-service. 

The  best  figures  that  are  available  indicate  that  this 
total  cost  per  mile  varies  from  $1,200  to  $1,500,  with  a 
cost  per  consumer  of  from  $200  to  $500.  A  recent 
Middle  Western  investigation  gave  an  average  of  $480 
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per  consumer.  .  A  line  which  will  have  three  consumers 
per  mile  is  probably  the  average,  or  a  little  above  the 
average  under  present  conditions,  so  that  the  figure  from 
this  investigation  tallies  well  with  other  investigations. 
The  whole  difficulty  arises  from  fear  on  the  part  of 
the  central-station  industry  to  face  the  issue  as  it  has 
presented  itself.  This  fear  has  led  to  the  formation  of 
rural  utilities  and  "passing  the  buck"  to  the  farmers, 
with  a  consequent  obscuring  of  the  real  conditions.  The 
problem  is  one  belonging  to  the  central  station,  and  no 
amount  of  dodging  will  evade  the  issue  eventually, 
though  it  may  result  in  an  unnecessary  expense  caused 
by  the  formation  of  utilities  that  are  legally  competent 
but  practically  incompetent  to  carry  on  the  business. 
The  solution  will  not  be  easy,  particularly  under  present 
conditions,  but  it  must  be  found,  and  the  central-station 
must  find  it  or  admit  itself  beaten  at  its  own  game. 


production  thrown  on  efficient  sources,  and  these  so 
co-ordinated  as  to  take  full  advantage  of  the  diversity 
factor,  not  between  city  block  and  city  block,  but 
between  state  and  state. 


The  Power  Development 
of  the  Future 

THERE  has  seldom  been  a  more  powerful  discus- 
sion of  this  all-important  problem  than  that  recently 
presented  by  Col.  J.  P.  Jackson  before  the  American 
Society  of  Mechanical  Engineers.  That  the  future  sup- 
ply of  power  is  of  vast  importance  to  the  prosperity 
of  the  country  is  self-evident.  So  far  as  the  manufac- 
turing interests  of  our  nation  are  concerned,  shortage 
of  power  certainly  means  shortage  of  prosperity,  and 
industries  gather  where  the  power  supply  is  plentiful. 
The  actual  source  of  power  for  a  long  time  was  a 
matter  of  comparative  indifference,  and  streams  were 
harnessed  or  coal  was  transported  to  meet  the  require- 
ments of  each  individual  case.  Today  an  entirely 
different  set  of  conditions  must  be  faced.  Transporta- 
tion has  become  the  dominant  factor  in  industry.  We 
may  find  fault  if  we  like  with  what  seems  and,  indeed, 
is  a  faulty  system  of  distribution,  but  we  have  to 
face  the  facts  as  they  are.  The  result  has  been  that 
natural  water  powers  well  situated  with  respect  to 
market  have  been  in  large  measure  used  up.  In  fact, 
few  if  any  of  importance  remain,  so  that  the  country 
depends  on  transmitted  power  either  sent  over  wires 
in  the  form  of  electrical  energy  or  hauled  over  rails 
in  the  potential  energy  of  coal,  and  coal  is  undeniably 
getting  scarce. 

We  should  not  base  estimates  of  the  needless  cost 
and  consumption  of  fuel  on  present  data  alone,  but  must 
look  forward  to  the  inevitable  time,  not  far  distant, 
when  the  price  of  coal  will  rise  to  an  even  higher 
point,  throwing  a  still  heavier  burden  on  manufacturer 
and  on  railway,  and  with  all  this  the  country  is  now 
entering  on  a  period  of  the  most  formidable  inter- 
national competition  in  every  industry,  to  meet  the  needs 
of  which  power  should  be  cheaper  rather  than  dearer. 
It  is  for  this  reason  that  Colonel  .Jackson,  like  all 
other  careful  students  of  economics,  turns  to  trans- 
mitted power  as  the  remedy  for  a  condition  rapidly 
growing  desperate.  In  ten  years  the  power  plants  of 
the  country  have  grown  from  an  output  of  nine  billion 
to  about  forty-si.\  billion  kilowatt-hours,  and  the 
call  for  energy  is  now  even  louder  than  it  was  a  decade 
ago.  The  remedy  is  obviously  the  greatest  possible 
conservation  of  our  natural  resources  and  their  devel- 
opment in  such  wise  as  to  make  power  supply  as  nearly 
a.s  may  be  universal  in  distribution  and  economical  in 
application.  To  this  end  it  is  plain  that  uneconomical 
generation   of  power  must   be  checked,   the   burden   of 


Errors  That  Meter  Records 
Should  Eliminate 

METER  records  constitute  the  basis  of  central-station 
revenue  and  the  final  evidence  on  which  controver- 
sies as  to  service  rendered  are  adjusted.  It  is  there- 
fore necessary  that  any  system  of  meter  records  should 
provide  the  utmost  precautions  not  only  against  physical 
loss  of  the  meters  themselves  but  also  against  inac- 
curacies in  the  measurement  of  the  energy  used.  The 
latter  is  the  subject  portion  of  the  problem,  since  meter- 
testing  methods  have  been  pretty  well  standardized 
and  the  overhauling  of  the  meters  themselves  is  largely 
a  routine  process.  In  the  record  system,  however,  the 
usual  tendencies  are  to  one  of  two  extremes.  The 
first  is  an  elaboration  that  sometimes  becomes  so  cum- 
bersome as  to  defeat  its  own  ends  and  which  at  the 
best  is  expensive.  The  other  is  an  entire  neglect  of 
the  record,  it  being  viewed  as  a  necessary  evil  to  be 
forgotten  as  far  as  possible.  The  description  elsewhere 
in  this  issue  of  the  system  of  the  Iowa  Railway  &  Light 
Company  outlines  a  method  that  experience  has  shown 
can  provide  against  loss  or  mislaying  with  a  minimum 
of  clerical  labor. 

This  system  is  well  worth  study,  particularly  on  the 
part  of  central-station  managers  whose  service  will  not 
support  the  elaborate  meter  laboratory  arrangements 
that  the  larger  central  stations  can  maintain  and  who 
must  depend  upon  the  simpler  routine  test  standards, 
checked  by  secondary  standards  that  can  be  periodically 
sent  to  a  well-equipped  laboratory  for  calibration.  While 
the  larger  stations  can  and  must  support  elaborate 
meter  records,  because  of  the  large  number  of  instru- 
ments handled,  there  is  no  reason  why  the  smaller 
companies  cannot  support  records  that  will  accomplish 
the  same  results.  The  smaller  stations  handle  a  smaller 
number  of  meters,  have  not  so  many  complications  to 
deal  with  and  consequently  need  fewer  safeguards. 
This  fact  is  too  often  lost  sight  of  in  the  working 
out  of  meter  record  systems. 


Insufficient  Furnace  Capacity 
an  Enemy  to  Economy 

IN  NO  branch  of  engineering  has  antiquated  conven- 
tion been  so  slavishly  followed  as  in  rating  boilers. 
The  result  i.s  that  the  real  conditions  of  economy  are 
hidden  behind  a  mass  of  irrelevant  data  which  ought 
to  be  brushed  aside.  It  is  the  particular  virtue  of  the 
little  paper  by  Theodore  Maynz  which  we  published  last 
week  that  the  facts  he  presents  enable  one  to  see 
through  the  smoke  to  something  of  the  real  relations 
between  heating  surface,  efficiency  and  maintenance. 
The  broad  situation  is,  as  Mr.  Maynz's  diagram  shows, 
that  a  boiler  fitted  with  an  economizer  and  with  plenty 
of  furnace  capacity  will  excel  in  economy  over  a  wide 
range  of  load  the  more  conservative  proportions  of 
earlier  practice.  For  central-station  working  a  flat- 
topped  economy  curve  is  all  important,  for  it  enables  a 
formidable  peak  to  be  carried  without  losing  much  in 
efliciency  even  when  pushing  reduced  draft.  The  pen- 
alty of  too  hard  driving  is  increased  upkeep  even  more 
than  loss  of  efficiency,  particularly   if  the  furnace  and 
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stoker  dimensions  are  skimped.  With  a  reasonable 
number  of  units  in  service  there  is  httle  excuse  for 
operating-  at  under-loads — a  practice  disastrous  to 
economy. 

The  boilers  themselves  will  show  about  the  same 
maintenance  cost  per  unit  weight  of  steam  produced 
within  limits  of  forced  output,  while  with  properly  pro- 
portioned furnace  and  stoker  no  excessive  maintenance 
cost  will  appear.  All  these  facts  indicate  that,  given 
intelligent  care,  bad  performance  of  the  boiler  plant 
can  generally  be  traced  to  improper  design  or  operation 
of  the  furnace.  Insufficient  furnace  capacity  is  prob- 
ably the  worst  enemy  of  economy,  and  this  is  doubly 
true  when  it  becomes  necessary  to  operate  with 
inferior  fuel.  Efficient  steam  output  is  the  final  test 
of  performance. 


Getting  Away  from 
Antiquity 

IT  TOOK  the  automobile  designers  a  good  many  years 
to  get  away  from  the  standard  designs  for  horse- 
drawn  vehicles  and  evolve  something  that  would  make 
the  most  of  the  new  propelling  power.  In  the  same 
way  it  has  taken  the  designers  of  waterwheels  a  long 
time  to  get  away  from  the  idea  of  treating  a  low-head 
hydraulic  development  along  lines  of  practice  which 
have  been  based  for  the  most  part  on  fairly  high- 
head  conditions. 

Happily  the  old  designs  have  now  been  abandoned 
and  radical  improvements  have  been  taken  up  in  two 
directions.  These,  as  pointed  out  by  L.  E.  Ay  res  in 
this  issue,  involve  first  the  redesign  of  the  turbine 
itself  for  efficient  running  at  much  higher  speeds  than 
was  once  customary,  and,  second,  the  treatment  of  the 
emerging  water  column  in  such  way  as  to  give  free 
flow  with  as  little  friction  and  eddy  as  possible  and 
to  regain  something  of  its  residual  kinetic  energy  as 
available  pressure.  The  first  end  has  been  met  by  a 
radical  change  in  runner  construction,  by  passing  from 
the  older  design  with  numerous  blades  to  a  four-blade 
or  three-blade  type  resembling  a  well-designed  ship's 
propeller  more  than  an  old-fashioned  waterwheel.  The 
result  of  recent  improvements  has  been  to  produce,  as  is 
shown  in  Mr.  Ayres'  article,  runners  with  four  or  even 
three  blades  comparing  quite  well  in  efficiency  with  the 
best  that  has  been  done  with  the  more  conservative 
constructions.  For  instance,  the  actual  tests  in  two 
typical  cases  cited  show  a  maximum  efficiency  of  85  to 
87  per  cent  in  three-blade  and  four-blade  runners,  going 
to  about  600  hp.  under  15-ft.  head  and  at  200  r.p.m. 
These  figures  are  within  2  or  3  per  cent  of  the  per- 
formance of  standard  wheels  of  similar  capacity  and 
head,  but  of  much  lower  ?peed,  and  they  are  altogether 
higher  than  would  have  been  obtained  twenty  years 
ago. 

Part  of  the  improvement  in  general  results,  as  already 
indicated,  lies  in  the  more  skillful  treatment  of  the 
outflow.  Two  analogous  but  different  methods  have 
been  used  in  the  plants  referred  to — one  an  improved 
design  of  draft  tube,  the  other  a  somewhat  more  radical 
treatment  of  the  problem  through  the  introduction  of 
the  hydraucone  regainer,  the  construction  of  which  has 
recently  been  noted  in  our  columns. 

In  one  instance  cited  by  Mr.  Ayres  a  change  from 
the  old  to  the  new  type  of  low-head  plant  actually 
increased  the  hydraulic  efficiency  nearly  40  per  cent 
and,  one  may  add,  undoubtedly  decreased  attention  and 
repairs   in  a  degree  equally  conspicuous. 


rtilities  Entitled  to  More 

than  t'urrent  Investment  EarninK!^ 

r»J  ONE  way  or  another  the  valuation  of  a  utility  is 
used  as  a  working  basis  for  determining  rates  upon 
which  the  actual  return  to  the  investor  depends.  All 
sorts  of  hypotheses  for  equilibrating  costs  on  one 
theory  or  the  other  have  been  tried  out  with  rather 
indifferent  success.  Add  to  this  the  complication  aris- 
ing from  statutory  requirements,  which  are  themselves 
often  vague,  and  the  difficulty  of  doing  the  right  thing 
is   unpleasantly   apparent. 

A  paper  by  P.  B.  Warren  in  the  current  issue  takes 
up  another  phase  of  the  matter  in  attempting  to  apply 
to  the  question  of  valuation  of  public  utilities  what 
amounts  to  a  correction  factor  for  the  var>ing  value 
of  the  dollar.  This  leads  to  a  value  which,  although 
in  terms  of  a  somewhat  arbitrary  unit,  takes  in  a  cer- 
tain measure  account  of  the  fluctuations  in  price  on 
which  the  cost  at  any  particular  epoch  may  be  deter- 
mined. The  fundamental  point  of  doubt  in  all  ca.ses 
comes  from  the  fact  that  in  a  public  utility  which  has 
been  built  up  perhaps  through  a  quarter  of  a  century 
there  have  been  many  fluctuations  in  price,  and  a  valua- 
tion made  on  any  theory  for  one  particular  epoch  canno; 
long  remain  true.  This  difficulty  confronts  one  at  every 
turn  on  whatever  theory  he  proceeds,  and  Mr.  War- 
ren's approximate  solution  is  only  one  of  the  ways  by 
which  the  variation  here  considered  may  be  taken  into 
account.  When  it  comes  to  valuing  a  utility  with  ref- 
erence to  rate  making  a  wider  field  of  inquiry  is  open. 

One  thing  is  certain,  that  money  put  into  a  plant  in 
the  course  of  its  development  is  entitled  to  a  fair  return, 
and  not  only  to  a  fair  return  at  the  time  of  investment 
but  to  a  fair  return  at  the  particular  epoch  for  which 
the  information  becomes  necessary  in  adjusting  rates. 
It  seems  to  us  that  what  constitutes  a  fair  allowance 
actually  depends  on  the  value  of  the  dollar  as  expressed, 
for  instance,  in  current  rates  of  return  upon  investment. 
If  8  per  cent  was  a  figure  considered  fair  and  just  as 
a  return  when  current  funds  were  earning  4  per  cent 
or  5  per  cent,  a  proportionately  larger  allowance  rep- 
resents a  fair  return  when  investments  commonly  bring 
7  or  8  per  cent,  quite  irrespective  of  what  the  fluctua- 
tions in  price  may  have  been  in  the  interim  between 
the  two  epochs  considered.  Reconstruction  values  and 
modifications  thereof  are  somewhat  diflkult  to  apply, 
because  in  justice  and  fairly  to  represent  the  conditions 
of  actual  construction  these  reconstruction  values  ought 
to  be  applied  with  some  reference  to  the  times  of  actual 
building  and  the  then  existing  conditions.  If  all  the 
factors  are  taken  into  account,  as  Mr.  Warren  points 
out,  the  differences  in  valuation  are  more  apparent  than 
real.  It  appears  to  us,  however,  that  actual  cost  is 
the  most  nearly  a.scertainable  basis  of  real  investment, 
and  that  the  fluctuating  value  of  the  dollar  so  far  as 
it  is  taken  into  account,  as  it  should  be  in  ascertaining 
an  equitable  return,  is  more  .safely  ba.sed  on  current 
investment  earnings  than  on  anything  else,  always 
admitting  that  an  industr>'  like  a  public  utility  is  fully 
warranted  in  claiming  a  liberal  return  on  its  work  as 
well  as  on  its  past  investment  and  that  dividends 
apparently  liberal  ten  years  ago  do  not  fairly  requite 
the  industry  today.  By  thus  applying  the  correction 
for  fluctuating  values  to  the  earning  rate  permitted 
from  time  to  time  one  does  not  cut  loose  from  the 
fundamental  fact  of  actual  capital  invested,  while  pre- 
serving the  rights  of  the  stockholders  to  a  fair  return 
even  in  defiance  of  a  shrinking  dollar. 


Harold  Winthrop  Buck 

Inventor,  engineer,  designer,  advocate  of  lS,000-volt  generation 

a7id  pioneer  in  the  development  of  long-distance 

hydro-electric  transmission 


EAGERLY  and  with  a  certain  sure- 
ncss  do  we  tJilk  today  of  22n,nn0-volt 
transmission,  yet  It  was  onlv  a  fi-w 
years  apo  that  100.000  volts  became  an 
artuallty.  It  was  at  Niacara  Falls. 
N.  Y..  about  twenty  yeai-s  ago,  that 
H.  \V.  Buek.  then  electrical  cnclneer  for 
the  Niagara  Falls  Power  Company, 
which  at  that  time  was  the  wonder 
water-power  system  of  thi'  worlii.  ex- 
pelimentcd  on  a  1  nn.noo-volt  line  a  mile 
long.  In  1007  hi'  installed  a  llO.OOO-volt 
systi'm  for  the  Creat  Wc^ttern  I'owir 
Company.  To  perfect  a  comtnercl.al  sys- 
tem for  such  high  vollaEes  required 
considerable  research  work,  partlcidarly 
on  Insulators.  He  became  convinced  that 
Some  other  way  of  Insulating  hiph- 
tenslon  lines  than  by  the  upright  pin- 
type  method   was  desirable. 

As   n.  result   he   developed   with    K.    M. 
Hewlett    of    the    fieneral    Kleclric    Com- 


pany a  suspension  insulator  system  for 
use  on  .some  high  voltage  lines  projected 
liy  the  Niagara  Falls  Power  Company. 
Mr.  Huck  was  also  the  first  to  advocate 
13.000-volt  generation.  Prior  to  that 
generator  voltages  were  much  lower, 
in  addition  he  is  credited  with  having 
designed  a  three-phase  motor  operating 
bv    static    induc-tion. 

■  Mr.  Buck  was  born  in  Now  York  City 
Mav  7.  1873.  He  received  his  bachelor's 
degVce  from  Yale  in  1891  and  in  the 
following  year  the  degree  of  electrical 
engineer  from  Columbia.  The  next  two 
years  wr-re  spent  as  a  student  at  Schen- 
ectady In  the  General  Klectric  works. 
after  which  he  went  into  the  lighting 
dcpaTtment  as  a.sslstant  to  the  chief 
engineer. 

In  1900  Mr.  Buck  became  electrical 
engineer  for  the  Niagara  Falls  Power 
Company,    and    seven    years    later,    with 


.\1.  A.  Vicle  and  F.  (>.  lihukwcll.  he 
joineil  the  now  well-known  organization 
of  consulting  engineers — Vieie.  Black- 
well    &    Hiuk.  ,     ,, 

In  .-iddltion  to  high-tension  work  Mr. 
Huck  has  always  taken  a  large  interest 
in  hvdi-o-electric  development.  While  at 
Niagara  I'.iils  lie  had  cliarge  of  the 
designs  and  Installation  of  all  the  elec- 
trical equipment  of  plant  No.  2  and  of 
the  Canadian  Niagara  Power  project. 
Furthermore,  his  own  organization  from 
its  inception  has  specialized  on  hydro- 
electric projects. 

His  counsel  is  much  sought  In  engi- 
neering societies,  which  he  has  frc- 
qucntlv  .served  on  Import.int  committees. 
He  is  "a  past-presid.'Ul  of  lie'  .\merican 
Institute  of  Electrical  Engineers  a'  il 
at  the  present  time  he  Is  the  represent- 
ative of  tlint  hoily  on  the  American 
Engineering   Council. 


The  Justice  of  Current-Cost  \  alualions 


Although  Original  Cost  Will  Give  Same  Figure,  Provided  that  Proper  Relative 
Weight  in  Purchasing  Power  Is  Given  to  Dollar,  Still  the  Dollar  Now  Current 
Is  the  One  Which  the  Utility  Pays  Out  for  Supplies  and  Receives  for  Energy 

By  PHILIl'  BAKTON  WARREN 

Member   of    the    Illinois    liar 


o 


DETERMINING  the  proper  method  of  utility 
valuation  is  of  the  Rravest  importance  to 
Ihe  continued  development  of  the  country's 
resources.  Until  the  basis  of  return  for 
money  invested  in  utility  property  is  convincingly  and 
firmly  established  new  money  will  not  flow  into  this 
industry.  The  value  of  property  used  in  furnishinp 
service  is  the  basis  of  just  and  reasonable  rates. 
Because  of  the  importance  of  this  factor  much  atten- 
tion has  been  centered  thereon  for  the  purpose  of 
evolving  plausible  theories  that  as  the  interest  of  the 
parties  dictate  will  increase  or  diminish  the  value. 
There  are  advocates  of  original  cost,  cost  to  reproduce 
at  average  prices  for  various  periods,  cost  to  reproduce 
at  so-called  normal  prices,  cost  to  reproduce  at  trend 
prices,  cost  to  reproduce  at  present  prices,  and  the 
theorists  have  not  yet  stopped  working.  But  the 
truth  as  to  value  cannot  be  altered.  Every  appraisal, 
honestly  made,  on  each  one  of  these  various  theories 
will  reproduce  substantially  the  same  value.  The  differ- 
ence is  only  apparent,  not  real. 

Measuring  of  Resvlts 

All  will  agree  that  the  investors  in  a  utility  are 
entitled  to  a  "fair  return  upon  the  reasonable  value 
of  the  property  at  the  time  it  is  being  used  for  the 
public."  As  it  is  value  that  is  being  sought,  the  mean- 
ing of  value  must  first  be  understood.  Value  itself  is 
not  a  vague,  indefinite  or  uncertain  characteristic.  No 
one  has  been  able  to  improve  on  John  Stuart  Mill's 
definition  that  "the  value  of  a  thing  is  its  general 
power  of  purcha.-sing,     .     .  the  command  which  its 

possession  gives  over  purchasable  commodities  in 
general."  Clearly,  the  value  of  any  economic  quantity 
always  has  been,  and  always  will  be,  any  other 
economic  quantity  for  which  it  can  be  exchanged.  In 
the  complexity  of  affairs  it  is  impracticable  to  exchange 
a  kilowatt-hour  for  a  certain  quantity  of  bread  or  nails. 
This  difficulty  was  overcome  many  centuries  ago  by  the 
adoption  of  a  medium  of  exchange  called  money.  The 
function  of  money  is  that  of  facilitating  exchanges  of 
commodities,  and  to  function  it  must  afford  a  ready 
means  of  estimating  the  comparative  value  of  the  differ- 
ent commodities.  Therefore  [hat  into  which  the  value  of 
all  commodities  must  be  translated  for  expression  and 
intelligent  understanding  is  money  of  present  purchase 
power.  Value  can  neither  be  expressed  nor  intelli- 
gently understood  by  any  other  means.  Every  person 
who  hazards  an  opinion  as  to  the  value  of  an  economic 
quantity  e.vpresses  it  in  current  dollars,  and  no  com- 
mission ever  made  a  finding  as  to  value  that  was  not 
expressed  in  the  kind  of  dollars  that  were  current  at 
the  time  of  expression. 

The  sole  object  of  a  rate  proceeding  is  to  ascertain 
what  are  just  and  reasonable  rates  for  utility  service 
at  the  present  and  in  the  immediate  future,  not  at  the 
time  of  the  original  construction  of  the  property  or  as 
constituting  an  average  during  any  five-year  or  ten- 
year  period.     The  tribunal  is  endeavoring  to  ascertain 


what  amount  of  income,  expressed  in  the  kind  of 
dollars  current  today,  will  constitute  a  fair  return  for 
the  service  rendered  when  paid  in  rates  today  and  in 
the  immediate  future.  It  cannot  ignore  the  actual 
conditions  existing  today,  because  it  is  under  these 
conditions  the  service  is  to  be  rendered.  Nor  can  it 
ignore  the  kind  of  dollars  that  are  current  today 
because  it  is  only  with  that  kind  of  dollars  that  the 
customer  can  pay  for  the  service. 

In  honest  endeavors  to  determine  the  value  of  a 
property  in  rate  proceedings,  widely  varying  conclu- 
sions can  almost  always  be  traced  to  a  failure  to  use 
the  present  medium  of  exchange  as  a  method  of 
expressing  value.  Money  is  an  economic  commodity 
just  as  certainly  as  wheat  or  coal.  Fluctuation  in  the 
l)urchase  power  of  the  medium  of  exchange  has  always 
existed  and  cannot  be  ignored  when  expressing  value. 
It  is  axiomatic  that  "the  value  of  money  is  inversely 
as  general  prices — falling  as  they  rise  and  rising  as 
they  fall."  The  result  is  that  when  we  speak  of  a 
dollar  in  1910  we  are  not  speaking  of  the  same  measure 
of  value  as  when  we  refer  to  a  dollar  in  1920. 

In  1910  a  dollar  would  purchase  so  much  wheat,  so 
much  coal  or  so  many  hours  of  labor,  and  in  1920 
it  takes  two  dollars,  generally  speaking,  to  purchase  the 
same  quantity  and  quality  of  wheat,  of  coal,  or  of  labor. 
In  other  words,  it  takes  two  of  the  1920  dollars  to 
equal  one  of  the  1910  dollars.  Therefore,  before  we 
can  measure  the  relative  probative  force  of  two 
appraisals  of  the  same  property,  expressed  in  dollars 
current  at  different  periods,  we  must  know  what  the 
relative  purchase  power  of  the  dollar  was  in  the  respec- 
tive periods.  If  not  identical,  then  proper  allowance 
should  be  made  for  the  difference.  If  this  is  done,  no 
difference  will  be  found  in  honest  valuations  of  the 
same  property. 

The  Current  Dollar 

This  problem  of  the  kind  of  dollar  to  l)e  u.sed  is  not 
diflicult  of  solution.  The  object  of  a  rate  proceed- 
ing is  to  determine  what,  under  the  conditions 
existing  at  this  time,  the  consumer  shall  in  fairness 
give  to  the  owner  of  the  utility  in  exchange  for  the 
service  rendered.  There  is  to  be  an  exchange  of  com- 
modities and  fairness  demands  they  shall  be  of  equal 
value.  If  electric  light  and  power  rates  are  being 
determined,  the  commodity  offered  by  the  owner  is 
energy    and   that   offered   by   the   consumer    is    money. 

The  kind  of  dollar  that  is  to  be  exchanged  for  the 
energy  is  the  kind  of  dollar  that  is  current  today.  The 
value  of  the  energy  is  made  up  of  the  use  of  the 
value  of  the  property  by  which  it  is  produced  and  the 
value  of  the  labor  and  material  consumed  in  producing 
it.  We  are  trying  to  translate  these  values  into  a  thing 
that  will  be  comparable  with  the  dollar  which  is  to  be 
paid  for  them.  The  only  way  it  can  be  accomplished  is 
by  translating  them  into  the  very  kind  of  a  dollar  the 
consumer  is  going  to  use  when  he  pays  for  them. 

The  energ>"  is  offered  for  exchange  today.     \Vc  are 
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endeavoring  to  ascertain  tiie  power  of  that  energy  to 
purchase  other  commodities  today.  We  can  only 
measure  its  purchase  power  today  in  terms  of  the 
kind  of  dollar  in  use  today.  It  may  be  that  the 
energy  and  all  of  the  property  creating  it  have  no  more 
intrinsic  value  today  than  they  had  ten  years  ago,  but 
the  dollar  of  today  has  less  intrinsic  value,  and  those 
are  the  kind  of  dollars  that  must  be  accepted  in 
exchange  for  the  energy.  Every  fair  mind  will 
recognize  that  the  dollar  of  today  is  worth  no  more  in 
appraising  the  property  than  it  is  when  paying  the 
lighting  bill.  When  a  commission  expresses  its  opinion 
of  the  value  of  a  property  in  dollars,  as  the  basis  of 
rates  to  be  paid  in  dollars,  the  dollars  used  in  both 
expressions  should  be  the  same  kind  of  dollars. 

Exchange  Value 

What  determines  a  thing's  value  is  what  it  is  in  its 
existing  conditions  and  relations — its  present  actual 
exchange  value.  The  phrase  "exchange  value"  is  not 
here  used  in  the  sense  of  being  the  profits  of  an  enter- 
prise capitalized  at  a  given  rate  of  return.  That  is  one 
measure  of  an  unregulated  competitive  business.  But 
the  moment  an  enterprise  becomes  subject  to  regulation 
as  to  its  profits — and  those  profits  must  be  just  and 
reasonable — obviously  the  existing  profits  cannot  be 
made  a  factor  in  determining  just  and  reasonable 
profits.  The  phrase  is  here  used  in  the  sense  of  being 
the  aggregate  costs  of  energy  and  material  necessary  to 
reproduce  the  entire  property. 

The  argument  advanced  against  exchange  value  is 
that  the  property  is  not  for  sale,  that  there  is  no  inten- 
tion to  sell  it,  and  therefore  that  there  should  not  be 
placed  upon  it  a  value  based  upon  demand  and  supply. 
True,  the  property  itself  is  not  for  sale,  but  the  use  of 
the  property  is  for  sale,  and  every  piece  of  material, 
from  the  smallest  nail  to  the  largest  engine  in  the  plant, 
and  every  bit  of  labor  used  in  its  construction  and  opera- 
tion, can  be  acquired  by  the  utility  on  no  other  basis 
than  that  of  exchange  value.  With  no  way  of  altering 
this  fact,  how  can  it  be  said  that  the  aggregate  of  the 
exchange  values  of  all  the  component  parts  does  not  con- 
stitute the  total  value  of  the  physical  property?  So  long 
as  the  utility  must  part  with  its  money  upon  the 
exchange  value  basis  for  the  component  parts,  is  the 
public  entitled  to  the  use  of  the  whole  upon  any  other 
basis? 

f  Investment  in  Property 

If  it  were  possible  for  the  public  to  pay  the  owner 
for  the  use  of  its  property  in  the  same  kind  of  dollars 
that  were  current  at  the  time  of  original  construction 
it  would  not  be  unfair  to  accept  the  original  cost  as 
present  value.  It  must  not  be  forgotten  that  the 
owner's  investment  is  not  the  dollars  it  parted  with  to 
acquire  the  property,  but  its  investment  is  the  property 
that  it  thus  acquired.  True,  at  that  time  the  property 
was  the  equivalent  of  those  dollars,  but  the  owner  parted 
with  those  dollars  and  kept  the  property.  It  serves  no 
nurpose  to  ascertain  the  number  of  dollars  it  parted 
with  unless  we  intend  to  value  tho.se  dollars.  That  can 
only  be  done  by  comparing  their  purchase  power  with 
the  dollars  of  today.  But  why  attempt  to  put  a  value  on 
the  thing  the  owner  parted  with  when  we  can  more 
readily  put  a  value  on  the  thing  it  retained  and  is  now 
using   to  produce  the  service,  that  is,  the  property? 

The  only  argument  which  has  ever  been  .seriously 
advanced   in  favor  of  adopting  what  is  called  original 


cost  is  that  stability  is  thereby  given  to  rates.  The 
fallacy  of  this  is  that  rates  constitute  the  compensa- 
tion to  be  paid  by  the  public  for  the  use  of  the  property. 
If  that  compensation  is  to  be  measured  by  a  fair  return 
upon  the  value  of  the  property  used,  then  the  relative 
value  of  the  medium,  in  which  the  compensation  is  to 
be  paid,  to  the  property  used,  should  be  known.  The 
rates  to  be  paid  are  the  values  to  be  received  by  the 
owner  of  the  property  for  its  use.  The  value  contained 
in  the  rates,  when  expressed  by  the  medium  of  exchange, 
is  unstable,  variable  and  regulated  by  the  inexorable 
laws  of  supply  and  demand.  The  customer  is  no  more 
entitled  to  stability  in  rates,  when  expressed  in  the 
medium  of  exchange,  than  he  is  entitled  to  stability 
in  the  price  of  any  commodity — or  than  the  owner  of 
the  utility  is  entitled  to  stability  in  the  purchasing 
power  of  the  medium  of  exchange  in  which  the  custo- 
mer pays  for  service.  The  service  and  use  of  utility 
property  can  only  be  furnished  the  customer  by  means 
of  labor  and  material,  and  so  long  as  the  cost  of  labor 
and  material  depends  upon  supply  and  demand  it  will 
be  unstable  and  the  charge  for  the  product — i.e.,  the 
utility  service — must  likewise  be  unstable.  The  medium 
of  exchange  in  which  the  customer  pays  the  owner  for 
the  service  will  likewise  be  unstable.  It  would  be  unjust 
to  make  one  stable  while  the  others  remain  unstable. 

Effect  of  Regulation  on  Return 

No  one  will  deny  that  at  the  present  time  the  pur- 
chase power  of  the  dollar  has  decreased  and  there  are 
those  who  admit  that  for  additions  and  extensions  made 
today  the  owner  is  entitled  to  a  valuation  at  present-day 
prices,  thus  giving  effect  to  the  decreased  dollar;  but 
they  claim  it  is  unfair  to  measure  the  value  of  property 
acquired  some  years  ago  by  the  present  medium  of 
exchange  because  it  would  be  giving  the  owners  of 
utility  securities  an  advantage  which  is  not  given  to  the 
owners  of  farm  mortgages  and  other  securities.  This 
contention  ignores  the  fundamental  distinction  which 
exists  between  those  investing  in  regulated  securities 
and  those  who  invest  in  unregulated  securities.  The 
investor  in  a  farm  mortgage  or  government  bond  makes 
a  contract  that  he  shall  have  for  a  definite  period  a  cer- 
tain return  for  the  use  of  his  money.  No  regulatory 
body  can  at  any  time  thereafter  say  he  shall  not  have 
that  return  because  it  is  unjust  or  unreasonable.  The 
man  who  invests  in  public  utility  securities  knows  that 
at  any  time  the  public  utilities  commission  may  inves- 
tigate and  cut  his  return  down  if  the  rates  producing 
it  are  not  just  and  reasonable.  He  also  knows  that  no 
matter  what  his  contract  may  be  he  will  be  permitted 
to  have  only  a  fair  rate  of  return. 

It  is  not  absolutely  essential  that  appraisals  based  on 
original  cost,  or  average  costs  during  some  selected 
period  of  time,  should  be  disregarded.  The  courts  have 
said  they  are  "matters  for  consideration"  and  that  they 
are  to  be  given  "such  weight  as  may  be  just  and  right 
in  each  case."  But  if  they  are  "considered,"  then  in 
weighing  them  to  ascertain  their  probative  force  for  the 
purpose  of  ascertaining  present  value  the  same  scales 
must  be  used.  They  are  evidence  of  present  value,  but 
before  their  true  weight  can  be  ascertained  they  must  be 
translated  into  the  terms  by  which  present  value  is  to 
be  expressed;  this  is,  the  kind  of  dollars  current  today. 
When  they  are  so  translated  they  will  express  the  same 
quantum  of  value  as  an  appraisal  based  on  the  cost  to 
reproduce  at  present  prices  and  will  serve  as  a  check. 

Certainly   one  expects   to   find   more  accuracy   in   an 
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appraisal  expressed  in  dollars  of  the  present  day  than 
in  one  expressed  in  dollars  of  some  other  period.  It  is 
■much  easier  for  the  appraiser  to  ascertain  accurately  the 
present  prices  of  labor  and  material  than  it  is  those  that 
prevailed  years  ago.  It  is  much  easier  to  test  the 
knowledge  of  the  appraiser  as  to  the  latter  than  as  to 
the  former.  It  is  much  easier  for  an  appraiser  delib- 
erately to  deceive  the  commission  as  to  prices  which  pre- 
vailed many  years  ago  or  the  average  prices  of  some 
other  period.  Furthermore,  if  appraisals  expressed  in 
•dollars  of  some  other  period  must  be  translated  into  the 
dollars  of  this  period  before  they  will  e.xpress  present 
value,  there  is  always  the  chance  of  errors  and  inac- 
curacies in  making  the  translation. 

The  iteration  and  reiteration  of  the  present  tense  by 
■every  authority  on  the  subject,  when  speaking  of  the 
time  as  of  which  the  value  must  be  a.scertained,  shows 
a  deep  conviction  that  value  must  be  translated  into  and 
expressed  in  the  kind  of  dollars  current  at  "the  time  the 
property  is  being  u.sed  for  the  public."  It  recognizes 
that  conditions  change  from  time  to  time  and  that  it  is 
only  fair  to  fi.\  the  value  at  the  time  and  under  the 
conditions  which  exist  when  the  service  is  rendered.  It 
recognizes  the  fluctuation  in  the  purchase  power  of  the 
medium  of  exchange  with  which  the  service  is  to  be 
paid,  and  thereby  provides  that  the  effect  of  the  fluctua- 
tion shall  at  all  times  bear  equally  on  the  owner  and 
public. 

The  basis  of  the  reasoning  is  that  at  all  times — 
abnormal,  subnormal  or  war  times — the  patron  is 
entitled  to  a  reasonable  rate  and  the  owTier  is 
entitled  to  a  fair  return ;  that  a  fair  return  is  a  certain 
percentage  of  the  value  of  the  property — i.e.,  a  definite 
ratio  between  the  value  of  the  property  and  the  value  of 
the  return ;  that  this  ratio  is  not  maintained  unless  the 
same  measure  of  value  is  used  in  determining  the 
return  as  in  determining  the  property. 

If  in  the  future  general  prices  fall  and  valuations 
are  made  on  the  then  prevailing  prices,  the  owner  will 
lose  nothing,  for  the  simple  reason  that  the  increased 
purchasing  power  of  the  dollar  (caused  by  the  fallen 
prices)  in  which  the  return  is  to  be  paid  will  exactly 
compensate  for  the  decrease  in  the  number  of  dollars 
produced  by  the  decreased  rate,  and  the  owner  will  be 
receiving  the  same  quantity  of  value  for  the  service 
he  has  rendered  as  he  was  accustomed  to  receive  during 
the  period  of  high  prices. 


THE  true  test  of  success  in  busitiess  is  not  profits 
but  economy.  Profits  may  be  the  result  of  good  for- 
tune, of  a  fleeting  period  of  inflation,  of  temporary  con- 
ditions of  any  kind,  but  a  business  structure  which  is 
built  simply  upon  the  profit  sheet  of  the  moment  is  bu'lf 
upon  the  sands.  The  only  business  foundations  which 
are  sure  and  steady  are  erected  upon  the  rock  of 
economy.  The  great  need  of  the  world  today  is  to 
work  hard  and  save.  This  applies  twt  aione  to  the  labor- 
ing man  but  to  the  man  of  great  means.  There  is  w> 
place  in  America  today  for  the  loafer.  The  laboring 
man  is  entitled  to  his  full  share  for  the  contribution  he 
makes  to  the  value  of  an  article.  The  laboring  man 
should  be  taken  into  the  fullest  confidence  of  his  em- 
ployers. He  should  he  so  sure  of  getting  his  fair  share 
of  the  wealth  he  produces  that  he  tnll  work  with  zeal 
and  enthusiasm.  Not  tnerely  increased  production,  but 
increased  efficiency  in  production,  is  essential. — Charles 

M.  SCHW.AB. 
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Device  Developed  lor  War  Use  Found  Valuable  for 

Plant  Purposes  —Synchronous  Motors  Arranged 

for  Transmitting  Signals 

By  H.  p.  Sparkes 

Bnglnccr  Weatlnghoiue  Electric  Ic  Manuracturlns  Company 

DCRING  the  stress  of  the  war,  when  development  of 
ajjparatus  for  military  purposes  was  so  great,  not 
a  few  devices  were  perfected  of  a  kind  whici)  could  later 
be  adopted  for  commercial  use.  Manufacturing  com- 
panies, turning  their  full  energies  to  helping  to  bring 
the  war  to  a  successful  conclusion,  accomplished  in  many 

instances    a    great    deal 

more  than  might  have 
been  possible  under 
peace-time  conditions. 
Furthermore,  it  is  sur- 
prising to  find  to  how 
m  a  n  y  commercial  uses 
such  devices  may  be  ap- 
plied. One  instance  of 
this  is  a  direction-bear- 
ing indicator  which  was 
developed  for  the  United 
States  Navy.  This  appa- 
ratus consists  of  two 
synchronous  motors  con- 
nected so  that  when  the 
rotor  of  one,  the  trans- 
mitter, is  placed  in  a  certain  position  the  rotor  of  the 
ether,  the  indicator,  will  be  in  exact  synchronism  and 
will  thus  indicate  the  position  at  which  the  transmitter 
is  set.  On  board  ship  they  are  used  by  the  mariner  in 
the  chart  room  to  inform  the  pilot  as  to  the  proper  bear- 
ing of  the  -ship.  Here  they  obviate  the  speaking  tube 
or  telephone  and  allow  the  information  to  be  conveyed 
correctly,  positively  and  in  a  minimum  time. 

The  application  of  these  instruments  in  the  Cheswick 
station    of   the   Duquesne   Light    Company,    Pittsburgh, 


WHEN   POINTER  IS  ROTATEU) 

THE    DISTANTLY    IXJCATED 

INDICATOR   FOLLOWS   IT 
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TWO  SYSTE.MS  OF  C^)N.NECT10NS  ARE  USED,  DEPENDING  ON 

WHETHER    THE    PRIMARY    WINDING    IS    CONNECTED   TO 

A    POLYPHASE    OR    SINGLE-PHASE    CIRCUIT 

Pa.,  is  somewhat  similar  to  their  use  on  ships.  The 
transmitter  is  placed  at  the  switchboard  operator's  desk. 
From  the  load  and  weather  conditions  he  estimates  the 
probable  power  requirements  in  advance.  Then  by 
means  of  the  indicative  apparatus  he  signals  the  boiler- 
room  that  certain  requirements  will  be  necessary. 
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The  use  of  these  instruments  by  the  Philadelphia 
Electric  Company  is  also  interesting  on  account  of  their 
automatic  operation.  They  are  installed  on  motor-op- 
erated induction  regulators  in  such  a  manner  as  to  in- 
dicate the  position  of  the  secondary  coil  at  all  times. 
If  the  regulator  secondary  is  out  of  phase,  the  device 
will  indicate  the  position,  and  steps  may  be  taken  to  ad- 
just the  phase  relation.  In  other  words,  the  phase  re- 
lation of  the  primary  coil  and  secondary  coil  of  the 
regulator  is  indicated  at  all  times. 

Operates  on  Principle  of  Synchronous  Motor 

The  principle  of  operation  of  this  outfit  is  the  same 
as  that  of  two  synchronous  motors,  one  motor  being 
used  as  a  transformer  supplying  energy  to  the  second 
motor  from  its  secondary  winding.  The  second  motor, 
acting  as  an  indicator,  receives  the  energy  from  the 
transforming  motor  into  its  secondary.  At  the  same 
time  it  receives  energy  into  its  primary  winding  from 
the  same  source  as  that  from  which  the  primary  wind- 
ing of  the  transforming  motor  receives  energy.  The 
two  primaries  of  the  motors  are  connected  to  a  poly- 
phase alternating-current  system,  and,  having  the  same 
number  of  poles  in  the  field,  they  will  tend  to  have  mag- 
netic fields  operating  in  synchronism  with  each  other. 
As  the  induced  current  flowing  in  the  secondary  wind- 
ing must  become  balanced  before  the  motion  of  each 
rotor  is  zero,  there  will  be  a  tendency  of  each  rotor  to 
move  in  exact  synchronism  with  the  rotor  of  the  oppo- 
site motor.  According  to  theory,  these  two  machines 
will  stay  in  exact  synchronism.  However,  because  of 
friction,  there  would  be  some  power  consumed  by  the 
indicating  motor  when  overcoming  the  initial  friction, 
thus  causing  an  angle  of  lag.  To  overcome  this  error 
an  indicating  instrument  is  utilized  which  is  similar  to 
the  switchboard-type  power-factor  meter.  This  instru- 
ment has  practically  a  zero  friction  error,  and  as  the 
movement  is  exceedingly  light  and  well  balanced,  it  is 
suitable  for  rugged  service.  This  allows  the  use  of  a 
motor  connected  to  a  power-factor  meter  or  synchro- 
scope in  initiate  angular  relation. 

There  are  two  possible  systems  of  connection  as  shown 
in  the  diagrams.  The  upper  diagram  shows  a  poly- 
phase system  to  which  the  primary  windings  of  both 
systems  are  connected  to  a  three-phase  supply,  the  sec- 
ondary windings  being  connected  by  means  of  a  single- 
phase  circuit.  The  principle  of  this  sy.stem  is  based  on 
the  angular  relation  between  the  voltage  in  the  primary 
winding  and  the  voltage  in  the  secondary  winding  of  the 
indicator,  and  as  a  result  this  system  is  free  from  all 
practical  voltage  error. 

The  lower  diagram  shows  the  single-phase  connec- 
tion of  the  primarj'  windings  and  the  polyphase  con- 
nections of  the  secondary  windings.  This  single-phase 
system  depends  upon  the  induced  voltages  in  the  second- 
ary winding  of  the  controller,  the  voltage  of  each  phase 
being  proportional  to  its  angular  position  in  the  single- 
phase  field.  This  instrument  may  have  slight  errors  due 
to  voltage  conditions  and  inaccurate  windings  on  the 
controller.  On  the  other  hand,  the  system  has  the  ad- 
vantage that  it  requires  only  a  single-phase  enercv 
supply. 

The  normal  operating  conditions  and  the  insulation 
of  the  indicating  instrument  limit  the  voltage  to  110. 
However,  transformers  may  be  used  for  long-distance 
indications.  It  is  preferable  to  operate  this  instrument 
at  approximately   100  volts,  as  above  this   voltage  the 


installation  becomes  dangerous,  owing  to  the  fact  that 
a  breakdown  may  develop  into  a  grounded  system. 

The  torque  characteristics  of  these  instruments  de- 
pend entirely  upon  the  energy  consumed  by  the  indi- 
cator, the  torque  at  all  points  of  indication  remaining 
the  same.  The  angular  position  which  the  pointer  as- 
sumes is  the  position  where  the  flux  of  the  two  coils 
is  in  phase.  If  the  pointer  is  distorted  from  this  po- 
sition, therefore,  the  torque  is  proportional  to  the  cosine 
of  the  angle. 

By  calibrating  the  indicator  with  the  controller 
with  which  it  is  to  operate,  the  maximum  and 
average  error  can  be  made  very  small.  This  might 
cause  the  scale  to  be  slightly  distorted,  but  it  is  not 
noticeable  on  a  7-in.   (17.78-cm.)  instrument. 

These  instruments  are  equipped  with  dynamic  damp- 
ing disks  by  means  of  which  the  dead-beat  character- 
istics may  be  adjusted  to  suit  the  operating  conditions. 
Such  a  device  was  especially  necessary  to  take  care  of 
the  roll  of  the  ship  or  periodic  vibration. 

Effect  of  Outside  Agencies 

The  use  of  armored  cables  with  these  instruments 
may  cause  some  trouble  on  account  of  the  inductance 
of  the  armored  cables,  which  sometimes  tends  to  change 
the  power  factor  of  the  system.  When  all  leads  are 
of  the  same  length  this  trouble  may  be  obviated  by 
adjustments. 

Little  trouble  was  experienced  in  the  variation  of 
the  resistance  leads  or  other  resistance  inserted  into 
the  circuit.  The  fact  that  these  instruments  normally 
operate  with  1,000  ohms  per  phase,  connected  in  series 
with  the  polyphase  winding,  precludes  an  appreciable 
error.  This  is  so  because  any  other  resistance  inserted 
in  the  circuit,  such  as  contact  drop  or  temperature 
changes  causing  the  copper  to  change  resistance,  is  com- 
paratively small.  However,  the  cable  leads  are  made  the 
same  length  if  possible.  Care  must  be  taken  in  this 
system  to  prevent  grounds  from  occurring.  The  ground 
on  the  circuit  may  tend  to  overload  or  unbalance  the 
system  and  cause  a  distortion  of  the  field  and  in  the 
indicator,  thus  causing  the  reading  to  be  incorrect. 
There  is  no  danger  of  exterior  magnetic  fields  causing 
trouble  nor  of  the  indicator  and  controller  affecting 
other  devices.  Both  instruments  are  .-surrounded  by 
large  iron  cores  which  should  prevent  any  magnetic 
disturbance.  The  presence  of  wireless  apparatus  or 
other  high-frequency  or  high-potential  systems  will  not 
be  the  cause  of  any  disturbance.  Of  course,  if  a  high- 
tension  conductor  should  come  in  contact  with  the  sys- 
tem, there  naturally  would  be  some  trouble  caused. 

It  is  possible  to  operate  from  one  to  approximately 
ten  indicators  from  one  controller,  provided  that  the 
rating  of  the  controller  will  permit  this  load.  If  any 
other  controller  is  connected  in  such  a  circuit,  it  will 
tend  to  operate  as  an  indicator  having  small  angular 
error  due  to  frictional  losses.  In  case  one  of  the  wind- 
ings of  one  instrument  should  burn  out,  which  is  most 
improbable,  there  may  be  a  slight  error  produced  in  the 
other  instruments. 


Bridgewater  Station  Turbines 

Attention  has  been  called  to  the  fact  that  the  turbines 
connected  to  the  AUis-Chalmers  generators  in  the 
Bridgewater  station  of  the  Southern  Power  Cornpaiiy, 
which  plant  was  described  in  the  Electrical  World  for 
Juno  -5.  are  I.  P.  Morris  wheels. 


Economies  of  Melting  Brass  Electrically 

Operating  Records  Show  the  High  Economy  that  Has  Been  Attained   by   the  Utihzation  of 

Small  Rotating  Arc-Type  Furnaces  in  Brass  Foundries     Preheating  for 

One  Shift  Successfully  Eliminated 


WITH  more  than  200  braas-furnaces  now 
installed  and  in  successful  operation  in 
this  countr>-  it  may  be  said  that  electric 
meltinjf  of  brass  has  passed  beyond  the 
experimental  statue.  Many  advantages  have  been  claimed 
for  the  electric  furnace  in  the  melting  of  non-ferrous 
metals,  and  experience  has  seemed  to  indicate  that  in 
this  employment  the 
electric  furnace  pos- 
sesses the  following 
characteristics: 

( 1)  Clean,  reduciuK, 
non-oxidizing  atmos 
phere;  (2)  superioi 
working  conditions- 
atmosphere  not  un- 
duly heated  and  fur- 
nace gases  reduced  to 
a  minimum;  (3)  abil- 
ity to  obtain  any 
range  of  temperature, 
with  simple  methods 
of  control — using  py- 
rometer if  desired ; 
(4)  reduction  of 
metal  losses  t  o  t  h  e 
lowest  limits,  and  (5) 
low  labor  and  upkeep 
costs. 

The  brass  foundry 
needs  a  small,  efficient 
melting  unit  to  handle 
the  large  variety  of 
mixtures  comprised  in 
the  day's  run.  Large 
heats  cannot  be  handled  to  good  advantage  for  many 
reasons,  but  principally  because  of  the  difficulty  in  keep- 
ing the  metal  up  to  temperature  and  the  long  shutdowns 
between  heats.  The  records  presented  deal  with  a  rotat- 
ing arc-type  furnace  and  show  conclusively  that  it  is 
practicable  to  use  a  small-type  furnace  for  intermittent 
daily  operation  and  still  obtain  low  cost  records. 

Rotation  of  Furnace  Exposes  New  Metal 
Surfaces  to  Hot  Lining 

In  melting  yellow-brass  turnings  and  borings,  which 
constitutes  one  of  the  most  difficult  materials  to  handle 
in  any  type  of  furnace,  especially  when  they  are  full 
of  dirt,  oil  and  other  foreign  matter,  the  furnace  should 
be  loaded  well  up  on  the  walls  at  either  side  of  the  elec- 
trodes. The  door  is  then  closed,  one  or  both  of  the 
electrodes  being  withdrawn  to  permit  the  escape  of 
burning  oil  and  moisture,  and  the  furnace  is  placed 
in  rotation.  As  the  borings  tumble  around  inside  of 
the  furnace  new  surfaces  are  constantly  exposed  to  the 
hot  lining,  and  the  oil  and  dirt  are  rapidly  burned  out. 
In  this  connection  it  should  be  noted  that  the  electric 
furnace  is  more  valuable  as  a  melting  medium  than  as 
a  drying  or  oil-burning  vessel,  and  if  the  constant  run 
of  material  charged  is  very  heavj'  with  oil  it  will  soon 
pay,  through  saving  in  furnace  time  alone,  to  remove 
the  greater  portion  of  the  oil  before  charging.     How- 


ever, if  desired,  the  foreign  matter  can  be  easily  expelled 
in  the  simple  manner  de.scribed  before  the  actual  melting 
begins.  As  soon  as  the  flame  from  the  burning  oil  drops 
off  the  rotation  is  stopped,  the  electrodes  are  inserted, 
the  power  is  switched  on  and  the  melting  started. 

The  size  of  the  charge  will  determine  when  it  is 
practicable  to  commence  complete  rotation.  If  a  maxi- 
mum loading  has  been 
made,  experience 
shows  that  it  is  desir- 
able to  leave  the  fur- 
nace stationary  for  a 
brief  period  and  then 
turn  the  shell  occa- 
sionally to  mix  up  the 
charge,  finally  allow- 
ing complete  rotation, 
which  should  be  con- 
tinued for  ten  or  fif- 
teen minutes  before 
pouring.  This  method 
reduces  and  some- 
times prevents  any 
breakage  of  electrodes. 
If  a  smaller  charge 
has  been  used  rota- 
tion can  be  started 
immediately.  The  first 
method  has  the  ad- 
vantage that  the  larg- 
est practicable  heats 
can  be  run,  resulting 
in  the  maximum  daily 
output.  The  differ- 
ence in  the  metallic 
shrinkage  for  the  two  methods  is  small. 

Recent  records  obtained  from  the  Prime  Manufactur- 
ing Company,  Milwaukee,  Wis.,  on  a  500-lb.  (230-kg.> 
rotating  electric  furnace  are  given  in  Table  1.  This 
furnace  is  used  almost  exclusively  for  the  melting  of 
yellow-brass  turnings  and  borings,  pouring  directly  into 
castings.  When  melting  this  class  of  material  all  live 
parts  of  the  furnace  are  carefully  cleaned  with  com- 
pressed air  after  each  heat  to  prevent  any  short-circuit- 
ing by  deposits  of  zinc  dust.  This  requires  only  a  few 
minutes'  time  and  is  generally  done  between  ladles.  The 
movement  of  the  electrodes  through  the  cooling  collars 
is  also  tested  after  each  heat,  and  any  loose  slag  is 
removed  from  the  furnace  after  each  heat  is  poured. 

The  melting  of  other  finely  divided  msiterials  contain 
ing  less  zinc,  such  as  red-brass  borings,  turnings,  skim- 
mings, washings,  etc.,  is  comparatively  easy  to  handle, 
with  metallic  shrinkage  losses  averaging  not  more  than 
1  per  cent  and  an  energ>'  consumption  averaging  not 
more  than  350  kw.-hr.  per  ton,  even  with  a  small  furnace 
like  a  500-lb.  (227-kg.)  unit,  operating  only  one  shift 
a  day  and  including  all  energy  used  for  preheating. 

With  heavier  materials,  such  as  heavy  .scrap,  ingots, 
foundry  returns,  etc.,  the  practice  followed  is  to  hold 
the  furnace  stationarj*  after  charging  until  the  metal 
has  softened :  then  partial  rotation  is  started,  and  finally 
complete  rotation  is  established. 


AUTOMATIC  electrode  CONTROL  HAS  REDUCEn  LABOR  COST  FOR 
OPERATING  THE  ROTATING  ARC-TYPE   FURNACE 
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It  has  been  found  possible  to  eliminate  entirely  the 
time  usually  consumed  in  preheating  the  furnace  in  the 
morning.  Where  a  foundry  has  one  shift  of  eight  to 
ten  hours  a  day  all  that  is  necessary  is  fully  to  charge 
the  furnace  at  the  end  of  the  day  after  the  last  heat 
is  poured,  ready  for  the  first  heat  of  the  following  day. 
Careful  measurements  with  a  pyrometer  show  that 
when  a  furnace  is  left  empty  over  night  the  temperature 
of  the  melting  chamber  in  the  morning  has  dropped  to 
450  deg.  Fahr.  (230  deg.  C),  but  when  charged  the 
night  previously  the  temperature  of  the  melting  chamber 
the  next  morning  is  up  to  900  deg.  Fahr.  (480  deg.  C). 
This  indicates  the  possibilities  of  the  furnace  in  heat 
absorption   and   retention. 

Records  recently  obtained  on  a  500-lb.  (227-kg.)  ro- 
tating electric  furnace  at  the  plant  of  the  Enterprise 
Brass  Works,  Muskegon,  Mich.,  melting  red  and  yellow 
brass  for  castings,  in  the  proportions  of  about  two- 
thirds  red  to  one-third  yellow,  show  what  can  be  ex- 
pected when  using  the  furnace  on  heavy  metal.     These 

records  follow : 
Average  pounds 
melted  daily, 
4,800 ;  average 
charge  per  heat, 
600  lb.;  number 
of  heats  per  day, 
nine  hours,  8; 
average  power 
consumption  per 
ton,  310  kw.-hr. 
A  furnace  of 
the  same  size  is 
in  operation  at 
the  plant  of  the 
Fulton-Harwood 
Brass  Works, 
South  Bend, 
Ind.,  and  the  re- 
suits  obtained 
are  given  in 
Table  IL  Con- 
sidering that 
this  furnace  was 
not  being  charged  to  its  capacity  the  showing  made  is 
considered  exceptionally  good.  It  shows  what  can  be 
done  with  the  furnace  even  at  reduced  output.  The  rec- 
ords given  in  Table  II  were  from  June  9  to  July  9,  1920, 
and  the  charges  consisted  of  new  copper,  tin,  lead  and 
zinc,  with  an  analysis  of  85-5-5-5  per  cent.  No  record 
was  kept  of  the  shrinkage  at  this  plant,  but  under  simi- 
lar conditions  at  other  plants  the  metal  loss  has  not  aver- 
aged more  than  one-half  of  one  per  cent. 

The  Yale  &  Towne  Manufacturing  Company,  Stam- 
ford, Conn.,  recently  completed  thorough  tests  covering 
every  phase  of  the  operation  of  a  500-lb.  rotating  elec- 
tric furnace.  The  user  in  this  case  requires  a  high  pour- 
ing temperature  owing  to  the  light-weight  castings 
made,  and  likewise  the  time  between  heats  is  lengthened 
.since  the  metal  is  all  drawn  into  small  pots.  As  a  con- 
sequence it  was  necessary  to  keep  the  power  on  the 
furnace  while  pouring,  which  made  the  power  consump- 
tion high  and  slightly  increased  the  metal  loss.  There 
were  other  disadvantages  in  handling  due  to  the  loca- 
tion of  the  furnace  in  the  foundry,  so  that  when  the 
foundrj'  practice  is  thoroughly  worked  out  much  better 
records  should  be  made.  The  analysis  of  the  metal  in 
percentage  was:    Copper,  86.93;    zinc,  9.62;    tin,  1.86; 


Insulated., 
Ring 
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SIMPLICITY   IS   A   BASIC   FEATURE 
OF  THE  ROTATING  FURNACE 


TABLE  I— OPERATING  RECORD  OF  500-LB.  ROTATING  Fl'RN.\CE 
MELTING  YELLOW-BRASS  TURNINGS 

Pounds  melted  per  day — one  shift 3,900—5,500 

Average  daily  output,  lb 4,950 

Average  charge  per  heat,  lb 550 

Number  of  heats  per  day 8 — 10 

Number  of  hours'  power  on  furnace  daily 1 0 —  1 1 

■Average  melting  time,  minutes 40 

Time  between  heats,  minutes 1 5 — 25 

Average  power  consumption  per  ton,  kw.-hr 300 

Lining  (made  of  good  grade  of  arch  fire-clay  brick)  has  lasted  approximately 
500  heats  and  is  good  for  many  more.  Electrode  consumption  per  ton  meta! 
under  6  lb.  No  records  as  to  net  metallic  shrinkage,  exclusive  of  oil,  dirt  and 
moisture,  are  available,  but  careful  tests  made  on  the  same  tj-pe  and  analysis  of 
material  in  other  furnaces  show  that  this  need  not  exceed  an  average  of  2  per  cent. 

lead,  1.38;  iron,  0.21.  A  summary  of  the  test  data  is 
given  in  Table  III. 

It  is  significant  that,  even  with  an  energy  rate  in 
virtually  all  of  these  plants  of  at  least  2  cents  per 
kilowatt-hour  and  occasionally  up  to  3  cents,  the  energy 
cost  per  ton  of  metal  melted  is  no  higher  than  present- 
day  costs  for  coke,  coal,  oil  and  gas.  As  the  use  of 
crucibles  for  melting  is  eliminated  with  this  furnace 
and  the  total  upkeep  and  repair  costs  on  the  500-lb. 
furnace  do  not  average  more  than  $2  per  ton  of  metal 
melted,  which  is  considerably  lower  than  the  cost  of 
crucibles  alone,  the  large  savings  made  in  metal  losses 
and  in  labor  show  a  handsome  margin  in  favor  of  the 
electric  furnace. 

For  the  brass  melter  who  has  a  large  number  of  mix- 


TABLE  II— RECORD  OF  500-LB.  ROTATING  FURNACE  MELTING 
RED  BRASS 

Pounds  of  metal  melted 80,000 

Kw.-hr.  consumed 14,761 

Kw.-hr.  per  ton  of  metal 370 . 8 

Pounds  of  metal  per  kw.-hr 5 .  42 

Cost  of  electric  energy,  per  ton $8 .  68 

Electrode  consumption,  lb 147i 

Electrode  consumption  per  ton  metal,  lb 3.7 

Cost  of  electrodes  per  ton  of  metal $0. 925 

Number  of  heats 147 

Life  of  lining  in  which  these  heats  were  melted,  heats 520 

Cost  of  lining  per  heat  of  metal $0  3846 

Cost  of  lining  per  ton  of  metal $0. 961 

Cost  of  electrical  energy,  electrodes  and  Uning,  per  ton  of  melted  metal  $  1 0 .  566 


tares  or  whose  daily  output  is  limited  a  rotating  electric 
furnace  of  still  smaller  holding  capacity  can  be  obtained. 
This  is  known  as  the  250-lb.  (115-kg.)  size.  In  all 
details  of  its  construction  it  is  identical  with  the  500-lb. 
furnace,  and  the  power  input  is  proportioned  so  that 
the  same  speed  of  melting  results.  Figures  from  a 
recent  day's  run  on  a  250-lb.  furnace  at  the  plant  of 
the  Hill  Pump  Valve  Company,  Chicago,  will  illustrate 
this  point  in  Table  IV. 

Leitel  Brothers,  Chicago,  have  a  250-lb.  furnace  which 

TABLE  III— TESTS  OF  500-LB.  ROTATING  FURNACE  ON  HIGH 
TEMPERATURE  WORK 

Melt  Kw.-Hr.  Total  Total  Metal 

Heats      Charge,  Time,  to  Hold  Kw.-Hr.  Delay,  Time,  Pourctl, 

Lb.  Minutes  Heat  Ueed  Minutes  Minutes  Lb. 

7         4,060.0  317           69  8  712.4  7  552  • 

5         3,045  0  292           60  0  729.8  22  538  3,007.5 

4  2,436  0  295  38  0  644.2  50  530  2,391.0 
7  4,263  0  363  0  0  783.8  41  608  4,209.5 
0          3,654  0  305           13  0  791.2  21  545  3,620.5 

5  3,045.0  254  51.0  595.0  38  501  3,010.5 

34        M,503  0        1,826         232.6        4.256.4  174  3,274        »I6,239.0 

.\vc.  per  ton   (10.252 

tons) 178  22.7  415.2  16.9     319 

Ave.  per  heat 53.7         6,84         125.0  5.1       96.4 

.\verttge  weight  of  heat,  lb 603 

Total  working  time,  hoiirs 54.6 

,\verage  time  between  hcotw,  mmutes ■, 37 .  4 

Average  metal  melted  per  day.  lb 3,417 

.\verage  kw.-hrs.  per  ton. 437.9 

.Vvorage  electrode  consumption  per  ton,  lb t6. 55 

Gross  Mhrinkago,  per  cent 1 .  24 

Non-metal  in  charge  (approximately) .  per  cent 0.13 

Net  metal  loaa,  per  cent 1 .  1 1 

•  Box  of  gates  miming.    12  8  lb  Nipples 
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TABLE  IV— A  DAY'S  RUN  ON  A  250-LB.  FURNACE  MELTING 
RED  URASS 


HMt 

No. 

Po 

On 

6:00  nrn 

9:00 

10:22 

11:48 

1:15  pin 

2:40 

4:07 

Kw-Hr. 

Wt.  of 

Time  Betweon 

Off 

Iwd 

Chargo,  Lb 

IlcaU.  Mlu. 

8:35  a  in. 

125 

346 

9:58 

50 

348 

11:25 

52 

351 

12:50  pin. 

52 

340 

2:15 

50 

362 

3:40 

53 

384 

5:00 

48 

371 

Total 438 


2,502 


Average  energy  couMumption,  343  kw.-lir.  per  ton.  No  preheating  re<iuired 
From  three  to  five  minutoH  taken  to  Hkiiii  through  door  on  each  heat.  Zinc  added 
at  thJH  time.  .Metal  u^^ed,  old  .terup  copper  (bearing  blockit).  Pouring  time  ten  to 
twelve  niinutert  ln-twcen  heaUi.  Kemainder  of  lime  cleaning  elin-trodes  and 
coolers  and  charging  furnace. 

has  been  in  operation  for  more  than  a  year  and  a  half 
(see  Electrical  World,  Dec.  20,  1919,  page  1107,  for 
early  records).  Many  of  the  heats  of  yellow-brass  scrap 
have  shown  an  energy  consumption  of  240  kw.-hr.  per 


time  the  furnace  runs  for  sixteen  hours  per  day.  Many 
heats  of  red  brass  have  been  made  at  the  rate  of  270 
kw.-hr.  per  ton,  which  is  jfeneraiiy  considered  a  good 
record  even  for  a  2,000-lb.  (  900-kK. )  furnace. 

Tests  Made  on  a  One-Shift  Basis 

No  records  are  yet  available  showing  what  results  can 
be  secured  when  operating  the  different  sizes  of  rotat- 
ing furnaces  on  a  twenty-four-hour  schedule.  The  tests 
herein  rtn-orded  are  all  on  a  one-shift  basis  averaging 
ten  hours,  including  all  time  for  preheating. 

It  will  be  noted  that  the  number  of  heats  per  nine- 
hour  day  will  average  eight  on  yellow  brass  and  seven 
on  red  brass,  the  charge  in  each  ca.se  being  about  20 
per  cent  heavier  than  the  rated  holding  capacity  of  the 
furnace.  This  will  work  out  uniformly  for  all  sizes. 
It  is  therefore  entirely  practicable  to  make  a  reasonable 
estimate  from  these  data  as  to  what  this  type  furnace 


EXPERIENCE  HAS  SHOWN  THAT  THE  ELECTRIC  Fl'RNACE  OFFERS  AN    ECONOMICAL  SOLUTION 
FOR  THE  MELTING  PROBLEM  OF  THE  BRASS  FOUNDRY 


On  the  left  is  shown  a  2,000-lb.  booth  furnace  at  the  plant  of 
the  Michigan  Smelting  &  Roflnlng  Company  pouring  yellow  brass 
after  melting  a  charge  of  yellow-brass  turnings  and  borings  con- 
taining nearly  4  per  cent  of  oil.  The  J-hp.  motor  used  for 
automatically  controlling  the  operation  of  the  electrode  may  be 
seen  In  the  middle  at  the  l.ft-li.ind  side  of  the  photo.  This  motor 
can  be  thrown  out   of  (;':>i    if  IkiiuI   operation  of  the  electrodes   is 


desired.  On  the  right  Is  shown  the  electrode-holder  construction 
of  a  300-lb.  furnace.  The  furnace  is  In  the  shape  of  a  cylindrical 
drum,  which  minimizes  the  radiating  surface.  The  doors  are 
placed  at  the  axis  of  the  shell  where  the  electrode-s  enter  the 
furnace.  The  cylindrical  walls  of  the  shell  are  unbroken,  thereby 
permitting  complete  rotation  of  the  furnace.  The  electric  current 
is   brought   onto  the   furnn<:e  by   moving-contat-t   method. 


ton,  while  on  yellow-brass  turnings  and  borings  210 
kw.-hr.  per  ton  has  not  been  uncommon.  Some  of  the 
linings  have  lasted  almost  900  heats  and  none  less  than 
600  heats.  This  represents  a  cost  of  less  than  10  cents 
per  heat,  or,  conservatively,  75  cents  per  ton.  Accurate 
weighing  of  electrodes  each  day  shows  only  3i  lb.  to  4  lb. 
(1.6  kg.  to  1.8  kg.)  consumption,  including  breakage, 
per  ton  of  metal.  Shrinkage  has  not  averaged  more 
than  three-quarters  of  1  per  cent  on  red  brass,  nor  more 
than  1.4  per  cent  on  yellow  brass.  Heats  as  small  as 
100  lb.  (45  kg.>  have  been  made  showing  only  a  slightly 
higher  average  for  all  items  than  when  the  furnace  is 
run  to  rated  capacity.  The  most  efficient  basis  naturally 
is  to  charge  a  maximum  of  metal  per  heat,  which  for 
this  furnace  would  be  approximately  380  lb.  (110  kg.). 
The  Nordyke  &  Marmon  Company,  Indianapolis,  Ind., 
is  using  one  of  the  250-lb.  furnaces  for  making  its  most 
difficult  alloys  and  castings,  including  silicon  bronze  and 
•other  special  mixtures.     A  considerable  portion  of  the 


will  do  on  a  twenty-four-hour  day  schedule,  if  operated 
on  the  same  basis  of  efficiency. 

Eliminating  from  consideration  the  first  heat  of  the 
day,  and  allowing  an  average  of  twenty-five  minutes 
between  heats,  these  data  indicate  that  the  250-lb.  fur- 
nace would  have  a  total  daily  output  of  at  least  6,000  lb. 
(2,700  kg.)  and  an  average  power  consumption  of 
285  kw.-hr.  per  ton  on  red  brass  and  235  kw.-hr.  per 
ton  on  yellow  brass.  With  the  500-lb.  furnace  the  out- 
put would  reach  12,000  lb.  (5,400  kg.),  and  the  average 
power  consumption  on  red  brass  should  be  275  kw.-hr. 
per  ton  and  that  on  yellow  brass  225  kw.-hr.  per  ton. 
The  2,000-lb.  furnace  should  melt  a  daily  output  of 
48.000  lb.  (21,600  kg.)  with  an  average  power  consump- 
tion on  red  brass  of  250  kw.-hr.  jjer  ton  and  on  yellow 
brass  of  210  kw.-hr.  pier  ton. 

This  subject  was  also  discussed  before  the  American 
Foundrymen's  Association  by  C.  H.  Booth  of  the  Booth 
Electric  Furnace  Company. 
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Meter  Records  Can  Be  Simplified 

A  Record  that  Requires  a  Minimum  of  Labor,  but  Is  a  Thorough  Check  Against  Loss- 
Shortage  of  Competent  Metermen  Makes  Training  School  Necessary — Rules 
for  Guidance  of  Wiring  Contractors  Found  Necessary 

By   EDWARD   HOWELL   and   CHARLES   L.   ROSE 

Iowa  Railway  &  Light  Company,  Cedar  Rapids,  loxva 

THE  meter  department  headquarters  of  the 
Iowa  Railway  &  Light  Company  is  situated  at 
Cedar  Rapids,  Iowa,  and  supervises  the  meter 
maintenance  and  repair  work  of  the  Iowa 
Railway  &  Light  Company,  Iowa  Electric  Company  and 
the  Iowa  Falls  Electric  Company.  The  systems  cover  a 
large  section  of  central  Iowa  as  shown  in  Fig.  2.  All 
meters  required  for  the  three  companies  are  furnished 
through  the  Cedar  Rapids  meter  storeroom,  which 
carries  a  large  stock  of  repair  parts  and  handles  all 
meter  repairs,  the  meters  being  shipped  from  other 
points  to  Cedar  Rapids  for  that  purpose.  Because  of  the 
territory  covered  and  the  number  of  small  communities 
receiving  service,  this  centralization  is  necessary,  the 
individual  communities  not  being  large  enough  to  sup- 
port separate  meter  departments.  The  Cedar  Rapids 
office  alone  handles  the  installation,  removal  and  repair 
work  in  the  Cedar  Rapids  division  for  approximately 
12,000  meters  in  addition  to  its  supervision  of  the 
remainder  of  the  system. 

In  common  with  all  other  companies  the  Iowa  Rail- 
way &  Light  Company  experienced  extreme  diffi- 
culty in  securing  competent  men  during  the  war  and 
some  of  the  details  of  the  record  system  described  were 
dropped  after  years  of  successful  use  and  the  meter 
department  has  not  been  able  as  yet  to  pick  them  up 
again.  The  record  system  as  described  originated  in 
Cedar  Rapids  in  1902  and  has  the  merit  of  long  con- 
tinued use,  during  which  the  usual  development  diffi- 
culties have  been  thoroughly  weeded  out. 

Training  Meter  Department  Men 

Owing  to  the  shortage  of  competent  men  the  depart- 
ment has  found  it  necessary  to  establish  an  informal 
school  in  which  the  men  are  taught  elementary  elec- 
tricity and  the  meaning  of  the  electric  circuit,  the  aim 
being  to  give  them  a  thorough  grounding  in  the  fun- 
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FIG    2 — EIGHTY  IOWA  CITIES  AND  TOWNS   IN  TERRITORY  SERVED 

BY  IOWA  RAILWAY  &   LIGHT  COMPANY,   IOWA  ELECTRIC 

COMPANY  AND  IOWA  FALLS  ELECTRIC  COMPANY 

damentals,  after  which  the  proper  care  of  meters,, 
repairing  and  adjusting  are  taught.  This  training  is 
accomplished  largely  through  lectures  and  blackboard 
illustrations  given  once  a  week. 

Actual  Working  of  Meter  Records 

The  meter  record  consists  of:  Meter  card,  meter 
location  card,  meter  test  card,  record  of  tests  on  meter, 
meter  summary  card. 

The  method  of  use  of  these  cards  is  as  follows : 
The  Meter  Card  (Fig.  3-E)  is  a  permanent  property 
record  of  the  meter  giving  all  of  the  physical  data  affect- 
ing the  meter  and  the  history  of  its  entry  on  the  prop- 
erty, its  cost  and  final  removal.  These  cards  are  filed 
in  manufacturers'  numerical  order,  the  company  hav- 
ing found  it  unnecessary  to  establish  its  own  numbers. 
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FIG.  1 ORDEm  FORM  FROM  WHICH  ENTRIES  SHOWING  INSTALLATION  AND  KEMdVAL  OF  METERS  ARE  MADE 

Only  three  cards  are  handled  and  (entries  made  after  tlio  cards  are  originally  filled   out.     These 
arc  the  location  cards,  the  record  of  tests  on  meter  and  meter  summary 
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The  Mete)-  Locution  Card  (Fig.  3-D)  contains  the 
name  plate  data  of  the  meter  and  space  for  installation, 
and  removal  data  as  the  meter  ia  handled  in  the  process 
of  meter  operation.  These  are  tiled  by  manufacturers' 
serial  number. 

The  Meter  Test  Card  as  shown  in  Fig.  3-F  is  a 
record  of  each  individual  test  made  on  any  meter  and  is 
tiled  by  manufacturers'  serial  number. 

Record  of  Tests  un  Meter — This  is  a  record  of  the 
series  of  routine  tests  on  any  given  meter  and  is  filed 
by  dates  of  the  last  test  shown  in  the  entries.  See  Fig. 
3-C.  The  purpose  of  the  card  is  shown  under  the 
remarks  on  testing. 

The  Meter  Summary  Card  shown  in  Figs.  3-A  and  3-B 
ia  designed  to  show  the  number  of  meters  both  by  sizes 


the  inventory,  which  shows  al  once  ii  any  errors  have 
been  made.  When  meters  are  scrapped  the  proper  red 
ink  entries  are  made  under  storeroom  and  total  heads. 
This  method  gives  the  nearest  to  an  infallible  check  on 
the  loss  of  meters  that  it  has  been  possible  to  devise. 

These  are  all  3  by  5  in.  (7.6  by  12.7  cm.)  cards 
excepting  the  last  named,  which  is  6  by  9  in.  ( 15  by 
23  cm.). 

Source  of  Entries  for  Metkr  Cards 

In  the  above  no  mention  has  been  made  of  the  source 
of  entries  on  the  meter  location  card  and  summary.  As 
orders  for  connection  or  disconnection  are  received  the 
form  shown  in  Fig.  1  is  filled  out  by  the  order  clerk  as 
to  name  and  address  and  sent   to  the  line  and   meter 
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lie.    ;      ,       iiKEHENSIVE  METER  RECORDS  THAT  CAN  BE  MAINTAINED  WHTH   A   MINIMUM   OK  WORK 
.\  and   B.    Metor  summiiry   card.  D.   Location  card  rc<ordinp  travels  of  the         E.   Permanent  record  of  meter. 


C.   Record  of  .ill  tests  on  any  pivon  meter. 


meter   In  routine  operation. 


F.   Record  of  Individual  tejit*. 


and  total  in  service,  in  the  storeroom  and  owned,  at 
any  given  time.  In  handling,  when  new  meters  are 
received,  the  proper  entries  are  made  under  the  store- 
room and  total  heads  in  black  ink.  When  meters  are 
transferred  from  the  stores  to  service  the  proper  entries 
are  made  under  the  meters  in  service  in  black  ink  and 
under  storeroom  in  red  ink.  In  carrj-ing  over  from 
card  to  card,  each  card  must  be  balanced  between  the 
totals  on  the  back  and  the  sum  of  the  totals  in  service 
and  in  stores,  while  at  the  end  of  the  calendar  month  an 
inventory  by  serial  numbers  of  the  meters  in  the  store- 
room is  taken.  The  location  cards  are  separated  in  the 
file  between  those  in  service  and  in  storeroom.  Loca- 
tion cards  shown  in  the  storeroom  are  checked  against 


departments  for  e.xecution.  The  order  comes  to  the 
meter  department  when  the  line  department  has  com- 
pleted its  work  and  the  meter  department  fills  in  the 
meter  and  load  data.  Each  day  before  the  completed 
orders  are  turned  in  to  the  accounting  department  the 
meter  location  and  summary  cards  are  entered,  thus 
insuring  the  keeping  up  of  the  meter  record  day  by  day. 
When  the  orders  are  made  out  at  the  order  desk  they 
are  numbered  serially,  the  stub  being  retained  by  the 
order  clerk  as  his  record  and  a  check  against  any  pos- 
sible loss  of  the  form  in  routine  handling. 

All  meters  are  tested  as  received  from  the  factory  and 
as  they  come  into  the  meter  storeroom  during  the  course 
of  routine  operation.    It  has  been  the  plan  to  test  meters 
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in  service  periodically,  but  the  program  has  been  some- 
what upset  by  lack  of  competent  men.  Routes  were  laid 
out  originally  and  tests  made  which  are  recorded  on  the 
forms  shown  in  Figs.  3-F  and  3-C.  Fig.  3-C  was  then  filed 
in  date  order.  As  the  testing  is  a  continuous  process  the 
result  is  a  test  file  in  the  order  in  which  tests  have  act- 
ually been  made  that  the  testing  force  follows  as  a  guide. 
The  installation  of  new  meters  or  recently  tested  meters 
on  a  route  introduces  a  slight  complication  which  is 
handled  either  by  advancing  the  date  on  the  test  card  to 
correspond  with  the  date  on  which  the  route  is  tested 
or  handling  the  new  meters  as  pickups  along  with  the 
meters  that  are  missed  for  one  reason  or  another  in 
the  routine  testing.  It  has  not  been  found  necessary 
to  provide  primary  standards  to  control  test  standards, 
but  a  set  of  secondary  standard  instruments  sent  when 
necessary  to  an  outside  laboratory  for  calibration  are 
used  to  maintain  standard  test  instruments. 

Rules  for  Repairing  and  Installing  Meters 

All  meters  brought  into  the  storeroom  for  any  cause 
are  cleaned,  tested,  adjusted  and  if  necessary  repaired, 
Ihe  repairing  consisting  of  anything  from  slight  repairs 
to  overhauling  as  complete  as  the  condition  of  the  meter 
indicates  necessary. 

Meters  received  from  other  points  for  repairs  are 
recorded  under  a  shop  number  in  an  ordinary  stock 
blank  book,  the  name  plate  date  of  the  meter  being 
given.  The  test  data  before  and  after  repairing  is 
recorded,  also  the  material  and  time  taken  for  repairs, 
as  well  as  the  point  from  which  the  meter  is  received 
and  finally  shipped  to.  A  shipping  tag  showing  the 
shop  number,  the  point  from  which  it  was  shipped  and 
the  name  plate  data  is  attached  to  the  meter  when 
received  and  when  repairs  are  complete  the  final  test 
data  is  also  recorded  on  this  tag  preparatory  to  reship- 
ment. 

Because  of  the  widely  scattered  nature  of  the  terri- 
tory and  the  numerous  small  towns,  rural  territory  in 
which  there  is  no  municipal  inspection  service  and  no 
rules  e.stablished,  the  company  has  found  it  necessary  to 
e.stabli.«h  rules  governing  meter  in.stallations.  Copies  of 
the  rules  were  sent  by  registered  mail  to  every  wiring 
contractor  in  the  territory  and  strict  compliance  is 
insisted  on. 


Determining  Corona  Voltages 
for  Actual  Lines 

Tables  for  Transmission  Line  Corona  Voltages  Agree 

Well  with  Equations  Set  Up     Some  Expedients 

for  Avoiding  Abnormal  Losses 

By  F.  W.  Peek,  Jr. 

<'on»ultlnB   Knglnccr  General  Electric   Company 

IN  ORDER  to  complete  the  discussion  of  transmission 
line  practice  in  America,  as  outlined  by  the  writer  in 
Electrical  World  of  Nov.  27  and  Dec.  4,  it  is  essential 
that  some  discussion  of  corona  voltages  for  high-tension 
lines  should  be  added  to  give  data  on  this  important 
characteristic  as  determined  by  several  years  of  study 
and  also  by  tests  of  transmission  lines  in  this  country. 

On  the  higher-voltage  lines  it  is  necessary  to  take 
certain  precautions,  otherwise  the  air  insulation  imme- 
diately surrounding  the  conductors  will  be  broken 
down  or  corona  will  appear,  with  the  accompanying  loss. 


The  laws  of  corona  have  been  quite  definitely  worked 
out  and  are  as  follows: 

(1)  Disruptive  critical  voltage: 

e„  =:  gonioro  loge  (S/r)  kv.  to  neutral 

(2)  Visual  critical  voltage: 

e,.  =  m-igvr  loge  (s.r)   kv.  to  neutral, 
where 

^  /,       0.30\  ,      , 
go  =  SToO     1  -r     7—     kv./cm. 
\  ^    Br/ 


3.92  b 

273  4-  t 


(3)  Power  loss: 


p  ==   (241/3)  (/  +  25)V((r/s)(e  —  e)'10-'  kw. 
per  kilometer  of  single  conductor, 
where 

e  =  effective  kilovolts  to  neutral  applied  to  the 
line 
=  i  kv.  between  lines  single-phase;   l/\/3  kv. 
between   lines   for  three-phase. 
S  =  air  density  factor  =  1  at  25  deg.  C.  and  7& 

cm.  barometer. 
b  =  barometric  pressure  in  centimeters. 
Qo  =  disrupture  critical   gradient 

=  21.1  kv./cm. 
g,.  =  visual  critical  gradient  kv./cm. 
t  =  temperature,    deg.    C. 
r  =  radius    of   conductor    in    centimeters, 
s  =  distance  between  conductor  centers  in  centi- 
meters. 
/  =  frequency,   cycles  per  second. 
Irregularity  factors : 

-m„  =  1   for  polished  wires 

=  0.98   —   0.93   for   roughened   or   weathered 

wires 
=^  0.87  —  0.83  for  seven-strand  cables, 
m,  =  »!o  for  polished  wires  =  1. 
m,  ^  0.72  for  local  corona  all  along  cable. 
TWr  ^=  0.82  for  decided  corona  all  along  cable. 
For  approximating  storm  loss  consider 
e„  =  0.8  of  fair  weather  value  in  equation   (3). 
Special  Calculations. — For  small  conductors  the  loss 
is  calculated  from  the  following  equation : 


p  =  (241  «)  (/  +  25) 


■J' 


+  (6/s)  +  0.04) 


(e  -  e,r-  10^ 


kw.  per  kilometer  of  single  conductor. 


.  /,    ,    0.30  1         \ 

^"  =  -^"Ml  +  7rrrT2307'/- 

Cd  =  g^r  ]ogr  (s/r). 


The  visual  critical  voltage,  c,  is  the  voltage  at  which 
the  wires  begin   to  glow. 

For  clean  wires  there  should  be  no  loss  until  the 
voltage  e,  is  reached,  when  the  loss  should  suddenly 
assume  a  definite  value  and  increase  as  the  square  of 
the  difi^erence  between  the  applied  voltage  and  the 
disruptive  critical  voltage.  The  visual  critical  voltage 
takes  into  account  the  apparent  strength,  which  is  a 
function  of  the  wire  diameter;  the  disruptive  critical 
voltage  corresponds  to  the  constant  strength  of  air  for 
uniform  fields,  which  is  21.1  kv.  cm.  The  visual  critical 
voltage  is  always  higher  than  the  disruptive  critical  volt- 
age. Owing  to  irregularities  there  is  always  a  loss 
below  the  visual  critical  voltage.     This  loss  follows  the 
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probaV)ilit.v  curve.  On  transmission  lines,  however,  the 
quadratic  law  (3)  is  generally  closely  approximated 
even  on  this  section  of  the  curve. 

Safe  and  Economical  Voltages. — It  will  Kenerally  be 
found  that  it  is  safe  and  economical  to  operate  a  line 
up  to  but  not  above  the  fair  weather  e„  voltage  at 
summer  temperature.  This  will  give  loss  during  storms. 
During  cold  weather,  however,  the  critical  voltage  will 
be  higher  and  the  storm  loss  less.  Beside  the  loss 
of  energy,  corona  may  be  undesirable  from  the  stand- 
point of  harmonics. 

Arrangement  of  Conductors. — In  the  above  formulas 
it  has  been  assumed  for  three-phase  lines  that  the 
conductors  are  arranged  in  an  equilateral  triangle. 
When  conductors  are  not  so  placed,  but  in  a  plane, 
corona  will  start  at  a  lower  voltage  on  the  center  con- 
ductor than  on  the  outside  conductors.  The  actual 
critical  voltage  on  the  center  conductor  will  be  approx- 


CORONA    AT    2:!0    KV.    (1.19-r.M.    DIA.MCTER    [0.47-lN) 
CABLE ."^lO   CM.    [10-FT.]    SPACING) 

imately  4  per  cent  lower  and  on  the  outside  conductors 
6  per  cent  higher  than  for  an  equilateral  triangle  of  the 
same  spacing. 

Various  means  have  been  used  for  increasing  the 
size  of  the  conductor.  For  equal  conductivity  an  alu- 
minum conductor  has  about  a  25  per  cent  greater 
diameter  than  a  copper  conductor  and,  therefore, 
approximately  25  per  cent  higher  critical  voltage.  The 
advantage  of  aluminum  may  be  still  further  increased 
by  the  addition  of  a  steel  cable  core.  Such  a  cable 
has  been  used  for  several  years  on  a  154-kv.  to  165-kv. 
line  in  California.  A  copper  tube  or  a  copper  conductor 
with  a  suitable  core  may  be  used.  Several  conductors 
of  the  same  potential  may  be  arranged  close  together. 

Agreement  of  Calculated  atid  Measured  Losses  on 
.Actual  Transmission  Lines. — In  most  cases  when  losses 
have  been  measured  on  transmission  lines  the  check 
is  in  close  agreement  with  the  calculated  values.  The 
agreement  is,  in  fact,  within  the  limit  of  error  of  the 
measurements  on  commercial  lines.  Apparent  dis- 
crepancies have  generally  been  due  to  the  fact  that  the 
measurements  are  often  made  at  voltages  below  the 
visual  critical  voltage  where  the  loss  depends  upon  irreg- 
ularities as  di.'-cussed  above.  The  loss  between  e,  and 
Co  closely  follows  the  quadratic  law  for  large  conductors. 


TABLE  I— CORONA  LIMIT  OF  VOLTAGF.— 8THANDED  CABLES 
(Kilovolu  between  lioe*.  thre»-ph**e,  (ea  level,  25  dec.  C.) 

Siie, Spaeinfi,  Cm.  slid  Ft. . 

|{.  AS.  or  Diameter.  Diameter,  91  122  152  18)  245  )05  )66  426  490  610 

Cirr.MiU     In       Cm.  )   4   5   6   «   10   12   14   16  20 

4   0  2)0     0  584  ..   56  58  60  62  64  66  68  69  71 

)   0  261     0  66)  ..  62  65  67  70  72  74  76  77  80 

2  0  290  0  7)6  ....  71  7)  76  79  Bl  «J  85  87 
I  0  )J0  0  8)9  ....  79  81  65  88  91  9)  95  97 
0   0  )74     0  950     90  95  98  102  104  108  109 

00   0  420     1  07  98  104  108  111  114  117  121 

000   0  470     1  19  114  118  121  124  127  1)2 

0000   0  5)0     1  )5  125  1)0  1)5  1)8  141  146 

250,000  0  590  I  50  1)8  144  149  152  156  161 
)00.000  0  620  1  57  .  151  156  161  165  171 
)50.000   0  679     17)     161  166  170  175  180 

400.000   0  728     1  85     .171  176  180  185  192 

450,000   0  770     1  96         178  184  190  194  200 

iOO.lOO   0  818     2  04      188  194  199  205  210 

800.000   1  0)4     2  62  2)4  241  244  256 

1,000.000   1  152     2  92  256  264  270  281 

but  for  new  conductors,  and  especially  for  small  con- 
ductors at  high  altitudes  when  the  difference  between  c 
and  e,  is  <|uite  large,  the  loss  will  generally  fall  below 
the  quadratic   curve. 

Corona  Limit  on  High-Voltage  Transmission  Lines. — 
The  accompanying  tables  give  the  corona  limit  of  volt- 
age   for   various   conductors    at   various    spacings.      A 


I  .»HLK  II— COKONA  LI.MIT  OF  VOLTAGE— WIRES 
( Kilovolta  between  linen,  tbree-pbaae,  sea  level,  25  deg.  C.) 

Siie  ■ Spacings — Cm.   and  Ft . 

It  .VN.  or  llsmeler  Diameter.  91    122   I5f  18)  245  )05  )66  426  490  610 

Cr    Mil.             In.  Cm.  3       4       5       6       8     10     12  14  16  20 

4  0  204  0  524  51   54  56  58  60  62  64  65  66  68 

)  0  229  0  581  59  62  64  66  68  70  72  74  76 

2  0  258  0  655  ..   . .  60  70  74  76  78  80  82  84 

1  0  289  0  7)4  ...   75  77  81   8)  86  88  90  92 

0  0  )25  0  826    85  89  92  95  9?  99  102 

(0  0  3'5  0  928    94  98  102  105  107  110  113 

000  0  410  1  04     109  ID  116  119  121  124 

0000  0  460  1.17     120  125  128  1)1  1)4  1)8 


table  is  also  given  for  altitude  correction.  It  will  be 
noted  it  does  not  require  a  conductor  of  unreasonable 
size  to  transmit  at  250  kv.  or  even  higher. 

The  values  in  the  above  tables  correspond  to  the 
disruptive  critical  voltages  at  25  deg.  and  76  barometer 
and  give  an  approximate  idea  of  the  voltage  limit 
imposed    by    corona.      For    single-phase    or    two-phase 

TABLE  III— ALTITUDE  CORRECTION  FACTOR  AT  25  DEG.  C. 


. Altitude 

Fort           Meters 
0                    0 

500                152 
1.000                )05 

< 

1   00 
0  98 
0   96 

Feet 
5.000 
6.000 
7.000 

.\ltiludc ■ 

Metem 
1.5)0 
1.8)5 
2.140 

i 
0  82 
0  7» 
0  77 

1.500               459 
2.000               611 
2.500               765 

0  94 
0   92 
0   91 

8'000 
9.000 
10.000 

2.450 
2.750 
3.050 

0  74 
0  71 
0  68 

),000                918 
4.000             1.220 

0   89 
0   86 

12.000 
14.000 

).670 
4.290 

0.68 
0  5) 

multiply  the  three-phase  values  by  1.16.  To  find  the 
value  at  any  altitude  multiply  the  voltage  found  above 
by  the  corresponding  5. 


REASSURANCE  of  this  principle  [private  property] 
came  at  a  time  when  not  otily  our  people  but  the 
world  had  need  of  it.  I  hold  that  no  more  dangerous 
attack  can  be  made  upon  liberty  than  by  the  adoption  of 
a  general  policy  of  government  ownership.  By  it  the 
govcnunent  would  finally  own  the  people. — VlCE-PRESI- 
DENT-ELECT  C.\LVIN  COOLIDGE. 


Developing  the  Low-Head  Plant 

Rehabilitation  of  Old  Plants  by  Installing  Hydraucones  with  High-Speed  Runner — Gain  in  Effi- 
ciency Should  Be  at  Least  25  per  Cent — Comparison  of  Hydraucone 
with  Stream  Line  Draft  Tube 

By  LOUIS  E.  AYRES 

Principal  Assistavt  Engineer  to  Gardner  S.  Williams,  Consulting  Engineer,  Ann  Arbor,  Mich. 


LOW-HEAD  PLANTS  SUCH  AS  THE  GEDDE3  PLANT  OF  THE  DETROIT  EDISON   COMPANY   ARE  BECOMING 
MORE  ATTRACTIVE  FINANCIALLY   SINCE   IMPROVEMENTS   IN   DESIGN    HAVE  TAKEN    PLACE 


IN  ANY  attempt  to  utilize  more  completely  the  low- 
head  water  powers  of  this  country,  of  which  so 
many  are  to  be  found  throughout  the  North  Cen- 
tral States,  the  engineer  is  confronted  with  two 
types  of  problems — first,  those  involved  in  the  recon- 
struction of  old,  inadequate  and  badly  deteriorated  mills 
and  electric  generating  stations,  and,  second,  those  aris- 
ing out  of  the  design  of  new  water-power  plants  to 
operate  under  heads  as  low  as  8  ft.  to  10  ft.  (2.4  m.  to 
3  m.).  It  frequently  happens  that  such  reconstruction 
projects  and  low-head  developments  may  not,  on  pre- 
liminary inspection,  appear  attractive  financially.  The 
most  efficient  design  and  most  economical  construction 
may  often  be  necessary  in  order  to  turn  the  scales  in 
favor  of  a  particular  undertaking.  Any  suggestions, 
therefore,  leading  to  increased  efficiency  and  more  eco- 
nomical construction  would  seem  to  be  in  order. 

Old  plants,  in  general,  may  be  placed  in  one  of  two 
groups — first,  those  which  are  virtually  used  up  and 
worn  (tut  and  must  be  abandoned  or  completely  rebuilt; 
second,  those  which  are  structurally  in  a  fair  or  good 
state  of  preservation  and  can  be  repaired  and  utilized 
for  many  years,  but  which  contain  obsolete,  ill-fitted  or 
worn-out  hydraulic  machinery. 

Some  old  paper  mills  and  hydro-electric  generating 
stations  in  Michigan,  Minnesota,  Wisconsin,  Illinois 
and  adjoining  states  which  were  built  thirty  to  forty 
years  ago  fall  into  the  first  group.  The  old  timber 
flumes  are  now  rotted  and  leak  badly;  the  turbine-gate 
mechaiiisms  are  so  worn  that  they  no  longer  effectively 
shut  off  the  water  and  other  means  must  be  employed 


to  stop  the  turbines;  bearings  are  continually  settling 
and  require  constant  "shimming"  to  keep  them  in  line, 
and  in  some  instances  the  building  sills  and  super- 
structure are  in  such  a  state  of  dilapidation  as  to  be  a 
constant  source  of  danger  to  the  lives  of  the  operators. 
Ordinarily  nothing  can  be  done  with  these  old  plants 
except  to  rebuild  them  completely.  Frequently  there 
is  no  salvage  unless  it  he  the  scrap  value  of  the  ma- 
chinery. 

But  there  are  also  many  old  mills  of  a  more  substan- 
tial type  of  construction  whose  walls  were  built  of 
stone,  or  of  concrete  after  the  advent  of  Portland 
cement  as  a  common  building  material.  The  effective 
rehabilitation  of  such  old  plants  may  be  accomplished 
with  comparative  ease.  The  old  structures  can  for  the 
most  part  be  utilized,  and  the  task  of  rebuilding  consists 
mainly  in  replacing  the  hydraulic  equipment  by  modern 
turbines  designed  for  the  e.xisting  head  and  speed,  of 
adetiuate  capacity  and  properly  installed. 

Although  one  finds  instances  where  turbines  are 
operating  above  their  proper  speeds  and  with  efficiencies 
lower  than  50  per  cent,  as  a  rule  it  may  be  said  that 
economic  speeds  are  roughly  approximated.  Turbine 
efficiencies  have,  however,  been  increased  about  10  per 
cent  during  the  last  twenty-five  years.  If  no  further 
improvement  could  be  effected  in  a  particular  plant 
than  to  replace  old  by  new  turbines,  an  increase  in  effi- 
ciency of  at  least  10  per  cent  is  to  be  anticipated  from 
such  a  change.  As  great  an  opportunity,  or  even  a 
greater  one,  for  bettering  the  efficiency  lies,  however, 
in    an    improved    setting.      It    may    be    conservatively 
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stated  that  where  an  increase  of  efficiency  of  10  per  cent 
is  possible  by  replacing  old  by  new  turbines,  at  least  an 
additional  15  per  cent  may  be  expected  from  a  well- 
designed,  modern  setting. 

Typical  Example  of  How  Plant  Efficiency 
May  Be  Increased 

As  an  example  of  what  may  be  accomplished  in  a 
modern  mill,  the  Watab  Pulp  &  Paper  Company  of 
Sartell,  Minn.,  in  1916  replaced  its  hydraulic  equipment 
by  more  efficient,  modern  turbines  in  improved  settings. 
The  original  plant  was  built  in  1908  and  was  therefore 
only  eight  years  old  at  the  time  of  its  hydraulic  recon- 
Btruction.  The  magnitude  of  the  undertaking  was  con- 
siderable, involving  as  it  did  the  replacement  of  fifty- 
one  runners  in  twelve  main  units.  The  result  of  the 
change  was  to  increase  the  hydraulic  efficiency  about 
40  per  cent,  the  plant  machinery  capacity  100  per  cent, 
and  the  annual  output  of  water-ground  pulp  more  than 
50  per  cent.  It  was  estimated  by  the  management  that 
the  increased  revenue  resulting  from  the  changes  would 
be  sufficient  to  cover  the  cost  of  the  improvement  in 
about  two  years. 

In  two  hydraulic  power  plants  recently  completed  in 


was  in  the  old.  This  shortening  of  the  driving  .shaft 
and  reduction  of  the  number  of  bearings  from  four  to 
two  results  in  a  simpler,  cheaper  and  more  compact 
design. 

Incidentally  it  may  be  noted  that  the  flume  wafls  of 
the  new  plant  have  been  carried  upstream  of  the  turbine 
a  sufficient  distance  to  allow  the  installation  of  head- 
gates  of  the  swinging  "barn-door"  type.  Such  gates 
have  proved  a  practical  success  in  several  plants.  They 
enable  the  penstocks  to  be  readily  drained  for  turbine 
inspection  and  as  (luickly  filled,  and  they  appear  to  be 
less  expensive  than  any  other  gate  that  has  been  satis- 
factorily employed  for  such  purpose. 

The  new  Cheboygan  plant  is  the  first  application  of 
the  hydraucone  with  high-speed  runner  to  a  horizontal 
setting.  The  design  allowed  the  utilization  of  the  old 
generators,  and  the  saving  effected  thereby  together 
with  that  resulting  from  the  shorter  flume  and  a  single 
turbine  instead  of  a  quadruplex  unit  made  it  possible 
to  build  this  plant  at  a  very  reasonable  cost.  The  power 
house  complete,  including  about  600  ft.  ( 183  m.)  of  head 
and  tailrace  rendered  neces.sary  in  order  to  keep  the  old 
plant  in  operation  during  construction,  cost  less  than 
$45  per  horsepower  of  installed  capacity.     In  view  of 
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FIG.  1 — COMPARISON  OF  THE  OLD-TYPE  LOW-HEAD  PLANT  WITH  THE  NEW 

On  the  left  Is  shown  a   spction  throuBh  oM  liydro-cloctric  plant       of    tlie    Clifboyiran    KI<>otrIr    Upht    &    Power    <""ompany.    fliimint 

the  Cheboygan   Electric   Lijrht   &    I'uwcr  Oonipany,   Chcboycan.       compactness  as  compared  with  li»e  old   Installation.     The  <tver-all 

Ich.     On  the  right  is  a   section  through  new  hydro-electric  pfant       distance  from  bulkhead  to  upstream  bearing  was  reduced  by  half. 


of 
Mich 


Michigan*  there  are  incorporated  new  features  in  de- 
sign which  are  marked  departures  from  past  practice 
and  have  an  important  bearing  on  the  problems  involved 
in  both  the  rebuilding  of  old  and  the  development  of 
new  water  powers  under  relatively  low  heads.  The  plants 
referred  to  and  herein  described  are  that  of  the  Che- 
boygan Electric  Light  &  Power  Company,  on  the  Black 
River,  near  Cheboygan,  Mich.,  and  the  Geddes  plant  of 
the  Detroit  Edison  Company,  on  the  Huron  River,  just 
outside  of  Detroit. 

Reduction  of  Floor  Space  Is  Shown  in  the 
Cheboygan  Plant 

In  Fig.  1  is  shown  a  cross-section  of  the  old  station 
of  the  Cheboygan  Electric  Light  &  Power  Company  of 
Cheboygan,  Mich.,  compared  with  a  cross-section  of  the 
new  station.  The  old  station  was  equipped  with  hori- 
zontal quadruplex  units  similar  to  many  installed  during 
the  last  quarter  of  a  centurj-.  In  the  new  plant  a  single 
runner  replaced  four  runners,  driving  the  old  generators 
at  the  original  speed.  The  over-all  distance  from  the 
inside  face  of  the  bulkhead  wall  to  the  farthest  upstream 
bearing  is  less  than  half  as  great  in  the  new  plant  as  it 


•Designed   bv    Gardner   S.    Williams,    consulting   engineer.   Ann 
Arbor.  .Mich. 


the  fact  that  the  average  cost  of  low-head  water-power 
developments  in  Michigan  at  pre-war  prices  may  be 
placed  at  approximately  $150  per  horsepower  of  ma- 
chinery capacity,  including  both  power  house  and  dam, 
the  Cheboygan  plant  without  the  dam  may  be  considered 
at  least  an  average  investment. 

Adaptability  of  Present  Designs  to  Rebuilding 
OF  Old  Plants 

The  chief  interest  in  this  design  arises  from  its  ap- 
plicability to  the  rebuilding  of  old  horizontal  electric 
plants  and  paper  mills  where  the  structures  are  sub- 
stantial and  well  preserved. 

Fig.  2  illustrates  the  application  of  the  Cheboygan 
design  to  a  mill  typical  in  cro.ss-section  of  many  now  in 
operation  in  this  countrj-.  The  flume  originally  con- 
tained a  quadruplex  unit  which  pretty  well  filled  the 
space  available.  The  old  concrete  is  shown  single- 
hatched  and  the  new  concrete  with  the  usual  symbol. 
The  changes  include  lowering  the  old  floor  and  building 
a  3-ft.  (0.9-m.)  concrete  bulkhead  across  the  old  penstock 
to  act  as  a  back  to  the  sheet-steel  hydraucone.  The 
center  line  of  the  shaft  remains  as  before.  The  amount 
of  concrete  to  be  removed  and  replaced  per  pen.'tock  is 
quite   immaterial   in   view  of  the  change  effected.     If 


1262 


ELECTRICAL     WORLD 


Vol.  76,  No.  26 


by  such  a  transformation  of  the  hydraulic  end  of  a 
paper  mill  an  increase  of  efficiency  of  20  to  30  per 
cent  can  be  consummated  it  would  be  obviously  veiy  well 
worth  while. 

Fig.  2  shows  clearly  the  saving  that  might  have  been 
effected  originally  had  a  present-day  high-speed  runner 
then  been  available,  as  there  is  a  waste  space  of  over 
20  ft.  (6.1  m.)  upstream  of  the  new  turbine.  In  such 
instances  this  waste  space  may  well  be  utilized  by  in- 
stalling swinging  headgates  similar  to  those  shown  in 
the  Cheboygan  plant  (Fig.  1),  as  such  gates  are  meas- 
urably superior  to  the  ordinary  sliding  type. 

Comparison  of  the  Hydraucone  with  the 
Stream-Line  Draft  Tube 

In  Fig.  3  appears  a  cross-section  through  the  Geddes 
plant  Of  the  Detroit  Edison  Company  showing  in  solid 
lines  the  hydraucone  of  unit  No.  1  and  in  dotted  lines 
the  outline  of  the  stream-line  draft  tube  of  unit  No.  2. 
This  plant  is  also  unique  in  that  it  contains  side  by  side 
the  best  present-day  conception  of  two  types  of  turbine 
settings.  The  hydraucone  is  the  design  of  William  M. 
White,  manager  and  chief  engineer  of  the  hydraulic  de- 
partment of  the  Allis-Chalmers  Manufacturing  Com- 
pany, Milwaukee,  Wis.,  and  the  draft  tube  is  the  design 
of  Gardner  S.  Williams.  The  plant  contains  two  Allis- 
Chalmers  vertical  high-speed  units  of  500-kva.  capacity 
each,  together  with  the  usual  accessory  equipment.  Al- 
though of  liberal  inside  dimensions,  the  structure  hous- 
ing this  equipment  is  unusually  compact  and  attractive. 
It  is  located  30  miles  (48  km.)  west  of  Detroit  on  the 
main  line  of  the  Michigan  Central  Railroad. 

The  "hydraucone  regainer"  is  an  "apparatus  for  util- 
izing the  hydraucone  action  of  water"  perfected  by  Mr. 
White  and  covered  by  United  States  patent  No. 
1,223,843,  issued  April  24,  1917.  This  invention  "de- 
signs to  provide  a  device  for  changing  the  direction  of 
a  body  of  water  flowing  through  a  closed  conduit  in  as 
short  a  distance  as  possible  and  with  regain  of  pressure 
from  velocity  by  utilizing  the  hydraucone  action  of 
water  in  power-plant  construction  where  the  cost  and 
difficulty  in  excavation  beneath  the  power  house  for  the 
draft  tube  are  important  factors."    By  the  "hydraucone 


the  most  efficient  form.  Heretofore  good  draft-tube 
design  has  been  an  attempt  to  apply  experimental  knowl- 
edge of  the  action  of  water  flowing  past  a  90-deg.  bend 
in  a  pipe.  The  tube  in  the  Geddes  plant,  however,  is 
designed  on  the  theory  that  the  column  of  discharging 
water  may  be  treated  as  though  it  were  a  portion  of  a 


FIG.    2 — INSTALLATIONS   OF   THE    NEW   TYPE — SAVE    SPACE 

Application  of  Cheboygan  design  to  a  typlca"  mill  instnllation, 
showing  the  space  that  could  be  saved  in  a  new  plant  with  the 
improved  design  with  resultant  economy   In  cost  of  construction. 

action  of  water"  is  meant  "that  action  which  occurs  as 
the  stream  impinges  against  a  surface  and  is  deflected 
therealong."  By  experiment  the  shape  of  the  frusto- 
conoid  formed  when  a  free  circular  jet  impinges  against 
a  plane  surface  has  been  carefully  determined  and  the 
proportions  applied  to  the  construction  of  the  outlet 
conduit  below  the  turbine. 

The  draft  tube  below  unit  No.  2  is  the  result  of  a 
considerable  amount  of  experimentation  to  determine 
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FIG.    3 — SECTION    OF    THE    GEDDES    PLANT    SHOWING    IN    SOLID 

LINES  THE  HYDRAUCONE  OF  UNIT  NO.   1  AND  IN  DOTTED 

UNES  THE  DRAFT  TUBE  OF  UNIT   NO.   2 

jet  impinging  on  a  flat  plate,  having  a  radius  equal  to 
the  draft-tube  diameter  at  the  outlet  of  the  turbine. 

It  may  be  of  interest  to  note  that  in  1915  a  draft 
tube  was  designed  for  a  low-head  plant  in  Michigan 
which  was  con.structed  in  the  same  power  house  as  an- 
other draft  tube  designed  according  to  the  practice  then 
and  still  generally  accepted  as  the  best.  On  actual  test 
this  tube  gave  about  7  per  cent  more  power  and  5  per 
cent  better  efficiency  than  the  standard  form.f  This 
incident  is  mentioned  merely  as  evidence  of  the  fact 
that  the  design  of  the  outlet  conduits  to  a  turbine  may 
affect  efficiency  to  a  much  greater  extent  than  is  gener- 
ally supposed. 

Experiments  on  a  model  of  this  first  Williams  draft 
tube,  made  in  connection  with  the  development  of  the 
"hydraucone,"  showed  the  hydraucone  to  give  an  effi- 
ciency at  least  as  high.  It  will  therefore  appear  that 
inasmuch  as  the  Geddes  draft  tube,  as  shown  by  the 
test  curves  in  Fig.  4,  is  for  the  higher  gates  about  2 
per  cent  more  efficient  than  the  hydraucone,  the  improve- 
ment in  draft-tube  design  from  the  standard  type  to 
the  hydraucone  is  about  5  per  cent  and  to  the  Geddes 
stream-line  design  nearly  7  per  cent.  In  comparing  the 
two  designs  it  is  to  Ije  remembered  that  the  draft  tube 
requires  the  deeper  and  the  hydraucone  the  wider  set- 
ting. 

High-Speed  Runners  of  the  Nagler  Type 

Are  Used 

The  runners  installed  in  both  the  Geddes  and  the 
Cheboygan  plant  are  of  a  new  type  designed  in  1916  by 
Forrest  Nagler  and  now  being  manufactured  by  the 
Allis-Chalmers  Manufacturing  Company.  In  appearance 
the  Nagler  runner  resembles  an  ordinary  ship's  pro- 
peller and  is  built  with  either  three  or  four  blades. 
There  are  now  in  operation  at  the  Geddes  plant  a 
three-blade  runner  discharging  into  a  hydraucone  and 
a  four-blade  runner  discharging  into  a  draft  tube,  both 


tSep  Trattaactions  A.  S.  C.  E..  Vol.  78.  page  1572. 


December  25,  1920 


ELECTRICAL     WORLD 


1263 


set  vertically,  and  at  the  plant  in  CheboyKan  County  two 
four-blade  runners,  set  horizontally,  discharging  into 
hydraucones.  The  four-blade  runner  is  of  cast  steel, 
rated  at  GOO  hp.  at  15-ft.  (4.6-m.)  head  and  200  r.p.m. 
The  history  of  the  development  of  these  runners  and 
their  hydraulic  characteristics  are  (luite  completely  set 
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Per  Cent  of  Wide  Open  Gate 

FIG.   4 — EFFlClENtTi'  CURVES   OF  THE   GEDDL'S   AND 
CHEBOYGAN    TURBINES 

forth  in  a  paper  presented  by  Mr.  Nagler  before  the 
American  Society  of  Mechanical  Engineers  in  Decem- 
ber, 1919.  The  reader  is  also  referred  to  an  article  on 
"High-Speed  Wheels  for  Low-Head  Plants,"  by  A. 
StreifT,  printed  in  the  Electrical  World  for  July  17, 
1920. 

Over-All  Efficiency  as  High  with  High-Speed 
Wheels  as  with  Standard  Type 

Complete  efficiency  tests  were  made  of  the  Geddes 
plant  in  1918  and  of  the  Cheboygan  plant  in  1920.  At 
Geddes  two  four-blade  runners,  one  set  over  the  draft 
tube  and  the  other  over  the  hydraucone,  were  first 
tested.  This  gave  opportunity  for  comparison  of  set- 
tings. Later  the  four-blade  runner  was  removed  from 
the  hydraucone  setting  and  replaced  with  a  three-blade 
runner,  thus  affording  comparison  of  runners  under 
identical  conditions.  The  units  were  tested  at  all  gates 
and  over  the  entire  speed  range  from  zero,  or  blocked 
wheels,  to  runaway  speeds.  Heads  were  observed  in 
accordance  with  accepted  practice  and  the  wheel  dis- 
charge was  measured  at  Geddes  over  a  sharp-edged  weir 
in  the  tailrace  and  at  Cheboygan  by  current  meters 
near  the  flume  entrance. 

In  Fig.  4  are  presented  the  efficiency  curves  deter- 
mined by  the  tests.  The  maximum  efficiency  appears  to 
be  about  87  per  cent  in  the  case  of  the  four-blade  run- 
ner in  the  horizontal  hydraucone  setting  at  Cheboygan. 
The  same  runner  in  the  vertical  setting  at  Geddes 
closely  approximates  the  Cheboygan  efficiencies,  with  its 
best  efficiency  on  the  stream-line  draft  tube  about  86.7 
per  cent,  and  on  the  hydraucone  slightly  less  than  85 
per  cent,  in  both  the  latter  settings  the  maximum  com- 
ing at  a  higher  gate  opening  than  at  Cheboygan. 


The  three-blade  runner  is  for  the  highest  gates  about 
1  per  cent  and  at  lower  gates  within  its  working  range 
5  per  cent  less  efficient  than  the  four-blade  runner.  The 
advantage  of  the  three-blade  runner,  however,  lies  in 
its  greater  capacity,  which  is  a  characteristic  of  some 
importance  during  high  water. 

The  important  point  to  be  emphasized  with  reference 
to  these  tests  is  that  for  the  first  time  in  experience 
with  low-head  developments  it  has  been  possible  to 
obtain  efficiencies  on  horizontal-shaft  units  e(|ual  to  or 
better  than  tho.se  obtained  in  vertical  installations  and 
better  than  those  obtained  at  Holyoke. 

Contrary  to  notions  thus  far  accepted,  the  efficiency 
of  the  high-speed  runner  appears  to  be  within  2}  per 
cent  of  that  of  the  best  standard-type  ruimers  for 
similar  capacities  and  heads,  and  this  deficiency  is 
usually  made  up  by  the  increased  efficiency  of  the  gen- 
erator due  to  higher  speeds. 


Magiietif  Forces  in  Discoiinecling 
Switches 

A  FORMULA  for  the  calculation  of  the  forces  acting 
on  disconnecting  switches  ;is  published  ir  the 
Electrical  World  for  July  10,  page  63,  contained 
errors,  not  in  the  original,  which  are  corrected  below. 
The  paper  of  H.  B.  Dwight  from  which  the  formula 
was  abstracted  said  that  the  calculation  of  the  forces 
acting  on  disconnecting  switches  is  useful  to  switch  de- 
signers and  also  to  designers  of  electric  circuits  who 
desire  to  know  what  form  of  circuit  will  produce  the 
least  strain  on  the  switch.  The  results  of  an  analysis 
of  this  problem  were  discussed  in  the  two  following 
equations: 

The  total  force  at  the  break  jaw  when  A  is  greater 
than  B   (see  figure)   is: 


''       ,[2.301og.,(-f-)+J 


4.45  X  10 
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LAYOUT  TO  EXPLAIN   MAGNETIC  FORCES  ACTING  ON  A 
DISCONNECTING  SWITCH 


When  .4  is  le.ss  than  B,  the  force  is: 


1  ^'  ^  1  Zl  4.  ±-1'  ^  1  ^'  ^  ^1  ;/. 
6  A«  "^  20 .4»  "*"  24  B'  "^  24   B'  "^  S\  '"• 

where  /  is  in  amperes.     If  the  circuit  does  not  return 
behind  the  switch,  the  term  ^  is  zero. 
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Readers'  Views  and 
Comments 


Honoring  the  American  Electrical  Pioneers 

To  the  Editor  of  the  Electrical  World: 

Sir:  Your  issue  of  Dee.  11  contained  a  most  inter- 
esting suggestion  from  a  correspondent  to  the  effect 
tiiat  the  recent  Oersted-Ampere  celebrations  might  well 
lead  to  a  revival  of  interest  in  electrical  biography  and 
history.  My  own  association  with  this  subject,  whether 
as  an  editor  for  twenty-eight  years  of  this  journal  or 
in  other  capacities,  is  perhaps  well  enough  known  to 
justify  me  in  seeking  to  give  a  very  emphatic  approval 
to  the  remark  of  "W.  C.  F."  that  "The  human  element 
which  interests  men  so  strongly  in  geographical  discov- 
ery and  exploration  is  present,  too,  in  the  new  worlds 
first  revealed  by  devoted  and  intrepid  scientists  and  has 
too  long  suffered  neglect."  And  I  would  venture  to 
quote  from  my  own  appreciation  of  Thomas  Davenport, 
the  forgotten  builder  of  electric  motors  in  1834-35,  at 
the  unveiling  of  his  memorial  at  Brandon,  Vt.,  in 
1910:  "A  nation  that  spends  as  much  eveiy  year  for 
electricity  as  for  daily  bread  may  well  entertain  senti- 
ments of  reverence  for  its  pioneers  in  the  electrical 
arts." 

We  electrical  engineers  have  indeed  ourselves  been 
neglectful  of  our  forerunners;  but  you  hardly  ever  find 
Pilgrim  Fathers  putting  up  monuments  to  themselves, 
and  electricity  is  still  in  its  foundational,  constructive 
stages.  It  is  always  a  sign  of  a  more  advanced  civili- 
zation to  be  appreciative  of  its  creators  and  find  time 
for  reverential  recognition.  The  continuing  desire  for 
knowledge  of  human  leaders  and  what  they  have  done 
is  attested  by  the  fact  that  "The  Outline  of  Historj'" 
by  H.  G.  Wells  is  distinctively  the  "best  seller"  of 
1920. 

The  writing  of  its  history  is  but  one  of  the  obliga- 
tions that  we  owe  to  the  electrical  past  and  to  future 
generations  whose  lives  will  be  governed  by  it.  At 
no  distant  date  we  shall  probably  have  an  electrical 
historical  society  with  its  magazine  of  memoires  pour 
servir.  That  is  one  necessity.  But  we  also  need  a 
museum  of  electrical  history.  Today  the  relics  of  early 
American  inventions  and  mechanisms,  even  when  poorly 
preserved  and  authenticated,  are  widely  scattered  in 
the  most  distressing  fashion.  Our  commercial  com- 
panies, spurred  on  by  patent  litigations,  have  done 
more  to  save  them  than  the  technical  societies;  but  the 
factory  museums  are  literal  morgues — not  centers  of 
education  and  inspiration.  A  few  collections  are  found 
;n  the  colleges,  and  the  National  Museum  in  Washing- 
ton has  made  a  feeble  effort  to  do  justice  to  the  numer- 
ous electrical  arts.  It  all  needs  co-ordination  as  the 
result  perhaps  of  some  great  endowment. 

Meantime,  perhaps  the  suggestion  may  be  offered 
that  while  writing  their  histories  and  collecting  with 
filial  care  their  pathetic  little  pieces  of  crude  apparatus 
we  might  now  and  then  honor  the  graves  of  these  men. 
There  should  be  an  electrical  decoration  day,  part  of 
he  national  celebration,  for  those  who  often  gave 
more  than  their  lives  to  create  the  arts  and  industries 


by  which  we  live.  Who  knows  where  the  great  Amer- 
ican electricians  lie,  excepting  Franklin?  Who  can 
lead  us  to  the  resting  places  of  Henry,  Moi-se,  Daven- 
port, Farmer,  Wallace,  Van  Depoele,  Phelps,  Rowland 
and  others  whose  deeds  can  never  sink  into  the  twilight 
of  oblivion? 

Might  not  the  electrical  groups  in  each  part  of  the 
country  where  our  heroes  lie  help  keep  their  graves 
rreen  and  bear  witness  each  year  to  the  splendor  of  the 
gifts  conferred  by  these  pioneer  American  electricians 
on  all  mankind?  So  far  is  this  from  being  merely  senti- 
mental, it  might  well  be  regarded  as  an  element  in 
further  electrical  development. 

New  York  City.        Thomas  Commerford  Martin. 


A  Business  Where  Honesty  Prevails 

To  the  Editor  of  the  Electrical  World: 

Sir:  For  generations  it  has  been  the  wont  of  Amer- 
icans to  aspei'se  their  politicians.  Charges  against  them 
of  robbing  the  public  which  has  honored  them  by  elec- 
tion to  office  and  which  they  have  sworn  to  serve  have 
been  distressingly  common.  All  too  often  these  charges 
have  been  substantiated  or  at  least  have  not  been  shown 
to  be  slanders,  though  one  would  think  that  no  self- 
respecting  representative  of  the  people  would  remain 
quiet  a  moment  under  accusation  of  dishonesty,  whether 
of  the  kind  constituting  a  legal  crime  or  of  the  subtler, 
safer  and  more  pi-evalent  variety  where  legal  account- 
ability is  avoided  though  moral  dereliction  is  perhaps 
quite  as  great.  Politicians,  however,  like  worms  and 
barrel  hoops,  if  trodden  on  too  heavily,  will  turn;  and 
now  comes  Senator  Lenroot  of  Wisconsin  with  the  fol- 
lowing declaration: 

"Disregard  for  law,  contempt  for  legal  obligation, 
seems  to  have  struck  the  business  world  with  blighting 
force.  I  have  been  engaged  in  politics  for  more  than 
twenty  years.  I  used  to  say  that  we  should  demand 
the  same  standards  of  honesty  in  politics  that  business 
men  demand  in  business.  I  cannot  say  that  any  more. 
Indeed,  I  could  today  almost  plead  with  business  men 
to  have  the  same  standards  of  honesty  in  business  that 
politicians  have  in  politics." 

If  Senator  Lenroot's  indictment  be  true — and  its  sub- 
stantial truth  so  far  as  some  industries  in  some  parts 
of  the  country  are  concerned  is  only  too  apparent — the 
electric  light  and  power  companies  have  good  reason 
to  felicitate  themselves  that  they  at  least  are  not  be- 
smirched. Perhaps  this  recommendation  sounds  like 
emulation  of  the  pharisee  of  old,  but  the  temptation 
is  strong. 

Honestly  captained  and  honestly  capitalized,  sub- 
mitting willingly  to  the  governmental  regulation  that 
their  character  as  public  utilities  invites,  they  stand  out 
as  encouraging  examples  of  a  fact  too  often  doubted — 
that  great  executive  ability  can  be  attracted  and  de- 
veloped without  the  incentive  of  profits  which  are  fabu- 
lously large. 

The  breakdown  of  the  building  trades  under  the  weight 
of  a  rampant  and  greedy  individualism,  on  the  one  hand, 
and  the  failure  of  the  national  government,  on  the 
other,  to  conduct  successfully  and  free  from  thieves  the 
business  of  transportation  by  land  and  by  sea,  throw 
into  cheerful  prominence  the  great  electric  light  and 
power  industry  that  has  led  all  other  public  utilities 
along  the  middle  path  of  sagacity  and  rightly  founded 
progress.  FRANK  W.  Chase. 

Brooklyn,  N.  Y. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Pulverized  Coal  Versus  Stoker  Firing 

BURNING  pulverized  fuel  was  found  to  be  more  eco- 
nomical, under  certain  conditions,  than  stoker 
firing,  in  recent  trials  made  in  Milwaukee,  Wis.  These 
conditions  are  that  the  coal  has  not  over  12,000  B.t.u. 
per  pound  (1,370  cal.  per  kg.),  that  the  plant  load 
factor  is  not  over  70  per  cent,  that  the  coal  costs  not 
under  $4  per  ton  and  that  the  developed  boiler- 
horsepower  amounts  to  at  least  3,000.  Pulverized  coal 
firing  is  of  particular  advantage  in  plants  operating 

STOKER  AND  PUL\T;RIZED  FUEL  GROSS  EFFICIENCY  FOR  EQUAL 
NET  RESULTS 

Pulverircd 

Plant  Stoker 

Coal  preparation $0.30  $0  00 

Firing,  anh  disposal  and  maintenance 0.12  025 

Increased  iixea charges 0.06  0  00 

Total $0  48  $0  25 

Coetpertonfired,  12,000  D.t.u.  coal $6  48  $6  25 

OrosflboilcpefEciency,  percent 80  67  78  00 

Netboiler  efficiency,  por  cent 74.85  74  85 


under  a  widely  varying  load,  under  loads  of  low  factor 
and  when  the  quality  of  the  coal  used  varies  widely. 

The  output  of  a  pulverized-coal-fired  boiler  which  has 
been  idle  twelve  hours  can  be  changed  in  ten  minutes 
to  100  per  cent  output  and  can  be  dropped  back  to 
zero  in  a  few  minutes  without  blowing  the  safety  valve. 

The  only  no-load  loss  is  radiation,  which  is  negligible 
compared  with  the  cost  of  banking  stoker-fired  boilers. 
The  saving  during  the  period  of  banking  increases  with 
the  cost  of  coal. 

The  saving  due  to  the  use  of  powdered  coal  increases 
as  the  calorific  value  of  the  coal  decreases,  because  the 
gross  boiler  efficiency  with  this  kind  of  fuel  is  prac- 
tically independent  of  the  quality  or  heating  value  of 
the  coal,  while  with  stoker  operation  the  boiler  effi- 
ciency decreases  with  the  heating  value  of  the  coal. 
This  allows  for  the  fact  that  the  cost  of  preparation 
is  greater  with  poorer  grades  of  coal. 

Recent  improvements  at  the  Oneida  Street  plant  of 
the  Milwaukee  Electric  Railway  &  Light  Company  indi- 
cate that  the  cost  of  coal  preparation  in  a  plant  develop- 
ing about  20,000  boiler-hp.  at  70  per  cent  load  factor 
and  burning  700  tons  (630  metric  tons)  per  day  would 
be  25  cents  per  ton  for  $4  coal,  and  30  cents  per  ton 
with  coal  at  $6  per  ton.  Using  the  figures  for  the 
12,000  B.t.u.  coal  at  $6  per  ton,  a  comparison  is  made 
in  the  accompanying  tabulation  of  stoker  and  pulverized 
coal  firing.  This  shows  that  to  equal  the  efficiency  of 
pulverized  coal  a  stoker  would  have  to  develop  a  gross 
efficiency  of  78  per  cent,  which  is  rarely  obtained  in  the 
best  stoker  operation  with  such  coal.  With  coal  cheaper 
than  $4  per  ton  the  advantage  is  with  the  stoker. 

Present  best  practice  in  firing  powdered  coal  allows 
between  12  per  cent  and  13  per  cent  CO..     When  this 


is  exceeded  the  furnace  temperature  rises  propor- 
tionately, destroying  the  furnace  brickwork,  and  a  hard- 
ash  slag  difficult  to  remove  is  formed  on  the  bottom 
of  the  furnace.  The  combustible  in  the  ash  averages 
less  than  7  per  cent.  Automatic  firing  can  be  carried 
on  to  a  further  extent  with  pulverized  fuel  than  is 
possible  with  stoker  firing.  The  furnace  volume  required 
with  powdered  coal  is  about  2.5  cu.ft.  (0.071  cu.m.) 
per  developed  boiler-horsepower.  The  boiler  and  fur- 
nace maintenance  cost  at  Milwaukee  has  been  low.  No 
trouble  has  been  encountered  from  ash  or  slag  adhering 
to  the  bottom  tubes.  S.  N.  Clark. 

Chicago,  111. 


Melting  Current  of  Aluminum  and 
Copper  Wires  Compared 

TO  COMPARE  the  melting  points  of  copper  and 
aluminum  wires  of  about  the  same  resistance  per 
foot  a  test  was  made  recently  in  which  No.  4  steel-re- 
inforced aluminum  wire  was  placed  in  series  with  No.  G 
stranded  copper  wire  and  1,000  amp.  was  allowed  to 
flow  through  the  circuit.  The  copper  wire  melted  in  four 
seconds.  Using  the  same  steel  and  aluminum  wire,  the 
burned  copper  wire  was  replaced  by  a  new  one.  When 
the  current  was  again  turned  on  the  aluminum  wire 
failed  in  four  and  one-half  seconds.  This  test  was  men- 
tioned by  M.  E.  Noyes,  Aluminum  Company  of  America, 
at  a  section  meeting  of  the  American  Institute  of  Elec- 
trical Engineers. 

Handhole  Assists  in  Pulling  Under- 
ground Cable 

A  SPECIAL  handhole  for  the  entrance  of  cable  was 
fitted  on  manholes  of  the  Rochester  (N.  Y.)  Gas  & 
Electric  Company  where  it  was  impossible  to  place  the 
manhole   opening   in   line   with  the  cable  ducts.     The 

S-£i: -— 


Lower  Opening 

SPECIAL  HANDHOLE  USED  FOR  PULLING  CABLE 

duct  runs  almost  directly  below  a  street-car  rail,  while 
just  outside  the  rail  and  parallel  to  it  runs  a  gas  main. 
As  neither  track  nor  main  could  be  disturbed,  the  open- 
ing to  the  manhole  had  to  be  placed  outside  the  pipe. 
With  an  opening  so  far  out  of  line  with  the  duct  it  is 
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very  difficult  to  install  or  remove  cable.  Therefore  the 
.special  handhole  was  installed  near  the  track  directly 
over  the  duct. 

This  handhole  is  made  up  of  a  casting  in  the  form 
of  a  funnel  with  the  large  end  opening  into  the  man- 
hole wall  over  the  duct  line  and  the  small  end  cut  at 
an  angle  so  as  to  be  flush  with  the  street  surface  and 
closed  with  a  cast-iron   cover.     The   inside   shape  and 
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HANDHOLE   PLACED   IN    LINE   WITH   DUCT 
TO  FACILITATE  PULLING  CABLE 

size  are  such  that  a  cable  can  easily  be  fed  in  either 
direction.    A  number  of  these  handholes  have  been  made 
and  have  proved  a  great  help  to  the  underground  de- 
partment. Henry  A.  Davis. 
Rochester  Gas  &  Electric  Company, 
Rochester,  N.  Y. 

Rules  for  Installation  of  Meters  and 
Motor  Equipment 

DIRECTIONS  to  be  followed  by  contractors  who 
install  meters,  motors  and  their  wiring  have  been 
drawn  up  by  the  Iowa  Railway  &  Light  Company, 
Cedar  Rapids.  These  rules  cover  meter  loop  wiring  and 
the  location  and  protection  of  meters  and  motors.  The 
lules  are  as  follows: 

Location  of  Meters. — All  meters  hereafter  installed  on 
customers'  premises  shall  be  located  either  in  the  cellar  or 
on  first  floor  and  as  near  as  possible  to  the  service,  in  a 
clean,  dry,  safe  place  and  on  a  support  free  from  vibration. 
Where  it  is  necessary  to  install  meters  out  of  doors,  they_ 
shall  be  protected  from  the  weather. 

In  no  case  shall  meters  be  installed  in  coal  or  wood  bms 
or  on  partitions  forming  such  bins,  nor  on  any  unstable 
partitions  or  supports.  Meters  should  not  be  placed  in 
attics,  sitting  rooms,  bathrooms,  bedrooms,  restaurant  kit- 
chens, over  doors,  over  windows,  or  in  any  location  where 
the  visit  of  the  meter  reader  or  tester  will  cause  annoyance 
to  the  customer. 

In  the  case  of  office  buildings,  or  buildings  of  a  similar 
nature,  it  is  recommended  that  meters  for  each  floor  be 
grouped  and  located  on  each  floor  respectively. 

Heiyht  and  Spacing  of  Meterx.—KW  light  meters  shall 
have  a  space  provided  for  each  meter  12  in.  high  and  8  in. 
wide,  and  a  minimum  depth  of  8  in.,  not  higher  than  8  ft. 
from  floor  or  platform  nor  lower  than  4  ft. 

All  power  meters  shall  have  a  space  provided  18  in. 
r.quarc,  and  a  minimum  depth  of  8  in.,  not  higher  than  6 
it.  nor  lower  than  4  ft. 

Wiring  of  Meter  Loops. — All  meter  loops  for  polyphase 
service  shall  be  polyphase  loops  consisting  of  line  wire,  load 
wire  and  shunt  wire  for  each  phase.  The  shunt  wire  shall 
not  be  larger  than  No.  12  B.  &  S.  gage. 

Meter  loops  for  three-wire  service  shall  be  three-wire 
meter  loops  consisting  of  two  line  wires  and  two  load  wires. 

In  meter  loops  for  installation  where  service  is  three-wire 
but  distribution  to  different  consumers  is  two-wire  and 
loops  are  installed  for  each  consumer,  all  shunt  wires  must 


be  taken  from  neutral  wire,  except  in  cases  where  regular 
meter  panelboards  are  installed.  All  other  meter  loops 
must  have  two  lines  and  two  loads.  Meter  loops  for  light 
must  have  each  wire  at  least  12  in.  long. 

Meter  loops  for  power  must  have  each  wire  at  least  18 
in.   long. 

When  meters  are  to  be  installed  on  brick,  stone  or  con- 
crete walls,  a  suitable  board  must  be  provided  and  installed 
by  contractor  doing  wiring  to  hang  meters  on.  In  case 
meters  are  to  be  installed  in  metal  boxes,  studs  must  be 
provided  to  support  meter. 

Inside  wiremen  are  not  to  take  down  or  move  meters,  nor 
are  they  to  leave  loops  closed. 

Protection, — When  installing  additions  to  old  work,  the 
new  work  shall  be  put  upon  the  old  service,  and  an  entrance 
large  enough  to  take  care  of  the  entire  load  shall  be  in- 
stalled along  with  a  suitable  meter  loop.  The  new  load 
shall  not  be  combined  with  the  old  load  on  the  old  meter 
without  the  consent  of  the  meter  department.  All  meter 
loops  for  connection  to  service  wires  must  be  run  out  of 
the  building  at  a  point  nearest  our  secondary  distribution 
and  if  there  is  any  doubt  as  to  this,  the  question  must  be 
referred  to  the  distribution  department. 

All  meters  shall  be  protected  by  a  fused  entrance  and 
with  a  fused  branch  block  on  all  loads  coming  from  the 
meter;  this  applies  to  two  and  three-phase  installations  as 
well  as  single-phase  power  and  light.  Except  in  cases  where 
motors  are  started  without  fuses,  meter  must  be  protected 
on  the  running  side. 

Motor  Installation. — Starting  compensators  together  with 
overload  relays  and  no-voltage  releases  are  required  on 
all  induction  motors  up  to  25  hp.  and  beginning  at  11  hp. 
Motors  below  11  hp.  do  not  require  special  starting  equip- 
ment with  polyphase.  Motors  25  hp.  and  above,  polyphase, 
are  to  be  of  the  slip-ring  type.  They  are  also  to  be  pro- 
vided with  an  oil-switch  equipment  with  overload  and  no- 
voltage  releases.  Single-phase  motors,  li  hp.  and  above, 
require  starting  equipment,  overload  releases  and  no-voltage 
releases.  The  maximum  horsepower  for  single-phase  shall 
be  15  hp. 

All  wiring  jobs  requiring  motors  or  new  meters  must 
have  loops  installed  according  to  above  rules  to  insure 
connections  being  made. 


Tree  Used  as  Temporary  Pole  for 
11-Kv.  Line 
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ASNOWSLIDE  having  put  a  considerable  part  of  an 
11,000-volt  line  on  the  system  of  the  Utah  Power  & 
Light  Company  out  of  commission,  the  patrolman  made 
repairs  by  attaching  cross-arms  to  trees,  as  shown  in  the 
photograph.  It  may  be  said  in  passing  that  sections  of  this 
line  operate  for  months  every  winter  buried  completely 
under  snow. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Maximum  Speeds  for  Motors  Recom- 
mended by  Electric  Power  (Hub 

MAXIMUM  motor  speeds  for  different  sizes  of 
belted  and  geared  motors  are  recommended  by 
the  Electric  Power  Club  in  a  report  dated  November, 
1920,  and  are  e.\tracted  in  the  accompanyinR  table. 
These  recommendations  are  in  line  with  the  other  efforts 
of  the  club  on  standardization.  Briefly  the  purposes 
of  the  organization  are:  (a)  To  describe,  classify  and 
define  commercial  types  of  electrical  machinery,  their 
operating  characteristics  and  the  terminology'  of  struc- 
tural details;  (b)  to  establish  commercial  rating 
standards,  such  as  standard  voltages,  load  ratings,  time 
ratings,  speeds,  etc.;  (c)  within  the  general  engineering 
limitations  of  the  Standardization  Rules  of  the  A.  I. 


By  using  such  devices  full  benefit  of  individual  drives 
can  be  realized.  If  a  motor  is  so  placed  that  it  takes 
up  valuable  manufacturing  floor  space,  part  of  the 
advantage  of  individual  drive  is  lost,  and,  on  account 
of   the  overhead   belting   required,   the   same   is   true 


M.\.VIMUM  SPEEDS  TOR  BELTED  AND  GEAJJED  MOTORS 

LuFK^'si    Mi»tor   Which   Should 
Run  at  This  ripei'd,  Size,  ilp. 
Speed.  R.p.m.  Dcltod  to  High-   Crar«l,  with 

Speed  Drivctt*      Steel  I'inioiu 

1800-1700 *0  5 

1500 50  10 

1290   1150 75  25 

900  850 125  50 

750  720 ?M 

•  The  obovo  limitations  -.re  baaed  on  the  lise  of  pulleys  as  standardized  by  the 
Electrip  Tower  Club.  The  'imitations  are  higher  when  motors  are  belted  to  slow- 
speed  drives,  sufh  as  enuntershafts. 

t  Tlio  use  of  outboard  bearing  should  be  speeified  for  general-purpoi^e  motors 
with  geared  drive  in  frame  sizes  of  75  hp.,  850  to  900  r.p.m.,  and  larger. 

E.  E.,  to  establish  the  kind  of  rating  to  be  used  and 
the  actual  performance  guarantees  under  which  dif- 
ferent types  of  electrical  machinery  are  manufactured 
and  sold;  (d)  as  far  as  practicable  to  establish  standards 
in  manufacturing  practice  and  in  the  structural  details 
of  electrical  machinery. 


Tightening  Short  Behs  on  Individual 
Motor  Drives 

TWO  methods  of  tightening  short  belts  of  motors 
mounted  for  individual  drive  directly  on  the  driven 
machines  are  employed  by  the  writer.  One  scheme  is 
to  mount  the  motor  on  a  plate  slightly  larger  than 
the  base  of  the  motor.  One  end  of  this  plate  is  hinged 
and  the  other  is  supported  on  a  bar  of  steel  containing 
a  toggle  joint  with  right-hand  and  left-hand  threads 
(A  in  the  drawing).  There  is  a  tendency  to  tip  the 
motor  up  on  one  side  as  the  belt  is  tightened,  but  the 
plan  has  worked  very  well,  and  the  motor  need  not  tip 
to  any  appreciable  extent  if  the  belt  is  kept  at  about  the 
right  length. 

In  case  there  is  no  room  for  the  use  of  a  toggle 
joint  the  motor  is  mounted  on  a  cast  plate  and  the 
belt  is  tightened  by  the  aid  of  two  setscrews  in  a 
stationary  plate  below  the  one  upon  which  the  motor  is 
mounted  (see  B).  The  upper  plate  is  hinged  at  the 
side  farthest  from  the  setscrews. 


TWO  BELT  TIGHTENERS  USED  WITH   INDIVIDUAL  MOTORS 
MOUNTED  ON   MACHINES 

if  the  motor  is  placed  near  the  ceiling.  These  objec- 
tions can  be  overcome  in  many  instances  by  mounting 
the  motor  on  the  machine.  This  means  comparatively 
short  centers  between  driving  and  driven  pulleys,  which 
requires  an  idler  pulley  or  some  other  effective  yet 
simple  means  of  tightening  the  belt  such  as  those 
described.  Alex.  H.  May, 

Canadian  Products,  Works  Engineer. 

Walkerville,  Ont. 


Energy  Requirements  in  Butt- Welding 
Steel  and  Iron  Pipe 

ELECTRIC  butt  welding  of  steel  and  wTought-iron 
pipe  has  been  successfully  utilized  at  the  factory  of 
the  Whitlock  Coil  Pipe  Company,  Hartford,  Conn.,  for 
about  two  years.  The  time  required  with  different  cur- 
rents and  voltages  and  the  amount  of  energj'  consumed 


CURRENT.  TIME.  ETC..  OF  BUTT-WELDING  IRON  PIPE 


Welder 

.«iz«  Pipe.  In.. 
(Extra  Heavy) 

"!! 
11 

VolU 

340 
270 
270 

Amp. 

95 
180 
190 

Kw. 

~25 
42 
42 

Kvk. 

32  S 
48.5 
SI. 5 

Duration. 
Second* 

~B 

n 

1-: 

SO 

11 

345 
345 

160 
170 

4S 

41 

S8.S 

B 

c 

2 
2 

345 

330 

108 
225 

26 
Si 

37  5 

74  5 

'35 

I) 
i; 
c 

21 

275 

268 
320 

190 
200 
235 

3S 
39 
55 

52  5 

53  5 
75 

200 
75 

A 

i 

32S 

215 

54 

55 

235 

in  making  welds  on  various  sizes  of  pipe  are  shown  in 
the   accompanying   table. 

It  is  seen  from  these  figures  that  the  all-important 
factor,    time,    is   practically   dependent    on    the   current 
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alone,  higher  currents  taking  less  time.  It  has  also 
been  demonstrated  in  other  lines  of  welding  that  high 
currents  give  the  strongest  welds.  The  cost  of  a  typical 
li-in.  extra-heavy  butt  weld  was  15  cents,  including 
labor,  material  and  energy.  By  the  hand  methods  for- 
merly used  such  a  job  required  about  three-quarters  of 
an  hour  against  an  average  of  thirty-eight  seconds  when 
butt-welding  with  180  amp.  Another  advantage  of  this 
method  over  arc  or  oxyacetylene  welding  is  that  the 
original  material  is  used  for  making  the  joint.  In  a 
number  of  tensile  tests  made  in  these  shops  on  butt 
welds  locally  made  the  pipe  has  torn  in  each  case  before 
the  weld  was  damaged  in  any  way. 

The  butt  weld  is  made  by  cutting  a  female  scarf  in 
each  pipe  end.  The  ends  are  then  pressed  together 
under. an  oil  pressure  of  five  tons  while  the  current  is 
passed  through  the  joint.     As  the  current  heats  the 


PIPE  COILS  ARE  FURiMEU  i^UICKLY  BV  ELECTRIC  BUTT- 
WELDING  IN  THIS  PLANT 

ends  to  be  welded,  the  scarfed  portions  are  thrust  out- 
ward and  the  area  of  the  weld  is  increased  over  the 
annular  area  of  the  pipe.  The  inside  is  not  constricted 
or  reduced,  but  is  left  smooth  and  clean.  The  only  objec- 
tion is  that  the  pipe  is  increased  in  outside  diameter 
at  the  weld,  which  makes  it  impossible  to  use  the  weld 
on  spiral  and  other  coils  made  on  a  former  shaped  to 
fit  the  ordinary  outside  diameter  of  the  pipe.  Where  it 
is  essential  to  secure  a  weld  without  reduction  of  bore 
or  enlargement  of  outside  diameter,  lap  welding  with 
a  mandrel  is  employed.  G.  T.  JACOCKS. 

Whitlock  Coil  Pipe  Company, 
Hartford,    Conn. 


Care  and  Operation  of  Commutators 
on  New  Machines 

COMMUTATORS  on  new  machines  require  special 
attention  to  insure  the  best  operation  and  to  lessen 
future  troubles.  During  the  first  few  months  that  a 
machine  is  run  under  load  the  commutator  is  "season- 
ing." That  is,  the  mica  is  settling  into  permanent  posi- 
tion and  the  binding  material  (usually  shellac)  is  work- 
ing out  from  points  which  are  under  pressure.  During 
this  period  the  commutator  bolts  should  be  tried  every 
two  or  three  weeks  while  the  machine  is  warm,  and  if 
found  slack  they  should  be  set  up  tight.  In  setting  up 
the  bolts  a  little  slack  .should  be  taken  on  each  one  all 
the  way  around,  then  a  little  more,  and  so  on  until  all 


are  tight.  Where  the  flange  is  in  short  pieces  the 
middle  bolt  in  each  piece  should  be  set  up  first,  then 
the  end  bolts  and  then  any  others  in  between,  giving 
uniform  pressure  on  the  whole  flange  section.  It  is 
possible  to  set  the  bolts  too  tight;  hence  an  extra  large 
wrench  should  not  be  used.  After  the  seasoning  period 
the  commutator  may  be  out  of  "true,"  and  if  so  it 
should  be  turned  or  ground. 

A  good  commutator  has  a  dark-brown  color  and  high 
polish.  When  first  put  in  service  the  copper  is  raw  and 
pink,  but  it  can  be  burnished  with  a  hard  piece  of 
canvas  fastened  on  a  wood  block  and  moistened  with  a 
little  engine  oil.  Some  grades  of  brush,  particularly 
soft  graphite  or  "doped"  or  paraffined  brushes,  smut 
the  commutator  with  black  dirt  and  prevent  the  forma- 
tion of  a  good  polish;  in  such  a  case  the  smut  should 
be  washed  off  with  a  rag  dampened  with  gasoline  while 
the  machine  is  shut  down.  Do  not  use  too  much  gaso- 
line as  it  is  liable  to  dissolve  grease  and  dirt  and  carry 
them  into  the  mica,  where  carbonization  may  take  place, 
causing  short  circuits  in  collars  or  between  bai-s.  Kero- 
sene should  never  be  used  for  cleaning  commutators,  be- 
cause it  lodges  in  the  mica,  never  getting  dry,  and  thus 
causes  short  circuits  to  start. 

To  take  down  high  mica  or  remove  small  flat  spots 
or  ridges  a  sandstone,  a  carborundum  block  or  a  piece 
of  an  ordinary  grindstone  can  be  used.  The  stone  should 
be  anchored  so  that  the  man  doing  the  work  can  give 
his  attention  to  putting  on  pressure  with  no  danger  of 
the  stone  being  pulled  out  of  his  hands.  Often  a  strap- 
iron  stirrup  can  be  bolted  on  the  brush  arm  to  guide 
the  stone.  To  avoid  glazing  the  stone,  all  dirt  should 
first  be  removed  by  a  damp  gasoline  rag  and  vigoi-ous 
sandpapering  until  the  copper  shows  pink.  Then  the 
stone  will  be  able  to  cut  steadily.  After  stoning  polish 
with  fine  sandpaper  moistened  with  a  little  oil  and 
burnish  with  a  hard,  oily  rag  backed  up  with  a  block  of 
wood.  During  stoning  all  the  brushes  should  be  re- 
moved or  raised.  Careless  handling  of  a  commutator 
stone  on  a  rapidly  running  machine  is  dangerous  both 
to  the  machine  and  the  workman,  and  care  must  be 
used  to  avoid  damage. 

Never  use  waste  for  wiping  off  a  commutator.  The 
lint  will  stick  to  the  copper  and  be  carried  under  the 
brushes  and  cause  sparking  or  glowing.  Cheesecloth,  a 
piece  of  clean  cement  bag  or  a  scrap  of  overall  cloth  is 
much  better. 

When  sufficient  lubrication  is  not  given  automatically 
by  the  brushes  it  is  sometimes  advisable  to  put  on  a 
little  good  engine  oil  to  stop  brushes  from  squealing. 
The  oil  should  be  put  on  a  canvas  pad,  which  is  passed 
over  the  surface  of  the  commutator.  Immediately  after- 
ward a  clean  rag  should  be  used  to  wipe  off  the  excess 
oil.  Under  ordinary  conditions  no  lubrication  is  neces- 
sar>-.  Regular  wiping  with  a  dry  rag  will  be  enough  to 
keep  the  surface  good. 

Most  commutator  breakdowns  are  caused  by  oil  get 
ting  into  the  mica  and  carbonizing.  Oil  may  accumulate 
from  bearings  either  in  fluid  form  by  throwing  or 
creepage  along  the  shaft  or  by  deposit  of  atomized  oil 
from  warm  bearings.  There  are  other  sources  of  oil 
such  as  overhead  cranes  that  must  be  watched  for.  The 
oil  soaks  in  the  mica  and  collects  dirt.  After  a  while 
the  warmth  and  drying  carbonize  the  oil  and  the  insu- 
lating qualities  of  the  mica  disappear,  allowing  break- 
down from  bar  to  bar  or  between  bars  and  ground. 
Reliance  Engineering  Company,  James  Dixon. 

Cleveland,  Ohio. 


December  25,  1920 


ELECTRICAL    WORLD 


1269 


Motor  Arranged  for  Either  440  Volts 
or  220  Volts 

A  MOTOR  which  will  operate  on  220  volts  or  on  440 
volts,  according  to  the  position  of  a  special  switch, 
was  recently  connected  by  the  writer  for  a  building 
contractor  whose  work  changed  from  one  place  to  an- 
other. This  contractor  had  three  10-hp.,  three-phase 
squirrel-cage  motors.  In  moving  around  he  encountered 
first  220-volt  service  and  then  440-volt  service.  He 
wished  to  avoid  repeatedly  reconnecting  his  motors  or 
buying  duplicates  for  each  voltage.  Accordingly,  after 
some  study  the  motor  was  reconnected  as  in  Fig.  1 
and  nine  leads  were  brought  out  so  that  a  series-star 
or  two-parallel-star  connection   could    be    made,   which 


between  the  groups  4  and  7  the  jumper  is  cut  in  half 
and  the  ends  are  brought  out  to  the  terminal  board. 

For  220  volts  a  two-parallel  connection  (A'  in  Fig.  1) 
is  made  by  connecting  leads  A,  and  A,  to  line  A,  B, 
and  B^  to  line  B,  and  C,  and  C  to  line  C.  A,-B,C. 
are  all  three  connected  together  to  form  the  second 
star  connection,  which  is  separate  from  the  star  in  the 
motor.  The  fact  of  the  two  star  connections  being 
separate  does  not  affect  the  motor  operation. 

To  simplify  the  change  from  one  voltage  to  another 
a  special  switch  was  designed.  This  was  a  five-pole, 
double-throw,  30-amp.  knife  .switch  connected  as  shown 
in  P  (Fig.  1).  The  nine  leads  from  the  motor  were 
connected  to  points  on  the  switch  marked  to  correspond. 
Terminals  were  fastened  to  lugs  A,-B,-C,  as  the   line 


B,B,B,A,A,A,C,C,Cj 


B,B,^^  AjAjC,  c,c. 


KIG.   1 — MOTOR  RUN  ON   'J^O  VOLTS  OR  440  VOLTS  BY 
CHANGING  SWITCH 

^^ — Sorios-star  foiuu'c-tion  foi"  l-Irt  voUs  obtained  by  tlirowfnp 
.-switch  P  down.  .V — Two-parullol  star  for  220  volts  obtained  by 
tlirowlng   switc!\    i*    up. 


KIG.    2 — DELTA-CONNECTED    MOTOR    FOR    EITHER    220    VOLTS 
OR  440  VOLTS 

7? — Series-delta  connretion  for  41fl  volts,  switch  T  thrown  down. 
.«r — Two-|)Hrallol  delta  connection  tor  2J0  volts;  switch  T  must  be 
thrown  up. 


allows  operation  on  440  volts  or  220  volts  respectively. 
Six  more  holes  were  drilled  in  the  motor  frame  and 
a  new  terminal  block  was  put  on  for  the  nine  leads. 
The  small  diagram  M  in  Fig.  1  shows  schematically  the 
series  connection.  The  pole-phase  groups  are  connected 
in  series  in  pairs;  for  instance,  in  the  A  phase  group 
1  and  group  4  are  in  series.  The  leads  are  brought 
out  from  the  beginning  and  the  end  of  this  series,  as 
A,  and  A,.  Likewise  the  other  two  groups  of  the  A 
phase,  7  and  10,  are  in  series,  and  a  lead  A,  is  brought 
out,  while  the  other  end  is  connected  to  like  ends  of  the 
B  and  C  phases,  making  a  permanent  star  point.  The 
B  and  C  phases  are  connected  similarly.  The  only 
difference  between  this  connection  and  a  straight  series- 
star  connection   is   that   instead   of  putting   a   jumper 


leads  were  always  connected  to  these  lugs,  and  connec- 
tions were  made  at  the  back  of  switch  as  shown.  When 
the  switch  is  thrown  up  for  220  volts  A,  and  A,  are 
connected  to  the  line  and  lugs  1-2-3-4  short-circuit 
A,-B,-C„  thus  forming  a  double  star.  With  the  switch 
down,  for  440  volts,  A,  is  connected  to  the  line,  and 
A^-A,  are  tied  together.  The  cover  was  made  so  that 
the  switch  could  be  locked  open  or  locked  closed  on 
220  volts  or  440  volts.  The  top  of  the  box  was  marked 
220  on  one  side  and  440  on  the  other.  The  switch 
handle  projecting  through  acted  as  an  indicator.  The 
cover  was  hinged  to  prevent  revei-sing  the  marks. 

Fig.  2  shows  the  method  of  connection  for  a  220/440- 
volt  series  and  two-parallel  delta  circuits. 

Bronx,  N.  Y.  C.  A.  JOHNSON. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
of  Electric  Light,  Power  and  Heat 


Education  of  User  Insures  Electric 
Truck  Success 

By  Secor  Cunningham,  Jr.,  and  L.  T.  Carpentek 

Commonwealtii  Edison   Company,   Chicago 

CO-OPERATION  between  the  central  station,  the 
manufacturer  and  the  user  is  the  solution  of  the 
problem  of  insuring  satisfaction  in  the  use  of  electric 
road  trucks.  The  biggest  factor  is  the  elimination  of 
trouble  due  to  ignorance  on  the  part  of  operators  or 
owners.  This  is  being  accomplished  through  such  or- 
ganizations as  the  Electric  Vehicle  Bureau  of  the  New 
York  Edison  Company,  whose  trained  men  are  always 
available  to  investigate  troubles,  assist  in  remedying 
them  and  guard  against  their  recurrence.     The  Com- 


is  some  agency  to  investigate,  indicate  the  remedy  and 
instruct  the  operator  in  proper  maintenance  methods, 
dissatisfaction  results.  The  idea  that  any  one  with  two 
arms  can  operate  an  electric  truck  has  been  responsible 
for  much  of  the  difficulty.  These  trucks  are  machines 
requiring  the  same  intelligent  care  that  all  mechanical 
and  electrical  devices  require  to  insure  efficient  opera- 
tion. 

The  Commercial  Electric  Garage  of  the  Common- 
wealth Edison  Company  has  proved  a  great  stimulus  to 
the  use  of  electric  vehicles  in  Chicago.  Education  of 
the  firms  using  a  small  number  of  trucks,  rather  than 
to  provide  a  permanent  home  for  large  "fleets,"  has  been 
the  object,  and  the  plan  has  worked  out  very  successfully. 

Carefully  kept  operating  cost  records  form  an  impor- 
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MONTHLY  RECORD  OF  2,000-LB.  HXECTRIC  TRUCK 


The  record  .showed  that  the  truck  wns  operated  77G  miles  in 
twenty-nine  days,  an  average  of  nearly  27  milus  pir  day.  Specific 
gravity  of  battery  on  coming  in  for  charge  varied  from  1.140  to 
1.185.  After  charge  battery  showed  a  specific  gravity  of  1.270, 
varying  slightly  from  1.265  to  1.280.  Charging  rate  was  started 
usually   at    10   amp.,   but   this   varied  from   30   amp.    minimum   to 


60  amp.  maximum.  At  end  of  charge  rate  was  from  12  amp.  to 
36  amp.  A  total  of  717  kw.-hr.  was  used  during  the  month,  an 
average  of  21.7  kw.-hr.  per  charge.  The  ampere-hour  meter 
showed  a  daily  discharge  of  from  60  minimum  to  204  maximum, 
with  an  average  of  160.  During  the  period  the  battery  vvas 
fiushcd   every    seven    days. 


mercial  Electric  Garage,  maintained  by  the  Common- 
wealth Edison  Company  of  Chicago,  and  the  Electric 
Vehicle  School,  maintained  by  the  Board  of  Education 
of  the  city  of  Chicago,  are  important  steps  toward  the 
proper  education  of  operators  and  garage  employees  in 
the  handling  and  care  of  electric  vehicles.  Electric 
vehicle  manufacturers  are  taking  similar  steps  in  the 
opening  of  garages  and  the  education  of  users. 

E.xperience  indicates  that  90  per  cent  of  the  difficulties 
encountered  arise  from  ignorance  on  the  part  of  the 
operator  or  owner.  Battery  troubles  are  usually  traced 
to  lack  of  flushing  or  charging  at  improper  rates,  while 
mechanical  difficulties  are  due  principally  to  lack  of 
proper  oiling  or  other  equally  simple  attention  that  any 
piece  of  mechanical  apparatus  must  have.    Unless  there 


tant  part  of  any  trucking  business,  and  this  garage  has 
devoted  a  great  deal  of  attention  to  the  proper  form  of 
record.  Above  is  shown  the  form  upon  which  the  monthly 
record  of  every  truck  is  kept.  From  this  record  and  the 
garage  bills  for  energy  and  maintenance  the  costs  of 
operation,  aside  from  those  for  general  overhauling  at 
approximately  eighteen-month  intervals,  can  be  readily 
ascertained.  From  the  records  the  operating  costs  and 
other  data  on  three  types  of  trucks  are  taken.  The 
trucks  were  selected  as  representative  of  the  various 
service  conditions.  They  are  as  in  accompanying  table. 
The  figures  for  the  1-ton  bus  do  not  include  garage 
charges,  since  the  vehicle  was  kept  in  the  owner's 
garage.  The  figures  therefore  give  the  current  costs 
only.     The  R-ton  t.nick  figures  for  the  winter  months 
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OPEllATING  COSTS  OF  ELECTRIC  TRICKS  IN  CHICAGO 

KivE-Ton  Truck  Two-Ton  Tr  urk      Ono-Ton  Hu» 

Miles  Kw.-llr.  Milw      Kw -llr.      Milw   Kw-llr. 

May,  1919 537  942  811  611          63J            552 

June 576  901  757  417           753             700 

July 630  955  823  460           886              710 

Augu.-t 471  812  742  550           812              64) 

Sei.tcniber 570  1. 010  774  541            755              6l6 

October 416  814  761  548            654               596 

November 412  829  b)7  526          642             578 

Deeeniber 435  I.I  10  bl3  589 

Jiinuiiry,  1920 419  1.376  602  665 

February 490  1.31)  545  529 

March 570  1,356  448  578 

April 750  1,528  550  562 

^^ay 

June ...  ...  ...  ...           885            649 

Total 6.276        12.98h        8.06)  6.576        6.020  5.044 

KneruN-  per  kw.-hr  $0  05  SO  05  SO  OS 

Co«tot  energy 649  00  329  00  252  OO 

riataxe  expense 444  00         ....       264  00  5  00 

TolalroKt fl.093  00  $59)00  S2W  00 

Cost  i)er  mile 0    174  .  0  074  0  042 

Kw.-hr.  per  mile 2  06  ...  0  82  0  84 

Five-Ton  Truck. — Genual  heavy  trucking.  Opei-atcd  by  trans- 
fer oompiiny    in   ChlciiRo.      Kqiiippert   with    A-t2    K<llaon   hntlery. 

T«'o-7'OH  Truck. — Merrhant  Sti-el  t'onipany.  Delivery  liaiilinK 
on   Chicago  streets,      pjdi.son    A-S    b.ittiry. 

One-Ton  Bus.  —  Kmploycd  In  depot-to-depot  passenger  hauling 
in  Chicago.     Kw-42-16  battery. 

indicate  by  increased  energy  consumption  the  bad  condi- 
tion of  the  roads.  This  truck  has  been  operated  liy  the 
transfer  company  throug-h  whatever  city  territory  was 
necessary,  regardless  of  the  condition  of  the  streets. 


Wrong  Impression  Conveys*!  Regarding 
Cost  of  Rural  Service 

THE  letter  printed  below — a  copy  of  one  sent  to  the 
Country  Gentleman  of  Philadelphia — has  been  re- 
ceived from  the  chairman  of  the  committee  of  the 
Wisconsin  Electrical  Association  which  formulated  the 
Wisconsin  rural-service  rules.  The  letter  is  therefore 
written  not  only  from  the  standpoint  of  a  utility  oper- 
ator but  also  from  knowledge  pained  in  an  e.xhaustive 
investigation  in  Wisconsin.  The  rules  resulting  from 
the  investigation  have  been  approved  by  the  Railroad 
Commission  of  Wisconsin  for  u.se  by  a  number  of  com- 
panies in  that  state.  The  Country  Gentleman  article 
mentioned  (published  in  the  Nov.  20  issue  of  that 
periodical)  contains  the  following  statement  referring 
to  rural  service  furnished  by  the  Greenville  (Ohio) 
Electric  Light  &  Power  Company: 

"Until  1919  we  had  but  fifty  miles  of  strictly  farm 
lines.  During  last  year,  however,  tifty  more  were  built 
by  the  farmers  themselves.  These  lines,  using  25-ft. 
poles,  are  costing  from  $500  to  $650  a  mile  to  build.  The 
average  cost  for  each  farmer  for  building  the  transmis- 
sion line  is  from  $200  to  $300.  We  had  one  line  with 
sixty  customers  built  last  summer  where  the  average 
cost  was  only  $65  each.  It  cost  about  $35  from  the 
transformer  to  the  house.  The  balance  is  just  whatever 
a  farmer  wants  to  spend  on  equipment  and  wiring. 
We  have  an  average  of  about  twenty  customers  to  a 
line.     . 

"After  the  line  is  built  the  farmers'  company  makes 
out  a  bill  of  sale  for  the  entire  line,  excepting  trans- 
formers and  service  lines,  and  turns  it  over  to  the 
power  company,  which  is  to  maintain  and  assume  full 
ownership  and  to  be  responsible  for  it  in  everj-  way,  the 
same  as  if  it  had  originally  constructed  it.  The  com- 
pany installs  and  owns  the  meters." 

This  gives  a  wrong  impression  as  to  the  cost  of  the 
equipment  necessary  to  give  service  and  also  on  the 
question  of  the  desirability  of  rural  utility  companies 


constructing  lines  to  be  operated  later  by  utilities; 
therefore  the  protest  in  Mr.  NefTs  letter  is  of  urgent 
interest  to  utility  men.  This  letter  was  inspired  by  the 
fact  that  reference  was  made  in  the  Country  Gentleman 
article  to  the  work  of  Afr.  Neflf  as  chairman  of  the 
committee  dealing  with  rural  electric  service  in  Wis- 
consin. His  communication  follows: 
The  Country  Gentleman,  Philadelphia: 

Gentlemen:  I  believe  that  the  article  as  written  if  pub- 
lished in  the  Country  Gentleman  will  retard  the  proper 
development  of  the  rural  electric  business. 

I  firmly  believe  that  the  rural  bnes  must  be  owned  by 
the  electric  utilities  if  the  best  results  are  to  be  obtained, 
and  a  repetition  of  the  present  farmer  telephone  situation 
Is  to  he  avoided.  I  will  admit  that  the  easiest  and  safest 
thing  for  the  utilities  to  do  at  the  present  time  is  to  let  the 
farmers  orjranize  companies  and  operate  them.  This,  how- 
ever is  a  very  selfish  and  weak  position  for  the  utilities  to 
take.  Why  should  farmers  go  into  the  electric  business, 
about  which  they  know  little,  when  there  is  an  organized 
electric  company  near  them  with  all  the  equipment,  train- 
ing and  knowledge  necessary  to  give  proper  service? 

To  servo  a  group  of  farms  costs  a  definite  amount  of 
money,  and  proper  service  costs  a  definite  sum  regardless 
of  whether  the  farmers  organize  a  company  and  operate 
their  o%vti  lines  or  whether  the  utilities  operate  the  lines. 
What,  therefore,  is  to  be  gained  by  the  organization  of  the 
farmer  company?  Let  the  utilities  face  the  proposition 
squarely  and  assume  their  obligation  and  not  force  a  lot  of 
problems  which  they  are  afraid  to  tackle  onto  an  unsus- 
pecting, uninformed  farmer  organization. 

During  these  times  of  difficult  financing,  when  farmers 
have  plenty  of  money,  I  believe  that  the  farmers  should  pay 
to  the  utility  the  cost  of  the  rural  extension,  including  trans- 
formers. Proper  consideration  must,  however,  be  given  this 
payment,  arriving  at  a  proper  rate. 

I  believe  that  the  article  as  written  indirectly  recommends 
the  organization  of  farmer  companies.  Owing  to  the  large 
circulation  of  the  Country  Gcnilemnn  among  progressive 
farmers  this  paper  has  a  tremendous  influence,  and  for  this 
reason  I  feel  that  a  public  sentiment  will  be  created  by  this 
article  which  will  not  be  to  the  best  interest  of  either  the 
farmer  or  the  utility. 

I  also  feel  that  the  cost  per  mile  of  farm  lines  is  entirely 
too  low  and  will  have  a  bad  effect.  It  costs  our  companies 
about  $1,200  per  mile  to  build  these  lines,  including  engi- 
neering, overhead,  etc.  With  a  copy  of  your  paper  in  his 
hand  we  will  have  hard  work  convincing  a  farmer  that  this 
is  true.  Unless  the  article  is  modified  as  indicated  above,  I 
would  prefer  not  to  have  the  farmers  of  southern  Wisconsin 
see  it.  The  rest  of  the  article  is  in  my  mind  very  well 
written  and  contains  information  that  should  be  given  to 
every  farmer. 

I  am  inclosing  copy  of  report  which  contains  the  rules 
governing  the  taking  on  of  rural  customers  of  some  of  the 
largest  companies  in  Wisconsin.     Very  truly  yours, 

G.  C.  Neff, 
General  Superintendent. 
Wisconsin  Power,  Light  &  Heat  Company,  Madison,  Wis. 


Indianapolis  Utility  Stops  Out  of  Its 
Field  to  Serve  Public 

AS  A  MATTER  of  service  looking  toward  the  good 
,  will  of  the  public  the  Merchants'  Heat  &  Light 
Company  of  Indianapolis,  Ind.,  on  election  night  received 
the  Associated  Pre.ss  election  returns  in  its  building 
and  in  conjunction  with  the  local  newspapers  threw  the 
returns  on  a  screen.  The  company's  office  is  located  at 
an  important  point  in  the  center  of  the  city.  Traffic 
officials  had  blocked  off  the  street,  and  it  was  estimated 
that  about  eight  thousand  people  watched  the  returns. 
This  was  an  unusual  ser\'ice  for  the  utility  to  render  the 
public  and  it  received  much  favorable  comment. 
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Generators,  Motors  and  Transformers 

Air-Gap  Reluctance  of  Slotted  Armatures. — Gans. — 
The  problem  is  treated  in  a  rather  thorough-going 
mathematical  way  for  the  case  of  an  armature  with 
infinite  radius  and  parallel  teeth.  Expressions  for  the 
reluctance  per  tooth  are  obtained  by  complex  trans- 
formations leading  to  solutions  in  the  form  of  elliptic 
functions  and  theta  functions.  In  certain  practically 
important  cases  these  solutions  are  reduced  to  fairly 
simple  formulas. — Archiv  filr  Elektrotechnik,  Sept.  20, 
1920. 

Generation,  Transmission  and  Distribution 

Voltage  Distribution  on  High-Tension  Insulators. — 
A.  SCHWAIGER. — This  author  has  recently  published,  as 
"iVIitteilung  No.  8  aus  dem  Hochspannungs,  lab.  Karls- 
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VOLTAGE  DISTRIBUTION    ALONG   A   PORCELAIN   BUSHING 

ruhe,"  the  results  of  an  extensive  series  of  measure- 
ments of  voltage  gradients  along  the  spark-over  path 
of  insulating  apparatus,  such  as  pin  insulators,  bush- 
ings and  busbar  supports.  The  Peek  definition  of  the 
"chain  efficiency"  of  a  suspension  insulator  is  used  in 
a  generalized  sense,  the  ratio  of  average  to  maximum 
voltage  gradient  being  looked  upon  as  the  efficiency  of 
any  type  of  insulator.  An  ordinary  pin  insulator  has  a 
45  per  cent  efficiency,  a  porcelain  bushing  about  the 
same,  while  a  condenser-bushing  has  a  gradient  ratio 
of  80  to  90  per  cent.  A  plain,  slightly  tapered  busbar 
support  of  porcelain  showed  about  30  per  cent  efficiency, 
while  a  value  of  about  75  per  cent  was  obtained  with 
the  same  support  turned  upside  down  so  that  its  widest 
part  was  put  in  contact  with  the  high-tension  bus  and 
the  narrow  end  was  grounded.  The  flash-over  voltage 
was  20  to  30  per  cent  higher  in  the  latter  case.  The 
illustration  gives  representative  curve  showing  the 
voltage  distribution  on  a  Kuhlmann  high-tension  bush- 
ing.   The  curve  shows  that  by  giving  the  porcelain  body 


a  proper  form  the  designer  has  succeeded  in  making 
the  gradient  at  the  high-tension  end  almost  exactly 
equal  to  the  gradient  at  the  grounded  end,  which  clearly 
means  an  excellent  utilization  of  the  material. — Elektro- 
technische  Zeitschrift,  Oct.  28,  1920. 

Electric  Power  from  Tidewater  Motions. — Admiral 
Amet. — A  comprehensive  memoir  dealing  with  the 
general  problem  of  a  hydro-electric  utilization  of  energy 
from  the  tidal  motions  of  the  seas.  The  problem  is  con- 
sidered fi-om  an  economical  standpoint,  and  the  inherent 
technical  difficulties  are  discussed.  The  author  deals 
with  a  number  of  different  schemes  for  obtaining  an 
even  power  supply  during  the  tidal  period  and  to 
counteract  the  lunar  variations  in  the  amplitude  of  the 
tidewater  motions.  The  isolated  tidal  plant  is  said  to 
be  uneconomical,  a  better  utilization  being  obtainable 
when  one  or  many  tidal  stations  are  connected  to  some 
distribution  system  which  also  has  other  sources  of 
supply. — Revue  Generale  de  I'Eleetricite,  Oct.  2,  9,  16 
and  23,  1920. 

Traction 

Spokane's  Traction  Problems  Are  Being  Solved. — A 
description  of  the  interurban  system  of  the  Inland 
Empire,  including  the  supply  of  energy  which  is  derived 
principally  from,  a  hydro-electric  plant  on  the  Spokane 
River. — Electric  Railway  Journal,  Nov.  27,  1920. 

Installations,  Systems  and  Appliances 

Life  and  Permanence  Tests  of  Oxide-Film  Lightning 
Arresters. — N.  A.  LouGEE. — Operating  data  obtained 
during  the  last  five  years  show,  the  author  says,  that 
little  deterioration  in  the  oxide-film  cells  has  occurred. 
Cells  returned  from  typical  installations  and  tested 
bear  out  this  statement.  In  order  to  obtain  information 
on  the  life  of  these  arresters  several  years  ahead  of 
reports  of  those  installed,  however,  an  intensive  test 
has  been  employed  during  the  past  few  years,  and 
the  test  methods  are  described  in  the  paper.  The 
efficiency  of  the  arrester  is  then  discussed  from  the 
points  of  view  of  sensitiveness,  current  discharge  capac- 
ity, reseal  and  life. — Journal  A.  I.  E.  E.,  November, 
1920. 

Notes  dm,  Rolling-Mill  Drives. — L.  Rothesia. — The 
author  states  that  electricity  can  be  considered  almost 
the  accepted  form  of  motive  power  for  rolling-mill 
drives  and  that  in  Great  Britain  alone  more  than 
500,000  hp.  is  installed.  He  points  out  the  lines  along 
which  developments  in  the  last  few  years  have  occurred 
and  gives  data  on  typical  installations  for  purposes  of 
illustration. — London  Electrician,  Nov.  5,  1920. 

The  Airplane  in  Modern  Hydro-Electric  Practice. — 
R.  C.  Starr. — The  author  states  that  the  application  of 
the  aiiTjlane  in  modern  hydro-electric  practice  is  receiv- 
ing its  first  real  test  in  America  in  connection  with  the 
aerial  surveys  being  made  by  the  San  Jot  .uin  Light  & 
Power  Corporation  in  connection  with  the  King's  River 
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hydro-electric  project,  consisting  of  eleven  plants  with 
a  total  capacity  of  500,000  hp.  The  most  important 
factors  in  the  design  of  a  hydro-electric  project  are 
drainage  area,  precipitation  and  run-off.  It  is  held  that 
these  may  be  most  accurately  determined  by  means  of 
aerial  surveys.  Other  information,  such  as  the  character 
of  timber  growth,  character  of  soil  and  percentage  of 
area  exposed  to  the  sun's  rays,  may  also  be  determined 
by  this  means. — Journal  of  Electricity,  Oct.  15,  1920. 

Electrophysics  and  Magnetism 

Surface  Creepagc  nml  High-Voltage  Insulation. — T. 
NiSHl. — The  writer  discusses  the  effect  of  surface  creep- 
age  on  the  potential  gradient  of  insulators  and  the  effect 
of  such  voltages  on  the  rational  design  of  high-voltage 
insulators. — Journal  A.  I.  E.  E.,  November,  1920. 

On  the  Variation  of  Thermal  Conductivity  During  the 
Fusion  of  Metals. — Seibel  Konno. — Results  of  the 
investigation  are  summarized  as  follows:  (1)  The 
thermal  conductivity  of  tin,  lead,  zinc  and  aluminum 
decrease  with  the  rise  of  temperature  up  to  their  melt- 
ing point.  (2)  For  these  metals  thermal  conductivity 
decreases  abruptly  during  melting.  (3)  The  thermal 
conductivity  of  bismuth  and  antimony  slightly  decreases 
at  first  and  then  increases  a  little.  (4)  During  melting 
the  conductivity  of  bismuth  considerably  increases,  and 
that  of  antimony  seems  to  increase  only  slightly.  (5) 
The  thermal  conductivity  of  all  liquid  metals  here 
investigated  decreases  but  slightly  with  the  rise  of  tem- 
perature. (6)  The  above  changes  of  thermal  conduc- 
tivity are  similar  to  those  of  electric  conductivity  for 
the  same  metals. — Philosophical  Magazine,  November, 
1920. 

Units,  Measurements  and  Instruments 

The  Magnetic  Field  Close  'o  an  Iron  Surface. — Lehrs. 
— Owing  to  the  high  permeability  of  iron  magnetic 
lines  of  force  tend  to  leave  an  iron  surface  at  nearly 
right  angles.  As  sho\\Ti  by  Rogowski,  however  (see 
Archil'  far  Elektrotcchnik,  Oct.  10,  1920),  the  lines  of 
force  sometimes  may  form  a  rather  acute  angle  with 
the  iron  surface ;  for  instance,  if  the  normal  component 
of  field  is  small,  or,  in  other  words,  if  the  magnetic 
leakage  is  small.  Lehrs  has  carried  this  thought  fur- 
ther and  for  certain  practical  cases  has  determined  the 
angles  of  departure  of  the  magnetic-field  lines.  In 
certain  methods  for  measuring  permeability  (Epstein) 
the  exciting  field  strength  is  determined  by  measuring 
the  tangential  component  of  flux  in  the  air  just  outside 
the  test  specimen.  It  then  becomes  important  to  keep 
track  of  the  magnetic  refraction  phenomena  at  the  iron 
surface. — Archiv  fiir  Elektrotechnik,  Oct.  10,  1920. 

Emissivity  of  Heat  From  Various  Surfaces. — V.  S. 
Day. — The  following  significant  results  summarize  the 
investigation  reported:  (.1)  The  use  of  thin  sheets  of 
asbestos  paper  on  bright  tin  heat  pipes  results  in  a 
waste  of  heat.  The  use  should  be  abandoned.  (2) 
Uncovered  bright  tin  pipes  are  more  efficient  carriers 
of  heated  air  than  asbestos  paper-covered  bright  tin 
pipes.  (3)  This  fact  is  true  regardless  of  the  degree 
of  brightness  of  the  tin  surface.  (4)  No  small  num- 
ber of  applications  of  asbestos  paper  will  suffice  as  an 
insulator.  Several  thicknesses  are  necessary  to  make  a 
covering  equal  in  this  respect  to  the  bare  tin.  (5)  The 
accumulation  of  dust  and  dirt  on  the  pipes  does  not 
greatly  alter  the  amount  of  the  loss  of  the  pipes.  (6) 
The  heat  loss  from  warm-air  furnace  pipes  covered  with 
one  layer  of  asbestos  paper  is  a  serious  item  in  the 
cost  of  heating,  amounting  to  more  than  5  per  cent 


of  the  coal  consumption,  depending  upon  the  number 
and  size  of  the  pipes  used.  (7)  The  fact  that  pipes 
are  partly  protected  from  convection  currents  of  air 
by  joists  and  studding  does  not  greatly  affect  the 
loss.  (8)  Unless  the  insulation  excels  the  uncovered 
bright  tin  in  heat  insulation  properties  it  should  not 
be  used.  (9)  Such  materials  are  available  and  the 
tests  have  shown  their  merit. — Bulletin  Ko.  117,  Engi- 
neering Experiment  Station,  University  of  Illinois, 
November,  1920. 

Telegraphy,  Telephony  and  Signals 

A  Neio  German  Submaritic  Telephone  Cable. — WTiat 
is  held  to  be  the  largest  submarine  telephone  cable 
in  the  world  was  recently  opened  for  traffic  when  direct 
telephone  connection  was  established  between  East  Prus- 
sia and  Germany  over  a  160-kni.  (100-mile)  cable  in 
the  Baltic.  This  telephone  connection  must  go  over 
a  roundabout  route  in  order  to  comply  with  certain 
regulations  in  the  Versailles  peace  treaty  concerning 
the  "open  road"  from  Poland  to  the  Baltic.  The  cable 
contains  six  pairs  of  "krarupized"  telephone  conductors 
and  three  single  conductors  for  telegraphic  use.  The 
cable  has  a  paper-strip  insulation  close  to  the  wires  and 
then  a  lead  cover  reinforced  by  a  double  helix  of  steel 
wre  with  a  3-in.  (19-mm.)  pitch.  The  outside  covering 
is  made  of  jute  and  compound  and  is  protected  by  a 
5-mni.  (0.2-in.)  armor  made  up  of  twenty-nine  gal- 
vanized wires  of  steel  with  S-section.  The  outside  diam- 
eter of  the  cable  is  2  in.  (5.08  cm.)  and  the  weight 
about  11  tons  per  kilometer  (18  tons  per  mile).  The 
cable  was  made  in  three  parts,  respectively  of  21,  77 
and  77  km.,  by  the  Felten  &  Guilleaume  Carlswerk  in 
Cologne.  The  attenuation  constant  of  the  telephone 
pairs  was  found  to  be  0.015  per  kilometer  (0.024  per 
mile),  which  corresponds  to  a  total  attenuation  of  2.6. 
Amplifier  stations  are  installed  at  both  ends,  so  that  the 
cable  can  be  used  in  connection  with  the  trunk  lines 
on  either  side. —  Zeitschrift  des  Vereines  deutscher 
Ingenieure,  Sept.  25,  1920. 

Theory  of  Antenna  Radiation. — A.  Press. — After 
considering  the  previous  investigations  of  antenna  radi- 
tion  the  author  attacks  this  problem,  taking  into  account 
the  sinusoidal  distribution  of  current  and  voltage  along 
the  antenna.  The  vertical  grounded  antenna  only  is 
considered.  A  detailed  mathematical  investigation  of 
radiation  and  field  strengths  at  remote  points  follows. 
Formulas  resembling  the  Eccles  radiation  formula  and 
the  Cohen  dispersion  and  diffraction  factor  formula  are 
obtained  and  interpreted. — Proceedings  Institute  of 
Radio  Engineers,  December,  1920. 

Multiplex  Radio  Telegraphy  and  Telephony. — Francis 
M.  Ryan,  J.  R.  Tolmie  and  Roy  0.  Bach. — The  authors 
classify  the  chief  methods  of  multiplex  radio  communi- 
cation. Duplex  and  quintuplex  radio-telephony  and 
radio-telegraphy  over  5  miles  (8  km.)  at  wave  lengths 
around  2,000  m.  were  experimentally  accomplished  and 
are  described. — Proceedings  Itistitute  of  Radio  Engi- 
neers, December,  1920. 

Miscellaneous 

A  New  Electric  P/ok-.— Delamarre. — A  new  t>-pe 
of  electric  farm-labor  device,  designed  by  J.  Estrade, 
is  described  in  a  well-illustrated  article.  It  is  shown 
that  an  electric  plow  of  ordinarj-  type  weighs  three  and 
a  half  to  lour  times  as  much  as  an  Estrade  plow  of 
the  same  working  capacity. — Revue  Generale  de  I'Elec- 
tricite,  Oct.  30,  1920. 
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THE  INCOMING  Legislature 
of  New  York  State  is  expected 
to  repass  the  Ferris  amend- 
ment to  the  state  constitution  pro- 
viding for  the  development  by  the 
state  and  by  corporations  of  the 
water  powers  of  the  commonwealth. 
If  the  amendment  is  repassed,  it  will 
be  submitted  to  popular  vote  at  the 
next  general  election. 

Contract  has  been  awarded  by  the 
State  of  San  Luis  Potosi,  Mexico,  to 
E.  E.  Thomas  of  Tampico  for  a 
100,000-hp.  water-power  development 
for  hydro-electric  and  irrigation  pur- 
poses. This  is  the  first  contract  of 
the  kind  to  be  awarded  by  the  state 
since  the  revolutionary  troubles  of 
Mexico  began,  ten  years  ago. 

The  acquisition  by  the  British 
Columbia  Electric  Railway  Company 
of  the  Western  Power  Company  of 
Canada  has  brought  about  the  mer- 
ger of  electrical  interests  on  the 
lower  mainland  of  British  Columbia. 
A  second  development  on  the  Stave 
River  is  contemplated. 

Governor  Allen  of  Kansas  will 
endeavor  to  have  the  State  Legis- 
lature provide  for  the  separation  of 
public  utility  concerns  from  the  con- 
sideration of  the  Court  of  Industrial 
Relations  and  the  reconstitution  of 
the  old  Public  Utilities  Commission. 

By  the  installation  of  the  first  of 
two  60,000-kw.  units  the  new  Colfax 
plant  of  the  Duquesne  Light  Com- 
pany was  put  into  commission  last 
Saturday.  Eventually  the  plant  will 
have  six  units  of  this  rating. 

A  BITTER  fight  over  the  abolition  of 
the  public  utilities  commission  of 
Arkansas,  a  project  held  to  have 
been  indorsed  in  the  recent  election, 
is  expected  when  the  new  Legis- 
lature meets. 

A  STRING  of  hy.dro-electric  plants 
along  the  Tippecanoe  River  in  Indi- 
ana is  being  planned  by  citizens  of 
that  state  in  co-operation  with  New 
York  and  Chicago  capitalists. 

Applications  for  preliminary  per- 
mits or  licen-ses  under  the  water- 
power  act  now  cover  more  than 
10,000,000  hp.,  including  only  1,500,- 
000  hp.  for  the  California  Edison 
Company's  Colorado  River  project, 
estimated  by  some  at  3,500,000  hp. 

The  AMENDMENT  exempting  na- 
tional parks  from  the  operation  of 
the  water-power  act  has  been  favor- 
ably reported  to  the  Senate. 

A  TEN-MILLION-DOLLAR  bond  Sale  is 
planned  by  the  Pacific  Gas  &  Elec- 
tric Company  of  California  to  be 
used  particularly  for  financing  its 
Pit  River  projects. 


Holiday  demand  provides  most  of 
the  business  being  done  by  jobbers 
and  dealers.  Wire  for  lighting  and 
power  circuits  is  in  steady  demand, 
but  there  is  no  great  call  for  motors 
and  other  apparatus.  Stocks  of 
motors  are  better  and  deliveries 
quicker.  The  approaching  inventory 
period  prevents  any  augmentation  of 
jobbers'  stocks.  Building  is  as  quiet 
as  ever,  and  collections  are  about  as 
in  the  recent  past. 


News 
in  Brief 

Summary      of     Market 
Conditions  and  of  Re- 
cent and  Approaching 
Happenings  of  Im- 
portance to  the 
Industry 


Approval  of  the  direct  good-will 
advertising  campaign  has  been  given 
by  the  executive  committee  of  the 
N.  E.  L.  A. 

A  COMMERCIAL  radio  service  has 
been  opened  between  New  York,  Chi- 
cago, Detroit  and  Cleveland. 

Three  new  issues,  totaling 
$15,250,000  have  been  reported  by 
electrical  utilities  this  week,  the 
largest  being  $10,000,000  8  per  cent 
gold  bonds  of  the  Kansas  City  Power 
&  Light  Company  at  par. 

President  Hoover  has  appointed 
.standing  committees  for  the  Ameri- 
can Engineering  Council  of  the 
Federated  American  Engineering- 
Societies. 

Vermont's  new  Governor,  who 
takes  office  next  week,  is  James 
Hartness,  an  engineer  who  was  for- 
merly president  of  the  A.   S.  M.  E. 

Announcement  is  made  by  the 
American  Engineering  Standards 
Committee  that  the  Electric  Power 
Club  has  been  designated  as  sponsor 
for  the  standardization  of  terminal 
markings  for  electrical  apparatus. 

The  indictment  charging  the 
Brooklyn  Edison  Company  with  a 
conspiracy  to  misuse  coal  priority 
permits  has  been  dismissed  by  the 
United  States  District  Court,  as  had 
previously  been  indictments  charging 
hoarding  of  coal  and  a  conspiracy 
to  pay  more  than  its  fair  cost. 

Virginia  electric  light  and  power 
companies  are,  by  order  of  the  State 


Corporation  Commission,  to  put  in 
force  a  uniform  system  of  account- 
ing. 

Increased  rates  at  Neenah,  Wis., 
were  refused  by  the  Wisconsin  Rail- 
road Commission,  which  said  that 
the  electric  utility  serving  that  city 
must  satisfy  the  commission  that 
substantial  improvement  in  its  serv- 
ice is  being  made  before  the  appli- 
cation will  be  granted. 

Award  of  the  Janssen  medal  in 
astrophysics  to  Dr.  W.  W.  Coblentz 
of  the  Bureau  of  Standards  has  been 
announced  by  the  French  Academy 
of  Sciences. 

Awarding  the  Columbus  (Ga.) 
Power  Company  a  10  per  cent  in- 
crease in  power  rates,  the  Railroad 
Commission  of  Georgia  also  issued 
an  order  making  it  necessary  to 
meter  energy  on  the  secondary  side 
of  transformers,  thus  virtually  nulli- 
fying the  increase. 

A  BILL  authorizing  the  President 
to  invite  foreign  nations  to  take 
part  in  the  proposed  Atlantic-Pacific 
Highways  and  Electrical  Exposition 
at  Portland,  Ore.,  in  1925,  has  been 
introduced  at  Washington. 

A  basic  rate  for  government  elc- 
trical  workers  has  been  prepared  for 
inclusion  in  the  revised  classification 
bill  to  be  submitted  to  Congress. 

An  increase  of  25  per  cent  in 
business  in  1921  as  compared  with 
1920  is  to  be  sought  by  the  New 
England  Electrical  Council. 

Only  raw  pipe  remains  of  the 
steel  products  which  the  independent 
mills  were  keeping-  materially  above 
the  products  of  the  United  States 
Steel  Corporation  in  price.  Mer- 
chant pipe  is  in  excellent  demand, 
and  the  product  of  the  independeni 
mills  is  quoted  about  $7  a  ton  higher 
than  that  of  the  corporation. 

Information  received  from  Ger- 
many gives  the  price  -ii  that  country 
of  5-hp.  motors,  three-phase,  1,500- 
r.p.m.,  as  $146.90  with  exchange  at 
2  cents  per  mark.  A  30-hp.  motor  of 
the  same  rating-  brings  $504. 

Lamp  manufacturers  have  decided 
to  continue  in  effect  their  last  year's 
policy  of  paying-  as  additional  com- 
pensation the  full  5  per  cent  on  the 
list  value  of  B  agents'  sales  from 
stock. 

Demand  for  small  motors  rated  at 
from  1  hp.  to  25  hp.  has  fallen  off 
considerably,  but  the  volume  of 
orders  received  is  still  fairly  good. 

Rapid  growth  of  the  use  of  electric 
trucks  throughout  the  country  is 
reported. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Governor  Allen  Advocates  Separate 
Utility  Commission 

*S  A  RESULT  of  experience  with  the  operation  of 
/\the  combined  industrial  court  and  public  utility 
commission  in  Kansas  since  February  Governor  Allen 
is  advocating  the  separation  of  the  public  utility  section 
from  the  Court  of  Industrial  Relations  and  the  recon- 
stitution  of  the  old  Public  Utilities  Commission.  While 
important  industrial  cases  have  been  handled  these 
have  been  relatively  few,  the  public  utility  problems 
absorbing  the  energies  of  the  court.  It  is  felt  that  the 
utility  problems,  especially  now,  are  of  a  nature  that 
justifies  a  separate  body  the  activities  of  which  shall  be 
devoted  entirely  to  those  problems.  The  industrial  court 
can  handle  industrial  problems  better  if  unhampered 
by  utility  matters  that  in  the  main  bear  only  a  remote 
relation  to  the  industrial  problems  over  which  the  court 
has  jurisdiction. 

It  has  also  been  found  that  the  public  has  a  tendency 
to  confuse  the  work  of  the  court  on  industrial  and  util- 
ity matters  to  an  extent  that  leads  to  misunderstanding 
of  the  court's  aims.  The  separation  of  the  two  functions 
will  obviate  this  difficulty.  The  whole  matter  will  be 
presented  to  the  coming  legislative  session.  A  lively 
opposition  to  the  proposal  is  expected. 


Senate  Watcr-Power  Act  Amendment 
Favorably  Reported 

THE  amendment  to  the  water-power  act  providing 
that  no  permit  is  to  be  granted  for  the  construction 
of  project  works  in  national  parks  has  been  reported 
favorably  to  the  Senate  by  the  committee  on  commerce. 
The  amendment  was  reported  in  exactly  the  language 
of  the  draft  which  was  prepared  by  the  Secretary  of 
the  Interior.  The  vote  in  the  committee  to  report  the 
amendment  was  unanimous. 


T' 


Power  Club  to  Act  as  Sponsor  for 
Terminal  ^Markings 

^HE  American  Engineering  Standards  Committee 
X  announces  that  the  Electric  Power  Club  has  been 
designated  as  sponsor  for  the  standardization  of  termi- 
nal markings  for  electrical  apparatus.  A  sectional  com- 
mittee responsible  for  the  work  and  upon  which  all 
organizations  interested  in  the  subject  will  be  officially 
represented  is  being  organized. 

At  the  Brussels  meeting  of  the  International  Electro- 
technical  Commission  in  March,  1920,  some  of  the 
European  delegates  proposed  a  method  for  marking 
terminals  of  transformers.  The  American  delegates 
suggested  that  it  would  be  preferable  to  treat  the  more 
general  subject  of  terminal  markings  for  electrical  appa- 
ratus cnnsi.stently.     As  a  result  the   Americans  were 


requested  to  propose  a  systematic  plan  covering  the 
whole  subject. 

The  Electric  Power  Club  has  already  done  a  large 
amount  of  work  on  these  lines  and  has  developed  a 
general  plan  which  is  in  wide  use  among  American 
manufacturers.  Parts  of  the  plan,  particularly  the  part 
relating  to  transformers,  have  been  adopted  by  other 
organization.s,  including  the  American  Institute  of  Elec- 
trical Engineers  and  the  National  Electric  Light  Asso- 
ciation. 

It  is  hoped  to  obtain  agreement  of  all  interested 
bodies  on  a  general  plan  for  representation  at  the  next 
meeting  of  the  International  Electrochemical  Commis- 
sion. 

New  England  Electrical  Interests  Propose 
25  per  Cent  Growth  in  1921 

ONE  of  the  largest  and  most  important  meetings 
ever  staged  by  electrical  intei'ests  in  New  England 
is  now  being  planned  for  .Jan.  26  at  the  Boston  City 
Club,  under  the  auspices  of  the  New  England  Electrical 
Council,  with  the  co-operation  of  all  four  branches  of 
the  industry.  The  prime  object  of  the  meeting,  which 
will  take  place  at  the  close  of  a  dinner  set  for  6:30 
p.m.,  is  to  increase  more  friendly  relations  throughout 
the  branches  and  to  create  such  relationships  as  will 
increase  electrical  business  25  per  cent  in  192L  Bowen 
Tufts,  president  New  England  Geographic  Division, 
N.  E.  L.  A.,  will  preside. 


California  Placing  New  Rules  in  Its 
Utilization  Safety  Orders 

THOSE  rules  which  more  than  four  years  of  actual 
field  experience  have  shown  to  be  necessarj'  for  the 
proper  enforcement  of  the  safety  code  now  in  operation 
and  to  promote  the  security  of  employees  of  industrial 
plants  will,  according  to  a  statement  made  by  R.  L. 
Eltringham,  electrical  engineer  of  the  Industrial  Accident 
Commission  of  California,  to  the  Electrical  World  last 
week,  be  incorporated  in  the  electrical  utilization  safety 
orders  of  the  commission. 

"The  present  orders  govern  the  installation  and  use 
of  electrical  apparatus  and  wiring  devices,"  Mr. 
Eltringham  said,  "in  so  far  as  the  safety  of  the  workers 
is  concerned.  In  some  instances  the  code  has  not  fully 
covered  all  of  the  features  that  the  commission  felt 
should  be  covered,  and  for  this  reason  the  inspectors 
have  found  it  advisable  to  use  and  enforce  portion-  of 
the  National  Electrical  Code  devised  by  the  fire  under- 
writers. Thus  in  actual  field  inspections  the  inspectors 
have  constantly  referred  to  the  National  Electrical  Code 
and  have  found  it  almost  impossible  to  separate  the 
provisions  and  intent  of  the  two  codes.  For  this  reason 
it  is  now  necessary  to  take  certain  portions  of  the 
National  Electrical  Code,  portions  of  various  city  and 
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municipal  codes  and  portions  of  all  other  available  codes 
and  incorporate  them  in  the  California  code.  When 
this  work  is  completed  the  code  will  still  be  entirely  an 
electrical  safety  code,  but  it  will  recognize  that  there 
are  personal  hazards  due  to  possible  fires  caused  by 
improperly  designed  or  improperly  installed  electrical 
devices. 

"The  code  as  it  stands  and  as  it  will  grow  has  police 
power  behind  it,  and  no  sacrifice  to  commercial  desires 
can  be  possible.  Instances  are  known  wliere  the  National 
Electrical  Code  provisions  were  set  aside  by  those  pre- 
suming to  enforce  them  as  such  enforcement  would  be 
detrimental  to  the  rating  companies. 

"In  no  sense  is  the  enlarged  California  code  a  com- 
bination of  the  Bureau  of  Standards  Safety  Code  with 
the  National  Electrical  Code  as  such,  because  it  is  known 
that  portions  of  both  of  these  codes  are  antiquated  or 
are  impossible  of  application  and  the  placing  of  the  two 
codes  in  one  volume  would  not  correct  this.  The 
Califoraia  code  is  a  separate  and  distinct  code  which 
embodies  the  best  of  all  available  codes  and  has  been 
compiled  largely  by  the  interested  and  experienced  men 
in  the  industiy  in  the  state." 


Brooklyn  Edison  Not  Guilty  of  Lever 
Act  Violations 

JUDGE  MAYER  of  the  United  States  District  Court 
on  Monday  sustained  the  demurrer  of  the  Brooklyn 
Edison  Company  and  of  Walter  F.  Wells,  its  vice-presi- 
dent, to  the  indictment  returned  Oct.  4,  1920,  which 
charged  conspiracy  with  B.  J.  Lynch  Coal  Company  and 
others  to  misuse  1.  C.  C.  coal  priority  permits.  Three  in- 
dictments were  returned  on  Oct.  4  against  the  Brooklyn 
Edison  Company,  charging  (1)  the  hoarding  of  coal,  (2) 
a  conspiracy  to  pay  more  than  the  fair  cost  of  coal  by 
way  of  bonuses  to  the  Adelphia  Coal  Company,  and  (3) 
a  conspiracy  to  misuse  priority  permits  for  the  advan- 
tage of  the  B.  J.  Lynch  Coal  Company. 

Demurrers  of  the  Edison  company  to  the  first  two 
of  these  indictments  were  sustained  by  Judge  Mayer 
Nov.  10,  at  which  time  he  reserved  decision  on  the 
demurrer  to  the  third  indictment.  The  decision  then 
reserved  was  handed  down  this  week  sustaining  the 
contention  of  the  Edison  company  and  of  Mr.  Wells. 
By  these  decisions  the  court  held  that  the  Edison  com- 
pany and  Mr.  Wells  had  not  been  guilty  of  violation 
of  the  Lever  act. 


New  York  Rates  Adjusted  on 
Goal  Basis 

EFFECTIVE  Dec.  1,  all  the  energy  rates  in  the  tariffs 
of  the  New  York  Edison  Company,  the  United  Elec- 
tric Light  &  Power  Company  and  the  Brooklyn  Edison 
Company,  as  has  been  previously  announced,  are  to  be 
adjusted  monthly  on  the  basis  of  the  increase  in  the 
price  of  coal  over  the  price  when  the  previous  rate  was 
authorized.  In  order  to  bring  the  reasons  for  this 
action  before  its  cu.stomers  in  such  a  way  that  it  might 
not  be  misunderstood  the  New  York  Edison  Company 
has  placed  the  following  letter  in  the  hands  of  all  of  its 
consumers : 

Permit  us  to  announce  that  on  and  after  Dec.  1,  1920,  an 
adjustment  charge  will  appear  on  our  bills  to  offset  partly 
the  present  abnormal  cost  of  coal.  This  adjustment  is  in 
accordance  with  our  schedules  relating  to  rates  and  service 
conditions  on  file  with   the   Public   Service  Commission  for 


the  First  District,  and  is  made  on  the  principle  of  the  "slid- 
ing scale,"  rising  or  falling  with  any  increase  or  decrease 
in  the  cost  of  coal.  It  will  entirely  disappear  if  and  when 
this  cost  returns  to  the  basis  upon  which  the  existing  rate 
schedules  were  established. 

When  these  schedules  were  adopted  we  were  most  ap- 
prehensive of  future  conditions,  and  the  right  was  then 
reserved,  as  is  shown  by  the  records  of  the  Public  Service 
Commission,  to  increase  our  rates  by  1  cent  a  kilowatt- 
hour,  should  conditions  justify.  Notwithstanding  the  con- 
stantly rising  cost  of  coal,  labor  and  supplies,  with  which 
all  are  familiar,  we  hoped  to  get  through  the  entire  war 
and  readjustment  period  without  making  any  change  in 
our  schedules.  This  would  have  been  accomplished  as 
planned,  probably,  were  it  not  for  the  abnormal  increase 
in  the  cost  of  coal  which  has  now  reached  a  point  where 
it  can  be  carried  no  longer  without  jeopardizing  seriously 
the  financial  position  of  the  company. 

The  adjustment  for  low  tension  service  is  0.050  cent  a 
kilowatt-hour  for  each  increase  or  decrease  of  10  per  cent 
above  or  below  the  average  cost  of  coal  of  $3  a  ton  in  1916, 
when  the  present  rate  schedules  were  adopted.  The  actual 
increase  in  the  cost  of  coal  in  each  of  the  10  per  cent  steps 
during  the  past  three  years  has  been  slightly  in  excess 
of  0.057  cent  for  each  kilowatt-hour;  hence  we  shall  con- 
tinue to  bear  part  of  the  increased  cost  of  coal  over  the 
prevailing  averages  of  1916,  and,  in  addition,  the  entire 
added  cost  of  labor,  material,  supplies  and  taxes.  We 
shall  endeavor  to  carry  these  elements  of  additional  cost 
throughout  the  present  period  of  readjustment,  trusting 
that  it  may  not  be  necessary  to  ask  the  Public  Service  Com- 
mission for  any  further  modification  of  our  schedules  through 
which  the  cost  of  the  service  would  be  increased. 

Under  an  order  from  the  Public  Service  Commission  for 
the  First  District  the  exact  cost  of  coal  is  reported  from 
month  to  month,  and  this  adjustment  is  covered  by  a 
monthly  rider  which  is  on  file  at  the  offices  of  the  Public 
Service  Commission,  as  well  as  all  of  the  offices  of  this 
company,  where  it  may  be  consulted  at  any  time.  Upon 
request  we  shall  be  glad  to  furnish  any  further  informa- 
tion desired  concerning  this  adjustment. 

It  will  be  apparent  that  under  the  "sliding-scale"  prin- 
ciple upon  which  this  adjustment  is  based  any  reduction 
in  the  cost  of  coal  will  immediately  aecrae  to  the  benefit 
of  the  consumer.  This  company  is  of  course  in  no  way  re- 
sponsible for  any  of  these  increases  in  the  cost  of  service. 
On  the  contrary,  they  have  been  largely,  if  not  entirely, 
the  result  of  the  war  and  post-war  conditions,  and  many 
were  either  approved  or  actually  established  by  the  fed- 
eral government  at  Washington  as  a  necessary  feature 
of  our  part  in  the  great  war  effort. 

In  applying  the  added  coal  cost  to  each  kilowatt-hour 
of  the  entire  service  of  the  company  the  result  is  spread 
over  a  very  wide  area.  It  is  small  as  related  to  the  kilo- 
watt-hour, and  is  practically  negligible  to  a  very  large  per- 
centage of  our  customers.  However  small  the  amount  we 
greatly  regret  that  any  necessity  to  modify  our  schedules 
should  have  arisen,  and  trust  that  with  the  anticipated  early 
return  to  normal  conditions  this  element  of  adjustment  may 
speedily  disappear.       The  New  York  Edison  Company. 


Ten-Million-Dollar  Bond  Sale  Planned 
by  Galifornia  Gonipany 

FOR  the  purpose  of  obtaining  funds  with  which  to 
carry  on  its  hydro-electric  construction  program  the 
Pacific  Gas  &  Electric  Company  of  California  has 
planned  a  bond  issue  of  $10,000,000  of  7  per  cent 
twenty-year  bonds.  It  has  not  been  decided  at  what 
prices  the  bonds  will  be  sold.  The  proceeds  of  the 
bond  sale  are  to  be  used  particularly  for  what  is  known 
as  the  Pit  River  projects  of  the  Mount  Shasta  Power 
Corporation,  which  is  a  subsidiary  of  the  Pacific  Gas  & 
Electric  Company.  It  is  estimated  by  the  company 
that  contemplated  betterments  and  additions  to  its 
properties  for  the  years  1921  and  1922  will  cost  in 
excess  of  $20,000,000. 
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Approval  Given  to  N.  E.  L.  A.  Direct 
Goo<l-Win  Advertising 

APPROVAL  of  a  direct  good-will  advertising  cam- 
L  paign  over  the  name  of  the  National  Electric  Light 
Association  was  given  by  the  executive  committee  at 
its  meeting  on  Dec.  16.  This  campaign  is  designed  to 
take  in  the  present  good-will  campaign  conducted  by  the 
use  of  pamphlets  and  also  the  good-will  campaign  co- 
operated in  by  the  electrical  manufacturers.  Definite 
plans  already  have  been  made,  and  the  advertisements 
will  begin  to  appear  in  popular  magazines  within  the 
next  six  weeks  or  two  months,  supplementing  the  adver- 
tisements of  the  manufacturers. 

President  Insull  stated  that  upon  the  request  of  the 
public  policy  committee  he  had  appointed  a  committee 
on  co-operation  with  other  associations  to  meet  similar 
committees  from  the  American  Gas  Association  and  the 
American  Electric  Railway  Association.  The  committee 
appointed  by  him  and  ratified  at  this  meeting  includes 
S.  Z.  Mitchell,  Charles  L.  Edgar,  H.  G.  Bradlee,  W.  W. 
Freeman,  Joseph  B.  McCall,  John  \V.  Lieb,  0.  D.  Young 
and  Martin  J.  Insull,  ex  officio. 

President  Insull  was  authorized  by  the  executive  com- 
mittee to  take  up  with  the  chairmen  of  the  four  national 
sections  and  the  headquarters  staff  the  matter  of  fixing 
the  time  and  place  for  the  1921  convention. 


Week  Brinjjs  §15,2.^0,000  New 
Financing 

THREE  new  issues  totaling  |15,250,000  were  re- 
ported this  week.  The  largest  was  $10,000,000  first 
and  refunding  mortgage  twenty-year  8  per  cent  gold 
bonds,  series  A,  of  the  Kansas  City  Power  &  Light 
Company  at  par.  The  Consolidated  Gas,  Electric  Light 
&  Power  Company  of  Baltimore,  Md.,  sold  a  five-million- 
dollar  issue  of  first  and  refunding  mortgage  sinking- 
fund  7^  per  cent  gold  bonds,  series  B,  at  a  price  to 
yield  the  investor  7'i  per  cent.  The  third  issue  was 
$250,000  of  five-year  8  per  cent  collateral  trust  gold 
notes  of  the  Consolidated  Utilities  Company  at  98,  to 
yield  8i  per  cent. 

The  proceeds  from  the  Baltimore  issue  and  some 
additional  cash  will  provide  $5,625,000  for  refunding 
$468,000  in  maturing  notes  and  for  additions  and  ex- 
tensions to  be  completed  before  the  end  of  1921.  The 
proceeds  from  the  Consolidated  Utilities  issue  are  to 
pay  for  extensions  and  betterments. 


Stiindiug  Coniniitlecs  of  Federation 
Appointed 

A  MEETING  of  the  executive  board  of  the  American 
Engineering  Council  of  the  Federated  American 
Engineering  Societies  was  held  in  New  York  on  Dec. 
17.  At  this  meeting  President  Hoover  appointed  the 
following  standing  committees:  Committee  on  proced- 
ure, Calvert  Townley  chairman;  committee  on  constitu- 
tion and  by-laws.  \V.  B.  Powell  chairman;  committee  on 
publicity  and  publications.  L.  P.  Alford  chairman ;  com- 
mittee on  membership  and  representation.  J.  F.  Oberlin 
chairman;  committee  on  finance,  William  McClellan 
chairman;  committee  on  public  aflfairs,  J.  Parke  Chan- 
ning  chairman. 

Mr.  Hoover  stated  that  in  various  cities  he  had  visited 
lately  he  had   found  a  general  desire  on  the  part   of 


engineers  to  join  in  the  federation  movement,  but  that 
there  was  a  general  trend  toward  territorial  organiza- 
tion. This  question  was  referred  to  a  special  committee. 
The  American  Engineering  Council  has  offered  to 
take  over  the  employment  service  in  which  the  four 
so-called  founder  societies  have  been  associated.  An 
appropriation  of  $1,000  was  authorized  as  an  initial 
fund  to  carry  on  publicity  work. 


Fight  Over  .Abolition  of  .Arkansas 
(ioinniission  Expected 

A  BITTER  fight  is  expected  in  the  State  of  Arkansas 
soon  after  the  first  of  the  year  over  the  public 
utilities  commission.  The  incoming  administration, 
which  will  be  headed  by  Governor-elect  McRea,  was 
elected  on  a  platform  one  of  the  planks  of  which  called 
for  the  abolition  of  four  state  commissions,  including 
the  public  service  commission.  Such  action,  however, 
cannot  be  taken  except  by  legislation. 

The  matter  came  to  a  head  a  few  days  ago  when 
Governor  Brough  was  called  on  to  appoint  a  member  of 
the  commission  to  fill  a  vacancy.  He  asked  Governor- 
elect  McRea  to  assist  him,  but  the  latter  declined  on 
the  ground  that  the  people  by  their  vote  had  indorsed 
the  commission  abolition  plank. 


New  England  N.  E.  L.  .\.  (iood-Fellowship 
Dinner  Notable  Success 

FOUR  hundred  members  of  the  New  England  Divi- 
sion of  the  N.  E.  L.  A.  joined  in  a  "good-fellowship" 
dinner  at  the  Edison  Service  Buildings,  Boston,  on 
Dec.  17.  The  occasion  was  marked  by  the  reading  of 
eight  prize  papers  setting  forth  the  advantages  of 
membership  in  the  association,  the  competitors  repre- 
senting the  technical,  accounting,  public  policy  and  com- 
mercial sections  of  the  New  England  division,  and  by 
addresses  by  Bowen  Tufts,  president  New  England 
Division;  Charles  L.  Edgar,  president  Boston  Edison 
company  and  vice-president  New  England  Division; 
1^1.  H.  Aylesworth.  executive  manager  N.  E.  L.  A.;  G.  M. 
Guilford,  chairman  Accounting  Section,  New  England 
Division;  L.  L.  Elden,  chairman  Technical  Section; 
H.  T.  Sands,  chairman  Public  Policy  Section,  and  F.  J. 
Allen,  speaking  for  V.  M.  F.  Tallman,  chairman  Com- 
mercial Section. 

L.  D.  Gibbs,  Boston,  presented  a  lantern-slide  resume 
of  the  careers  of  seventeen  leading  electrical  men  in 
New  England  whose  successes  have  been  closely  inter- 
woven with  N.  E.  L.  A.  membership  and  work.  The 
prize  winners  were:  Technical,  first.  Gilbert  Robinson, 
Boston  Edison  company;  second,  Russell  Hastings,  Bos- 
ton Edison  company.  Public  Relations,  first,  C.  R. 
Hayes,  engineering  manager  Charles  H.  Tenney  &  Com- 
pany, Boston ;  second,  Welles  E.  Holmes,  manager  Cam- 
bridge Electric  Light  Company.  Accounting,  first, 
Daniel  C.oss,  Boston  Edison  Company;  .second,  A.  G 
Havlin,  Boston  Edison  company.  Commercial,  first, 
J.  H.  Griffin,  Jr.,  Boston  Edison  company;  second,  C. 
Ernest  Greenwood,  superintendent  appliance  depart- 
ment, Boston  Edison  company.  To  R.  B.  Merrill,  Boston 
Edison  company,  was  awarded  a  year's  membership  in 
the  New  England  Division  for  cartoon  work  on  behalf 
of  the  organization.  The  prizes  were  presented  in  per- 
son by  Executive  Manager  Aylesworth  amid  the  en- 
thusiastic applause  of  the  audience. 
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Virginia  Utilities  to  Have  Unifonn  System 
of  Accounting 

A  UNIFORM  system  of  accounting  for  all  electric 
light  and  power  companies  in  Virginia  is  to  be 
installed  on  Jan.  1  at  the  request  of  the  State  Corpora- 
tion Commission,  which  will  provide  blank  forms  for  the 
use  of  the  companies  in  making  their  reports.  Before 
issuing  its  order  the  commission  held  several  confer- 
ences with  representatives  of  the  companies  concerned, 
and  the  subject  was  thoroughly  canvassed. 

Colfax  Plant  Added  to  Pittsburgh 
Power  Supply 

LAST  Saturday  the  first  of  two  60,000-kw.  units 
^  of  the  new  Colfax  plant  of  the  Duquesne  Light 
Company  of  Pittsburgh  was  placed  in  service  in  the 
presence  of  a  large  gathering  of  the  city's  business  men. 
The  plant,  which  was  designed  by  Dwight  P.  Robinson 
&  Company,  is  to  have  an  ultimate  capacity  of  six 
60,000-kw.  units,  which  will  make  this  one  of  the 
largest  generating  plants  in  the  world. 

This  plant  will  be  part  of  the  transmission  ring  being 
formed  around  the  Pittsburgh  district.  Energy  is  de- 
livered to  the  district  at  66,000  volts  from  both  the 
Colfax  and  the  Brunot's  Island  plants  and  reduced  in 
substations  to  22,000  volts  and  11,000  volts  for  distri- 
bution over  radial  feeders  into  the  business  district. 


Edison  Pioneers  Elect  New  Members 

NEW  members  and  associate  members  of  the  Edison 
Pioneers  were  elected  at  a  recent  executive  com- 
mittee meeting  as  follows:  Members  (men  associated 
with  Edison  or  connected  with  his  work  up  to  1885  and 
their  descendants) — John  W.  Lawson,  San  Ysidro,  Cal. ; 
Hermann  Lemp,  Erie,  Pa.,  and  W.  H.  Brenner,  Atlanta, 
Ga.  Associate  members  (men  associated  with  Edison 
or  connected  with  his  work  in  the  period  from  1886  to 
1899)— William  Slocum  Barstow,  New  York;  Walter  H. 
Johnson,  Philadelphia;  Fred  M.  Kimball,  Boston;  W.  W. 
Freeman,  Cincinnati;  Harry  Thomas  Edgar,  Boston; 
Walter  S.  Mallory,  New  York;  Montraville  Wood, 
Berwyn,  111.;  C.  H.  Pennoyer,  San  Francisco,  and 
Martin  Insull,  Chicago. 

There  are  now  about  a  hundred  members  in  each  of 
the  two  classes.  The  annual  meeting  of  the  society  will 
be  held  on  Feb.  11  next,  Edison's  seventy-fourth 
birthday. 


Bill  Would  Authorize  the  Federal  Power 
Commission  to  Employ  Personnel 

TO  AUTHORIZE  the  Federal  Power  Commission  to 
employ  personnel  directly,  as  well  as  to  retain  those 
detailed  to  it  by  other  departments.  Representative  Esch, 
the  chairman  of  the  committee  on  interstate  and  foreign 
commerce  of  the  House  of  Representatives,  has  intro- 
duced the  following  amendment  to  the  water-power  act : 

In  the  perfoimnnoc  of  its  work  the  commission  shall  utijize 
In  so  far  us  practicable  the  flcld  olflos  and  field  personnel  of  the 
Departments  of  War.  Interior*  and  AKriciiltuj'e,  and  It  Is  author- 
ized to  employ  in  the  District  of  Columbia  and  elsewhere  such 
expert,  tichnical.  clerical  and  other  persuimel  as  may  be  neces- 
sary for  the  purpose  of  perforniinK  the  duties  Imposed  by  this  act 
and  as  may  be  from  time  to  time  appropriated  for  by  Con>;ress. 
The  detail  of  persons  for  such  purpose  from  the  Departments  of 
War,  Interior  and  Agriculture,  or  the  transfer  froiti  sucii  depart- 
ments of  any  persons  en»;a(?'Ml  in  duties  which  by  this  act  are 
conferr*-d  upon  the  commission,  Is  lU'reby  jiuthorlzed,  and  tlic 
restrictions  on  transfers  from  one  executive  ilepar-tment  or  Inde- 
pendent establishment  to  another  Imposed  by  the  acts  of  Congress 
approved  June  22,  1!)06,  and  Oct,  6,  1917,  shall  not  apply  to  such 
transfers  so  made. 

All  the  expenses  of  the  commisalon,  including  rent  in  the  Dis- 


trict of  Columbia,  personal  ser^'ices  in  the  District  of  Columbia 
and  elsewhere,  reimbursement  of  other  government  departments 
or  agencies  for  expenses  incurred  in  the  performance  of  work 
for  the  commission,  necessary  printing  and  binding,  purchase  of 
equipment,  supplies,  law  books,  books  of  reference,  periodicals  and 
directories,  all  necessary  expenses  for  transportation  and  ajib 
sistence.  including,  in  the  discretion  of  the  commission,  a  j>er 
diem  of  not  exceeding  $4  in  l:eu  of  subsistence  incurred  by  its 
employees  under  its  oi'ders,  or  by  employees  of  other  government 
departments  or  agencies  engaged  upon  the  work  of  the  commis- 
sion, in  making  any  investigation  or  conducting  field  work,  or 
upon  official  business  outside  of  the  District  of  Columbia  and 
away  from  their  designated  points  of  duty,  shall  be  allowed 
and  paid  on  the  presentation  of  itemized  vouchers  therefor  ap- 
proved by  a  member  or  officer  of  the  commission  duly  authorized 
for  that  purpose  :  and  in  order  to  defray  the  expenses  made 
necessary  by  the  provisions  of  this  act  there  is  hereby  authorized 
to  be  appropriated  such  sums  as  Congress  mav  hereafter  deter- 
mine, and  the  sum  of  $100,000  is  hereby  appropriated  out  of  anv 
moneys  in  the  Treasury  not  otherwise  appropriated,  available 
until  expended,  to  be  paid  out  upon  warrants  drawn  on  the 
Secretary  of  the  Treasury  upon  order  of  the  commission. 

The  amendment  also  provides  that  the  salary  of  the 
executive  secretary  shall  be  increased  from  $5,000  to 
$7,500. 

Intermountain  Utility  Commissioners 
Would  Form  Association 

MEMBERS  of  the  public  utilities  commissions  of 
Utah,  Nevada,  Montana  and  Idaho,  who  recently 
concluded  a  conference  at  the  State  Capitol  in  Salt  Lake 
City  with  a  general  discussion  of  problems  common  to 
all,  found  the  exchange  of  ideas  and  general  discussions 
so  helpful  that  the  formation  of  an  Intermountain 
association  of  utilities  commissioners  was  very  much  in 
favor.  It  was  pointed  out  that  problems  common  to  all 
the  Intermountain  country  might  be  discussed  at  meet- 
ings of  such  an  organization  and  it  was  suggested  that 
some  sort  of  a  sectional  meeting  might  be  held  with  a 
view  to  uniform  presentation  of  views  to  the  National 
Association  of  Railroad  and  Utilities  Commissioners. 

In  the  absence  of  some  members  of  the  visiting  com- 
missions no  action  could  be  taken.  It  was  left  with 
Judge  Joshua  Greenwood,  president  of  the  Utah  com- 
mission, to  correspond  with  other  commissions. 

Commissioners  Skeptical  About  Service 
at  Cost 

A  DECIDED  tendency  to  skepticism  concerning  the 
plan  to  solve  public  utility  rate  problems  by  allow- 
ing them  to  furnish  service  at  cost  has  become  manifest 
on  the  part  of  some  public  service  commissioners.  This 
basis  of  return  has  been  advocated  especially  for  street- 
railway  companies,  and  service-at-cost  plans  have  been 
worked  out  in  Cleveland,  Cincinnati,  Boston,  Montreal 
and  other  places  that  met  at  the  time  of  their  proposal 
with  much  commendation  from  the  members  of  regulat- 
ing boards.  A  plan  along  these  lines  was  proposed  for 
Indianapolis  and  at  first  aroused  the  enthusiasm  of 
most,  of  the  Indiana  commissioners,  including  E.  I. 
Lewis,  the  chairman  of  the  body.  These  commissioners, 
however,  as  a  result  of  careful  investigation  of  results 
attained  under  the  method,  have  altered  their  opinion, 
and  in  a  recent  address  before  the  National  Municipal 
League  Mr.  Lewis  gave  expression  to  the  following 
view: 

"I  fear  that  service  at  cost  simply  means  that  the  lid 
is  taken  off.  It  is  possible  that  some  time  in  the  future 
some  workable  plan  incorporating  incentive  for  efficiency 
and  initiative  will  be  worked  out.  While  the  commis- 
sion does  not  pass  finally  on  service  at  cost',  nevertheless 
it  seems  to  most  of  us  to  run  contrary  to  human  nature, 
which,  at  least  in  business,  requires  opportunities  of  a 
struggle  for  gain.  Psychologically,  the  blocking  out  of 
rates  which  shall  apply  if  operating  expenses  increase 
threatens  to  become  an  open  invitation  for  laxity." 
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Special  interest  to  electric  light  and  power  companies 
in  such  an  altered  viewpoint  on  the  part  of  regulating 
Ijodies  resides  in  the  probable  spread  of  its  application 
to  other  utilities.  Commissioners  already  in  various 
states  are  giving  evidence  that  the  coal  clausts  no  longer 
meet  with  approval. 


N.  E.  L.  A.  Bucking  Lamp- Voltage 
Standardization 

FURTHER  stimulus  to  the  standardization  of  lamp 
voltages  is  being  given  by  the  lamp  committee  of 
the  National  Electric  Light  Association.  Fully  80  per 
cent  of  the  large  lamps  now  manufactured  are  for  110, 
115  and  120  volts,  and  in  order  to  reduce  the  use  of 
lamps  of  other  voltages  the  committee  is  asking  N.  E. 
L.  A.  member  companies  to  indorse  these  voltages.  A 
questionnaire  has  gone  forth  to  member  companies  ask- 
ing when  one  of  the  standard  voltages  will  be  used, 
the  voltage  now  used,  and,  if  no  standard  voltage  is 
used  or  has  been  arranged  for,  whether  such  is  con- 
templated and  if  so  of  what  voltage. 


Highway  and  Electrical  Expoi^ition 
Planned  for  1925 

A  BILL  authorizing  the  President  to  invite  foreigB 
nations  to  take  part  in  the  Atlantic-Pacific  High- 
ways and  Electrical  Exposition  at  Portland,  Ore.,  has 
been  introduced  in  the  United  States  Senate  by  S«nator 
Chamberlain.  The  exposition  is  to  be  held  in  1925. 
The  bill  provides  that  whenever  it  shall  be  shown  to  the 
satisfaction  of  the  President  that  adequate  funds  are 
available  for  the  purpose  of  carrying  forward  the  ex- 
position he  may  issue  the  invitations  to  other  nations. 
The  exposition  is  to  celebrate  the  centennial  of  the 
invention  of  the  electromagnet  and  in  honor  of  the 
completion  of  transcontinental  and  Pacific  highways. 


Kansas^  Looks  Toward  Development  of 
Water  Power  Under  State's  Auspices 

THE  pressing  need  of  an  economical  power  supply 
in  Kansas  for  the  development  of  both  industrial 
and  agricultural  industries  was  urged  by  Dean  Walker 
of  the  School  of  Engineering  of  the  University  of 
Kansas  in  discussing  the  proposed  revision  of  the  method 
of  handling  Kansas  water  resources  before  the  state 
water  congress  held  recently  at  Topeka.  Industrial 
development  has  reached  a  point  where  manufactured 
products,  not  including  coal  and  petroleum,  exceed  in 
value  the  state's  agricultural  products,  and  it  is  there- 
for necessary  that  the  most  careful  survey  of  the  state's 
water  resources  be  made  to  determine  their  value  in 
connection  with  irrigation  and  for  power  purposes,  as 
well  as  for  industrial  and  domestic  water  supply.  Dean 
Walker  asserted.  Six  commissions  now  deal  with 
various  phases  of  the  state  water  supply,  and  it  is  pro- 
posed to  bring  in  a  bill  at  the  next  legislative  session 
which  will  provide  for  control  of  the  state's  water 
power  by  a  division  of  water  resources  to  be  created 
as  part  of  the  Court  of  Industrial  Relations.  All 
technical  service  as  well  as  investigations  relating  to 
hydro-electric  properties  and  dependent  rate  matters 
would  be  handled  by  it.  A  committee  of  five,  represent- 
ing all  interests,  was  appointed  to  co-operate  with  the 
Governor  and  the  Water  Commission  in  drafting  the  bill. 


Janssen  .Medal  .\wardrd  to 
Dr.  \V.  W  .  <;ohlentz 

THE  Janssen  medal  has  been  awarded  by  the  French 
Academy  of  Sciences  to  William  Weber  Coblentz 
of  the  staff  of  the  Bureau  of  Standards,  Washington, 
D.  C.  The  Janssen  prize,  consisting  of  a  gold  medal 
and  founded  by  .Jules  Jans.sen  in  1886,  is  awarded 
biennially  by  the  French  Academy  of  Sciences  aa  a 
reward  for  a  discovery  or  a  work  marking  important 
progress    in    astrophysics. 

The  recipient  of  this  year's  reward  is  of  Swiss-French 
descent.  He  is  forty-seven  years  old  and  has  been  in 
the  Bureau  of  Standards  since  May,  1905.    The  medal 


DK     COBLENTZ    AT    WORK    1  .N    HIS    I-AB<)KAT(IRV 

is  awarded  for  his  investigation  of  infra-red  radiation 
from  terrestrial  sources  and  from  stars. 

Dr.  Coblentz  was  a  frequent  contributor  to  the 
Electrical  World  about  twelve  years  ago,  when  the 
new  incandescent-lamp  filaments — tantalum,  tungsten, 
osmium,  etc. — came  into  use.  His  contributions  to  the 
subject  of  illumination  have  been  mainly  along  the  line 
of  experimental  analysis.  He  attacked  successfully 
the  problem  of  the  high  luminous  efliciency  from  the 
standpoint  of  the  spectral  absorption  and  reflection  of 
the  metals,  in  the  form  of  highly  polished  mirrors — in 
recognition  of  which  the  Franklin  Institute  awarded 
him  the  Howard  N.  Potts  gold  medal — and  also  by 
spectral  emission  of  the  incande.scent-lamp  filaments.  A 
study  was  made  of  the  emission  spectral  of  numerous 
oxides,  etc.,  in  the  form  of  rods  similar  to  the  Nernst 
glower.  Life  tests  were  made  of  quartz  mercury-vapor 
lamps,  and  the  ultra-violet  component  radiations  of  the 
sun  and  other  light  sources  were  determined. 


Secomlary  Metering  iVidIifi«'s  10  per  Cent 
Rate  Increase 

THE  Railroad  Commission  of  Georgia  has  handed 
down  a  decision  in  answer  to  the  application  of  the 
Columbus  Power  Company  for  an  increase  in  power 
rates,  the  rates  in  the  order  as  issued  giving  the  com- 
pany an  increase  of  approximately  $60,000  per  annum, 
or  10  per  cent  over  and  above  the  old  rate  schedule. 
However,  an  order  of  the  commission  which  provides 
for  metering  on  the  secondary,  instead  of  the  primary, 
side  of  the  transformers  will  virtually  nullify  the  in- 
crease as  granted.  In  all  probability,  the  Columbus 
Power  Company  will  ask  for  a  rehearing  of  the  case. 
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Registration  for  Engineers  and  Architects 
Proposed  in  Ohio 

A  BILL  providing  for  the  registration  of  engineers, 
,  architects  and  surveyors  is  to  be  introduced  into 
the  Ohio  Legislature  this  winter.  Legislation  along 
similar  lines  is  now  in  force,  according  to  advocates 
of  the  bill,  in  eleven  states.  The  bill  was  dravra  by  a 
committee  of  the  Association  of  Ohio  Technical  Socie- 
ties and  is  described  as  the  result  of  nearly  twenty 
years'  "spasmodic  agitation."  By  its  terms  registra- 
tion may  be  made  under  any  one  of  three  titles,  engi- 
neer, architect,  or  surveyor;  but  registration  under 
either  of  the  first  two  titles  permits  practice  over  the 
entire  technical  field. 

Administration  will  be  vested  in  a  board  of  eight  mem- 
bers, appointed  by  the  Governor  and  serving  without 
pay.  The  membership  of  the  board  shall  include  at 
least  three  professional  engineers  and  three  architects. 

Fees  for  registration  are  to  be  $25  with  examination 
and  $10  without,  and  the  certificate  does  not  require 
renewal.  To  issue  or  revoke  a  certificate  will  require 
the  affirmative  vote  of  not  less  than  five  members,  two 
of  whom  must  be  engineers  if  an  engineering  certificate 
is  sought.  "Practicing  or  offering  to  practice"  in  viola- 
tion of  the  act  will  constitute  a  misdemeanor,  punish- 
able by  fine,  imprisonment  or  both. 


American  Bureau  of  Welding 
Reorganized 

AT  A  MEETING  held  in  New  York  recently  the 
,  American  Bureau  of  Welding  was  reorganized  as 
joint  advisory  board  of  the  engineering  division  of  the 
National  Research  Council  and  the  American  Welding 
Society  on  welding  research  and  standardization.  The 
advisory  board  consists  of  representatives  appointed  by 
the  American  Welding  Society,  other  interested 
scientific  and  engineering  societies  and  organizations, 
classification  societies,  government  bureaus  and  certain 
members  at  large  appointed  because  of  their  special 
ability  in  matters  pertaining  to  welding  research  and 
standardization.  At  this  reorganization  meeting  by- 
laws were  adopted  and  the  following  officers  elected: 
Director,  Prof.  C.  A.  Adams;  first  vice-director,  H.  M. 
Hobart;  second  vice-director.  Prof.  A.  S.  Kinsey; 
secretary,  W.  Spraragen. 

The  bureau  voted  to  create  eight  research  commit- 
tees, namely,  on  electric  arc  welding,  gas  welding, 
welding  wire  specifications,  welding  of  storage  tanks, 
welding  conference,  thermit  welding,  resistance  weld- 
ing and  specifications  of  steel  to  be  welded.  The 
committees  on  welding  of  storage  tanks,  welding  wire 
specifications  and  the  welding  conference  are  already 
actively  at  work. 

The  welding  conference  committee,  of  which  A.  S. 
Kinsey  is  chairman,  plans  through  questionnaires  to  ob- 
tain a  large  amount  of  detailed  information  on  all  of  the 
elements  which  have  entered  into  the  successful  weld- 
ing of  pressure  vessels  in  the  past. 

The  committee  on  welding  of  storage  tanks,  of  which 
J.  C.  Lincoln  is  chairman,  was  organized  to  meet  the 
requests  for  information  from  the  Standard  Oil  Com- 
pany as  to  the  proper  procedure  for  welding  storage 
tanks  for  holding  light  oils. 

The  committee  on  welding  wire  specifications,  of 
which  C.  A.  McCune  is  chairman,  has  been  actively 
engaged  in  collecting  data  as  to  the  chemical  analysis 


of  welding  wire  used  for  both  gas  and  electric  welding 
in  the  railroads,  shipyards  and  other  places  and  the 
service  results  obtained  from  the  use  of  such  wire. 
From  these  data  the  committee  expects  to  obtain  suffi- 
cient information  to  enable  it  to  draw  up  specifications 
as  to  the  proper  limits  of  the  chemical  content  of  weld- 
ing wire  to  be  used  for  different  purposes.  Specifica- 
tions have  already  been  completed  for  wire  to  be  used 
in  welding  mild  steel  and  will  be  extended  to  include 
the  welding  of  high  carbon,  alloy  steel  and  non-ferrous 
metals. 


British  Columbia  Power  Interests 
Consolidated 

BY  ACQUIRING  control  of  the  Western  Power  Com- 
pany of  Canada  the  British  Columbia  Electric  Railway 
Company  of  Vancouver,  B.  C,  has  brought  about  the 
merger  of  electrical  interests  on  the  lower  mainland  of 
British  Columbia.  The  acquisition  was  accomplished 
mainly  by  the  British  Columbia  Electric  Railway  Com- 
pany guaranteeing  the  $5,000,000  of  Western  Power 
Company  bonds.  The  latter  company,  formerly  known 
as  the  Western  Canada  Power  Company,  had  a  capital 
of  $11,350,000.  Its  plant  develops  39,000  hp.  at  Stave 
Falls,  31  miles  from  Vancouver,  and,  besides  selling  75 
per  cent  of  its  output  to  the  British  Columbia  Electric 
Railway,  it  transmitted  power  to  the  Puget  Sound  Power 
&  Light  Company  at  Sumas,  Wash.,  and  retailed  energy 
in  the  vicinity  of  Vancouver  and  New  Westminster. 

There  have  been  only  two  power  companies  in  the 
field  in  the  vicinity  of  Vancouver,  the  British  Columbia 
Electric  Railway  Company,  with  plants  at  Lake  Bunt- 
zen  developing  84,000  hp.,  and  the  Western  Power 
Company  of  Canada.  The  former  company  purchased 
15,000  kw.  from  the  latter  and  was  under  the  necessity 
of  acquiring  more  power.  The  capacity  of  the  Western 
Power  Company's  plant  is  150,000,000  kw.-hr.  a  year, 
but  by  the  raising  of  the  dam  and  the  installation  of 
another  unit  its  output  can  be  increased  to  200,000,000 
kw.-hr.  a  year.  The  plant  would  then  have  a  total 
horsepower  of  52,000.  It  is  expected  that  work  on  the 
additional  unit  will  be  undertaken  immediately  by  the 
British  Columbia  Electric  Railway  Company,  the  cost 
being  estimated  at  $1,000,000. 

The  Stave  River  affords  opportunity  for  a  second 
development,  the  site  of  which  is  also  conveyed  in  the 
deal,  3'  miles  below  the  present  plant.  On  this  site 
80,000  hp.  to  90,000  hp.  could  be  developed  on  a  50  per 
cent  load  factor.  The  cost  would  be  $8,000,000.  It  is 
not  expected  that  development  work  on  the  second  site 
will  be  necessary  for  two  or  three  years  at  the  present 
rate  of  increase  in  demand. 

With  the  acquisition  of  the  Western  Power  Company 
the  British  Columbia  Electric  Railway  Company  will 
have  an  investment  in  the  province  of  about  $65,000,000. 


Radio  Service  Opened  Between  New  York, 
Cleveland,  Detroit  and  Chicago 

ON  DEC.  IG  a  radio  service  was  opened  between  New 
York,  Cleveland,  Detroit  and  Chicago  by  wirelessed 
exchanges  of  greetings  among  the  Mayors  of  the  four 
cities.  This  intercity  wireless  system  applies  the  same 
methods  that  have  been  applied  successfully  in  over- 
seas service.  Wireless  apparatus  developed  by  Emil  J. 
Simon  is  used  for  sending  and  receiving  stations,  which 
are  remote-controlled  from  a  downtown  office. 
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Current  News 
and  Notes 

Timely  Itfnia  on  electrical  happcn- 
Inga  thiouKhout  the  world,  to- 
eether  with  biicf  notes  of  general 
Interest. 


Elmira    to   Have   Electrical    Show. — 

The  Elmira  (N.  Y.)  Electrical  As- 
sociation will  hold  its  first  annual 
electrical  show  on  Jan.  22  to  Jan.  29 
inclusive.  H.  S.  Bryan,  210  East 
Water  Street,  Elmira,  N.  Y.,  is  the 
general    manager. 

LiKhting  Exhibit  for  Kan.sas  City's 
School  Sy.stem. — A  permanent  indus- 
trial lighting  exhibit  is  being  arranged 
for  the  trade  school  which  is  conducted 
as  a  part  of  the  public  school  system 
of  Kansas  City.  It  is  intended  that 
this  exhibit  shall  be  used  by  the  com- 
mercial interests  of  the  city  as  well  as 
in  the  instruction  of  the  trade  school 
students. 

Electric   Trucks   in   New    York   City. 

— The  sale  of  525  electric  trucks  in 
New  York  since  the  first  of  the  year 
brings  the  total  number  in  use  there 
up  to  4,525,  according  to  the  Edison 
Monthly.  These  range  all  the  way 
from  a  single  vehicle  up  to  big  "fleets" 
and  represent  an  investment  of  $22,- 
750,000.  Up  to  Nov.  1  the  number  of 
velhicles  sold  was  five  and  one-half 
times  as  many  as  in  the  same  period 
last  year. 

A  Five-Million-Dollar  Texas  Hydro- 
Electric  Plant. — Construction  of  a  dam 
across  the  Leon  River  thrco  miles  from 
Eastland,  Tex.,  which  has  just  been 
completed,  assures  the  operation  by  the 
Oil  Belt  Power  Company  of  a  10,000- 
hp.  hydro-electric  plant,  on  which  $5,- 
000,000  has  been  expended.  Energy 
from  this  plant  will  be  transmitted 
throughout  the  oil  fields  of  central  west 
Texas  to  pump  and  possibly  to  drill 
wells.  It  is  asserted  that  electric 
pumping  will  increase  the  yield  of  the 
wells  in  this  section  fully  10,000  bar- 
rels a  day. 

Electroculturc  and  Electrical  Power 
Applications  on  the  Farm.  .\n  English 
contemporary.  Electrical  Industries, 
v/axes  satirical  over  a  too  flowery  re- 
port emanating  from  the  Ministry  of 
Transport  and  dealing  with  "The  Elec- 
tric Age"  as  the  ofl^cial  Commissioners 
of  Electricity  sec  it.  The  picture 
painted  of  mains  extending  everywhere 
"throughout  the  big  electricity  dis- 
tricts" the  electrical  journal  regards  as 
of  a  strictly  Futurist  character  because 
of  the  vast  financial  problem  involved, 
and  of  he  oflScial  association  of  electro- 
culture  with  rural  electrical  power  it 
says  that  to  make  the  assertion  that 
"not  only  will  richer  harvests  be  ob- 
tained by  the  use  of  electricity,  but 
plowing,  harrowing,  reaping,  binding 
and  threshing   will  be  carried  out  by 


electrical  appliances,"  is  like  saying 
that  "not  only  will  electricity  be  used 
for  lighting  cigars  in  the  managing 
director's  office,  but  the  driving  of 
cranes,  rolling  mills  and  machine  tools 
will  also  be  carried  out  by  electrical 
appliances!" 

Radio  Helps  Out  Wall  Street. — For 
the  first  time  in  the  history  of  Wall 
Street  the  wireless  telegraph  sup- 
planted the  ordinary  telegraph  lines  a 
week  or  two  ago  in  the  carrying  on  of 
stock  market  operations  between  New 
York  and  Chicago.  The  wire  lines 
were  disrupted  by  a  storm  and  during 
the  final  hour  of  trading  on  the  New 
York  Stock  E.xchange  W.  J.  Wollman 
&  Company  conducted  business  with 
Clement,  Curtis  &  Company  of  Chi- 
cago by  wireless.  The  plan  worked 
with  such  perfection  that  Mr.  Woll- 
man, who  instituted  the  new  proced- 
ure, declared  that  it  was  a  tremendous 
step  forward  and  precluded  any  possi- 
bility of  New  York  being  isolated  from 
the  rest  of  the  country  because  of 
storms. 

Informal  Complaints  .\gainst  Califor- 
nia Itilities  .Vverage  Only  Seven  a 
Day.— From  July  1,  1919,  to  June  30, 
1920,  the  California  Railroad  Commis- 
sion received,  according  to  its  annual 
report,  2,663  informal  complaints,  of 
which  467  concerned  rates  and  the  rest 
service.  Of  the  rate  complaints  104 
were  against  electric  power  and  light 
companies,  as  were  364  of  the  service 
complaints,  194  of  the  latter  concerning 
installations,  extensions  and  cancella- 
tions. The  records  of  the  gas  and 
electric  division  show  that  of  943  com- 
plaints filed  648  were  adjusted  in  favor 
of  the  consumers  and  295  in  favor  of 
the  utilities.  The  percentage  of  com- 
plaints per  each  1,000  gas  and  electric 
consumers,  taking  the  eighteen  largest 
utilities,  ranges  from  0.25  to  6.07. 

English  Electrical  Homes. — Seventy- 
three  houses  in  course  of  construction 
at  Billingham  Village,  Stockton-on- 
Tees,  England,  for  employees  of  the 
North  Tees  central  station,  contain,  in 
marked  distinction  from  ordinary  Brit- 
ith  practice,  only  two  fireplaces  each, 
one  in  the  living  room  and  one  in  the 
bedroom  immediately  above  it.  The 
rest  of  the  house  is  to  be  warmed  by 
portable  electric  heaters,  which  may 
also  be  used  in  the  rooms  containing 
fireplaces  if  the  tenant  prefers.  Each 
fireless  room  is  fitted  with  a  ventilator. 
An  electric  cooker  is  installed  in  the 
scullery,  and  in  the  bathroom  is  placed 
an  electrically  heated  clothes  'boiler. 
Each  bedroom  has  a  central  electric 
light  fixture  and  a  wall  plug  to  which 
a  heater,  flatiron  or  other  appliance  may 
be  attached.  Although  the  intention  is 
to  fill  the  clothes  boiler  with  water 
from  a  central  supply  heated  by  the 
coal  fire,  electricity  will  be  used  to 
Lring  this  water  to  the  boiling  point. 
Energy  will  be  supplied  at  250  volts,  40 
c.vcles,  single-phase,  and  a  three-wire 
service  is  to  be  laid  to  each  pair  of 
houses.  The  estimated  consumption  of 
each  house  is  from  3,480  kw.-hr.  to 
3,780  kw.-hr.  a  year. 


Associations 
and  Societies 


A  complete  Directory  of  Electrical 
Assoclatlona  in  printed  In  the  first 
Usuo  of  each  month. 


The  American  Wa><hing  Machine  As- 
Hociation. — This  organization  plans  to 
hold  its  annual  convention  and  elec- 
tion of  officers  at  the  Sherman  Hotel, 
Chicago,  on  Jan.  19-20. 

A.   I.    E.    E.   and    A.    S.    M.   E.— The 

next  joint  meeting  of  the  New  York 
Section,  A.  I.  E.  E.,  and  the  Metro- 
politan Section,  A.  S.  M.  E.,  will  be 
held  on  Jan.  28,  when  marine  electrical 
engineering  will  be  the  subject.  Al- 
fred  E.   Waller  will   be   in  charge. 

Wisconsin     Contractor-Dealers. — The 

annual  convention  of  the  Wisconsin 
State  Association  of  Electrical  Contrac- 
tors and  Dealers  will  be  held  at  the  Re- 
publican Hotel,  Milwaukee,  on  Jan.  19 
and  20.  A  good  program,  including 
entertjiinment,  has  been  prepared. 

Boston    Section,     A.    I.    E.    E. — Dr. 

Frank  B.  Jewett,  chief  engineer  West- 
ern Electric  Company,  .New  York  City, 
is  announced  to  speak  on  "Wireless 
Telephony,  Its  P*resent  Development 
and  Future  Possibilities,"  before  the 
meeting  of  the  Boston  Section  of  the 
Institute  on  Tuesday,  Jan.  11. 

Iron  and  .Steel  Meetings. — "Relative 
Depreciation  of  Machinery"  is  to  be 
the  subject  of  an  address  before  the 
Jan.  15  meeting  of  the  Pittsburgh  Sec- 
tion, A.  I.  and  S.  E.  E.,  by  L.  F.  Gal- 
breath,  West  Penn  Steel  Company, 
Brackenridge,  Pa.  On  the  same  date 
A.  B.  Clark,  engineer  with  Sargent  & 
Lundy,  Chicago,  will  discuss  "Efliicient 
Electric  Power  Generation"  before  the 
Chicago  Section. 


Coming  Meetings  of  Electrical  and 
Other  Technical  Societies 

.\nu-rlc.in  .\.s.«oci.ition  for  the  A'lv.incomenI 
of   Science — Chicago.   Dec.    27-Jan.    1 

Americnn  Physical  Society  (annual  meet- 
ing)— ChiciiKO.    Dec    28-Jan.    1. 

.Vssociation  of  Iron  ami  Stivl  Electrical  En- 

.gineers — Philadelphia    Section,    Jan.    8: 

Cleveland     Sxtion.     .Ian      1":     t'hic  .»;■ 

Section,    Jan.     1.'.:     I'lttsburEh    S-iti.. 

Jan.   15:    Birmingham  Section.  Jan.    . 

.\merican    Institute  of   Eli-ctrical    Enpinei-n" 
— Akron-rieveland.    Jan.    14  :    Portlanil 
(Ore.)     Section.    Jan.     1"  ;    Boston    S  c 
tlon.    Jan.    11;    PlttsfleM    Section.    Jan 
2U  ;  Chicago  Section.   Jan.   24. 

Wisconsin  State  Association  of  Electricil 
rontractors  and  Dealers — Mllwauk.,  . 
Jan.    19   and   2". 

.Vmerican    Wa.shlnp    Machine    Association- 
Chicago.  Jan.    19  and   2". 

.\merican  Society  of  Civil  Engineers — Xew 
York.   Jan.    19. 

Western  .\ssociatlon  of  Electrical  Inspect- 
ors— I'etroit.  Jan.   25-2T 

.Vssociation  of  Municipal  Electrical  UUll- 
lles  of  Ontario — Toronto.  Jii^.  27  and  2S. 

A.  I.  E.  E.  (N'ew  York  Section)  and  A-  S. 
M.  E.  (Metropolitan  Section) — New 
York,   Jan.    28 

A.  I  E.  E.  —  Midwinter  convention.  New 
York.   Feb.    16-18. 
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Commission 
Rulings 


Important  decisions  of  various  state 
bodies  involving  or  aftecting  elec- 
tric light  and  power  utilities. 


unable  to  provide  the  necessary  energy 
to  meet  the  reasonable  demands  with- 
in its  corporate  limits,  and  that  the 
users  of  lighting  service  should  not  be 
required  to  bear  the  burden  of  supply- 
ing power  to  commercial  industries, 
one  of  the  principal  items  of  additional 
operating  expense  being  the  provision 
of  essential  break-down  service. 

Summer  Service  as  Viewed  by  the 
California  Commission.  —  There  is  a 
close  analogy  between  water  service 
and  electric  service  at  summer  resorts. 
The  problem  of  equitably  distributing 
the  cost  of  water  service  at  such  places 
and  the  fixing  of  reasonable  rates  has 
received  the  attention  of  the  California 
Railroad  Commission.  In  several  cases 
the  commission  held  that  the  few  regu- 
lar consumers  of  a  utility  serving  a 
summer  resort  district  should  not  be 
compelled  to  pay  rates  in  excess  of  the 
value  of  the  service  which  they  actually 
receive,  while  the  majority  of  the 
utility's  consumers  requiring  service 
only  during  a  few  months  of  the  year 
should  be  required  to  pay  a  rate  which 
would  embrace  a  readiness-to-ser\'e 
charge  covering  the  time  when  actual 
service  is  not  rendered.  In  accordance 
with  this  principle  the  commission  has 
in  a  few  instances  fixed  a  minimum  an- 
nual payment  which  entitles  consumers 
to  service  during  four  months  of  the 
summer  season  with  additional  monthly 
payments  when  water  is  required  dur- 
ing the  remainder  of  the  year.  These 
rates  are  so  designed  that  the  consumer 


Powers   of   Arkansas   Commission. — 

The  Arkansas  Corporation  Commission 
has  declared  that  it  has  jurisdiction  to 
pass  upon  the  reasonableness  of  rates, 
notwithstanding  the  existence  of  a  con- 
tract between  the  utility  and  the  town 
in  which  it  is  operating,  and  the  fact 
that  the  Supreme  Court  of  the  state 
has  held  that  a  contract  between  a 
tcwn  and  a  public  utility  company  is 
valid  as  between  the  parties  does  not 
deprive  the  commission  of  its  jurisdic- 
tion to  pass  upon  the  reasonableness  of 
the  rates  fixed  in  the  contract. 

Rates  to  Diking  Districts  Must  Be 
Affected  by  Ability  of  Consumer  to 
Pay. — In  passing  upon  the  reasonable- 
ness of  an  increase  in  contract  rates 
for  electrical  energy  furnished  to  diking 
districts,  the  Washington  Public  Serv- 
ice Commission  took  into  consideration 
the  fact  that  the  diking  districts  are 
financially  weak  and  that  their  expense 
budgets  were  based  upon  the  cost  of 
energy  under  the  contract  rate.  An 
electric  company,  the  commission,  held, 
cannot  expect  to  derive  a  full  return  using  water  only  during  the  summer 
for  energy  employed  in  draining  waste     season  pays  a  proper  proportion  of  the 


lands  and  developing  new  territory, 
The  commission  therefore  refused  to 
the  North  Coast  Power  Company  per- 
mission to  increase  rates  contained  in 
a  contract  entered  into  by  it  after  due 
deliberation  and  in  reliance  by  the  dik- 
ing districts  upon  its  continuance  dur- 
ing the  contract  period— particularly 
where  such  contract  was  not  entered 
into  before  the  prevalence  of  war  prices. 
Municipal  Plant  Must  Care  for  Sub- 
scribers Within  Corporate  Limits  First. 


total  annual  charges  of  the  water  sys- 
tem. 

Extension  of  Service.— Complaint 
having  been  made  of  inequalities  in  the 
application  of  an  order  of  the  Public 
Utilities  Commission  of  the  District 
of  Columbia  relating  to  the  extension  of 
the  service  mains  of  the  Potomac  Elec- 
tric Power  Company,  particularly  with 
leference  to  the  refund  of  deposits  to 
consumers  when  additional  applicants 
are  connected  to  the  extension  for  which 


— According  to  a  decision  handed  down  jgpogjtg  h^ve  been  made,  the  commis- 

by  the  Public   Utilities   Commission  of  ^j^j^  j^^^  ordered  that  in  cases  where  the 

Utah,  the  Hyrum  City  municipal  elec-  jg^gtj^j;   specified   are   not   sufficient   to 

trie    plant    must    continue    to    furnish  ^^^^^  ^^^  premises  the  company  shall 

lighting  service  to  its  customers  at  the  ^^^^  ^^^  ^^^^^,^  extension,  provided  the 

present    rates,    but    "^ay    increase    its  ^ppji^jj^t  q,.  applicants  deposit  with  the 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies. 


■  rates  for  industrial  power  within  and 
outside  the  city  limits.  The  commis- 
sion found  that  the  plant  was  in  good 
condition,  and  it  therefore  cut  the  pro- 
liosed  depreciation  charge  from  11  to  5 
per  cent  on  the  book  value.  It  also 
pointed  out  that  the   interest   on   out 


company  $.3.25  per  linear  foot  for  un- 
derground construction  and  40  cents  per 
foot  for  overhead  construction  for  the 
length  of  the  extension  in  excess  of  the 
free  amount  of  extension  per  customer. 
This  deposit  wll  bear  no  interest  but 


landing  bonds,  as  well  as  the  sinking  will  be  retu  ned  by  the  company  to  the 

fund  for  those  bonds,  must,  under  the  depositor   at   the   rate   of   $114    in    the 

law.    be    raised    by    the    city's    general  case   of  underground   ^o^^t^^t'"".  ^"'^ 

fund  and  not  from  the  plant  itself.     On  $100  in  the  case  of  overhead  construc- 

adjusting   the   calculations   of   the   mu-  tion  for  each  additional  customer  served 

nicipal  authorities  on  this  basis  it  was  from  the  extension  for  which  said  de- 

fcund    that    the    entire    increase    asked  posit  has  been  made,  or  from  any  tur- 

was  not  required.     The  commission  re-  ther  extension   from   and   connected   to 

marked    that    a     municipality     owning  the   extension   covered   by   the   deposit, 

and  operating  such  a  system  should  not  until   the  original   principal   amount  ot 

contract  to  furnish  power  to  industries  the  deposit  is  returned,  but  in  no  event 

and    individuals    outside    its    corporate  will    the   amount    refunded    exceed    the 

limits  to  an  extent  that  will  render  it  amount  of  the  original  deposit. 


I 

Public   Utilities   May    Be   Forced   by 
Mandamus    to    Continue    Service. — The 

Supreme  Court  of  North  Carolina  has 
decreed  that  the  Southern  Power  Com- 
pany must  continue  to  furnish  electri- 
cal energy  to  the  North  Carolina  Pub- 
lic Service  Company  at  Greensboro  and 
High  Point,  in  spite  of  notice  given  by 
the  Southern  Power  Company  that  this 
service  would  be  discontinued  on  Jan. 
1.  The  defendant  company,  appealing 
from  a  mandamus  issued  by  a  lower 
state  court,  declared  that  the  suit  was 
in  fact  one  for  a  mandatory  injunction 
and  should  be  transferred  to  a  federal 
court.  This  the  Supreme  Court  de- 
nied, maintaining  that  the  contention 
of  the  plaintiff  that  the  Southern  Pow- 
er Company  is  under  legal  obligation 
to  furnish  it  with  electricity,  defend- 
ant being  a  public  service  corporation 
engaged  in  that  business,  and  its  fur- 
ther contention  that  it  is  the  duty  of 
the  defendant  to  continue  this  service 
after  Jan.  1  and  upon  such  reasonable 
tei-ms  as  may  be  fixed  by  the  Corpora- 
tion Commission  in  the  event  that  the 
parties  cannot  reach  an  agreement, 
made  the  issuance  of  a  mandamus  the 
proper  remedy. 

Public     Service     Commissions     Law 
Does  Not  Oust  Jurisdiction  of  Court. — 

There  is  nothing  in  the  Public  Service 
Commissions  law  of  New  York  State, 
the  Supreme  Court  of  that  state  de- 
clared in  Village  of  Warsaw  vs.  Pavil- 
lion  Natural  Gas  Company,  which  in 
and  of  itself  abrogates  franchise  pro- 
visions as  to  rates,  although  the  Legis- 
lature has  delegated  that  power  to  the 
Public  Service  Commissions,  and  until 
the  commission  concerned  acts  a  pub- 
lic service  company  must  comply  with 
the  provisions  of  its  own  contract  em- 
bodied in  a  franchise,  and  to  enforce 
compliance  therewith  a  court  has  juris- 
diction of  an  injunction.  A  proceeding 
before  the  commission  to  obtain  au- 
thority to  increase  rates  does  not  con- 
stitute an  action  for  injunctive  relief, 
and  an  order  of  the  commission,  if 
valid,  does  not  become  effective  except 
by  action  in  the  Supreme  Court.  Hence 
tiie  tendency  of  such  a  proceeding,  as- 
suming it  to  be  an  action  within  the 
meaning  of  the  statute,  could  not  be 
set  up  as  a  ground  of  demurrer  in  an 
action  against  the  gas  company  to  en- 
join it  from  violating  its  contract  in- 
cluded in  a  franchise  fixing  rates.  (184 
N.  Y.  S.  327.)* 


•The  left-hand  nnmhcr.s  rclcr  to  the  vol- 
ume and  the  rlRhl-hand  number.')  to  the 
page  of  the  National    Ucporter   System. 
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W.  J.  Santmycr,  for  twenty-one  years 
connected  with  the  PuR-et  Sound  Trac- 
tion, Light  &  Power  Company,  Seattle, 
Wash.,  as  superintendent  of  steam  and 
advisory  engineer,  has  become  president 
of  the  Power  Plant  Engineering  Com- 
pany of  Seattle,  wliich  has  recent- 
ly been  incorporated.  Mr.  Santmyer 
will  retain  his  position  with  the  Puget 
Sound  company.  He  is  inventor  of  the 
Santmyer  powdered-coal  burner  and 
feeder. 

A.  G.  Wishon,  who  has  been  identified 
with  hydro-electric  development  in  the 
High  Sierras  since  1894  and  general 
manager  of  the  San  Joaquin  Light  & 
Power  Corporation,  Fresno,  Cal.,  since 
its  organization  in   1903,  was  recently 


elected  vice-president  and  managing 
director  of  that  company.  The  election 
of  Mr.  Wishon  to  the  position  of  vice- 
president  was  celebrated  by  a  luncheon 
of  the  executives  and  department 
heads  of  the  company.  A  biographical 
note  on  Mr.  Wishon  appeared  in  the 
Electrical  World  for  Aug.  21,  1920, 
pages  368  and  402. 

John  D.  Kuster,  for  several  years 
manager  for  Santa  Clara  County  of 
the  Pacific  Gas  &  Electric  Company  of 
San  Francisco,  has  been  promoted  to 
the  position  of  manager  of  the  entire 
San  Jose  division,  which  includes  the 
territory  from  south  San  Francisco  to 
the  southern  end  of  Santa  Clara  County. 
Mr.  Kuster  has  been  active  in  associa- 
tion affairs  on  the  Pacific  Coast. 

Arthur  R.  Wellwood  has  recently  be- 
come identified  with  the  engineering 
staff  of  the  Super-Power  Survey,  with 
offices  at  709  Sixth  Avenue,  New  York 
City.  Mr.  Wellwood,  who  has  a  wide 
experience  in  construction,  operating 
and  engineering  work,  was  formerly  as- 
sociated with  the  Central  Hudson  Gas 
&  Electric  properties,  his  last  post  be- 
ing that  of  district  operating  manager, 
where  his  duties  covered  plant  produc- 
tion, transmission  and  distribution  and 
all  construction  work  in  the  territory. 
He  received  his  technical  education  at 
New  York  University  and  has  spent 
most  of  the  years  since  his  graduation 


Men 
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in  the  utility  field.  He  served  overseas 
with  the  combat  engineer  troops. 

James  R.  Cravat h,  heretofore  a  mem- 
ber of  the  firm  of  Fowle  &  Cravath, 
consulting  engineers  of  Chicago,  has 
found  it  necessary  to  terminate  his  con- 
nection with  that  firm  and  move  to  Cal- 
ifornia owing  to  the  ill  health  of  one  of 
the  members  of  his  family. 

H.  M.  Gansman,  formerly  manager  of 
the  supply  division,  Philadelphia  dis- 
trict office  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  has  re- 
signed to  become  general  manager  of 
the  H.  C.  Roberts  Electrical  Supply 
Company,  Philadelphia. 

H.  F.  BrinckerholT,  who  has  been  in 
charge  of  the  Bluefield  and  Charleston 
(W.  Va.)  offices  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  has 
been  appointed  manager  of  the  supply 
division  of  the  Philadelphia  district 
office  of  that  company. 

Frank  F.  Fowlo,  a  member  of  the 
firm  of  Fowle  &  Cravath,  consulting 
electrical  and  mechanical  engineers  of 
Chicago,  has  formed  a  new  consulting 
firm,  known  as  Frank  F.  Fowle  &  Com- 
pany, owing  to  the  discontinuance  of 
the  partnership  of  Fowle  &  Cravath  on 
account  of  the  ill  health  of  one  of  the 
members  of  Mr.  Cravath's  family, 
which  has  forced  him  to  move  to  Cali- 
fornia. The  advisory  services  of  Mr. 
Cravath  in  illuminating  engineering 
will  still  be  available,  and  he  has  re- 
tained a  connection  with  the  new  firm 
for  that  purpose. 

A.  W.  K.  Billings  of  Barcelona,  Spain, 
is  visiting  this  country  on  a  business 
trip.  Since  1912  Mr.  Billings  has  been 
closely  identified  with  extensive  hydro- 
electric work  at  Barcelona  as  manager 
of  construction,  managing  director, 
vice-president  and  consulting  engineer 
of  the  Ebro  Irrigation  &  Power  Com- 
pany, Ltd.  During  the  war  he  was  in 
charge  of  naval  aviation  construction 
in  Europe  and  was  promoted  to  the 
rank  of  major.  For  distinguished  serv- 
ices in  this  work  he  was  enrolled  in 
the  Legion  of  Honor  and  received  the 
navy  cross.  Prior  to  his  work  in  Spain 
and  elsewhere  for  the  Pearson  interests, 
Mr.  Billings  spent  two  years  in  Pitts- 
burgh and  ten  years  in  Cuba  on  power- 
plant  construction  and  two  years  in 
New  York  as  engineering  manager  of 
J.  G.  White  &  Company,  Inc.  In  1917, 
before  entering  the  United  States  army. 
Mr.  Billings  maintained  a  consulting 
office  at  115  Broadway,  New  York  City. 
His  address  while  in  the  United  States 
will  be  the  Engineers'  Club,  New  York. 


Cordon  Campbell,  president  and  gen- 
eral manager  of  the  Edison  Light  & 
Power  Company,  York,  Pa.,  and  also  of 
the  York  Railways  Company,  who  waa 
appointed  vice-president  of  the  Munici- 
pal Service  Company,  Philadelphia,  and 
moved  from  York  to  Philadelphia  in  the 
latter  part  of  1919,  has  recently  moved 
back  to  York.  This  move  has  been 
found  necessary  in  order  that  he  may 
devote  all  of  his  attention  to  the  York 
electric  light  and  railway  properties. 
Mr.  Campbell  became  identified  with  the 
York  properties  in  1908.  Before  that 
he  was  associated  with  public  utilities 
ir.  Denver,  Col.;  Newark,  N.  J.;  Provi- 
dence, R.  I.,  and  Washington,  D.  C.  Mr. 
Campbell  has  devoted  a  great  deal  of 


his  time  to  association  matters  in  re- 
cent years  and  has  ser\'ed  as  a  member 
of  the  executive  committee  and  as  vice- 
president  and  president  of  the  Pennsyl- 
vania Street  Railway  Association. 

R.  S.  Whaley,  formerly  manager  of 
the  Rainier  Heat  &  Power  Company, 
Seattle,  Wash.,  has  become  vice-presi- 
dent and  manager  of  the  Power  Plant 
Engineering  Company,  Seattle,  Wash., 
which  company  has  recently  been  in- 
corporated to  design  and  install  power- 
plant  equipment. 


Obituary 


John  T.  Chambers,  chief  engineer  of 
steam-power  plants  of  the  Georgia 
Railway  &  Power  Company,  died  sud- 
denly on  Sunday,  Dec.  12.  Mr.  Cham- 
bers was  fifty-two  years  of  age  and  had 
been  associated  with  the  Georgia  Rail- 
way &  Power  Company  fur  twenty-nine 
years.  He  was  first  employed  as  an 
oiler  and  had  served  in  almost  every 
position  in  the  steam  stations,  being 
promoted  to  the  position  of  chief  engi- 
neer upon  the  retirement  of  Mr.  Blux- 
ham  several  years  ago.  Mr.  Chambers 
was  a  prominent  figure  in  central- 
station  activities  throughout  the  South. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies— Notes  on  Industrial  Activities 

and  Business  Methods 


Present  Lamp  Turnover  Policy 
to  Hold  in  1921 

LAMP  manufacturers  have  decided  to  pay  as  additional 
compensation  the  full  5  per  cent  on  the  list  value  of 
■^  B  agents'  sales  from  stock  in  the  coming  year.  This 
is  merely  a  continuance  of  the  policy  which  they  put  into 
effect  last  winter  but  which  they  had  expected  to  change 
for  the  year  1921  into  one  which  would  place  a  premium 
on  a  total  stock  turnover  of  six  times  in  a  year.  Had  the 
rider  gone  into  effect  as  proposed  the  additional  compensa- 
tion would  have  amounted  to  3  per  cent  on  the  list  value 
of  the  lamps  sold  from  B  agents'  stocks  plus  1  per  cent  on 
the  list  value  of  such  sales  on  a  total  stock  turnover  of 
five  times  in  the  year,  or  plus  2  per  cent  on  the  list  value 
of  such  sales  on  a  total  stock  turnover  of  six  times  in 
the  year. 

The  question  of  stock  turnover  is  still  one  of  vital  im- 
portance in  the  eyes  of  the  lamp  manufacturer  because 
of  his  heavy  capital  investment  in  distributed  stocks,  and 
it  is  felt  that  still  more  time  is  needed  in  which  to  gather 
data  relative  to  additional   compensation   and   turnover. 


Appliance  Sales  in  Northwest  Below 
1919  Holiday  Volume 

ELECTRICAL  jobbers  and  dealers  in  the  Northwest,  as 
a  whole,  are  of  the  opinion  that  this  year's  holiday 
appliance  sales  volume  will  be  light — that  it  \vill 
show  a  considerable  dropping  off  as  compared  with  the 
volume  at  this  time  for  several  years  past.  Their  opinions 
are  predicated  on  several  more  or  less  obvious  reasons. 
For  instance,  Seattle  and  the  Puget  Sound  section,  not 
unlike  other  sections  of  the  country,  are  still  wallowing 
in  the  trough  of  the  so-called  reconstruction  period.  Gen- 
erally speaking,  industry  and  business  are  quiet.  The  mills 
and  logging  camps  are  either  closed  down  or  are  running 
close-reefed  because  of  the  high  cost  of  manufacture  in  the 
face  of  a  falling  market.  The  shipyards  in  this  district, 
from  all  appearances,  are  "through" — at  least  for  the  time 
being.  There  is  a  surplus  of  labor,  both  skilled  and  un- 
skilled, and  the  number  of  unemployed  is  being  daily  aug- 
mented by  release  of  men  from  the  logging  camps,  mills, 
factories,  machine  shops,  boiler  works  and  like  institutions. 

The  above  facts,  in  connection  with  an  imminent  cut  in 
wages,  have  tended  to  discourage  buying  at  Christmas  time 
which  might  be  construed  as  non-essential.  It  is  conceded 
that  electrical  domestic  appliances  are  practical,  efficient 
and  much  to  be  desired  and  also  that  they  do  not  come 
under  the  head  of  luxuries.  However,  by  the  rank  and  file 
of  wage  earners,  men  who  live  from  a  monthly  or  weekly 
salary,  these  same  appliances  are  not  considered  essentials. 
Therefore  they  will  not  buy  them  in  the  face  of  their  own 
uncertain  financial  condition.  The  prevailing  opinion  that 
prices  of  electrical  merchandise  are  high,  considering  re- 
cessions made  in  other  lines,  is  another  deterrent  factor. 

Jobbers  and  dealers  in  the  smaller  towns  and  rural  com- 
munities especially  have  been  conducting  sales  campaigns 
on  electrical  appliances  with  fair  results.  Reports  from 
several  different  sections  in  this  district  state  that  wash- 
ing machines,  vacuum  cleaners  and  socket-device  heaters 
are  moving  very  satisfactorily.  Ironing  machines  also,  while 
new  or  comparatively  so  in  this  territory,  are  showing  a 
good    movement   considering    their   price.      With    but    few 


exceptions,  the  small-tovm  dealers  report  that  they  have 
no  particular  trouble  in  obtaining  sufficient  stocks  to  meet 
their  demands  and  that  replacements  come  through  well. 

Oregon  stocks  of  heating  appliances  in  general  are  in 
good  condition,  both  with  the  jobbers  and  with  the  dealers. 
Some  lines  of  hollow  ware,  such  as  percolators,  toasters, 
etc.,  are  scarce,  however,  and  will  be  off  the  market  before 
the  holiday  season  is  over.  Stocks  of  waffle  irons  are 
entirely  depleted  in  some  instances.  Supplies  of  electric 
irons  are  in  satisfactory  shape  and  should  be  ample  for 
the  holiday  trade.  The  demand  for  heating  appliances  is 
increasing  appreciably,  but  is  not  what  it  was  a  year  ago. 


Tape  Producers  Look  for 
Good  Year  Ahead 

DESPITE  recent  declines  in  tape  purchases  manufactur- 
ers of  both  friction  and  compound  tape  will  undoubt- 
edly close  the  year  with  a  large  gain  in  total  business 
handled  over  1919.  Deliveries  are  now  easy  as  in  many  other 
lines.  An  optimistic  tone  pervades  the  market  with  re- 
gard to  next  year's  sales,  even  though  inquiries  and  orders 
are  at  present  running  low.  It  is  felt  that  the  necessities 
of  the  coming  year  will  require  the  placing  of  substantial 
orders  during  the  course  of  the  twelvemonth  period.  Some 
of  these  commitments  may  be  small  and  others  large,  but 
in  the  opinion  of  leading  sales  executives  little  reason  for 
pessimism   exists. 

Some  reduction  in  prices  is  expected  about  Jan.  1,  but 
it  is  hard  to  see  how  this  can  exceed  10  per  cent  in  view 
of  the  continuing  high  cost  of  labor,  fuel,  transportation, 
whiting,  surphur  and  some  other  material.  Sharp  as  have 
been  reductions  in  cotton  cost,  these  have  been  insufficient 
seriously  to  affect  the  manufacturing  expense  in  friction- 
tape  and  rubber-tape  production.  Overhead  costs  continue 
at  high  levels  and  taxation  burdens  show  small  signs  of 
material  lightening.  The  outlook  for  immediate  business 
is  somewhat  uncertain,  but  it  is  believed  in  manufacturing 
circles  that  easier  prices  will  stimulate  orders  somewhat 
and  that  as  soon  as  buyers  realize  the  relations  of  various 
cost  factors  to  current  quotations  better  trade  will  be 
enjoyed. 

Raw-Pipe  Quotations  Only  Steel  Price 
to  Remain  Up 

OF  THE  steel  products  the  price  of  which  the  inde- 
pendent mills  were  keeping  any  distance  above  that 
of  the  United  States  Steel  Corporation,  pipe  alone  is 
said  to  remain.  Merchant  pipe,  on  the  supply  of  which  elec- 
trical rigid  conduit  depends,  is  enjoying  an  excellent  demand, 
and  the  independent  mills  are  still  able  to  maintain  their 
list  prices  about  $7  a  ton  over  the  corporation  list. 

Demand  for  rigid  conduit  in  the  electrical  trade  is  not 
very  strong.  Although  it  is  the  product  of  which  supply 
jobbers  have  experienced  the  most  difTiculty  in  acquiring  any 
kind  of  a  stock,  especially  in  the  1-in.  size,  producing  mills 
have  had  to  curtail  their  output  probably  to  the  extent  of 
20  or  25  per  cent  in  order  to  keep  their  production  down 
on  a  level  commensurate  with  the  slackened  demand.  This 
demand  in  the  last  few  months,  however,  has  not  been 
steadily  decreasing,  but  has  fluctuated  up  and  down  in 
keeping  with  changing  activity,  each  valley  being  lower 
than  its  successor,  so  that  the  entire  trend  has  been  down- 
ward. 
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Demand  on  steel  and  iron  tube  products  is  still  very 
strong,  and  no  indication  of  a  let-down  is  seen  in  the  near 
future.  So  lon^  as  this  is  so,  just  so  long  will  the  ton- 
naKC  allotted  for  risid  conduit  be  relatively  small.  Manu- 
facturers' sales  of  conduit  in  the  past  year  would  un- 
iloubtedly  have  bet'n  larger  had  more  raw  stock  been  avail- 
able, but  at  the  same  time  jobbers  would  have  had  bigKer 
stocks  than  they  have  now.  As  it  was,  a  great  deal  of 
shopping  around  was  necessary  to  fill  orders,  and  generally 
depleted  stocks  resulted;  but  it  is  doubtful  whether  any 
real  amount  of  construction  was  held  up  because  there 
was  no  pipe  to  be  had. 

Considering  the  demand  still  existing  in  the  raw-pipe 
market  it  can  hardly  be  expected  that  prices  will  go  down 
to  any  extent  in  the  near  future,  even  for  rigid  conduit. 


Advances  in  \Vasluii«;->Iacliiiie  Costs 
in  Three  Years 

INASMUCH  as  so  much  is  heard  of  the  advances  which 
have  taken  place  in  the  price  of  washing  machines  in 
the  last  three  years  it  may  not  b?  amiss  to  reproduce 
some  figures  just  received  from  the  American  Washing 
Machine  Manufacturers'  Association.  This  association  real- 
izes, however,  that  list  prices  of  washing  machines  have  not 
followed  the  manufacturing  costs  in  proper  proportion  and 


.\VER.\GE.S  OF  PERCKNTACIKS  OF  INCREASE  SINCE 
SEI'TEMIIER.   1917 
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Labor 106 

Motom . .      39 
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that  with  the  hoped-for  decline  in  prices  there  is  a  great 
deal  of  slack  that  must  be  taken  up  before  list  prices  can 
be  reduced. 

The  accompanying  tabic  shows  the  averages  of  percen- 
tages of  increase  since  September,  1917.  for  the  various 
items  entering  into  the  manufacturing  cost  of  a  washing 
machine.  The  average  increase  in  list  prices  of  the  fin- 
ished machine  is  given  as  59.6  per  cent. 


Electric  Truck  Iiwiustry  Is 
Growing  KapiiUy 

MANUFACTURERS  of  electric  trucks  almost  with- 
out exception  are  enthusiastic  regarding  the  possi- 
bilities for  business  that  are  developing  in  line  with 
the  increase  in  transportation  by  electric  vehicles  through- 
out the  country.  One  of  the  leading  makers  reports  th;- 
best  sales  of  electric  trucks  this  year  in  the  history  of 
the  business,  and  this  statement  finds  an  echo  with  sev- 
eral others.  A  reliable  estimate  of  the  number  of  electric 
trucks  sold  in  this  country  during  1920  places  the  total  at 
about  5,000.  with  an  estimated  value  of  $22,000,000.  Of 
this  number  about  600  are  accounted  for  by  the  metropoli- 
tan district  of  New  York  City  alone,  proving  the  latter  to 
be  the  largest  single  market  for  vehicles  of  this  type  at 
present. 

Tiiere  are  approximately  5,000  electric  trucks  in  use 
in  the  latter  district  at  present,  representing  about  10  per 
cent  of  the  total.  Within  ten  years,  it  is  stated,  the  num- 
ber of  electric  trucks  in  use  in  the  city  will  from  present 
indications  surpass  the  gasoline-driven  vehicles.  In  line 
with  the  excellent  prospects  for  sales  that  are  seen  next 
year  at  least  two  of  the  large  manufacturers  are  increas- 
ing their  production  facilities  sufficient  to  allow  an  annual 
output  of  1,500  trucks  each. 

Production  conditions  with  respect  to  labor  and  raw  ma- 
terial  are  favorable,   so   that  deliveries  in   general   can  be 


made  within  five  to  eight  weeks.  No  trouble  is  experienced 
in  obbiining  motors,  it  is  stated,  while  truck  batteries  can 
be  supplied  in  two  or  three  weeks.  The  supply  of  batteries 
of  this  type  incidentally  is  plentiful,  as  production  has  not 
been  affecte<l  by  the  falling  off  in  demand  for  starting  and 
lighting  sets  on  behalf  of  pleasure  cars.  Prices  of  trucks 
have  undergone  no  change,  and  manufacturers  state  that 
price  reductions  are  out  of  the  question  for  the  immediate 
future. 

An  interesting  sidelight  on  the  electric  truck  industry 
is  the  campaign  of  education  which  is  being  carried  out 
by  manufacturers.  One  of  the  latter  recently  sent  out  ii 
questionnaire  to  users  of  commercial  trucks  asking  their 
attitude  toward  the  electric  vehicle.  Replies  from  non-users 
of  these  trucks  indicate  that  ignorance  is  the  chief  obstacle 
to  their  wider  use.  Within  the  past  twelve  years,  this  com- 
pany reports,  85  per  cent  of  its  sales  have  resulted  in  repeat 
orders. 

Metal  Market  Situation 

IN  CONTRAST  with  last  week's  condition  of  comparative 
stability  in  the  copper  market  this  week  shows  recessions 
below  the  price  of  14  cents  on  the  part  even  of  some 
producers.  These  are  offering  metal  at  13.75  cents  for 
delivery  over  the  remainder  of  the  year,  but  the  run  of  large 
producers  in  general  will  not  shade  the  price  of  14  cents.  In 
the  outside  market  there  is  a  small  amount  of  copper  for 
sale  as  low  as  1.3.50  cents  f.o.b.  refinery  for  prompt  and 
Oecember  delivery,  but  the  amount  is  limited.  For  first- 
quarter  use  the  seconds  have  little  copper,  and  that  is  hold- 
ing at  1.3.75  cents.  Producers  are  holding  14  cents  as  a 
ruling  price  for  early  1921  copper. 

There  is  little  buying  of  the  red  metal.  Domestic  con- 
sumers are  operating  at  greatly  reduced  capacity,  and  brass 
mills  are  not  buying  at  anything  like  their  accustomed 
level.  Mines  in  Butte  are  reported  to  have  posted  notices 
announcing  a  shutdown  as  the  alternative  to  the  reduction 
of  wages,  this  decision  to  take  effect  Jan.  2. 

The  American  Smelting  &  Refining  Company,  which  has 
for  many  years  marketed  along  with  its  owm  copper  the 
copper  of  other  companies  whose  product  is  treated  in  its 
refineries,  announces  that  this  practice  will  be  discontinued 
and  that  hereafter  it  will  sell  only  its  own  copper,  just  as  it 
has  heretofore  sold  only  its  own  lead,  spelter,  tin,  silver, 
gold  and  other  metals. 

As  a  consequence  the  Utah  Copper  Company,  the  Ray 
Consolidated  Copper  Company,  the  Chino  Copper  Company, 
the  Nevada  Consolidated  Copper  Company,  the  Chile  Copper 
Company,  the  Kennecott  Copper  Corporation  and  the  Braden 
Copper  Company,  whose  product  in  the  past  has  been  sold 
through  the  American  Smelting  &  Refining  Company,  will 
have  as  their  selling  agent  after  Jan.  1  the  firm  of  Guggen- 
heim Brothers. 

Lead  continues  inactive,  although  inquiries  for  delivery 
for  the  first  few  months  of  1921  have  increased.  There  is 
little  disposition,  however,  to  quote  for  these  futures.  The 
official  Eastern  price  is  5  cents,  but  the  outside  market  is 
4.60  to  4.70  cents  for  prompt  and  December. 
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The  Week 

EV  TRADE 


WITH  the  assistance  of  a  holiday  demand  jobbers  and 
dealers  are  still  doing  business.  There  is  a  constant 
amount  of  additional  wiring  required  for  lighting 
and  power  circuits,  but  not  a  heavy  demand  for  motors  and 
other  apparatus.  Stocks  of  motors  are  better  and  deliveries 
quicker.  Jobbers  are  not  augmenting  any  of  their  stocks 
just  before  inventory  period,  but  are  pushing  sales  in  an 
endeavor  to  lower  them.  They  are  meeting  with  more  or 
less  success,  depending  on  the  effort.     Building  is  quiet. 

It  seems  to  be  no  harder  to  make  collections  than  it  has 
been,  but  conditions  in  the  money  market  will  permit  of  no 
let-down  in  the  energy  required  in  following  accounts. 

Prices  quoted  below  are  those  holding  at  the  opening  of 
business  on  Monday  morning  last. 


NEW  YORK 


Little  or  no  charge  is  evident  iu  trade  conditions  here, 
quietness  being  still  the  prevailing  feature  of  the  industry. 
Jobbers  apparently  expect  no  increase  in  demand  for  some 
time  to  come  and  are  concentrating  their  efforts  upon  sales 
of  various  small  items  which  have  a  fair  movement.  This 
is  meeting  with  some  success,  for  though  sales  of  staple 
articles,  such  as  wire,  loom,  tape,  cords,  cable,  etc.,  are  at 
a  minimum,  there  is  enough  of  the  so-called  "fill-in"  variety 
of  goods  sold  to  total  a  fair  volume  of  business  with  many 
houses. 

Stocks  are  being  gone  over  carefully  with  the  end  of  the 
year  at  hand,  and  jobbers  are  holding  their  inventories 
down  as  low  as  possible.  The  policy  of  interchanging 
stocks  is  aiding  in  this  respect.  Collections  show  no  change 
but  must  be  pushed  hard  and  closely  to  being  results.  A 
feature  of  the  price  situation  is  the  wide  range  shown  in  the 
quotations  of  jobbers  on  most  items,  indicating  the  vari- 
ance of  such  conditions  as  demand,  pressure  to  liquidate, 
condition  of  stocks,  etc. 

Reports  on  the  volume  of  business  done  by  dealers  at 
present  vary  considerably,  but  from  all  accounts  the  Christ- 
mas trade  will  not  show  so  large  a  total  as  in  past  years. 

Rubber-Covered  Wire. — The  situation  remains  unchanged, 
with  stocks  too  large  on  the  whole  for  the  present  weak 
condition  of  this  market.  No.  14  in  quantities  of  10,000 
ft.  is  quoted  at  prices  ranging  from  $8.50  to  $9.50. 

Tape. — Though  some  jobbers  are  making  fairly  good  sales 
to  industrials,  general  tape  demand  is  off  and  the  supply 
is  plentiful.  In  100-lb.  lots  friction  tape  ranges  from  46 
cents  to  55  cents  per  pound,  and  rubber  from  45  cents  to 
50  cents  per  pound. 

Non-Metallic  Flexible  Conduit. — Demand  is  poor  both  with 
manufacturers  and  jobbers.  Stocks  are  well  filled.  In 
quantities  of  1,000  ft.,  i^-in.  brings  from  $3.25  to  $4.50  per 
100  ft.,  and  }-in.  from  $3.50  to  $4.50  per  100  ft. 

Lamp  Cord. — Almost  no  demand  exists  in  this  territory 
and  stocks  are  too  large.  In  500-ft.  quantities  from  $19.50 
to  ^28.50  per  1,000  ft.  is  asked  for  No.  18  twisted. 

Porcelain. — Demand  has  fallon  off  to  such  an  extent  that 
jobbers'  shelves  are  fairly  well  stocked  except  for  3-in.  tubes. 
In  barrel  lots  3-in.  tubes  are  worth  from  $11  to  $16.50 
per  1,000,  two-wire  unglazed  cleats  from  $21  to  $23.50  per 
1,000  and  "Nail-it"  knobs  $32  per  1,000,  net. 

Outlet  Boxes. — Demand  is  reported  very  slow  with  stocks 
well  filled.  In  quantities  of  100  the  discount  quoted  by 
jobbers  on  black  ranges  from  23  to  30  per  cent  and  on 
galvanized  from  15  to  25  per  cent. 

Flashlights. — Demand  on  behalf  of  the  temporary  Christ- 
mas trade  is  reported  as  considerable,  and  sales  of  separate 


batteries  and  cases  are  good  too.     The  supply  is  plentiful 
with  no  change  in  prices. 

Safety  Switches. — Althougn  some  jobbers  are  maKing 
good  sales,  the  general  demand  is  light  owing  to  lack  of 
building  work.  Stocks,  while  not  large,  are  considered  ade- 
quate.    Prices  remain  steady. 


CHICAGO 


Christmas  sales,  in  point  of  number,  are  about  up  to  last 
year's  figure,  but  the  average  value  and  resultant  total  in 
money  is  much  less.  In  the  field  of  household  appliances 
trade  is  inclining  to  the  lower-priced  items.  Dealers  are 
watching  reduction  of  their  stocks  complacefitly,  showing 
but  little  disposition  to  refill  their  shelves.  The  general 
disposition  is  to  permit  inventories  to  get  as  low  as  pos- 
sible. The  jobber  and  the  manufacturer  are  feeling  this  in 
the  reduced  number  of  orders  being  booked.  Reduced  out- 
put on  the  part  of  manufacturers  of  nearly  all  lines  to  pro- 
tect their  own  finished-stock  inventory  is  the  order  of  the 
day. 

Credits  are  being  very  closely  scanned.  Collecti(Jhs  range 
around  sixty  days,  which  is  not  so  good  as  the  same  figure 
a  month  ago,  for  the  gross  amount  outstanding  is  getting 
lower  and  energy  expended  in  collecting  is  increased.  It  is 
generally  felt  that  by  the  middle  of  January  a  definite  trend 
toward  normal  business  will  have  been  established. 

Wire — Prices  fluctuate  badly.  The  quotation  on  bare 
copper  wire.  No.  8,  in  1,000-lb.  lots,  is  18J  cents.  Weather- 
proof in  similar  quantities  is,  for  the  No.  6  triple-braided, 
23  cents  per  lb.,  and  for  the  No.  8,  23J  cents.  Demand  is 
light,  material  for  maintenance  purposes  only  being  bought. 

Poles — As  is  usual  at  this  time,  a  minimum  of  shipments 
is  being  made.  Producers  are  active  in  accumulating  stock 
in  the  woods  and  in  many  cases  are  operating  at  lower  labor 
cost  than  last  year.  With  the  price  of  all  lumber  products 
reduced  nearly  50  per  cent,  it  is  reasonable  to  look  for 
cheaper  pole  quotations  before  spring  business  opens  up. 
Transportation  cost  will  remain  high. 

Insulators. — This  is  the  one  item  in  which  a  definite  short- 
age still  exists.  Production  is  not  yet  able  to  supply  cur- 
rent demands  on  glass,  and  back  orders  are  being  carried 
in  large  volume.  Prices  are  firm.  Porcelain  stock  remains 
almost  unobtainable.  Deliveries  on  small  sizes  of  porcelain 
line  insulators  are  upward  of  four  months  in  arrears,  and 
the  heavy-strain  types  are  in  much  worse  shape.  No  real 
relief  from  this  condition  seems  in  sight. 

Locust  Pins. — These  are  in  plentiful  supply.  Slight  price 
revisions  have  been  made,  downward  on  the  larger  sizes  and 
upward  on  the  small  size,  the  net  result  being  to  leave  the 
line  practically  unchanged.  This  is  another  item  which  it 
seems  that  lower  costs  in  the  wood  production  field  should 
affect. 

Heating  Appliances — Total  retail  sales  in  the  various 
items  of  this  line  are  good,  but  dealers  are  showing  no 
desire  to  replenish  stocks.  Curtailed  output  is  reported  by 
most  manufacturers.  At  least  two  manufacturers  have 
issued  advanced  price  lists  on  scattered  items,  the  result 
being  an  immediate  decrease  in  sales. 

Household  Appliances. — Sales  at  retail  in  comparison  with 
lower-priced  electrical  goods  are  light.  Manufacturers  re- 
port but  few  orders  from  jobbers.  Sewing-machine  sales 
are  particularly  light,  and  one  maker  has  made  a  special 
price  concession  for  a  limited  time.  Demand  for  guaranteed 
prices  is  widespread  and  insistent.  Washing-machine  sales 
arc  good. 

BOSTON 

Business  continues  in  moderate  volume.  In  some  quarters 
a  better  feeling  is  reported,  although  it  has  not  yet  been  re- 
flected in  much  new  buying.  Most  jobbers  will  be  occupied 
into  the  now  year  filling  back  orders.  Prices  are  holding 
steady  for  the  most  part.  Collections  are  slow,  but  some  im- 
provement is  mentioned  in  central-station  settlements.  In 
some  of  the  so-called  "one-industry"  towns  where  local 
manufacturing  plants  are  shut  down  or  running  on  short 
time  contractor-dealers  are  finding  it  hard  to  obtain  money 
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to  pay  for  Roods  received  from  the  jobbers.  Emphasis  upon 
the  undcrlyiriK  soundness  of  the  electrical  industry  is  widely 
prevalent  in  discussions  of  trade  conditions.  BuiUlinK  opera- 
tions are  not  keepinp  up  to  earlier  records  of  increase  over 
last  year,  though  the  total  for  1920  will  probably  exceed 
the  1910  figures  considerably  for  New  England  as  a  whole. 
Very  cautious  buying  is  the  policy  in  the  wholesale  field, 
but  with  the  turn  of  the  year  a  better  outlook  is  anticipated. 

Appliances. — Jobbers  do  not  appear  to  be  overstocked  in 
the  lighter  lines.  The  retail  trade  is  showing  excellent  re- 
sults. One  large  house  surpassed  last  year's  November 
sales  and  turned  over  a  healthy  output  for  early  December. 

Schedule  Material. — Ample  supplies  of  switches  and 
sockets  are  on  hand.  Prices  are  firm  and  the  demand  is 
moderate.  Until  building  picks  up  stocks  are  not  likely  to 
be  drawn  down  raj)idly  enough  to  cause  shortages. 

Wire. — Recent  declines  in  price  do  not  appear  to  have 
stimulated  the  demand,  although  a  routine  volume  of  sales 
of  rubber-covered  and  weatherproof  is  being  booked.  In 
1,000-ft.  lots  No.  14  rubber-covered  is  quoted  at  $9,  and  the 
weatherproof  base  continues  steady  at  23  cents. 

Motors. — Boston  stocks  are  spotty  as  to  smaller  sizes  of 
integral  ratings.  The  lull  in  demand  gives  more  time  for 
considering  motor  applications  from  the  engineering  stand- 
point, and  local  distributers  are  fairly  busy  with  proposition 
work.  Manufacturers  still  have  several  months'  orders  on 
hand  in  some  cases.  Second-hand  stocks  appear  to  be  in- 
creasing in  size. 

Portables. — Heavy  stocks  of  portables  are  evident  in  the 
retail  trade,  and  some  doubt  exists  as  to  price  stability  after 
Christmas.  Price  cutting  has  not  attained  the  proportions 
one  might  expect.  Plenty  of  lamps  are  reported  on  hand 
for  the  holiday  trade,  anil  with  the  coming  of  longer  days, 
the  fear  of  a  shortage  this  winter  appears  groundless. 

Rigid  Conduit. — Current  requirements  can  now  be  met 
with  little  ditliculty.  On  1-in.  pipe  prices  range  from  18 
to  19  cents  per  foot,  and  on  J-in.  pipe  from  about  9  cents 
to  10  cents,  in  large  quantities.  It  has  been  some  time  since 
shortages  of  fittings  have  been  general. 

Radiant  Heaters. — Unusually  mild  winter  weather  has 
helped  the  sale  of  these  devices.  Prices  are  steady,  with 
fair  stocks. 

Flexible  Armored  Conductor. — Quiet  sales  rule,  with  firm 
prices.  No.  14  single-strip  sells  at  $85  in  1,000-ft.  lots. 
Some  of  this  material  of  smaller  size  is  being  used  in  ex- 
posed wiring  for  public  telephone  stations. 


ATLANTA 


instances  of  this  material  being  unloaded  at  $85  per  1,000  ft. 
in  two-wire  No.  14  sizes.  The  laiger  jobbers  arc  holding  the 
price  steady  at  $95. 

Conduit. — Conduit  continues  to  move  fairly  satisfactorily, 
one  or  two  firms  reporting  their  stocks  somewhat  spotty, 
though  in  most  cases  ample  supplies  are  on  hand. 

Metal  Molding. — Repair  work  has  served  to  stimulate  the 
movement  of  this  specialty,  jobbers  reporting  it  moving 
more  actively  than  for  some  months  past.  Stocks  and 
shipments  are  reported  fairly  satisfactory. 

Christmas-Tree  Outfits. — An  unusual  demand  is  reported, 
the  stock  of  one  of  the  largest  jobbers  having  been  com- 
pletely exhausted.  The  eight-light  and  sixteen-light  sizes 
appear  to  constitute  the  fastest  moving  stocks.  Retail 
prices,  eight  light,  $5.50;  sixteen  lights,  $11. 

Domestic  Heaters. — The  high  price  of  fuel  has  served  to 
create  and  sustain  an  excellent  demand  in  this  line.  In 
fact,  present  indications  arc  that  this  season  will  be  a  record 
breaker.  Good  shipments  have  enabled  jobbers  to  hold  up 
their  stocks  fairly  well.  Retail  prices,  single  heaters,  $12; 
double  heaters,  $15. 

Mangles. — Heavy  sales  of  washing  machines  have  in  turn 
awakened  an  interest  in  mangles.  One  of  the  large  jobbers 
is  expecting  a  good  movement  after  the  first  of  the  year. 


It  is  felt  that  the  Foreign  Trade  Financing  Corporation, 
which  was  recently  formed,  will  aid  much  in  financing  exports 
of  agricultural  products  and  stimulating  the  movement  of 
crops,  and  this  will  undoubtedly  be  reflected  by  better  busi- 
ness conditions  throughout  the  section.  Building  activities 
continue  to  slump  and  little  or  no  construction  of  moment 
is  reported  this  month,  though  repairs  and  improvements 
are  being  undertaken.  The  opinion  is  freely  expressed, 
however,  that  the  slump  in  the  price  of  building  material 
will  stimulate  building  and  that  activities  in  this  line  will 
be  resumed  on  a  nearly  normal  basis  by  early  spring.  The 
Master  Builder's  Association  at  its  last  meeting  adopted 
a  new  wage  scale  for  the  coming  year.  This  is  consider- 
ably below  the  present  scale  but  still  approximates  an  in- 
crease of  100  per  cent  over  the  wage  paid  in  1916.  Un- 
doubtedly considerable  opposition  will  be  met  in  putting 
this  scale  into  effect.  All  lines  of  business  report  collections 
very  slow.  There  is  a  fair  amount  of  activity  reported  in 
the  Christmas  goods  line,  though  the  tendency  of  the  public 
is  to  hold  off  buying  until  after  the  first  of  the  year. 

Pole-Line  Hardware. — Slow  movement  and  heavy  stocks 
are  responsible  for  a  15  per  cent  reduction  in  price  just 
announced.  Some  jobbers  predict  that  this  reduction  will 
soon  be  reflected  in  the  price  of  other  steel  products. 

.Armored  Conductor. — .All  jobbers  report  heavy  stocks  on 
hand,  and  orders  are  coming  in,  but  slowly.  Some  of  the 
smaller  jobbers  are  heavily  stocked,  and  there  are  isolated 


ST.  LOUIS 


There  has  been  little  change  in  conditions  in  the  past 
week,  sales  of  staple  supplies  remaining  low  and  the  de- 
mands of  the  holiday  trade  partly  making  up  for  this  inac- 
tivity. Dealers  and  department  stores  report  that  retail 
buying  picked  up  considerably  during  the  week,  and  jobbers 
felt  the  effect  of  this  in  a  satisfactory  number  of  orders  for 
heating  appliances  and  hollow  ware.  They  have  been  able 
to  supply  this  demand,  with  the  exception  of  percolators, 
on  which  they  are  unable  to  get  delivery.  Prices  are  hold- 
ing firm  except  on  wire.  A  few  small  houses  are  makint' 
concessions  on  other  lines  because  of  a  need  for  cash,  but 
this  is  not  widespread  enough  to  hurt  the  market  to  any 
extent. 

Wire. — Quotations  are  nominally  on  the  23-cent  base,  but 
there  are  numerous  cases  of  sales  being  made  on  a  base  as 
low  as  19  cents  for  both  rubber-covered  and  weatherproof 
and  as  low  as  20  cents  for  magnet  wire.  Jobbers  continue 
to  carry  heavy  stocks  of  rubber-covered  and  weatherproof, 
but  their  stocks  of  magnet  wire  are  not  overlarge.  There 
is  very  little  demand. 

Sockets. — Jobbers  have  more  than  enough  to  take  care  of 
a  fairly  steady  demand.  Lighting  installations  and  addi- 
tions are  becoming  more  frequent  in  homes,  plants  and 
office  buildings  with  the  increase  in  the  hours  of  darkness, 
and  this  is  keeping  the  demand  fairly  strong.  Pull  sockets 
are  quoted  at  51  cents,  key  sockets  at  28i|  cents  and  keyless 
at  25  cents. 

Non-Metallic  Flexible  Conduit,— Jobbers  have  stocks 
slightly  over  normal  and  are  finding  their  interchange 
agreement  useful.  Demand  is  fair;  $33  per  1,000  ft.  in 
5,000-ft.  lots  is  a  representative  quotation  for  the  3^-in. 
size. 

Tape. — Demand  has  shown  a  slight  increase,  but  jobbers 
have  supplies  large  enough  to  take  care  of  it.  Both  friction 
and  rubber  tape  are  quoted  at  47  to  50  cents  per  pound. 

Fixtures. — Fixture  manufacturers  and  jobbers  report  that 
sales  of  the  staple  lines  of  fixtures  have  fallen  off  greatly 
but  that  this  has  been  made  up  by  the  increase  in  demand 
for  special  work.  Many  buildings  started  last  summer  are 
reaching  the  stage  where  lighting  fixtures  may  be  installed. 
A  slight  slump  is  looked  for  in  the  early  part  of  1921  when 
this  work  has  been  completed. 

Lamp  Cord. — Jobbers  have  large  stocks  and  demand  is  re- 
maining steady  though  below  normal.  The  silk  cord  is 
not  in  as  large  supply  as  the  cotton-covered.  No.  18  twisted 
pair  cotton-covered  is  quoted  at  $16.75  per  1,000  ft.  and  silk- 
covered  at  $21  per  1,0CJ  ft. 

Lamps Stocks  of  lamps  are  good  though  not  entirely 

complete.     Demand  is  growing  steadily  as  the  winter  sea- 
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son  advances,  though  it  is  not  expected  to  be  as  heav'y  as 
that  of  last  year. 

Fuse  Plugs. — Demand  is  remaining  normal  and  stocks  are 
ample  to  take  care  of  it. 


SAN  FRANCISCO 


Compared  with  conditions  of  December,  1919,  this  year 
records  a  very  marked  difference.  Last  year  stocks  were 
practically  non-existent  and  there  was  an  early  Christmas 
shopping  season,  whereas  this  year  there  are  not  only  big 
stocks  of  both  wiring  and  counter  material  but  the  buying 
public  is  holding  off  to  an  unprecedentedly  late  hour.  Collec- 
tions are  more  than  holding  their  own  because  tighter  con- 
ditions have  produced  more  vigilance  on  the  part  of  credit 
managers,  so  that  the  general  average  of  collections  is  still 
well  below  fifty  days.  New  credits  are  being  cautiously 
extended,  especially  in  districts  where  crops  have  been 
affected  by  weather  conditions  or  other  local  causes.  Credit 
managers  state  that  they  are  receiving  very  few  applica- 
tions for  credit  from  new  finns.  There  has  been  a  note- 
worthy effort  by  California  power  companies  to  market 
their  bonds,  especially  among  the  electrical  fraternity.  For 
years  lack  of  sufficient  money  has  hampered  the  extension 
of  much-needed  electrical  power,  but  it  seems  as  though 
the  answer  has  been  found  in  widespread  public  subscription. 

Motors. — For  the  first  time  in  sevei-al  years  factory  deliv- 
eries of  motors  are  more  than  keeping  pace  with  the  local 
demand.  The  deliveries  of  sizes  larger  than  10  hp.  are 
particularly  good.  After  years  of  shortage  there  are  plenty 
of  single-phase  motors  in  the  smaller  horsepowers.  How- 
ever, deliveries  of  two-phase  and  three-phase  motors  in  the 
o-hp.  size  are  still  slow. 

Lamps. — Lamp  stocks  are  very  good  and  jobbers  are  able 
to  keep  their  stocks  down  to  an  average  of  a  forty-five-day 
basis.  Dealers'  stocks  have  been  carefully  edited,  with  the 
result  that  they  are  not  topheavy  in  certain  sizes  and  are 
well  assorted. 

Conduit. — Building  operations  have  dropped  off,  and  there 
are  accumulated  stocks  on  the  Pacific  Coast.  These  are  not 
serious,  because  building  is  urgently  needed,  whatever  its 
cost. 

Vacuum  Cleaners. — Dealers  are  stocking  a  variety  of 
makes,  which  has  resulted  in  good  factory  sales  for  nearly 
all  manufacturers.  Prices  have  been  steady  with  little  like- 
lihood of  any  startling  recessions.  Christmas  sales  have 
been  disappointingly  low. 

Wire. — Rubber-covered  wire  stocks  are  good,  although  in 
some  of  the  larger  sizes  jobbers  report  considerable  accumu- 
lations. 

Schedule  Material. — While  the  housing  situation  is 
desperate,  it  is  felt  that  there  must  be  plenty  of  building 
to  meet  the  situation.  There  are  large  construction  plans 
for  the  near  future,  and  in  fact  it  is  estimated  that  there  is 
$10,000,000  worth  of  bank  buildings  alone  laid  out  for  the 
San  Francisco  Bay  region.  Schedule  material  is  beginning 
to  accumulate  in  the  jobbers'  stocks  because  of  better  fac- 
tory deliveries  and  a  marked  return  to  hand-to-mouth  buymg 
by  contractors.  Snap  switches  in  small  sizes  arc  moving 
well  after  several  years  of  comparatively  low  sales  in  com- 
parison with  push  switches. 


SEATTI.E— PORTLAND 

Business  in  Seattle  and  the  Puget  Sound  territory  during 
the  past  week  showed  no  improvement  worth  mentioning. 
Both  jobbers  and  dealers  state  that  without  a  doubt  this 
year's  Christmas  business  has  been  the  poorest  in  years. 
Stocks,  generally  speaking,  are  a  trifle  heavier  than  neces- 
sary because  of  the  increasing  unwillingness  on  the  part  of 
the  public  to  buy.  Building,  in  Seattle  particularly,  has 
virtually  stopped,  but  some  authorities  believe  it  will  revive 
around  inauguration  time.  Contractor-dealers  and  small 
dealers  are  being  hard  hit. 

Portland  district  reports  business  rather  slow;  in  fact, 
business   conditions   throughout   Oregon,   especially   in   the 


smaller  towns,  indicate  a  marked  slump  in  trade.  There 
seems  to  be  a  general  feeling  of  depression,  and  the  talk  is 
mainly  of  exceptionally  poor  business  for  the  next  few 
months.  The  principal  reason  for  this  condition  seems  to  be 
that  farmers  are  holding  their  wheat  and  fruit  waiting  for 
higher  prices,  thereby  tying  up  money  that  should  be  in 
circulation.  Moreover,  increases  in  freight  rates  have  seri- 
ously interfered  with  lumber  shipments  East  and  have 
resulted  in  shutting  down  many  mills.  The  wool  market  also 
is  in  very  poor  condition.  The  situation  in  regard  to  three 
of  the  leading  industries  of  the  section  has  affected  business 
conditions  very  seriously,  and  the  result  is  becoming  more 
apparent  each  week.  The  credit  situation  is  in  poor  condi- 
tion and  collections  are  kept  up  to  present  standards  only 
by  persistent  effort.  All  over  the  Northwest  there  is  a  con- 
siderable amount  of  idle  labor.  Contractors  in  this  territory 
state  that  business  is  quieting  down  appreciably,  with  the 
future  not  particularly  bright. 

Farm-Lighting  Plants. — From  all  over  the  Northwest 
come  reports  that  these  plants  are  not  moving  as  well  as 
expected.  In  nearly  every  locality  stocks  are  in  good  shape 
and  replacements  are  easy  to  make.  In  an  effort  to  improve 
sales  jobbers  are  guaranteeing  prices  on  plants  for  six 
months  so  that  the  dealer  and  purchaser  will  be  protected. 

Hollow  Ware. — Stocks  are  short  and  will  undoubtedly  be 
exhausted  when  Chi'istmas  sales  are  completed.  In  fact,  an 
extreme  shortage  in  percolators,  toaster  stoves,  etc.,  is 
apparent  at  pi'esent.  Stocks  of  electric  irons  are  in  good 
shape  and  the  movement  is  satisfactory. 

Fractional  Motors. — Stocks  are  improving  very  fast  and 
demand  is  light. 

Rubber-Covered  Wire. — During  the  last  five  weeks  prices 
have  dropped  25  per  cent  and  the  tendency  is  still  downward. 
Demand  is  exceptionally  light  and  stocks  are  becoming  well 
filled. 


I 


SALT  LAKE  CITY— DENVER 

One  of  the  most  hopeful  signs  of  this  stressful  business 
era  is  the  co-operative  effort  bankers  are  putting  forth  to 
prevent  excessive  liquidation  on  the  part  of  dealers  and 
jobbers.  They  are  showing  a  disposition  to  extend  time 
on  paper  to  the  point  of  extreme  leniency,  realizing  that 
stringent  measures  would  bring  about  a  general  condition 
of  business  demoralization.  The  Western  Branch  of  the 
Federal  Reserve  Bank  is  right  back  of  all  its  client  institu- 
tions in  this  constructive  movement.  Electrical  dealers  are 
making  vigorous  appeals  in  their  holiday  advertising  and 
seeing  to  it  that  electrical  merchandise  is  not  overlooked  in 
the  selection  of  gifts.  Useful  lines  are  being  especially 
featured,  eleventh-hour  Christmas  shopping  has  shown  a 
gratifying  increase  in  rural  districts,  and  the  response  is 
particularly  good.  Farmers  have  recently  received  substan- 
tial checks  for  their  beet  crop  and  are  showing  no  tendency 
to  hoard.  Business  has  experienced  a  noticeable  pickup  in 
rural  districts. 

Radiant  Heaters. — A  price  range  from  $12.50  to  $14  is 
being  advertised.  The  season  for  good  selling  is  past  and 
the  demand  is  off.  Dealers  are  pretty  well  cleaned  up  on 
stocks. 

Percolators. — This  line  is  in  especial  favor  as  gift  j  and 
they  are  reported  going  well  in  most  sections.  Dealers  are 
well  stocked,  and  prices  run  from  $12.50  to  $29.50. 

Waffle  Irons. — The  demand  is  rather  light;  the  average 
price  is  quoted  around  $20. 

Curling  Irons. — There  is  not  much  call  for  these  except 
among  well-to-do  persons;  a  range  of  price  is  from  $7  to  $8. 

Chafing  Dishes. — These  are  perhaps  the  most  popular  in 
the  hollow-ware  line,  especially  with  Christmas  shoppers, 
and  sales  are  good. 

Washers  and  Cleaners. — While  dealers  generally  have  been 
driving  hard  on  these  two  lines  in  all  their  selling  efforts 
the  i-esponsc  has  not  been  satisfactory.  Buyers  still  hesi- 
tate over  investments  involving  any  considerable  outlay  of 
money.  There  is  a  decided  disposition  to  wait  and  watch 
for  developments. 
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New  Apparatus  &  Appliances 

A  Record  of  Latest  Developments 

and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Clip  Connector  for  Large  Capacity  Inmp  by  modifying  the  magnetic-flux 

A  spring  clip  has  been  placed  on  the  l,t^""f"t  of  the  interior  coil  windinKs. 

market  by   the    Mueller   Electric   Com-  ^^^  ^'-'\"'*'   'i'f   "°  .T""'"^   P*"^^   ""'* 

pany,     Cleveland,     Ohio,     for     testing  ^^'^^^  '^^^  ^•^""  ^  "'• 


CABBIES  500  AMP.  WITHOUT  OVERHEATING 
OF  JOINT 

motors,  transformers,  etc.,  reriuirino:  up 
to  400  amp.  or  500  amp.  The  clip  is 
made  of  copper  containing  sufficient 
alloy  to  give  the  necessary  stiffening 
effect  when  combined  with  tho  reinforc- 
ing flanges  on  the  siiles.  There  are  no 
teeth  in  the  jaws,  but  a  sort  of  hair- 
lip  effect  is  used  to  hold  the  clip  onto 
a  stud  or  terminal.  The  opening  of 
the  jaws  is  sufficient  to  take  a  2-in. 
boiler  pipe,  and  the  pressure  exerted 
by  the  spring  is  about  .'iO  lb.  A  copper 
connection  shunts  the  hinged  joint.  This 
keeps  heavy  currents  away  from  the 
spring  and  prevents  its  overheating. 


Portable  Phase-Sequence 
Indicator 

To  enable  phas.^  sequence  to  be  de- 
termined easily  the  States  Company, 
Hartford,  Conn.,  is  placing  on  the  mar- 
ket a  light  and  compact  indicating  de- 
vice. It  is  so  designed  that  when  the 
phases  of  a  circuit  are  connected  to 
the  binding  posts  a  pilot  lamp  set  into 


LAMP  INDICATES   DIRECTION 
OF  PHASE  ROTATION 

a  recess  in  the  case  indicates  by  its 
brightness  or  dimness  the  direction  of 
phase  rotation.  A  push-button  in  the 
case  reverses  two  of  the  leads  and  pro- 
vides the  contrasting  indications  of  the 


Cigar  Lighter 

The  midget-type  cigar  lighter  de- 
veloped by  the  Duralectric  Corporation, 
Jamestown,  N.  Y.,  for  home  use  is  fin- 
ished in  mahogany  and  consumes  about 
20  watts.  This  type  is  built  for  110- 
115  volts  and  60  cycles. 


Meter-Reading  Device 

For  use  on  watt-hour  and  polyphase 
meters  the  Economy  Appliance  Com- 
pany,  Waterloo,    Iowa,   is   manufactur- 
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RECORDS  BEADING  AT  SPEXJIFIED  TIME 

ing  a  meter  reading  and  recording  de- 
vice. A  clock  is  provided  for  operat- 
ing the  device  at  any  specified  time  for 
recording  the  meter  reading  on  a  card 
especially  made  for  that  purpose. 


Watchman's  Clock  System 

The  E.  Howard  Clock  Company,  Bos- 
ton, Mass.,  has  developed  a  watchman's 
clock  system  requiring  but  two  wires 
per  circuit,  with  an  indefinite  number 
of  boxes  on  a  circuit  connected  in 
multiple,  each  making  its  own  distinc- 
tive number  record.  The  station  num- 
ber and  time  of  recording  are  shown  a- 
a  perforated  record  in  a  paper  dial. 


Automobile  Test  Set 

The  F.  B.  test  set,  manufactured  by 
the  F.  B.  Electric  &  Manufacturing  Co., 
Detroit,  Mich.,  consists  of  three  am- 
meters and  three  voltmeters  specially 
designed  for  use  in  making,  with  appa- 
ratus in  place,  necessary  tests  to  de- 
termine starting  and  lighting  troubles. 


Instruments  are  contained  in  one  case, 
with  which  go  two  sets  of  cables.  Zero 
center  correction  may  be  applied,  and  a 
special  scale  is  shown  in  different  colors 
and  special  markings  for  making  cad- 
mium tests. 


Mercury  Contactor  Fits  Fuse  Clips 

The  Absolute  Con-Tac-Tor  Company, 
127  North  Dearborn  Street,  Chicago, 
placed  on  the  market  a  hermetically 
sealed  circuit-breaking  device  which 
can  be  used  as  a  switch  or  to  make  and 
break  an  electric  circuit  rapidly.  The 
contactor  consists  of  a  glass  tube  con- 
taining a  certain  quantity  of  mercury, 
an   inert  gas   to  prevent  oxidation   or 


CAN  BE  BUILT  INTO  CONNECTOR 
OF  ELECTBIC  IBON 

combustion,  and  two  central  electrodes 
with  a  gap  between.  The  electrodes 
are  connected  to  outside  brass  caps  at 
each  end  of  the  tube.  The  simplest  type 
of  these  contactors  is  operated  by  being 
tilted  so  that  the  mercury  makes  and 
breaks  the  circuit  between  the  elec- 
trodes. 

In  the  relay  form  of  construction  the 
necessity  of  tilting  is  eliminated  by  the 
use  of  a  hollow  iron  cylinder  which  is 
lined  with  an  inner  sleeve  of  porcelain. 
The  gap  between  the  electrodes  is  in- 
side of  the  iron  cylinder,  which  is 
actuated  by  a  magnetic  coil  around  the 
glass  tube. 


Remote-Control  Panel  for  Radio 
Operation 

To  save  time  and  labor  in  the  opera- 
tion of  radio  sets  of  substantial  size, 
the  Wireless  Specialty  Apparatus  Com- 
pany, Boston,  is  just  placing  on  the 
market  a  remote-control  panel  designed 
to  pTOvern  important  circuit  adjustments 


APPARATUS  MAY  BE  INSTALLED  WHEBE 
CONVENIENT 

at  a  distance  from  the  main  apparatus 
assembly.  This  equipment  is  being 
marketed  for  2-kw.  sets,  is  being  built 
for  5-kw.  sets  and  may  be  built  soon  for 
units  up  to  30-kw.  rating. 
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MANUFACTURERS'  ACTIVITIES 

Record  of  Changes  Affecting  Sales  and  Distribution 

Together  with  Trade  Personals  and  Notes  on  Foreign  Trade, 

Jobbers'  News  and  New  Trade  Literature 


THE  MATTHEWS  ENGINEERING 
COMPANY.  Monroe  and  Kings  Street.  San- 
dusky, Ohio,  will  start  work  at  once  on 
the  erection  of  an  addition.  100  ft.  x  150  ft. 
to  cost  about  $75,000.  The  company  manu- 
factures isolated  electric  lighting  plants. 

THE  DUPLEX  STORAGE  BATTERY 
COMPANY,  Milwaukee,  organized  about  a 
vear  ago  with  a  capital  stock  of  $60,000, 
iias  filed  articles  of  incorporation  under 
the  laws  of  the  State  of  Delaware  with  a 
capital  stock  of  $350,000,  of  which  $70,000 
is  invested  in  Wisconsin.  The  company  has 
moved  its  works  from  Milwaukee  to  Beaver 
Dam,  where  it  occupies  the  former  fac- 
tory of  the  Beaver  Dam  Manufacturing 
Company,  which  it   has  remodeled. 

THE  GENERAL  IGNITION  &  B.A.TTERY 
COMP.-\NY,  ?.-)7  Florida  Street,  Milwaukee. 
Wis.,  is  erecting  an  addition,  two  stories, 
50  ft.  X  65  ft.,  to  its  plant  for  manufac- 
turing and  repairing  electrical  automotive 
devices,  storage  batteries,  etc. 

THE  BLACK  &  DECKER  MANUF.\C- 
TURING  COMP.\NY,  Towson  Heights.  Md., 
has  established  a  new  branch  office  at  303 
Penn  Avenue,  Pittsburgh,  Pa.,  in  charge  of 
W.  D  Royer,  formerly  sales  engineer  of 
the  Robbins  Electric  Company,  Pittsburgh. 
This  offlce  will  be  the  headquarters  for  the 
Black  &  Decker  sales  force  in  western 
New  York,  westtrn  Pennsylvania  and  the 
northwestern  part  of  West  Virginia.  A 
service  station  has  also  been  established 
at  the  .same  address. 

THE  WHITMAN  ELECTRIC  MANU- 
FACTURING COMPANY.  352  South  Ave- 
nue, Whitman,  Mass.,  has  enlarged  its 
plant  and  is  anticipating  manufacturing 
other  lines  of  electrical  supplies  in  the  near 
future.  Arrangements  have  been  made  by 
the  company  with  J.  J.  Wirtner.  Wells 
Fargo  Building,  San  Francisco,  to  act  as 
its  representative  on  the  Pacific  Coast.  Ne- 
gotiations are  under  way  at  the  present 
time  to  secure  a  representative  in  Chicago 
to  cover  that  district. 

THE  AJIERICAN  BLOWER  COMPANY, 
141  Broadway.  Ntw  York  City,  manufac- 
turer of  mechanical  draft  equipment,  fans, 
motors,  etc..  has  increased  its  capital  stock 
from  $1,500,000  to  $3,750,000.  The  com- 
pany has  plants  at  Green  Island,  N.  Y., 
and   Detroit,   Mich. 

THE  SIMMS  MAGNETO  COMPANY, 
North  Arlington  Avenue,  East  Orange,  N. 
J.,  is  contemplating  increasing  its  cajiital 
.stock  from  $1,500,000  to  $2,000,000.  A  bond 
issue  of  $500,000  is  also  under  consideration. 

THE  \\'ESTINGHOnSE  UNION  BAT- 
TERY <-OMPANY,  Swissvale,  Pa.,  which 
now  occupies  three  stories  in  a  building  at 
tlie  plant  of  the  Union  Switch  &  Signal 
Company,  Swissvale,  It  is  reported,  con- 
templates the  erection  of  new  works  on 
iuljolnlng  property.  The  i)resent  plans 
provide  for  increasing  the  output  to  three 
times    the    present    capacity. 

E.  W.  CHARLAND.  Tllton.  N.  H.,  manu- 
factunr  of  mica  Insul.atlng  materials,  is 
enlarglnc  his  plant  and  Installing  new 
machinery  to  cut  and  to  grind  mica,  ^^^^en 
improvements  are  completed  1,000  lb.  of 
mica  washers  will  be  cut  per  day. 

THE  AMERICAN  BOSCH  MAGNETO 
CORPORATIO.V,  Sprlngllelrl,  .Mass.,  has  en- 
largtMl  Itssales  jiersonnel  at  both  the  branches 
and  main  ollli'e.  T.  C.  MiUe,  who  had  charge 
of  tho  New  York  branch,  has  been  advanced 
to  district  sales  manager  for  the  Eastern 
district.  W,  G.  Brown,  formerly  branch 
manager  at  Chicago,  has  been  made  district 
sales  manager  of  the  \VeHtern  district  M. 
Tost,  former  manager  of  the  Detroit  branch, 
haa  been  advance<l  to  district  salrs  man.iger 
for  the  Cenlral  district.  O.  S.  Slanl.y,  who 
formerly  acted  as  assistant  branch  manager 
of  the  New  York  branch,  has  been  made 
manager.  A.  K.  Cliambirs.  formerly  of 
general  sales  dcpartmi'nt  at  Sprlngneld, 
Mass.,  has  been  appolnterl  manager  of  the 
Chicago  branch.  R.  S.  Davy,  until  recently 
manager  of  the  Hethlelu-m  Motor  Truck 
Company  at  Allenlown,  Pa.,  has  boeti  ap- 
pointed  branch   manager  at   Detroit 


THE  V.\TTER  COMPANY,  Louisville. 
Ky.,  manufacturer  of  batteries,  etc..  has 
increased  its  capital  stock  from  $20,000  to 
$40,000. 

THE  NE  PAGB-MCKENNY  COMPANY, 
Seattle,  Wash.,  electrical  contractor  and 
manufacturer,  is  planning  to  erect  a  two- 
story  building,  61  ft  x  131  ft.  to  cost  about 
$40,000. 

THE  LOUISVILLE  ELECTRICAL  MAN- 
UFACTURING COMP.A.NY,  660  South  Sec- 
ond Street.  Louisville,  Ky.,  is  planning  to 
erect  a  new  plant,  60  ft  x  150  ft,  for  the 
manufacture   of   portable   electric   tools. 

THE  FR.\NKLIN  APPLIANCE  COR- 
PORATION, Elizabeth,  N.  J.,  has  filed 
notice  of  cliange  in  name  to  the  Franklin 
Conduits  Company.  The  company  manu- 
factures conduits  and  other  electrical  spe- 
cialties. 

LANDERS,  FRARY  &  CLARK,  New 
Britain,  Conn,  will  soon  begin  the  erection 
of  two  manufacturing  buildings,  one  50  ft. 
X    150    ft    and   the   other   50   ft    x    160   ft. 

THE    DE    FOREST    RADIO    COMP.4NY. 

1415  Sedgwick  Avenue,  New  York  City,  re- 
cently lost  its  plant  by  fire.  The  damage 
Is    estimated    at    about    $500,000. 

THE  BRENNER  M.A.NUF.\CTURING 
COMP.\XY,  19  Gray  Avenue,  Utica,  N.  Y., 
manufacturer  of  air  compressors,  etc..  has 
filed  notice  of  Increase  of  capital  stock  from 

$250,000    to    $500,000. 

THE  LE\A^S  &  ROTH  CORPORATION. 
Phlladelplila,  annoimces  a  change  in  name 
to  the  Electric  Power  Equipment  Corpora- 
tion. This  change  affects  the  name  only. 
The  personnel  practically  remains  the 
same,  as  does  the  sales  policy  and  manu- 
factured product.  All  apparatus  which  was 
formerly  manufactured  by  the  Lewis  & 
Roth  Corporation  will  hereafter  be  desig- 
nated as  "Elpeco  lines  of  equipment." 

THE  MERCURY  MANUF.\CTURING 
COMPANY,  4118  South  Halsted  Street.  Chi- 
cago, announces  that  ,T.  R,  Lewis  has  taken 
over  the  Cleveland  office,  succeeding  Con- 
rad Hibbeler,  now  in  ch.arge  of  the  Ne\\' 
England  territory.  Mr.  Lewis  has  been  with 
the  Cleveland  offio  as  a  salesman  for  a 
number  of  years.  He  will  be  assisted  by 
E.  S.  Dawson,  who  will  handle  the  Cin- 
cinnati  territory   as   well. 

THE  M.  W.  DUNTON  COMPANY,  150 
Niagara  .Street,  Providence,  R.  I.,  Is  moving 
into  a  new  factory  recently  purchased, 
where  it  will  h.-ive  five  times  the  space  it 
formerly   occupied. 

THE  AUTOM.ATIC  RECLOSING  CIR- 
CUIT BREAKER  COMPANY,  Columbus. 
Ohio,  announces  the  appointment  of  tlie  W. 
D.  Hammer  Company,  508  Traction  Termi- 
nal Building.  Indianapolis,  Ind.,  as  its  rep- 
resentative in  the  State  of  Indiana  and 
western    Kentucky. 

THE  LAKE  ENGINEERING  COMPANY 
announces  the  removal  of  Its  offices  to  53 
West  Jackson   Boulevard,  Chicago. 

THE  A\'ESTERN  ET-ECTRIC  COMP.ANY, 
195  Broadway.  New  York  City,  has  1  ased 
a  one-story  building  at  505  St.  Mark's 
Avenue,  Brooklyn.  The  building  contains 
about  20,000  sq.ft.  and  will  be  used  for 
general    works    service. 

STRAUSS  &  COMPANY,  306  West  Fifty- 
second  Street,  New  York  City,  have  leased 
the  iiropirty  at  621-23  West  Forty-s<con(l 
Street,  on  which  they  propose  to  establish 
a  new  ijlant,  Incluillng  an  electric  repair 
and  construction  de|>artment  The  company 
manufactures   metal   display   signs. 

THIC  AMERICAN  INSULATING  MA- 
ClIl.NERY  COMPANY,  Fairhlll  and  Hunt- 
ingdon Streets,  Philadelphia,  has  ni.d  nolle, 
of  Increase  In  capital  stock  from  $50,000 
to  $200,000. 

THE  .lOHN  E.  THROPP'S  SONS,  Lewis 
Street,  Trenton,  N  ,1.,  has  aceiuired  prop- 
erty In  the  vicinity  of  Fair  Street  for  future- 
extensions.  The  company  raanufactnns 
rubber  working  machinery,  mechanical 
stokers,   etc. 


THE  VIRGINI.V  ELECTRIC  &  MA- 
CHINE WORKS.  Charleston,  W.  Va.,  has 
filed  notice  of  increase  in  capital  stock 
from    $50,000   to    $100,000. 

THE  MUTUAL  ELECTRIC  &  MACHINE 
COMPANY,  Wheeling,  W.  Va.,  has  in- 
creased its  capital  stock  from  $100,000  to 
$500,000. 

THE  INTERNATIONAL  TIME  RE- 
CORDING COMPANY,  Binghamton,  N.  Y.. 
has  filed  notice  of  increase  in  capital  stock 

to  $2,075,000. 

THE  NORTH  AMERICAN  STORAGE 
BATTERY  COMPANY,  it  is  reported,  is" 
idanning  to  establish  a  plant  at  40  West 
Pratt  Street.  Indianapolis,  Ind.,  where  it 
has  leased  17,000  sq.  ft.  of  floor  space.  The 
company  proposes  to  manufacture  starting 
and  lighting  batteries  for  motor  cars  and 
batteries  for  electric  cars.  H.  E.  Von  Grim- 
menstein  is  president. 

THE  SUPERIOR  ELECTRIC  COM- 
PANY, Pittsburgh,  Pa.,  has  leased  a  three- 
story  building  at  8  South  Sixth  Street,  Phil- 
adelphia, which  win  be  used  as  a  branch 
factory.  Improvements  will  be  made  to  the 
building.  The  company  manufactures  elec- 
trical  specialties. 

THE  NOVELTY  ELECTRIC  SIGN  COM- 
PANY, 165  Eddy  Street,  San  Francisco,  has 
leased  a  one-story  and  basement  building 
to  be  erected  at  435-37  Turk  Street,  which 
win  be   used  for  extensions. 


Supply  Jobbers'  Notes 


THE  CAROLINA  STATES  ELECTRIC 
COMPANY,  which  was  organized  as  a  job- 
bing house  at  Charlotte,  N.  C,  last  April, 
has  made  unusual  progress.  Although  the 
company  has  devoted  its  attention  entirely 
to  the  states  of  North  Carolina  and  South 
Carolina,  it  has  developed  a  buslnesi  among 
central  stations,  industrial  plants  and  con- 
tr.actor-dealers  In  eight  months  which  has 
called  for  a  stock  exceeding  $150,000  and 
a  large  staff  to  handle  it.  It  was  originally 
intended  to  use  three  salesmen  in  soliciting 
business,  but  this  has  been  found  un- 
necessary owing  to  the  volume  of  orders 
that  have  been  received  by  mail.  Eugene 
B.  Graham,  vice-president  of  the'  Charlotte 
Supply  Company,  one  of  the  oldest  mill 
supply  houses  in  the  South,  is  president, 
and  H  T.  Long,  for  seven  years  with  the 
Westinighouse  Electric  &  Manufacturing 
Company  in  Charlotte  as  manager  of  the 
lamp  division,  is  vice-president.  J.  P.  Mc- 
Millan, for  eight  years  in  charge  of  the  sup- 
ply and  apparatus  dt-partment  of  the  West- 
inghouse  Electric  &  Manufacturing  Com- 
liany.  Is  secretary,  and  W.  A.  Emerson, 
formerly  In  charge  of  the  textile  motor 
division  of  the  Westinghouse  Electric  & 
Manufacturing  Company.  Is  treasurer.  The 
company  does  a  strictly  distributing  and 
jobbing  business  and  has  a  large  warehouse 
adjoining  the  offices  of  the  Southern  Power 
Company  at  Charlotte.  The  president  of 
this  company  Is  inactive-  owing  to  his  con- 
nection with  the  Charlotte  Supply  Com- 
pany, and  H.  T.  Long,  vice-president.  Is 
in  charge  of  the  company's  affairs. 


Foreign  Trade  Notes 


LACK  OF  FIRE-ALARM  SYSTEMS  IN 
SOUTH  .\MERICA.— George  Hough  Perry, 
director  general  of  the  American  National 
Expositions,  who  Is  In  Buenos  Aires,  Argeit- 
tlna,  eoni)ilettng  details  for  the  opening  of 
the  United  States  Manufactures  Kxiiosltlon. 
Mai-ch  4,  1921.  writes  that  there  Is  an  excel- 
lent opiiortunlty  for  .-\merican  manufac- 
turers of  fire-alarm,  flre-extlnguishlng  and 
Hrc-i)reventlon  apparatus  to  develop  trade 
In  South  .-Vmerlca.  In  Buenos  Aires,  with 
a  population  of  more  than  2,000.000.  Mr. 
Perry  states  there  is  no  electric  fire-alarm 
system. 

THE  MARCONI  A\nRELESS  TELE- 
GR.-\1'I1  CO.MPANY  OF  CANADA,  LTD., 
it  Is  announced,  has  effected  a  merger  with 
the-  Canadian  General  Electric  Company. 
Toronto,  Ontario.  This  follows  upon  the 
merger  effected  some  time  ago  in  the 
United  States  between  the  American  Mar- 
(-onl  Comi>any  anil  the  General  Electric 
<'om|>any  of  .America  under  the  name  of  the 
Radio  Corporation  of  America.  By  this 
merger  all  of  the  Marconi  Interests  In  the 
British  Empire  now  share  in  the  use  of 
all  wireless  patents  of  tfje  General  Elec- 
tric Company   of  America. 
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ELECTRICAL  GOODS  IN  SPAIN— The 
Dopurlmcnl  of  Commcror.  llun-au  of  For- 
elsn  and  Domestic  Commerce  Wash  Inst  on. 
n.  ('.  has  IsHUtil  Special  AK<-nts'  Scries 
No.  197.  entltleU 'Electrical  GockIm  In  Spain." 
It  Is  a  report  hy  Traile  Comml.s.slumr  P.  S. 
Smith  on  the  markets  for  electrical  (foods 
In  Spain  ami  ileals  with  existlni;  K'nt-rat- 
injf  plants,  projected  hydro-*'lectrlc  develop- 
ment.s.  electrical  manufacturing  and  the 
futur<'  of  the  Industry  In  that  country. 

1 1  EN  It  V  S.  MOOS,  director  tecnico. 
American  Machinery  Corporation.  Socledad 
Anonlma  Kspanola.  Zerrilla,  25.  Madrid,  has 
returned  to  Spain  to  present  to  Spanish 
users  American  machine  tools  and  machin- 
ery. While  In  America  Mr.  Moos.  In  be- 
half of  his  nssoclalcd  companies,  the  Amer- 
ican Machinery  Corporation.  S.  A.  B.. 
Madrid,  and  Sindlcato  de  Maqulnaria  Amer- 
icana. Bllboa.  has  made  arranRements  to 
rei>rescnt,  amonu  others,  the  foUowlnp 
manufacturers:  Cincinnati  Electric  Tool 
Company.  Cincinnati  Machine  Tool  Com- 
pany. Detroit  Electric  Furnace  Com- 
pany. Heald  Machine  Company.  Waison 
Stillman  Company.  United  Stati-s  LlRhl  & 
Heat  Corporation.  Curtain  Supply  Company 
and  Globe  Electric  Company. 


Trade  Publications 


} 


COAL  COMBUSTION. — "Automatic  Com- 
bustion Control."  descriptive  of  the  Gray 
system  of  automatic  control.  Is  beins  Issued 
by  the  Automatic  Fuel  Savlnp  Company. 
649   West   Washington   Boulevard,   Chicago. 

STEEL  POLES. — The  National  Tul>o 
Company.  Pittsburgh.  Fa.,  has  issued  ".Na- 
tional" bulletin  lie.  a  forty-sev.'n  page 
bool<let  on  "National"  tubular  steel  poli  s. 
With  attractive  photographs  of  Installations. 

CONT.\CTORS.  —  A  bulletin  describing 
the  "absolute  contactor,"  a  mercury -contact 
form  of  switch,  is  being  distributed  by  the 
Absolute  Con-Tac-Tor  Company,  127  North 
Dearborn  Street.  Chicago. 

LIGHTING. — A  second  set  of  lighting 
data  bulletins  has  been  issued  by  the  Edi- 
son Lamp  Works  of  the  General  Electric 
Company  as  part  of  the  company's  lighting 
data  library.  Thtse  compromise  bulletins 
L.  D.  115  to  124  Inclusive  covering  respec- 
tively lighting  of  armories  and  gymnasiums. 
the  Edison  "Mazila"  lamp  for  stereopticon 
service,  calculation  of  lighting  installations, 
tlie  history  of  the  incandescent  lamp.  thC' 
manufacture  of  the  Kdlscui  ".Mazda"  lami). 
lighting  of  coal  mines,  medical  lighting 
Including  hospitals  and  dental  uflices.  com- 
mercial photometry,  and  ligliting  of  shoe 
factories. 


New  Incorporations 


THE  BIGHEART  (OKLA.)  LIGHT  & 
POWER  COMPANY  has  been  incorpor- 
ated by  Horace  B.  Wild.  P.  J.  Minck.  both 
of  Blgheart.  and  J.  C.  Blankenship.  Yale, 
Okla.  The  company  is  capitalized  at 
$50,000. 

THE  GENERAL  RESEARCH  CORPO- 
R.\TION.  Providence.  R.  I.,  has  been  incor- 
porated with  a  capital  stock  of  $300,000  to 
manufacture  electrical  specialties.  The 
incorporators  are  Henry  C.  Hart,  Patrick 
Curran  and  Karl  Karkas,  147  Wheeler  Ave- 
nue. Cranston,  K,  I. 

THE  COW^.ES  ELECTRIC  COMPANY. 
New  Krilain.  Conn.,  has  l>een  incorporated 
by  W.  B.  and  C.  W.  Cowles  and  F.  J.  «". 
Ensworth.  all  of  New  llritain.  The  com- 
pany is  capitalized  at  $25,000  and  proposes 
to    manufacture    electrical    products. 

THE  WARE  ELECTRIC  COMP.VNT. 
Brockton.  Mass..  has  been  Ineoriiorated  by 
Charles  F.  Hutch,  .\rthur  O.  Cole  and  Her- 
man Dewhurst.  East  Bridgewater.  Mass. 
The  company  is  capitalized  at  $100.00ii  and 
proposes  to  manufacture  electrical  products. 

THE  EI-ECTRIC  RV.GULATOR  MANU- 
FACTURING COMP.XNY.  New  York  City, 
has  been  incorporated  by  J.  G.  Ilockman. 
M.  Samburg  and  .X.  M  Levy.  195  Chrystle 
Street.  The  company  is  capitalized  at  $100.- 
000  and  proposis  to  manufacture  electrically 
operated  regulating  apparatus  and  other 
equipment. 

THE  PERFEXTTION  ELEX^TRIC  EQUIP- 
MENT COMP.\NY.  Newark.  N.  J.,  has  been 
chartered   with   a   capital  stock   of   $30,000 


to  manufacture  electrical  products.  The 
Incorporators  are  C  C.  Farr  and  Edward  C. 
Daniels.  411  Halsey  Street.  Newark.  .N'    J. 

THE  INLAND  SPECIALTY  COMPANY, 
14C0  .North  Uobey  Street.  Cblcigo.  111.,  has 
Ijeen  incorporated  by  M.  Spoiand.  -N.  L 
Welllns  and  F  O.  Singer.  The  company 
Is  capitalized  at  $25.00(1  and  proposes  to 
manufacture  electrical    toys. 

THE  LINCOLN  LIGHT  CORPOR.VTION. 

Milwaukee.  Wis,,  has  been  organize  1  with 
a  cajiltal  stock  of  $250,000  by  Adolph  Her- 
bert and  James  .Mahler.  219  Twenty-eighth 
Street.  Milwaukee.  The  comiiany  proposes 
to    manufacture   generating   equipment. 


Construction 

News 


Projects,  Plans,  Bids  and  Contract: 
Contemplated  or  Under  Way 


New  England  States 

MANCHESTElt.  N.  H. — The  Manchester 
Traction.  Light  &  Power  Company  has  In- 
creased its  capital  from  $3,864,000  to  $4,- 
250.000,  the  proceeds  to  be  used  for  new 
construction    and    general    ftnanelng. 

CAMBRIDGE.  MASS.  —  Extensions  and 
Improvements    to    tl>e    power    house    of    the 

C.  A.  Cook  Company.  16  Osborn  Street,  will 
be  made  in  connection  with  a  plant  extcn- 
.'don  to  be  erected.  The  cost  is  estimated 
at  $30,000. 

NEWBURYPORT.  MASS.  —  The  New- 
burvport  Gas  &  Electric  Company  has 
applied  to  the  Department  of  Utilities  for 
permission  to  issue  $850,000  in  bonds  to  be 
used  for  expansion,  financing,  etc  A.  W. 
Wood  is  president. 

NORWICH,  CONlvT. — The  street-lighting 
committee  of  the  Chamber  of  Comercc  Is 
making  investigations  in  view  of  Installing 
an    ornamental    street-lighting    system.      R. 

D.  Judd  is  chairman  of   the  committee. 


BALTIMORE.  MD.  —  Plans  have  been 
filed  by  the  United  Railways  &  Electric 
Company  for  the  erection  of  an  addition 
to    Its    power    house    at    Light    and    Pleath 

Streets. 

CRISFIELD.  MD.— The  erection  of  the 
McCready  Memorial  Hospital  including  a 
42-ft.  X  45-ft.  power  house,  is  contemplated 
at  H  cost  of  alwjut  $200. ono.  Fyle  &  Brown 
109  .North  Dearborn  Street.  Chicigo  111  ', 
are   architects. 

FAIRMONT.  W.  VA.— The  Monongahcla 
\  alley  Traction  Company  contemplates  the 
erection  of  a  substation  and  extension  of 
high-tension  lines  from  Hutchinson  to 
Clarksburg. 

GRAFTON.  W.  VA.— The  city  omdali. 
plan  to  remodel  the  street-lighting  plant  at 
a  cost  of  about  $120,000.  S.  T.  Scanlon  Is 
engineer. 

CLARKSVILLE.     VA.    —    The    Roanoke 
River     Development     Company.     RIchmcmil 
contemplates   the   erection   of   a    hydro-ek-c- 
tric   plant   on   the   Itoanoke   River  at   BukeH 
Island. 

PORTSMOUTH.  VA— The  City  omdals 
contemplate  the  installation  of  an  electric 
power  plant.  J.  P.  Jervey  Is  city  manager 
and  W.  L.  Davis  Is  mechanical  engineer. 

RADFORD.  VA.— The  Norfolk  &  Western 
Railway,  care  of  J.  E.  Crawford.  Roanoke, 
conii-midates  the  erection  of  a  power  plant 
60  ft.  X  90  ft.  The  Installation  of  a  signal 
system  Is  also  planned. 


Middle  Atlantic  States 

BROOKLYN.  N.  Y.  — Plans  have  been 
prepared  for  the  Kings  County  Lighting 
Company.  New  Utrecht  Street,  for  the  erec- 
tion of  a  generating  plant  at  5402  First 
Avenue   to   cost   about   $25,000. 

BURDETT.  N.  Y. — The  village  officials 
have  been  granted  authority  by  the  State 
Public  Service  Commission  to  0|)eratc  an 
electric  lighting  plant  at  this  place  and  to 
secure  energy  from  Watkins  by  means  of 
a  transmission  line  in  Hector. 

rOUGHKEErSIE.  N.  Y. — Tlie  Central 
Hudson  Gas  &  Electric  Company  has  filed 
notice  of  incre.ise  of  $900,000  in  Us  capital 
for   general    expansion. 

RE.VDING.  PA. — The  Installation  of  an 
electrically  operated  water  purification  sys- 
tem is  planned  by  the  City  Council  at  a  cost 
of  about  $600,000.  E.  U  Neubling  Is  city 
water  engineer. 

WlLLI.\MSPORT.  PA. — Bids  will  be  re- 
ceived bv  H.  A.  Sterner,  secretary  of  the 
School  Board,  until  Jan.  13  for  furnishing 
and  installing  electric  light  ctiuipnunt  for 
the  Theodore  Roosevelt  and  the  Andrews 
G.   Curtln   Schools. 

B.M.TIMORE.  MD. — The  Potomac  Power 
&  Development  Company,  care  of  W.  H. 
Stlneman  and  A.  M.  Quick,  engineers.  41  < 
Equitable  Building,  has  had  preliminary 
plans  and  survevs  made  for  the  develop- 
ment of  a  project  to  include  the  erection  of 
a  dam.  1.200  ft.  long  and  65  ft.  high  .ind 
a  main  dam.  1.200  ft.  long  and  22  ft.  high: 
a  20  ono-hp.  power  plant.  Including  the  In- 
stallation of  five  5.000-hp.  vertical  turbines, 
generators  and  three-phase.  60-cycle.  13.200- 
volt  transmission  lines:  a  30.000-hp.  power 
plant  including  the  installation  of  five  700- 
hp.  vertical  turbines  and  generators ;  flood 
gates,    18   ft.   X  30  ft.,  etc. 

B.VLTIMORE.  MD.  —  The  Consolidated 
Gas  &  Electric  Company.  Lexington  Build- 
ing, is  arranging  a  construction  and  im- 
provement program  for  the  coming  year 
which  includes  $5,652,415  to  be  expended 
for  the  electrical  department 

BALTIMORE.  MD. — The  Lafayette  Mill 
&  Lumber  Company.  Pulaski  and  Lafayette 
Streets,  contemplates  the  erection  of  a  new 
powfr  house  at  its  property. 


North  Central  States 

READING.  MICH— It  Is  reported  that 
the  power  house  and  other  parts  of  the 
plan  of  the  Acme  Chair  Company  have  been 
destroyed  by  flre  causing  a  loss  of  about 
$150,000. 

TRAVERSE  CITY.  MICH.— The  city 
offlclals  will  have  plans  prepared  for  th<J 
erection  of  .a  500-kw.  steam-electric  power 
plant  to  cost  about  $90,000. 

CLEVELA.ND.  OHIO— M.  Makof.  3533 
Woodland  Avenue,  contemplates  the  erec- 
tion of  a  theater  .ind  oinee  building  at  a 
cost  of  about  $2,000,000.  The  company  also 
plans   to  generate   its  own   electricity. 

DECATUR.  IND— Bids  will  be  recelvea 
by  tlic  city  clerk  after  Jan.  1  for  the  erec- 
tion of  a  municipal  power  plant. 

CHICAGO.  ILL.— The  Sanitary  District 
of  Chicago.  900  Harper  Building,  contem- 
plates the  erection  of  a  power  house  at 
East  125th  Street,  to  cost  about  $538,000, 

RHEBOYGAN.  ■?\'1S.  —  The  Board  of 
nJucation  has  had  plans  revised  for  the 
erection  of  a  central  high  school,  and  bids 
will  be  received  about  Jan.  1  for  the  fll^t 
unit  Including  a  power  and  boiler  house. 
The  total  cost  Is  estimated  at  $1,250,000. 
Childs  &  Smith.  64  East  Van  Buren  Street. 
Chicago,   111.,  are  architects. 


Southern  States 

LENOIR,  N.  C. — The  Catawba  Valley 
Light  &  Power  Company,  Morgantown,  con- 
templates the  erection  of  a  hydro-cleclrlc 
plant  on  Wilson  Creek. 

GREER.  S.  C. — Bonds  to  the  amount  of 
$40,000  have  been  voted  for  the  erection 
of  a  transmission  line  from  this  place  to 
Fair  Forest  to  connect  with  the  lines  of  the 
Blue  Ridge  Power  Company. 

BOYNTON.  FLA. — Bonds  to  the  amount 
of  $10,000  have  been  voted  for  Improve- 
ments to  the  electric  light  plant,  etc. 

SARASOTA.  FLA. — Bonds  to  the  amount 
of  $35,000  have  been  sold  for  extensions 
to   the   municipal   electric    light   plant. 

ANNISTON.  ALA. — The  Alabama  Power 
Company.  Birmingham,  contemplates  the 
reconstruction  of  lis  Noble  Street  line  at  a 
cost  of  $40,000. 

SHLLINGTON.  TENN. — An  election  will 
be  held  for  the  purpose  of  submitting  to  the 
voters  a  proposition  to  issue  bonds  to  the 
amount  of  $20,000  for  the  erection  of  a  new 
electric  light  and  power  plant 

OKLAHOMA  CITY.  OKLyV. — Preliminary 
pl.ins  have  been  prepart-d  for  the  erection 
of  the  American  legion  Hospital  to  cost 
about  $2,000,000.  Plans  Include  a  1.000  hp. 
power  plant.  C.  P.  Nee<ler  and  M.  Jayne. 
Empress  Theater  Building,  are  associate 
architects. 

RANGER.  TEX. — The  Ret.iil  Merchants- 
Association  will  provide  funds  for  the  In- 
stallation of  fifteen  blocks  of  street-lighting 
system  at  this  place. 

S.\N  ANTONIO.  TEX.— The  Hot  'Wells 
Mineral  Bath  &  Hotel  Company  contem- 
plates the  erection  of  a  dam  across  the 
San  j\jitonio  River  for  a  hydro-electric 
plant  to  develop  140  hp.  Plans  Include  the 
Installation    of   four   tiirblnes. 
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SNYDER.  TEX. — The  Snyder  Utilities 
Company  contemplates  improvements  to  its 
electric  light  and  ice  plants. 


Pacific  and  Mountain  States 

SPOKANE.  WASH.  —  The  Washington 
Water  Power  Company  is  having  plans 
prepared  by  their  engineering  staff  for  im- 
mediate installation  of  a  hydro-electric 
plant  on  the  Spokane  River  to  generate 
14.000  hp.  Contract  for  a  hydraulic  tur- 
bine wheel  has  been  awarded  to  the  Will- 
iam Cramp  &  Sons  Ship  &  Engine  Building 
Company.  Richmond  and  Norris  Streets. 
Philadelphia,  Pa.  Other  contracts  for  gen- 
erators, electric  equipment,  power  house, 
etc.,  will  be  awarded  as  soon  as  plans  are 
ready  for  submission  to  contractors. 

WALLA  WALLA,  WASH.  —  The  City 
Council  recently  discussed  plans  and  speci- 
fications submitted  by  E.  B.  Hussey,  engi- 
neer, Seattle,  for  the  development  of  900 
hp.  on  Mill  Creek.  Mr.  Hussey  estimates 
the   cost   of  the    project   at   $381,000. 

.JEFFERSON,  ORE. — Preliminary  plans 
and  estimates  are  being  prepared  by  J.  H. 
Cunningham,  consulting  engineer.  Portland, 
for  the  erection  of  a  proposed  hydro-electric 
plant  to  develop  about  1,500  hp.  at  this 
place. 

KLAMATH  FALLS.  ORE. — The  city  bud- 
get of  1921  includes  $10,000  for  the  install- 
ation of  a  flre-alarm  system. 

PORTLAND,  ORE. — The  initial  move- 
ment by  residents  of  this  place  to  have 
all  electric  wires  placed  underground  has 
been  launched. 

BRIDGEPORT,  CAL. — The  Southern  Si- 
erras Power  Company,  Riverside,  has 
acquired  the  Lee  Vining  Creek  Falls  for  . 
hydro-electric  power  development.  The 
electrical  energy  to  be  generated  has  been 
estimated  at  from  10,000  hp.   to  20,000  hp, 

KERMAN,  C.\L. — An  election  will  be 
held  on  Dec.  27  to  vote  on  the  question 
of  forming  a  public  highway  lighting  dis- 
trict.    D.  M.  Barnwell  is  clerk. 

P.\SADENA,  CAL. — Announcement  has 
been  made  by  C.  W.  Koiner,  general  man- 
ager of  the  municipal  light  plant,  that 
enlargements  will  be  made  during  the  com- 
ing year  to  cost  about  $300,000. 

RIA'ERSIDE,  C.\L. — The  proposition  to 
develop  a  large  light  and  power  scheme  by 
Riverside,  San  Bernardino,  Redlands  and 
possibly  other  cities  is  under  consideration. 
Mayor  Porter  of  this  place  is  interested. 

SAN  FR.^NCISCO.  CAL.  —  The  Pacific 
Gas  &  Electric  Company  has  applied  to  the 
Railroad  Commission  for  authority  to  issue 
$10,000,000  in  bonds  to  carry  out  its  hydro- 
electric construction  program,  particulaiiy 
for  what  is  known  as  the  Pit  River  projects 
of  the  Mount  Shasta  Power  Corporation, 
a  subsidiary  of  the  Pacific  Company.  It  is 
also  estimated  that  betterments  and  addi- 
tions to  the  Pacific  Gas  &  Electric  Com- 
pany's property  for  the  years  of  1921  and 
1922   will  cost   in   excess   of  $20,000,000. 

SAN  FRANCISCO,  CAI-.— The  Sierra  & 
San  Francisco  Power  Company  and  the 
Pacific  Gas  &  Electric  Company  have  made 
joint  application  to  the  Railroad  Commis- 
sion for  certificate  of  convenience  and 
necessity  for  the  construction  of  a  power 
house  on  the  Stanilaus  River.  Plans  in- 
clude one  7,000-kva.  generator,  three  2,500- 
kva.  transformers  and  erection  of  an  18- 
mile  transmission  line,  having  a  voltage  of 
104,000  volts. 

SAN  FR.VNCISCO,  CAL,  —  The  Federal 
Telegraph  Company,  Hobart  Building,  Is 
having  plans  prepared  for  the  erection  of 
four  wireless  plants  in  the  vicinity  of  Palo 
Alto,  San  Diego  and  Los  Angeles.  Cal.. 
and  Portland,  Ore.  The  cost  Is  estima.tcd 
at  $500,000,   Including  equipment, 

GLOBE,  .ART?;. — City  Engineer  Genin 
and  other.s  conti-tnplate  a  visit  to  El  Paso, 
Ti^x.,  to  investigate  the  lighting  plan  for 
the  purpose  of  sicuring  suggestions  for  a 
street-lighting   sy.-Jtcm    at    this    place. 


AVONMORE,  ONT. — A  by-law  will  be 
submitted  to  the  ratepa.vers  on  Jan.  3  to 
vote  on  authorizing  the  borrowing  of  $9,000 
for   a  hydro-electric   plant. 

HUTTONVILLE,  ONT.  —  Residents  of 
this  place  have  petitioned  tlie  Brampton 
Hjdro  Commission  to  supply  them  witli 
power.  The  commission  estimates  that  the 
erection  of  a  new  line  will  cost  about 
$10,000, 


Canada 


GRANDE  I'R.MRIK.  ALTA.— The  plant 
of  the  Gr.'inde  Praiiie  Electric  Company 
will  be  taken  over  by  thi'  city  officials  on 
Jan.  1.  It  Is  also  plann(;d  to  purchase  gen- 
erator, exciter  and  transmission  equipment 
in  the  spring. 

PRINCE  GEORr;E.  B.  C.  —  C.  Gordon, 
president  of  the  Dominion  Ti'Xtile  Company, 
112  St.  James  Street,  Montreal,  Que.,  Is 
interested  In  a  project  whlcli  Includes  the 
erection  of  a  puin  and  paijci-  plant  at  this 
place  to  cost  about  $6,000,000  and  the 
development  of  power  on  the   Eraser  River. 

HALIFAX,  N,  S,  —  The  Nova  Scotia 
Power  Commission  contemplates  the  In- 
sinuation of  a   20,000-hp.  unit. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patent.^ 


(Issued   Dec.   7.   1920) 

1.360,999.  Electric  Heater:  Robert  P. 
Barnstead,  Boston,  Mass.  App.  filed  Oct. 
29,  1919.     Water  heater  cannot  burn  out. 

1,361,017,  Water-Heating  Attaciime.mt 
FOR  Internal-Combustion  Motors  : 
Oscar  B.  Clayton  and  George  T,  Ober- 
wetter,  Houston,  Tex.  App.  filed  Marcii 
16,  1920.     Operates  with  motor  at  rest. 

1,361,363.  Dynamo-Elekteic  Machine: 
James  Burke,  Erie,  Pa.  App.  filed  April 
23,  1917.  Compensated  machine  with 
commutating  poles. 

1.361.425.  Electrical  Connex;ting  and 
Supporting  Device  :  Ernst  C.  White.  New 
York,  N.  Y.  App.  filed  Jan.  10.  1920. 
For  hanging  and  connecting  fixture. 

1.361.426.  Electrical  Connecting  and 
Supporting  Device  ;  Ernest  C.  White, 
New  York.  N.  Y.  App.  filed  Jan.  17, 
1920.  Supports  and  connects  fixture  on 
wall. 

1,361,432.  Low-Potential  Electrical  S.ts- 
TEM  AND  Method  of  Charging  Same  : 
Hubert  K.  Wood,  Bayside,  N.  Y.  APP- 
filed  Nov.  23,  1917.  Charging  from  110 
volts    or    220    volts. 

1.361.436.  Magneto  :  Peter  P.  Bessy.  Whit- 
ing, Ind.  App.  filed  Dec.  3.  1918.  For 
ignition, 

1.361.437.  Means  for  Automatically  Sup- 
plying Storage  Batteries  with  Dis- 
tilled Water  :  Edward  Blau,  Newark. 
N.  J.  .■Vpp.  filed  March  20,  1919.  Main- 
tains proper  level. 

1,361,44  2.  Electrically  Heated  Perfora- 
tor; Alexander  B.  Campbell,  Glasgow, 
Scotland.  App.  filed  April  24,  1920.  For 
perforating  cloth  by  burning  small  holes 
therein. 

1,361,448.  Electric  System:  John  L. 
Creveling,  Tucson,  Ariz.  App.  filed  Sept. 
21,    1916.      Automobile  starter. 

1,361,461.  Electric  Light  Structure; 
Max  Herskovitz,  Chicago,  111.  App.  filed 
Apri   28,  1919.      For  table  lamps. 

1.361.486.  Composite  Signaling  System; 
Harold  S.  Osborne,  New  York,  N.  Y.  App. 
fied  Dec.  11  1918.  Simultaneous  tele- 
phone and  telegraph. 

1.361.487.  Plural  Demodulation  Cir- 
cuits ;  Harold  S.  Osborne.  New  York. 
N.  Y.  App.  filed  Jan.  6,  1920.  Selecting 
desired  frequencies. 

1.361.488.  Plural  Modulation  System: 
Harold  S.  Osborn,  New  York,  N.  Y.  App. 
filed  March  31.  1920.  Signals  by  carrier 
cui'rcnts. 

1,361,499.  Manufacture  of  Dry  Cells: 
Otto  E.  Ruhoff,  Madison,  Wis.  App.  filed 
Jan.   30,   1920.     No  porous  separator, 

1.361,510,  Telephone  Transmission  Sys- 
tem ;  Ray  S.  Wilbur,  Lyndhurst,  N.  J. 
App.  filed  Dec.  10,  1917.  Two-way,  two- 
rcpcater  circuits. 

1,361,522.  I'LURAL  Modulation  System: 
Llovd  Espenschied,  Queens,  N.  Y.  App. 
filed  March  18.  1920.  Telegraph  signals 
by  carrier  currents. 

1.361,533,  Electrically  Heated  Automo- 
lULE  Hood  a.nd  Radiator  Cover:  George 
T.  Newell,  Jr.,  Beverly,  N.  J.  .\pp.  filed 
Feb.   2,  1920.     To  prevent  freezing. 

1,361,516.  Dynamo-Electric  Machine: 
Peter  P.  Polltowski.  Chicago,  III.  App. 
filed  June  23,  1917.  Number  of  poles 
may  be  varied.  > 

1,361.556.  Electric  Heater:  Herbert  E. 
Welchel  and  Aaron  A.  McCray.  Indian- 
apolis, Ind.  App.  filed  July  12,  1920. 
Heater  and  fan. 


1,361,557.  Electric  Lamp:  Grant  Wheat, 
Corry.  Pa.  App,  filed  Jan.  8.  19.17. 
Miner's. 

1,361,590.  Telephone        Transmitter: 

Henry  Koch,  Jamaica,  N.  Y.  App.  filed 
Sept,   3,   1919.     Used  in  automobiles. 

1,361,623.  Puff  Iron;  Benjamin  Schindler 
and  Jacob  G.  Viertel,  Freeport,  N.  Y. 
App,  filed  June  26,  1919.      Standing  iron. 

1,361,642.  Lamp-Socket  Construction  ; 
Oscar  S,  Swanson,  Jamestown,  N.  Y. 
App.  filed  Dec.  10,  1918.  Shell  body 
easily  engaged  with  cap. 

1,361,650.  Ignition  Device  for  Gas  Stoves; 
Joseph  Varin,  Montreal,  Quebec,  Can. 
App.  filed  Jan.  13,  1920.  Attached  to 
lighting  circuit. 

1,3  61,651.  Battery-Protecting  Device  for 
Charging  a.nd  Lighting  Systems: 
Richard  Varlev,  Englewood,  N.  J.  App. 
filed  Nov.  29,  1919,     Protective  relay. 

1,361,652.  Welding  Apparatus:  Miner  P. 
Wctmore,  Newark,  N.  J.  App.  filed  April 
29,  1920.  For  mounting  filaments  of  in- 
candescent lamps. 

1.361.675.  Current-Controlling  Device: 
Lynde  Bradley,  Milwaukee,  Wis,  App. 
filed  Feb.  12,  1916.     Compression  resistor. 

1.361.676.  Measuring  and  Indicating  Ap- 
paratus: Henry  Brewer,  Philadelphia, 
Pa.  App.  filed  Feb.  21,  1919.  Graphic 
meter. 

1,361,710,  Quartz  Mercury-Vapor  Lamp: 
Henri  George,  Paris,  France.  App.  filed 
April   11,   1919.      For  alternating  current. 

1,361,795.  Heat  Distributer;  George  E. 
Latham  and  William  F.  Whiteman,  San 
Francisco,  Cal,  App.  filed  July  1,  1919. 
Radiator. 

(Issued  Dec.  14,  1920) 

1.361.800.  Voltage  -  Protective  Device; 
Cliester  T.  Allcutt,  Wilkinsburg,  Pa,  Aj>p, 
filed  Sept,   1,  1917.      Liquid  type. 

1.361.801.  LiGHTiViNG  Arrester;  CJhester 
T.  Allcutt,  Wilkinsburg,  Pa.  App.  filed 
Sept.    1,    1917.      Telephone. 

1,361,806.  Clamp  Terminal;  Mathew  A. 
.\llison.  Canebrake,  W.  Va.  App,  filed 
Feb.  5,  1919.  Readily  applied  or  dis- 
connected. 

1,361,813.  Radio  Cabinet;  Wilfred  E. 
Booth,  New  York.  N.  Y.  App.  filed  July 
19,  1917.     Receiving  and  sending  unit. 

1,361,885,  Automatic  Telephone  System  : 
Talbot  G.  Martin,  Chicago,  111,  App,  filed 
Dec.  8,  1917. 

1,361,912,  Switching  Apparattts  ;  William 
M.  Scott,  Tredyffrin  Township,  Chester 
County,  Pa.  .\pp.  filed  Aug.  29,  1917. 
Automatic  control. 

1.361.928.  Testing  and  Adjusting  Appa- 
ratus FOR  Cord  Circuit;  John  F,  Toomey, 
New  York,  N.  Y.  App.  filed  May  3,  1917. 
Indicates  improper  operation. 

1.361.929.  Monitoring  Circuit  for  Tele- 
phone Repeaters  ;  Jolin  F.  Toomev,  New 
York,  N.  Y.  App.  filed  May  18,  1917. 
Operation  of  repeater  interconnecting  two 
lines  may  be  observed. 

1.361.934.  Motor  Starter;  Hermon  L,  Van 
Valkenburg,  Milwaukee,  Wis,  App.  fileil 
Sept.  7,  1918.  Running  switch  cannot  be 
closed  in  less  than  predetermined  interval, 

1.361.935.  Means  for  .\x)Jiistino  and  In- 
dicating THE  Travel  of  Machine  or 
Instrument  Operated  by  the  Core  or 
Armature  of  an  Electromagnet  :  Ed- 
ward C.  Villiers,  Hendersyde,  Ascot,  Eng- 
land.     App.   filed    Nov.    12,    1918, 

1.361.945,  Means  for  Delivering  Material 
FROM  Rolls  ;  William  M.  Wheildon.  Ash- 
land, Mass.  App.  filed  April  6,  1918, 
Taping  machine. 

1.361.946.  Battery  Hand  Lamp;  George 
D.  Gall.igher,  Washington,  D.  C,  APP- 
filed  April  13,  1920,      Cushioned   lamp, 

1,361,948.  Insulator:  James  L.  Widmyer, 
Minneapolis,  Minn.  App.  filed  Sept.  29, 
1919.      For    telephone,    telegraph,    etc. 

1.361.954.  Combined  Foot  Support  and 
Heater  for  Vehicles;  .Mfredo  Zecchlnl 
and  Innocente  Panza,  Turin,  Italy.  i\y>v. 
filed   Feb.    24,    1920.      Electrically   heated. 

1.361.955.  Metkr-Test  Device:  Albert  P, 
Hall,  Royal  Oak,  Mich.  App.  filed  July 
17,    1917.      For   customers'   meters. 

1.361.967.  Lightning  Arrester:  Almon  W. 
Copley.  Wilkinsburg,  Pa.  App.  filed  .Sept. 
1,   1917.      Discharge-gap  type. 

1.361.968.  Brush  Holper:  John  S.  Dean, 
Edgewood  I  ".irk,  P.i.  .Vpp.  filed  Feb.  3, 
1917,  Will  not  materiiilly  injure  com- 
mutator by  accidental  engagement, 

1,361,980,  Telephone  System;  Charles  I,. 
Goodrum,  Brooklyn,  N.  Y.  App.  filed 
Dec.  30,  1916.     Machine  switches. 


Diagrams  and  Tables  for  Connecting  Tliree-Phase, 

Lap- Wound  Induction  Motors 

Supplemint  of  the  ELECTRICAL  WORLD,  July  24,  1920,  for  tfic  article  "Connecting  Three-Phase  Induction  Motors," 
page  170,  prepared  by  A.  C.  Roe,  New  York  Ser\ice  Department,  Westinghouse  Electric  &  Manufacturing  C>onipan\ 
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Nunibfit  ill  ilic  Master  Tabic  t  how  ilic  number  of  colli  to  be  connected  in  icrici 
per  group  (or  even  windings. 

Letters  indicate  odd  coil  groupings  as  shown  in  the  iub-eh«ru  A  to  H.  Top 
to-top  connections,  shown  in  (liagrams,  must  be  used  for  the  odd  coil  groupings. 


MASTER  TABLE— NUMBER  OF  COILS  PER  GROUP  FOR  THREE-PHASE  MOTORS 


VOLTAGE  TABLE— CONNECTION  REQUIRED  FOR  CHANGE  IN  VOLTAGE  WITHOUT  REWINDING  MOTOR 


A  degree  mark  (')  in  the  mtitcr  chart  indicates  that  a  coil  must  be  killed 
in  each  group  where  this  mark  occurs  in  the  sub<charts.  If  this  mark  (^)  docs 
not  apDear  in  the  master  chart  for  the  winding  in  question,  then  no  coil  ii  killed, 
even  tliouRh  the  mark  otcors  in  the  sub-chart. 


A  sign  such  as  (7-1)  in  the  sub-charii,  indicates  that  the  group  has  seven  coils, 
one  of  which  is  always  killed. 

A  blank  space  (. .)  in  the  tnastcr  chart  indicates  that  there  is  no  practical 
grouping  with  the  Riven  number  of  coils  and  pole*. 
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Winding 
Poniblc 


Scries  and 
2-parallcl 


No.  of 
Polel 


Scrio  and 
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The  original  connection  ia  ihown  in  the  left-hand  column.  The 
connection  after  the  change  is  ihown  along  the  top  of  the  table.  The 
relative  voltage  resulting  from  the  change  is  indicated  along  a  line 
to  the  light  of  the  original  connection  and  directly  under  the  changed 
connection.  All  voltages  are  in  per  cent  of  the  original  voltage.  As 
an  caampic,  suppose  it  is  desirca  to  increase  the  voltage  of  a  4-par- 
allcl-Y-wound  motor  from  110  volts  to  220  volts.     The  voltage  de- 


sired is  200  per  cent  of  the  original  voltage.  Starting  at  the  4-paralleI- 
Y  winding  in  the  left-hand  column,  follow  to  the  right  until  the  figure 
200  is  reached  Directly  above  the  figure  200  is  shown  the  desired 
connection,  which  is  2-paraIlcl-Y. 

A  blank  (..)  indicates  that  the  connection  is  not  possible.  'If  this 
table  does  not  give  the  information  required  to  the  change  in  voltage 
considered,  the  motor  will  have  to  be  rewound. 
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TABI.K   A— TWO-1'Ol.E    .VIOTORS- 
COILS  PER  (IROUP 


No.  of 
Coils 

Coil  Group                                [ 

1      1      2     1      3      1      4 
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Copyrighted. 

Numbcis  in  the  Master  Tabic  »how  the  number  of  coil*  to  be  connected  in  icrict 
per  group  for  even  windings.  *        u       -r 

Letters  indicate  odd  coil  groupings  as  shown  in  the  sub-charu  A  to  H.  Top 
to-top  connections,  shown  in  diagrams,  must  be  used. for  the  odd  coil  groupings. 


MASTER  TABLE— NUMBER  OF  COILS  PER  GROUP  FOR  THREE-PHASE  MOTORS 


A  degree  maric  {!>)  m  the  master  chart  indicates  that  a  coil  must  be  killed 
in  each  group  where  this  mark  occurs  in  the  sub-charts.  If  this  mark  (**)  doea 
not  apoear  in  the  master  chart  for  the  winding  in  questioa,  then  oo  coil  is  killed, 
even  tnoueh  the  mark  occurs  In  the  sub-chart. 


A  sign  such  as  (7-1)  in  the  sub-charts,  indicates  that  the  group  has  seven  coils, 
one  of  which  is  always  killed. 

A  blank  space  (..)  in  the  roaster  chart  indicates  that  there  is  no  practical 
grouping  with  the  giver  number  of  coils  and  poles. 


Synchronous 
Speed 

No 

of 

Pole. 

Winding 
PciWc 

ToTal  Number  ot  Colli 

No.  of 
Poles 

2S-crc 

60-cyc 

12 

18 

24 

36 

48 

54 

60 

62 

72 

60 

84     1     86    (    90 

96 

104    1    108    1    120    1    128 

135 

144 

ISO 

ISO 

160 

lt>8 

160 

216 

240 

Possible 

1,500 

3.600 

2 

Scrie«  and 
2-parill(rl 

3 

6 

S 

9 

10 

A 

12 

It 

IS 

16 

IS 

20 

24 

25 

26 

28 

30 

36 

40 

Series  and 
2-par.llel 

2 

750 

1,800 

4 

Scn>i  >nd 
2-paralM 

B 

) 

4 

B 

s 

B 

6 

"b> 

B 

B 

8 

B 

9 

10 

E 

B 

12 

B 

13 

B 

14 

IS 

18 

20 

Scries  and 
2-para!iel 

4 

4-par.ll=l 

3 

4 

s 

B 

6 

' 

B 

8 

9 

10 

B 

12 

13 

B 

14 

IS 

18 

20 

4-parallel 

500 

1,2011 

6 

Scries  and 
2-parallcl 

C 

2 

C 

3 

c 

C 

4 

c 

C 

C 

S 

C 

C 

6 

C 

C 

C 

c° 

8 

C 

C 

C 

C 

10 

12 

c 

Series  and 
2-parallel 

6 

3-patallcl 
6-parallcl 

2 

3 

4 

5 

6 

C 

c 

8 

10 

12 

3-parallel 
6-parallel 

900 

8 

Scries  and 
2-p.irallel 

D 

2 

D 

D 

D 

3 

D 

;  D 

D 

D 

4 

■  D 

D 

5 

D 

D 

6 

D 

D 

D 

7 

D 

9 

10 

Scries  and 
2-parallel 

8 

4-p>raUel 
a.paralle! 

_ 

D 

2 

D 

D 

3 

D 

D 

D' 

4 

D" 

D 

S 

D° 

D 

6 

D° 

D 

D 

7 

D 

9 

10 

4-parallel 
8-parallel 

720 

10 

.Series  and 
2-parallcl 

E 

E 

2 

E 

E 

E 

E 

E 

3 

E 

E 

E 

4 

E 

E 
•E 

E 

5 

E 

E 

E 

6 

E 

8 

Series  and 
2-paralleI 

10 
12 

S.parallcl 
10-p«rallel 

2 

E 

' 

3 

4 

5 

6 

S 

S-parallel 
lO-parallcl 

f,on 

12 

Scries  and 
2-parallel 

1 

H 

H 

H 

H 

2 

H 

H 

H 

H 

H 

H 

3 

H 

H 

H 
H* 

4 

H 

H 

H 

H 

5 

6 

H 

Series  and 
2.pa-allcl 

3-parallcl 
4-patallel 

! 

H 

H 

H 

H 

2 

H° 
H 

H 

H 

H 

H 

3 

H" 
H 

H 
H" 

H 

4 

H° 
H 

H" 
H 

W 
H 

H° 
H 

S 

6 

H 

3-paralIcl 
4-parallcl 

^-parallel 
12-paiallel 

•■ 

1 

H 

2 

'  .. 

H 

3 

M 

4 

H" 

H° 

s 

6 

H° 

6-parallcl 
12-parallel 

VOLTAGE  TABLE-CONNECTION  REQUIRED  FOR  CHANGE  IN  VOLTAGE  WITHOUT  REWINDING  MOTOR 
.■he  original  connection  is  shown  in  the  left-hand  column.     The      sired  is  200  pet  cent  of  the  original  voltaee     Staninj,  at  th,  4.„,,.11  r 
connect.on  afrer  the  change  ,s  shown  along  the  top  of  the  table.    The     Y  winding  in  the  left-hand  cofumn  f°  I  ow  to  the  ri^L  ,nril  t?  « 
relative  voltage  res.illing  from  the  chanee  is  indicated  .,ln„..  ,  line      1K\  i.  ,..,i.J      n:.-....-°i  ."'",■ '"'J""  '".'.".'."S!"  "»"' the  figure 


igure  200  is  shown  the  desired 


relative  voltage  resulting  from  the  change  is  indkated'alonga  fine  2'00  iTrVa'chcd'"' Diiecliy'a'bive  the  I 

to  the  right  of  the  ongmal  connection  and  directly  under  the  changed  colineclion.  which  is  2-parallel.Y 

r;a"n;°pfe,  sipp^ilt^U  Z:;iiZ  iner'e^le"  ■he";^i;',1;of".^ipal'  ,abl't.'n<otil^'';Kra£ 7""^"!,°"  ■TT""'"- '", ''» 

allel-Y-w„„nd  motor  from  110  volt,  to  220  volts.     The  volt.ge'^de-  ZldcrS,  K«„r  liSl  ^vV^^^^^^^ 


Connection  of 

Motor  Before  Change 

Voltage  is  100 

per  Cent 

Connection  of  Motor  After  Chang,— Voltage  Below  is  in  per  Cent  of  Original  Voltage 

7 

Series 
V 

.Series 
A 

2- 
parallel 

3- 

parallel 

Y 

2-             4. 
phTiWcl    paralleJ 
V 

parallel  /  parallel  /  parallel  /  parallel  /  parailej  /  parai/el , 

^      1      A     1      V     1      J     ,      a     1     4     1 

/ 

setiesi.. ',■;;;::;:;: 

lOO 
173 

5S 
100 

50 

87 

33 

54 

29         as 

50              4J 

20      1       19      1       17 

14  S 

25 

u.s 

20 

9.6 

17 

29 

2-parallel  Y 

2.pat.illel  A 

200 
346 

116 
200 

100 
173 

67 
116 

58 
100 

50 
87 

40 
69 

39 

67 

33 
58 

29 
SO 

23 
40 

19 

33 

3-patallcl  Y 

3-par3llel4 

300 
520 

173 
300 

ISO 
260 

100 
173 

87 
ISO 

75 
130 

58 
100 

SO 
87 

43 
7S 

29 
SO 

4-parallel  Y 

4-parallel  A  . 

400 
693 

231 
400 

200 
346 

ISO 
231 

116 
20O 

100 
173 

77 
133 

67 

lliC 

58 
ICO 

39 
bl 

S-parallel  Y 

5-parallel  A   

500 
866 

289 
500 

250 
433 

144 

2iO 

100 
173 

58 
100 

6-parallel  Y 

6-parallel  A   . 

600 
1,039 

346 
600 

300 
520 

200 
346 

173 

300 

ISO 
260 

'• 

116 
200 

100 
173 

S7 

SO 
08 

150     , 

TABLE  A— TWO-POLE  MOTORS- 
COILS  PER  GROUP 


No.  of 
Coils 

Coil  Group 

1 

2 

3 

4 

5 

6 

62 

10 

10 

11-1 

10 

11-1 

10 

TABLE  C— SIX-POLE  .MOTORS— COILS  PER  GROUP 


TABLE  B-FOUR-POLE  MOIORS-COILS  PER  GROUP 


No. 

of 

Coils 

Coil 

Group 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

2 

1 

2 

I 

2 

1 

2 

1 

I 

1 

54 

4 

5 

4 

5 

4 

5 

4 

5 

5 

5 

62 

fi-l 

5 

5 

5 

5 

5 

5 

l.-\ 

5 

5 

Wl 

6 

7 

7-1 

7 

6 

7 

7-1 

7 

7 

7 

86 

7 

7 

8-1 

7 

7 

7 

8-1 

7 

7 

7 

90 

7 

8 

7 

8 

7 

8 

7 

8 

8 

8 

104 

8 

•) 

9-1 

9 

« 

9 

9-1 

•) 

9 

9 

128 
135 

10 
12-1 

II 

11-1 

11 
11 

10 
12-1 

II 
11 

ll-l 
11 

II 
11 

10 
12-1 

II 
II 

10 
11 

II 

11 

150 

12 

13 

12 

13 

12 

13 

12 

13 

12 

13 

12 

13 

160 

14-1 

13 

13 

11 

14-1 

11 

13 

„ 

.4-1 

13 

" 

14-1 

Coil    Group 


lAllLi;  13— EIGHT-POLE  MOl'OKS  -COIl.S  PKR  GROUP 


5 

4  S 
6         5 

5  6 

6  1    7 


■  Refers  to  two-parallel  winding  only. 


No. 

of 

Coils 

Coil 

Gro.i, 

1 

2 

.t 

4 

5 

(1 

7 

S 

9 

10 

11 

12 

13 

14 

15 

16 

17 

IS 

19 

2U 

21 

22 

23 

24 

36 

2 

1 

2 

1 

2 

I 

1 

7 

? 

, 

54 

2 

3 

2 

1 

7 

7 

3 

2 

3 

2 

2 

3 

60 

3 

2 

3 

1 

7 

1 

3 

\ 

62 

J 

3-1 

S 

2 

1 

1 

1-1 

3 

3 

3 

2 

3 

3 

1 

80 

3 

4 

J 

4 

4-1 

3 

4 

3 

4 

3 

3 

4 

4-1 

84 

4 

3 

4 

1 

4 

1 

86 

4 

4-1 

4 

1 

4 

4 

4-1 

90 

3 

4 

4° 

3 

4" 

4 

3 

4" 

4 

1 

4" 

1 

1 

1    4 

4° 

104 

S" 

4 

5" 

4 

5" 

5-1 

4 

5" 

5" 

,;« 

4 

S-1  ' 

108 

i 

4 

5 

4 

5 

5 

4 

5 

5 

5 

-t 

5 

1     ; 

1      1 

1     ^ 

1 

128 

6° 

S 

6° 

5 

(,' 

6-1 

5 

ft" 

! 

6" 

S 

5 

- 

1 
1     5 

5 

J 

135 

6 

6-1 

6 

S 

6 

6-1 

1, 

5 

6 

6 

6 

rt-I 

6 

s 

6 

5 

(  / 

1511 

/" 

6 

6 

r 

6 

6 

/" 

6 

6 

T 

6 

6 

7" 

f> 

6 

6 

T 

6 

<: 

6     / 

IS6 

7 

6 

6 

7 

6 

6 

7 

6 

7 

6 

7 

6 

7 

7 

(< 

7 

6 

7 

'•     1 

7 

6     ' 

160 

7 

7-1 

6 

7 

7-1 

6 

' 

7-1 

7 

6 

7 

6 

7 

6     1 

' 

7-11 

'    i 

' 

'    I 

' 

^    1 

' 

180 

8 

7 

8 

7 

8 

7 

8 

' 

8    ( 

7 

8 

7 

8 

' 

8    1 

7 

«l 

W 

«    1 

W 

W 

r\ 

w 

JJ 

TABLE  E— TEN-POLE  MOTORS— CUl 


..s  I'lR  GROUP 


"Where  a  degree  mark  ( 
disregarded  in  the  sub-ch: 


)  occurs  in  a  sub-chart,  a  coil  is  to  be  killed  onlv  it  the  sanic  mark  occur  in  thi 
art  unless  it  occurs  in  the  master  chart.     The  groupings  in  these  sub-charM 


mister  chart  of  the  winding  in  question.     This  mark  is  to  be 
ipply  only  to  the  top-to-top  connections  shoiivn   in  the  diagrams. 


TABLE  H-TWELVE-POLE  MOTOUS-COILS  PER  GROUP 

No. 

of 

Coils 

Coil  Group 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30   1   31    1   32   j   33 

34       35    1   36 

48 

2' 

2' 

1         .'II 

54 

I 

-Mi 

6U 

2 

1     1     2     1 

62 

2-1 

1.21 

80 

3-1 

2 

2     1 

84 

1" 

86 

3-1 

3° 

90 

3' 

9« 

10 

JO 

3° 

3° 

96 

3* 

34 

3' 

1 

3° 

3° 

104 

3* 

3' 

3 

J* 

3-1 

3" 

3" 

3 

120 

4* 

5* 

4° 

J 

138 

4* 

4-1 

4° 

4* 

4-1 

135 

* 

ISO 

ea 

5° 

5" 

IS6 

5* 

5° 

160 

!• 

S-1 

5-1 

5° 

SI 

168 

4. 

5* 

ca 

5« 

5° 

5" 

240 

<■ 

7       7  17 

6       7 

6 

t\ 

6 

7    y 

1" 

6 

6 

7- 

6 

7          6     1 

6 



Diagrams  and  Tables  for  Connecting  Two-Phase, 

Lap- Wound  Induction  Motors 


T-B  in  a  diagram  means  the  top  lead  of  one  group  in  connected  to  a 
bottom  lead  of  the  next  group  in  series  with  it.  T-T  means  the  top 
leads  connect  to  top  leads  and  bottom  leads  connect  to  bottom  leads. 


Supplement  of  the  ELECTRICAL  WORLD,  October  2,    1920. 

For   the   article   "Connecting   Two-Phase   Induction    Motors,"   page   683,   prepared   by 
A.  C.  Roe,  Detroit  Service  Department,  Westinghouse  Electric  &  Manufacturing  Company 


TWO  POLE 


FOUR   POLE 


-  IC  fl-12  POLE 

,„ib;  two  speed  b,(- 

I8\V                     SERIES  ip[T 

'As  M" 


SIX    POLE 


rnkinrz-Tinkic  rnn  Tu/r.  cncrr,  x,,tunii.\rl^''^^^/^,<^''""^^^^i''"'^^2^ALiMS,arie^B,^aSOmXomec/YAiy,'oMer4/.e(«/skffgcien.Coi/s 
CONNECTIONS  fOV.JWO-SPEZDWmDm6Urrmgec/^r2'fgroaps.for(Msxomecf/l,onM'M/m^^^^^ 


Leave  Yancf  Y'open 


EIGHT  POLE 


&.  A~ft,  A 

1%^ 


,ftA 


SIX   POLE 


CONNECTIONS  FOR. TWO  SPhtU  'f^^'^^^^'o'y^rranqcdM4gmups.fbreibks.connedA%dA:hAime.B:anmf^Bl,ne  Connect A.ioiand AM, 


Leave  Yancf  Y'open 


EIGHT  POLE 


B.  A  .  B,  A, 


TEN     POLE 


^^  '^%^ 


A    PARALLEL 

r-o 


,    A" J  JJ/ '-  , 


513: 


SERrES 
T-T 


;VV-TCr^v 


6VV\ 


AjB,    ^; 


Copyrightvd 


per  group  /or  ( 

Letten  indi 

to-top  connccri 


I  Speed 

2S.cyc.  1  f-O-cyc. 


liberofcaihlohc 


ill.cMn»I.TTnblri.liMM 

■vrii  windinitt. 

cate  riJd  coil  gtouplngt  ai  ihowii  in  thr  lub'charr*  K  to  S.     Top 

iKjt,  sli'jwn  in  Jioirram*,  muit  Ue  utvii  for  tlie  odd  coil  grouping*. 


TWELVE     POLE 


MASTER  T 
ifd  til  icrica  A  Jt-k*' 


-NUMBI-R  OF  COILS  PER  GROUP  FOR  TWO-PHASt  MOTORS 
mark  (*)  in  tlTc  master  chart  indieaics  that  a  coil  must  be  killed 

■  this  ni.irk  occuri  in  ihcsub-charis.     If  this  mark  {")  docs  c 

aster  chart  for  the  winding  in  question,  then  no  coil  is  killed, 

rk  occur*  in  the  lub-chart.  ( 


A  siRn  such  as  (7-1)  in  the  sub-charts,  indicates  tl 
ic  of  which  is  always  killed. 

A  blank  space  (  )  in  the  master  chart  indicate 
ouping  with  the  given  number  of  coils  and  poles. 


t  the  group  lias  seven  coils, 
that  there  is  no  practical 


3.600 


No. 

ol 

Poles 


WindinK 
Poitiblc 


Toul  Number  of  Coils 


Scrici  and 
2-parallcl 


Seriui  and 
2-pnrallcl 


4-pnrAUcl 


Si-iiet  Olid 
2-paialM 


3-|inrallGl 
^-parallel 


Scrici  and 
2-parallel 


4-pninllL-l 
8-parAllci 


Scrioa  and 
2-parallrl 


^parallel 
lO-pnrallcl 


Serici  and 
2.p>ral1cl 


3-patallcl 
4-patallcl 


f>- par  a  I  lei 
12-parallcl 


1  ■  I. 


Scries  and 

2-parallcl 


Scries  and 

2-parallel 


Scries  and 
2-parallel 


3-parallcl 
6-parallol 


Series  and 
2-parallel 


4-parallel 
S-parallel 


Series  and 
2-parallel 


5-parallcl 
10-parallel 


Series  and 
2-paralIcl 


3-parallcl 
4-par3llcl 


C-parallel 
12-paraltel 


VOLTAGK  TABLE— CONNKCTION  kKQUIRED  FOR  CIlANdK  IN  VOLTAGE  WITHOUT  REWINDING  MOTOR 

The  original  connection  is  shown  in  lh«  left-hand  column.     The  aired  is  200  per  cent  of  ihc  original  voltage.  Starting  at  the  4-pataUel 

connection  after  the  clianu«  i«"hawn  along  ihc  top  of  the  table.    The  winding  in  the  left-hand  column,  follow  to  the  right  until  the  figure 

relative  voliage  resuUinR  from  the  change  is  indicated  along  a  line  200  is  reached,     Directly  above  the  ligurc  200  is  shown  the  desired 

t.)lh"  rlnht  of  theoripinal  connection  iind  diitctlv  iiiidet  tin-  changed  coiinr-clion,  which  is  2-parallel. 

^ttinmiixT.     All  voliat-rs  are  in  per  cent  of  lllc  uriuinal  vuhuu^     At  Jibiaitk  (. .}_  iiidlcaieK  thai  the  connection  is  not  possible,     if  ihii 

an  i*.imple.  supp.-ic  jc  i.  Jr.ir^J  lo  increase  t/ie  voltaRe  of  n  4^pnr.  tabic  doci  not  give  l/ic  information  required  for  llic  change  in  voltage 

allil  wound  motor  from  110  volts  to  220  volts.     The  volla«e  de-  considered,  the  motor  will  liavc  to  be  rewound. 


Connection  of 

Motor  licforc  Change 

Volugc  ia  100 

per  Cent 

Connection  o 

f  Motor  Af 

er  Chanile- 

-Voltaire  Be 

ow  it  in  Per  Cent  of  0 

riginal  Voltage                   | 

Scrici 

2-parilIcI 

J-parallel 

'l.parall.l 

5-parallcl 

6-parallcI 

«-parallcl 

10-paraIlel    U-paralle 

Sfrie« 

100 

SO 

33 

2S 

20 

17 

12. S 

10 

8-3 

200 

100 

07 

SO 

40 

33 

25 

20 

17 

3-parallel 

JOO 

ISO 

100 

7S 

60 

SO 

38 

30 

25 

4-p«ralIel 

400 

200 

133 

100 

80 

67 

SO 

40 

33 

S-parallel            

JOO 

2S0 

167 

125 

100 

83 

63 

50 

42 

''■parallel 

600 

300 

200 

ISO 

120 

100 

75 

60 

50 

8-paroUel 

800 

'100 

267 

200 

160 

1)J 

100 

80 

67 

1 

1(1  pnrallrl       

JM 

. trr-l 

12-p«rallel 

1,200 

600 

'100 

300 

2'10 

200 

ISO 

120 

100 

1 

TABLE  K-TWO.POl.F.  MOTORS- 
COILS  I'KR  GH0U1> 


No.  of 
Coila 

18 

Coil  Croup                           1 

1 

2 

3 

4 

4 

S-1 

S-1 

4 

54 

13 

14-1 

14-1 

1] 

62 

IS 

16-1 

16-1 

15 

TABLE  L— FOUR-POLE  MOTORS-COILS  PER  GROUP 


S1.\-P0LE  MOTORS— COILS  PER  GROIP 


No.  of 

Coil. 

' 

1 

2 

I 

!^t 

2 

2 

1 

2-1 

1 

2 

lit 

4 

4 

S 

S-1 

4 

5 

80 

6 

Sb 

8-1 

wt 

7 

W 

»-l 

7 

li 

104 

8 

» 

« 

Coil  Group 

i 

5 

6 

7 

8 

9 

10 

11 

12 

2 
1 

2-1 

2 
2 

1 
1 

1 

1 

4 

S 

4 

5 

S 

5-1 

5 

4 

4 

S 

6-1 

S 

5 

7" 

7 

7 

T 

7 

f 

8-1 

7 

7 

7 

7 

8 

7 

8 

8 

7 

8-1 

8 

7 

7 

a 

Q 

Q» 

<t 

ft 

Where  a  degree  mark  (  ) 
occurs  in  a  sub-chart,  a  roil  is 
to   be    killed   only    if    lh«-    tiame 

mark  occurs  id  the  master 
charl  for  the  winding  in  ques- 
tion. This  mark  is  to  be 
disregarded    in    the    sub-chart 


TABLE  N-EIGHT-POLE  MOTORS-COILS  PER  GROUP 

No.  of 
Coila 

4 

Coil  Croup 

, 

3 

' 

6 

7 

8 

9 

10 

u 

u 

1! 

14 

i; 

,6 

24 
36 
54 
60 
62 

72 
84 
86 

2  ^ 
3' 

1 
2 

1 
2 

2 

]• 

2 
2 
3 

r 

1 

3° 

^              1 

J.- 

3 

4 
6* 
6" 

■  Im, 

V 

4 

5 
5 

4 
4 

S 

4' 

1 

4-1 
6° 

4 
4 

S 
5 

■4-1 
6" 

I 

4 

? 
I 

il 

il 

5 
6 

Copyrighted 


Numbers  in  the  Mjstcr  Table  show  ihi 
per  group  for  even  winding*. 

Letter*  indicate  odd  coil  groupings  a% 
(O-iop  connections,  shown  in  diagrami,  n\ 


MASTER  TA\lE— NUMBER  OF  COILS  PER  GROUP  FOR  TWO-PHASE  MOTORS 
Tiber  of  coils  lobcconncctrdJnserie*  A  dtp\  mark  (°)  m  iTi^  master  chart  indicates  that  a  coil  must  be  killed  A  sign  such  as  (7-1)  in  the  sub-charts,  indicates  that  the  group  has  seven  coils, 

in  cath  f'''>\  where  this  m^rk  occurs  in  thcsub-charU,     if  this  tnark  ("^  docs  one  of  which  is  always  kiUcd. 

wn  in  ihe  sub-charts  K  to  S.     Top  not  appear  'iii'c  master  chirt  for  the  winding  in  question,  then  no  coil  is  killed,  A  blank  space  (     )  in  the  master  chart  indicates  that  there  is   no  practical 

be  used  for  the  odd  coil  groupinffs.  even  though  (U  majjc  occuti  in  the  sob-chart.  grouping  with  the  given  number  of  coils  and  poles. 


VOLTAGE  TABLE-CO.NXECTION  REQUIRED  FOR  CHANGE  IN  VOLTAGE  WITHOUT  REWINDING  MOTOR 
wn  in  tKe  Icfthtttid  column.     The 


SyncTironou? 
Speed 

No. 

Wind.ne 
Poitibic 

• 

Total   Number  of  Coilt 

Winding 
Possible 

No.  of 
Poles 

25-cyc, 

60-cyc. 

Poles 

12 

IS 

24 

36 

48 

54 

60 

62 

72 

80 

* 

86 

90     1     96     j    104 

108 

120         128 

135 

144 

150 

15t, 

Ir* 

l(.S 

ISO 

216 

240 

1,500 

3.600 

2 

Scries  and 
2-p>ianel 

3 

K 

6 

9 

12 

K 

15 

K 

14 

20 

i 

24 

26 

27 

30 

32 

36 

39 

40 

42 

43 

54 

60 

Scries  and 
2-parallcl 

2 

750 

1.800 

4 

Series  and 
2-parancl 

L 

J 

L 

6 

L 

L 

L 

9 

10 

1 

L 
.VI 

L 

12 

13 

L 

15 

16 

L 

18 

L 

L 

20 

21 

L 

27 

30 

Scries  and 
2-parallel 

4 

4-parallcl 

3 

3 

6 

9 

10 

L 

12 

13 

15 

16 

IS 

20 

21 

27 

30 

4-parallcl 

500 

1,200 

6 

Series  and 
2.parallel 

1 

M 

2 

4 

M 

5 

M 

6 

M 

7 

U 

8 

M 

9 

10 

M 

M 

M" 

12 

M 

13 

M 

14 

IS 

18 

20 

Scries  and 
2-paralk.| 

6 

J.parallcl 
6-paraUcl 

1 

M 

2 

3 

4 

M 

S 

M 

6 

M" 

1 

M 

N" 

.M 

8 

\l' 

9 

10 

M° 

M° 

12 

-\I 

13 

M° 

14 

15 

18 

20 

3-parallel 
6-parallcl 

900 

8 

Series  and 
2-parallel 

N 

N 

3 

N 

N 

N 

N 

S 

^ 

N 

6 

N 

N 

N 

S 

N 

9 

N 

N 

10 

\ 

N 

N 

15 

Series  and 
2-parallcl 

8 

-l.par.llcl 
S-parallel 

N 

N" 

3 

N- 

N- 

N" 

N 

5 

n' 

S 

6 

N 

N" 

N 

8 

N° 

9 

N" 

N" 

10 

.\ 

N° 

"" 

15 

4-parallel 
S-parallcl 

720 

10 

Scries  and 
2.parallel 

R 

R 

3 

R 

R 

4 

B 

R 

R 

R 

R 

R 

6 

R 

R 

R 

R 

R 

8 

R 

9 

R 

12 

Series  and 
2-parallel 

10 

{.parallel 
10.parallel 

3 

It 

4 

6 

8 

9 

12 

S-parallcl 
10-parallel 

600 

12 

Scries  and 
2-parallel 

1 

S 

2 

S 
S° 

s 

s 

3 

S 

S 

S 

S 
S" 

4 

S 

S 

5 

S 

S 

6 

S 

s° 

S 

S 

7 

S 

9 

10 

Scries  and 
2-parallcl 

12 

3-parallcl 
4-parallel 

1 

S 

2 

s 

S 

s- 

S 

3 

S 

s 

S" 

S 

s° 

S 

4 

S 

S 

s- 

S 

S 

S 
S° 

6 

s 

S 
S  = 

S 

7 

S 

s° 

9 

10 

3-parallel 
4-parallcl 

6.paralk'l 
12.parallel 

1 

S 

2 

s 

s 

3 

s 

s 

4 

S 

s 

S 

6 

S 

7 

s 

') 

10 

6-paraIlel 
1 2-parallcl 

The  original  connection  is  shown  in  iKe  left-hand  column.     The  aired  is  200  per  cent  ot  the  original  voltacc    Startina  at  the  4  oarall  1 

connection  alter  the  chana-  ••  •ua«n  along  the  top  ol  the  table.    The  winding  in  the  Icli-hand  column,  lollow  ti  ihe  riaht  until  thi  ft.u.e 

relalitc  vollasc  resulimg  from  the  chanse  ,s  trtltcated  along  a  line  200  is  reached.     Directly  above  the  figure  200  is  "ho.n  the  dcj?^ 

LjiKj-richtof  the  original  connection  and  dircctlt  utiJer  the  changed  connection,  which  is  2-parallcl.                                                    u""w» 

^^n^TOi,,.    All  t-oltaces  arc  in  per  cent  of  the  original  vollaic.     At  A  Want  (..)  indicates  that  tlic  conneciion  is  noi  possible     If  liiis 

an  example,  suppose  it  „  desired  to  increase  the  collate  of  a  4-p.ir-  table  docs  not  (rive  llie  information  required  for  the  change  in  voltage 

alM  svound  motor  from   HO  volt,  to  220  volts.     The  voltage  dc-  considered,  the  n.oior  will  have  to  be  rewound 


Connection  of 

Motor  Before  Change 

\oliagc  is  100 

per  Cent 

Connection  of  Motor  After  Change -Vol  i.igc  B.lo^  is  in  Per  Cent  of  Ori^^inal  Vol,=.p,                  | 

Series 

2-patallcl 

3-parallcl 

4-pa;all.l 

5-parallel 

6-parallel 

S-parallcl 

lO-parallcl    I2-parallel 

100 

SO 

33 

25 

20 

17 

12  S 

10 

8  3 

200 

100 

67 

SO 

40 

33 

25 

20 

17 

.3-p3rallel 

300 

ISO 

100 

75 

60 

SO 

38 

30 

2S 

4.parallcl 

400 

200 

133 

100 

80 

67 

SO 

40 

33 

S-parallcl 

500 

250 

167 

125 

100 

83 

63 

50 

42 

^.parallel 

600 

300 

200 

ISO 

120 

100 

75 

60 

SO 

S-p^rallcl 

in.pnrjilli-l       , 

800 
1,000- 

40O 

267 

200 

160 

133 

100 

80 

67 

I2-parallel 

1.200 

600 

400 

300 

240 

200 

150 

120 

100 

"     " 

TABLE  K-I'VVO-POl.K  MOTORS- 
COILS  PUR  GROUP 


No.  of 
Coils 

Coil  Group                            1 

1 

2 

3 

4 

IB 

4 

S-1 

S-1 

4 

S4 

13 

14-1 

14-1 

IJ 

62 

IS 

16-1 

16-1 

IS 

TABl  I    M-SIX-POLE  MOTORS— COILS  PER  GROUP 


TABLE  N -EIGHT-POLE  MOTORS-COll.S  PI' K  GUOIM' 


°  Where  a  degree  mark  (  ) 
occurs  in  a  sub-chart,  a  coil  is 
to  be  killed  only  if  the  same 
mark  occurs  in  the  master 
chart  for  the  winding  in  ques- 
tion. This  mark  is  to  be 
disregarded  in  (he  sub-chart 
unless  it  occurs  in  the  master 
chart.  The  groupings  in  these 
sub-charts  apply  only  to  the 
top-to-top  connections  shown 
in  the  diagrams. 


t  For  icrici  and  3-parallel  conn  l  tiont. 
*  Tor  2-parallcl  connection. 


TABLE  R— TEN-POLE  MOTORS-COILS  Pi  R  GROUP 


No  of 

Coil  Croup 

Coils 

1 

3 

4 

S 

6 

7 

8 

9 

10 

U       1        1! 

11 

H 

15 

16 

24 
3i. 

2 
3' 

i 
2 

1 

2 

I 
.1' 

I 
2 

2 

2 
3" 

1 

2 

1 
2 

2 
2 

1 
3" 

1 

2 

2 

54 

4" 
i 

3 

4-1 

4 

3 

4'' 

3 

J 

4° 

] 

3 

4-1 

4" 

4° 
3 

1 
4 

(,U 

4' 

3 

4 

4 

J 

I" 

4 

4 

4       , 

1,2 

4 

4° 

4-1 

4 

4 

4-1 

4" 

4 

4 

3 

4 

4 

72 

4 

4 

5 

5 

r         1 

84 

6' 

^ 

5 

5 

6° 

S 

s 

5 

5 

S 

^ 

86 

6° 

q 

1.-I 

5 

6" 

5 

5 

6" 

5 

5 

6-1 

s 

5 

90 

6-1 

^ 

6 

5 

5 

S 

6-1 

5 

104 

6 

'' 

7 

6 

6 

7 

7 

6 

(1 

7 

7 

6 

7 

7 

lOS 

6 

7 

7" 

6 

7 

7 

6 

7" 

7 

7 

6 

7 

7 

120 

7 

8 

7 

7 

8 

8 

7 

7 

8 

8 

7 

8 

8 

135 

90 

X 

8 

9-1 

9. 

8 

8 

9" 

9-1 

8 

8 

9-1 

9" 

8 

S 

150 

10' 

'' 

10-1 

9 

10" 

9 

9 

10" 

9 

9 

10"  1 

10" 

9 

9 

156 

9 

in 

10 

10 

10' 

9 

10 

10 

9 

10" 

10 

10 

9 

10 

10 

168 

10 

10 

11 

II 

10 

10 

II 

11 

10 

Ml 

II 

II 

10 

11 

II 

180 

12° 

11 

11 

11 

II 

12" 

II 

II 

12" 

II 

II 

11 

12" 

II 

II 

216 

14 

14 

13 

13 

14 

14 

U 

11 

14 

14 

13 

11 

14 

13 

u 

No,  ol 
Coils 

Coil   Group 

I 

2 

3 

■1 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

48 

3 

2 

3 

3 

2 

2 

3 

2 

2 

3 

2 

3 

3 

2 

3 

3 

3 

4-1 

3 

3 

3 

3 

3 

3 

3 

3 

4 

3 

3 

4 

4 

3 

4 

5 

4 

4 

4 

5 

4 

4 

4 

86 

5-1 

S 

S-1 

4 

4 

4 

4 

4 

4 

^  1 

4 

4 

5 

5 

4 

4 

S 

4 

5 

s 

5 

5 

S 

5 

6 

S 

5 

5 

6 

s 

5 

5 

6 

5 

6 

6 

s 

5 

6 

S 

128 

7-1 

7 

7 

7 

6 

7 

6 

7-1 

7 

7-1 

6 

7 

7 

6 

7 

8 

7 

7 

7 

7 

7 

156 

8 

8 

8 

7 

7 

7 

8 

8 

7 

8-1 

8 

8 

8 

8 

7 

S 

8 

8 

8 

7 

8 

8 

8 

8 

168               9 
216            10 

8 
11 

8 
11 

9 
11 

9 
11 

8 
10 

8 
11 

11 

8 
11 

8 
U 

9 
10 

8 
II 

8 
11 

9 
II 

9 
11 

8 
10 

8 
II 

9 
11 

8 
11 

8 
11 

TABLE  S-TWELVE-POLE  MOTORS-COILS  PER  GROUP 


No  of 

Coil  Group                                                                                                                                       j 

Coils 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

36 

2 

s 

1 

S4 

3 

3° 

3" 

2 

60 

3" 

3" 

3" 

3° 

2 

62 

3 

3-1 

3-1 

2 

80 

4 

84 

4" 

4" 

4° 

4° 

3 

86 

4° 

4" 

4-1 

4° 

4" 

•1-1 

90 

3 

4" 

4" 

104 

S 

108 

5° 

5" 

5" 

5" 

128 

6 

5 

135 

6" 

(,0 

6-1 

(, 

f.-l 

6" 

6" 

6-1 

150 

7° 

7" 

156 

7" 

7" 

1" 

7" 

6 

160 

6 

6 

180 

8" 

8" 

7 

8 

8 

7 

8 

8 

7 

8" 

8" 

7 

7           8 

8 

7 

7            8            S 

7 

" 

TK 
1 

V.76 
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